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carboneros), 70

charcoal making, 70–1, 155
Charles I, 76
Charles IV, 137–8
chemical energy, 17–18, 93

300 Index

www.cambridge.org/9781108831277
www.cambridge.org


Cambridge University Press
978-1-108-83127-7 — Fueling Mexico
Germán Vergara 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

chemical feedstock, 219
chemical inputs, petroleum-based, 205–8
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178–80
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Latin America and, 180, 181
regional disparities in, 211–12
wealth gap and, 211–12
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human agency’s role in, 11
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of, 8
history of, 3–4
traditional, 209
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the environment. See also forests
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decline of, 222
export crops, 185, 187, 205–8
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in Mexico City, 198–200
in Monterrey, 197
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waterpower and, 49–51, 55, 93
wood scarcity and, 86
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food supply, 185
food system, 176, 185, 203
fossil fuel revolution and, 208–12
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importation of, 201–2
industrialization of, 209–10
transportation and, 201–2

forced labor, 26–7
foreign investment, 90, 184
foreign oil companies, 158
forest laws, 92–3
forest loss, effects of, 222
forest policy, the state and, 218
forest privatization, 173–4
forest protection, elites and, 92–3
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forest rights, conflicts over, 87
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scientific, 90–1, 92–3

forestry laws, 91–2
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forests, 16–17, 26–7, 28–9, 34–49, 93, 216, 221, See

also deforestation; deforestation crisis
agriculture and, 26
air pollution and, 212–13
biomass capacity of, 29
clear-cutting of, 39–40, 49, 69, 70–1
commercial exploitation of, 215–17
commodification of, 217–18
conifer, 214–15
conservation of, 44, 61, 89, 90–1, 92–3, 107–8,

174, 212–13, 214–15
controlled by pueblos and municipalities, 70–1
exploitation of, 70–1, 217–18
forest cutting, 26
fossil fuel revolution and, 212–13, 214–15
fossil fuels and, 212–13
as hygienic machines, 89
industrialization and, 215, 217–18
industrialization of, 225
as instruments of public health, 89
management of, 90–1, 92–3
overexploitation of, 35–6
owned by mining companies, 70–1
as percentage of land cover, 37–8
protected by oil consumption, 156–7
railways’ impact on, 80–3
regulation of, 70–1, 92–3
romantic view of, 85
silver mining and, 68, 69, 70
tropical, 214–15
tropical forests, 215–17
in tropical lowlands, 83–4
under peasant control, 70–1
utilitarian view of, 85–6
wise use approach and, 84–5

forges, 56–7
fossil-fueled societies, 176–220, 223
fossil fuel emissions, 226
fossil fuel energy regime, 222–3, 226
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fuels
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agriculture and, 176, 202, 204, 205–8
Americanization and, 211
around the world, 8, 15
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contradictory effects of, 15
cooking and, 214
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Mexican case, 11
Mexico City and, 198–202
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outside global north, 11
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regional variations in, 223
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water-driven machinery and, 55
wood scarcity and, 86

Index 311

www.cambridge.org/9781108831277
www.cambridge.org


Cambridge University Press
978-1-108-83127-7 — Fueling Mexico
Germán Vergara 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

mining, 4–5, 58–9, 221, See also specific kinds of
mining

animal and, 41–3
boom in, 61
coal and, 222
colonial, 35–6, 41–4, 45
deforestation and, 35–7, 39–40, 41–3, 48–9, 93
draft animals, 44
draining of, 41–4, 59, 60–1
electricity and, 118, 168
heat energy for, 41–3
human labor and, 41–3
mechanical power for, 41–3, 50–1, 93
oil and, 154
steam power and, 41–4, 45, 48–9, 60–1, 66–7
water-driven machinery and, 50–1
wood and, 41–4, 45, 59
working conditions, 212

mining belt, 35–7, 58–9
deforestation in, 49
road system and, 56–7
waterpower in, 55
water scarcity in, 50

mining centers, 83
mining code, 107–8, 137–8, 141, 143–4
mining companies, 17
mining engineers, 103–4, 105
mining regions, 190–1
Ministerio de Fomento, Colonización, Industria

y Comercio. See Fomento
Miraflores factory, 120
modernity, 4, 5, 154
modernization, 90
national project of, 225
Secretaría de Fomento and, 75–6

Molinos Azteca, 210
Monclova, rail lines and, 114
monopoly rights, 48–9
Monterrey, 7–8, 110–11, 191–2
as symbol of Mexico’s industrial dream, 197
benefits of fossil energy for, 196–8
Coahuila coal industry and, 125
coal and, 123–7, 132, 196–7, 222
coke and, 196–7
consumer goods manufacturers in, 124
economic disparity and, 176–7
electricity in, 197
energy sources and, 172–3
factories in, 197
industrialization of, 123–7
industry and, 196–8
manufacturing and, 190–1
motor vehicles in, 197
natural gas and, 196–7
oil and, 141–2, 172–3, 196–7

power plants and, 196–7
proximity to coal and oil deposits, 224
proximity to USA, 224
rail lines and, 114
railroads and, 125
thermoelectricity in, 169–70

Morelia, 91–2
paving with asphalt, 145

Morelos, 155, 203
motive power. See also locomotives
electricity for, 119, 120
thermoelectricity for, 120

motors, coal-fired, 119
motor vehicles, 159–60, 165, 176, 188–9, 210–11,

219, 222–3, See also automobilism
air pollution and, 194
elites and, 162–3
environmental impact of, 164–5
fossil fuel revolution and, 176
health impacts of, 164–5
impact on Mexican life and culture, 163–4
increase in, 5, 159–64
mass production of, 187–8
Mexico City and, 165–6, 200–1
in Monterrey, 197
oil and, 174
road building and, 162–3, 164
urban growth and, 165–6, 193

mountain water, 87–8
movies, 210
Muir, John, 84–5
mule pack trails, 94, 105
mules, 55–6, 77, 78
muleteers, 155
mule trains, 94
Murillo Cornado, Gerardo (Dr. Atl), 137
Murphy, Patrick, 99, 105
muscle power, 19–20, 21, 24, 25–6, 28–9, 33–4, 58,

59, 67, 73, 176–7, 221
decline of, 76, 223
dependency on, 55–6
manufacturing and, 71
scarcity of, 23–4
textile industry and, 71–2
transition to waterpower, 52–3

Nacional Financiera, 199–200
Nahuatl-speaking people, 135–6
Napoleon Bonaparte, invasion of Spain, 24
nationalism, 158
national population agency, creation of, 189–90
National Railways of Mexico, 150–1
native demographic collapse, 22
natural disasters, 34
natural gas, 2–4, 12–13, 172–3, 212–13, 223

312 Index

www.cambridge.org/9781108831277
www.cambridge.org


Cambridge University Press
978-1-108-83127-7 — Fueling Mexico
Germán Vergara 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

in energy budget, 178–80
as household fuel, 191–2, 209, 214
industry and, 196–7
Monterrey and, 196–7
seepage of, 137

Necaxa dam, 167–8
Necaxa plant, 120
neoliberalism, elites and, 226
net primary productivity (NPP), 18–19
New England, water-powered mills in, 50–1
New Mexico, coal prospecting in, 95–6
New Spain, 20, 24, 27–8, 44, 58–9

coal surveys in, 95–6
deforestation in, 35–6
mining in, 44
solar energy regime in, 58–9

Nonoalco thermoelectric plant, 118–19, 120, 190
norias, 49–50
the north, 20–1, 24

benefits of urbanization and industrialization
for, 196

coal industry, 131
deforestation crisis in, 83–4
semiarid, 50
versus the south, 176–7
water scarcity in, 50

Novo, Salvador, 163–4
Nuevo Laredo, rail lines and, 116
Nuevo León, 48–9, 125, 210, 211–12

coal mining concessions in, 96
state congress of, 96

Oaxaca, 31, 105
coal deposits in, 105–6
GDP and, 196
wealth gap and, 201
wind resources in, 54–5

obrajes, 24
ocean water, 17–18
Office of Special Studies, 203, 204
offshore drilling technology, 159
oil, 2–4, 12–13, 15, 116, 129–30, 133–75, 223, See also

oil industry
abundance of, 174
as agua milagrosa, 137
becomes main energy source, 170
before the boom, 135–42
calorific value of, 151–2
clear advantages as energy source, 174
in colonial society, 136
commercialization of, 141–2, 222
consolidation as energy base in

postrevolutionary period, 134–5
in Constitution of 1917, 137–8
cost of, 129–30, 141–2, 174

decline in production after 1921, 159–66
derived from fossilized vegetable matter, 19
domestic consumption of, 133–4
domestic market for, 149
early history of, 134–42
economic impact of, 134, 158
efforts to commercialize, 139–40, 142
electricity and, 117–18, 134–5, 148, 154, 156,

166–7, 171–2, 174
emergence of domestic market, 148–59
environmental impact of, 134
expanding infrastructure, 166–72
exportation of, 142–3, 146, 148
factories and, 134, 154, 156
failure to replace charcoal and wood in

households, 173–4
for public illumination, 141–2
growing interest in among state officials, 138–9
Guadalupe period, 137
handling costs of, 151–2
high energy density of, 174
history of, 134–42
as household fuel, 173–4, 191–2, 214
impact on Mexican life and culture, 208–12
imported from USA, 141–2
industrialization and, 149, 183–8
as industrial lubricant, 134–5, 141–2, 146–7,

152, 172
industry and, 134–5, 148, 154, 158, 173–4, 183–8,

196–7

in energy budget, 178–80
kerosene lighting and, 172
as key force in environmental change in

twentieth century, 134
as lifeblood of Mexico’s economy, 177–82
liquid nature of, 174
locomotives and, 144, 145, 146–7, 156
manufacturing and, 148, 172
as medicine, 135–6, 137
Mexican identity and, 133–4
Mexican Revolution and, 152–4
mining and, 154
Monterrey and, 172–3, 196–7
motor vehicles and, 174
oil boom, 121, 128–9, 142–8
oil derivatives, 198
oil-powered technologies, 166–72
oil question, 158
oil subsoil rights, 137–8, 141, 142, 143–4
oil wealth, 222
postrevolutionary regimes and, 4–5
power companies and, 174
power grid and, 166–7
power plants and, 154, 156
as power source, 171–2
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oil (cont.)
railroads and, 4–5, 116, 132, 134, 144, 145, 146–7,

148, 150–2, 153, 156, 158, 170, 174
religious functions of, 135–6, 137
as replacement for coal, 128–9, 131, 139–40, 148,

149, 151–2, 156–7, 172–3
as replacement for wood, 156–8
royal ownership and, 137–8
as sacred and therapeutic, 135–6, 137
ships and, 176
social impact of, 134, 152–4, 155, 174
as solution to deforestation, 156–7
as solution to Mexico’s energy problems, 148,

149, 151–2, 158
after Spanish conquest, 136
Spanish legal understanding of as state asset,

137–8

as state asset, 137–8
state ownership and, 137–8, 141
steamships and, 139–40
three-phase transition to, 172
transition to, 133–4, 148, 172–4, 223
transportation and, 134–5, 148, 150–2, 153, 172,

173–4

urbanization and, 188–95
uses of, 134–42
vehicles and, 156
in Veracruz, 222

oil companies, 152, 158
oil consumption
by sector, 160
domestic (in Mexico), 142–3, 146–7, 148, 149,

152–4, 156, 159–60, 174, 222
in Latin America, 180

Oil Creek, Pennsylvania, 138
oil deposits, 138, 224
government reports on, 140, 142
regulation of, 137–8

oil development, government involvement in,
141–2

oil experts, education of, 141–2
oil exploration, 138–40, 141–2, 143–4, 146–7
oil export revenues,Mexican Revolution and, 4–5
oil extraction, 141–2, 156
peak, 158–9
skyrocketing of, 150
in USA, 159

oil grants, 138–9, 140, 141–2
oil industry, 4–5, 13
as agent of environmental, economic, and

social change, 13
capital investment in, 140–1, 142, 146
electrification and, 168
environmental impact of, 13
exports and, 159

expropriation of, 5, 133–4, 174, 222
foreign investment in, 148
global output in 1924, 160
government promotion of, 141–2
indigenous people and, 13
labor and, 13
in Latin America, 13
laying groundwork for, 142
nationalization of, 4
post-Revolution, 158
profits of, 156–7
technical expertise and, 140–1, 142
technology and, 142
in USA, 147, 148
in Venezuela, 13

oil infrastructure, 142–4, 158–9
expansion of, 222
foul-smelling, 170–1
post-Revolutionary government’s investment

in, 174
state intervention and, 222
unwelcome, 170–1

oil legislation, 137–8, 140
oil lubricants
consumption of, 142
imported, 142

oil operations, government oversight of, 141–2
oil pipelines, 5, 158–9
oil production, 141–2, 149, 222
decline after 1921, 159
during Mexican Revolution, 152–4
enthusiasm for, 148
environmental impact of, 157–8
exempted from taxes, 141
geology and, 147, 148
global, 143
in Latin America, 159

oil refineries, 138–9, 141–2, 156, 170–1, 177–8,
222–3

oil spills, 145, 146
oil subsoil rights, 142, 143–4
oil tanks, 158–9
Olaguíbel, Manuel, 122, 123
omnibuses, mule-drawn, 77
onions, 31–2
Ordenanzas de Minería, 106–7, 137–8
ore, 68
iron, 99, 124
processing of, 60–1
silver, 67

organic energy regime, 19
Orizaba, Veracruz, 190–1
Ortiz Rubio, Pascual, 212–13
overexploitation, 24, 35–6
overgrazing, 22
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overpopulation, concerns about, 189–90
overshot wheels, 62–3, 64
oxen, 30–1

Pacheco, Carlos, 75–6
Pacheco, José Emilio, 208, 219–20
Pachuca district, 41–3, 66–7, 68, 104, 167–8
Pacific coast, 26, 36–7, 83–4, 99
Pacific Mail Steamship Company, 96–7
Pacific Ocean, 50
Paine, Robert, 12
Pánuco, 138–9, 143–4
Pánuco River, 100, 140
Papaloapan River, 50, 75
Papantla, 140–1
paper companies, 217–18
paper factories, 120
pasture, 28–9
pathogens, 21, 22–3, 58–9, See also disease
peanuts, 21
Pearson, Weetman, 120, 121, 128–9, 144, 146–7
peasants, 193
Pemex, 177, 190, 191–2, 205–8
Pennsylvania, 138

coal from, 111–12
oil fields in, 140

Peñoles Mining Company, 114–16
pesticides, 205–8
petroleum. See oil
petroleum-based products, 141–2
Phillips, Robert, 56–7
photosynthesis, 34–5, 93
Piedra Azul ironworks, 64
Piedras Negras, 98–9, 108–13, 114
Pierce, Henry Clay, 129–30, 141–2
Pierce Oil, 173–4
Pinchot, Gifford, 84–5
pipelines, 170–1, 174, 222–3, 225

construction of, 190
Mexico City as hub of pipeline networks, 198

plants, 18–19, 21, 23–4, 34–5, See also specific crops
plows, 28–9, 30–1, 204
plywood companies, 217–18
Pocito Chapel, 137
politics

coal prices and, 112
Mexico City and, 224
role in energy transitions, 11

pollution
air pollution, 164–5, 176–7, 194, 195, 212–13,

223, 224–5
coal pollution, 223
waterpower and, 65

the poor
displacement of, 224–5

urban poor, 204–5
wood scarcity and, 87

popular mobilizations, energy and technological
changes and, 155

population growth, 24, 34, 155, 176, 187–8,
201, 213

coal and, 132
federal government’s promotion of, 189–90
fossil fuel revolution and, 189–90
slowing of, 226
wood crisis and, 61

Porfirians, 158
positive externalities, 187–8
post–fossil fuel world, feasibility of, 15
postrevolutionary regime
industrialization and, 222
oil and, 4–5

postwar carbon democracy, 187
Potrero del Llano No. 4, 147
power companies
energy inequality and, 211–12
oil and, 174

power-generating capacity, by energy source, 171
power grid
growing complexity of, 169
oil and, 166–7
waterpower and, 166–7

power industry, trends in, 168, 169
power plants, 190, 222–3
coal and, 222
investment in, 187–8
Monterrey and, 196–7
oil and, 117–18, 134, 154, 156
thermal, 170–1, 174, 176, 188–9, See also

thermoelectricity
Poza Rica oil field, 177–8
precipitation, 17–18
PRI party, founding of, 4
private life, 33–4
private ownership, coal and, 107–8
Problemas Agrícolas e Industriales de México, 211
production, increase in, 189–90
progress, 102–3
critique of, 101
limits to, 101
manliness and, 103
Porfirian, 225

pro-industrialization program, in Mexican
national government, 183–4, 185, 187

protectionist policies, 90, 185, 187
public health, 189–90
air pollution and, 195
deforestation and, 89

public lighting
electricity, 75–6, 118
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public lighting (cont.)
kerosene for, 139–40

public transportation, 160–2, See also
transportation; specific modes of
transportation

public works
coal and, 113–14, 120, 121
environmental impact of, 121

published sources, 11
publishers, 200
Puebla, 32–3, 46, 50–1, 120, 140–1
coal deposits in, 105–6
coal prospecting in, 94, 99, 105
oil grants in, 138–9
opposition to coal in, 94
paving with asphalt, 145
textile industry in, 168
tramways in, 117–18

Puebla City, 94
Puebla Electric Light Company, 117–18
Puebla Tramway Light and Power Company,

117–18

pueblos, waterwheels in, 52

Querétaro, 24–5, 27–9, 30–1, 38–40, 62–3, 71–2
Quiet Revolution, 202–8
Quintana Roo, 211–12

radio, 210
radio broadcasting, 200
radio receivers, 200
Railroad Commission of Texas, 173
railroad ties, 81–2, 89
railways, 4–5, 57–8, 61, 76–82, 90, 105–6, 108–9,

110, 112, 200–1, 221, 222
Coahuila coal fields and, 114–16
coal and, 80, 95, 96–7, 113–14, 115, 116, 130–1,

132, 219, 222
concessions, 98
construction of, 81–2, 83, 89
deforestation and, 80–3
energy crisis and, 79
environmental impact of, 81–2
fossil fuels and, 132
fuel consumption and, 79, 80–1
fuel scarcity and, 83
islands of scarcity and, 82–4
Mexican Revolution and, 127–8
Mexico City as hub of, 198
Monterrey and, 125
nationalization of, 150–1
oil and, 116, 132, 134, 144, 145, 146–7, 148, 150–2,

153, 156, 158, 170, 174
steam-powered, 61, 76, 78
supplanted by freight trucks, 161–2

thermoelectricity and, 170
transition to coal, 116
US, 79, 80
Veracruz–Mexico City trunk line, 78
wood and, 84, 86, 116
wood scarcity and, 84, 86
in Zacatecas, 121–2

rainfall, deforestation and, 156–7
Ramírez, Santiago, 91–2, 104, 105–6, 140
ranchos, 24, 25–6, 28–9, 49–50
Real de Catorce, 41–4, 56–7, 66–7, 83
Real del Monte, 41–3, 65–7, 68, 84, 91–2, 168
Real Seminario de Minería, 104
reclamation, language of, 195
reforestation programs, 61, 89
regional inequality, 196–202, 222–3
regional variations, in fossil fuel revolution, 223
regionally based approach, 7–8
regulations, 92–3
renewable energy, 226
resource nationalism, 133–4, 158
resources, increase in consumption of, 188–9
Revista Mexicana de Sociología, 211
Rhodes, Cecil, 140–1
Río de la Loza, Leopoldo, 212–13
Rio Grande, 98–9
rivers, 93, 195, See also specific rivers
road system, 94, 162–3, 164–5, 174, 176, 187–9,

190–1, 210–11, 222–3
colonial, 56–7
growth of, 5
highway system, 191–2
investment in, 187–8
Mexico City as hub of, 198
mining belt and, 56–7
motor vehicles and, 162–3, 164
road building, 162–3, 164–6, 188–9, 190–2
road conditions, 56–7
urban growth and, 165–6, 192

Robinson, Albert A., 144, 145
Robinson, Daniel B., 79
Rockefeller Foundation, 202, 203, 204
Romero, José, 68
Romero, Matías, 82–3, 84–5
runoff, 17–18, 50
rural migrants, 192–4
rural population
depletion of, 188–9, 192–3
displacement of, 189–90, 192–3, 204–8, 222–3,

224–5

Sabinas Coal Mines, 108–9
Sabinas River, 109
Sabinas Valley, 98–9, 108–13
Sahagún, Bernardino de, 136
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sail boats, 19–20, 49–50, 55
Salamanca oil refinery, 177–8
Salinas Valley, 98–9
Saltillo, 56–7, 110–11
saltworks, 40
San Blas, 97
San Ildefonso textile mill, 120
sanitation infrastructure, 189–90, 193, 222–3
San José de las Rusias, 138–9
San Lázaro canal, 74
San Luís Potosí, 41–4, 45, 56–7, 66–7, 83, 110–11,

114, 191–2
San Rafael Paper Mill, 120, 154–5
Santa Anna, General. See López de Santa Anna,

Antonio
Santa Fé, 87–8
Santa Fe, New Mexico, 56–7
Santiago, Myrna I., 13
Sarlat, Simeón, 140–1
Sartorius, Carl, 54
School of Mines, 95–6, 104, See also Real

Seminario de Minería
Second Mexican Empire, 138–9
Secretaría de la Economía Nacional, 190
Secretary of Industry, Commerce, and Labor,

173–4, See also Secretaría de Industria,
Comercio y Trabajo

Secretary of Public Works, 123, See also Secretaría
de Obras Públicas

Secretary of the National Economy, 183, See also
Secretaría de la Economía Nacional

seepages, 140, 144–5
self-sufficiency, 126, 202, 205–8
services, 185–7, 198–9, 200
sharecroppers, 30–1
sheep, plague of, 22
ships, oil and, 176
Siemens and Halske, 118–19, 120
Sierra Madres, 35–6, 64, 83–4, 121–2
Signoret, León, 124, 125
silver, 16–17, 24, 98–9

colonial patio system of refining, 67
extraction of, 58–9
production of, 24–5, 47–8
refining of, 67

silver economy, 25, 35–6, 58–9, 116
silver mines, 67, 221
silver mining, 24, 35–7

deforestation and, 49, 59
forests and, 68, 69, 70

silver mining companies, 68
silviculture, 90–1, 92–3, 217–18
Simpson, Lesley Byrd, 196
Sinaloa River, 50
slash-and-burn farmers, 20–1

small-business owners, steam power and, 73
smelting industry, coal and, 95, 113–16, 131, 222
Smil, Vaclav, 8
Smith Willcox, Santiago, 43–4
social-science journals, 211
Sociedad Mexicana de Historia Natural, 140
Sociedad Mexicano de Geografia, 140
society
energy systems and, 10, 225
environment and, 13

soil erosion, 22
solar energy, 3–4, See also solar energy regime
basic concepts, 17–20
in Mexico, 16–59

solar energy regime, 19, 33–4, 45–6, 58, 178, 221
agrarian regions caught in, 196
constraints of, 16–17
in New Spain, 58–9
transportation problem and, 55–6

solar radiation, 17–18, 34–5, 93
somatic energy regime, 19
Sonora, 52, 105–6, 204
the south, versus the north, 176–7
South America, 213, See also specific countries,

decline in fuelwood and charcoal
consumption in

South Carolina Canal and Railroad
Company, 76

Southern Mexico, 62
Southern Pacific Railroad, 114
Southwest Research Institute, 197–8
Spain
coal from, 112
legal understanding of oil as state asset, 137–8
Napoleon’s invasion of, 24

squash, 16, 21, 26
Standard Oil, 141–2
the state, 224
as capitalist and investor, 185
forest policy and, 218
fossil fuel revolution and, 224
industrialization and, 222–3
oil-based infrastructure and, 222
role in energy transitions, 11

steamboats, 47, 48–50, 55
steam engines, 17, 19–20, 47, 56–7, 59, 60, 65–6,

68, 78, 93, 221
adoption of, 60
applications of, 67
as first nonbiological converter, 45–6
at Chapultec water distribution plant, 122
coal-powered, 47–9
cost of, 46, 71
dangers of, 45
deforestation and, 47–8
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steam engines (cont.)
dependency on, 61
downside of, 71
electricity and, 75–6
environmental effects of, 68
expansion into countryside, 75
flooding and, 73–4
fuel requirements of, 47–8
fuelwood and, 61, 68
heat energy and, 47–8
importers of, 73
industrialization and, 59
in manufacturing, 45, 46
licensing of, 60
makers of, 73
mining and, 41–4, 45, 48–9, 66–7
in newspaper ads, 73
noise of, 45
operating under constraints of solar energy

regime, 59
opponents of, 44, 45, 46
removing pips from cotton, 75
textile industry and, 46
as a threat to livelihoods, 45
transportation and, 46, 47, 61
as turning point, 45–6
versatility and potential of, 46
water-powered, 60, 64
widespread application of, 61
wood-powered, 47–8, 59, 64, 65, 75–6
wood sawing and, 75

steam power, 17, 45, 60, 65–71, 93, 109–10, 221,
See also steam engines

applications of, 71–6
coal and, 115, 126
as deus ex machina, 65–6
fuelwood and, 71
increased consumption and, 68
industry and, 60–1
iron and, 102
labor exploitation and, 75
manufacturing and, 71–6
mining and, 41–4, 45, 60–1, 66–7
small-business owners and, 73
textile industry and, 71–2
in workshops, 73

steamships, oil and, 139–40
steel works, 111–12, 124, 126
coal and, 95, 113–16, 131, 132
coke and, 178–80

stores, 33–4
stoves, fossil-fueled, 191–2
subnational regions, focus on, 7–8
subsistence farming, 24–5, 32, 70–1
substitution, 90, 91, 92–3

suburbanization, 188–9, 192, 193–4
sugar, 187
sugar cane, 185
sugar cane plantations, 155, 199–200
sugar mills, 75
sustainability, 16–17
swamps, 89
swampy vapors, 89
sweet potatoes, 26

Tabasco, 138–9, 140–1
Tamaulipas, 138–9, 140, 143–5, 191–2
Tamesí River, 143–4
Tampico, 97, 110, 143–4, 170–1
oil refinery in, 141–2
paving with asphalt, 145
port of, 123–4, 196–7
rail lines and, 114
thermal plant in, 168

Tannenbaum, Frank, 184
Taxco, mining in, 41–3
taxes
gasoline tax, 162–3
tax concessions, 144–5, 183
tax exemptions, 141

technologies. See also specific technologies
coal and, 101
electric appliances and equipment, 199–200
entertainment, 210
farm technology, 30–1
fossil-fueled, 4–5, 215–17
oil-powered, 166–72

Tecomatlán, 94, 95
Tehuantepec Railway, 146–7
telephones, 200
television, 200, 210
Temascaltepec mine, 43–4
tenements, 193–4
Tenochtitlan, 20–1, 31–2
terrace abandonment, 22
Texas, 95–6, 109
Texcoco, 20–1
textile industry, 19–20, 50–1, 52–3, 59, 124,

169–70, 221
electricity and, 75–6, 118, 168
in Jalisco, 168
labor exploitation and, 71–2
mechanized, 25
muscle power and, 71–2
in Puebla, 168
steam power and, 71–2
in Veracruz, 168
waterpower and, 46, 49–51, 52–3, 62–4,

71–2, 93
textiles, 24–5
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thermal energy, 17–18
thermal power plants, 170–1, 174, 176, 188–9, See

also thermoelectricity
thermoelectricity, 118–19, 166–72, 176, 222–3

boosted by pipeline network expansion, 170
industrial growth and, 169–70
in Mexico City, 118–19
in Monterrey, 169–70
for motive power, 120
railroads and, 170

thermo-industrial revolution, impact on
Mexican life and culture, 219

thermonuclear reactions, 17–18
threshing machines, 30–1
El Tiempo, 112
tierra fría, 27–8, 31
tierra templada, 27–8, 31
Tijuana, 190–1
timber

importation of, 109–10
shortages of, 37–8

Tinker Salas, Miguel, 13
Tláhuac, 212–13
Tlalnepantla, 192, 199–200, 210
Tlaxcala, 105, 201–2, 211–12
tobacco, 21, 24
tomatoes, 21, 31–2
Torreón, 114, 116
tortilla mills, 209–10
tortilla production

labor and, 209–10
mechanization and electrification of, 209–10

Totonacs, 135–6
tourism, 164, 210–11
tractors, 159–60, 202, 204, 205, 206, 219
trade, 24–5
tramways, 77

animal-powered, 78
electric-powered, 117
in Guadalajara, 117–18
in Mexico City, 117, 160–2
in Puebla, 117–18
in Veracruz, 117–18

transhumance, 22
transpiration, 17–18
transportation, 4–5, 16–17, 28–9, 32–3, 55–8, 94,

187–8, See also specific modes of
transportation

animal-powered, 94, 117
charcoal and, 191–2
coal and, 94, 95, 99, 105, 132
domestic, 219
during Mexican Revolution, 127–8
food and, 201–2
fossil fuel revolution and, 176, 188–9, 219

highway system and, 191–2
mechanized, 76–82, 93
Mexico City and, 160–2, 198, 200–2
motor vehicles and, 219, 222–3
muscle-based, 55–7
oil and, 134–5, 148, 150–2, 153, 172, 173–4
road conditions and, 56–7
solar energy regime and, 55–6
steam engines and, 46, 47, 61
water and, 32–3, 57–8
wood and, 191–2
wood scarcity and, 84

trees, planting, 89
trente glorieuses, 2, 187–8
Tribunal de Minería, 95–6
El Trimestre Económico, 211
tropical forests, 214–17
tropical lowlands, 20–1, 23–4, 26–7
forests in, 26, 36–7, 83–4
water scarcity in, 50
water sources in, 57–8

tropical rainforests, 83, 100
trucks, 159–60, 161–2, 165, 219
Tulillo, hacienda of, 144–5
Tunal River, 64
turpentine, 139–40, 172
Tuxpan, 143–4
Tuxpan River, 139–40, 143–4, 147

UNAM, 211
underemployment, 192–3
undershot wheels, 64
unemployment, 192–3
UNESCO report on air pollution, 194
unidades industriales de explotación forestal, 217–18
Universal Exposition in Paris, 1855, Mexican

delegation at, 97–8
unsustainability, 219, 225
urban development, 193
urban geography, based on local agrarian

productivity, 32–3
urban growth, 176, 188–95
air pollution and, 194, 195
automobilism and, 165–6
class flight and, 193–4
coal and, 132
electricity and, 170–1
encroachment on rivers and, 195
fossil energy and, 190–1
fossil energy–based infrastructure and, 190–1
fossil fuel revolution and, 193
manufacturing and, 190–1
mass migration and, 192–3
Mexico City and, 201–2
motor vehicles and, 165–6, 193
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urban growth (cont.)
problems created by, 194, 195
road building and, 165–6
road system and, 192

urban inequality, 193
urbanization, 10, 24–5, 32, 187–8, 203, 211, 222–3
capitalist, 225
fossil fuel revolution and, 188–95
oil and, 188–95
uneven, 196

urban parks, creating, 89
urban planning, around motor vehicles, 165–6
urban–rural connectivity, heightening of, 191,

192–3

urban sprawl, 193, 194
Uruguay, decline in fuelwood and charcoal

consumption in, 213
US Department of Commerce, 173
US Department of State, 173
USA
capital investment inMexican oil industry, 146
coal and, 95, 96–7, 100, 111–12, 116, 121–2,

125–6, 128, 131, 223
coke and, 125
communist threat and, 203
cultural influence of, 211
energy consumption and, 182
industrialization in, 222
kerosene from, 138
oil and, 5, 141–2, 146, 147, 148, 159

rise of, 24–5
US–Mexican War, loss of territories and energy

resources after, 24–5, 58–9, 96–7, 221

Valenciana mine, 66–7
Valle del Mezquital, 22
Valley of Mexico, 7–8, 20–1, 27–8, 31, 32–3, 74,

78, 91–2, 154–5
draining of, 120, 121
electricity in, 120
Grand Canal, 113–14
hydraulic system in, 23–4
lake system of, 57–8
oil in, 140
suburbanization in, 192
waterpower in, 52–3
water sources in, 57–8

vehicles, 159–60, See also transportation; specific
kinds of vehicles

animal-powered, 161–2
gasoline-powered, 134
oil and, 156

Venezuela
decline in fuelwood and charcoal consumption

in, 213

foreign investment in, 159
oil industry in, 13, 159

Veracruz, 46, 56–7, 75, 97, 105, 110, 138, 139–40,
177–8

Cuba’s chapopoteras in, 138–9
oil in, 138–9, 140–1, 143–4, 146–7, 222
paving with asphalt, 145
port of, 76, 89, 111–12
rail lines and, 114, 116
road conditions in, 57
telegraph line to Mexico City, 75–6
textile industry in, 168
tramways in, 117–18

Veracruz Huasteca, 100
Vidriera Monterrey, 169–70
Villa, Francisco (Pancho), popular insurgency

of, 156
Villa de Guadalupe, 137, 138, 140
Virginia, coal from, 111–12
virility, 103
Volta Redondo steel mill, 196–7

Ward, H. G., 57
warfare, 21, 34, See also specific conflicts
waste, increase in, 188–9
water. See also waterpower
access to potable, 189–90
disease and, 89
mountain water, 87–8
sources of, 50, 57–8
stagnant, 89
transport and, 57–8
urban water supply, 87–8
water privatization, 173–4
water rights, 67

water-driven machinery, 50–1, 55
waterpower, 14, 17, 19–20, 28–9, 30–1, 49–55,

62–5, 93, 132, 166–72, 176–7, 221
advantages of, 65
agriculture and, 55
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