
NOTARY LETTER  

Lima, August 26, 2011 

Señores  

Southern Peru Copper Corporation, Sucursal del Peru 

 Av. Caminos del Inca N ° 171  

Santiago de Surco  

Lima, Peru - Attention: Engineer Edgard Corrales; Director of Explorations Serious estimates:  

We refer to your notarized letter dated May 5, 2010, referring to the Mining and Option Assignment 
Agreement, entered into between Southern Peru Copper Corporation, Sucursal del Peru 
(hereinafter "Southern") and Newmont Peru S.R.L. (hereinafter "Newmont"), formalized by means 
of a public deed dated November 4, 2009, issued before a Public Notary of Lima, Julio Antonio del 
Pozo Valdez (hereinafter the "Contract").  

Terms used in this letter that do not contain a different definition in it will have the same meaning as 
that assigned to them in the Contract. 

 In this regard, we must state that in the meeting held on March 30, 2010 at the Newmont offices 
with the representatives of Southern, engineers Edgard Corrales and Fernando Nunez, our 
company made a technical presentation with the results of its work to date, You will know the basis 
of the technical report delivered to you on February 18 of the same year, showing at that time that 
the predominant mineral in the Project is gold.  

However, in an additional effort and strictly adhering to the terms of the Cantrata to exercise the 
Base Option, our company, at the request of Southern, has developed the complementary studies 
that are attached hereto, in which, according to the methodology and Basic criteria stipulated in 
numeral 7.3 of the Seth Clause and in Annex B of the Contract, the predominance of gold - silver, 
on copper-molybdenum, is unobjectionably concluded at this stage of the studies. 

 We note that with the technical report delivered on February 18 of the last year, we certify having 
made an investment greater than US $ 3,000,000 required by number 6.4 of the Sixth Clause of the 
Contract and as of July 31, 2010 the Qualified Expenses amounted for a total of US $ 6,998,921. 

 Taking into account the foregoing, Newmont once again expresses its willingness to exercise its 
Base Option, for which we request that within ten days of receipt of the present letter, they serve to 
grant the public deed of incorporation of NEWCO to which Southern will contribute the Rights 
Miners, as established in numeral 7.7 of the Seventh Clause of the Contract. 

  



INVESTMENT EXECUTED BY NEWMONT IN THE NINOBAMBA PROJECT 
(TUNSULLA + CHUSCHI) UNTIL J_U IOL 2011 

 

Period Amount USD 

Start Contract - Oct 2009 $3,611,951 

Nov 2009 - Oct 2010 $2,733,213 

Nov 2010 - Jul 2011 $320,476 

Subtotal $6,665,639 

5% Administrative Fee $333,282 

TOTAL $6,998,921 

 

Drilling Carried Out in the Niñobamba Project by Newmont (Chuschi v Tunsulla) until 
July 31, 2011 

 

Tunsulla Environmental Permits  

Jorímina Central  

Hole Depth (m)  

JOR-00I 291.2  

 Metallurgical samples DH575701, DH575702, DH575703  

JOR-002 321.2   

JOR-003 371.9  

 Metallurgical sample DH575704  

JOR-004 254,3  

JOR-005 323.8  

JOR-013 497.4  

Total (m) 2059.8 2059.8 

Jorimina NE  

JOR-006 346.2  

JOR-007 258.9  

JOR-008 296.7  

Total (m) 901.8 901.8 



Red Cliff  

JOR-009 511  

JOR-010 341.5  

Total fmj 852.5 852.5 

  

Rafaella  

JOR-012 243 243 

  

Other  

JOR-01I 320.2 320.2 

 

Chuschi Environmental Perm  

Patacocha 

Hole Id Depth (m) 

NIB-001 219.8 

Metallurgical sampleDH575705 

NIB-002 222.75 

NTB-003 143 

NIB-004 168.5 

NIB-005 314.5 

Metallurgical sample DH575706 

Total ím> 1068-55 1068.55 

  

Jatumpata 

Hole Id Depth (m) 

NIB-006 170.3 

NIB-007 249.7 

NIB-008 241.6 

NIB-009 198.8 

NIB-010 173 



NIB-011 220.2 

Total (m) 1253.6 1253.6 

 

Sumí  

 Hole Depth (m) 

NIB-012 258  

MB-013 199.6  

MB-014 167.3  

NIB-015 (31.2  

NIB-016 164.4  

NIB-017 154.1  

Total (m) 1074.6 1074.6 

  

Breccia City  

Hole Depth (m)  

NIB-018 107.2  

Total (m) 107.2 107.2 

 

Total meters drilled in the project 7881.25 
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DETERMINATION OF THE PREDOMINANT MINERAL IN THE PROSPECTS TUNSULLA 

(Jorimina) and CHUSCHI (Niñobamba Main) 

(August of 2011) 

1. PROSPECT TUNSULLA (Jorimina) 

 

Based on the information obtained during more than two years of prospecting and exploration 

consisting of samplings of sediments, soils, rocks, trenches, detailed geological mappings, 

geophysical studies, diamond drilling, it has been possible to identify 4 bodies associated with 

areas of structures with Gold, silver, zinc and lead values: Jorimina Central, Red Cliff, Jorimina NE 

and Rafaella. 

Jorimina Central Ore Body So far, the Jorimina Central body has carried out six holes and it is the 

body with the greatest potential for discovering polymetallic mineral: gold, silver, zinc and lead. 

Copper values are below the practical requirements of the industry. The modeling goes in Annex A. 

The resource potential of this body is: 

 - For gold: with a cutoff grade of 0.2 g / t, there is an average grade of 0.57 g / t and an estimated 

474,000 ounces  

- For silver: with a cut-off grade of 10 g / t, there is an average grade of 16.36 g / t and an estimated 

6.056,000 ounces  

- For lead; With a cut-off grade of 0.5%, there is a mean grade of 0.82% and an estimate of 

191'382,000 pounds.  

- For zinc; With a cutoff grade of 0.5%, there is a mean grade of 0.86% and an estimate of 

793'305,000 pounds. 

 - For copper it is practically null. At a cutoff grade of 0.01% Cu there is a mean grade of 0.02% Cu. 

The geochemical values of silver and gold on the surface are shown in Graphs 1 and 2 of Annex B, 

which represents the significant values by ranges of both elements, while the copper values are 

very small; mostly below 0.1% Cu; Graph 3. Similarly, Graph 4 of Annex B shows the significant 

values of gold and silver in depth, where copper also presents very low values; the copper grades 

corresponding to 99% of the total samples is below 0.1% Cu. See Histogram of copper in Jorimina. 

Annex A 

Metallurgical tests have been carried out in the Plenge laboratory corresponding to two holes in this 

body (JOR-001 and JOR-003). Table 1. The metallurgical tests that were carried out are: 

Gravimetry, Conventional Cyanide Leaching and Concentration by Flotation. The results show that 

the Cyanide Leaching method is the most viable, 



although without ruling out the concentration by gravity in a combined or independent process. 

Annex C. 

Based on these preliminary modeling results and determination of the potential of this body, 

metallurgical test results, a preliminary economic analysis of the total cash flow (in US $) has been 

carried out based on the recovery of gold and silver (not took copper as being below the practical 

requirements of the industry). Annex D. 

In this preliminary economic analysis, operating costs that are normally used in the industry have 

been taken in accordance with the scale of exploitation of the project and type of mineral treatment 

and a conservative projection of prices for the price of gold and silver (gold: US $ 1,200 / ounce and 

silver: US $ 22 / ounce) and estimated investments according to a scale of operation of the project 

and infrastructure (taken from examples of Peruvian mining operations). 

Based on this study in Annex D, it is established that if the assumptions made are verified, a 

medium-scale economic operation could be possible with the possibility of expanding the potential 

of resources. To this economic analysis we must add the lead and zinc content of this body 

(potential value in situ: for zinc 793'305,000 pounds and for lead 191'382,000 pounds), which 

makes the project more attractive and deserves to be explored more detail. 

It is not ruled out with greater exploration work a body of greater proportions that gives greater 

value to the project may be found. 

 

Red Cliff Ore Body 

In Annex A corresponding to the modeling, it is established so far (based on the surface information 

and the two drilled holes) as potential: 

- For gold; With a cutoff grade of 0.2 g / MT, there is a mean grade of 0.44 g / MT and an estimated 

16,140 ounces of gold. 

- For silver; With a cut-off grade of 10 g / MT, there is an average grade of 17.37 g / MT and an 

estimated 3,292,000 ounces of silver. 

- For Zinc; with a cutoff grade of 0.5% there is an average grade of 1% and an estimate of 

305'618,000 pounds. 

- For lead and copper they are very low values that are below the practical requirements of the 

industry. In the case of copper, with a cutoff grade of 0.05%, there is an average grade of 0.09% Cu 

and an estimated 535,000 pounds of copper. 

 

Jorimina NE Ore Body 

 

In Annex A, corresponding to the modeling, 3 small bodies are established so far (due to the 

surface information and the three drilled holes) as potential is still small: 



- For gold; With a cut-off grade of 0.2 g / MT, there is a mean grade of 0.386 g / MT and an 

estimated 3.653 ounces of gold. 

- For silver; With a cut-off grade of 10 g / MT there is an average grade of 14.7 g / MT and an 

estimated 213,165 ounces of silver. 

- For Zinc; With a cutoff grade of 0.5%, there is an average grade of 0.72% and an estimate of 

80'411,000 pounds. 

- For lead and copper, it presents very low values that are below the practical requirements of the 

industry. 

 

Rafaella Ore Body 

 

In Annex A, corresponding to the modeling, 1 body is established so far (based on the surface 

information and the hole executed) as potential is still very small. 

 

 

 

2. PROSPECT CHUSCHI (Niñobamba Main) 

 

Based on the information obtained during more than two years of prospecting and exploration 

consisting of samplings of sediments, soils, rocks, geophysical studies, trenches, detailed 

geological mappings, diamond drilling, it has been possible to identify 3 bodies associated with 

areas of rock structures. little power with values of gold, silver, zinc, lead and some copper: 

Patacocha, Jatumpata and Sumi. 

 

The geochemical values of silver and gold on the surface are shown in Graphs 4 and 5 of Annex E, 

which represents the values by ranges of both elements, while the copper values are very small; 

mostly below 0.1% Cu; Graph 6. Also in Graph 7 of Annex E, the values of gold and silver are 

shown in depth, where copper also presents very low values; the copper grades corresponding to 

98% of the total samples is below 0.1% Cu. See Histogram of copper in Niñobamba Main in Annex 

A. 

 

Patacocha Ore Body 

 

In Annex A, corresponding to the modeling, it is established so far (based on the surface 

information and the 4 drilled holes) as potential: 

- For gold; With a cut-off grade of 0.2 g / MT, there is a mean grade of 0.607g / MT and an 

estimated 48,370 ounces of gold. 



- For silver; With a cut-off grade of 10 g / MT there is an average grade of 18.62 g / MT and an 

estimated 334,877 ounces of silver. 

For copper; with a cutoff grade of 0.05% there is an average grade of 0.20% and an estimate of 

13'324,000 pounds. 

Metallurgical tests have been carried out in the Plenge laboratory corresponding to two holes in this 

body (NIB-001 and NIB-005), Table 1. The metallurgical tests that were carried out are: Gravimetry, 

Conventional Cyanide Leaching and Flotation Concentration. The results show for NIB-001 that the 

cyanide leaching method is the most viable, although without ruling out gravity concentration in a 

combined or independent process. Annex C. 

For NIB-005 the Plenge tests show a higher value of metal recovered from copper than in a gold 

concentrate or cyanide leaching process. However, the copper content in this body is below the 

practical requirements of the industry at the present time. 

 

Jatumpata and Sumi Ore Bodies 

 

Annex A, corresponding to the modeling, establishes so far (based on the surface information and 

the drills executed) a reduced potential of resources due to the fact that the mineralization is 

preferably housed in low-power structures. 

Conclusions: 

 

1. The content in grade and tonnage of gold (and silver) in the most important body of Tunsulla 

Central, is much higher than the copper values that are below the practical requirements of the 

industry at the present time. Added to this are the significant values of lead and zinc in this body. 

2. In the Niñobamba prospect, Body Patacocha, the mineralization preferably of gold and silver is 

also much higher than the copper values and they are housed in low power structures, which 

restricts their potential, however the gold and silver values found are significant. 

3. In both the Tunsulla and Niñobamba prospects, gold-silver is the predominant metal, over copper 

determined based on: 

- The spatial distribution values of both elements 

- Preliminary geological model. 

- Gold versus copper ratio. 

- Preliminary economic analysis of the total recoverable gold and silver cash flow, determined 

based on: 

to. Metallurgical recovery studies determined by the Plenge laboratory. 

b. Operating costs in accordance with the scale of exploitation of the project and type of mineral 

treatment 

c. Projection of gold and silver prices according to standards (taking a conservative value for both) 

d. Estimated investments according to the scale of the project.  









































Patacocha 2.0

Shells Au  Au g/t Volume Tonnage Grams Ounces

0.1 0.4612 4462000 8924000 4115748.8 132,322          
0.2 0.6069 1239500 2479000 1504505.1 48,370            
0.5 0.8365 73063 146126 122234.399 3,930              

1 1.2473 1398 2796 3487.4508 112                 

Shells Ag Ag g/t Volume Tonnage Grams Ounces

5 12.14 1442300 2884600 35019044 1,125,869       
10 18.62 279700 559400 10416028 334,877          
15 28.05 30659 61318 1719969.9 55,297            

Shells Cu ppm           Cu %  Volume       Tonnage         Pounds

100 0.09 5849300 11698600 22,695,697       
250 0.14 2689900 5379800 16,331,536       
500 0.20 1537800 3075600 13,323,532       

Jatumpata 2.0

Shells Au  Au g/t Volume Tonnage Grams Ounces

0.1 0.18 290370 580740 104533.2 3,361       
0.2 0.4585 1081.7 2163.4 991.9189 32            

Shells Ag Ag g/t Volume Tonnage Grams Ounces

5 7.29 4435.7 8871.4 64672.506 2,079       

Shells Cu ppm           Cu %  Volume   Tonnage        Pounds

100 0.05 11753000 23506000 24,355,864       
250 0.08 5539200 11078400 19,196,698       
500 0.13 2848200 5696400 16,476,360       

Sumi 2.0

Shells Au  Au g/t Volume Tonnage Grams Ounces

0.1 0.157 318900 637800 100134.6 3,219       
0.2 0.282 659.26 1318.52 371.82264 12            

Shells Cu ppm    Cu %  Volume   Tonnage        Pounds
100 0.08 20128000 40256000 68,069,559      
250 0.10 11905000 23810000 50,496,517      
500 0.11 8067500 16135000 40,728,781      

1000 0.15 1806600 3613200 11,725,376      

Model Results at Niñobamba Main (Patacocha, Jatumpata and Sumi) 
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Niñobamba – Models

Models

• Surface geochemistry was also used to limit the interpolation and creating a 
domain 

•A final calculation was performed using 0.2, 0.5 gpt Au, 10.0 gpt Ag, 0.5% Zn, 
0.5% Pb and  Cu 100, 200, 500, 1,000 ppm. 

• Density set to 2.0 g/cm3 as standard for advanced argillic to silica alteration.

• CV analysis were performed to see the differences between 3m composites 
and the raw data in order to create composite.

• 3m composites were used, no cap were used



Jorimina appendix



Jorimina Central Silver shell and 
surface geochemistry Ag.



Jorimina
Drill hole assays Stast
Au raw data and 3m composites



Jorimina
Drill hole assays Stast
Ag raw data and 3m composites



Jorimina
Drill hole assays Stast
Zn raw data and 3m composites



Jorimina
Drill hole assays Stast
Pb raw data and 3m composites



Jorimina
Drill hole assays Stast
Cu raw data and 3m composites



Niñobamba main 
appendix



Patacocha Silver shell and 
surface geochemistry Ag.



Niñobamba Main
Drill hole assays Stast
Au raw data and 3m composites



Niñobamba Main
Drill hole assays Stast
Ag raw data and 3m composites



Niñobamba Main
Drill hole assays Stast
Zn raw data and 3m composites



Niñobamba Main
Drill hole assays Stast
Pb raw data and 3m composites
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ANEXO C 
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IM 8253 -200/+325 
 
Mineral Liberation Analysis (MLA) results are shown in figure 8 and table 4.  According to 
the data, the sample contains 94.38% silicates in two major phases, potassium feldspar and  
quartz. Minor silicate phases include zircon. Sulfides measured 4.69% with the major phase 
of pyrite at 3.99% and minor sulfide phases include sphalerite and galena. Oxides measured 
0.30%, as iron oxide and rutile.  Lastly, phosphates measured at 0.61%, as plumbogummite 
while sulfates, as barite, measured 0.01%.  
  
Figure 8.  Overall MLA Results of IM 8253 -200/+325. 
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Table 4. Overall MLA Results of IM 8253 -200/+325. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 51.68 
Quartz SiO2 42.66 
Pyrite FeS2 3.00 

Sphalerite(Fe) (Zn,Fe)S 0.88 
Plumbogummite PbAl3(PO4)(OH)2 0.61 

Sphalerite ZnS 0.51 
Galena PbS 0.30 
Rutile TiO2 0.26 
Zircon ZrSiO4 0.04 

FeO Fe2O3 * Fe3O4 0.04 
Barite BaSO4 0.01 

Enargite Cu3AsS4 0.01 
AuAgFe Au0.7Ag0.2Fe0.1 0.01 

 
From MLA data, gold and copper containing particles were selected and observed for size, 
liberation, and mineral association.  Results are shown in figures 9 and 10.  According to the 
data, the gold containing particles appear to be approximately 10 microns with pyrite 
assoication. For enargite, the particles appear to be approximately 30 microns in size with 
minor quartz association.  
 
Figure 9. Selected Enargite Particles for -200/+325 Size Fraction. 
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Figure 10. Selected Enargite Particles for -200/+325 Size Fraction. 
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IM 8253 -325/+400 
 
Mineral Liberation Analysis (MLA) results are shown in figure 11 and table 5.  According to 
the data, the sample contains 91.36% silicates in two major phases, potassium feldspar and 
quartz. Minor silicate phases include zircon. Sulfides measured 7.06% with the major phase 
of pyrite at 5.51% and minor sulfide phases include sphalerite and galena. Oxides measured 
0.54%, as iron oxide and rutile.  Lastly, phosphates measured at 1.02%, as plumbogummite 
while sulfates measured 0.01%. 
 
Figure 11.  Overall MLA Results of IM 8253 -325/+400. 
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Table 5. Overall MLA Results of IM 8253 -325/+400. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 48.32 
Quartz SiO2 42.98 
Pyrite FeS2 5.51 

Plumbogummite PbAl3(PO4)(OH)2 1.02 
Sphalerite(Fe) (Zn,Fe)S 0.73 

Sphalerite ZnS 0.42 
Galena PbS 0.39 
Rutile TiO2 0.39 
FeO Fe2O3 * Fe3O4 0.15 

Zircon ZrSiO4 0.06 
Barite BaSO4 0.01 

Alunite KAl3(SO4)2(OH)2 0.01 
AuAgFe Au0.7Ag0.2Fe0.1 0.01 
Enargite Cu3AsS4 < 0.01 
Acanthite Ag2S < 0.01 

 
From MLA data, gold and silver containing particles were selected and observed for size, 
liberation and mineral association.  Results are shown in figures 12 and 13.  According to the 
data, gold containing particles appear to approximately 20 microns in size with pyrite 
association. For silver containing acanthite, the particle appears to be 5 microns in size with 
pyrite encapsulation. 
 
Figure 12. Selected AuAgFe Particles for -325/+400 Size Fraction. 
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Figure 13. Selected Acanthite Particle for -325/+400 Size Fraction. 
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IM 8253 -400 
 
Mineral Liberation Analysis (MLA) results are shown in figure 14 and table 6.  According to 
the data, the sample contains 93.38% silicates in two major phases, potassium feldspar and 
quartz. Minor silicate phases include zircon. Sulfides measured 5.55% with the major phase 
of pyrite at 1.75% and minor sulfide phases include sphalerite and galena. Oxides measured 
0.38%, as iron oxide and rutile.  Lastly, phosphates measured at 0.66%, as plumbogummite 
while sulfates, as alunite, measured 0.03%.  
 
Figure 14.  Overall MLA Results of IM 8253 -400. 
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Table 6. Overall MLA Results of IM 8253 -400 Size Fraction. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 55.28 
Quartz SiO2 38.02 
Pyrite FeS2 4.15 

Sphalerite(Fe) (Zn,Fe)S 0.78 
Plumbogummite PbAl3(PO4)(OH)2 0.66 

Galena PbS 0.35 
Rutile TiO2 0.27 

Sphalerite ZnS 0.23 
FeO Fe2O3 * Fe3O4 0.11 

Zircon ZrSiO4 0.08 
Barite BaSO4 0.03 

Alunite KAl3(SO4)2(OH)2 0.03 
Enargite Cu3AsS4 0.02 
AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 

Cuboargyrite AgSbS2 < 0.01 
 
From MLA data, gold containing particles were selected and observed for size, liberation, 
and mineral association.  Results are shown in figure 15.  According to the data, the gold 
containing particles appear to be approximately 5 microns in size with potassium feldspar 
association.  
 
Figure 15. Selected AuAgFe Particles for -400 Size Fraction. 
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EXECUTIVE SUMMARY 

From six (6) received samples, IM 8254 size ranges of +65, -65/+100, -100/+200, -200/+325, 
-325/+400 and -400, Mineral Liberation Analysis (MLA) was performed to determine copper, 
arsenic, gold, and silver phases.  From the data for the required metals, overall size, liberation 
and mineral association was determined.  
 
For +65 mesh sample, Mineral Liberation Analysis (MLA) was completed and according to 
the data, the sample contains 89.26% silicates in two major phases, potassium feldspar and 
quartz. Minor silicate phases include zircon. Sulfides measured 10.34% with the major phase 
of pyrite at 5.58% and minor sulfide phases include sphalerite and galena. Oxides measured 
0.26%, as iron oxide and rutile.  Lastly, phosphates measured at 0.13%, as plumbogummite 
while sulfates, as barite, measured 0.01%. From MLA data, gold and silver containing 
particle was selected and observed for size, liberation, and mineral association. According to 
the data, gold containing particle appears to approximately 5 microns in size with potassium 
feldspar association. 
 
For -65/+100 mesh sample, Mineral Liberation Analysis (MLA) was performed and 
According to the data, the sample contains 89.26% silicates in two major phases, potassium 
feldspar and quartz. Minor silicate phases include zircon. Sulfides measured 9.76% with the 
major phase of pyrite at 7.60% and minor sulfide phases include sphalerite, enargite and 
galena. Oxides measured 0.41%, as iron oxide and rutile.  Lastly, phosphates measured at 
0.56%, as plumbogummite while sulfates, as barite, measured 0.01%. From MLA data, the 
gold and silver containing particles were selected and observed for size, liberation and 
mineral association.  According to the data, gold containing particles appear to approximately 
10 microns in size with potassium feldspar and pyrite association. 
 
For -100/+200 mesh sample, Mineral Liberation Analysis (MLA) was done and According to 
the data, the sample contains 94.98% silicates in two major phases, potassium feldspar and 
quartz. Minor silicate phases include zircon. Sulfides measured 4.70% with the major phase 
of pyrite at 3.00% and minor sulfide phases include sphalerite and galena. Oxides measured 
0.30%, as iron oxide and rutile.  Lastly, sulfates, as barite, measured 0.01%. From MLA data, 
gold containing particles were selected and observed for size, liberation, and mineral 
association.  According to the data, the gold containing particles appear to be approximately 
10 microns in size with pyrite and quartz encapsulation.  
 
For -200/+325 mesh sample, Mineral Liberation Analysis (MLA) was completed and 
According to the data, the sample contains 91.53% silicates in two major phases, potassium 
feldspar and quartz. Minor silicate phases include zircon. Sulfides measured 7.60% with the 
major phase of pyrite at 5.22% and minor sulfide phases include sphalerite and galena. 
Oxides measured 0.39%, as iron oxide and rutile.  Lastly, phosphates measured at 0.47%, as 
plumbogummite while sulfates, as barite, measured 0.01%. From MLA data, gold containing 
particles were selected and observed for size, liberation, and mineral association.  According 
to the data, the gold containing particles appear to be approximately 10 microns with pyrite 
and potassium feldspar association.  
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For -325/+400 mesh sample, Mineral Liberation Analysis (MLA) was finished and 
According to the data, the sample contains 92.55% silicates in two major phases, potassium 
feldspar and quartz. Minor silicate phases include zircon. Sulfides measured 6.81% with the 
major phase of pyrite at 3.42% and minor sulfide phases include sphalerite and galena. 
Oxides measured 0.31%, as iron oxide and rutile.  Lastly, phosphates measured at 0.33%, as 
plumbogummite. From MLA data, gold containing particle was selected and observed for 
size, liberation and mineral association.  According to the data, gold containing particles 
appear to approximately 20 microns in size and liberated.  
 
For -400 mesh sample, Mineral Liberation Analysis (MLA) was done and According to the 
data, the sample contains 96.21% silicates in two major phases, potassium feldspar and 
quartz. Minor silicate phases include zircon. Sulfides measured 3.22% with the major phase 
of pyrite at 1.98% and minor sulfide phases include sphalerite and galena. Oxides measured 
0.18%, as iron oxide and rutile.  Lastly, phosphates measured at 0.39%, as plumbogummite. 
From MLA data, gold containing particle was selected and observed for size, liberation and 
mineral association.  According to the data, gold containing particles appear to approximately 
5 microns in size with potassium feldspar association.  
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Scope of Work 
 

From six (6) received samples, IM 8254 size ranges of +65, -65/+100, -100/+200, -200/+325, 
-325/+400 and -400, Mineral Liberation Analysis (MLA) was performed to determine copper, 
arsenic, gold, and silver phases.  From the data for the required metals, overall size, liberation 
and mineral association was determined.  
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Experimental Work and Results  
 

Received samples were initially dried overnight at 100o C for removal of residual water. 
Next, the samples were mounted, polished, and carbon coated for analysis on the MLA.  
After analysis, phases with were identified.  
 
IM 8254 +65 
 
Mineral Liberation Analysis (MLA) results are shown in figure 1 and table 1.  According to 
the data, the sample contains 89.26% silicates in two major phases, potassium feldspar and 
quartz. Minor silicate phases include zircon. Sulfides measured 10.34% with the major phase 
of pyrite at 5.58% and minor sulfide phases include sphalerite and galena. Oxides measured 
0.26%, as iron oxide and rutile.  Lastly, phosphates measured at 0.13%, as plumbogummite 
while sulfates, as barite, measured 0.01%.  

 
Figure 1.  Overall MLA Results of IM 8254 +65 Mesh Sample. 
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Table 1. Overall MLA Results of IM 8254 +65. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 50.67 
Quartz SiO2 38.58 
Pyrite FeS2 5.58 

Sphalerite(Fe) (Zn,Fe)S 2.61 
Sphalerite ZnS 1.42 

Galena PbS 0.73 
FeO Fe2O3 * Fe3O4 0.17 

Plumbogummite PbAl3(PO4)(OH)2 0.13 
Rutile TiO2 0.09 
Zircon ZrSiO4 0.01 
Barite BaSO4 0.01 

Alunite KAl3(SO4)2(OH)2 < 0.01 
Enargite Cu3AsS4 < 0.01 
AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 

 
From MLA data, the gold and silver containing particle was selected and observed for size, 
liberation and mineral association.  Results are shown in figure 2.  According to the data, 
gold containing particles appear to approximately 5 microns in size with potassium feldspar 
association. 
 
Figure 2. Selected AuAgFe Particles for +65 Size Fraction. 
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IM 8254 -65/+100 
 
Mineral Liberation Analysis (MLA) results are shown in figure 3 and table 2.  According to 
the data, the sample contains 89.26% silicates in two major phases, potassium feldspar and 
quartz. Minor silicate phases include zircon. Sulfides measured 9.76% with the major phase 
of pyrite at 7.60% and minor sulfide phases include sphalerite, enargite and galena. Oxides 
measured 0.41%, as iron oxide and rutile.  Lastly, phosphates measured at 0.56%, as 
plumbogummite while sulfates, as barite, measured 0.01%.  
 
Figure 3.  Overall MLA Results of IM 8254 -65/+100. 

 
 



 8 

Table 2. Overall MLA Results of IM 8254 -65/+100. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 51.08 
Quartz SiO2 38.16 
Pyrite FeS2 7.60 

Sphalerite(Fe) (Zn,Fe)S 1.01 
Galena PbS 0.73 

Plumbogummite PbAl3(PO4)(OH)2 0.56 
Sphalerite ZnS 0.39 

Rutile TiO2 0.29 
FeO Fe2O3 * Fe3O4 0.12 

Zircon ZrSiO4 0.04 
Barite BaSO4 0.01 

AuAgFe Au0.7Ag0.2Fe0.1 0.01 
Enargite Cu3AsS4 0.01 

Cuboargyrite AgSbS2 < 0.01 
Alunite KAl3(SO4)2(OH)2 < 0.01 

 
From MLA data, the gold containing particles were selected and observed for size, liberation 
and mineral association.  Results are shown in figure 4.  According to the data, gold 
containing particles appear to approximately 10 microns in size with potassium feldspar and 
pyrite association. 
 
Figure 4. Selected AuAgFe Particles for -65/+100 Size Fraction. 
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IM 8254 -100/+200 
 
Mineral Liberation Analysis (MLA) results are shown in figure 5 and table 3.  According to 
the data, the sample contains 94.98% silicates in two major phases, potassium feldspar and 
quartz. Minor silicate phases include zircon. Sulfides measured 4.70% with the major phase 
of pyrite at 3.00% and minor sulfide phases include sphalerite and galena. Oxides measured 
0.30%, as iron oxide and rutile.  Lastly, sulfates, as barite, measured 0.01%.  
 
Figure 5.  Overall MLA Results of IM 8254 -100/+200. 
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Table 3. Overall MLA Results of IM 8254 -100/+200. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 51.68 
Quartz SiO2 43.26 
Pyrite FeS2 3.00 

Sphalerite(Fe) (Zn,Fe)S 0.88 
Sphalerite ZnS 0.51 

Galena PbS 0.30 
Rutile TiO2 0.26 
Zircon ZrSiO4 0.04 

FeO Fe2O3 * Fe3O4 0.04 
Barite BaSO4 0.02 

Enargite Cu3AsS4 0.01 
AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 
Alunite KAl3(SO4)2(OH)2 < 0.01 

Cuboargyrite AgSbS2 < 0.01 
Acanthite Ag2S < 0.01 

 
From MLA data, gold containing particles were selected and observed for size, liberation, 
and mineral association.  Results are shown in figure 6.  According to the data, the gold 
containing particles appear to be approximately 10 microns in size with pyrite and quartz 
encapsulation.  
 
Figure 6. Selected AuAgFe Particles for -100/+200 Size Fraction. 
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IM 8254 -200/+325 
 
Mineral Liberation Analysis (MLA) results are shown in figure 7 and table 4.  According to 
the data, the sample contains 91.53% silicates in two major phases, potassium feldspar and 
quartz. Minor silicate phases include zircon. Sulfides measured 7.60% with the major phase 
of pyrite at 5.22% and minor sulfide phases include sphalerite and galena. Oxides measured 
0.39%, as iron oxide and rutile.  Lastly, phosphates measured at 0.47%, as plumbogummite 
while sulfates, as barite, measured 0.01%.  
  
Figure 7.  Overall MLA Results of IM 8254 -200/+325. 
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Table 4. Overall MLA Results of IM 8254 -200/+325. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 54.76 
Quartz SiO2 36.74 
Pyrite FeS2 5.22 

Sphalerite(Fe) (Zn,Fe)S 1.30 
Galena PbS 0.54 

Sphalerite ZnS 0.54 
Plumbogummite PbAl3(PO4)(OH)2 0.47 

Rutile TiO2 0.24 
FeO Fe2O3 * Fe3O4 0.15 

Zircon ZrSiO4 0.03 
Barite BaSO4 0.01 

AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 
Acanthite Ag2S < 0.01 

 
From MLA data, gold containing particles were selected and observed for size, liberation, 
and mineral association.  Results are shown in figure 8.  According to the data, the gold 
containing particles appear to be approximately 10 microns with pyrite and potassium 
feldspar association.  
 
Figure 8. Selected Enargite Particles for -200/+325 Size Fraction. 
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IM 8254 -325/+400 
 
Mineral Liberation Analysis (MLA) results are shown in figure 9 and table 5.  According to 
the data, the sample contains 92.55% silicates in two major phases, potassium feldspar and 
quartz. Minor silicate phases include zircon. Sulfides measured 6.81% with the major phase 
of pyrite at 3.42% and minor sulfide phases include sphalerite and galena. Oxides measured 
0.31%, as iron oxide and rutile.  Lastly, phosphates measured at 0.33%, as plumbogummite.  
 
Figure 9.  Overall MLA Results of IM 8254 -325/+400. 
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Table 5. Overall MLA Results of IM 8254 -325/+400. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 54.40 
Quartz SiO2 38.14 
Pyrite FeS2 3.42 

Sphalerite(Fe) (Zn,Fe)S 2.59 
Galena PbS 0.44 

Sphalerite ZnS 0.36 
Plumbogummite PbAl3(PO4)(OH)2 0.33 

Rutile TiO2 0.24 
FeO Fe2O3 * Fe3O4 0.07 

Zircon ZrSiO4 0.01 
AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 
Barite BaSO4 < 0.01 

 
From MLA data, gold containing particle was selected and observed for size, liberation and 
mineral association.  Results are shown in figure 10.  According to the data, gold containing 
particles appear to approximately 20 microns in size and liberated.  
 
Figure 10. Selected AuAgFe Particles for -325/+400 Size Fraction. 
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IM 8254 -400 
 
Mineral Liberation Analysis (MLA) results are shown in figure 11 and table 6.  According to 
the data, the sample contains 96.21% silicates in two major phases, potassium feldspar and 
quartz. Minor silicate phases include zircon. Sulfides measured 3.22% with the major phase 
of pyrite at 1.98% and minor sulfide phases include sphalerite and galena. Oxides measured 
0.18%, as iron oxide and rutile.  Lastly, phosphates measured at 0.39%, as plumbogummite.  
 
Figure 11.  Overall MLA Results of IM 8254 -400. 
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Table 6. Overall MLA Results of IM 8254 -400 Size Fraction. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 66.19 
Quartz SiO2 29.99 
Pyrite FeS2 1.98 

Sphalerite(Fe) (Zn,Fe)S 0.78 
Plumbogummite PbAl3(PO4)(OH)2 0.39 

Sphalerite ZnS 0.25 
Galena PbS 0.21 
Rutile TiO2 0.15 
FeO Fe2O3 * Fe3O4 0.03 

Zircon ZrSiO4 0.02 
Barite BaSO4 < 0.01 

AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 
Enargite Cu3AsS4 < 0.01 
Alunite KAl3(SO4)2(OH)2 < 0.01 

Cuboargyrite AgSbS2 < 0.01 
 
From MLA data, gold containing particle was selected and observed for size, liberation and 
mineral association.  Results are shown in figure 12.  According to the data, gold containing 
particles appear to approximately 5 microns in size with potassium feldspar association.  
 
Figure 12. Selected AuAgFe Particles for -400 Size Fraction. 
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EXECUTIVE SUMMARY 

From six (6) received samples, IM 8255 size ranges of +65, -65/+100, -100/+200, -200/+325, 
-325/+400 and -400, Mineral Liberation Analysis (MLA) was performed to determine copper, 
arsenic, gold, and silver phases.  From the data for the required metals, overall size, liberation 
and mineral association was determined.  
 
For the +65 sample, Mineral Liberation Analysis (MLA) was performed and according to the 
data, the sample contains 95.51% silicates in two major phase, potassium feldspar and quartz.  
Sulfides measured 4.2% with the major phase of pyrite 3.08% and minor sulfide phases 
include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.08%, rutile and 
iron oxides.  Lastly, phosphates measured at 0.21%, as plumbogummite. No gold, silver, 
copper, or arsenic mineral phases were identified. 
 
For the -65/+100 sample Mineral Liberation Analysis (MLA) was completed and  according 
to the data, the sample contains 91.80% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 7.57% with the major phase of pyrite 4.62% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.18%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.45%, as plumbogummite. From 
MLA data, the gold containing particle was selected and observed for size, liberation and 
mineral association.  According to the data, gold containing particles appear to approximately 
30 microns in size with pyrite, quartz and potassium feldspar association.   
 
For the -100/+200 sample Mineral Liberation Analysis (MLA) was finished and according to 
the data, the sample contains 95.18% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 3.66% with the major phase of pyrite 4.62% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.18%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.97%, as plumbogummite. From 
MLA data, one gold containing particle was selected and observed for size, liberation and 
mineral association.  According to the data, the gold containing particles appear to 
approximately 5 microns in size with potassium feldspar association.   
 
For the -200/+325 sample Mineral Liberation Analysis (MLA) was done and according to the 
data, the sample contains 95.18% silicates in two major phase, potassium feldspar and quartz.  
Sulfides measured 3.66% with the major phase of pyrite 4.62% and minor sulfide phases 
include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.18%, rutile and 
iron oxides.  Lastly, phosphates measured at 0.97%, as plumbogummite. From MLA data, 
one gold containing particle and enargite particles were selected and observed for size, 
liberation and mineral association.  According to the data, the gold containing particle 
appears to approximately 10 microns with minor galena and quartz association.  Two enargite 
particles were identified. The particles appear to be 10 to 30 microns in size with minor 
potassium feldspar association. 
 
For -325/+400 Mineral Liberation Analysis (MLA) was performed  according to the data, the 
sample contains 98.48% silicates in two major phase, potassium feldspar and quartz.  
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Sulfides measured 1.14% with the major phase of pyrite 0.89% and minor sulfide phases 
include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.08%, rutile and 
iron oxides.  Lastly, phosphates measured at 0.29%, as plumbogummite. From MLA data, 
gold containing particles, enargite particles, and silver containing cuboargyrite mineral were 
selected and observed for size, liberation and mineral association.  According to the data, the 
gold containing particles appear to approximately 10 microns with plumbogummite and 
quartz association.  Enargite particles were identified. The particles appear to be 10 to 30 
microns in size with minor potassium feldspar and quartz association.  Silver containing 
cuboargyrite was identified. The particle appears to be 5 microns in size with quartz 
encapsulation. 
 
For the -400 sample Mineral Liberation Analysis (MLA) was completed and according to the 
data, the sample contains 98.48% silicates in two major phase, potassium feldspar and quartz.  
Sulfides measured 1.14% with the major phase of pyrite 0.89% and minor sulfide phases 
include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.08%, rutile and 
iron oxides.  Lastly, phosphates measured at 0.29%, as plumbogummite. From MLA data, 
one gold containing particle was selected and observed for size, liberation and mineral 
association.  According to the data, the gold containing particle appears to approximately 5 
microns potassium feldspar association.   
 
 
 
 
 
 
 
 
 

         
______________________ 

Paul Miranda, Ph.D 
May 18, 2011 
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Scope of Work 
 

From six (6) received samples, IM 8255 size ranges of +65, -65/+100, -100/+200, -200/+325, 
-325/+400 and -400, Mineral Liberation Analysis (MLA) was performed to determine copper, 
arsenic, gold, and silver phases.  From the data for the required metals, overall size, liberation 
and mineral association was determined.  
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Experimental Work and Results  
 

Received samples were initially dried overnight at 100o C for removal of residual water. 
Next, the samples were mounted, polished, and carbon coated for analysis on the MLA.  
After analysis, phases with were identified.  
 
IM 8255 +65 
 
Mineral Liberation Analysis (MLA) results are shown in figure 1 and table 1.  According to 
the data, the sample contains 95.51% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 4.2% with the major phase of pyrite 3.08% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.08%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.21%, as plumbogummite. No gold, 
silver, copper, or arsenic mineral phases were identified. 
 
Figure 1.  Overall MLA Results of IM 8255 +65 Mesh Sample. 
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Table 1. Overall MLA Results of IM 8255 +65 Mesh Sample. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 60.42 
Quartz SiO2 35.08 
Pyrite FeS2 3.08 

Sphalerite(Fe) (Zn,Fe)S 0.97 
Plumbogummite PbAl3(PO4)(OH)2 0.21 

Galena PbS 0.011 
Rutile TiO2 0.07 

Sphalerite ZnS 0.04 
FeO Fe2O3 * Fe3O4 0.01 

Zircon ZrSiO4 0.01 
Biotite K(Mg,Fe)3AlSi3O10(OH)2 < 0.01 
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IM 8255 -65/+100 
 
Mineral Liberation Analysis (MLA) results are shown in figure 2 and table 2.  According to 
the data, the sample contains 91.80% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 7.57% with the major phase of pyrite 4.62% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.18%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.45%, as plumbogummite.  
 
Figure 2.  Overall MLA Results of IM 8255 -65/+100 Mesh Sample. 

 
 
Table 1. Overall MLA Results of IM 8255 -65/+100 Mesh Sample.. 

Mineral Chemistry Percentage 
K_Feldspar KAlSi3O8 49.17 

Quartz SiO2 42.64 
Pyrite FeS2 4.62 

Sphalerite(Fe) (Zn,Fe)S 1.67 
Galena PbS 0.94 

Plumbogummite PbAl3(PO4)(OH)2 0.45 
Sphalerite ZnS 0.34 

FeO Fe2O3 * Fe3O4 0.12 
Rutile TiO2 0.06 
Zircon ZrSiO4 0.01 

AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 
Barite BaSO4 < 0.01 

Enargite Cu3AsS4 < 0.01 
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From MLA data, the gold containing particle was selected and observed for size, liberation 
and mineral association.  Results are shown in figure 3.  According to the data, gold 
containing particles appear to approximately 30 microns in size with pyrite, quartz and 
potassium feldspar association.   
 
Figure 3. Selected AuAgFe Particles for -65/+100 Mesh Sample. 
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IM 8255 -100/+200 
 
Mineral Liberation Analysis (MLA) results are shown in figure 4 and table 3.  According to 
the data, the sample contains 95.18% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 3.66% with the major phase of pyrite 4.62% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.18%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.97%, as plumbogummite.  
 
Figure 4.  Overall MLA Results of IM 8255 -100/+200 Mesh Sample. 

 
 
Table 3. Overall MLA Results of IM 8255 -100/+200 Mesh Sample. 

Mineral Chemistry Percentage 
K_Feldspar KAlSi3O8 50.88 

Quartz SiO2 44.31 
Pyrite FeS2 2.02 

Sphalerite(Fe) (Zn,Fe)S 1.09 
Plumbogummite PbAl3(PO4)(OH)2 0.97 

Galena PbS 0.28 
Sphalerite ZnS 0.27 

Rutile TiO2 0.15 
FeO Fe2O3 * Fe3O4 0.03 

Zircon ZrSiO4 0.01 
Barite BaSO4 < 0.01 

AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 
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From MLA data, one gold containing particle was selected and observed for size, liberation 
and mineral association.  Results are shown in figure 5.  According to the data, the gold 
containing particles appear to approximately 5 microns in size with potassium feldspar 
association.   
 
Figure 5. Selected AuAgFe Particle for -100/+200 Mesh Sample. 
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IM 8255 -200/+325 
 
Mineral Liberation Analysis (MLA) results are shown in figure 6 and table 4.  According to 
the data, the sample contains 95.18% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 3.66% with the major phase of pyrite 4.62% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.18%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.97%, as plumbogummite.  
 
Figure 6.  Overall MLA Results of IM 8255 -200/+325 Mesh Sample. 

 
 
Table 4. Overall MLA Results of IM 8255 -200/+325 Mesh Sample. 

Mineral Chemistry Percentage 
K_Feldspar KAlSi3O8 56.02 

Quartz SiO2 36.39 
Pyrite FeS2 4.59 

Sphalerite(Fe) (Zn,Fe)S 1.06 
Plumbogummite PbAl3(PO4)(OH)2 0.88 

Galena PbS 0.53 
Rutile TiO2 0.24 

Sphalerite ZnS 0.20 
FeO Fe2O3 * Fe3O4 0.08 

Zircon ZrSiO4 0.02 
AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 
Enargite Cu3AsS4 < 0.01 

Barite BaSO4 < 0.01 
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From MLA data, one gold containing particle and enargite particles (figure 7 and 8) were 
selected and observed for size, liberation and mineral association.  According to the data, the 
gold containing particle appears to approximately 10 microns with minor galena and quartz 
association.  Two enargite particles were identified. The particles appear to be 10 to 30 
microns in size with minor potassium feldspar association. 
 
Figure 7. Selected AuAgFe Particle for -200/+325 Mesh Sample. 

 
 
Figure 8. Selected Enargite Particle for -200/+325 Mesh Sample. 
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IM 8255 -325/+400 
 
Mineral Liberation Analysis (MLA) results are shown in figure 9 and table 5.  According to 
the data, the sample contains 98.48% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 1.14% with the major phase of pyrite 0.89% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.08%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.29%, as plumbogummite.  
 
Figure 9.  Overall MLA Results of IM 8255 -325/+400 Mesh Sample. 
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Table 5. Overall MLA Results of IM 8255 -325/+400 Mesh Sample. 
Mineral Chemistry Percentage 
Quartz SiO2 81.16 

K_Feldspar KAlSi3O8 17.32 
Pyrite FeS2 0.89 

Plumbogummite PbAl3(PO4)(OH)2 0.29 
Sphalerite(Fe) (Zn,Fe)S 0.15 

Galena PbS 0.07 
Rutile TiO2 0.05 
FeO Fe2O3 * Fe3O4 0.03 

Sphalerite ZnS 0.02 
Enargite Cu3AsS4 0.01 

Barite BaSO4 < 0.01 
Alunite KAl3(SO4)2(OH)2 < 0.01 
Zircon ZrSiO4 < 0.01 

AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 
Cuboargyrite AgSbS2 < 0.01 

 
From MLA data, gold containing particles, enargite particles, and silver containing 
cuboargyrite mineral (figures 10 through 12) were selected and observed for size, liberation 
and mineral association.  According to the data, the gold containing particles appear to 
approximately 10 microns with plumbogummite and quartz association.  Enargite particles 
were identified. The particles appear to be 10 to 30 microns in size with minor potassium 
feldspar and quartz association.  Silver containing cuboargyrite was identified. The particle 
appears to be 5 microns in size with quartz encapsulation. 
 
Figure 10. Selected AuAgFe Particles for -325/+400 Mesh Sample. 
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Figure 11. Selected Enargite Particles for -325/+400 Mesh Sample. 

 
 
 
Figure 12. Selected Cuboargyrite Particle for -325/+400 Mesh Sample. 
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IM 8255 -400 
 
Mineral Liberation Analysis (MLA) results are shown in figure 13 and table 6.  According to 
the data, the sample contains 98.48% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 1.14% with the major phase of pyrite 0.89% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.08%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.29%, as plumbogummite.  
 
Figure 13.  Overall MLA Results of IM 8255 -400 Mesh Sample. 
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Table 6. Overall MLA Results of IM 8255 -400 Mesh Sample. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 62.60 
Quartz SiO2 26.79 
Pyrite FeS2 6.69 
Galena PbS 1.29 

Plumbogummite PbAl3(PO4)(OH)2 0.96 
Sphalerite(Fe) (Zn,Fe)S 0.92 

Sphalerite ZnS 0.42 
Rutile TiO2 0.17 
Zircon ZrSiO4 0.07 

FeO Fe2O3 * Fe3O4 0.07 
Barite BaSO4 0.01 

Alunite KAl3(SO4)2(OH)2 < 0.01 
AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 

 
From MLA data, one gold containing particle (figure 14) was selected and observed for size, 
liberation and mineral association.  According to the data, the gold containing particle 
appears to approximately microns potassium feldspar association.   
 
Figure 14. Selected AuAgFe Particles for -400 Size Fraction Mesh Sample. 
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EXECUTIVE SUMMARY 

From six (6) received samples, IM 8256 size ranges of +65, -65/+100, -100/+200, -200/+325, 
-325/+400 and -400, Mineral Liberation Analysis (MLA) was performed to determine copper, 
arsenic, gold, and silver phases.  From the data for the required metals, overall size, liberation 
and mineral association was determined.  
 
For +65 mesh sample, Mineral Liberation Analysis (MLA) was performed and according to 
the data, the sample contains 97.50% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 2.42% with the major phase of pyrite at 1.75% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.06%, as 
rutile.  Lastly, phosphates measured at 0.03%, as plumbogummite. From MLA data, the gold 
and silver containing particles was selected and observed for size, liberation and mineral 
association.  According to the data, gold containing particles appear to approximately 10 
microns in size with quartz and potassium feldspar association.  For silver containing 
cuboargyrite, the particle appears to be 5 microns in size with pyrite encapsulation. 
 
For -65/+100 mesh sample, Mineral Liberation Analysis (MLA) was done and according to 
the data, the sample contains 83.38% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 16.38% with the major phase of pyrite at 11.07% and minor 
sulfide phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 
0.10%, as rutile and iron oxides.  Lastly, phosphates measured at 0.45%, as plumbogummite 
and sulfates, as barite, measured 0.05%.  From MLA data, the gold containing particle was 
selected and observed for size, liberation and mineral association.  According to the data, 
gold containing particles appear to approximately 5 microns in size with potassium feldspar 
association.   
 
For -100/+200 mesh sample, Mineral Liberation Analysis (MLA) was completed and  
according to the data, the sample contains 85.22% silicates in two major phase, potassium 
feldspar and quartz.  Sulfides measured 14.33% with the major phase of pyrite at 9.77% and 
minor sulfide phases include iron containing sphalerite, sphalerite, and galena. Oxides 
measured 0.34%, rutile and iron oxides.  Lastly, phosphates measured at 0.09%, as 
plumbogummite while sulfates, as alunite, measured 0.02%. No gold or silver containing 
particles were identified in this sample. From MLA data, enargite, iron containing sphalerite, 
and sphalerite particles was selected and observed for size, liberation and mineral association.  
According to the data, enargite particles appear to approximately 40 microns in with minor 
liberation and some quartz encapsulation. For sphalerite(Fe), the particles appear to be 
liberated at 100 microns in size. For sphalerite, the particles appear to be liberated at 100 
microns.   
 
For -200/+325 mesh sample, Mineral Liberation Analysis (MLA) was done and according to 
the data, the sample contains 91.87% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 7.26% with the major phase of pyrite at 4.55% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.68%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.17%, as plumbogummite and 
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sulfates, as barite, measured 0.02%. From MLA data, enargite particles were selected and 
observed for size, liberation and mineral association.  According to the data, enargite 
particles appear to be liberated at approximately 40 microns.  
 
For -325/+400 mesh sample, Mineral Liberation Analysis (MLA) was completed and    
according to the data, the sample contains 98.48% silicates in two major phase, potassium 
feldspar and quartz.  Sulfides measured 1.14% with the major phase of pyrite at 0.89% and 
minor sulfide phases include iron containing sphalerite, sphalerite, and galena. Oxides 
measured 0.08%, rutile and iron oxides.  Lastly, phosphates measured at 0.29%, as 
plumbogummite. From MLA data, the gold containing particles were selected and observed 
for size, liberation and mineral association.  According to the data, gold containing particles 
appear to approximately 5 microns in size with pyrite and potassium feldspar association.   
 
For -400 mesh sample, Mineral Liberation Analysis (MLA) was finished and according to the 
data, the sample contains 97.21% silicates in two major phase, potassium feldspar and quartz.  
Sulfides measured 2.46% with the major phase of pyrite at 1.60% and minor sulfide phases 
include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.21%, rutile and 
iron oxides.  Lastly, phosphates measured at 0.19%, as plumbogummite and sulfates, as 
alunite, measured 0.01%. From MLA data, gold containing particle were selected and 
observed for size, liberation and mineral association.  According to the data, the gold 
containing particle appears to be approximately microns 5 microns in size with potassium 
feldspar association.   
 
 

         
______________________ 

Paul Miranda, Ph.D 
May 18, 2011 

 
 
 

Qualifying Statement 
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information, estimates, conclusions and recommendations are based on the experience of Paul Miranda and 
data supplied by others, but the actual result of the work is dependent, in part, on factors over which Paul 
Miranda has no control. This report is intended to be used exclusively by Plenge Labs and not distributed to 
other entities. Any other use of or reliance on this report is at the sole risk of the party that so relies. 
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Scope of Work 
 

From six (6) received samples, IM 8256 size ranges of +65, -65/+100, -100/+200, -200/+325, 
-325/+400 and -400, Mineral Liberation Analysis (MLA) was performed to determine copper, 
arsenic, gold, and silver phases.  From the data for the required metals, overall size, liberation 
and mineral association was determined.  
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Experimental Work and Results  
 

Received samples were initially dried overnight at 100o C for removal of residual water. 
Next, the samples were mounted, polished, and carbon coated for analysis on the MLA.  
After analysis, phases with were identified.  
 
IM 8256 +65 
 
Mineral Liberation Analysis (MLA) results are shown in figure 1 and table 1.  According to 
the data, the sample contains 97.50% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 2.42% with the major phase of pyrite at 1.75% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.06%, as 
rutile.  Lastly, phosphates measured at 0.03%, as plumbogummite.  
 
Figure 1.  Overall MLA Results of IM 8256 +65. 
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Table 1. Overall MLA Results of IM 8256 +65. 
Mineral Chemistry Percentage 
Quartz SiO2 50.43 

K_Feldspar KAlSi3O8 47.06 
Pyrite FeS2 1.75 

Sphalerite(Fe) (Zn,Fe)S 0.37 
Galena PbS 0.17 

Sphalerite ZnS 0.13 
Rutile TiO2 0.006 

Plumbogummite PbAl3(PO4)(OH)2 0.03 
Zircon ZrSiO4 0.01 

FeO Fe2O3 * Fe3O4 < 0.01 
Biotite K(Mg,Fe)3AlSi3O10(OH)2 < 0.01 
Alunite KAl3(SO4)2(OH)2 < 0.01 
AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 

Cuboargyrite AgSbS2 < 0.01 
 
From MLA data, the gold and silver containing particles was selected and observed for size, 
liberation and mineral association.  Results are shown in figures 2 and 3.  According to the 
data, gold containing particles appear to approximately 10 microns in size with quartz and 
potassium feldspar association.  For silver containing cuboargyrite, the particle appears to be 
5 microns in size with pyrite encapsulation. 
 
Figure 2. Selected AuAgFe Particles for +65 Size Fraction. 

 
 
 
 
 



 7 

Figure 3. Selected Cuboargyrite Particle for +65 Size Fraction. 
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IM 8256 -65/+100 
 
Mineral Liberation Analysis (MLA) results are shown in figure 4 and table 2.  According to 
the data, the sample contains 83.38% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 16.38% with the major phase of pyrite at 11.07% and minor 
sulfide phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 
0.10%, rutile and iron oxides.  Lastly, phosphates measured at 0.45%, as plumbogummite and 
sulfates, as barite, measured 0.05%.  
 
Figure 4.  Overall MLA Results of IM 8256 -65/+100. 

 
 
Table 2. Overall MLA Results of IM 8256 -65/+100. 

Mineral Chemistry Percentage 
K_Feldspar KAlSi3O8 53.87 

Quartz SiO2 29.50 
Pyrite FeS2 11.07 

Sphalerite(Fe) (Zn,Fe)S 2.26 
Galena PbS 2.14 

Plumbogummite PbAl3(PO4)(OH)2 0.08 
Barite BaSO4 0.05 
Rutile TiO2 0.05 
FeO Fe2O3 * Fe3O4 0.05 

Zircon ZrSiO4 0.01 
AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 



 9 

 
From MLA data, the gold containing particle was selected and observed for size, liberation 
and mineral association.  Results are shown in figure 5.  According to the data, gold 
containing particles appear to approximately 5 microns in size with potassium feldspar 
association.   
 
Figure 5. Selected AuAgFe Particles for -65/+100 Size Fraction. 
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IM 8256 -100/+200 
 
Mineral Liberation Analysis (MLA) results are shown in figure 6 and table 3.  According to 
the data, the sample contains 85.22% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 14.33% with the major phase of pyrite at 9.77% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.34%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.09%, as plumbogummite while 
sulfates, as alunite measured 0.02%. No gold or silver containing particles were identified in 
this sample. 
 
Figure 6.  Overall MLA Results of IM 8256 -100/+200. 
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Table 3. Overall MLA Results of IM 8256 -100/+200. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 56.43 
Quartz SiO2 28.76 
Pyrite FeS2 9.77 

Sphalerite(Fe) (Zn,Fe)S 1.93 
Galena PbS 1.74 

Sphalerite ZnS 0.88 
Rutile TiO2 0.23 
FeO Fe2O3 * Fe3O4 0.11 

Plumbogummite PbAl3(PO4)(OH)2 0.09 
Alunite KAl3(SO4)2(OH)2 0.02 
Zircon ZrSiO4 0.02 

Enargite Cu3AsS4 0.01 
Barite BaSO4 < 0.01 

 
From MLA data, enargite, iron containing sphalerite, and sphalerite particles was selected 
and observed for size, liberation and mineral association.  Results are shown in figures 7 
through 9.  According to the data, enargite particles appear to approximately 40 microns in 
with minor liberation and some quartz encapsulation. For sphalerite(Fe), the particles appear 
to be liberated at 100 microns in size. For sphalerite, the particles appear to be liberated at 
100 microns.   
 
Figure 7. Selected Enargite Particles for -100/+200 Size Fraction. 
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Figure 8. Selected Sphalerite(Fe) Particles for -100/+200 Size Fraction. 

 
 
Figure 9. Selected Sphalerite Particles for -100/+200 Size Fraction. 
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IM 8256 -200/+325 
 
Mineral Liberation Analysis (MLA) results are shown in figure 10 and table 4.  According to 
the data, the sample contains 91.87% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 7.26% with the major phase of pyrite at 4.55% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.68%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.17%, as plumbogummite and 
sulfates, as barite, measured 0.02%. 
  
Figure 10.  Overall MLA Results of IM 8256 -200/+325. 
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Table 4. Overall MLA Results of IM 8256 -200/+325. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 58.27 
Quartz SiO2 33.55 
Pyrite FeS2 4.55 

Sphalerite(Fe) (Zn,Fe)S 1.54 
Galena PbS 0.74 
Rutile TiO2 0.50 

Sphalerite ZnS 0.43 
FeO Fe2O3 * Fe3O4 0.18 

Plumbogummite PbAl3(PO4)(OH)2 0.17 
Zircon ZrSiO4 0.06 
Barite BaSO4 0.02 

Enargite Cu3AsS4 0.01 
 
From MLA data, enargite particles were selected and observed for size, liberation and 
mineral association.  Results are shown in figure 11.  According to the data, enargite particles 
appear to be liberated at approximately 40 microns.  
 
Figure 11. Selected Enargite Particles for -200/+325 Size Fraction. 
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IM 8256 -325/+400 
 
Mineral Liberation Analysis (MLA) results are shown in figure 12 and table 5.  According to 
the data, the sample contains 98.48% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 1.14% with the major phase of pyrite at 0.89% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.08%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.29%, as plumbogummite.  
 
Figure 12.  Overall MLA Results of IM 8256 -325/+400. 
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Table 5. Overall MLA Results of IM 8256 -325/+400. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 48.48 
Quartz SiO2 36.16 
Pyrite FeS2 10.52 

Sphalerite(Fe) (Zn,Fe)S 1.88 
Galena PbS 1.35 
Rutile TiO2 0.61 

Sphalerite ZnS 0.57 
Plumbogummite PbAl3(PO4)(OH)2 0.19 

Zircon ZrSiO4 0.14 
FeO Fe2O3 * Fe3O4 0.06 

Barite BaSO4 0.02 
AuAgFe Au0.7Ag0.2Fe0.1 0.01 
Enargite Cu3AsS4 0.01 
Alunite KAl3(SO4)2(OH)2 < 0.01 

 
From MLA data, the gold containing particles were selected and observed for size, liberation 
and mineral association.  Results are shown in figure 13.  According to the data, gold 
containing particles appear to approximately 5 microns in size with pyrite and potassium 
feldspar association.   
 
Figure 13. Selected AuAgFe Particles for -325/+400 Size Fraction. 
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IM 8256 -400 
 
Mineral Liberation Analysis (MLA) results are shown in figure 14 and table 6.  According to 
the data, the sample contains 97.21% silicates in two major phase, potassium feldspar and 
quartz.  Sulfides measured 2.46% with the major phase of pyrite at 1.60% and minor sulfide 
phases include iron containing sphalerite, sphalerite, and galena. Oxides measured 0.21%, 
rutile and iron oxides.  Lastly, phosphates measured at 0.19%, as plumbogummite and 
sulfates, as alunite, measured 0.01%. 
 
Figure 14.  Overall MLA Results of IM 8256 -400. 
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Table 6. Overall MLA Results of IM 8256 -400 Size Fraction. 
Mineral Chemistry Percentage 

K_Feldspar KAlSi3O8 71.58 
Quartz SiO2 25.62 
Pyrite FeS2 1.60 

Sphalerite(Fe) (Zn,Fe)S 0.56 
Rutile TiO2 0.19 

Sphalerite ZnS 0.19 
Galena PbS 0.11 

Plumbogummite PbAl3(PO4)(OH)2 0.10 
FeO Fe2O3 * Fe3O4 0.02 

Zircon ZrSiO4 0.01 
Alunite KAl3(SO4)2(OH)2 0.01 
Barite BaSO4 < 0.01 

Enargite  Cu3AsS4 < 0.01 
AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 

 
From MLA data, gold containing particlew (figure 15) were selected and observed for size, 
liberation and mineral association.  According to the data, the gold containing particle 
appeasr to be approximately microns 5 microns in size with potassium feldspar association.   
 
Figure 15. Selected AuAgFe Particles for -400 Size Fraction. 
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EXECUTIVE SUMMARY 

From six (6) received samples, IM 8257 size ranges of +65, -65/+100, -100/+200, -200/+325, 
-325/+400 and -400, Mineral Liberation Analysis (MLA) was performed to determine copper, 
arsenic, gold, and silver phases.  From the data for the required metals, overall size, liberation 
and mineral association was determined.  
 
For +65 mesh sample, Mineral Liberation Analysis (MLA) was completed and according to 
the data, the sample contains 96.03% silicates with the major phase of quartz. Minor silicate 
phases include potassium feldspar and zircon. Sulfates measured 2.37% with the major phase 
identified as barite at 1.92%.  Sulfides measured 0.86% with the major phase of pyrite at 
0.84% and minor sulfide phases include sphalerite and galena. Oxides measured 0.19%, as 
iron oxide and rutile.  Lastly, phosphates measured at 0.55%, as plumbogummite. From MLA 
data, the gold and silver containing particles was selected and observed for size, liberation 
and mineral association. According to the data, gold containing particles appear to 
approximately 5 microns in size with quartz encapsulation. 
 
For -65/+100 mesh sample, Mineral Liberation Analysis (MLA) was performed and 
according to the data, the sample contains 98.19% silicates with the major phase of quartz. 
Minor silicate phases include potassium feldspar and zircon. Sulfates measured 0.58% with 
the major phase identified as barite at 0.39%.  Sulfides measured 0.65% with the major phase 
of pyrite at 0.59% and minor sulfide phases include sphalerite, sphalerite(Fe), and galena. 
Oxides measured 0.20%, as iron oxide and rutile.  Lastly, phosphates measured at 0.38%, as 
plumbogummite. From MLA data, gold containing particles were selected and observed for 
size, liberation and mineral association.  According to the data, gold containing particles 
appear to approximately 5 microns in size with quartz encapsulation.   
 
For -100/+200 mesh sample, Mineral Liberation Analysis (MLA) was done and according to 
the data, the sample contains 94.52% silicates with the major phase of quartz. Minor silicate 
phases include potassium feldspar and zircon. Sulfates measured 2.51% with the major phase 
identified as barite at 2.04%.  Sulfides measured 1.16% with the major phase of pyrite at 
0.92% and minor sulfide phases include sphalerite, galena, and enargite. Oxides measured 
0.32%, as iron oxide and rutile.  Lastly, phosphates measured at 1.49%, as plumbogummite. 
From MLA data, gold and copper containing particles were selected and observed for size, 
liberation, and mineral association. According to the data, the gold containing particles 
appear to be approximately 5 microns in size with quartz encapsulation. For enargite, the 
particles appear to be liberated at approximately 60 microns with minor quartz association.  
 
For -200/+325 mesh sample, Mineral Liberation Analysis (MLA) was completed and  
according to the data, the sample contains 94.10% silicates with the major phase of quartz. 
Minor silicate phases include potassium feldspar and zircon. Sulfates measured 2.45% with 
the major phase identified as barite at 1.40%.  Sulfides measured 1.35% with the major phase 
of pyrite at 1.11% and minor sulfide phases include sphalerite, galena and enargite. Oxides 
measured 0.28%, as iron oxide and rutile.  Lastly, phosphates measured at 1.82%, as 
plumbogummite. From MLA data, gold and copper containing particles were selected and 



 3 

observed for size, liberation, and mineral association.  According to the data, the gold 
containing particles appear to be approximately 10 microns in size with some liberation and 
minor quartz encapsulation. For enargite, the particles appear to be approximately 50 microns 
in size with minor quartz association.  
 
For -325/+400 mesh sample, Mineral Liberation Analysis (MLA) was finished and  according 
to the data, the sample contains 92.65% silicates with the major phase of quartz. Minor 
silicate phases include potassium feldspar and zircon. Sulfates measured 2.75% with the 
major phase identified as barite at 1.52%.  Sulfides measured 1.60% with the major phase of 
pyrite at 1.30% and minor sulfide phases include sphalerite and galena. Oxides measured 
0.33%, as iron oxide and rutile.  Lastly, phosphates measured at 2.67%, as plumbogummite. 
From MLA data, the gold containing particles were selected and observed for size, liberation 
and mineral association.  According to the data, gold containing particles appear to 
approximately 10 microns in size with quartz and plumbogummite association.   
 
For -400 mesh sample, Mineral Liberation Analysis (MLA) was done and according to the 
data, the sample contains 90.10% silicates with the major phase of quartz. Minor silicate 
phases include potassium feldspar and zircon. Sulfates measured 3.90% with the major phase 
identified as alunite at 2.25%.  Sulfides measured 3.34% with the major phase of pyrite at 
2.76% and minor sulfide phases include sphalerite and galena. Oxides measured 0.34%, as 
iron oxide and rutile.  Lastly, phosphates measured at 2.29%, as plumbogummite. From MLA 
data, gold and silver containing particles were selected and observed for size, liberation, and 
mineral association.  According to the data, the gold containing particles appear to be 
approximately 5 microns in size with some liberation and minor quartz encapsulation. For 
cuboargyrite, the particles appear to be approximately 10 microns in size with minor quartz 
association.  
 
 

         
______________________ 

Paul Miranda, Ph.D 
May 19, 2011 
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Scope of Work 
 

From six (6) received samples, IM 8257 size ranges of +65, -65/+100, -100/+200, -200/+325, 
-325/+400 and -400, Mineral Liberation Analysis (MLA) was performed to determine copper, 
arsenic, gold, and silver phases.  From the data for the required metals, overall size, liberation 
and mineral association was determined.  
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Experimental Work and Results  
 

Received samples were initially dried overnight at 100o C for removal of residual water. 
Next, the samples were mounted, polished, and carbon coated for analysis on the MLA.  
After analysis, phases with were identified.  
 
IM 8257 +65 
 
Mineral Liberation Analysis (MLA) results are shown in figure 1 and table 1.  According to 
the data, the sample contains 96.03% silicates with the major phase of quartz. Minor silicate 
phases include potassium feldspar and zircon. Sulfates measured 2.37% with the major phase 
identified as barite at 1.92%.  Sulfides measured 0.86% with the major phase of pyrite at 
0.84% and minor sulfide phases include sphalerite and galena. Oxides measured 0.19%, as 
iron oxide and rutile.  Lastly, phosphates measured at 0.55%, as plumbogummite.  
 
Figure 1.  Overall MLA Results of IM 8257 +65 Mesh Sample. 
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Table 1. Overall MLA Results of IM 8257 +65. 

Mineral Chemistry Percentage 
Quartz SiO2 93.59 

K_Feldspar KAlSi3O8 2.35 
Barite BaSO4 1.92 
Pyrite FeS2 0.78 

Plumbogummite PbAl3(PO4)(OH)2 0.55 
Alunite KAl3(SO4)2(OH)2 0.45 

FeO Fe2O3 * Fe3O4 0.16 
Zircon ZrSiO4 0.09 

Sphalerite ZnS 0.04 
Rutile TiO2 0.03 
Galena PbS 0.02 

Enargite Cu3AsS4 < 0.01 
Sphalerite(Fe) (Zn,Fe)S < 0.01 

AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 
 
From MLA data, the gold and silver containing particles was selected and observed for size, 
liberation and mineral association.  Results are shown in figure 2.  According to the data, 
gold containing particles appear to approximately 5 microns in size with quartz 
encapsulation. 
 
Figure 2. Selected AuAgFe Particles for +65 Size Fraction. 
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IM 8257 -65/+100 
 
Mineral Liberation Analysis (MLA) results are shown in figure 3 and table 2.  According to 
the data, the sample contains 98.19% silicates with the major phase of quartz. Minor silicate 
phases include potassium feldspar and zircon. Sulfates measured 0.58% with the major phase 
identified as barite at 0.39%.  Sulfides measured 0.65% with the major phase of pyrite at 
0.59% and minor sulfide phases include sphalerite, sphalerite(Fe), and galena. Oxides 
measured 0.20%, as iron oxide and rutile.  Lastly, phosphates measured at 0.38%, as 
plumbogummite.  
 
Figure 3.  Overall MLA Results of IM 8257 -65/+100. 
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Table 2. Overall MLA Results of IM 8257 -65/+100. 
Mineral Chemistry Percentage 
Quartz SiO2 95.63 

K_Feldspar KAlSi3O8 2.54 
Pyrite FeS2 0.59 
Barite BaSO4 0.39 

Plumbogummite PbAl3(PO4)(OH)2 0.38 
Alunite KAl3(SO4)2(OH)2 0.19 

FeO Fe2O3 * Fe3O4 0.17 
Sphalerite ZnS 0.04 

Rutile TiO2 0.03 
Galena PbS 0.02 
Zircon ZrSiO4 0.02 

Sphalerite(Fe) (Zn,Fe)S 0.01 
AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 
Enargite Cu3AsS4 < 0.01 

 
From MLA data, gold containing particles were selected and observed for size, liberation and 
mineral association.  Results are shown in figure 4.  According to the data, gold containing 
particles appear to approximately 5 microns in size with quartz encapsulation.   
 
Figure 4. Selected AuAgFe Particles for -65/+100 Size Fraction. 
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IM 8257 -100/+200 
 
Mineral Liberation Analysis (MLA) results are shown in figure 5 and table 3.  According to 
the data, the sample contains 94.52% silicates with the major phase of quartz. Minor silicate 
phases include potassium feldspar and zircon. Sulfates measured 2.51% with the major phase 
identified as barite at 2.04%.  Sulfides measured 1.16% with the major phase of pyrite at 
0.92% and minor sulfide phases include sphalerite, galena, and enargite. Oxides measured 
0.32%, as iron oxide and rutile.  Lastly, phosphates measured at 1.49%, as plumbogummite.  
 
Figure 5.  Overall MLA Results of IM 8257 -100/+200. 
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Table 3. Overall MLA Results of IM 8257 -100/+200. 
Mineral Chemistry Percentage 
Quartz SiO2 91.55 

K_Feldspar KAlSi3O8 2.95 
Barite BaSO4 2.04 

Plumbogummite PbAl3(PO4)(OH)2 1.49 
Pyrite FeS2 0.92 

Alunite KAl3(SO4)2(OH)2 0.47 
FeO Fe2O3 * Fe3O4 0.17 

Rutile TiO2 0.15 
Sphalerite ZnS 0.13 

Galena PbS 0.05 
Sphalerite(Fe) (Zn,Fe)S 0.04 

Zircon ZrSiO4 0.02 
Enargite Cu3AsS4 0.02 
AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 

 
From MLA data, gold and copper containing particles were selected and observed for size, 
liberation, and mineral association.  Results are shown in figures 6 and 7.  According to the 
data, the gold containing particles appear to be approximately 5 microns in size with quartz 
encapsulation. For enargite, the particles appear to be liberated at approximately 60 microns 
with minor quartz association.  
 
Figure 6. Selected AuAgFe Particles for -100/+200 Size Fraction. 
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Figure 7. Selected Enargite Particles for -100/+200 Size Fraction. 
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IM 8257 -200/+325 
 
Mineral Liberation Analysis (MLA) results are shown in figure 8 and table 4.  According to 
the data, the sample contains 94.10% silicates with the major phase of quartz. Minor silicate 
phases include potassium feldspar and zircon. Sulfates measured 2.45% with the major phase 
identified as barite at 1.40%.  Sulfides measured 1.35% with the major phase of pyrite at 
1.11% and minor sulfide phases include sphalerite, galena and enargite. Oxides measured 
0.28%, as iron oxide and rutile.  Lastly, phosphates measured at 1.82%, as plumbogummite.  
  
Figure 8.  Overall MLA Results of IM 8257 -200/+325. 
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Table 4. Overall MLA Results of IM 8257 -200/+325. 
Mineral Chemistry Percentage 
Quartz SiO2 91.46 

K_Feldspar KAlSi3O8 2.60 
Plumbogummite PbAl3(PO4)(OH)2 1.82 

Barite BaSO4 1.40 
Pyrite FeS2 1.11 

Alunite KAl3(SO4)2(OH)2 1.05 
FeO Fe2O3 * Fe3O4 0.16 

Rutile TiO2 0.12 
Sphalerite ZnS 0.11 

Galena PbS 0.10 
Zircon ZrSiO4 0.02 

Enargite Cu3AsS4 0.02 
Sphalerite(Fe) (Zn,Fe)S 0.01 

AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 
Cuboargyrite AgSbS2 < 0.01 

 
From MLA data, gold and copper containing particles were selected and observed for size, 
liberation, and mineral association.  Results are shown in figures 9 and 10.  According to the 
data, the gold containing particles appear to be approximately 10 microns in size with some 
liberation and minor quartz encapsulation. For enargite, the particles appear to be 
approximately 50 microns in size with minor quartz association.  
 
Figure 9. Selected Enargite Particles for -200/+325 Size Fraction. 
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Figure 10. Selected Enargite Particles for -200/+325 Size Fraction. 
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IM 8257 -325/+400 
 
Mineral Liberation Analysis (MLA) results are shown in figure 11 and table 5.  According to 
the data, the sample contains 92.65% silicates with the major phase of quartz. Minor silicate 
phases include potassium feldspar and zircon. Sulfates measured 2.75% with the major phase 
identified as barite at 1.52%.  Sulfides measured 1.60% with the major phase of pyrite at 
1.30% and minor sulfide phases include sphalerite and galena. Oxides measured 0.33%, as 
iron oxide and rutile.  Lastly, phosphates measured at 2.67%, as plumbogummite.  
 
Figure 11.  Overall MLA Results of IM 8257 -325/+400. 
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Table 5. Overall MLA Results of IM 8257 -325/+400. 
Mineral Chemistry Percentage 
Quartz SiO2 90.22 

Plumbogummite PbAl3(PO4)(OH)2 2.67 
K_Feldspar KAlSi3O8 2.38 

Barite BaSO4 1.52 
Pyrite FeS2 1.30 

Alunite KAl3(SO4)2(OH)2 1.23 
Rutile TiO2 0.27 

Sphalerite ZnS 0.18 
Galena PbS 0.11 

FeO Fe2O3 * Fe3O4 0.06 
Zircon ZrSiO4 0.06 

Sphalerite(Fe) (Zn,Fe)S 0.01 
AuAgFe Au0.7Ag0.2Fe0.1 0.01 
Enargite Cu3AsS4 < 0.01 

 
From MLA data, the gold containing particles were selected and observed for size, liberation 
and mineral association.  Results are shown in figure 12.  According to the data, gold 
containing particles appear to approximately 10 microns in size with quartz and 
plumbogummite association.   
 
Figure 12. Selected AuAgFe Particles for -325/+400 Size Fraction. 
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IM 8257 -400 
 
Mineral Liberation Analysis (MLA) results are shown in figure 13 and table 6.  According to 
the data, the sample contains 90.10% silicates with the major phase of quartz. Minor silicate 
phases include potassium feldspar and zircon. Sulfates measured 3.90% with the major phase 
identified as alunite at 2.25%.  Sulfides measured 3.34% with the major phase of pyrite at 
2.76% and minor sulfide phases include sphalerite and galena. Oxides measured 0.34%, as 
iron oxide and rutile.  Lastly, phosphates measured at 2.29%, as plumbogummite.  
 
Figure 13.  Overall MLA Results of IM 8257 -400. 
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Table 6. Overall MLA Results of IM 8257 -400 Size Fraction. 
Mineral Chemistry Percentage 
Quartz SiO2 82.82 

K_Feldspar KAlSi3O8 6.73 
Pyrite FeS2 2.76 

Plumbogummite PbAl3(PO4)(OH)2 2.29 
Alunite KAl3(SO4)2(OH)2 2.25 
Barite BaSO4 1.65 
Zircon ZrSiO4 0.55 
Galena PbS 0.32 
Rutile TiO2 0.31 

Sphalerite(Fe) (Zn,Fe)S 0.13 
Sphalerite ZnS 0.11 

FeO Fe2O3 * Fe3O4 0.04 
AuAgFe Au0.7Ag0.2Fe0.1 0.02 

Cuboargyrite AgSbS2 0.02 
 
From MLA data, gold and silver containing particles were selected and observed for size, 
liberation, and mineral association.  Results are shown in figures 14 and 15.  According to the 
data, the gold containing particles appear to be approximately 5 microns in size with some 
liberation and minor quartz encapsulation. For cuboargyrite, the particles appear to be 
approximately 10 microns in size with minor quartz association.  
 
Figure 14. Selected AuAgFe Particles for -400 Size Fraction. 
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Figure 15. Selected Cuboargyrite Particles for -400 Size Fraction. 
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EXECUTIVE SUMMARY 

From six (6) received samples, IM 8258 size ranges of +65, -65/+100, -100/+200, -200/+325, 
-325/+400 and -400, Mineral Liberation Analysis (MLA) was performed to determine copper, 
arsenic, gold, and silver phases.  From the data for the required metals, overall size, liberation 
and mineral association was determined.  
 
For +65 mesh sample, Mineral Liberation Analysis (MLA) was completed and according to 
the data, the sample contains 95.96% silicates in two major phases, potassium feldspar and 
quartz. Sulfides measured 3.89% with the major phase of pyrite at 2.58% and minor sulfide 
phases include sphalerite and galena. Oxides measured 0.04%, as iron oxide and rutile.  
Lastly, phosphates measured at 0.11%, as plumbogummite.  
 
For -65/+100 mesh sample, Mineral Liberation Analysis (MLA) was performed and 
according to the data, the sample contains 62.89% silicates with quartz as the major phase. 
Sulfides measured 29.95% with the major phase of pyrite at 27.08% and minor sulfide phases 
include enargite, sphalerite and galena. Sulfates measured, as barite and alunite, at 6.75%. 
Oxides measured 0.31%, as iron oxide and rutile.  Lastly, phosphates measured at 0.10%, as 
plumbogummite. From MLA data, gold and copper containing particles were selected and 
observed for size, liberation, and mineral association.  According to the data, the gold 
containing particles appear to be approximately 10 microns in size with pyrite and quartz 
encapsulation. For enargite, the particles appear to be liberated at 150 microns in size. 
 
For -100/+200 mesh sample, Mineral Liberation Analysis (MLA) was done and According to 
the data, the sample contains 55.77% silicates with quartz as the major phase. Sulfides 
measured 35.22% with the major phase of pyrite at 32.99% and minor sulfide phases include 
enargite, sphalerite and galena. Sulfates measured, as barite and alunite, at 8.34%. Oxides 
measured 0.42%, as iron oxide and rutile.  Lastly, phosphates measured at 0.25%, as 
plumbogummite. From MLA data, gold and silver containing particles were selected and 
observed for size, liberation, and mineral association.  According to the data, the gold 
containing particles appear to be approximately 5 microns in size with quartz and potassium 
feldspar encapsulation. For silver containing cuboargyrite, the particle appears to be 5 
microns in size with pyrite and alunite encapsulation. 
 
For -200/+325 mesh sample, Mineral Liberation Analysis (MLA) was completed and 
According to the data, the sample contains 52.89% silicates with quartz as the major phase. 
Sulfides measured 36.50% with the major phase of pyrite at 34.20% and minor sulfide phases 
include enargite, sphalerite and galena. Sulfates measured, as barite and alunite, at 8.63%. 
Oxides measured 0.57%, as iron oxide and rutile.  Lastly, phosphates measured at 1.38%, as 
plumbogummite. From MLA data, gold and copper containing particles were selected and 
observed for size, liberation, and mineral association.  According to the data, the gold 
containing particles appear to be approximately 10 microns with pyrite, quartz and potassium 
feldspar association. For cuboargyrite, the particles appear to be approximately 30 microns in 
size with minor pyrite association.  
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For -325/+400 mesh sample, Mineral Liberation Analysis (MLA) was finished and 
According to the data, the sample contains 50.84% silicates with quartz as the major phase. 
Sulfides measured 29.95% with the major phase of pyrite at 28.23% and minor sulfide phases 
include enargite, sphalerite and galena. Sulfates measured, as barite and alunite, at 17.92%. 
Oxides measured 0.19%, as iron oxide and rutile.  Lastly, phosphates measured at 1.07%, as 
plumbogummite. From MLA data, gold and silver containing particles were selected and 
observed for size, liberation and mineral association. According to the data, gold containing 
particles appear to approximately 10 microns in size with pyrite association. For silver 
containing cuboargyrite, the particles appear to be 20 microns in size with pyrite and alunite 
association. For enargite, the particles appear to be liberated with minor quartz association. 
 
For -400 mesh sample, Mineral Liberation Analysis (MLA) was done and According to the 
data, the sample contains 62.22% silicates with quartz as the major phase. Sulfides measured 
14.06% with the major phase of pyrite at 12.98% and minor sulfide phases include enargite, 
sphalerite and galena. Sulfates measured, as barite and alunite, at 21.21%. Oxides measured 
0.27%, as iron oxide and rutile.  Lastly, phosphates measured at 2.24%, as plumbogummite. 
From MLA data, gold and silver containing particles were selected and observed for size, 
liberation and mineral association.  According to the data, gold containing particles appear to 
approximately 5 microns in size with pyrite and quartz association. For silver containing 
cuboargyrite, the particle appears to be 5 microns in size with pyrite and alunite 
encapsulation. 
 
 
 
 
 

         
______________________ 

Paul Miranda, Ph.D 
May 19, 2011 

 
 
 

Qualifying Statement 
This confidential report was prepared for Plenge Labs and is based on information available at the time of the 
report preparation. It is believed the information, estimates, conclusions and recommendations contained 
herein are reliable under the conditions and subject to the qualifications set forth. Furthermore, the 
information, estimates, conclusions and recommendations are based on the experience of Paul Miranda and 
data supplied by others, but the actual result of the work is dependent, in part, on factors over which Paul 
Miranda has no control. This report is intended to be used exclusively by Plenge Labs and not distributed to 
other entities. Any other use of or reliance on this report is at the sole risk of the party that so relies. 
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Scope of Work 
 

From six (6) received samples, IM 8258 size ranges of +65, -65/+100, -100/+200, -200/+325, 
-325/+400 and -400, Mineral Liberation Analysis (MLA) was performed to determine copper, 
arsenic, gold, and silver phases.  From the data for the required metals, overall size, liberation 
and mineral association was determined.  
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Experimental Work and Results  
 

Received samples were initially dried overnight at 100o C for removal of residual water. 
Next, the samples were mounted, polished, and carbon coated for analysis on the MLA.  
After analysis, phases with were identified.  
 
IM 8258 +65 
 
Mineral Liberation Analysis (MLA) results are shown in figure 1 and table 1.  According to 
the data, the sample contains 95.96% silicates in two major phases, potassium feldspar and 
quartz. Sulfides measured 3.89% with the major phase of pyrite at 2.58% and minor sulfide 
phases include sphalerite and galena. Oxides measured 0.04%, as iron oxide and rutile.  
Lastly, phosphates measured at 0.11%, as plumbogummite.  

 
Figure 1.  Overall MLA Results of IM 8258 +65 Mesh Sample. 

 
 



 6 

Table 1. Overall MLA Results of IM 8258 +65. 
Mineral Chemistry Percentage 
Quartz SiO2 48.02 

K_Feldspar KAlSi3O8 47.94 
Pyrite FeS2 2.58 

Sphalerite(Fe) (Zn,Fe)S 1.00 
Galena PbS 0.28 

Plumbogummite PbAl3(PO4)(OH)2 0.11 
Rutile TiO2 0.04 

Sphalerite ZnS 0.03 
Zircon ZrSiO4 < 0.01 

FeO Fe2O3 * Fe3O4 < 0.01 
Acanthite Ag2S < 0.01 

Barite BaSO4 < 0.01 
Enargite Cu3AsS4 < 0.01 
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IM 8258 -65/+100 
 
Mineral Liberation Analysis (MLA) results are shown in figure 2 and table 2.  According to 
the data, the sample contains 62.89% silicates with quartz as the major phase. Sulfides 
measured 29.95% with the major phase of pyrite at 27.08% and minor sulfide phases include 
enargite, sphalerite and galena. Sulfates measured, as barite and alunite, at 6.75%. Oxides 
measured 0.31%, as iron oxide and rutile.  Lastly, phosphates measured at 0.10%, as 
plumbogummite.  
 
Figure 2.  Overall MLA Results of IM 8258 -65/+100. 
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Table 2. Overall MLA Results of IM 8258 -65/+100. 
Mineral Chemistry Percentage 
Quartz SiO2 59.58 
Pyrite FeS2 27.08 
Barite BaSO4 4.67 

K_Feldspar KAlSi3O8 3.30 
Enargite Cu3AsS4 2.81 
Alunite KAl3(SO4)2(OH)2 2.08 

FeO Fe2O3 * Fe3O4 0.20 
Rutile TiO2 0.11 

Plumbogummite PbAl3(PO4)(OH)2 0.10 
Galena PbS 0.03 

Sphalerite(Fe) (Zn,Fe)S 0.02 
Sphalerite ZnS 0.01 

Zircon ZrSiO4 0.01 
AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 

 
From MLA data, gold and copper containing particles were selected and observed for size, 
liberation, and mineral association.  Results are shown in figures 3 and 4.  According to the 
data, the gold containing particles appear to be approximately 10 microns in size with pyrite 
and quartz encapsulation. For enargite, the particles appear to be liberated at 150 microns in 
size. 
 
Figure 3. Selected AuAgFe Particles for -65/+100 Size Fraction. 

 
 



 9 

Figure 4. Selected Enargite Particles for -65/+100 Size Fraction. 
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IM 8258 -100/+200 
 
Mineral Liberation Analysis (MLA) results are shown in figure 5 and table 3.  According to 
the data, the sample contains 55.77% silicates with quartz as the major phase. Sulfides 
measured 35.22% with the major phase of pyrite at 32.99% and minor sulfide phases include 
enargite, sphalerite and galena. Sulfates measured, as barite and alunite, at 8.34%. Oxides 
measured 0.42%, as iron oxide and rutile.  Lastly, phosphates measured at 0.25%, as 
plumbogummite.  
 
Figure 5.  Overall MLA Results of IM 8258 -100/+200. 
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Table 3. Overall MLA Results of IM 8258 -100/+200. 
Mineral Chemistry Percentage 
Quartz SiO2 52.22 
Pyrite FeS2 32.99 

Alunite KAl3(SO4)2(OH)2 5.14 
K_Feldspar KAlSi3O8 3.55 

Barite BaSO4 3.20 
Enargite Cu3AsS4 2.15 

FeO Fe2O3 * Fe3O4 0.31 
Plumbogummite PbAl3(PO4)(OH)2 0.25 

Rutile TiO2 0.11 
Galena PbS 0.03 

Sphalerite ZnS 0.03 
Sphalerite(Fe) (Zn,Fe)S 0.02 

Zircon ZrSiO4 0.01 
Cuboargyrite AgSbS2 < 0.01 

AuAgFe Au0.7Ag0.2Fe0.1 < 0.01 
 
From MLA data, gold and silver containing particles were selected and observed for size, 
liberation, and mineral association.  Results are shown in figures 6 and 7.  According to the 
data, the gold containing particles appear to be approximately 5 microns in size with quartz 
and potassium feldspar encapsulation. For silver containing cuboargyrite, the particle appears 
to be 5 microns in size with pyrite and alunite encapsulation. 
 
Figure 6. Selected AuAgFe Particle for -100/+200 Size Fraction. 
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Figure 7. Selected Cuboargyrite Particle for -100/+200 Size Fraction. 
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IM 8258 -200/+325 
 
Mineral Liberation Analysis (MLA) results are shown in figure 8 and table 4.  According to 
the data, the sample contains 52.89% silicates with quartz as the major phase. Sulfides 
measured 36.50% with the major phase of pyrite at 34.20% and minor sulfide phases include 
enargite, sphalerite and galena. Sulfates measured, as barite and alunite, at 8.63%. Oxides 
measured 0.57%, as iron oxide and rutile.  Lastly, phosphates measured at 1.38%, as 
plumbogummite.  
  
Figure 8.  Overall MLA Results of IM 8258 -200/+325. 
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Table 4. Overall MLA Results of IM 8258 -200/+325. 
Mineral Chemistry Percentage 
Quartz SiO2 45.67 
Pyrite FeS2 34.20 

K_Feldspar KAlSi3O8 7.07 
Alunite KAl3(SO4)2(OH)2 5.33 
Barite BaSO4 3.30 

Enargite Cu3AsS4 2.20 
Plumbogummite PbAl3(PO4)(OH)2 1.38 

FeO Fe2O3 * Fe3O4 0.39 
Rutile TiO2 0.18 
Zircon ZrSiO4 0.15 
Galena PbS 0.03 

Sphalerite(Fe) (Zn,Fe)S 0.03 
Sphalerite ZnS 0.03 
AuAgFe Au0.7Ag0.2Fe0.1 0.01 

Cuboargyrite AgSbS2 0.01 
 
From MLA data, gold and copper containing particles were selected and observed for size, 
liberation, and mineral association.  Results are shown in figures 9 and 10.  According to the 
data, the gold containing particles appear to be approximately 10 microns with pyrite, quartz 
and potassium feldspar association. For cubargyrite, the particles appear to be approximately 
30 microns in size with minor pyrite association.  
 
Figure 9. Selected AuAgFe Particles for -200/+325 Size Fraction. 
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Figure 10. Selected Enargite Particles for -200/+325 Size Fraction. 
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IM 8258 -325/+400 
 
Mineral Liberation Analysis (MLA) results are shown in figure 11 and table 5.  According to 
the data, the sample contains 50.84% silicates with quartz as the major phase. Sulfides 
measured 29.95% with the major phase of pyrite at 28.23% and minor sulfide phases include 
enargite, sphalerite and galena. Sulfates measured, as barite and alunite, at 17.92%. Oxides 
measured 0.19%, as iron oxide and rutile.  Lastly, phosphates measured at 1.07%, as 
plumbogummite.  
 
Figure 11.  Overall MLA Results of IM 8258 -325/+400. 
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Table 5. Overall MLA Results of IM 8258 -325/+400. 
Mineral Chemistry Percentage 
Quartz SiO2 46.94 
Pyrite FeS2 28.23 

Alunite KAl3(SO4)2(OH)2 15.38 
K_Feldspar KAlSi3O8 3.66 

Barite BaSO4 2.54 
Enargite Cu3AsS4 1.50 

Plumbogummite PbAl3(PO4)(OH)2 1.07 
Zircon ZrSiO4 0.24 
Rutile TiO2 0.11 
FeO Fe2O3 * Fe3O4 0.08 

Sphalerite ZnS 0.07 
Galena PbS 0.06 

Sphalerite(Fe) (Zn,Fe)S 0.05 
Cuboargyrite AgSbS2 0.04 

AuAgFe Au0.7Ag0.2Fe0.1 0.03 
 
From MLA data, gold and silver containing particles were selected and observed for size, 
liberation and mineral association.  Results are shown in figures 12, 13, and 14.  According to 
the data, gold containing particles appear to approximately 10 microns in size with pyrite 
association. For silver containing cuboargyrite, the particles appear to be 20 microns in size 
with pyrite and alunite association. For enargite, the particles appear to be liberated with 
minor quartz association. 
 
Figure 12. Selected AuAgFe Particles for -325/+400 Size Fraction. 
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Figure 13. Selected Cuboargyrite Particles for -325/+400 Size Fraction. 

 
 
Figure 14. Selected Enargite Particles for -325/+400 Size Fraction. 
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IM 8258 -400 
 
Mineral Liberation Analysis (MLA) results are shown in figure 15 and table 6.  According to 
the data, the sample contains 62.22% silicates with quartz as the major phase. Sulfides 
measured 14.06% with the major phase of pyrite at 12.98% and minor sulfide phases include 
enargite, sphalerite and galena. Sulfates measured, as barite and alunite, at 21.21%. Oxides 
measured 0.27%, as iron oxide and rutile.  Lastly, phosphates measured at 2.24%, as 
plumbogummite.  
 
Figure 15.  Overall MLA Results of IM 8258 -400. 
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Table 6. Overall MLA Results of IM 8258 -400 Size Fraction. 
Mineral Chemistry Percentage 
Quartz SiO2 57.22 
Alunite KAl3(SO4)2(OH)2 19.48 
Pyrite FeS2 12.98 

K_Feldspar KAlSi3O8 4.86 
Plumbogummite PbAl3(PO4)(OH)2 2.24 

Barite BaSO4 1.73 
Enargite Cu3AsS4 0.96 

FeO Fe2O3 * Fe3O4 0.20 
Zircon ZrSiO4 0.14 
Rutile TiO2 0.07 

Sphalerite ZnS 0.05 
Galena PbS 0.03 

Cuboargyrite AgSbS2 0.02 
Sphalerite(Fe) (Zn,Fe)S 0.02 

AuAgFe Au0.7Ag0.2Fe0.1 0.01 
 
From MLA data, gold and silver containing particles were selected and observed for size, 
liberation and mineral association.  Results are shown in figures16 and 17.  According to the 
data, gold containing particles appear to approximately 5 microns in size with pyrite and 
quartz association. For silver containing cuboargyrite, the particle appears to be 5 microns in 
size with pyrite and alunite encapsulation. 
 
Figure 16. Selected AuAgFe Particles for -400 Size Fraction. 
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Figure 17. Selected Cuboargyrite Particles for -400 Size Fraction. 

 
 



Client: Minera Yanacocha S.R.L.
Project: NPL - NIB

DH575701 DH575702 DH575703 DH575704 DH575705 DH575706
8253 8254 8255 8256 8257 8258

Au g/t 0.63 0.47 2.03 1.24 1.21 1.46
Au CN g/t 0.52 0.27 1.79 1.16 0.85 0.37
Ag g/t 15.6 13.2 21.3 10.8 22.2 31.2
Cu % 0.021 0.020 0.029 0.022 0.019 0.867
Cu Ox % < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.010
Cu CN % 0.008 0.008 0.008 0.008 0.010 0.750
Pb % 0.82 0.86 1.39 0.70 0.22 0.06
Zn % 0.87 1.26 1.07 0.93 0.04 0.08
Fe % 3.22 3.81 3.53 2.48 2.26 12.90
Stotal % 3.43 4.2 3.8 2.78 3.1 16.5
S sulfuro % 3.02 3.7 3.3 2.13 2.5 15.0
C total % 0.02 0.00 0.03 0.01 0.04 0.04
C organico % 0.01 < 0.01 0.02 0.01 0.03 0.03
Te ppm 6 5 6 <5 7 15

Al % 0.38 0.48 0.35 0.37 0.14 0.20
Ca % 0.05 0.05 0.05 0.04 0.06 0.04
K % 0.37 0.50 0.37 0.36 0.05 0.05
Mg % 0.01 0.02 0.01 0.01 0.01 0.00
Mn % 0.01 0.01 0.01 0.01 0.01 0.00
Na % 0.03 0.02 0.01 0.01 0.02 0.02
Ti % 0.00 0.00 0.00 0.00 0.01 0.00
As ppm 609 540 566 190 494 3457
Ba ppm 41 35 39 131 1424 249
Be ppm <1 <1 <1 <1 <1 1
Bi ppm 23 13 14 13 37 <5
Cd ppm 26 37 35 28 <2 9
Co ppm 4 1 2 3 40 63
Cr ppm 15 23 21 21 83 42
Mo ppm <5 <5 <5 <5 <5 <5
Ni ppm 8 14 16 7 30 49
P ppm 298 175 154 305 93 9
Sb ppm 22 5 9 <5 110 107
Sc ppm <1 <1 <1 <1 <1 <1
Sn ppm <5 <5 <5 <5 7 8
Sr ppm 16 2 7 10 130 59
V ppm <1 <1 <1 <1 5 1
W ppm 7 2 1 <1 1 4
Y ppm 2 <1 <1 2 <1 <1
Zr ppm <1 <1 <1 <1 <1 <1

Sample
CHP

ICP Multielements

Head Assays

Metallurgical Investigation No. 8253-58



 TEST 8253-1

Client: Minera Yanacocha SRL Date: Abr. 26/11
Sample: DH575701 Operator: A. Huangal

Cod. CHP. : 8253

Gravity Concentration
Grind: 80% -65M

Product Weight Assays Recovery  %
Au Ag

% g/t g/t Au Ag

Conc. Grav 1.0 32.90 288.30 46.3 14.7

Tail 99.0 0.40 17.70 53.7 85.3

Calc. Head 100.0 0.74 20.53 100.0 100.0

Head Assay 0.63 15.60

Gravity Concentrator FALCON SB 40 
Water: 2.5 L/min.
Frecuency: 60 Hz

Grind
Ore 1000 x 4 g
Water 500 x 4 cc
Time 6.8 minutes



 TEST 8254-1

Client: Minera Yanacocha SRL Date: Abr. 26/11
Sample: DH575702 Operator: A. Huangal

Cod. CHP. : 8254

Gravity Concentration
Grind: 80% -65M

Product Weight Assays Recovery  %
Au Ag

% g/t g/t Au Ag

Conc. Grav 1.0 54.60 171.10 68.5 11.5

Tail 99.0 0.26 13.80 31.5 88.5

Calc. Head 100.0 0.83 15.44 100.0 100.0

Head Assay 0.47 13.20

Gravity Concentrator FALCON SB 40 
Water: 2.5 L/min.
Frecuency: 60 Hz

Grind
Ore 1000 x 4 g
Water 500 x 4 cc
Time 8.3 minutes



 TEST 8255-1

Client: Minera Yanacocha SRL Date: Abr. 26/11
Sample: DH575703 Operator: A. Huangal

Cod. CHP. : 8255

Gravity Concentration
Grind: 80% -65M

Product Weight Assays Recovery  %
Au Ag

% g/t g/t Au Ag

Conc. Grav 1.1 96.9 296.60 37.3 9.9

Tail 98.9 1.73 28.80 62.7 90.1

Calc. Head 100.0 2.73 31.61 100.0 100.0

Head Assay 2.03 21.30

Gravity Concentrator FALCON SB 40 
Water: 2.5 L/min.
Frecuency: 60 Hz

Grind
Ore 1000 x 4 g
Water 500 x 4 cc
Time 6.7 minutes



 TEST 8256-1

Client: Minera Yanacocha SRL Date: Abr. 26/11
Sample: DH575704 Operator: A. Huangal

Cod. CHP. : 8256

Gravity Concentration
Grind: 80% -65M

Product Weight Assays Recovery  %
Au Ag

% g/t g/t Au Ag

Conc. Grav 1.0 113.0 397.52 86.7 32.5

Tail 99.0 0.18 8.70 13.3 67.5

Calc. Head 100.0 1.36 12.76 100.0 100.0

Head Assay 1.24 10.80

Gravity Concentrator FALCON SB 40 
Water: 2.5 L/min.
Frecuency: 60 Hz

Grind
Ore 1000 x 4 g
Water 500 x 4 cc
Time 7.2 minutes



 TEST 8257-1

Client: Minera Yanacocha SRL Date: Abr. 26/11
Sample: DH575705 Operator: A. Huangal

Cod. CHP. : 8257

Gravity Concentration
Grind: 80% -65M

Product Weight Assays Recovery  %
Au Ag

% g/t g/t Au Ag

Conc. Grav 1.0 3.50 60.60 3.1 2.5

Tail 99.0 1.10 24.3 96.9 97.5

Calc. Head 100.0 1.13 24.66 100.0 100.0

Head Assay 1.21 22.20

Gravity Concentrator FALCON SB 40 
Water: 2.5 L/min.
Frecuency: 60 Hz

Grind
Ore 1000 x 4 g
Water 500 x 4 cc
Time 10.6 minutes



 TEST 8258-1

Client: Minera Yanacocha SRL Date: Abr. 26/11
Sample: DH575706 Operator: A. Huangal

Cod. CHP. : 8253

Gravity Concentration
Grind: 80% -65M

Product Weight Assays Recovery  %
Au Ag

% g/t g/t Au Ag

Conc. Grav 1.1 3.28 100.16 2.6 3.7

Tail 98.9 1.36 28.20 97.4 96.3

Calc. Head 100.0 1.38 28.97 100.0 100.0

Head Assay 1.46 31.20

Gravity Concentrator FALCON SB 40 
Water: 2.5 L/min.
Frecuency: 60 Hz

Grind
Ore 1000 x 4 g
Water 500 x 4 cc
Time 10.5 minutes



Client: Minera Yanacocha S.R.L. Date: May. 02 / 11
Sample: DH575701 Hour: 09:00. a.m.

Operator: J. Ayquipa

The results are:

* Head: g/t Residue: g/t  Recovery: % Reagents: Kg/t   
Ag Au Ag Au Ag Au NaCN CaO

19.2 0.63 14.0 0.12 27.1 80.2 1.1 0.9

Note: Calculated Head: Rich solution + residue
The recovery is calculated based on calculated head

Time pH Reagents: Kg/t
Hours Ag Au Cu Ag Au NaCN CaO

0 6.0-11.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 10.5 2.09 0.26 31.8 18.0 68.3 0.5 0.5
8 10.8 2.51 0.28 32.3 21.6 74.0 0.6 0.7
24 10.5 2.95 0.30 33.3 25.4 79.7 0.9 0.7
48 10.4 3.15 0.31 36.4 27.1 80.2 1.1 0.9

Cyanidation
Weight 942 g
Water 1558 cc
% Sólids 38 %
NaCN 0.10 %
pH 10.4-11
Time 48 hours

Cyanidation process

Assays: mg/l  Recovery:  %

Granulometry: 80% -200M   1000 ppm

TEST 8253 - 3

Head Cyanidation



Client: Minera Yanacocha S.R.L. Date: May. 02 / 11
Sample: DH575702 Hour: 09:00. a.m.

Operator: J. Ayquipa

The results are:

* Head: g/t Residue: g/t  Recovery: % Reagents: Kg/t   
Ag Au Ag Au Ag Au NaCN CaO

14.5 0.51 12.0 0.16 17.1 67.8 0.8 0.6

Note: Calculated Head: Rich solution + residue
The recovery is calculated based on calculated head

Time pH Reagents: Kg/t
Hours Ag Au Cu Ag Au NaCN CaO

0 6.0-11.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 11.3 1.15 0.16 20.1 11.7 46.3 0.3 0.6
8 11.1 1.31 0.24 20.3 13.3 69.7 0.5 0.6
24 10.9 1.56 0.27 20.5 15.8 78.8 0.6 0.6
48 10.6 1.68 0.23 22.5 17.1 67.8 0.8 0.6

Cyanidation
Weight 1011 g
Water 1489 cc
% Sólids 40 %
NaCN 0.10 %
pH 10.2-11.5
Time 48 hours

Granulometry: 80% -200M   1000 ppm

TEST 8254 - 3

Head Cyanidation

Cyanidation process

Assays: mg/l  Recovery:  %



Client: Minera Yanacocha S.R.L. Date: May. 02 / 11
Sample: DH575703 Hour: 09:00. a.m.

Operator: J. Ayquipa

The results are:

* Head: g/t Residue: g/t  Recovery: % Reagents: Kg/t   
Ag Au Ag Au Ag Au NaCN CaO

23.6 3.13 18.5 0.22 21.6 93.1 1.2 0.9

Note: Calculated Head: Rich solution + residue
The recovery is calculated based on calculated head

Time pH Reagents: Kg/t
Hours Ag Au Cu Ag Au NaCN CaO

0 5.9-11.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 11.0 2.44 1.33 20.4 16.2 66.5 0.5 0.6
8 10.8 2.71 1.66 20.9 17.9 83.0 0.6 0.6
24 10.5 3.02 1.77 21.7 20.0 88.5 0.9 0.7
48 10.4 3.26 1.86 23.8 21.6 93.1 1.2 0.9

Cyanidation
Weight 991 g
Water 1551 cc
% Sólids 39 %
NaCN 0.10 %
pH 10.4-11.2
Time 48 hours

Granulometry: 80% -200M   1000 ppm

TEST 8255 - 3

Head Cyanidation

 Recovery:  %

Cyanidation process

Assays: mg/l



Client: Minera Yanacocha S.R.L. Date: May. 02 / 11
Sample: DH575704 Hour: 09:00. a.m.

Operator: J. Ayquipa

The results are:

* Head: g/t Residue: g/t  Recovery: % Reagents: Kg/t   
Ag Au Ag Au Ag Au NaCN CaO

13.1 1.24 10.5 0.09 19.7 92.8 0.9 0.7

Note: Calculated Head: Rich solution + residue
The recovery is calculated based on calculated head

Time pH Reagents: Kg/t
Hours Ag Au Cu Ag Au NaCN CaO

0 6-11.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 10.8 1.29 0.51 26.9 16.0 66.4 0.5 0.6
8 11.0 1.45 0.72 27.1 18.0 94.2 0.6 0.6
24 11.1 1.59 0.75 28.3 19.7 97.4 0.7 0.7
48 10.8 1.59 0.71 29.1 19.7 92.8 0.9 0.7

Cyanidation
Weight 972 g
Water 1575 cc
% Sólids 38 %
NaCN 0.10 %
pH 10.8-11.1
Time 48 hours

Granulometry: 80% -200M   1000 ppm

TEST 8256 - 3

Head Cyanidation

Cyanidation process

Assays: mg/l  Recovery:  %



Client: Minera Yanacocha S.R.L. Date: May. 02 / 11
Sample: DH575705 Hour: 09:00. a.m.

Operator: J. Ayquipa

The results are:

* Head: g/t Residue: g/t  Recovery: % Reagents: Kg/t   
Ag Au Ag Au Ag Au NaCN CaO

21.8 0.99 9.5 0.28 56.4 71.4 1.0 0.9

Note: Calculated Head: Rich solution + residue
The recovery is calculated based on calculated head

Time pH Reagents: Kg/t
Hours Ag Au Cu Ag Au NaCN CaO

0 5.5-11.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 10.8 6.90 0.44 32.7 52.4 73.3 0.4 0.6
8 10.8 7.17 0.44 32.1 54.5 73.8 0.5 0.6
24 10.6 7.33 0.46 33.5 55.6 75.9 0.8 0.7
48 10.4 7.42 0.43 33.9 56.4 71.4 1.0 0.9

Cyanidation
Weight 973 g
Water 1609 cc
% Sólids 38 %
NaCN 0.10 %
pH 10.4-11.4
Time 48 hours

Granulometry: 80% -200M   1000 ppm

TEST 8257 - 3

Head Cyanidation

 Recovery:  %

Cyanidation process

Assays: mg/l



Client: Minera Yanacocha S.R.L. Date: May. 02 / 11
Sample: DH575706 Hour: 09:00. a.m.

Operator: J. Ayquipa

The results are:

* Head: g/t Residue: g/t  Recovery: % Reagents: Kg/t
Ag Au Ag Au Ag Au NaCN CaO

30.5 1.31 25.5 1.15 16.4 12.1 3.2 0.8

Note: Calculated Head: Rich solution + residue
The recovery is calculated based on calculated head

Time pH Reagents: Kg/t
Hours Ag Au Cu Ag Au NaCN CaO

0 4.5-11.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 10.7 0.73 0.08 221.0 3.7 9.5 1.0 0.6
8 11.1 0.96 0.11 288.0 4.9 13.1 1.3 0.6
24 10.5 2.26 0.15 449.0 11.5 17.9 2.6 0.6
48 10.8 3.23 0.10 654.0 16.4 12.1 3.2 0.8

Cyanidation
Weight 973 g
Water 1507 cc
% Sólids 39 %
NaCN 0.10 %
pH 10.5-11.3
Time 48 hours

Granulometry: 80% -200M   1000 ppm

TEST 8258 - 3

Head Cyanidation

Cyanidation process

Assays: mg/l  Recovery:  %



Granulometry: 80% -200M   1000 ppm
Recovery Au vs Time

TEST 8253 / 8254 / 8255 / 8256 / 8257 / 8258 - 3

Head Cyanidation
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Granulometry: 80% -200M   1000 ppm
Recovery Ag vs Time

PRUEBA 8253 / 8254 / 8255 / 8256 / 8257 / 8258 - 3

Head Cyanidation
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Client: Minera Yanacocha S.R.L. Date: May. 02 / 11
Sample: DH575701 Hour: 09:00. a.m.

Operator: J. Ayquipa

The results are:

* Head: g/t Residue: g/t  Recovery: % Reagents: Kg/t   
Ag Au Ag Au Ag Au NaCN CaO

19.4 0.70 15.0 0.15 22.8 78.5 0.7 0.8

Note: Calculated Head: Rich solution + residue
The recovery is calculated based on calculated head

Time pH Reagents: Kg/t
Hours Ag Au Cu Ag Au NaCN CaO

0 5.9-10.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 10.4 1.80 0.26 32.5 14.0 55.7 0.4 0.5
8 10.9 2.12 0.34 32.4 16.5 73.2 0.5 0.7
24 10.8 2.60 0.38 31.9 20.1 82.2 0.6 0.7
48 10.6 2.94 0.37 34.2 22.8 78.5 0.7 0.8

Cyanidation
Weight 997 g
Water 1503 cc
% Sólids 40 %
NaCN 0.10 %
pH 10.4-10.9
Time 48 hours

Head Cyanidation

TEST 8253 - 4

Granulometry: 80% -200M   500 ppm

Cyanidation process

Assays: mg/l  Recovery:  %



Client: Minera Yanacocha S.R.L. Date: May. 02 / 11
Sample: DH575702 Hour: 09:00. a.m.

Operator: J. Ayquipa

The results are:

* Head: g/t Residue: g/t  Recovery: % Reagents: Kg/t   
Ag Au Ag Au Ag Au NaCN CaO

15.3 0.40 13.0 0.18 15.1 54.2 0.9 0.8

Note: Calculated Head: Rich solution + residue
The recovery is calculated based on calculated head

Time pH Reagents: Kg/t
Hours Ag Au Cu Ag Au NaCN CaO

0 6.0-11.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 10.7 0.99 0.14 21.0 9.7 53.0 0.3 0.5
8 10.8 1.12 0.17 21.3 11.0 64.7 0.5 0.6
24 10.4 1.35 0.17 21.5 13.3 65.1 0.7 0.6
48 10.2 1.53 0.14 22.5 15.1 54.2 0.9 0.8

Cyanidation
Weight 997 g
Water 1503 cc
% Sólids 40 %
NaCN 0.10 %
pH 10.2-11.1
Time 48 hours

Head Cyanidation

TEST 8254 - 4

Granulometry: 80% -200M   500 ppm

Cyanidation process

Assays: mg/l  Recovery:  %



Client: Minera Yanacocha S.R.L. Date: May. 02 / 11
Sample: DH575703 Hour: 09:00. a.m.

Operator: J. Ayquipa

The results are:

* Head: g/t Residue: g/t  Recovery: % Reagents: Kg/t   
Ag Au Ag Au Ag Au NaCN CaO

22.9 3.02 18.0 0.21 21.3 92.9 0.7 0.8

Note: Calculated Head: Rich solution + residue
The recovery is calculated based on calculated head

Time pH Reagents: Kg/t
Hours Ag Au Cu Ag Au NaCN CaO

0 5.9-11.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 10.4 2.27 1.37 25.1 16.0 73.2 0.4 0.6
8 10.7 2.55 1.56 25.1 18.0 83.2 0.5 0.6
24 10.8 2.83 1.77 32.6 20.0 94.5 0.6 0.7
48 10.8 3.02 1.74 27.4 21.3 92.9 0.7 0.8

Cyanidation
Weight 973 g
Water 1569 cc
% Sólids 38 %
NaCN 0.10 %
pH 10.4-11.1
Time 48 hours

Head Cyanidation

TEST 8255 - 4

Granulometry: 80% -200M   500 ppm

 Recovery:  %

Cyanidation process

Assays: mg/l



Client: Minera Yanacocha S.R.L. Date: May. 02 / 11
Sample: DH575704 Hour: 09:00. a.m.

Operator: J. Ayquipa

The results are:

* Head: g/t Residue: g/t  Recovery: % Reagents: Kg/t   
Ag Au Ag Au Ag Au NaCN CaO

14.5 1.34 12.0 0.10 17.4 92.7 1.0 0.9

Note: Calculated Head: Rich solution + residue
The recovery is calculated based on calculated head

Time pH Reagents: Kg/t
Hours Ag Au Cu Ag Au NaCN CaO

0 6-11.05 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 10.8 1.16 0.37 25.7 12.9 44.5 0.4 0.6
8 10.8 1.33 0.59 25.2 14.8 71.2 0.5 0.6
24 10.5 1.53 0.80 26.3 17.0 95.7 0.8 0.7
48 10.2 1.56 0.77 26.7 17.4 92.7 1.0 0.9

Cyanidation
Weight 989 g
Water 1598 cc
% Sólids 38 %
NaCN 0.10 %
pH 10.2-11.1
Time 48 hours

TEST 8256 - 4

Head Cyanidation
Granulometry: 80% -200M   500 ppm

Cyanidation process

Assays: mg/l  Recovery:  %



Client: Minera Yanacocha S.R.L. Date: May. 02 / 11
Sample: DH575705 Hour: 09:00. a.m.

Operator: J. Ayquipa

The results are:

* Head: g/t Residue: g/t  Recovery: % Reagents: Kg/t   
Ag Au Ag Au Ag Au NaCN CaO

23.1 1.00 11.5 0.30 50.1 69.5 0.7 0.9

Note: Calculated Head: Rich solution + residue
The recovery is calculated based on calculated head

Time pH Reagents: Kg/t
Hours Ag Au Cu Ag Au NaCN CaO

0 5.4-11.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 10.6 6.31 0.40 39.3 44.5 65.0 0.3 0.5
8 10.8 6.73 0.41 40.1 47.4 67.1 0.4 0.6
24 10.3 7.07 0.43 41.2 49.8 70.7 0.7 0.6
48 10.9 7.11 0.43 40.9 50.1 69.5 0.7 0.9

Cyanidation
Weight 1006 g
Water 1634 cc
% Sólids 38 %
NaCN 0.10 %
pH 10.3-11.2
Time 48 hours

Head Cyanidation

TEST 8257 - 4

Granulometry: 80% -200M   500 ppm

Cyanidation process

Assays: mg/l  Recovery:  %



Client: Minera Yanacocha S.R.L. Date: May. 02 / 11
Sample: DH575706 Hour: 09:00. a.m.

Operator: J. Ayquipa

The results are:

* Head: g/t Residue: g/t  Recovery: % Reagents: Kg/t
Ag Au Ag Au Ag Au NaCN CaO

31.9 1.36 28.5 1.22 10.6 10.4 1.6 1.0

Note: Calculated Head: Rich solution + residue
The recovery is calculated based on calculated head

Time pH Reagents: Kg/t
Hours Ag Au Cu Ag Au NaCN CaO

0 4.5-11.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 10.0 0.27 0.11 115.9 1.3 12.4 0.6 0.5
8 11.3 0.47 0.11 171.7 2.3 12.4 0.9 0.7
24 10.1 1.54 0.11 281.0 7.4 12.5 1.0 0.7
48 10.8 2.22 0.09 310.0 10.6 10.4 1.6 1.0

Cyanidation
Weight 978 g
Water 1492 cc
% Sólids 40 %
NaCN 0.10 %
pH 10-11.1
Time 48 hours

Head Cyanidation

TEST 8258 - 4

Cyanidation process

Granulometry: 80% -200M   500 ppm

Assays: mg/l  Recovery:  %



TEST 8253 / 8254 / 8255 / 8256 / 8257 / 8258 - 4

Head Cyanidation
Granulometry: 80% -200M   500 ppm

Extracción Au vs Tiempo
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Head Cyanidation

TEST 8253 / 8254 / 8255 / 8256 / 8257 / 8258 - 4

Granulometry: 80% -200M   500 ppm
Extracción Ag vs Tiempo
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Client: Minera Yanacocha S.R.L.
Project: NPL - NIB

3 4 3 4 3 4 3 4 3 4 3 4

Ag ppm 1 2 1 <1 1 2 1 1 2 3 3 2
Al ppm <1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
As ppm <1 <1 <1 <1 <1 <1 <1 <1 3 4 64 6
Au ppm <1 <1 <1 <1 1 1 <1 <1 <1 <1 <1 <1
Ba ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bi ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1
Ca ppm <1 5 <1 4 <1 7 <1 3 <1 10 <1 <1
Cd ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Co ppm 1 1 1 1 1 1 1 1 2 2 1 1
Cr ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Cu ppm 30 34 20 22 20 27 28 26 28 43 690 324
Fe ppm 3 <1 3 1 2 1 2 <1 2 1 9 8
K ppm 12 12 13 10 10 10 17 16 6 5 19 18
Mg ppm 3 3 3 3 3 3 3 3 4 4 8 7
Mn ppm 2 1 1 1 1 1 1 1 1 1 1 1
Mo ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Na ppm 661 401 631 411 685 414 623 412 649 403 5520 4648
Ni ppm 1 1 1 1 1 1 1 1 1 1 1 1
P ppm 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Pb ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
S ppm 155 150 143 142 206 199 149 152 230 197 687 454
Sb ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 3 2
Se ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Si ppm 10 10 12 12 11 11 12 11 24 29 33 33
Sn ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Sr ppm <1 <1 <1 <1 <1 1 <1 <1 1 1 1 1
Te ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Ti ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Tl ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
V ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
W ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1
Zn ppm 41 38 53 50 48 43 59 63 5 3 31 <1
Zr ppm <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

8255 8256 8257 8258CHP
TEST

Sample DH575701 DH575702
8253 8254

DH575704 DH575705 DH575706

Metallurgical Investigation No. 8253-58

ICP Multielements - Cyanidation 

DH575703



Client: Minera Yanacocha S.R.L. Date: May 02/11
Sample: DH575701 Operator: R. Cruz

Cod. CHP : 8253

Test No. 2: Bulk flotation of head
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 13 14 18.0

Rougher 1 20 31 1 5 4.2
Rougher 2 100 6 7 20 12 4 3 4.7

1st Clean 20 18 1 5 5.5

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe

% g/t g/t % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 10.90 6.2 114.0 0.16 5.8 7.4 25.4 92.5 91.5 73.8 85.0 95.3 81.3
2 Middle 1 23.94 0.1 2.0 0.01 0.2 0.0 0.8 2.7 3.5 7.4 5.3 0.9 5.6

Conc.Rougher 34.83 2.0 37.0 0.06 1.9 8.5 8.5 95.2 95.1 81.2 90.3 96.1 86.9

3 Tail 65.17 0.1 1.0 0.01 0.1 0.1 0.7 4.8 4.9 18.8 9.7 3.9 13.1

Head Calc. 100.00 0.73 13.6 0.02 0.7 0.8 3.4 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 0.63 15.6 0.02 0.8 0.9 3.2



Client: Minera Yanacocha S.R.L. Date: May 12/11
Sample: DH575701 Operator: R. Cruz

Cod. CHP : 8253

Test No. 5: Bulk flotation of head
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CaO CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 350 13 14 18.0

Rougher 1 20 19 1 5 7.0
Rougher 2 100 6 7 20 6 4 3 6.8

1st Clean 20 3 1 5 7.1

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe

% g/t g/t % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 10.39 6.27 131.0 0.17 6.1 8.0 26.0 90.4 88.6 69.5 85.3 96.9 78.0
2 Middle 1 28.16 0.13 4.0 0.01 0.2 0.1 1.4 5.2 7.3 11.1 7.3 1.6 11.2

Conc.Rougher 38.54 1.79 38.2 0.05 1.8 8.0 8.0 95.6 95.9 80.6 92.6 98.6 89.2

3 Tail 61.46 0.05 1.0 0.01 0.1 0.02 0.6 4.4 4.1 19.4 7.4 1.4 10.8

Head Calc. 100.00 0.72 15.36 0.03 0.7 0.9 3.5 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 0.63 15.60 0.02 0.8 0.9 3.2



Client: Minera Yanacocha S.R.L. Date: May 25/11
Sample: DH575701 Operator: R. Cruz

Cod. CHP : 8253

Test No.6 Head flotation + cleaners
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CaO CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 350 13 14 18.0

Rougher 1 20 19 1 5 7.0
Rougher 2 100 6 7 20 6 4 3 6.9

1st Clean 20 3 5 7.2
1st Clean Scv 20 3 4 7.8
2nd Clean 20 6 1 5 7.9
3rd Clean 10 4 7.9

Metallurgical Balance

Product Weight Recovery %
Au Ag Cu Pb Zn Fe S Ins

% g/t g/t % % % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 8.07 8.20 142.5 0.19 7.2 9.3 30.9 39.2 10.9 91.5 81.9 65.4 78.5 96.9 75.2
2 Middle 3 0.65 0.68 33.9 0.07 1.2 0.7 6.9 0.6 1.6 2.0 1.1 0.5 1.3
3 Middle 2 1.95 0.37 16.5 0.03 0.6 0.2 4.1 1.0 2.3 2.5 1.6 0.5 2.4
4 Conc Cl Scv 1.28 0.42 18.0 0.04 0.5 0.2 4.3 0.7 1.6 2.3 0.9 0.4 1.7
5 Tail Cl Scv 17.82 0.09 3.6 0.01 0.2 0.0 1.0 2.3 4.6 4.5 5.4 0.5 5.5

Conc.Rougher 29.76 2.33 43.4 0.06 2.2 2.6 9.6 96.1 92.0 76.7 87.5 98.8 86.1

6 Conc Rgh 2 9.32 0.11 4.2 0.01 0.2 0.0 1.3 1.4 2.8 5.1 3.0 0.4 3.7

7 Tail 60.91 0.03 1.2 0.01 0.1 0.0 0.6 2.5 5.2 18.1 9.5 0.8 10.1

Head Calc. 100.00 0.72 14.0 0.02 0.7 0.8 3.3 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 0.63 15.6 0.02 0.8 0.9 3.2

Assays



Client: Minera Yanacocha S.R.L. Date: May 02/11
Sample: DH575702 Operator: R. Cruz

Cod. CHP : 8254

Test No. 2: Bulk flotation of head
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 13 14 19.5

Rougher 1 20 31 1 5 4.8
Rougher 2 100 6 7 20 19 4 3 4.8

1st Clean 20 19 1 5 5.8

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe

% g/t g/t % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 11.99 4.7 82.0 0.14 5.39 9.25 27.9 93.8 91.6 73.6 87.9 98.9 84.9
2 Middle 1 19.22 0.1 1.0 0.01 0.14 0.03 0.89 1.8 1.8 4.2 3.7 0.5 4.3

Conc.Rougher 31.21 1.9 32.1 0.06 2.16 11.26 11.26 95.6 93.4 77.7 91.6 99.4 89.3

3 Tail 68.79 0.04 1.0 0.01 0.1 0.0 0.615 4.4 6.6 22.3 8.4 0.6 10.7

Head Calc. 100.00 0.61 10.73 0.02 0.73 1.12 3.94 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 0.47 13.20 0.02 0.86 1.26 3.81



Client: Minera Yanacocha S.R.L. Date: May 12/11
Sample: DH575702 Operator: R. Cruz

Cod. CHP : 8254

Test No. 5: Bulk flotation of head
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CaO CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 280 13 14 19.5

Rougher 1 35 20 19 1 5 7.0
Rougher 2 100 6 7 20 6 4 3 7.0

1st Clean 20 6 1 5 7.2

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe

% g/t g/t % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 9.06 6.99 111.0 0.18 7.16 10.80 31.5 91.3 85.2 58.2 82.1 82.2 72.2
2 Middle 1 10.63 0.17 3.0 0.01 0.25 0.17 2.06 2.6 2.7 3.5 3.3 1.5 5.5

Conc.Rougher 19.69 3.3 52.7 0.09 3.42 15.60 15.60 93.9 87.9 61.8 85.4 83.7 77.7

3 Conc Rgh 2 5.73 0.03 12.0 0.05 0.3 3.0 4.78 0.2 5.8 10.8 1.8 14.4 6.9

4 Tail 74.59 0.05 1.0 0.01 0.1 0.0 0.815 5.8 6.3 27.4 12.8 1.9 15.4

Head Calc. 100.00 0.69 11.81 0.03 0.79 1.19 3.95 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 0.47 13.20 0.02 0.86 1.26 3.81



Client: Minera Yanacocha S.R.L. Date: May 25/11
Sample: DH575702 Operator: R. Cruz

Cod. CHP : 8254

Test No.6 Head flotation + cleaners
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CaO CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 280 13 14 19.5

Rougher 1 35 20 19 1 5 7.0

1st Clean 20 9 5 7.2
1st Clean Scv 20 6 4 7.8
2nd Clean 20 6 1 5 7.9
3rd Clean 10 4 7.9

Metallurgical Balance

Product Weight Recovery %
Au Ag Cu Pb Zn Fe S Insol.

% g/t g/t % % % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 8.06 6.80 119.0 0.19 7.6 13.3 32.5 43.8 2.6 90.0 88.3 69.1 80.5 90.3 69.5
2 Middle 3 0.27 0.60 29.1 0.07 1.4 2.2 9.3 0.3 0.7 0.8 0.5 0.5 0.7
3 Middle 2 1.48 0.43 21.3 0.04 1.0 1.7 7.3 1.0 2.9 2.8 2.0 2.2 2.9
4 Conc Cl Scv 0.88 0.42 17.7 0.04 0.8 1.2 8.0 0.6 1.4 1.7 0.9 0.9 1.9
5 Tail Cl Scv 15.35 0.07 1.8 0.01 0.2 0.1 1.4 1.7 2.5 5.0 3.9 1.2 5.7

Conc.Rougher 26.05 2.19 40.0 0.07 2.55 4.32 11.64 93.6 95.9 79.4 87.8 95.0 80.6

6 Tail Cl Scv 73.95 0.05 0.6 0.01 0.1 0.1 1.0 6.4 4.1 20.6 12.2 5.0 19.4

Head Calc. 100.00 0.61 10.87 0.02 0.76 1.18 3.77 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 0.47 13.20 0.02 0.86 1.26 3.81

Assays



Client: Minera Yanacocha S.R.L. Date: May 03/11
Sample: DH575703 Operator: R. Cruz

Cod. CHP : 8255

Test No. 2: Bulk flotation of head
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 13 14 18.0

Rougher 1 20 31 1 5 4.8
Rougher 2 100 6 7 20 19 4 3 4.4

1st Clean 20 37 1 5 5.1

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe

% g/t g/t % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 13.29 21.1 145.0 0.20 9.40 7.70 25.75 98.1 90.8 83.3 89.3 97.9 87.0
2 Middle 1 22.09 0.1 3.0 0.01 0.24 0.04 0.73 0.6 3.1 6.8 3.8 0.8 4.1

Conc.Rougher 35.38 8.0 56.3 0.08 3.68 2.92 10.12 98.8 93.9 90.1 93.1 98.8 91.0

3 Tail 64.62 0.05 2.0 0.01 0.2 0.0 0.5 1.2 6.1 9.9 6.9 1.2 9.0

Head Calc. 100.00 2.86 21.2 0.03 1.4 1.0 3.9 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 2.03 21.3 0.03 1.4 1.1 3.5



Client: Minera Yanacocha S.R.L. Date: May 12/11
Sample: DH575703 Operator: R. Cruz

Cod. CHP : 8255

Test No. 5: Bulk flotation of head
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CaO CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 280 13 14 18.0

Rougher 1 105 20 19 1 5 7.0
Rougher 2 100 6 7 20 6 4 3 7.0

1st Clean 20 6 1 5 7.5

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe

% g/t g/t % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 9.95 32.1 190.0 0.24 13.7 9.75 29.8 94.6 90.3 67.2 87.9 80.9 74.0
2 Middle 1 16.29 0.19 4.0 0.01 0.3 0.15 1.93 0.9 3.1 5.2 3.6 2.0 7.9

Conc.Rougher 26.24 12.3 74.5 0.10 5.4 12.5 12.50 95.6 93.4 72.4 91.5 83.0 81.9

3 Conc Rgh 2 6.47 0.43 11.0 0.05 0.3 3.1 4.905 0.8 3.4 8.8 1.1 16.5 7.9

4 Tail 67.29 0.18 1.0 0.01 0.2 0.0 0.605 3.6 3.2 18.7 7.4 0.6 10.2

Head Calc. 100.00 3.38 20.94 0.04 1.5 1.2 4.0 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 2.03 21.30 0.03 1.4 1.1 3.5



Client: Minera Yanacocha S.R.L. Date: May 25/11
Sample: DH575703 Operator: R. Cruz

Cod. CHP : 8255

Test No.6 Head flotation + cleaners
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CaO CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 280 13 14 18.0

Rougher 1 35 20 19 1 5 7.0

1st Clean 20 6 5 7.4
1st Clean Scv 20 6 4 7.8
2nd Clean 20 6 1 5 7.5
3rd Clean 10 4 7.6

Metallurgical Balance

Product Weight Recovery %
Au Ag Cu Pb Zn Fe S Insol.

% g/t g/t % % % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 8.70 37.20 207.0 0.25 13.8 9.6 32.2 40.7 3.3 96.3 89.0 68.7 84.1 83.5 73.6
2 Middle 3 0.35 0.98 45.0 0.07 2.2 2.1 7.5 0.1 0.8 0.7 0.5 0.7 0.7
3 Middle 2 1.44 0.77 33.6 0.05 1.6 1.2 5.8 0.3 2.4 2.1 1.7 1.7 2.2
4 Conc Cl Scv 1.30 0.68 23.7 0.05 1.0 1.6 8.1 0.3 1.5 2.2 1.0 2.0 2.8
5 Tail Cl Scv 17.02 0.12 2.4 0.01 0.3 0.0 1.0 0.6 2.0 6.4 3.3 0.7 4.3

Conc.Rougher 28.81 11.38 67.2 0.09 4.48 3.08 11.01 97.6 95.8 80.1 90.5 88.6 83.5

6 Tail Cl Scv 71.19 0.11 1.2 0.01 0.2 0.2 0.9 2.4 4.2 19.9 9.5 11.4 16.5

Head Calc. 100.00 3.36 20.2 0.03 1.4 1.0 3.8 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 2.03 21.3 0.03 1.4 1.1 3.5

Assays



Client: Minera Yanacocha S.R.L. Date: May 03/11
Sample: DH575704 Operator: R. Cruz

Cod. CHP : 8256

Test No. 2: Bulk flotation of head
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 13 14 18.2

Rougher 1 20 37 1 5 4.8
Rougher 2 100 6 7 20 12 4 3 4.7

1st Clean 20 31 1 5 5.8

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe

% g/t g/t % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 8.89 12.6 125.0 0.22 6.95 10.00 24.90 97.1 91.2 81.4 86.9 97.5 79.8
2 Middle 1 15.89 0.1 2.0 0.01 0.16 0.05 1.14 0.7 2.6 3.2 3.6 0.9 6.5

Conc.Rougher 24.78 4.6 46.1 0.08 2.59 3.62 9.66 97.9 93.8 84.6 90.5 98.4 86.3

3 Tail 75.22 0.03 1.0 0.01 0.1 0.0 0.5 2.1 6.2 15.4 9.5 1.6 13.7

Head Calc. 100.00 1.15 12.2 0.02 0.7 0.9 2.8 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 1.24 10.8 0.02 0.7 0.9 2.5



Client: Minera Yanacocha S.R.L. Date: May 12/11
Sample: DH575704 Operator: R. Cruz

Cod. CHP : 8256

Test No. 5: Bulk flotation of head
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CaO CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 350 13 14 18.0

Rougher 1 70 20 19 1 5 7.0
Rougher 2 100 6 7 20 6 4 3 6.8

1st Clean 20 3 1 5 7.4

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe

% g/t g/t % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 6.53 16.5 157.0 0.26 10.00 11.30 29.8 92.9 90.3 46.9 71.5 78.5 66.5
2 Middle 1 11.17 0.11 3.0 0.01 0.20 0.08 1.85 1.1 3.0 2.8 2.4 1.0 7.1

Conc.Rougher 17.70 6.1 59.8 0.10 3.81 12.16 12.16 94.0 93.2 49.7 74.0 79.4 73.5

3 Conc Rgh 2 5.71 0.57 0.1 0.24 3.0 3.1 4.905 2.8 0.0 37.4 18.4 18.9 9.6

4 Tail 76.60 0.05 1.0 0.01 0.1 0.0 0.645 3.3 6.7 12.8 7.6 1.6 16.9

Head Calc. 100.00 1.16 11.4 0.04 0.9 0.9 2.9 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 1.24 10.8 0.02 0.7 0.9 2.5



Client: Minera Yanacocha S.R.L. Date: May 25/11
Sample: DH575704 Operator: R. Cruz

Cod. CHP : 8256

Test No.6 Head flotation + cleaners
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CaO CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 350 13 14 18.2

Rougher 1 70 20 31 1 5 7.0

1st Clean 20 3 5 7.3
1st Clean Scv 20 3 4 7.9
2nd Clean 20 1 5 7.6
3rd Clean 10 4 7.6

Metallurgical Balance

Product Weight Recovery %
Au Ag Cu Pb Zn Fe S Insol.

% g/t g/t % % % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 6.22 18.00 159.5 0.29 9.9 12.6 29.7 39.0 6.4 96.2 85.5 78.3 83.0 85.2 71.2
2 Middle 3 0.31 3.15 27.9 0.06 1.3 1.2 7.4 0.8 0.7 0.7 0.5 0.4 0.9
3 Middle 2 1.81 0.42 15.3 0.03 0.7 0.7 5.4 0.6 2.4 2.7 1.8 1.4 3.8
4 Conc Cl Scv 1.17 0.38 12.9 0.04 0.6 1.0 4.9 0.4 1.3 2.1 0.9 1.2 2.2
5 Tail Cl Scv 13.92 0.04 1.8 0.01 0.2 0.1 1.0 0.5 2.2 3.0 3.5 0.9 5.3

Conc.Rougher 23.43 4.89 45.6 0.09 2.84 3.50 9.23 98.6 92.1 86.8 89.7 89.2 83.3

6 Tail Cl Scv 76.57 0.02 1.2 0.00 0.1 0.1 0.6 1.4 7.9 13.2 10.3 10.8 16.7

Head Calc. 100.00 1.16 11.6 0.02 0.7 0.9 2.6 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 1.24 10.8 0.02 0.7 0.9 2.5

Assays



Client: Minera Yanacocha S.R.L. Date: May 03/11
Sample: DH575705 Operator: R. Cruz

Cod. CHP : 8257

Test No. 2: Bulk flotation of head
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 13 14 19.7

Rougher 1 20 31 1 5 4.6
Rougher 2 100 6 7 20 6 4 3 4.5

1st Clean 20 6 1 4 4.9

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe

% g/t g/t % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 12.26 3.10 50.0 0.06 0.19 0.20 11.15 32.8 28.2 46.8 11.6 64.9 56.6
2 Middle 1 13.77 2.00 38.0 0.03 0.32 0.04 2.76 23.7 24.1 26.9 22.2 15.0 15.7

Conc.Rougher 26.02 2.5 43.7 0.05 0.25 0.11 6.71 56.5 52.3 73.7 33.8 79.9 72.3

3 Tail 73.98 0.68 14.0 0.01 0.2 0.0 0.9 43.5 47.7 26.3 66.2 20.1 27.7

Head Calc. 100.00 1.16 21.7 0.02 0.2 0.04 2.4 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 1.21 22.2 0.02 0.2 0.04 2.3



Client: Minera Yanacocha S.R.L. Date: May 13/11
Sample: DH575705 Operator: R. Cruz

Cod. CHP : 8257

Test No. 5: Bulk flotation of head
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CaO CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 200 13 14 19.7

Rougher 1 245 20 16 1 5 7.0
Rougher 2 100 6 7 20 3 4 3 6.5

1st Clean 20 3 1 4 7.6

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe

% g/t g/t % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 12.61 3.10 49.5 0.07 0.12 0.21 11.70 34.4 29.4 34.0 9.1 71.0 62.1
2 Middle 1 10.40 2.04 37.0 0.04 0.34 0.03 2.07 18.7 18.1 16.9 21.1 8.4 9.1

Conc.Rougher 23.02 2.6 43.9 0.06 0.22 0.13 7.35 53.1 47.5 50.9 30.2 79.4 71.2

3 Tail 76.98 0.69 14.5 0.02 0.2 0.01 0.9 46.9 52.5 49.1 69.8 20.6 28.8

Head Calc. 100.00 1.14 21.3 0.03 0.2 0.04 2.4 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 1.21 22.2 0.02 0.2 0.04 2.3



Client: Minera Yanacocha S.R.L. Date: May 27/11
Sample: DH575705 Operator: R. Cruz

Cod. CHP : 8257

Test No.6 Head flotation + cleaners
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CaO CuSO4 A404 A3894 MCX Z-6 Dow250 Grind Cond. Flot. pH

Grind 350 13 14 14 19.7

Rougher 1 20 16 1 5 4.3
Rougher 2 100 6 7 10 20 6 4 3 4.5

1st Clean 10 20 6 5 6.5
1st Clean Scv 5 20 6 4
2nd Clean 5 20 6 1 5 7.2
3rd Clean 10 6 3 7.8

Metallurgical Balance

Product Weight Recovery %
Au Ag Cu Pb Zn Fe S Insol.

% g/t g/t % % % % % % Au Ag Cu Pb Zn Fe

1 Conc. Bulk 3.89 6.40 107.0 0.25 0.2 0.7 33.9 37.8 25.7 22.6 20.0 24.0 4.6 65.2 51.1
2 Middle 4 3.10 0.59 14.1 0.04 0.0 0.0 3.1 2.2 90.3 1.7 2.1 2.8 0.5 0.8 3.8
3 Middle 3 0.37 3.86 95.1 0.17 0.3 0.1 8.2 5.0 1.3 1.7 1.5 0.5 0.9 1.2
4 Middle 2 2.28 3.78 66.9 0.12 0.3 0.1 6.0 6.4 7.9 7.3 6.9 3.6 4.0 5.3
5 Conc Cl Scv 1.55 5.20 111.0 0.52 0.6 0.1 6.7 6.7 7.3 8.3 19.8 4.6 3.9 4.0
6 Tail Cl Scv 5.50 1.18 21.0 0.05 0.2 0.0 2.5 3.0 5.9 5.6 7.3 5.5 1.4 5.2

Conc.Rougher 16.69 3.07 56.0 0.15 0.23 0.18 10.89 46.7 44.9 62.3 19.2 76.2 70.5

7 Conc Rgh 2 5.62 1.96 33.9 0.20 0.4 0.0 2.5 3.0 10.0 9.2 28.1 10.7 4.2 5.4

8 Tail 77.69 0.61 12.3 0.01 0.2 0.0 0.8 43.3 45.9 9.6 70.1 19.6 24.1

Head Calc. 100.00 1.10 20.8 0.04 0.2 0.04 2.6 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 1.21 22.2 0.02 0.2 0.04 2.3

Assays



Client: Minera Yanacocha S.R.L. Date: May 03/11
Sample: D575706 Operator: R. Cruz

Cod. CHP : 8258

Test No. 2: Bulk flotation of head
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage Reagents add, g/t Time, minutes

CuSO4 A404 A3894 Z-6 Dow250 Grind Cond. Flot. pH

Grind 13 14 23.5

Rougher 1 20 25 1 5 3.9
Rougher 2 100 6 7 20 6 4 3 4.0

1st Clean 20 6 1 5 4.3

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe As

% g/t g/t % % % % % Au Ag Cu Pb Zn Fe As

1 Conc. Bulk 34.91 4.4 81.5 2.34 0.07 0.19 35.35 0.89 97.3 97.1 98.9 54.7 84.3 95.9 98.5
2 Middle 1 6.93 0.2 4.0 0.05 0.04 0.01 1.67 0.02 0.7 0.9 0.4 6.2 0.9 0.9 0.5

Conc.Rougher 41.84 3.7 68.7 1.96 0.07 0.16 29.77 0.75 98.0 98.0 99.3 60.9 85.2 96.8 99.0

3 Tail 58.16 0.05 1.0 0.01 0.0 0.02 0.71 0.01 2.0 2.0 0.7 39.1 14.8 3.2 1.0

Head Calc. 100.00 1.58 29.3 0.83 0.04 0.08 12.9 0.3 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 1.46 31.2 0.87 0.06 0.08 12.9 0.3



Client: Minera Yanacocha S.R.L. Date: May 13/11
Sample: D575706 Operator: R. Cruz

Cod. CHP : 8258

Test No. 5: Head flotation + cleaners
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage

CaO CuSO4 3477 404 Z-6 Mibc Dow250 Grind Cond. Flot. pH

Grind 420 25 13 23.5

Rougher 1 Cu 1470 10 9 1 4 10.0

Regrind 210 10

1st Clean 35 6 3 5 2 4 12.0
2nd Clean 53 3 12.0

H2SO4
Cond. Py 400 630 7.3
Rougher Py 1 6 1 4 7.3
Rougher Py 2 100 6 6 20 4 4 7.2

1st Clean 20 1 4 7.5

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe As

% g/t g/t % % % % % Au Ag Cu Pb Zn Fe As

1 Conc. Cu 1.06 0.2 885.0 33.20 0.60 3.05 8.25 12.03 0.1 30.6 39.3 18.6 36.4 0.7 41.7
2 Middle 2 1.22 3.0 234.5 6.13 0.13 0.73 29.15 2.09 2.6 9.3 8.3 4.5 10.0 3.0 8.3
3 Middle 1 4.49 3.7 72.0 1.45 0.06 0.19 35.05 0.44 11.8 10.5 7.3 7.9 9.6 13.1 6.5

Conc.Rgh. Cu 6.77 3.1 228.6 7.27 0.16 0.74 29.79 2.55 14.4 50.4 54.9 30.9 55.9 16.8 56.5

4 Conc. Py 26.90 3.7 50.5 1.38 0.06 0.09 34.15 0.46 68.9 44.2 41.4 47.2 27.2 76.6 40.4
5 middle 1 Py 8.70 1.9 12.5 0.17 0.02 0.04 3.85 0.05 11.3 3.5 1.6 5.1 3.9 2.8 1.4

Conc. Rgh. Py 35.60 3.23 41.21 1.09 0.05 0.08 26.75 0.36 80.2 47.7 43.1 52.2 31.1 79.3 41.8

6 Tail 57.63 0.13 1.0 0.03 0.0 0.02 0.80 0.01 5.4 1.9 2.1 16.8 13.0 3.8 1.7

Head Calc. 100.00 1.43 30.7 0.90 0.03 0.09 12.0 0.3 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Head Assay 1.46 31.2 0.87 0.06 0.08 12.9 0.3

Reagents add, g/t Time, minutes



Client: Minera Yanacocha S.R.L. Date: May 27/11
Sample: D575706 Operator: R. Cruz

Cod. CHP : 8258

Test No.6 Head flotation + cleaners
Granulometry: 80% -200M

Procedure
Feed 1000 g x 2 Head
Grind 80% -200M,  67% sólids in rod mill
Conditions
Stage

CaO CuSO4 3894 404 Z-6 Mibc Dow250 Grind Cond. Flot. pH

Grind 420 14 13 23.5

Rougher 1 Cu 1470 10 9 1 4 10.0
Regrind 210 10
1st Clean 35 6 3 5 2 4 12.0
2nd Clean 53 3 12.0
3rd Clean 70 3 12.0

H2SO4
Cond. Py 400 630
Rougher Py 1 6 1 3 7.2
Rougher Py 2 100 6 6 20 4 3 7.5
1st Clean 20 1 5 7.5
1st Clean Scv 20 1 5 8.0
2nd Clean 20 1 5 8.0
3rd Clean 8.0

Metallurgical Balance

Product Weight Assays Recovery %
Au Ag Cu Pb Zn Fe As S Ins

% g/t g/t % % % % % % % Ag Cu Pb Zn Fe As Ins

1 Conc. Cu 2.45 3.2 521.0 19.32 0.28 1.86 26.7 7.05 40.24 1.9 5.8 44.0 53.7 18.6 59.0 5.2 56.1
2 Medio 3 2.98 4.1 103.5 3.06 0.08 0.22 42.1 1.06 9.1 10.7 10.3 6.5 8.5 9.9 10.3
3 Medio 2 3.41 4.1 37.5 0.74 0.05 0.05 41.8 0.22 10.4 4.4 2.9 4.6 2.2 11.3 2.4
4 Medio 1 18.63 3.2 25.5 0.37 0.05 0.03 32.5 0.10 44.6 16.4 7.8 25.4 7.3 47.9 6.3

Conc.Ro. Cu 27.47 3.4 79.6 2.39 0.07 0.22 34.16 0.84 70.0 75.5 74.7 55.1 77.0 74.3 75.1

5 Conc. Py 8.94 3.5 67.5 2.16 0.10 0.11 28.20 0.76 31.72 32.3 23.0 20.9 21.9 24.3 12.8 20.0 22.1
6 Medio 3 0.88 1.0 17.1 0.25 0.04 0.03 7.30 0.08 0.7 0.5 0.2 1.0 0.3 0.5 0.2
7 Medio 2 1.00 0.8 12.6 0.20 0.04 0.03 5.27 0.06 0.6 0.4 0.2 1.1 0.4 0.4 0.2
8 Conc. Cl Scv 0.93 0.7 20.4 0.33 0.03 0.04 7.00 0.09 0.5 0.7 0.4 0.8 0.5 0.5 0.3
9 Relave Cl Scv 4.39 0.3 5.4 0.10 0.02 0.03 2.18 0.02 1.1 0.8 0.5 2.4 1.7 0.8 0.3

Conc. Ro. Py 16.15 2.15 41.75 1.27 0.07 0.07 17.34 0.44 25.7 23.3 23.3 29.5 15.7 22.2 23.1

10  Relave 56.39 0.10 0.6 0.03 0.01 0.01 0.80 0.01 4.3 1.2 2.0 15.3 7.3 3.5 1.8

 Cab. Calc. 100.00 1.35 28.9 0.88 0.04 0.08 12.6 0.3 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Cab. Ens. 1.46 31.2 0.87 0.06 0.08 12.9 0.3

Reagents add, g/t Time, minutes



Client: Minera Yanacocha S.R.L.
Project: NPL - NIB

3 3 3 3 3
8253 8254 8255 8256 8257

Conc. Bulk Conc. Bulk Conc. Bulk Conc. Bulk Conc. Bulk Conc. Cu Conc. Py

Ag ppm 116 72 154 127 69 471 37
Al % 0.0 0.0 0.0 0.0 0.0 0.0 0.0
As % 0.58 0.47 0.44 0.19 0.11 6.96 0.82
Ba ppm 6 1 4 15 41 72 66
Be ppm 5 6 5 5 7 5 6
Bi ppm 5 <5 6 9 28 <5 <5
Ca % 0.01 0.01 0.01 0.02 0.02 0.24 0.03
Cd ppm 307 362 336 384 43 179 15
Co ppm 14 12 13 19 271 128 100
Cr ppm 77 62 63 99 2407 393 377
Cu % 0.18 0.16 0.24 0.27 0.27 17.14 2.06
Fe % 33.70 35.64 32.83 33.12 34.28 25.98 29.68
K % 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mg % 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mn % 0.03 0.03 0.02 0.07 0.04 0.00 0.00
Mo ppm <5 <5 <5 <5 132 58 38
Na % 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ni ppm 46 34 37 58 1406 286 270
P ppm 49 6 21 65 <1 <1 <1

Pb % 8.17 7.84 14.13 10.35 0.25 0.25 0.08
Sb ppm 106 87 142 121 95 2209 363
Sc ppm <1 <1 <1 <1 <1 <1 <1
Sn ppm 10 6 <5 17 9 36 9
Sr ppm 5 <1 2 2 12 15 12
Ti % 0.00 0.00 0.00 0.00 0.01 0.00 0.00
V ppm <1 <1 <1 <1 9.455 <1 <1
W ppm 3 <1 <1 <1 7 <1 22
Y ppm 2 1 2 2 1 1 1
Zn % 11.22 13.98 11.01 14.86 0.75 1.93 0.14
Zr ppm <1 <1 <1 <1 <1 <1 <1

ICP Assays from Flotation Concentrate

Metallurgical Investigation No. 8253-58

Test No.
CHP

Product
8258

3



Client: Minera Yanacocha S.R.L. Date: Apr. 12/11
Sample: DH575701 Operator: C. Gamboa

Cod. CHP : 8253
 

Grindability test
Time Grind, microns

minutos P60 P70 P80 P90

10 85 110 143 200
20 37 47 61 83
30 28 35 46 63

Data
Mesh Grind Time, minutes
No. Micras P60 P70 P80 P90

65 208 4.1 5.3 6.8 9.3
100 147 5.8 7.3 9.4 12.8
150 106 7.9 10.0 12.9 17.4
200 74 11.2 14.1 18.0 24.4
270 53 15.4 19.4 24.7 33.3
325 43 18.9 23.7 30.1 40.5
400 37 21.8 27.3 34.7 46.6

 

Grind
Ore 1000 g 6.0
Water 500 cc 11.2
Solids 67 % 17.9
Mill No.3 barras 27.9

Rod Mill 8"x8.5"
Diameter Large Number Weight

pulg. cm rods g

1" 20.3 9 6887
3/4" 20.3 8 3397
1/2" 20.3 13 2324
1/4" 20.3 18 797

13405
Velocity = 65 rpm

y = 912.86x-1.04

R² = 0.99

y = 1193.76x-1.05

R² = 0.98

y = 1587.72x-1.06

R² = 0.98

y = 2257.34x-1.07

R² = 0.98

0

50

100

150

200

250

300

350

0 5 10 15 20 25 30 35 40

M
ol

ie
nd

a 
: m

ic
ra

s

Tiempo : minutos

Minera Yanacocha S.R.L.
Muestra: DH575701

Indice Moliendabilidad

P60 P70 P80 P90



Client: Minera Yanacocha S.R.L. Date: Apr. 13/11
Sample: DH575702 Operator: C. Gamboa

Cod. CHP : 8254
 

Grindability test
Time Grind, microns

minutos P60 P70 P80 P90

10 95 125 168 242
20 46 57 71 94
30 29 36 45 59

Data
Mesh Grind Time, minutes
No. Micras P60 P70 P80 P90

65 208 4.8 6.4 8.3 11.1
100 147 6.6 8.8 11.1 14.5
150 106 9.0 11.7 14.5 18.6
200 74 12.6 16.1 19.5 24.5
270 53 17.2 21.6 25.7 31.7
325 43 20.9 26.0 30.6 37.2
400 37 24.0 29.7 34.6 41.8

 

Grind
Ore 1000 g 6.2
Water 500 cc 11.2
Solids 67 % 17.4
Mill No.3 barras 26.3

Rod Mill 8"x8.5"
Diameter Large Number Weight

pulg. cm rods g

1" 20.3 9 6887
3/4" 20.3 8 3397
1/2" 20.3 13 2324
1/4" 20.3 18 797

13405
Velocity = 65 rpm

y = 1110.04x-1.07

R² = 1.00

y = 1706.08x-1.13

R² = 1.00

y = 2694.16x-1.21

R² = 1.00

y = 4734.32x-1.30

R² = 1.00
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Minera Yanacocha S.R.L.
Muestra: DH575702

Indice Moliendabilidad

P60 P70 P80 P90



Client: Minera Yanacocha S.R.L. Date: Apr. 13/11
Sample: DH575703 Operator: C. Gamboa

Cod. CHP : 8255
 

Grindability test
Time Grind, microns

minutos P60 P70 P80 P90

10 88 111 142 193
20 38 48 61 82
30 28 36 47 64

Data
Mesh Grind Time, minutes
No. Micras P60 P70 P80 P90

65 208 4.2 5.3 6.7 9.0
100 147 5.9 7.4 9.3 12.6
150 106 8.1 10.2 12.7 17.3
200 74 11.3 14.4 18.0 24.5
270 53 15.6 19.8 24.8 33.9
325 43 19.0 24.2 30.3 41.6
400 37 21.9 28.0 35.1 48.1

 

Grind
Ore 1000 g 6.1
Water 500 cc 11.3
Solids 67 % 18.2
Mill No.3 barras 28.4

Rod Mill 8"x8.5"
Diameter Large Number Weight

pulg. cm rods g

1" 20.3 9 6887
3/4" 20.3 8 3397
1/2" 20.3 13 2324
1/4" 20.3 18 797

13405
Velocity = 65 rpm

y = 947.29x-1.05

R² = 0.98

y = 1181.96x-1.04

R² = 0.98

y = 1495.48x-1.04

R² = 0.98

y = 1999.20x-1.03

R² = 0.98
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Minera Yanacocha S.R.L.
Muestra: DH575703

Indice Moliendabilidad
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Client: Minera Yanacocha S.R.L. Date: Apr. 14/11
Sample: DH575704 Operator: C. Gamboa

Cod. CHP : 8256
 

Grindability test
Time Grind, microns

minutos P60 P70 P80 P90

10 76 102 138 201
20 45 57 71 95
30 25 31 40 53

Data
Mesh Grind Time, minutes
No. Micras P60 P70 P80 P90

65 208 3.8 5.2 7.2 10.0
100 147 5.4 7.3 9.8 13.3
150 106 7.6 10.0 13.2 17.5
200 74 11.0 14.2 18.2 23.5
270 53 15.5 19.5 24.6 31.1
325 43 19.2 23.9 29.7 37.0
400 37 22.4 27.6 34.0 42.0

 

Grind
Ore 1000 g 6.0
Water 500 cc 11.0
Solids 67 % 17.4
Mill No.3 barras 26.8

Rod Mill 8"x8.5"
Diameter Large Number Weight

pulg. cm rods g

1" 20.3 9 6887
3/4" 20.3 8 3397
1/2" 20.3 13 2324
1/4" 20.3 18 797

13405
Velocity = 65 rpm

y = 754.54x-0.98

R² = 0.97

y = 1166.05x-1.04

R² = 0.98

y = 1852.10x-1.11

R² = 0.99

y = 3278.03x-1.20

R² = 0.99

0

50

100

150

200

250

300

350

0 5 10 15 20 25 30 35 40

M
ol

ie
nd

a 
: m

ic
ra

s

Tiempo : minutos

Minera Yanacocha S.R.L.
Muestra: DH575704

Indice Moliendabilidad
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Client: Minera Yanacocha S.R.L. Date: Apr. 15/11
Sample: DH575705 Operator: C. Gamboa

Cod. CHP : 8257
 

Grindability test
Time Grind, microns

minutos P60 P70 P80 P90

10 118 164 234 362
20 37 49 67 97
30 25 31 38 49

Data
Mesh Grind Time, minutes
No. Micras P60 P70 P80 P90

65 208 6.6 8.4 10.6 13.5
100 147 8.4 10.5 13.0 16.4
150 106 10.5 13.0 15.9 19.6
200 74 13.5 16.3 19.7 23.9
270 53 17.1 20.3 24.0 28.7
325 43 19.7 23.2 27.2 32.1
400 37 21.9 25.5 29.8 34.9

 

Grind
Ore 1000 g 5.3
Water 500 cc 9.1
Solids 67 % 13.4
Mill No.3 barras 19.2

Rod Mill 8"x8.5"
Diameter Large Number Weight

pulg. cm rods g

1" 20.3 9 6887
3/4" 20.3 8 3397
1/2" 20.3 13 2324
1/4" 20.3 18 797

13405
Velocity = 65 rpm

y = 3059.59x-1.43

R² = 0.98

y = 5618.87x-1.55

R² = 0.99

y = 10721.91x-1.67

R² = 1.00

y = 23797.55x-1.82

R² = 1.00

0

50

100

150

200

250

300

350

0 5 10 15 20 25 30 35 40

M
ol

ie
nd

a 
: m

ic
ra

s

Tiempo : minutos

Minera Yanacocha S.R.L.
Muestra: DH575705
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Client: Minera Yanacocha S.R.L. Date: Apr. 16/11
Sample: DH575706 Operator: C. Gamboa

Cod. CHP : 8258
 

Grindability test
Time Grind, microns

minutos P60 P70 P80 P90

10 126 166 224 322
20 54 70 91 128
30 32 42 54 76

Data
Mesh Grind Time, minutes
No. Micras P60 P70 P80 P90

65 208 6.7 8.4 10.5 13.9
100 147 8.9 11.0 13.8 18.1
150 106 11.6 14.3 17.7 23.2
200 74 15.5 19.0 23.4 30.5
270 53 20.3 24.8 30.4 39.3
325 43 24.1 29.2 35.7 46.0
400 37 27.2 32.9 40.1 51.6

 

Grind
Ore 1000 g 7.2
Water 500 cc 12.9
Solids 67 % 19.8
Mill No.3 barras 29.6

Rod Mill 8"x8.5"
Diameter Large Number Weight

pulg. cm rods g

1" 20.3 9 6887
3/4" 20.3 8 3397
1/2" 20.3 13 2324
1/4" 20.3 18 797

13405
Velocity = 65 rpm

y = 2155.88x-1.23

R² = 1.00

y = 3022.45x-1.26

R² = 1.00

y = 4328.56x-1.29

R² = 1.00

y = 6742.34x-1.32

R² = 1.00
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Minera Yanacocha S.R.L.
Muestra: DH575706

Indice Moliendabilidad

P60 P70 P80 P90
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On March 24, 2011 a lot of  six (6)  dri l l  core samples were 

received at the Plenge Laboratory of  Metal lurgy.  The samples were 

labeled as fol lows  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The samples were sent by Mr. Carl Schnel l,  in coordination with 

Mr. Ben Burger. 

 
 
 
 
 
 
 

Sample Plenge W eight 
No.  No.  Kg 

   

DH575701 8253 25 

DH575702 8254 25 

DH575703 8255 25 

DH575704 8256 25 

DH575705 8257 25 

DH575706 8258 25 
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Testing Object ives.-   Mr. Burger requests to test the samples for 

gravity and f lotat ion concentrat ion as wel l as leaching with cyanide. MLA 

mineralogy is by size f ract ions is included. 

 
 
 Sampling and Assays.-  A representat ive spl it  assayed as fol lows:  

 
Sample DH575701 DH575702 DH575703 DH575704 DH575705 DH575706 

CHP 8253 8254 8255 8256 8257 8258 
                

Au g/ t  0.63 0.47 2.03 1.24 1.21 1.46 
Au CN g/ t  0.52 0.27 1.79 1.16 0.85 0.37 
Ag g/ t  15.6 13.2 21.3 10.8 22.2 31.2 
Cu % 0.021 0.020 0.029 0.022 0.019 0.867 
Pb % 0.82 0.86 1.39 0.70 0.22 0.06 
Zn % 0.87 1.26 1.07 0.93 0.04 0.08 
Fe % 3.22 3.81 3.53 2.48 2.26 12.90 
As % 0.061 0.054 0.057 0.019 0.049 0.346 
S % 3.43 4.2 3.8 2.78 3.1 16.5 
S sulf ide % 3.02 3.7 3.3 2.13 2.5 15.0 
C tota l  % 0.02 0.00 0.03 0.01 0.04 0.04 
C organic  % 0.01 < 0.01 0.02 0.01 0.03 0.03 
pH Natura l   4.2 4.8 4.8 4.8 4.6 3.9 
                
 
 
 
 

The assays indicate that it  is a low grade gold silver lead zinc ore 

undergoing oxidation.  
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Summary and Conclusions:  The MLA mineralogy indicates the 

presence of  gold part icles in the range f rom 5 to 20 microns associated 

with potassium feldspar, pyrite and quartz.  Encapsulated gold part ic les 

were detected in quartz and pyr ite. Si lver is present as acanthite and 

cuboargyrite with part ic le sizes of  5 to 10 microns associated or 

encapsulated in pyr i te.  Copper is found as enargite with part ic le s ize 

spanning f rom 150u to 30u and mainly associated with pyr ite.  

 
The samples DH575701 thru DH575704 are amenable to gravity 

concentrat ion with an average gold recovery of  60% while samples 

DH575705 thru DH575706 had an average gravity recovery of  3%. In the 

plant the average gold recovery wi l l  be of  the order of  40% and for the 

f irst four samples and ni l for the last two samples. The si lver gravity 

concentrat ion is a funct ion of  sulf ide mass pul l and thus very low. No 

coarse gold part icles were observed in the gravity concentrate.  

 
The cyanidation response for samples DH575701 through DH575705 

yielded an average gold extract ion of  79% and 27% for si lver  with 

reagent consumpt ion of  0.9 Kg/t cyanide and 0.8 Kg/t l ime.  For sample 

DH575706 gold and si lver extract ion is 14 and 11% respect ively.  The 

samples DH575702, DH575705 and DH575706 have ‘preg borrowing' 

behavior probably due to sulf ides act ing as reductants for gold. This 

effect is independent of  cyanide strength and probably related to low 

dissolved oxygen concentrat ion. The leach t ime is 48 hours and most of  

the recovery taking place in the f irst 24 hours. The cyanide 

concentrat ion for the tests is 1000 ppm and 500 ppm gave slight ly better  

extract ions for gold and silver at a increased cyanide consumption.  
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The bulk rougher f lotat ion yielded average gold and si lver recoveries of  

90% and 88% respectively with a mass pull of  32%.  The concentrate 

gold and si lver assays are 3.8 g/t  and 47 g/t . The Sample DH575705 has 

the worst metallurgy with recover ies for gold and silver of  57 and 52%.  

The f lotat ion with three stage cleaning for samples DH57571 through 

DH575705 gave an average gold and si lver recovery 79% and 72% 

respect ively with a mass pull of  6.99% in a concentrate assaying 15 g/t  

gold and 147 g/t si lver.  Sample DH575705 has the lowest metal lurgical 

performance.  For Sample DH575706 a select ive f lotat ion was attempted 

to f loat f irst copper fol lowed by pyrite.  The copper concentrate assays 

19% copper, 8 g/t  gold, 521 g/t  si lver and 7% arsenic with recoveries of  

6%, 44% and 5%.  The tr i-c leaner pyr ite concentrate assayed 3.5 g/t  

gold, 68 g/t  si lver and 0.8 arsenic with recover ies of  26%, 23% and 20%. 

Most of  the gold was rejected to the middling and probably t ied up with 

pyr ite and gangue. 
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EXPERIMENTAL TEST WORK 
 
 

Gravity Concentrat ion.-  The gravity concentrat ion test ing in a 

Falcon 4B centr ifugal concentrator yielded the following results:  

 

Gravity Concentrat ion 

Feed 4 Kg, P80=-65 Mesh 

 
Sample Weight Concentrate Recovery   % Heads  

    Assays     Assay Calculated 
  % Au g/t Ag g/t Au Ag Au g/t Ag g/t Au g/t Ag g/t 
                    

DH575701 1.0 32.9 288.3 46.3 14.7 0.63 15.6 0.74 20.5 

DH575702 1.0 54.6 171.1 68.5 11.5 0.47 13.2 0.83 15.4 

DH575703 1.1 96.9 296.6 37.3 9.9 2.03 21.3 2.73 31.6 

DH575704 1.0 113.0 397.5 86.7 32.5 1.24 10.8 1.36 12.8 

DH575705 1.0 3.5 60.6 3.1 2.5 1.21 22.2 1.13 24.7 

DH575706 1.1 3.3 100.2 2.6 3.7 1.46 31.2 1.38 29.0 
          

 
 
 
 

Assuming that al l the sulf ide sulfur to be as pyrite and that  

essent ial ly al l the gold and si lver are locked with pyr ite at P80= 65 

Mesh, the adjusted recover ies are: 
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Gravity Concentrat ion Recovery 
Assuming Gold and Si lver Locked with Pyr ite 

 
Sample *Head Recovery % 

  Pyrite % Au Ag *Pyrite 
     

DH575701 5.66 28 -4 18 

DH575702 6.93 53 -3 15 

DH575703 6.12 20 -7 17 

DH575704 3.99 61 6 26 

DH575705 4.65 -18 -19 22 

DH575706 28.21 -1 0 4 
     

*Estimate Pyrite in the ore    
**Estimated Pyrite recovered in gravity concentrate= Gravity Concentrate/Pyrite Content 
***Metal recovered =Metal recovered-pyrite recovered  

 
 
 

The data shows that the average gold recovery for the f irst four 

samples is roughly 40% and none for si lver.   The gravity concentrat ion 

for sample DH575705 is a negat ive number suggesting that most of  gold 

or si lver is not locked with pyrite.  For sample DH575706, no gold or 

si lver was concentrate. 
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Cyanidation.-  Bott le rol l  cyanidation tests were performed on the 

head ore  

 
Bottle Roll Test 

P80=74µ, Time=48 hrs, %Solids=39, NaCN=1000 ppm 
 

Sample Head Assay g/t Calc. Head: g/t Residue: g/t *Extraction: % Reagents: kg/t 
  Ag Au Ag Au Ag Au Ag Au NaCN CaO 
                      
DH575701 15.6 0.63 19.21 0.63 14.0 0.12 27.11 80.24 1.14 0.93 
DH575702 13.2 0.47 14.5 0.51 12.0 0.16 17.07 67.79 0.79 0.62 
DH575703 21.3 2.03 23.6 3.13 18.5 0.22 21.63 93.07 1.25 0.88 
DH575704 10.8 1.24 13.1 1.24 10.5 0.09 19.68 92.79 0.92 0.72 
DH575705 22.2 1.21 21.8 0.99 9.5 0.28 56.37 71.38 1.04 0.90 
DH575706 31.2 1.46 30.5 1.31 25.5 1.15 16.38 12.10 3.16 0.83 
Average 19.05 1.17 20.4 1.30 15.00 0.34 26.37 69.56 1.38 0.814 
                      
 
 

Gold Extraction vs Time (NaCN=1000 ppm) 
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Silver Extraction vs Time (NaCN=1000 ppm) 
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The leaching test at a cyanide strength of  500 ppm gave the following 
results:  
 
 

Bottle Roll Test 
P80=74µ, Time=48 hrs, %Solids=39, NaCN=500 ppm  

 
Sample Head Assay g/t Calc. Head: g/t Residue: g/t *Extraction: % Reagents: kg/t 

  Ag Au Ag Au Ag Au Ag Au NaCN CaO 
                      
DH575701 15.6 0.63 19.44 0.70 15.00 0.15 22.83 78.48 0.72 0.81 
DH575702 13.2 0.47 15.3 0.40 13.00 0.18 15.09 54.20 0.92 0.81 
DH575703 21.3 2.03 14.5 1.34 12.00 0.10 17.40 92.66 0.95 0.88 
DH575704 10.8 1.24 14.5 1.34 12.00 0.10 17.40 92.66 0.95 0.88 
DH575705 22.2 1.21 23.1 1.00 11.50 0.30 50.11 69.51 0.70 0.87 
DH575706 31.2 1.46 31.9 1.36 28.50 1.22 10.60 10.36 1.57 1.00 
Average 19.05 1.17 19.8 1.02 15.33 0.34 22.24 66.31 0.97 0.876 
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Gold Extraction vs Time (NaCN=500 ppm) 
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Silver Extraction vs Time (NaCN=500 ppm) 
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Leaching at a 1000 ppm versus 500 ppm cyanide increased the 

average gold and silver extract ion by 3% and 4% respectively and also 

raised the cyanide consumpt ion by 0.4 Kg/t.  The drop in gold recovery 

af ter +/-24 hours of  leaching may be due to reduced oxygen 

concentrat ion in pulp due to the presence of  polysuf ides and formation 

of  thiocyanate. Unfortunately, the oxygen concentrat ion was not  

monitored dur ing test ing. 

 

Bulk rougher f lotat ion tests at natural pH and pH 7 gave the 

following results:  

 

Bulk Rougher Flotation 

Sample Weight pH Assays   Recovery % 
      Au Ag Cu Fe         
  %   g/t g/t % % Au Ag Cu Fe 
                      
DH575701 34.83 4.20 2.0 37.0 0.06 8.5 95.2 95.1 81.2 86.9 
  38.54 7.00 1.79 38.2 0.05 8.0 95.6 95.9 80.6 89.2 
                      
DH575702 31.21 4.80 1.9 32.1 0.06 11.26 95.6 93.4 77.7 89.3 
  19.69 7.00 3.3 52.7 0.09 15.60 93.9 87.9 61.8 77.7 
                      
DH575703 35.38 4.80 8.0 56.3 0.08 10.12 98.8 93.9 90.1 91.0 
  26.24 70.00 12.3 74.5 0.10 12.50 95.6 93.4 72.4 81.9 
                      
DH575704 24.78 4.80 4.6 46.1 0.08 9.66 97.9 93.8 84.6 86.3 
  17.70 7.00 6.1 59.8 0.10 12.16 94.0 93.2 49.7 73.5 
                      
DH575705 26.02 4.60 2.5 43.7 0.05 6.71 56.5 52.3 73.7 72.3 
  23.02 7.00 2.6 43.9 0.06 7.35 53.1 47.5 50.9 71.2 
                      
DH575706 41.84 3.90 3.7 68.7 1.96 29.77 98.0 98.0 99.3 96.8 
                      

 

The average gold and si lver recoveries for the bulk rougher 

f lotat ion are 87 and 85% respect ively at a mass pull of  29%.  
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Tri Cleaner Concentrates 
 

Sample Wt Assays Recovery% 
    Au Ag Cu Fe         
  % g/t g/t % % Au Ag Cu Fe 
                  

DH575701 8.07 8.2 142.5 0.19 30.9 91.5 81.9 65.4 75.2 
DH575702 8.06 6.8 119 0.19 32.5 90.0 88.3 69.1 69.5 
DH575703 8.7 37.2 207 0.25 32.2 96.3 89.0 68.7 73.6 
DH575704 6.22 18.0 159.5 0.29 29.7 96.2 85.5 78.3 71.2 
DH575705 3.89 6.4 107 0.25 33.9 22.6 20.0 24.0 51.1 
 Average 6.99 15.32 147.00 0.23 31.84 79.32 72.94 61.10 68.12 

                  
DH575706 

2.45 3.2 521 19.32 26.7 5.8 44 53.7 5.2 Cu Conc. 
DH575706 

16.15 2.15 41.75 1.27 17.34 25.7 23.3 23.3 22.2 Pyrite Conc. 
                    

 

The average tr i cleaner bulk concentrate for samples DH575701 

through DH575705 assayed 15 g/t  gold, 147 g/t  si lver and 0.2 % copper 

at recover ies of  79%, 73% and 61% respectively. I f  sample DH757505 is 

ommited the gold recovery increases to 93%. 

 

Sample DH575706 was f loated select ively for copper and pyr ite,  

and each product  c leaned three t imes. The arsenical copper concentrate 

assayed 3 g/t  gold 521 g/t  si lver, 19% copper at recover ies of  6%, 44% 

and 54% respectively. The arsenic assayed 7%. The pyr ite concentrate 

assayed 2 g/t  gold 42 g/t  si lver, 1 % copper at recover ies of  26%, 23% 

and 23%. Most of  the gold was rejected to middl ing and is associated 

with pyrite.  
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Test details can be found under Exper imental Test Work and in 

the Appendix to this report.   Nevertheless we remain attentive to provide 

addit ional information that might be required. 

 
 
 
 
                                                           C. H. PLENGE & CIA. S.A.   
                                                          Laborator io de Invest igación 
                                                              y Anál is is de Minerales 
 
 
Lima, June 09, 2011 
 
Original and copy: Mr. Ben Burger    Ben.Burger@Newmont.com  
                            Mr. Car l Schnell  Carl.Schnell@Newmont.com  
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ANEXO D 

PRESENTACION DE UN CASO PRELIMINAR DE ANALISIS TECNICO 
ECONOMICO CONSIDERANDO UN POTENCIAL DE RECURSOS A SER 
CONFIRMADO  EN EL PROSPECTO JORIMINA CENTRAL.  

Considerandos: 

1. Se tomará el prospecto Jorimina Central en la posibilidad de confirmar recursos del 
orden de los 474,000 onzas de oro, determinado en la modelización geológica y cálculo 
del potencial de recursos. Anexo A. 

2. La explotación será a tajo abierto. 
3. Considerando una hipótesis conservadora la relación desmonte mineral sería de 1.5:1 
4. El tonelaje de mineral a tratar con una ley de corte de 0.2 g/t de Au será: 25.7 millones 

de TM con leyes de 0.57 g/t de Au y 16.4 g/t de Ag: 
- Tm = Tonelaje de mineral a ser minado: 25.7 millones de TM 
- Td = Tonelaje de desmonte a ser minado : 38.6 millones de TM 

5. Por el momento no consideramos el contenido de zinc y plomo. El contenido de cobre 
y molibdeno es muy pequeño para tenerlo en cuenta. 

6. El % de recuperación utilizando el método convencional de lixiviación en pilas 
utilizando cianuro es:  
- Para el oro: 75% (las pruebas en botella están en 83.5%) (tomado del informe de 

Plenge) 
- Para la plata: 15% (las pruebas en botella están en 21.38%) (tomado del informe 

de Plenge) 
7. Precio del oro: US$ 1200 por onza 
8. Precio de la plata: US$ 22 por onza 
9. Inversión: 60 millones de dólares (por comparación de yacimientos similares en 

explotación en el Perú). 
10. Costos de operación (Anexo 1) (por comparación de yacimientos similares en 

explotación en el Perú). 
- Minado mineral : US 1.8 / T M (mineral) = Cm 
- Minado desmonte : US$ 1.8 /TM (desmonte) = Cd 
- Procesos :  US$ 1.62/TM (mineral) = Cp 
- Geología, Mantenimiento, Seguridad, Medio Ambiente : US$ 0.418 /TM 

(mineral)=Cg 
- Desarrollo Social, Comunal, Costo fijo Energía Eléctrica, Costo de Ventas: US $ 

0.685/TM  (mineral)= Cs 
11. Escala de producción anual : 5’475,000 TM 
12. Vida de la operación = 4.7 años 

 



 
 

 

Cálculos: 

Beneficio (mineral) = Tm x ley (Au) x %R(Au) x Precio Au / 31.104 + Tm x ley (Ag) x %R(Ag) x 
Precio (Ag)/31.104 – Cm X Tm – Cp x Tm – Cg x Tm – Cs x Tm = US$ 352.4 millones 

Costo Desmonte = Td x Cd = US$ 69.48 millones 

Val = Valuación total económica de toda la operación = Beneficio (mineral) - Costo Desmonte = 
US$ 282.92 millones  

Flujo económico anual = Val /vida de la operación = US$ 282.92 millones/4.7 = US$ 60.2 
millones /año=FFEE 

Determinación del Valor  Actual Neto (VAN) (económico) = VAN 

VAN (i = 12%) = FFEE x FA – Inversión = 60.2 x (1-e-in)/i – Inversión = US$ 60.2 millones  x 3.592 
– US$ 60 millones =  US$ 156 millones. 

 

Conclusiones: 

El valor del proyecto para una mediana operación minera es altamente rentable considerando 
los parámetros conservadores del precio del oro y plata, incluso sin incluir los otros metales 
base en la valuación. 

Este resultado amerita seguir adelante con los trabajos de exploración en la posibilidad de  
confirmar este potencial de recursos y más importante aún es la posibilidad de encontrar un 
depósito mayor. 

 

Agosto del 2011 

 

 

 

 

 

 

 



 
 

 

 

ANEXO 1 
 COSTOS DE OPERACIÓN TOMADOS (EN BASE A OTROS PROYECTOS 

SIMILARES) 
  US$ 
MINADO DE MINERAL (US$/TM) 1.8 
MINADO DE DESMONTE (US$/TM) 1.8 
COSTO DE PROCESOS   
MANO DE OBRA (US$/TM) 0.11 
CIANURO (US$/TM) 0.47 
CAL (US$/TM) 0.24 
INSUMOS Y MATERIALES (US$/TM) 0.19 
ENERGIA (US$/TM) 0.11 
OTROS CONSUMOS (US$/TM) 0.11 
LABORATORIO QUIMICO (US$/TM) 0.13 
MANTENIMIENTO PLANTA Y LAB. (US$/TM) 0.1 
PLANTA DE TRATA. EFLUENTES (US$/TM) 0.16 
TOTAL 1.62 
GEOLOGIA, MATENIMIENTO Y MEDIO AMBIENTE, SEGURIDAD   
GEOLOGIA, MATENIMIENTO (US$/TM) 0.314 
SEGURIDAD, MEDIO AMBIENTE, ING. (US$/TM) 0.104 
TOTAL 0.418 
DESARROLLO SOCIAL Y COMUNAL Y OTROS   
DESARROLLO SOCIAL Y COMUNAL  (US$/TM) 0.176 
COSTO FIJO LINEA ELECTRICA (US$/TM) 0.176 
COSTO VENTA (US$/TM) 0.333 
TOTAL 0.685 

 

 

 

 

 

 



 
 
 
 

ANEXO E 
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