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Abstract 

Despite the range of research into mines and mining communities in the Bolivian Altiplano over the last 

40 years, little attention has been paid to the role of women, despite their significant involvement in the 

sector for 500 years. Researchers have also tended to focus upon large, State mining operations, 

although in the last decade there has been growing interest in artisanal mine worker co-operatives, 

typically in the Department of Potosi. 

Bolivia’s 1952 socialist revolution significantly improved State sector opportunities for women in the 

mining sector, but many were made redundant following the 1985 Tin Crisis. Displaced workers 

subsequently joined artisanal mine worker co-operatives, where most earned a subsistence living by 

recovering mineral residues from waste rock, tailings piles and alluvial deposits, while few worked in 

underground roles. 

This research aimed to characterise the current participation of women workers in the Altiplano mining 

sector, focusing upon artisanal tin mining activities in the Department of Oruro. The research 

methodology involved a combination of literature review and in-country data collection, with visits to 19 

mine sites and interviews with 27 stakeholders representing a diverse range of sector interests. 

Women mine workers in Bolivia are widely referred to using the collective term Palliris, although 

women involved in mining and reprocessing work perform at least 10 distinct occupational roles, each 

with its own title. Their participation in the mining sector has declined dramatically in the last decade, 

despite unprecedented access to employment opportunities and record tin prices. Indeed, women 

workers have all but disappeared from many Altiplano mine sites. These conclusions challenge recent 

research and official statistics, both of which indicate a sustained increase in female participation in 

artisanal mining.  

The principal reasons for declining female participation are considered to be: declining mineral content 

of waste rock and tailings piles; more attractive employment opportunities outside the sector; and an 

overall decline in mining sector employment. It was also noted that female participation is likely to 

continue declining, as mining sector production is rapidly becoming dominated by large scale, 

mechanised operations, that have no need for labourers with artisanal mining skills. 

  



iii 

MED1286118 

Acknowledgements 

I would like to acknowledge the contribution made by my family, friends and others, without whose 

support the content of this thesis would be much leaner. In particular, I would like to thank the 

following: 

 My wife and son, who allowed me to escape family commitments for a month while I did my 

fieldwork in Bolivia. 

 Family members in Oruro and Cochabamba, who provided all sorts of support while I did my 

fieldwork in Bolivia. I am particularly grateful to Nico and Ruben for guiding me around mine 

sites and helping me contact key people. 

 Felipe Coronado Pando and Eloys Trujillo Lunario of the Technical University of Oruro, who 

provided an excellent introduction to key organisations, individuals and resources. 

 The organisations and individuals that provided me with access to their information and sites. 

 Those at Massey University who assisted me throughout, including my supervisor Prof Glenn 

Banks and the Human Ethics Committee which granted approval for my fieldwork. 

 

The Author 

Howard Markland has worked for over 25 years in environmental consulting, public health regulation 

and economic development policy. He was working with the Ministry of Economic Development in New 

Zealand while preparing this thesis. His academic qualifications include a Master of Science in Public 

Health Engineering, a Bachelor of Environmental Sciences, and Diplomas in Atmospheric Pollution 

Control and Occupational Safety & Health. 

 

Key Words 

Bolivia, Oruro, mining, artisanal mining, small-scale mining, women, indigenous, development, 

sustainable, co-operative, tin, Palliri, Venerista, Relavera, Lamera, Barranquillera, Altiplano. 

  



iv 

MED1286118 

Table of Contents 

1. INTRODUCTION ..................................................................................................................................... 1 

1.1. Research Topic Selection .............................................................................................................................. 1 

1.2. Research Approach ....................................................................................................................................... 2 

1.3. Document Structure ..................................................................................................................................... 3 

1.4. Bolivia: an Overview ..................................................................................................................................... 4 

1.4.1. Population .................................................................................................................................... 4 

1.4.2. Landscape and Vegetation ........................................................................................................... 4 

1.4.3. History .......................................................................................................................................... 5 

1.5. Summary ..................................................................................................................................................... 10 

2. METHODOLOGY ................................................................................................................................... 11 

2.1. Introduction ................................................................................................................................................ 11 

2.2. Research Approvals .................................................................................................................................... 11 

2.3. Regional Focus ............................................................................................................................................ 11 

2.4. Mine Site Targeting ..................................................................................................................................... 13 

2.5. Research Focus ........................................................................................................................................... 14 

2.5.1. Initial Focus ................................................................................................................................ 14 

2.5.2. Revised Focus ............................................................................................................................. 15 

2.6. Stakeholder Identification .......................................................................................................................... 15 

2.7. Implementation .......................................................................................................................................... 16 

2.7.1. Site Visits .................................................................................................................................... 16 

2.7.2. Stakeholder Interviews .............................................................................................................. 17 

2.7.3. Data Management ..................................................................................................................... 18 

2.7.4. Analytical Method ...................................................................................................................... 19 

2.7.5. Fieldwork Challenges ................................................................................................................. 19 

2.8. Thesis Structure .......................................................................................................................................... 20 

2.9. Summary ..................................................................................................................................................... 20 

3. MINING & DEVELOPMENT – AN INTERNATIONAL PERSPECTIVE .......................................................... 21 

3.1. Introduction ................................................................................................................................................ 21 

3.2. Mining Activity ............................................................................................................................................ 21 

3.3. Mining and Development ........................................................................................................................... 23 

3.4. Impacts of Mining Activity .......................................................................................................................... 24 

3.5. Mining Sector Organisations....................................................................................................................... 25 

3.6. Artisanal Mining .......................................................................................................................................... 27 



v 

MED1286118 

3.7. Women Mine Workers ............................................................................................................................... 27 

3.8. Women in a Development Context ............................................................................................................ 29 

3.9. Summary ..................................................................................................................................................... 29 

4. MINING & DEVELOPMENT IN BOLIVIA ................................................................................................. 30 

4.1. Introduction ................................................................................................................................................ 30 

4.2. Overview of the Bolivian Mining Sector ..................................................................................................... 30 

4.3. History of the Bolivian Mining Sector ......................................................................................................... 32 

4.4. Mining in Oruro .......................................................................................................................................... 37 

4.5. Mining Methods in the Bolivian Altiplano .................................................................................................. 38 

4.5.1. Industrial Methods..................................................................................................................... 38 

4.5.2. Artisanal Mining Methods ......................................................................................................... 39 

4.6. Impacts of Mining Activity in Bolivia ........................................................................................................... 40 

4.6.1. Occupational Health & Safety Aspects ...................................................................................... 41 

4.6.2. Public Health Aspects................................................................................................................. 41 

4.6.3. Environmental Aspects .............................................................................................................. 42 

4.6.4. Socio-Economic Aspects ............................................................................................................ 43 

4.6.5. Indigenous Groups ..................................................................................................................... 45 

4.7. Mining Sector Stakeholders in Bolivia ........................................................................................................ 46 

4.7.1. Government Departments ......................................................................................................... 46 

4.7.2. Mine Worker Unions .................................................................................................................. 47 

4.7.3. Non-Governmental Organisations (NGOs) ................................................................................ 48 

4.7.4. Trans-National Corporations (TNCs) .......................................................................................... 49 

4.7.5. Artisanal Mine Worker Co-operatives ....................................................................................... 50 

4.8. Women Mine Workers in Bolivia ................................................................................................................ 57 

4.8.1. Occupational Roles .................................................................................................................... 58 

4.8.2. Women in State Mines .............................................................................................................. 62 

4.8.3. Women in Mine Worker Co-operatives ..................................................................................... 63 

4.8.4. Women Mine Workers at Home ................................................................................................ 64 

4.8.5. Women’s Organisations ............................................................................................................. 65 

4.9. The Future of Mining in Bolivia ................................................................................................................... 65 

4.10. Summary ..................................................................................................................................................... 67 

5. FIELDWORK FINDINGS ......................................................................................................................... 69 

5.1. Introduction ................................................................................................................................................ 69 

5.2. Fieldwork Overview .................................................................................................................................... 70 

5.3. Extraction Operations ................................................................................................................................. 71 



vi 

MED1286118 

5.3.1. State Extraction Operations ....................................................................................................... 71 

5.3.2. Private Extraction Operations .................................................................................................... 73 

5.3.3. Mine Worker Co-operative Extraction Operations .................................................................... 73 

5.4. Mineral Processing Operations ................................................................................................................... 75 

5.4.1. State Processing Operations ...................................................................................................... 75 

5.4.2. Private Processing Operations ................................................................................................... 76 

5.4.3. Mine Worker Co-operative Processing Operations ................................................................... 76 

5.5. Mining Sector Institutional Relationships ................................................................................................... 77 

5.5.1. Government Departments ......................................................................................................... 77 

5.5.2. Artisanal Mine Worker Co-operatives ....................................................................................... 78 

5.5.3. Non-Governmental Organisations (NGOs) ................................................................................ 78 

5.5.4. Mine Worker Unions .................................................................................................................. 79 

5.6. Women Mine Workers ............................................................................................................................... 79 

5.7. Department of Potosi ................................................................................................................................. 80 

5.8. Summary ..................................................................................................................................................... 81 

6. ANALYSIS OF RESULTS ......................................................................................................................... 84 

6.1. Introduction ................................................................................................................................................ 84 

6.2. Organisation of the Mining Sector .............................................................................................................. 84 

6.3. Mining Sector Activity ................................................................................................................................. 88 

6.4. Occupational Roles in the Mining Sector .................................................................................................... 92 

6.5. Opportunities for Women Mine Workers ................................................................................................ 101 

6.6. Professional Recognition for Women Mine Workers ............................................................................... 105 

6.7. Participation of Women Mine Workers .................................................................................................... 106 

6.8. Summary ................................................................................................................................................... 110 

7. CONCLUSIONS ................................................................................................................................... 112 

7.1. Introduction .............................................................................................................................................. 112 

7.2. What institutions constitute the Altiplano mining sector? ...................................................................... 112 

7.3. What mining activity is currently taking place? ........................................................................................ 113 

7.4. What occupational roles are available to women? .................................................................................. 114 

7.5. What factors influence women’s participation? ...................................................................................... 114 

7.6. What is the likely future for women mine workers? ................................................................................ 116 

7.7. Summary ................................................................................................................................................... 117 

7.8. Suggested Further Research ..................................................................................................................... 118 

REFERENCES ....................................................................................................................................................... 119 

  



vii 

MED1286118 

APPENDIX A - MINING TERMINOLOGY AND ACRONYMS ................................................................................... 145 

APPENDIX B - BOLIVIA: CHRONOLOGY OF KEY EVENTS ...................................................................................... 149 

APPENDIX C - MASSEY UNIVERSITY HUMAN ETHICS COMMITTEE APPROVAL .................................................... 159 

APPENDIX D – PROJECT INFORMATION SHEETS ................................................................................................. 160 

APPENDIX E - STAKEHOLDER ORGANISATIONS .................................................................................................. 165 

APPENDIX F - FIELDWORK PROGRAMME ........................................................................................................... 168 

APPENDIX G – RECORD OF SITE VISITS ............................................................................................................... 170 

 

List of Figures 

Ref Title Page 

1.1 South America 6 

1.2 Vegetation Map of Bolivia 7 

1.3 Topographic Map of Bolivia (showing the Altiplano region) 8 

1.4 Mines in the Bolivian Altiplano 8 

1.5 Cerro Rico at the centre of the Bolivian coat of arms 9 

2.1 Administrative Regions (Departments) in Bolivia 12 

2.2 Mining centres targeted for site visits 13 

3.1 Industrial processing to produce Tin 22 

4.1 Mine Revenue (US$ million) 34 

4.2 Mining Sector Contribution to Total Exports (US$ millions) 35 

4.3 Price trend for Tin (1900 – 2011) 36 

4.4 Price trend for Silver (1975 – 2011) 36 

4.5 Extract from a draft CEPROMIN publication for miner’s wives 66 

6.1 Stakeholder Relationships in the Bolivian Mining Sector 85 

6.2 Mine Worker Co-operatives Affiliated to FENCOMIN 86 

6.3 Membership of Mine Worker Co-operatives 86 

6.4 Tin Mining & Processing Overview (Generic)  89 

6.5 Comparison of State and Co-operative Sector Mining Operations in Oruro 90 

6.6 Distribution of Mining Sector Occupational Roles  101 

6.7 Role Availability Trends for Women Mine Workers 103 

6.8 Occupational Status Trends for Women Mine Workers 106 

6.9 Participation Trends for Women Mine Workers  107 



viii 

MED1286118 

 

List of Tables 

Ref Title Page 

1.1 Statistical Summary for Bolivia 5 

3.1 World Tin Production: Major Exporters 21 

4.1 Statistical Summary for Oruro 37 

4.2 Mining Co-operatives & their Membership (1986 – 2010) 51 

4.3 Metal Mining Co-operatives Affiliated with FEDECOMIN, Oruro (2007) 54 

4.4 Metal Mining Co-operatives Affiliated with FEDECOMIN, Oruro (2011) 55 

4.5 National Statistics for Mine Worker Co-operative Membership (2008 to 2010) 56 

4.6 Age Distribution for Palliris working at Cerro Rico, Potosi 62 

4.7 Female Membership of Mine Worker Co-operatives in Bolivia (2003 – 2008) 63 

5.1 Mining Operations Visited (18) 70 

5.2 Interviews Conducted (27) 72 

6.1 Principal Occupational Roles for Labourers at Bolivian Mine Sites 93 

Appendix E Stakeholder Organisations 165 

 

List of Photographs 

Ref Title Page 

1.1 Women workers recovering mineral from a stream below Mina Huanuni (2000) 1 

1.2    Mine workers making offerings to El Tio (the devil) at Cerro Rico, Potosi 10 

2.1 Researcher in Conversation with a Palliri (Mina Santa Rita, Oruro) 18 

4.1 A mine tailings pile dominates the town of Atocha (2000) 33 

4.2 Eighteenth Century Buddles at Consols tin mine in, St Ives, Cornwall, UK 41 

4.3    Palliri re-working a waste rock pile, Mina Siglo XX (undated) 59 

4.4 Palliri picking mineral from a conveyor 60 

4.5 Relavera using a Buddle to recover tin from ingenio waste 61 

4.6 Locatorias loading an ore car 61 

4.7 Locatorias at Mina Atocha (2005) 62 

5.1     Northern edge of the City of Oruro (with Mina Santa Rita in centre of picture) 69 



ix 

MED1286118 

6.1 Barranquilleras panning for gold residues in Bolivia’s lowlands. 94 

6.2 Commercializadora (mineral trader) operation in Oruro 94 

6.3 Lamera panning ingenio waste to recover tin residues, Huanuni, Oruro. 95 

6.4 Lamera using a filter box to concentrate tin residues, Uncia, Potosi. 95 

6.5 Lavadoras (laundry workers) at Mina San Jose, Oruro 96 

6.6  Locatorias (female mine labourers), Mina Itos, Oruro 96 

6.7 Palliri concentrating mineral on waste rock piles, Santa Rita, Oruro. 97 

6.8   Perforista (male driller) at Mina Pulucayo. 97 

6.9   Recolecteras (miner worker assistants), location unknown, circa 1980 98 

6.10   Relaveras using a buddle, Machacamarca, Oruro 98 

6.11 Sirena monitoring a shaking table, Ingenio Machacamarca, Oruro 99 

6.12  Transportadoras pushsing an ore car, Mina Poopo, Oruro 99 

6.13  Vendedora with food for mine workers, Mina San Jose, Oruro. 100 

6.14  Veneristas recovering mineral from alluvial deposits, Mina Unificada, 1997 100 

6.15 Palliris working on waste rock piles 103 

6.16 Relaveras using buddles 104 

6.17 Palliris numbers working on waste rock piles 104 

6.18 Lameras at Mina Huanuni, Oruro 105 

G1 Mina San José, Oruro 172 

G2 Miner workers with mineral in their backpacks 172 

G3 Deteriorating infrastructure (Mina San José) 173 

G4 Female laundry workers (Mina San José) 174 

G5 Female labourers moving soil to re-vegetate the waste rock pile (Mina San José) 174 

G6 Palliri working the upper waste rock pile (Mina Santa Rita) 175 

G7 Palliri working the waste rock pile (Mina Santa Rita) 176 

G8 Miners leaving the mine opening (Cooperativa Mina Nueva San José) 177 

G9 Cooperativa Salvadora at Itos 178 

G10 Abandoned Ingenio and Tailings Pile (Mina Itos) 178 

G11 Baremsa SA remediation plant at Itos 179 

G12 Lone miner washing his boots in acid leachate, Mina Siglo XX, Llallagua (Potosi) 181 

G13 Abandoned Palliri and Relavera workings, Mina Siglo XX, Llallagua (Potosi) 181 



x 

MED1286118 

G14 Mine workers at Mina Siglo XX (upper entrance), Llallagua (Potosi) 182 

G15 Female underground mine workers from Mina Siglo XX (Llallagua) 183 

G16 Waste rock pile below Mina Siglo XX, Llallagua, Potosi 184 

G17 Palliri working alone on the waste rock pile at Mina Siglo XX, Llallagua, Potosi 184 

G18 Ex-COMIBOL Ingenio at Uncia (Cooperativa 20 Octubre Ltda), Potosi 185 

G19 Shaking tables in the Ingenio Uncia, Potosi 186 

G20 Crushing apparatus (Trituradora) at Ingenio Uncia, Potosi 186 

G21 Lamera beside the river at Ingenio Uncia, Potosi 187 

G22 Ingenio at Mina Huanuni (and discharge to river) 188 

G23 Looking downstream from Mina Huanuni Ingenio 189 

G24 Relavers working immediately downstream from Huanuni 189 

G25 Extensive Relavera workings appear as small lagoons beside the river 190 

G26 Mina Huanuni (Aerial Photograph) 190 

G27 Female worker maintains shaking tables (Ingenio Machacamarca) 191 

G28 Mining Co-operatives recovering mineral from tailings waste at Machacamarca 192 

G29 Mining Co-operatives recovering mineral from tailings waste at Machacamarca 193 

G30 Co-operative mine workers at Mina Poopó 195 

G31 Secondary mine entrance tunnel at Mina Poopó 195 

G32 Mineral piles being graded (Commercializadora SRV, Oruro) 197 

G33 Commercializadora Kori Sonko (Oruro) 197 

  



xi 

MED1286118 

Glossary 

Spanish language terms are presented in italics.throughout this thesis, and the following provides an 

image and summary description for Bolivian mining sector terms which are widely used. 

 

Barranquillera 

Person who pans alluvial deposits in rivers to recover gold 
residues. 

 

Source:  

 

Buddle 

Shallow hole used to concentrate cassiterite from tailings 
waste using a batch sedimentary process. 

 

Source: Author 

 

Cola 

Waste rock pile (coarse waste material from extraction 
activity), typically found below the mine opening. 

 

Source: Author 

 

Commercializadora 

Person who acts as an intermediary between the mine and the 
smelter/exporter, exchanging mineral for money. 

 

Source: Author 
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Desmonte 

Tailings waste pile (fine grained waste material from mineral 
processing activity), typically found below the ingenio. 

 

Source: Author 

 

Ingenio 

Processing facility using physico-chemical processes to remove 
mineral from run of mine. 

 

Source: Author 

 

Lamero/a 

Man/woman who pans river sediment and ingenio waste to 
recover tin residues, typically working in rivers, drains and 
channels around mine processing areas. 

 

Source: CEPROMIN 2009 

 

Lavadora 

Woman who washes clothes for mine workers. 

 

Source: Author 
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Locatorio/a or Minero/a 

Underground mine worker (general labour) using manual 
apparatus. 

 

Source: La Patria 2010b 

 

Palliri  

Man/woman who selects and concentrates mineral by hand, 
using a lump hammer. 

 

Source: Author 

 

Perforista 

Underground mine worker (driller) who uses a hydraulic or 
pneumatic drill to remove ore. 

 

Source: MiningTechnology.com 2011 

 

Recolectera 

Person who carries tools and supplies for miners. 

 

Source: Unknown Author 2008 
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Relavera 

Person who concentrates mineral by batch sedimentation 
process, typically in a buddle. 

 

Source: Author 

No image available (illegal activity) Rescatiri 

Person who is an unregistered (illegal) ore trader, buying 
mineral from individual miners and co-operatives. 

 

Sirena 

Man/woman who monitors the mine opening or the status of 
important plant such as compressors, pumps and shaking 
tables. 

 

Source: Author 

 

Transportadora 

Person who carries run of mine from the work face to the 
surface (in an ore car). 

 

Source: Author 

 

Vendedora 

Woman who sells food and mine supplies (e.g. dynamite, 
detonators, coca leaf, alcohol or food) near the mine opening. 

 

Source: Author 
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Venerista 

Man/woman who recovers mineral by excavating alluvial 
deposits along river banks. 

 

Source: Courtesy of URS Corporation 

 


