
 

 

First Majestic Silver Corp., La Guitarra Silver Mine , 

Temascaltepec, México, NI 43 -101 Technical Report on 

Mineral Resource and Mineral Reserve Update  

 

Temascaltepec, Estado de México, México 

UTM zone 14Q, 386,556 E and 2,107,470 N 

 

Ramon Mendoza Reyes, P.Eng. Vice President Technical Services 

First Majestic Silver Corp. 

Maria E. Vazquez Jaimes, P.Geo. Geological Database Manager 

First Majestic Silver Corp. 

Jesus M. Velador Beltran, QP Regional Exploration Manager 

First Majestic Silver Corp. 

Gregory Kenneth Kulla, P.Geo. Principal Geologist 

Amec Foster Wheeler Americas Limited 

 

Effective date: March 15th, 2015 

 

  



  
 

CERTIFICATE OF QUALIFIED PERSON 

Ramon Mendoza Reyes, P.Eng. 

Vice President Technical Services 

First Majestic Silver Corp. 

925 West Georgia Street, Suite 1805 

Vancouver, BC, Canada, V6C 3L2 

Tel: +1 (604) 639-8850 

rmendoza@firstmajestic.com 

I, Ramon Mendoza Reyes, P.Eng., am employed as Vice President Technical Services with First 

Majestic Silver Corp. 

This certificate applies to the technical report entitled ñTechnical Report for the La Guitarra Silver 

Mine, Temascaltepec, Mexicoò that has an effective date of 15 March 2015 (the ñTechnical Reportò). 

I graduated from the National Autonomous University of Mexico with a Bachelor of Mining 

Engineering degree in 1989, and also obtained a Master of Science degree in Mining and Earth 

Systems Engineering from the Colorado School of Mines in Golden, Colorado, in 2003. 

I am a member of the Association of Professional Engineers and Geoscientists of British Columbia, 

a member of the Canadian Institute of Mining, Metallurgy and Petroleum and a member of the 

Association of Mining Engineers, Metallurgist and Geologists of Mexico. 

I have practiced my profession continuously since 1990 and have been involved in precious and 

base metal sulphide mine projects and operations in Mexico, Canada, United States, Chile, Peru, 

and Argentina. 

As a result of my education, qualifications and past relevant work experience mainly in mine 

operations, mine planning, mine design and mineral reserves estimates, I am a Qualified Person as 

defined in National Instrument 43ï101 Standards of Disclosure for Mineral Projects (NI 43ï101). 

I have visited the La Guitarra Silver Mine on several occasions during 2014. My most recent 

personal inspection of the property took place on 8-10 of January 2015. 

I am responsible for preparation of sections 1, 2, 3, 5, 6, 13, 15, 16, 17, 18, 19, 20, 21, 22, and 

the Mining and Processing aspects of sections 24, 25, 26 and 27 of the Technical Report.  

By reason of my employment with First Majestic Services Corp., the owner of the La Guitarra Silver 

Mine, I am not considered independent as described in Section 1.5 of NI 43ï101. 

I have been involved in the La Guitarra Silver Mine as supervisor and coordinator of all disciplines 

preparing information for the integration into the Technical Report, including geology, mining and 

metallurgy since April 2014. 

I have read NI 43ï101 and the Technical Report. I confirm that those sections of the Technical 

Report which I am responsible for have been prepared in compliance with that Instrument.  

As of the effective date of the Technical Report, to the best of my knowledge, information and belief, 

those sections of the Technical Report which I am responsible for contain all scientific and technical 

information that is required to be disclosed to make the Technical Report not misleading. 

ñSigned and sealedò 

Ramon Mendoza Reyes, P.Eng. 

Dated: 31 March 2015  



  
 

CERTIFICATE OF QUALIFIED PERSON 

Maria Elena Vazquez Jaimes, P.Geo. 

Geological Database Manager 

First Majestic Silver Corp. 

925 West Georgia Street, Suite 1805 

Vancouver, BC, Canada, V6C 3L2 

Tel: +1 (604) 639-8816 

maria@firstmajestic.com 

I, Maria Elena Vazquez Jaimes, P.Geo., am employed as Geological Database Manager with First 

Majestic Silver Corp. since November 2013. 

This certificate applies to the technical report entitled ñTechnical Report for the La Guitarra Silver 

Mine, Temascaltepec, Mexicoò that has an effective date of 15 March 2015 (the ñTechnical Reportò). 

I graduated from the National Autonomous University of Mexico with a Bachelor in Geological 

Engineering degree in 1995, and also obtained a Master of Science degree in Geology from the 

Ensenada Scientific Research Center and High Education, Ensenada, BC, Mexico, in 2000. 

I am a member of the Association of Professional Engineers and Geoscientists of British Columbia 

and member of the Canadian Institute of Mining, Metallurgy and Petroleum.  

I have practiced my profession continuously since 1995. As a Geologist and Geological Database 

manager, I have been involved in precious and base metal sulphide mine projects and operations in 

Canada, Mexico, Peru, Ecuador, and Argentina. 

As a result of my education, qualifications and past relevant work experience in geological database 

management, I am a Qualified Person as defined in National Instrument 43ï101 Standards of 

Disclosure for Mineral Projects (NI 43ï101). 

I have visited the La Guitarra Silver Mine on several occasions in 2013 and 2014. My most recent 

personal inspection of the property took place from 1-3 of December 2014. 

I am responsible for preparation of sections 11 and 12 of the Technical Report.  

By reason of my employment with First Majestic Services Corp., the owner of the La Guitarra Silver 

Mine, I am not considered independent as described in Section 1.5 of NI 43ï101.  

I have been involved in the La Guitarra Silver Mine as geological database manager for the resource 

estimation work and for the integration of sections 11 and 12 of Technical Report since November 

2013. 

I have read NI 43ï101 and the Technical Report. I confirm that those sections of the Technical 

Report which I am responsible for have been prepared in compliance with that Instrument. 

As of the effective date of the Technical Report, to the best of my knowledge, information and belief, 

those sections of the Technical Report which I am responsible for contain all scientific and technical 

information that is required to be disclosed to make the Technical Report not misleading. 

ñSigned and sealedò 

Maria Elena Vazquez Jaimes. 

Dated: 31 March 2015 

  



  
 

CERTIFICATE OF QUALIFIED PERSON 

Jesus M. Velador Beltran, QP. 

Regional Exploration Manager 

First Majestic Silver Corp. 

Fanny Anitua, 2700. Col. Los Angeles 

Durango, Dgo. Mexico, 34076 

Tel: +52 (618) 811-7704 

jvelador@firstmajestic.com 

I, Jesus M. Velador Beltran, QP, am employed as Regional Exploration Manager with First Majestic 

Silver Corp. 

This certificate applies to the technical report entitled ñTechnical Report for the La Guitarra Silver 

Mine, Temascaltepec, Mexicoò that has an effective date of 15 March 2015 (the ñTechnical Reportò). 

I graduated from the Autonomous University of Chihuahua with a Bachelor of Geological 

Engineering degree in 1998, obtained a Master of Science degree in Geology from the University of 

Texas at El Paso, El Paso Texas in 2003 and obtained a Philosophical Doctor degree in Geology 

from the New Mexico Institute of Mining and Technology, Socorro New Mexico, in 2010. 

I am a member of the Mining and Metallurgical Society of America with QP-Geology status, a 

member of the Society of Economic Geologists, and a member of the Association of Mining 

Engineers, Metallurgist and Geologists of Mexico. 

I have practiced my profession continuously since 1999 and have been involved in exploration and 

evaluation of precious and base metal sulphide prospects, projects and operations in Mexico. 

As a result of my education, qualifications and past relevant work experience mainly in exploration, 

geology and evaluation of mineral projects, I am a Qualified Person as defined in National 

Instrument 43ï101 Standards of Disclosure for Mineral Projects (NI 43ï101). 

I have visited the La Guitarra Silver Mine on several occasions during 2013 and 2014. My most 

recent personal inspection of the property took place on 9-12 of February 2015. 

I am responsible for preparation of sections 4, 7, 8, 9, 10, 14 for La Guitarra, Nazareno and Mina de 

Agua areas, 23 and geology aspects of sections 24, 25, 26 and 27 of the Technical Report.  

By reason of my employment with First Majestic Services Corp., the owner of the La Guitarra Silver 

Mine, I am not considered independent as described in Section 1.5 of NI 43ï101. 

I have been involved in the La Guitarra Silver Mine as supervisor and coordinator of exploration and 

geology disciplines preparing information for the integration into the Technical Report since April 

2014. 

I have read NI 43ï101 and the Technical Report. I confirm that those sections of the Technical 

Report which I am responsible for have been prepared in compliance with that Instrument.  

As of the effective date of the Technical Report, to the best of my knowledge, information and belief, 

those sections of the Technical Report which I am responsible for contain all scientific and technical 

information that is required to be disclosed to make the Technical Report not misleading. 

ñSigned and sealedò 

Jesus M. Velador Beltran, QP. 

Dated: 31 March 2015 



  
 

CERTIFICATE OF QUALIFIED PERSON 

Greg Kulla P.Geo. 

Principal Geologist, Amec Foster Wheeler Americas Limited 

111 Dunsmuir Street, Suite 400 

Vancouver, BC, Canada  V6B 5W3 

Tel: (604) 664-3229 

greg.kulla@amec.com 

I, Gregory Kenneth Kulla, P.Geo., am employed as a Principal Geologist with Amec Foster Wheeler 

Americas Limited. 

This certificate applies to the technical report entitled Technical Report for the La Guitarra Silver 

Mine, Temascaltepec, Mexicoò that has an effective date of 15 March 2015 (the ñTechnical Reportò). 

I am a member of the Association of Professional Engineers and Geoscientists of British Columbia.   

I graduated from the University of British Columbia with a Bachelor of Science in Geology degree in 

1988.  

I have practiced my profession continuously since 1988 and have been involved in precious and 

base metal disseminated sulphide deposit assessments in Canada, United States, Australia, Mexico, 

Chile, Peru, and India. 

As a result of my experience and qualifications, I am a Qualified Person as defined in National 

Instrument 43ï101 Standards of Disclosure for Mineral Projects (NI 43ï101). 

I visited the La Guitarra Silver Mine between the 15
th
 and 19

th
 September 2014 

I am responsible for preparation of Sub-sections 2.4.2, 12.1.9, 12.3.2, 14.1, 25.1, and 26.1 of the 

Technical Report.  

I am independent of First Majestic Services Corp. as independence is described by NI 43ï101.  

I have no previous involvement with the La Guitarra project. 

I have read NI 43ï101 and this report has been prepared in compliance with that Instrument.  

As of the date of this certificate, to the best of my knowledge, information and belief, the Technical 

Report contains all scientific and technical information related to the Coloso deposit that is required 

to be disclosed to make the technical report not misleading. 

ñSigned and sealedò 

 

Greg Kulla, P.Geo. 

Dated: 31 March 2015 

  



La Guitarra Silver Mine 
Temascaltepec, Edo. Mexico, Mexico 
NI 43-101 Technical Report 

 
 

TOC i 

 

CONTENTS 

1. Summary ......................................................................................................................... 1-1 

1.1. Property description and ownership .......................................................................... 1-1 

1.2. Geology and mineralization ....................................................................................... 1-1 

1.3. Status of exploration, development, and operations .................................................. 1-2 

1.4. Mineral Resource and Mineral Reserve estimates .................................................... 1-2 

1.5. Conclusions and Recommendations ......................................................................... 1-4 

2. Introduction ...................................................................................................................... 2-5 

2.1. Technical Report Issuer ............................................................................................ 2-5 

2.2. Terms of Reference .................................................................................................. 2-5 

2.3. Sources of Information .............................................................................................. 2-5 

2.4. Qualified Persons and Site Visits .............................................................................. 2-6 

2.4.1. First Majestic Employees Site Visits ................................................................... 2-7 

2.4.2. Amec Foster Wheeler Site Visits ........................................................................ 2-8 

2.5. Units and Currency and Abbreviations ...................................................................... 2-8 

3. Reliance on Other Experts ............................................................................................. 3-10 

4. Property Description and Location ................................................................................. 4-11 

4.1. Property location ..................................................................................................... 4-11 

4.2. Mining concessions ................................................................................................. 4-12 

4.3. Surface Rights ........................................................................................................ 4-13 

4.4. Permits and other liabilities ..................................................................................... 4-14 

5. Accessibility, Climate, Local Resources, Infrastructure and Physiography ..................... 5-16 

5.1. Accessibility ............................................................................................................ 5-16 

5.2. Climate ................................................................................................................... 5-16 

5.3. Local Resources, Infrastructure .............................................................................. 5-16 

5.4. Physiography .......................................................................................................... 5-17 

6. History ........................................................................................................................... 6-18 

6.1. Mining in Temascaltepec through 1990 ................................................................... 6-18 

6.2. Modern Mining After 1990 ....................................................................................... 6-18 

6.3. Corporate History .................................................................................................... 6-19 

6.4. First Majestic Expansion ......................................................................................... 6-19 



La Guitarra Silver Mine 
Temascaltepec, Edo. Mexico, Mexico 
NI 43-101 Technical Report 

 
 

TOC ii 

 

6.5. Modern Mining Production Statistics ....................................................................... 6-20 

7. Geological Setting and Mineralization ............................................................................ 7-21 

7.1. Regional Geology ................................................................................................... 7-21 

7.2. Local Geology and Stratigraphy .............................................................................. 7-22 

7.3. Structural Geology .................................................................................................. 7-25 

7.4. Mineralization .......................................................................................................... 7-28 

7.4.1. Comales ï Nazareno system ........................................................................... 7-31 

7.4.2. Coloso system ................................................................................................. 7-31 

7.4.3. Guitarra vein system ........................................................................................ 7-33 

7.4.4. Mina de Agua and El Rincón systems .............................................................. 7-35 

7.5. Hydrothermal alteration ........................................................................................... 7-35 

8. Deposit Types ................................................................................................................ 8-37 

9. Exploration ..................................................................................................................... 9-40 

10. Drilling ...................................................................................................................... 10-41 

10.1. Drilling campaigns ............................................................................................. 10-41 

10.2. Drilling categories .............................................................................................. 10-42 

10.3. Core handling and storage ................................................................................ 10-43 

10.4. Data collection ................................................................................................... 10-44 

10.4.1. Collar survey .................................................................................................. 10-44 

10.4.2. Downhole survey ........................................................................................... 10-44 

10.4.3. Logging and sampling .................................................................................... 10-44 

10.4.4. Specific Gravity .............................................................................................. 10-45 

10.4.5. Core Recovery and Geotechnical logging ...................................................... 10-45 

11. Sample Preparation, Analyses, and Security ............................................................ 11-47 

11.1. 2008 Sample Preparation, Analysis and Security .............................................. 11-47 

11.2. 2011 and 2012 Sample Preparation, Analysis and Security .............................. 11-48 

11.3. 2011-2012 Sample Analysis and Assays ........................................................... 11-50 

11.4. 2011 and 2012 Sample Security ........................................................................ 11-52 

11.5. 2014 Sample Preparation, Analysis and Security .............................................. 11-53 

12. Data verification ........................................................................................................ 12-57 

12.1. Data Verification Coloso Area ............................................................................ 12-57 



La Guitarra Silver Mine 
Temascaltepec, Edo. Mexico, Mexico 
NI 43-101 Technical Report 

 
 

TOC iii 

 

12.1.1. Historical Data Verification ............................................................................. 12-57 

12.1.2. Drilling Data Verification 2014 ........................................................................ 12-58 

12.1.3. The 2014 La Guitarra Resource Database ï Coloso Area ............................. 12-58 

12.1.4. Database Structure Verification ..................................................................... 12-59 

12.1.5. Verification for transcription Errors ................................................................. 12-59 

12.1.6. QA/QC Review .............................................................................................. 12-66 

12.1.7. Standard Reference Material Conclusions ..................................................... 12-67 

12.1.8. Contamination Conclusions ........................................................................... 12-68 

12.1.9. Amec Foster Wheeler Verification Supporting Coloso Mineral Resources ..... 12-69 

12.2. Data Verification ï Nazareno Area .................................................................... 12-69 

12.2.1. Historical Data Verification ............................................................................. 12-70 

12.2.2. Drilling Data Verification 2014 ........................................................................ 12-70 

12.2.3. The 2014 La Guitarra Resource Database Nazareno Area ............................ 12-70 

12.2.4. Database Structure Verification ..................................................................... 12-71 

12.2.5. Verification for transcription Errors ................................................................. 12-71 

12.2.6. QA/QC Review .............................................................................................. 12-77 

12.3. Site Visits .......................................................................................................... 12-80 

12.3.1. First Majestic Site Visits ................................................................................. 12-80 

12.3.2. Amec Site Visits ............................................................................................. 12-80 

13. Metallurgical Testing................................................................................................. 13-82 

13.1. Mineralogical Investigations............................................................................... 13-82 

13.2. Monthly Composites Samples ........................................................................... 13-83 

13.3. Short term mining samples ................................................................................ 13-84 

13.4. Long term mining samples (drill-hole samples) .................................................. 13-84 

13.5. Metallurgical investigation ................................................................................. 13-85 

13.5.1. Sample preparation........................................................................................ 13-85 

13.5.2. Grindability Testing ........................................................................................ 13-85 

13.5.3. Monthly Composites Samples Testing ........................................................... 13-85 

13.5.4. Short Term Mining Samples Testing .............................................................. 13-86 

13.5.5. Long Term Mining Samples Testing ............................................................... 13-87 

14. Mineral Resource Estimates ..................................................................................... 14-88 



La Guitarra Silver Mine 
Temascaltepec, Edo. Mexico, Mexico 
NI 43-101 Technical Report 

 
 

TOC iv 

 

14.1. Mineral Resource Estimates Coloso .................................................................. 14-89 

14.1.1. Wireframe Model ........................................................................................... 14-89 

14.1.2. Assay Data and Composites .......................................................................... 14-91 

14.1.3. Capping ......................................................................................................... 14-92 

14.1.4. Exploratory Data Analysis .............................................................................. 14-93 

14.1.5. Block Model Dimensions ................................................................................ 14-95 

14.1.6. Assignment of Domain and Specific Gravity to Blocks ................................... 14-96 

14.1.7. Block Model Grade Estimate .......................................................................... 14-97 

14.1.8. Block Model Validation ................................................................................... 14-99 

14.1.9. Mineral Resource Classification ................................................................... 14-110 

14.1.10. Reasonable Prospects for Eventual Economic Extraction ........................ 14-112 

14.1.11. Mineral Resource Statement .................................................................... 14-113 

14.1.12. QP Comment on Coloso Mineral Resource Estimate ............................... 14-114 

14.2. Mineral Resources La Guitarra, Nazareno and Mina de Agua Areas ............... 14-115 

15. Mineral Reserves Estimates ................................................................................... 15-120 

15.1. Conversion of Mineral Resources to Mineral Reserves ................................... 15-120 

15.1.1. Dilution......................................................................................................... 15-120 

15.1.2. Mining Recovery .......................................................................................... 15-120 

15.2. Cut-off Grade Estimate .................................................................................... 15-121 

15.2.1. Metal Prices ................................................................................................. 15-121 

15.2.2. Metallurgical recoveries ............................................................................... 15-121 

15.2.3. Smelting and refining terms ......................................................................... 15-123 

15.2.4. Operating costs ............................................................................................ 15-123 

15.3. Economic Constraints...................................................................................... 15-123 

15.4. Geometric Constraints ..................................................................................... 15-124 

15.5. Mineral Reserves Estimates ............................................................................ 15-126 

16. Mining Methods ...................................................................................................... 16-128 

16.1. Mining Methods ............................................................................................... 16-128 

16.2. Coloso Mine Design ........................................................................................ 16-129 

16.3. Life-of-Mine Plan ............................................................................................. 16-134 

16.4. Manpower and Mining Fleet ............................................................................ 16-136 



La Guitarra Silver Mine 
Temascaltepec, Edo. Mexico, Mexico 
NI 43-101 Technical Report 

 
 

TOC v 

 

16.5. Geotechnical Considerations ........................................................................... 16-136 

16.5.1. Ground Support ........................................................................................... 16-138 

16.5.2. Stope Design ............................................................................................... 16-138 

17. Recovery Methods ................................................................................................. 17-140 

17.1. Processing Method .......................................................................................... 17-140 

17.1.1. Process Flowsheet....................................................................................... 17-140 

17.2. Processing Plant Configuration ....................................................................... 17-141 

17.2.1. Plant Feed ................................................................................................... 17-141 

17.2.2. Crushing ...................................................................................................... 17-141 

17.2.3. Grinding ....................................................................................................... 17-141 

17.2.4. Sampling ...................................................................................................... 17-142 

17.2.5. Flotation ....................................................................................................... 17-142 

17.2.6. Concentrate Handling .................................................................................. 17-143 

17.2.7. Tailings Management ................................................................................... 17-143 

18. Project Infrastructure .............................................................................................. 18-145 

18.1. General infrastructure ...................................................................................... 18-145 

18.2. Mine facilities ................................................................................................... 18-146 

18.3. Processing facilities ......................................................................................... 18-147 

18.4. Power and water ............................................................................................. 18-148 

19. Market Studies and Contracts ................................................................................ 19-149 

20. Environmental Studies, Permitting and Social or Community Impact ...................... 20-151 

20.1. Environmental Compliance in Mexico .............................................................. 20-151 

20.2. Pre-existent Environmental Conditions ............................................................ 20-152 

20.3. Relevant Environmental Impact Aspects ......................................................... 20-152 

20.3.1. Discharge of waste water, La Guitarra mine ................................................ 20-152 

20.3.2. Discharge of waste water, Coloso mine ....................................................... 20-152 

20.3.3. Current Tailings Impoundment ..................................................................... 20-152 

20.3.4. New tailings impoundment ........................................................................... 20-153 

20.3.5. Operation in Tlacotal .................................................................................... 20-153 

20.4. Environmental Management Program ............................................................. 20-153 

20.5. Summary of relevant environmental obligations .............................................. 20-153 



La Guitarra Silver Mine 
Temascaltepec, Edo. Mexico, Mexico 
NI 43-101 Technical Report 

 
 

TOC vi 

 

20.6. Permitting ........................................................................................................ 20-154 

20.6.1. Current Permits ............................................................................................ 20-154 

20.6.2. Permits in Process ....................................................................................... 20-154 

20.7. Mine Closure Plan ........................................................................................... 20-155 

21. Capital and Operating Costs ................................................................................... 21-156 

21.1. Capital Costs ................................................................................................... 21-156 

21.2. Operating Costs .............................................................................................. 21-156 

22. Economic Analysis ................................................................................................. 22-158 

23. Adjacent properties ................................................................................................ 23-159 

24. Other Relevant Data and Information ..................................................................... 24-160 

25. Interpretation and Conclusions ............................................................................... 25-161 

25.1. Coloso Mineral Resource Estimate .................................................................. 25-161 

25.2. La Guitarra, Nazareno and Mina de Agua areas Mineral Resource Estimate .. 25-161 

25.3. Mineral Reserve Estimates .............................................................................. 25-161 

25.4. Risks ............................................................................................................... 25-161 

26. Recommendations ................................................................................................. 26-163 

26.1. Coloso Mineral Resource Estimate .................................................................. 26-163 

26.2. La Guitarra, Nazareno and Mina de Agua areas Mineral Resource Estimate .. 26-163 

26.3. Exploration Potential ....................................................................................... 26-163 

26.3.1. Coloso Exploration Potential ........................................................................ 26-163 

26.3.2. Nazareno Exploration Potential .................................................................... 26-164 

26.3.3. Mina de Agua and El Rincón Exploration Potential ...................................... 26-164 

26.4. Throughput Expansion .................................................................................... 26-164 

26.5. Alternative Refining Process............................................................................ 26-165 

27. References ............................................................................................................. 27-166 

 

 

 

  



La Guitarra Silver Mine 
Temascaltepec, Edo. Mexico, Mexico 
NI 43-101 Technical Report 

 
 

TOC vii 

 

LIST OF TABLES 

Table 1.1: La Guitarra Silver Mine Consolidated Mineral Resources, with an effective date 
of December 31, 2014. 1-3 
Table 1.2: La Guitarra Silver Mine Mineral Reserves, with an effective date of December 31, 
2014. 1-4 

Table 2.1: List of Qualified Persons 2-7 

Table 4.1: List of Mining Concessions 4-13 

Table 6.1: La Guitarra Silver Mine production figures since 1993 6-20 

Table 11.1: SGS 2014 Analytical Methods and Detection Limits 11-55 

Table 11.2: La Guitarra Laboratory 2014 Analytical Methods and Detection Limits  11-56 

Table 12.1:  Tables of the 2014 La Guitarra Resource Database 12-59 

Table 12.2: Number of Drill-holes by Drilling Campaign 12-60 

Table 12.3: DHSurvey Data Entry Error Frequency 12-61 

Table 12.4: Lithology Data Entry Error Frequency 12-62 

Table 12.5: Veins Data Entry Error Frequency 12-62 

Table 12.6: Structure Data Entry Error Frequency 12-63 

Table 12.7: Alteration Data Entry Frequency 12-63 

Table 12.8: RQDs and Core Recovery Data Entry Error Frequency 12-64 

Table 12.9: Sample Data Entry Error Frequency 12-64 

Table 12.10: Summary of Precision, Duplicate Samples, ALS Laboratory 12-67 

Table 12.11: Summary of Standards 12-68 

Table 12.12: Summary of Bias Assessed with RMA Charts 12-68 

Table 12.13:  2015 Resource Database-Nazareno Area 12-71 

Table 12.14: Drillholes by Drilling Campaign 12-71 

Table 12.15: DHSurvey Data Entry Error Frequency 12-72 

Table 12.16: Lithology Data Entry Error Frequency 12-73 

Table 12.17: Veins Data Entry Error Frequency 12-74 

Table 12.18: Structure Data Entry Error Frequency 12-74 

Table 12.19: Alteration Data Entry Frequency 12-75 

Table 12.20: RQDs and Core Recovery Data Entry Error Frequency 12-75 

Table 12.21: Sample Data Entry Error Frequency 12-76 

Table 12.22: Quality Control Samples Insertion Rates. 2008, 2001-2012 Drilling Campaigns 12-78 

Table 12.23: Summary of Precision. Duplicate Samples. ALS Laboratory 12-78 

Table 12.24: Summary of Standards 12-79 

Table 12.25: Summary of Bias Assessed with RMA Charts 12-80 

Table 14.1: Comparison of Assay and Composite Length-Weighted Statistics 14-91 

Table 14.2: Impact of Grade Capping 14-92 

Table 14.3: Summary Statistics by Domains (assay values in g/t) 14-93 

Table 14.5: Jessica Block Model Dimensions 14-96 

Table 14.6: Joya Larga Model Dimensions 14-96 

Table 14.7: Block Model Grade Domain Coding 14-96 



La Guitarra Silver Mine 
Temascaltepec, Edo. Mexico, Mexico 
NI 43-101 Technical Report 

 
 

TOC viii 

 

Table 14.8: Estimation Parameters for Jessica Block Model 14-98 

Table 14.9: Estimation Parameters for Joya Larga Block Model 14-99 

Table 14.10: Jessica Main Zone Global Grade Bias Check 14-103 

Table 14.11: Coloso Indicated Mineral Resource 14-113 

Table 14.12: Coloso Inferred Mineral Resource 14-113 

Table 14.13: Coloso Sensitivity of Estimated Mineral Resources to Ag-Eq cut-off 14-114 

Table 14.14: Mineral Resources for La Guitarra, Nazareno and Mina De Agua Areas 14-118 

Table 14.15: La Guitarra Silver Mine Consolidated Mineral Resources 14-119 

Table 15.1: La Guitarra Operating Costs Assumptions 15-123 
Table 15.2: La Guitarra Silver Mine Mineral Reserves with an effective date of December 
31, 2014 15-127 

Table 16.1: Planned Development for Coloso Mine 16-132 

Table 16.2: Life-of-Mine Plan 16-135 

Table 16.3: Mining Fleet 16-136 

Table 19.1: La Guitarra concentrates treatment charges and payable terms. 19-149 

Table 19.2: Operational contracts in La Guitarra 19-150 

Table 20.1: Major permits issued to La Guitarra 20-154 

Table 21.1: Estimated Annual Costs 20-157 
 

  



La Guitarra Silver Mine 
Temascaltepec, Edo. Mexico, Mexico 
NI 43-101 Technical Report 

 
 

TOC ix 

 

LIST OF FIGURES 

Figure 4-1: Location map of La Guitarra Silver Mine 4-11 

Figure 4-2: La Guitarra Compañía Mining Concessions 4-12 

Figure 4-3: Map of La Guitarra Compañía Surface Rights 4-14 

Figure 7-1: Regional Geology 7-22 

Figure 7-2: Geology map of the La Guitarra property 7-24 

Figure 7-3: Stratigraphic column of La Guitarra property 7-25 

Figure 7-4: Geological Terrains boundaries 7-26 

Figure 7-5: Aster imagery from La Guitarra property 7-28 

Figure 7-6: Cross section of the central portion of Guitarra vein 7-29 

Figure 7-7: Mineral textures from La Guitarra epithermal veins 7-30 
Figure 7-8: Cross section of Jessica and Joya Larga veins, and splays with main geologic 
features  7-32 

Figure 7-9: Cross section of Jessica and Joya Larga veins 7-33 
Figure 7-10: Cross section of Santa Lucia vein and splays interpreted based on 
underground mapping and underground drilling 7-34 

Figure 7-11: Cross section of Santa Lucia vein and splays 7-35 

Figure 8-1: Geologic model for Mexican epithermal veins adapted from Buchanan (1981) 8-38 

Figure 8-2: Genetic model for epithermal deposits (Hedenquist et al., 1998) 8-39 
Figure 10-1: Drilled areas by Silvermex and First Majestic during drilling campaigns 2011 to 
2014 10-42 

Figure 10-2: Diamond drilling classification applied by First Majestic 10-43 

Figure 13-1: Typical Distribution of Minerals in La Guitarra Ore 13-83 
Figure 13-2: Metallurgical Recovery Comparison between the Mill Performance and the 
Central Lab tests 13-84 

Figure 13-3: Grindability test results for different samples of La Guitarra Silver Mine 13-85 

Figure 13-4: Silver Recovery for Short Term Mining Samples 13-86 

Figure 13-5: Gold Recovery for Short Term Mining Samples 13-87 

Figure 14-1: Oblique Plan View Looking North East of Modeled High Grade Domains 14-90 

Figure 14-2: Oblique Plan View Looking North West of Modeled High Grade Domains 14-90 

Figure 14-3: Oblique Plan View Looking South East of Modeled High Grade Domains 14-91 
Figure 14-4: Jessica Main Ag g/t Histograms and Probability Plot: Declustered Capped 
Composites 14-94 
Figure 14-5: Joya Larga Main Ag g/t Histograms and Probability Plot: Declustered Capped 
Composites 14-95 

Figure 14-6: Jessica Block Model Plan Section 14-100 

Figure 14-7: Jessica Block Model Detailed Plan Section 14-101 

Figure 14-8: Jessica Block Model Cross-Section 14-101 

Figure 14-9: Joya Larga Block Model Plan Section 14-102 

Figure 14-10: Jessica Block Model Detailed Plan Section 14-102 

Figure 14-11: Joya Larga Block Model Cross-Section 14-103 

Figure 14-12: Swath Plot for Ag Jessica ID3 Model 14-104 



La Guitarra Silver Mine 
Temascaltepec, Edo. Mexico, Mexico 
NI 43-101 Technical Report 

 
 

TOC x 

 

Figure 14-13: Swath Plot for Au Jessica ID3 Model 14-105 

Figure 14-14: Swath Plot for Ag Joya Larga ID3 Model 14-105 

Figure 14-15: Swath Plot for Au Joya Larga ID3 Model 14-106 

Figure 14-16: Herco Grade Tonnage Curves for Jessica Main Zone ID3 Model 14-107 

Figure 14-17: Herco Grade Tonnage Curves for Ag ID3 Joya Larga Main Zone ID3 Model 14-108 
Figure14-18: Joya Larga Main Zone Ag ID3 Block Grade versus Average Ag Composite 
Grade in Unfolded Space 14-109 
Figure 14-19:  Jessica Main Zone Ag ID3 Block Grade versus Average Ag Composite Grade 
in Unfolded Space 14-109 

Figure 14-20: Jessica Mineral Resource Classification. Main Domain Long Section 14-111 

Figure 14-21: Joya Larga Mineral Resource Classification. Main Domain Long Section 14-111 

Figure 14-22: Longitudinal section of the Guitarra vein showing resource blocks 14-116 

Figure 14-23: Longitudinal section of La Tuna vein showing resource blocks 14-116 

Figure 14-24: Longitudinal section of Veta Rica vein showing resource blocks 14-117 

Figure 14-25: Longitudinal section of Nazareno vein showing resource blocks 14-117 

Figure 15-1: La Guitarra 2014 Mine Production by domain 15-122 

Figure 15-2: Metallurgical Recovery for Silver and Gold during 2014 15-122 
Figure 15-3: Longitudinal Section of the Jessica vein in Coloso showing the constraining 
shapes for reserve estimation 15-124 
Figure 15-4: Longitudinal Section of the Jessica vein in Coloso showing the reserve blocks 
after considering pillars and access. 15-125 
Figure 15-5: Longitudinal Section of the Joya Larga vein in Coloso showing the constraining 
shapes for reserve estimation 15-125 
Figure 15-6: Longitudinal Section of the Joya Larga vein in Coloso showing the reserve 
blocks after considering pillars and access 15-126 

Figure 16-1: Schematic of the cut-and-fill mining method utilized in La Guitarra 16-128 
Figure 16-2: Transversal section view showing the main ramps to access the Joya Larga 
and Jessica veins in Coloso mine 16-130 
Figure 16-3: Longitudinal section view of the Coloso mine showing the as-mined and the 
planned development. 16-130 
Figure 16-4: Longitudinal section view of the Jessica vein showing planned development 
and minable blocks. 16-133 
Figure 16-5: Isometric view looking southwest of the Joya Larga vein showing planned 
development and minable blocks. 16-133 

Figure 16-6: Image of Joya Larga vein drill core. 16-137 

Figure 16-7: Argillized volcanic tuffs encasing brecciated quartz vein. 16-138 
Figure 16-8: Estimated support requirement for UG-1 and UG-2, adapted from Palmstrom 
and Broch (2006). 16-139 

Figure 17-1: La Guitarra Processing Plant Flowsheet 17-140 

Figure 18-1: La Guitarra general infrastructure arrangement 18-145 

Figure 18-2: Image of the San Rafael mine portal 18-146 

Figure 18-3: Detail of the La Guitarra infrastructure 18-147 

Figure 18-4: Image of La Guitarra processing facilities 18-148 

 



La Guitarra Silver Mine 
Temascaltepec, Edo. Mexico, Mexico 
NI 43-101 Technical Report 

 
 

Page 1-1 

 

1. Summary 

This Technical Report was prepared by First Majestic Silver Corp. (First Majestic) in compliance 

with the disclosure requirements of National Instrument 43-101 ï Standards of Disclosure for 

Mineral Projects (ñNI 43-101ò) to release current technical information and updated estimates of 

Mineral Resources and Mineral Reserves about the La Guitarra Silver Mine. 

1.1. Property description and ownership 

This technical report refers to the La Guitarra Silver Mine (the ñPropertyò or ñLa Guitarraò), which 

consists of two underground silver-gold producing mines: La Guitarra mine and Coloso mine 

located in the municipality of Temascaltepec, Estado de Mexico, Mexico. The Property is 

comprised of 43 mining exploitation concessions covering 39,714 hectares (98,135 acres). The 

La Guitarra Silver Mine is owned and operated by La Guitarra Compañía Minera S.A de C.V. 

(ñLa Guitarra Compa¶²aò) which is an indirect wholly owned subsidiary of First Majestic. 

1.2. Geology and mineralization 

The Property is located at the southern intersection between the Sierra Madre Occidental and 

the Faja Volcanica Transmexicana (ñFVTMò). The regional geology is dominated by the 

Cretaceous age Guerrero Terrane volcanic sedimentary sequence, Eocene ï Oligocene age 

volcanic rocks and intrusions of the Sierra Madre Occidental and the Miocene ï Recent age 

basalts and andesites of the FVTM. 

The rocks of the Guerrero terrane have been deformed by the compresional Laramide Orogeny 

which folded, thrust-faulted and metamorphosed the volcanic sedimentary sequence. The 

Guerrero Terrane has been partially capped and intruded by volcanic rocks and intrusions of the 

Sierra Madre Occidental and the FVTM. Following the Laramide Orogeny, three different 

extensional events reactivated mostly NW trending faults which favor the emplacement of dikes, 

domes, stocks and epithermal veins.  

La Guitarra property contains in excess of one hundred epithermal veins which are either 

hosted by tuffs, breccias, granite, and metasedimentary rocks of the Guerrero Terrane. The 

veins trend NW to E-W and are described as Intermediate Sulfidation Epithermal veins 

containing silver, gold and some lead and zinc. Individual veins pinch and swell and vary in 

width from tens of centimetres to more than twenty metres whereas ore shoots contained within 

veins have widths usually between 1 and 4 metres. Intersection of NW to E ï W veins with NE 

and N ï S faults and fractures have been suggested as main controls for ore shoot localization. 
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1.3. Status of exploration, development, and operations 

Exploration at La Guitarra property employs prospecting, surface and underground mapping, 

sampling and drilling (underground and surface). Between July 2012 and December 2014, First 

Majestic drilled 35,575 metres in 262 diamond drill-holes. In 2014, First Majestic drilled 6,188 

metres in 57 holes, 50 holes were drilled from underground in La Guitarra mine and 7 holes 

were drilled from surface on the Guitarra NW. Most of the drilling by First Majestic has been 

focused on infill and delineation of known mineralization. 

Mining in the Temascaltepec area started and has been ongoing since the 1550ôs when the 

Spanish miners first arrived. In the 18th century, the Mina de Agua mine and surrounding areas 

were one of México's largest silver producers, generating approximately 10% of the country's 

total mineral wealth. Modern mining resumed in 1990 when the Compañía Minera Arauco 

conducted exploration and development works on the Guitarra vein with an initial production 

rate of 30 tpd. In 1993, Luismin S.A. de C.V. (Luismin) acquired the property and began 

consolidating the Temascaltepec District. Luismin expanded the reserve base in La Guitarra 

Silver Mine and increased the milling capacity to 320 tpd.  

In August of 2003, Genco Resources Ltd. (Genco) purchased the entire Temascaltepec Mining 

District and the La Guitarra Silver Mine from Luismin. In 2010, Silvermex Resources Inc. 

(ñSilvermexò), gained control over all mineral concessions within the Temascaltepec District and 

on July 3, 2012, First Majestic acquired all of the issued and outstanding shares of Silvermex, 

whose primary asset was the La Guitarra Silver Mine located in Mexico State, México. 

Since First Majestic became owner of the La Guitarra Silver Mine, it commenced a plan to 

expand this operation from 350 tpd to 520 tpd. Construction of the foundations commenced in 

the third quarter of 2012 and the expansion was completed in May 2013. In 2014, First Majestic 

processed a total of 186,881 tonnes of ore with average silver head grade of 127 g/t and 

produced a total 1,056,078 equivalent ounces of silver. 

1.4. Mineral Resource and Mineral Reserve estimates 

Mineral Resources from La Guitarra were classified in order of increasing geological confidence 

into Inferred, Indicated and Measured categories as defined by the ñCIM Definition Standards ï 

For Mineral Resources and Mineral Reservesò in 2014 whose definitions are incorporated by 

reference into NI 43-101. 

Mineral Resources for the Coloso area have been estimated for First Majestic by Amec Foster 

Wheeler Americas Limited (Amec Foster Wheeler) under the supervision of Greg Kulla, P.Geo. 

The estimates are based on exploration results from the 2008, 2011 and 2012 exploration 

campaigns and upon geologically constrained block models. Mineral Resources for La Guitarra, 
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Nazareno and Mina de Agua areas have been estimated by First Majestic based on exploration 

results from 2006 to 2014 using the polygonal method to construct longitudinal sections of the 

vein shoots. 

Table 1.1 shows the consolidated Mineral Resources for La Guitarra as at December 31, 2014. 

The tabulation includes material classified as measured, indicated, and inferred using metal 

prices of $22 USD/oz for silver and $1,350 USD/oz for gold. The Mineral Resources reported 

herein have an effective date of December 31, 2014. The Mineral Resources reported herein 

are inclusive of Mineral Reserves. 

Table 1.1: La Guitarra Silver Mine Consolidated Mineral Resources, with an effective date of 

December 31, 2014. 

 
(1) Mineral Resources have been classified in accordance with the CIM Definition Standards on Mineral Resources and Mineral Reserves, whose 
definitions are incorporated by reference into NI 43-101. 
(2) Cut-off grade considered for sulphides was 180 g/t Ag-Eq and is based on actual and budgeted operating and sustaining costs. 
(3) Metallurgical recovery used was 85% for silver and 79% for gold. 
(4) Metal payable used was 95% for silver and 95% for gold. 
(5) Metal prices considered were $22 USD/oz Ag, $1,350 USD/oz Au. 
(6) Silver equivalent grade is estimated as: 

Ag-Eq = Ag Grade + (Au Grade x Au Recovery x Au Payable x Au Price) / (Ag Recovery x Ag Payable x Ag Price). 
(7) Tonnage is expressed in thousands of tonnes, metal content is expressed in thousands of ounces. 
(8) Totals may not add up due to rounding. 
(9) Measured an Indicated Mineral Resources are reported inclusive or Mineral Reserves. 
(10) Mineral Resources include estimates for the La Guitarra, Nazareno and Mina de Agua areas prepared under supervision of Jesus M. Velador 
Beltran, QP of First Majestic, and estimates for the Coloso area prepared under supervision of Greg K. Kulla, P.Geo. of Amec Foster Wheeler. 

La Guitarra Compañía has all necessary permits for current mining and processing operations, 

including an operating license, a water use permit, an Environmental Impact Authorization 

(ñEIAò) for the La Guitarra and Coloso mines and exploration permits for Nazareno, Tlacotal, 

Trancas, La Guitarra NW, Temascaltepec and San Simon projects. 

Mineral Reserve is the economically mineable portion of a Measured or Indicated Mineral 

Resource. Mineral reserves were calculated by First Majestic under the supervision and review 

of Ramon Mendoza-Reyes P.Eng., Vice President, Technical Services of First Majestic, who is 

a qualified person as that term is defined by NI 43-101. 



La Guitarra Silver Mine 
Temascaltepec, Edo. Mexico, Mexico 
NI 43-101 Technical Report 

 
 

Page 1-4 

 

Mineral Reserves are estimated after incorporating modifying factors to the mineable blocks. 

The modifying factors considered in La Guitarra and Coloso mines include: dilution and 

extraction factors, including mining losses, referred in this Technical Report as mining recovery. 

Mineral reserves for La Guitarra as at December 31, 2014, comprising material classified as 

proven and probable reserves using metal prices of $20 USD/oz for silver and $1,200 USD/oz 

for gold. Table 1.2 shows the mineral reserves for La Guitarra as at December 31, 2014. 

Table 1.2: La Guitarra Silver Mine Mineral Reserves, with an effective date of December 31, 2014. 

 
(1) Mineral Reserves have been classified in accordance with the CIM Definition Standards on Mineral Resources and Mineral Reserves, whose 
definitions are incorporated by reference into NI 43-101. 
(2) Cut-off grade considered for sulphides was 200 g/t Ag-Eq and is based on actual and budgeted operating and sustaining costs. 
(3) Metallurgical recovery used was 85% for silver and 79% for gold. 
(4) Metal payable used was 95% for silver and 95% for gold. 
(5) Metal prices considered were $20 USD/oz Ag, $1,200 USD/oz Au. 
(6) Silver equivalent grade is estimated as: 

Ag-Eq = Ag Grade + (Au Grade x Au Recovery x Au Payable x Au Price) / (Ag Recovery x Ag Payable x Ag Price). 
(7) Tonnage is expressed in thousands of tonnes, metal content is expressed in thousands of ounces. 
(8) Totals may not add up due to rounding. 

1.5. Conclusions and Recommendations 

First Majestic has been operating La Guitarra since July 3, 2012, and currently processes 520 

tpd. In 2014, the company processed a total of 186,881 tonnes of ore with average silver head 

grade of 127 g/t and produced a total 1,056,078 equivalent ounces of silver.  

Between July 2012 and December 2014, First Majestic drilled 35,575 metres in 262 diamond 

drill-holes. In 2014, First Majestic drilled 6,188 metres in 57 holes. Most of the drilling by First 

Majestic has been focused on infill and delineation of known mineralization. 

Mineral Resources for the Coloso area have been estimated for First Majestic by Amec Foster 

Wheeler under the supervision of Greg Kulla, P.Geo., upon geologically constrained block 

models. Mineral Resources for La Guitarra, Nazareno and Mina de Agua areas have been 

estimated by First Majestic using polygonal methods.  

La Guitarra Compañía has all necessary permits for current mining and processing operations. 

The mineral resources reported herein are inclusive of mineral reserves. Mineral Reserves were 

estimated after incorporating modifying factors, such as dilution and extraction factors, to the 

mineable blocks. Mineral Reserves were calculated by First Majestic under the supervision and 

review of Ramon Mendoza-Reyes P.Eng. Mineral Resources and Mineral Reserves reported 

herein have an effective date of December 31, 2014.  
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2. Introduction 

2.1. Technical Report Issuer 

The La Guitarra Silver Mine (ñthe Propertyò) is owned and operated by La Guitarra Compañía 

Minera S.A de C.V. (ñLa Guitarra Compañíaò) which is an indirect wholly owned subsidiary of 

First Majestic Silver Corp. (ñFirst Majesticò). First Majestic acquired ownership of the La Guitarra 

Silver Mine through the acquisition of all of the issued and outstanding common shares of 

Silvermex Resources Inc. (Silvermex) on July 3, 2012. 

First Majestic is a publicly listed company incorporated in Canada with limited liability under the 

legislation of the Province of British Columbia. The Company is in the business of silver 

production, development, exploration, and acquisition of mineral properties with a focus on 

silver production in Mexico. The Companyôs shares trade on the Toronto Stock Exchange under 

the symbol ñFRò, on the New York Stock Exchange under the symbol ñAGò, on the Frankfurt 

Stock Exchange under the symbol ñFMVò and on the Mexican Stock Exchange under the 

symbol ñAGò. 

The La Guitarra Silver Mine comprises two operating mines, La Guitarra and Coloso, and three 

past producing areas, the Nazareno, Mina de Agua and El Rincón, which are now considered 

as exploration areas.  

2.2. Terms of Reference 

This Technical Report was prepared by First Majestic in compliance with the disclosure 

requirements of NI 43-101 to release technical information about the La Guitarra Silver Mine, its 

current operating conditions and updated estimates of Mineral Resources and Mineral 

Reserves. 

The effective date of this Technical Report is March 15, 2015 which represents the cut-off date 

for the scientific and technical information used in the Report. The effective date of the Mineral 

Resources and Mineral Reserves estimates included in this Technical Report is December 31, 

2014. 

2.3. Sources of Information 

For the purposes of the Technical Report, all information, data, and figures contained or used in 

its integration have been provided by First Majestic, unless otherwise stated. See also Section 

27 of this Technical Report for references. 

The Mineral Resource estimates for the La Guitarra, Nazareno and Mina de Agua areas of the 

La Guitarra Silver Mine were prepared by First Majestic. The Mineral Resource estimate for the 
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Coloso area of the La Guitarra Silver Mine was prepared by Amec Foster. The Mineral 

Reserves estimates for all areas were prepared by First Majestic. 

Previously filed technical reports and studies on the Property include the following: 

¶ La Guitarra Mine Technical Report, Temascaltepec, Mexico, dated January 29, 2010. 

Prepared for Genco Resources Ltd. by Glenn R. Clark, P.Eng, Glenn R. Clark & 

Associates Ltd. and John C. Thornton, SAIIM, Thor Resources LLC., (the ñ2010 

Technical Reportò) 

¶ La Guitarra Feasibility Study dated August 2009. Prepared for Genco Resources Ltd. by 

Kappes, Cassiday and Associates. 

Note that in the previously filed technical reports the management of First Majestic considered 

that the open pit mine plan contained in the 2010 Technical Report commissioned by Silvermex 

for the Property was not the optimal development plan considering permitting and socio-

economic issues that would likely be involved. Consequently, the Mineral Resources and 

Mineral Reserves estimates contained in previous technical reports on the La Guitarra Silver 

Mine have been re-assessed on the basis of underground mining methods only and the 

processing plant utilizing only a flotation circuit. This review has resulted in a revised mine plan 

which is the basis of this Technical Report. 

The Propertyôs infill and delineation drilling program is ongoing as of the effective date of the 

Report. Where applicable, results received to date from this recent drilling activity have 

generally corroborated the updated resource model. 

2.4. Qualified Persons and Site Visits 

This Technical Report has been prepared by employees of First Majestic under the supervision 

of Ramon Mendoza Reyes, P.Eng., Vice President of Technical Services, Jesus M. Velador 

Beltran, MMSA, Regional Exploration Manager, and Maria E. Vazquez Jaimes, P.Geo., 

Geological Database Manager. The Mineral Resource estimate for the Coloso area of the 

Property was prepared by Amec Foster Wheeler under the supervision of Gregory Kenneth 

Kulla, P.Geo. 

Table 2.1 below shows the list of Qualified Persons contributing to the listed sections of the 

Report, their affiliation and area of expertise and the dates of the relevant site visits to the 

Property. 
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Table 2.1: List of Qualified Persons 

 

2.4.1. First Majestic Employees Site Visits 

Messrs. Mendoza Reyes, Velador Beltran, Vazquez Jaimes and Kulla are qualified persons as 

that term is defined by NI 43-101, for the sections of the Report that they take responsibility. 

Messrs. Mendoza Reyes, Velador Beltran and Vazquez Jaimes are employees of First Majestic 

and as such are not independent as described in Section 1.5 of NI 43ï101. 

Mr. Ramon Mendoza visited the La Guitarra property on several occasions during 2014 and 

during these visits, he coordinated the integration of information for Mineral Resource and 

Mineral Reserves estimates. Information including but not limited to: mining methods, 

productivity, operating and capital costs and metallurgical recoveries. During the most recent 

visit on the 8th to 10th of January, 2015, he supervised the stope optimization process to 

constrain the Mineral Reserves of the Coloso area and reviewed the production depletion 

estimates of La Guitarra and Coloso mines. 

Mr. Jesus Velador visited La Guitarra property on several occasions during 2013, 2014 and 

2015, the most recent visits being between the 10th and 12th December, 2014 and the 9th and 

12th February, 2015. Mr. Velador conducted field visits to the Nazareno and Rincón areas, 

Coloso mine, La Guitarra mine, he inspected drill core from 11 holes from Coloso with special 

emphasis on mineralization, alteration, structures and paragenesis, inspected the channel 

sampling procedure at Coloso mine and examined longitudinal sections and plan views from 

Coloso and La Guitarra mines. 

Ms. Maria Vazquez visited the site on several occasions from December 2013 to December 

2014 conducting database audits for the Coloso and Nazareno areas and observed exploration 

practices to support mineral resource estimates. During the most recent visits, between the 1st 
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and 3rd of December, 2014 she conducted training in Database Management to La Guitarra 

geological personnel. 

2.4.2. Amec Foster Wheeler Site Visits 

Mr. Greg Kulla visited the property between the 15th and 19th September 2014. During this visit 

he reviewed drilling, logging, and sampling procedures, and assay quality control procedures. 

While at site he also reviewed several drill core intersections of the Joya Larga and Jesicca 

veins of the Coloso deposit. While at site another Amec Foster Wheeler employee completed an 

inspection of the Joya Larga underground workings where he observed the vein mineralization. 

2.5. Units and Currency and Abbreviations 

Units of measurement are metric. All costs are expressed in United States dollars unless 

otherwise noted. Only common and standard abbreviations were used wherever possible. A list 

of abbreviations used is as follows: 

Distances: mm ï millimetre 

cm ï centimetre 

m ï metre 

km ï kilometre 

masl ï metres above sea level 

Areas:  m2 ï square metre 

ha ï hectare 

km2 ï square kilometre 

Weights: oz ï troy ounces 

k oz ï 1,000 troy ounces 

lb - pound 

g ï grams 

kg ï kilograms 

t ï tonne (1,000 kg) 

kt ï 1,000 tonnes 

Mt ï 1,000,000 tonnes 

Time:  min ï minute 

hr ï hour 

op hr ï operating hour 

d ï day 

yr ï year 

Volume/Flow: m3ï cubic metre 

m3/hr ï cubic metres per hour 

cu yd ï cubic yards 
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Assay/Grade: g/t ï grams per tonne 

g/L ï grams per litre 

ppm ï parts per million 

ppb - parts per billion 

Currency: $ - United States dollar 

Other:  tpd ï tonnes per day 

  ktpd ï 1,000 tonnes per day 

  Mtpa - 1,000,000 tonnes per year 

kW ï kilowatt 

MW ï megawatt 

kVA ï kilovolt-ampere 

MVA ï Megavolt-ampere 

kWh ï kilowatt hour 

MWh ï megawatt hour 

°C ï degrees Celsius 

Ag ï silver 

Au ï gold 

Pb ï lead 

Zn ï zinc 

Cu ï copper 

Ag-Eq ï silver equivalent 
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3. Reliance on Other Experts 

First Majestic qualified personsô opinion contained herein is based on information provided to 

them by other First Majestic employees and consultants. The qualified persons used their 

experience to guide and supervise the work performed for the integration of this information and 

to determine if the information was suitable for inclusion in the Report. Portions of the general 

information and geology descriptions from previous reports were suitable for inclusion in the 

Report. In general, information that required updating included most of the information related to 

the mine plan, which is based on underground mining methods for extraction of the mineralized 

material and the flotation process for the recovery of metals. 

Greg Kulla of Amec Foster Wheeler has fully relied upon, and disclaims responsibility for 

information regarding environmental, permitting, legal, title, taxation, socio-economic, marketing 

and political factors provided through by First Majesticôs experts through the following 

documents: 

¶ Email from Ramon Mendoza titled ñRelianceò dated 31 March 2015 

¶ Letter from Rafael Araujo Esquivel titled ñMining Concessions and Surface Agreements 

Statusò dated 31 March 2015 

Information in these documents has been used in Section 14 of the Report in consideration of 

factors that might materially affect the Coloso Mineral Resource estimate. 
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4. Property Description and Location 

4.1. Property location 

The La Guitarra Silver Mine is a producing mine located in the historic Temascaltepec mining 

district (the ñTemascaltepec Districtò) in the municipality of Temascaltepec, Estado de Mexico, 

Mexico, approximately 130 kilometres southwest of Mexico City (Figure 4.1). The Mine portal is 

located at approximately 100Á04ô39òW Longitude and 19Á03ô23òN Latitude, at an elevation of 

approximately 1,990 metres. The processing plant is located at 100° 04' 42" W and 19° 03' 24" 

N or UTM zone 14Q, 386,556 E and 2,107,470 N at an elevation of 1960 metres above sea 

level. The project site can be accessed by asphalt road from Temascaltepec (5 km), from 

Tejupilco (30 km) and from the major metropolitan areas of Toluca (70 km) and Mexico D.F. 

(130 km). Travel time from the international airport in Mexico City ranges from 2.5 hours to 4 

hours depending on traffic.  

 
Figure 4-1: Location map of La Guitarra Silver Mine 
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4.2. Mining concessions 

The Property is comprised of 43 exploitation concessions covering 39,714 hectares (98,135 

acres), which are operated and owned by La Guitarra Compañía. Most of the mining 

concessions are located within the Municipality of Temascaltepec while some concessions 

extend to the municipalities of Valle de Bravo and San Simón de Guerrero (Figure 4.2)  

In Mexico, mining concessions are granted by the Economy Ministry, and these are considered 

exploitation concessions with a 50-year term. Mining concessions have an annual minimum 

investment to complete and an annual mining rights fee to be paid to keep the concessions 

effective. Valid mining concessions can be renewed for an additional 50-year term as long as 

the mine is active. According to Mr. Rafael Araujo, legal and technical representative for First 

Majestic (Perito Minero), all 43 concessions are currently in good standing. Of the La Guitarra 

Compañía concessions, the oldest were granted in 1983 and the most recent in 2007. Table 4.1 

shows a detailed list of the concessions with covered surface and current expiration dates. 

There are no royalties in effect over First Majesticôs concessions at La Guitarra.  

  
Figure 4-2: La Guitarra Compañía Mining Concessions 
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Table 4.1: List of Mining Concessions 

  

4.3. Surface Rights 

Surface rights in the area of the mining concessions are held both privately and through group 

ownership either as communal lands, or Ejido lands. 

NAME TITLE HECTARES FROM TO

1 EL REY 172361 7.6746 15/12/1983 14/12/2033

2 LA CRUZ 179607 3.7811 11/12/1986 01/12/2036

3 EL NUEVO REY 180496 6.0000 13/07/1987 13/07/2037

4 VETA GRANDE No. DOS 185878 8.0000 14/12/1989 14/12/2039

5 JESÚS NAZARENO 189684 6.0000 05/12/1990 14/12/2040

6 DEMASIAS DEL PROGRESO 191124 3.3472 29/04/1991 28/04/2041

7 FRACC. II DE TERESA I 191224 1.3325 19/12/1991 18/12/2041

8 TERESA II 191225 1.6874 19/12/1991 18/12/2041

9 TERESA I 191235 35.0969 19/12/1991 18/12/2041

10 AMPLIACION DEL PROGRESO 191334 3.0171 19/12/1991 18/12/2041

11 GUADALUPE 191482 43.0000 19/12/1991 18/12/2041

12 EL GUITARRON 191488 138.4904 19/12/1991 18/12/2041

13 LA GUITARRILLA 192325 7.5403 19/12/1991 18/12/2041

14 EL SALVADOR 192797 7.3149 19/12/1991 18/12/2041

15 AMPLIACION  DEL REY 193970 0.3533 20/12/1991 19/12/2041

16 AMPL. DE LOS COMALES 195409 151.4325 14/09/1992 29/12/2033

17 LA TOSCA 196113 30.0000 23/09/1992 22/09/2042

18 LA ALBARRADA 196548 1.5419 23/07/1993 22/07/2043

19 EL PROGRESO 198404 2.5698 26/11/1993 25/11/2043

20 SAN JOSÉ 198961 35.0000 11/02/1994 10/02/2044

21 EL VIOLIN 199934 10.0000 17/06/1994 16/06/2044

22 JESSICA 203986 25.0000 26/11/1996 25/11/2046

23 EL CONTRABAJO 206547 3.1967 23/01/1998 22/01/2048

24 NAZARENO DE ANECAS 208817 279.8508 15/12/1998 14/12/2048

25 EL COLOSO III 210464 154.7519 08/10/1999 07/10/2049

26 EL COLOSO II 211448 157.9183 23/05/2000 22/05/2050

27 EL COLOSO IV 212370 1.6048 04/10/2000 04/10/2050

28 SAN LUIS SUR 88 212556 1,538.9474 31/10/2000 30/10/2050

29 LA GUITARRILLA DOS FRAC.I 215219 9.0992 14/02/2002 13/02/2052

30 LA GUITARRILLA DOS FRAC.II 215220 20.4517 14/02/2002 13/02/2052

31 EL VIRREY 216193 4.6048 12/04/2002 12/04/2052

32 EL NAZARENO SUR 216635 17.1998 17/05/2002 16/05/2052

33 EL NAZARENO 217506 897.3527 16/07/2002 16/07/2052

34 LOS TIMBRES 217766 383.5042 13/08/2002 12/08/2052

35 EL PEÑON FRAC. 1 217796 94.3021 23/08/2002 23/08/2052

36 EL NUEVO RINCÓN 217986 465.4087 18/09/2002 17/09/2052

37 EL PEÑON 218282 185.0801 17/10/2002 16/10/2052

38 MINA DE AGUA 218797 2,239.4495 17/01/2003 16/01/2053

39 EL COLOSO 221269 276.0000 14/01/2004 13/01/2054

40 JODY 228902 100.0000 16/02/2007 15/02/2057

41 TERE 228903 329.5814 16/02/2007 15/02/2057

42 LUCIA 228904 327.5000 16/02/2007 15/02/2057

43 RENACIMIENTO 229918 31,700.2962 28/06/2007 27/06/2057

TOTAL HECTARES 39,714.2802
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La Guitarra Compañía currently leases surface rights covering 62 hectares from the community 

of La Albarrada under a Temporary Occupation Agreement in effect for 15 years commencing 

January 1, 2012. The current areas of operations, the existing mill and the majority of the 

existing infrastructure are located within these 62 hectares. La Guitarra Compañía holds 420 

hectares of surface rights covering the Nazareno area of the property. La Guitarra Compañía 

also owns 34 hectares of surface rights in the Municipality of San Simon de Guerrero, which 

cover part of the Santa Ana Vein. Negotiations with the community of Mina de Agua are being 

conducted in order to allow the Company to access the old Mina de Agua mine. Figure 4.3 

shows the surface rights owned and leased by First Majestic. In order to expand operations in 

other areas, First Majestic may need to purchase additional surface rights or negotiate 

additional temporary occupation agreements. 

 
Figure 4-3: Map of La Guitarra Compañía Surface Rights 

4.4. Permits and other liabilities 

La Guitarra Compañía has all necessary permits for current mining and processing operations, 

including an operating license, a water use permit, an Environmental Impact Authorization 

(ñEIAò) for the La Guitarra and Coloso mines and exploration permits for Nazareno, Tlacotal, 

Trancas, La Guitarra NW, Temascaltepec and San Simon projects. 
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An application to obtain an EIA for mining operations in Mina de Agua is in the assessment 

stage at the Mexican environmental agency. A request to increase the authorized volume of 

water use has also been submitted to the authorities. 

Exposure to environmental liabilities exists in the form of: 

(1) discharge of acid drainage water pumped from the underground mine workings. At present 

this flow is discharged after being passed through a retaining facility, which is built into the 

drainage area below the portal and utilizes limestone-filled gabions to neutralize the acidic 

underground mine water. 

(2) an impoundment containing over one million tonnes of tailings from the flotation processing 

plant. The tailings impoundment produces an acid seepage, which is also passed through the 

limestone-filled gabions. 

(3) a mine waste rock dump located near the San Rafael mine portal. Some waste rock in the 

dump contain sulfides, which may produce acid mine drainage in the future although current 

levels are within tolerance. 

To the extent known, there are no environmental or social issues that could materially impact 

the Companyôs ability to conduct exploration and mining activities in the district; on this respect, 

the Company relies on its relationship with the local communities, labour unions, and the 

government regulators, which are presently businesslike and amicable. 
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5. Accessibility, Climate, Local Resources, Infrastructure and Physiography 

5.1. Accessibility 

The Temascaltepec District and La Guitarra Silver Mine are located approximately 130 

kilometres southwest of México City and approximately 65 kilometres from Toluca, México 

stateôs capital. La Guitarra is at an elevation of approximately 1,990 metres. The nearest local 

town is Temascaltepec, which is approximately 5 kilometres from La Guitarra Silver Mine. 

International airports are located in both México City and Toluca. Major population centres in the 

area include Temascaltepec, San Simon de Guerrero and Valle de Bravo. There are paved 

roads throughout the Temascaltepec District. Current areas of operations are situated less than 

2 kilometres from paved roads and are easily accessible by two-wheel drive vehicles. As the 

Temascaltepec District has a long history of mining, most areas of potential interest are located 

within a few hundred metres of gravel or paved roads. 

5.2. Climate 

The climate in the area is moderate in temperature and relatively humid. The average annual 

temperature is about 18°C. The warm season registers an average of 26°C with the month of 

May having an average high of 28°C; the cold season average is in the order of 8°C with the 

month of January registering the average low of 4°C. 

Average annual precipitation is 1,200 mm with a wet season in summer usually during the 

months of June through October (rainfall greater than 60 mm per month) and a dry season 

usually during the months from November to May (less than 60 mm per month). 

5.3. Local Resources, Infrastructure 

The La Guitarra Silver Mine has good access to local infrastructure and services within the local 

center of Temascaltepec, where there are schools, shops, markets, banks, post offices, hotels, 

gas stations, and some professional services. Telephone and high speed internet connection at 

the mine site are provided by a link to the town of Temascaltepec. 

The local communities provide a large labour pool and sufficient accommodation to support any 

current or anticipated levels of staffing. The national power grid crosses the property within 700 

metres of the existing mill and offices. All current and projected production centres are near 

natural water sources. Medical clinics are located in the communities of Temascaltepec and 

San Simon de Guerrero, and hospitals are located in Valle de Bravo and Toluca. Proximity to 

the major industrial centres of Toluca and México City provides access to a large variety of 

suppliers. The lakeside resort of Valle de Bravo is located 14 km to the North and on weekends 
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caters to Mexico City residents. Valle de Bravo traffic does not pass the project site, nor is the 

project site visible from Valle de Bravo. 

The infrastructure at the mine site consists of an analytical laboratory, drill core storage facilities, 

a flotation plant and mill, offices, repair shops, and warehouses. The various buildings at the 

mine site are joined together and supported by a computer network. Water is supplied from the 

mine workings and surface streams. The mine holds the right to take 192,000 cubic metres of 

water per annum from the Temascaltepec River. 

5.4. Physiography 

The mine and the plant facilities at La Guitarra are located in rough, hilly terrain. The elevation 

at the plant is approximately 1,990 metres. The topographic relief in the area is 500 metres. 

Much of the area is forest covered with pine trees that are less than 260 centimetres in 

diameter. In some areas, the underbrush is dense and difficult to pass through. The stream 

valleys have broad, relatively flat flood plains that are used for agriculture. 
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6. History 

6.1. Mining in Temascaltepec through 1990 

Mining in the Temascaltepec area started in the mid-1500s when the Spanish miners first 

arrived. Old tools, ancient buildings and antiquated mining shafts are found throughout the area. 

Early Spanish operations were focused in an area 4 kilometres southeast of La Guitarra in an 

area called Mina de Agua, where much softer rock made it easier to access the underlying silver 

and gold. Production in the Temascaltepec District has been ongoing since the 1550s. 

In the 18th century, the Mina de Agua mine and surrounding areas were one of México's largest 

silver producers, generating approximately 10% of the country's total mineral wealth. The mine 

was well known for its very high, or 'bonanza'-type, grades of silver and gold, and historical 

records from the period refer to several kilograms of silver per tonne and several tens of grams 

of gold per tonne. Historical documents indicate that the production was valued in excess of 

$100 per tonne, when prices were approximately $15 per ounce for gold and $1 per ounce for 

silver. One of these areas at the Cinco Senores shaft was abandoned due to flooding while in 

the midst of mining bonanza grade ore. Two efforts were made to finance the recovery of this 

mine; one in 1831 by London mine financiers and another in 1907 by financiers from France. 

Both efforts were thwarted by financial crises in those respective countries and the mine 

remains closed to this day. 

Mining in the Temascaltepec District came to a halt in the early 19th century for two primary 

reasons: technology was unable to handle the underground flooding that occurred in several 

mining shafts and the 1810 War of Independence in México caused political upheaval in the 

Temascaltepec District. 

Temascaltepec remained more or less idle from 1810 until the early 20th century when the 

American Rincón Mining Company began significant mining and smelting operations at Rincón, 

in the southeast portion of the Temascaltepec District. This operation continued until the mid-

1930s, when it closed as a result of inadequate capital reinvestment. Over the life of the Rincón 

mine the Temascaltepec District was the third largest silver producer in México. 

6.2. Modern Mining After 1990 

Modern mining resumed in 1990 when the Compañía Minera Arauco returned to where the 

Spaniards were purported to have begun, as early as 1555, conducting exploration and 

development work on the Guitarra vein with an initial production rate of 30 tpd. 
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In 1993, Luismin S.A. de C.V. (ñLuisminò) acquired the property and began consolidating the 

Temascaltepec District. Luismin expanded the reserve base in La Guitarra Silver Mine and 

increased the milling capacity to 320 tpd.  

In August of 2003, Genco Resources Ltd. (ñGencoò) purchased the entire Temascaltepec 

Mining District and the La Guitarra Silver Mine from Luismin. During the last few years that 

Luismin operated the mine, insufficient reinvestment was made to maintain or increase the 

Reserve base and thus the mining rate slowly began to decrease. 

In 2003/2004, under Gencoôs direction, three surface drilling campaigns were conducted to 

expand reserves, test mineralization along the under-explored Nazareno vein, and to test a 

previously unexplored section of the Guitarra vein. The drilling efforts led to the discovery of the 

San Rafael and the San Rafael II zones. Underground mining was mainly sustained from these 

zones until 2013. 

6.3. Corporate History 

In 2010, Silvermex Resources Inc. (ñSilvermexò), a publicly traded company listed on the 

Toronto Stock Exchange (the ñTSXò) gained control over all mineral concessions within the 

Temascaltepec District. 

On July 3, 2012, First Majestic completed a plan of arrangement under which First Majestic 

acquired all of the issued and outstanding shares of Silvermex, whose primary asset was the La 

Guitarra Silver Mine located in Mexico State, México. Shareholders of Silvermex received 

0.0355 First Majestic shares and C$0.0001 for each share of Silvermex, with First Majestic 

issuing a total of 9,451,654 First Majestic shares and paying C$26,623 in cash. The transaction 

was implemented by way of a plan of arrangement under the Business Corporations Act (British 

Columbia). 

6.4. First Majestic Expansion  

Since First Majestic became owner of the La Guitarra Silver Mine, it commenced a plan to 

expand this operation from 350 tpd to 520 tpd. Underground development in late 2012 was 

expanded and a spare ball mill from La Parrilla Silver Mine and some spare flotation tanks from 

the La Encantada Silver Mine were shipped to the La Guitarra Silver Mine. Construction of the 

foundations commenced in the third quarter of 2012 and all equipment for this expansion arrived 

on site in the fourth quarter of 2012. This expansion was completed in May 2013. 
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6.5. Modern Mining Production Statistics 

Production figures since 1993 are presented in Table 6.1. 

Table 6.1: La Guitarra Silver Mine production figures since 1993 
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7. Geological Setting and Mineralization 

7.1. Regional Geology 

The La Guitarra mine is located almost at the intersection of the NW trending Sierra Madre 

Occidental province (ñSMOò) and the southern edge of the E-W trending Faja Volcanica 

Transmexicana (ñFVTMò). The portion of the SMO located south of the FVTM is also referred to 

as the Sierra Madre del Sur (ñSMSò) and is considered to be a separate province by some 

authors due to a slightly different subduction-tectonic history occurring after the Eocene and 

because the SMO is partially capped by the younger FVTM between the latitudes 18Á30ôN and 

21Á30ôN. Herein we will use SMO to refer to the igneous province that runs from the north in 

Northern Chihuahua State to the south into Michoacán, Guerrero and Mexico states (Figure 7-

1).  

The SMO province formed as a result of the subduction of the Farallon plate under North 

America and consists of five main igneous complexes: (1) Late Cretaceous to Paleocene 

plutonic and volcanic rocks; (2) Eocene andesites and lesser rhyolites, traditionally grouped into 

the so-called Lower Volcanic Complex; (3) silicic ignimbrites mainly emplaced during two pulses 

in the Oligocene (ca. 32ï28 Ma) and Early Miocene (ca. 24ï20 Ma), and grouped into the 

ñUpper Volcanic Supergroupò; (4) transitional basaltic-andesitic lavas that erupted toward the 

end of, and after, each ignimbrite pulse, which have been correlated with the Southern 

Cordillera Basaltic Andesite Province of the southwestern United States; and (5) postsubduction 

volcanism consisting of alkaline basalts and ignimbrites emplaced in the Late Miocene, 

Pliocene, and Pleistocene (Ferrari et al., 2007). The FVTM, located between the latitudes 

18Á30ôN and 21Á30ôN is a closely E-W trending volcanic arc related to the subduction of the 

Rivera and Cocos plates under North America and consists of basalts and andesites with ages 

that span the Late Miocene to Recent (Figure 7-1). The basalt and andesite flows were erupted 

from volcanic centers related to faulting such as the NE trending Temascaltepec fault which is 

one of the most important structural features in the region. In the region, the SMO and the 

FVTM partially cap the Guerrero Terrane (ñGTò). The GT is a composite terrane that was 

accreted to western Mexico in the Late Cretaceous during the Laramide Orogeny; it is 

submarine volcanic arc, characterized by submarine and rarely subaerial volcanic and 

sedimentary sequences that range in age from the Upper Jurassic to the Middle ï Upper 

Cretaceous.  
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Figure 7-1: Map showing the Sierra Madre Occidental (SMO), Faja Volcanica Transmexicana (FVTM) and 

Guerrero Terrane (GT) modified from Bryan et al. (2008) and Campa and Coney (1983) 

7.2. Local Geology and Stratigraphy 

The stratigraphy exposed in the La Guitarra property consists low grade metamorphic and 

sedimentary rocks (schist, slates, phyllites, black shales and siltstones) of the Taxco Group, part 

of the Tierra Caliente Complex of the GT (Camprubí et al., 2001). For simplicity we will refer to 

these rocks as GT. The GT in the Taxco region, located approximately 75 km to the SE, have 

yielded 206Pb/238U ages of 137.1 ± 0.9 Ma to 135.6 ± 1.4 Ma which constrains this part of the GT 

to the Early Cretaceous (Campa et al. 2012). Outcrops of the GT in La Guitarra property occur 

to the southeast (SE; Mina de Agua - El Rincón areas) of the Temascaltepec fault and GT rocks 

have been detected by diamond drilling at the northwest area (NW; Coloso area). The GT hosts 

many of the veins southeast of Temascaltepec in the Mina de Agua and Rincón areas. The 

metamorphic and sedimentary rocks outcropping southeast of the Temascaltepec fault are 

typically thin bedded and weathered to a tan or reddish (hematite - jarosite) color due to 
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oxidation of syngenetic pyrite. The bedding is well defined in most outcrops but less so in areas 

where veining and hydrothermal alteration is more intense. Due to its tectonic setting and 

history the GT not only hosts epithermal deposits such as La Guitarra, but also Volcanogenic 

Massive Sulfide (VMS) and Sedimentary Exhalative (SedEx) deposits eg. Tizapa, a VMS 

deposit, is located only 16.5 km WSW from La Guitarra mine.  

Resting on top of the GT it is the Balsas Formation, a conglomerate that is correlative with other 

conglomerates in Mexico such as those in Guanajuato, Zacatecas and Fresnillo. These 

conglomerates were deposited as a result of uplift and concomitant erosion during the Laramide 

orogeny. The Balsas Formation was sparsely and discordantly deposited on top of the GT 

during the Eocene (Camprubí et al., 2001). The Balsas Formation outcrops to the northwest of 

La Guitarra but it has not been recognized in the Mina de Agua and Rincón areas. Southeast of 

the Temascaltepec fault the GT is partially capped and intruded by the volcanic rocks of the 

SMO, FVTM and a granitic stock respectively. Northwest of the fault the GT and Balsas 

formations are almost totally covered by the volcanic rocks and intruded by stocks, felsic dikes 

and subaerial domes (Figure 7.2). A biotite ï K feldspar (orthoclase ï anorthoclase) bearing 

stock of granite-quartzmonzonite composition along with quartz bearing porphyritic dikes and 

domes intruded the older GT and Balsas formation during the Eocene and Oligocene. This 

stock has a massive structure with coarse-equigranular texture and contains K feldspar, quartz, 

plagioclase feldspar, biotite and hornblende in that order of abundance; some of the K feldspar 

and biotite in the rock may be due to high temperature potassic alteration predating the vein 

type epithermal mineralization. This granite is the host to the NW trending silver-gold bearing 

epithermal veins of La Guitarra area. Additionally, in some areas the granite is intruded by the 

porphyritic dykes that often follow the same structures that host the veins. The intrusion has not 

been dated at La Guitarra but an outcrop of presumably the same granite that is located 4.5 km 

SW from the mine yielded a K-Ar age (biotite) of 46.6 +/- 1.2 Ma (Chavez-Aguirre and Mendoza-

Flores, 1998). Andesite flows and rhyolite ignimbrites, tuffs, lithic tuffs and volcanic breccias of 

the SMO rest unconformably on top of the GT, the Balsas conglomerate and the granite-stock. 

Andesites representing the base of the SMO are more clearly exposed SE of the 

Temascaltepec fault. Several veins nearby San Simon and Real de Arriba villages are hosted or 

partially hosted by andesite. At the La Guitarra area, the andesite package has a maximum 

thickness of 300 metres, according to García-Rodríguez (1982). Ignimbrites, tuffs, lithic tuffs and 

volcanic breccias of rhyolite composition lie on top of the andesites. The thickness of the rhyolite 

package in area is estimated to be 350 metres. Tuffs and volcanic breccias host mineralization 

at the Coloso and Nazareno areas. An outcrop of rhyolite tuff located nearby the Valle de Bravo 

Lake, 12 km NW from the mine, was K-Ar dated at 33.6 +/- 0.9 Ma by Chavez-Aguirre and 

Mendoza-Flores (1998). Rhyolites from and around the ñEl Pe¶onò dome, located 3.5 km west 

of the mine, were K-Ar dated at 31.6 +/- 0.8 Ma (Chavez-Aguirre and Mendoza-Flores, 1998) 

and 40Ar/39Ar dated at 34.87 +/- 0.15 Ma (Blatter et al., 2001). Since the domes and dikes in the 
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area both have rhyolite composition, it is possible that they are coeval, and therefore that 

implies that the GT, the 46.6 Ma-granite and probably the basal andesites of the SMO were 

intruded by the domes and dikes in the Oligocene between 34.87 and 31.6 Ma. 

Miocene to Recent age basalts and andesites of the FVTM are the youngest rocks in the region, 

no dates for these rocks are reported around the area. The volcanic rocks of the FVTM partially 

cap all of the previous rocks and fill topographic depressions such as valleys and creeks. The 

basalts and andesites were erupted from volcanic centers associated with N and NE trending 

faults such as the Temascaltepec fault. Locally the basalts form two units; 1) a massive and 

relatively fresh flow unit and; 2) a mainly tuffaceous unit that is heavily weathered and forms 

rounded buff to reddish tinged outcrops. This tuff unit is aerially the most extensive and appears 

to overlie the less-weathered flow basalts.  

 

Figure 7-2: Geology map of the La Guitarra property, Faja Volcanica Transmexicana (FVTM) and Sierra 

Madre Occidental (SMO). 
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Figure 7-3: Stratigraphic column of La Guitarra property, Sierra Madre Occidental (SMO), Faja Volcanica 

Transmexicana (FVTM) and Guerrero Terrane (GT). Refer to text for absolute ages of some units. 

7.3. Structural Geology 

Two models for the distribution of terrane boundaries in Mexico have been proposed by Campa 

and Coney (1983) and by Sedlock et al. (1993). The Sedlock model is very useful for outlining 

the tectonic evolution of the Mexican basement but the Campa and Coney model appears to tie 

in much more closely with the structural data (Starling, 2005). A description of the tectonic 

evolution of Mexican basement is beyond the scope of this report but can be reviewed in 

Sedlock et al. (1993) and Campa and Coney (1983). The Campa and Coney model suggests 

that the GT was accreted to western Mexico in the Late Cretaceous due to ENE to NE 

compressional stresses related to the Laramide orogeny. Additionally, the model proposes 

(based on mapping) a N-S trending terrane boundary, or suture, between the GT and the 

Mixteca and Toliman terranes that is located approximately 40 km west of La Guitarra mine.  

Recent passive seismic studies and gravity studies have mapped the thickness of the crust and 

the geometry of the Rivera and Cocos tectonic plates (Ferrari et al, 2011). According to Ferrari 

et al (2011), the geophysical studies resolved that west of longitude 100Á30ô W, below the 

FVTM, the crust is thicker (50 km in average) whereas east of the longitude 100Á30ô W, the 

crust is thinner (40 km or less). The unconformity resolved by the geophysical studies is located 

approximately 70 km west from the interpreted western terrane boundary of the GT by Campa 

and Coney (1983) and approximately 40 km west from La Guitarra. A terrain boundary or suture 
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may be diffuse and have a width of tens of kilometres; the surface expression may not 

necessarily match the geophysical signature 40 km below surface. Thus, La Guitarra is located 

in between the geophysical unconformity proposed by Ferrari et al. (2011) and the interpreted 

terrain boundary of Campa and Coney (1983) which has important exploration implications, 

since sutures or crustal scale faults control the localization of important mineral deposits (Figure 

7.4). 

 
Figure 7-4: Map showing the terrain boundaries proposed by Campa and Coney (1983) and the crustal 

thickness variations from Ferrari et al. (2011) 

A structural and remote sensing analysis carried out at La Guitarra by Starling in 2005, 

recognized five deformation events at La Guitarra area: 

1. Early Laramide ENE to NE compression (D1) resulting in the main stage of fold-thrust 

contractional deformation affecting the GT; 

2. Later Laramide NNE to N-S compression (D2) affecting the GT; 
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3. Early post-Laramide N-S to NNE extension (D3) affecting the GT and granite; 

4. Main stage early Basin and Range NE to ENE extension (D4) affecting the GT, granite 

and SMO volcanic rocks, and 

5. Recent (<12 Ma) to present day WNW extension (D5) associated with the dextral 

movement of the San Andreas fault system and the drift of the Baja California peninsula 

to the NW and affecting the GT, granite, SMO rocks and FVTM basalts and andesites. 

According to Starling (2005), the emplacement and localization of intrusions in the region like 

the granite stock that occurs in the La Guitarra area may have been controlled by D1 NW fault 

zones that during D2 deformation were reactivated as dextral transpressional structures with 

dilatant jogs. The most important effect of the Laramide deformation in the La Guitarra granite 

was the development of a series of major WNW-trending faults across the district. These 

structures are clearly evident from satellite imagery and were the main fluid channels for the 

epithermal fluids that formed the veins at La Guitarra (Figure 7.5). The origin of these structures 

is unknown but may be related to a basement fault zone, perhaps developed as dextral 

structures in tandem with sinistral NE structures as a conjugate pair in response to D2 

compression and thrusting (Starling, 2005). 

The N-S to NNE extension D3 event is present at La Guitarra and also controls several 

intermediate-sulphidation epithermal and Carbonate Replacement (CRD) deposits in the 

Mexican Altiplano such as Fresnillo, Guanajuato, Velardeña and Naica. This phase of extension 

may have originated as a phase of relaxation following late-Laramide N-S to NNE compression 

or as a late back-arc extensional component of D2 deformation (Starling, 2005). This phase of 

extension developed the structures with open spaces that served as channels for Oligocene 

dikes and quartz veins. The location of ore shoots is controlled by structural intersections 

developed in a NNW to WNW-trending system of structures reactivated as a sinistral 

transtensional faults (i.e. left lateral strike-slip with a significant component of extension; 

Starling, 2005). The Basin and Range type, D4 deformation event, is most likely post 

mineralization and is best represented by the Temascaltepec fault which probably uplifted and 

exposed to deeper erosion levels the veins located at Mina de Agua and Rincón areas (this 

hypothesis should be further tested with geochemical and fluid inclusions work). The recent D5 

deformation event (post mineralization) is evidenced in some exposures of the FVTM units that 

are locally tilted towards the east. 
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Figure 7-5: Aster imagery showing NW structures and the Temascaltepec Fault in the La Guitarra 

property. 

7.4. Mineralization 

Vein mineralization in the La Guitarra property is classified as Intermediate Sulfidation (IS) 

epithermal (see Item 8 for more details on epithermal deposits). There are in excess of one 

hundred epithermal veins within the property in five main vein systems: ComalesïNazareno, 

Coloso (Jessica and Joya Larga veins), La Guitarra (NW, Central and SE zones), Mina de Agua 

and El Rincón. The vein systems at La Guitarra property form a belt with an approximate width 

of 4 km that strikes NW ï SE in excess of 15 km. Individual veins pinch and swell and vary in 

width from tens of centimetres to more than twenty metres. Economic zones, widths usually 

between 1 and 4 metres, are embedded in quartz (vein structure) having widths up to 20 metres 

(e.g. Guitarra vein). The ore shoots or economic zones can either be localized in the hanging 

wall or the foot wall of the vein structure.  

Gangue mineralogy consists of banded quartz, amethyst quartz, colloform chalcedony, fine-

grained crystalline quartz, calcite, fluorite, pyrite, marcasite, barite, anhydrite, illite ï smectite, 

adularia and alunite. Anhydrite and alunite veins are observed mostly filling narrow fractures. 

The ore mineralogy consists of proustite ï pyrargyrite solid solution, electrum, acanthite, 

polybasite, sphalerite, galena and chalcopyrite. Secondary minerals such as malachite and 

smithsonite ï hydrozincite (calamines) have been observed in some of the veins at Mina de 

Agua. According to Camprubí et al. (2006), the vein stratigraphy of the La Guitarra deposit can 






















































































































































































































































































