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artesian wells, 878 breweries, mechanized, 124
asphalt surface deposits, 140 British oil corporations, oil expropriation and, s
atapaldcatl, 31 Bulnes, Francisco, 112
Atl, Dr. (Gerardo Murillo Cornado), 137 burros, 64
Atlamira, Tamaulipas, 56—7 bus services, 1602
Atlantic coast, 83—4 Busto, Emiliano, 102-3
Atlixco, Puebla, 57
Australia, coal from, 111-12 California gold rushers, 96—
automobilism, 164, 176, 210-11 Cameron, Juan, 48-9, 96
environmental impact of, 164—s, 21011 Campeche, 215-17
health impacts of, 164~ canals, 122
impact on Mexican life and culture, 163—4, 176~ Cdrdenas, Ldzaro, 133—4, 183
in Mexico City, 1602 administration of, 203
urban growth and, 165-6 Cardenista period, 5
Autrey, Adolfo Preston, 138—9 Cardenistas, 183
Azcapotzalco, 1701 Caribbean, decline in fuelwood and charcoal
Azcapotzalco refinery, 190 consumption in, 213
Aztec empire, 16 cars. See motor vehicles
Carvajal, Angel, 162-3
Baja California Norte, GDP and, 196 Casa Ritter and Cfa., 138
Bajio, 24, 27-8, 58—9, 86, 116, 177-8, 190—1, 196 Castillo, Antonio del, 100, 105, 138
barbasco (wild yam), 189—90 cellulose companies, 217-18
Barcena, Mariano, 89, 91— cement factories, 169—70
Basagoiti, Antonio, 124, 125 Cementos Monterrey, 169—70
Basin of Mexico, 223 central highlands, 27-8, 35-6, 62, 116
beans, 16, 21, 26, 201—2 deforestation in, 49, 83—4, 95
Beltrdn, Enrique, 218 fuel problem in, 95
Beringia, 21, 223 Mexican Revolution and, 173—4
Bermtdez, Antonio, 177 radical popular insurgency in, 173—4
Beteta, Ramoén, 183 water scarcity in, 50
Bigelow, John, 823 waterpower in, 5o, s§
biological ancién regime, 19 central valleys, 27-8
biomass, 14 centralization, infrastructure and, 2001
availability of, 59 Chalco, 155
biomass production, 18-19 Chalco lake, 20-1, 31
birth rates, 189—90 Chapacao, 138—9
bitumen, 136, 137, 138, 140 hacienda of, 144—5
border towns, 1901 Chapingo, 203
Borlaug, Norman, 202, 205-8 chapopote, 135—6
Bornemann, Enrique, 122 Chapultepec aqueduct, 87-8
bottomlands, 57-8 Chapultepec water distribution plant, 122
Boulding, Kenneth, 176 charcoal, 38-9, 40, 41-3, 47-8, 53—4, 64, 68, 70,
Bracero Program, 204—5 87-8, 94, 130
Branciforte, Marquis of, 95—6 in Brazil, 181
Braniff, Tomds, 154 consumption of, 213, 214, 215
Bravo-Conchos river system, so cooking and, 214
Brazil as household fuel, 173—4, 209, 214
charcoal in, 181 marginalization of, 178-80
energy consumption and, 181, 213 transportation and, 1912
hydroelectricity in, 181 charcoal makers, indigenous (indios
industrialization in, 213 carboneros), 70
manufacturing and, 1857 charcoal making, 70-1, 155
rise in fuelwood and charcoal consumption Charles I, 76
in, 213 Charles IV, 137-8
wood power in, 181 chemical energy, 17-18, 93
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Chiapas, 211-12
oil in, 140
Chihuahua, 52, 66—7, 83, 11011, 214-15
coal in, 1212
paving with asphalt, 145
wood in, 1212
Chile
coal in, 1212, 181
energy consumption and, 1812, 213
China, 24
chinampas, 23—4, 31-3, 155
Cipolla, Carlo, 8
cities, 23—4, See also urban growth
mass migration to, 192—3
role in energy transitions, 323
wood scarcity and, 86—7
Ciudad Judrez, 112, 114, 1901
Ciudad Obregén, 1901
Ciudad Victoria, 143—4
class flight, 193—4
climate change, 21, 22, 225
climate, deforestation and, 222
closed energy systems, 202
Coahuila, 109
Coahuila coal beds, 109-10
Coahuila Coal Company, 108—9

Coahuila coal fields, 80, 98—9, 105—6, 108-13,
114, 123—4, 125, 126—7, 128, 1301, 132,

167, 222
coal demand and, 11012
labor and, 212

Mexican International Railroad and, 114-16

Mexican Revolution and, 127-8
Monterrey and, 196—7
railroads and, 114-16
Coahuila coal industry, 123, 125
Coahuila coal, ash content of, 1256
coal, 14, 12-13, 1920, 59, 94-132, 223
air pollution and, 194

as alternative to wood, 44, 61, 83, 92-3, 95,

1034
as energy bridge between embedded

industrialization and oil-powered model,

95, 223
in Argentina, 181
before 1880, 95—100
British, 99

calorific value of, 151—2
in Chihuahua, 121—2

in Chile, 181

in Colombia, 181
commodification of, 95
consumption of, 126—7
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cost of, 80—1, 96—7, 112, 116, 121—2, 123, 125—6,
130—1

decline of, 12731

demand for, 132

demographic growth and, 132

derived from fossilized vegetable matter, 19

domestic versus imported, 11012, 116, 123, 1257

electricity and, 95, 113-14, 11719, 127-8, 131,
132, 166—7

in energy budget, 178-80

Europe and, 100, 131

expansive phase, 113-23

exploitation of, 92

extraction of, 94, 95, 106-8

failure to become a household fuel in
Mexico, 130

as finite resource, 100, 101

Fomento and, 103-8

Germany and, 121-2

Great Britain and, 967, 100, 116, 121-2, 223

handling costs of, 1512

heyday of, 123—7

importance to civilization, 99

importation of, 110-12, 116, 1256, 222

industrialization and, 93, 95, 99, 100—4, 114,
1237, 131, 132

industry and, 132, 222

infrastructure and, 131

investment in, 97—8

ironworks and, 48—9, 114-16, 1301, 132

as key to unlocking Mexico’s industrial
potential, 103—4

labor requirements of, 174

in Latin America, 131

locomotives and, 114-16, 127-8

as mainspring of industrial civilization, 489,
100-3, 132

marginalization of, 178-80

Mesilla treaty and, 97

Mexican Central Railway and, 116

Mexican Revolution and, 127-8, 131

Mexico City and, 117, 122, 123, 132, 222

in Mexico’s transition, 223

mining and, 222

Monterrey and, 1237, 132, 196-7, 222

new mining code and, 107-8

as niche energy source, 95, 131

oil as replacement for, 1289, 131, 139—40, 148,
149, 151-2, 156—7, 172—3

opposition to, 94

ownership of, 106-8

phasing out of, 128-30

Porfirian regime and, 127-8

power plants and, 222

private ownership and, 107-8
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coal (cont.)
public works and, 113-14, 120, 121
railroads and, 4—s, 80, 95, 113—14, 115, 116,
130-1, 132, 219, 222
as replacement for wood, 48—9
role of, 1212, 132
smelting industry and, 95, 113-16, 131, 222
steam power and, 47-8, 115, 126
steel manufacturing and, 95, 113-16, 131, 132
technology and, 1o1
transition to, 1415, 116
transportation and, 94, 95, 99, 105, 132
urban growth and, 132
USA and, 96-7, 100, 111-12, 116, 121-2, 125-6,
128, 131, 223
virility and, 103
in Zacatecas, 1212
coal companies, 152, 212
coal consumption, 130
expansive phase, 1884-1910, 113—23
history of, 11323, 127-31
limited, 130-1
relative decline of, 12731
1910-1950
coal demand, 11011, 112
coal deposits, 105, 115, 222, 224
lacking in Latin America, 131, 132
reports on, 105—7, 108
coal fields, 83, 98-9, See also specific coal fields
coal gas, 129-30
coal industry, 97-8, 156—7, See also Coahuila coal
industry
in Chile, 121—2
Mexican Revolution and, 95, 127-8, 222
in the north, 131, See also Coahuila coal
industry
coal mining, 45, 96, 100, 132
concessions in Nuevo Ledn, 96
in England, 48—9
exempted from taxes, 141
infrastructure destroyed during Mexican
Revolution, 127-8
labor and, 109, 212
labor scarcity and, 130-1
limited to Coahuila coal fields, 1301
working conditions and, 212
coal pollution, 223
coal production
comparative, 112
limited, 1301
in Mexico, 110-12, 113
coal prospecting, 92, 95-6, 98-9, 103—4, 105
in Puebla, 94, 99
coal sales, 94
coal surveys, 83, 95-6, 99, 125, 222

coal tariffs, 86, 92, 112
coal-fired motors, 119
coal-mining regions, as sacrifice zones, 212
Coazalcoalcos River, 50
coke, 111-12, 123—4, 125—6
consumption of, 126—7, 128-31
domestic versus imported, 126
from Mexico, 125-6
ironworks and, 178-80
Monterrey and, 196—7
production of, 129-30
steel industry and, 178-80
from USA, 125
Cold War, Green Revolution and, 203
Colima, 96—7, 211-12
College of Mines (Colegio de Minerfa), 44, 104
Colombia, coal in, 181
Columbian Exchange, 21, 22—4, 58-9
Comanches, 98—9
commerce, 190—1
commercial energy, 180
Compafifa Carbonifera del Norte, 128
Compafifa de Tranvias, Luz y Fuerza Motriz,
169—70
Compafifa Exploradora del Golfo Mexicano,
138—9
Compania Explotadora de Criaderos de Carbén
de Piedra de la Reptiblica Mexicana,
100, 105
Compafia Fundidora de Fierro y Acero de
Monterrey, S. A., 124, 125-7, 128-30, 131,
172-3, 196—7
conifer forests, 21415
conservation, 225
of forests, 44, 61, 89, 90—1, 92-3, 1078, 174,
21213, 21415
fossil fuel revolution and, 212215
Constitution of 1917, 107-8, 137-8
Constitutionalist revolutionary faction, 156
construction, wood for, 37-8
contingency, role in energy transitions, I
contraceptives, 189—90
Contreras, Carlos, 165-6
converters, 27—38, 221
biological, 27-8, 45-6
nonbiological, 45-6
secondary, 17-18
cooking, 1734, 1912
charcoal and, 214
fossil energy and, 209, 214
natural gas and, 209, 214
oil and, 214
wood and, 191-2, 214-15
cornstalks, 19—20
corporatism, 184
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Cortés, Herndn, 76
cotton, 21, 185, 187, 199—200
crony capitalism, coal prices and, 112
crude oil, 1412, 145, 152, 177, 198
Cuba’s chapopoteras, 138—9
Cuernavaca, 192
Culiacdn, 190-1
cultivators, 20-1
cultural practices
changes in, 210
energy systems and, 10
customs duties, concessions on, 183

dams, 167-8

deforestation, 70-1, 93, 157-8, 164—s5, 174, 215-17,

221, See also deforestation crisis
agriculture and, 49, 222
animal husbandry and, 49
anxiety about, 86
in central highlands, 49, 95
climate and, 222
coal as solution to, 92-3, 99, 103—4
colonial mining and, 35-6
deforestation crisis, 61, 819, 90—3
drought and, 87-8
economic influence of, 86
Fomento and, 84-s, 90
food production and, 89
forests, 59, 1645, 224

fossil fuel revolution and, 212-13, 214-15

glassworks and, 47-8
health and, 222

heat energy and, 47-8
ironworks and, 47-8, 49
management of, 90, 923
in Mexico City, 224
mining and, 35—7, 39-40, 41-3, 489
in New Spain, 35-6
public health and, 89
railways and, 80—3
rainfall and, 156—7
regional, 83—4

search for alternative sources of fuel and, 48—9

silver mining and, 47-8, 49, 59
steam engines and, 478
substitution and, 90, 913
two-pronged approach to, 90—3
water scarcity and, 88, 89

demographic collapse, 23—4, 189—90, 221

Departamento del Distrito Federal, 190
Department of Agriculture, 203
deregulation, 226

desiccationism, 89

Desierto de los Leones, 878, 122
development, 90, 225
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Diaz Dufoo, Carlos, 158—9
Diaz, Porfirio (José de la Cruz Porfirio Diaz
Mori), 78, 87—8
oil and, 1445
public works and, 120, 121
regime of, 90, 923, 127-8, 1412, 144-s, I55,
20910, 21517, 221, 22§
diesel fuel, 11718, 204
disease, 223, 34
water and, 89
Doheny, Edward L., 144—s5, 1467
Dos Bocas, 147
draft animals, 289, 58, 77, 78, See also animals,
domesticated
drainage projects, 23—4
dredges, 74, 121, 2012
drought, 34, 87-8, 93, 167-8
Dubbs thermal cracking plant, 177
Durango, 99, 110-11, 11416, 145, 214—15
Durango City, 114

economic crises, 226
economic disparity, 176—7
economic growth, 10, 219, See also growth
fossil energy and, 9-10
fossil-fueled, 4—5
economic miracle, 187-8, 219
economy, fossil fuel revolution and, 176
ecosystems
alteration of, 1878
net primary productivity (NPP) of, 18-19
ejidos, 183, 193
El Aguila, 12830, 147, 150, 1525, 1701, 173—4
El Ebano oil field, 145
oil spill at, 145, 146
El Ebano railroad station, 144—s
El Economista Mexicano, 149
electric appliances and equipment, 199-200, 209
electricity, 168, 187-8, 202, 209, See also
hydroelectricity; power plants;
thermoelectricity
capacity expanded by mid-twentieth century,
170-1
coal and, 95, 11314, 117-19, 127-8, 131, 132,
166—7
as domestic servant, 211-12
factories and, 118, 120
federal government’s role in electrification, 169
generation of, 16672, 219
irrigation and, 204
manufacturing and, 120
media and, 210
Mexico City and, 119, 120
mills and, 120
mining and, 118, 168
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electricity (cont.)
in Monterrey, 197
for motive power, 119, 120
oil and, 117-18, 130, 1345, 148, 166—7, 168,
1702, See also thermoelectricity
for public consumption, 118
public lighting, 756, 118
ramifications of, 170-1
regional disparities in, 211-12
rural, 1923
steam engines and, 75—6
textile industry and, 756, 118, 168
urban growth and, 1701
in Valley of Mexico, 120
waterpower and, 75—6, 117-18, 130, 1712
electric pumps, water systems and, 1701
electric utilities, 118
Elhuyar, Fausto de, 44, 95—6, 104
elites, 23—4, 25, 33—4, 58—9, 219—20
corporatism and, 184
deforestation crisis and, 845
energy shifts and, 224
forest protection and, 92—3
land privatization and, 155
motor vehicles and, 159-60, 1623
neoliberalism and, 226
wood scarcity and, 86
El Minero Mexicano, 139—40
El Monitor Republicano, 88
El Nifio, 34
El Oro mining district, 167-8
El Palacio de Hierro (The Iron Palace), 152
El Paso, Texas, 80, 116
El Siglo XIX, 65—6
Emerson, Ralph Waldo, 1o1—2
energy, 3-8, See also energy consumption
definition of, 17-18
energy access, 211-12
environmental change and, 12
history and, 8—11
industrialization and, s—8
as keystone factor in environmental
histories, 12
kinetic energy, s1—2, 55
regional trends, 180
renewable, 226
shifting landscape of, 173
unified concept of energy as single entity, 45—6
energy autonomy, popular mobilizations for,
155
energy choices, international politics and, 173
energy consumption, 178—80, See also specific fuels
compared with other countries, 180
deforestation and, 93
differences between countries, 181

domestic, 3-4, 5, 13, 39-40, 68, 83, 93, 133—4,
142-3, 146—7, 148—60, 174, 176—220, 222
gross consumption, mid-twentieth century,
178-80
increase in, 68, 189—90
industrialization and, s
Latin America and, 180, 181
regional disparities in, 211-12
wealth gap and, 211-12
energy crisis, railroads and, 79
energy dominance, of Mexico City, 198—202
energy-focused history, 13
energy history, scholarship on, 911, See also
energy humanities
energy humanities, 1011
energy inequality, 211-12
energy regimes
cultural practices and, 10
fossil fuel energy regime, 2223
oil-centric energy regime, 156
organic energy regime, 19
social structures and, 10
society and, 225
solar energy regime, 16-17, 19, 33—4, 45-6,
55—6, 58—9, 178, 196, 221
somatic energy regime, 19
steam engines and, 59
energy research, privileging of technical
aspects, 10
energy shifts/transitions, 223
from decentralized to centralized, 224—5
elites and, 224
human agency’s role in, 11
in Latin America, 1213
as nonlinear processes, 224
regional nature of, 224
society and, 225
energy sources. See also specific sources
aggregation and mixing of, 223
environmental, social, and economic impact
of, 8
history of, 3—4
traditional, 209
energy utilization, land use and, 28—9
entertainment, changes in, 210
the environment. See also forests
automobilism and, 210-11
conservation of, 210-11
environmental change, 12, 2245
environmental damage, 176—7, 2058, 224~
impact of motor vehicles on, 164—5
Latin America and, 12-13
society and, 13
environmental histories, 12-13
eolic (wind) power, 19, See also wind energy
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Escamilla Arce, Francisco, 1701 forced labor, 26—7
eucalyptus trees, 912 foreign investment, 90, 184
Europe. See also specific countries foreign oil companies, 158
coal and, 100, 131 forest laws, 92—3
energy consumption and, 182 forest loss, effects of, 222
industrialization in, 222 forest policy, the state and, 218
evaporation, 17-18 forest privatization, 173—4
exports, 24—, 187 forest protection, elites and, 92—3
decline of, 222 forest reserves, 91
export crops, 18, 187, 2058 forest rights, conflicts over, 87
expropriation, of oil industry, 5, 133—4, 174, 222 forestry
French, 85-6, 92—3
factories, 17, 24, 124, 169—70, See also German, 85—6, 923
manufacturing scientific, 9o—1, 92—3
electricity and, 18, 120 forestry laws, 91—2
fuel scarcity and, 83, 86 forestry service, 91
in Mexico City, 198—200 forests, 16-17, 26—7, 28—9, 34—49, 93, 216, 221, See
in Monterrey, 197 also deforestation; deforestation crisis
oil and, 134, 154, 156 agriculture and, 26
waterpower and, 49-51, 55, 93 air pollution and, 212-13
wood scarcity and, 86 biomass capacity of, 29
farm technology, 301 clear-cutting of, 39—40, 49, 69, 701
feminized nations, 103 commercial exploitation of, 215-17
Ferndndez Leal, Manuel, 84— commodification of, 217-18
Ferrara, Vicente, 124, 125 conifer, 214-15
Ferrocarril Central Mexicano, 144—s, 146, See also conservation of, 44, 61, 89, 90—1, 92—3, 107-8,
Mexican Central Railway 174, 212—13, 214~15
fertilizer, synthetic, 199—200, 202, 205-8, 219 controlled by pueblos and municipalities, 701
Filisola, D. Vicente, 48—9 exploitation of, 70-1, 217-18
fish, 201—2 forest cutting, 26
flooding, 23-4, 73—4 fossil fuel revolution and, 21213, 214-15
flow, 17-19 fossil fuels and, 21213
Fomento, 75-6, 90, 140, 1412, 222 as hygienic machines, 89
coal and, 1038 industrialization and, 215, 217-18
collection of statistics and, 91 industrialization of, 225
deforestation and, 84—s, 90—1 as instruments of public health, 89
forest use issues and, 9o—1 management of, 9o-1, 923
modernization and, 756 overexploitation of, 35-6
oil extraction permits and, 138—9 owned by mining companies, 701
oversight of oil industry and, 141—2 as percentage of land cover, 37-8
reports on coal deposits, 105—7, 108 protected by oil consumption, 156—7
substitution as preferred solution for, 92—3 railways’ impact on, 80—3
Fondo de Cultura Econémica, 200 regulation of, 70-1, 923
food romantic view of, 85
food energy, 1920, 25-34, 59 silver mining and, 68, 69, 70
food processing plants, 169—70 tropical, 214-15
food production, 21, 25, 89, 201-2, 203, 219, tropical forests, 215-17
2223 in tropical lowlands, 83—4
food supply, 185 under peasant control, 70-1
food system, 176, 185, 203 utilitarian view of, 85-6
fossil fuel revolution and, 208-12 wise use approach and, 84~
homogenization of foodways, 210 forges, 56—7
importation of, 2012 fossil-fueled societies, 176220, 223
industrialization of, 209—10 fossil fuel emissions, 226
transportation and, 201-2 fossil fuel energy regime, 222-3, 226
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fossil fuel infrastructure, expansion of, 190 infrastructure and, 190-1
fossil fuel revolution, 1-8, 15, 176, See also specific power of, 132

Suels

as agent of change, 3—4, 10-11, 13, 208-18

agriculture and, 176, 202, 204, 205-8

Americanization and, 211

around the world, 8, 15

cities and, 32—3

contradictory effects of, 15

cooking and, 214

deforestation and, 21213, 214-15

economic growth and, 10-11

economy and, 10-11, 176, 188—95

environmental histories and, 12-13

environmental impact of, 1767, 188-95

food and, 20812, 219

forests and, 21213, 214-15

Green Revolution and, 202, 204—s5, 206, 207

impact on Mexican life and culture, 1767,
188-95, 208-12, 219—20, 225

industrialization and, 11, 196

inequality and, 196

infrastructure and, 178, 179

Janus-faced nature of, 219—20

in Latin America, 180, 181

as mainspring of industrial civilization, 224

Mexican case, 11

Mexico City and, 198—202

motor vehicles and, 176

outside global north, 11

population growth and, 189—90

as progress, 176, 177

regional inequality and, 196

regional variations in, 223

as solution to Mexico’s energy problems, 219

as state and industrial policy, 224

state power and, 224

transportation and, 176, 188-9, 219

unsustainability of, 219

urban growth and, 193

urbanization and, 188—95

wood and, 215-17

fossil fuels, 176, 1878, See also fossil fuel

revolution; specific fuels
agribusiness and, 205-8
as household fuel, 209
complexity and interdependence of, 178
consolidation of, 219
demand for, 2223
dependency on, 18895, 219
economic growth and, 9-10
extraction of, 1078
forests and, 21213
fossil fuel dependency, 95
industrialization and, 107-8, 187-8

railroads and, 132
transition to coal, 61
unsustainability of, 225, 226
urban growth and, 190-1
wood extraction and, 215-17
versus wood power, 180
foundries, 54, 99, See also ironworks
Franciscans, 95-6
Fresnillo, 413
Fresnillo mines, 54, 66—7
fuel, cost of, 83
fuels. See also household fuels; specific fuels and
kinds of fuels
consumer reluctance to adopt new, 173—4
cost of, 86, 116
plant-based, 180, See also fuelwood
fuel scarcity, 83, 125-6
in central highlands, 95
industrialization and, 103—4
in Mexico, 158
fuel supplies, industrialization and, 184
fuelwood, 16-17, 24, 40, 68, 70, 87-8, 95—6, 122
alternatives to, 91-3
consumption of, 213, 214, 215
continued use of, 223
cost of, 86—7
exploitation of, 95
as household fuel, 214-15
mining and, 41-3
replaced by oil, 154—5
scarcity of, 99
steam power and, 61, 68, 71
fuelwood cutters, 155
Fundidora Monterrey. See Compafifa Fundidora
de Fierro y Acero de Monterrey, S. A.
Furber, Percy, 138—9
Furbero, 138—9

Gaceta de San Luis, 45
gasoil, for cooking and heating, 173—4
gasoline, 152
gasoline-powered vehicles, 134
GDP (gross domestic product), 185—7, 196
Baja California Norte and, 196
growth of, 185—7, 201
manufacturing and, 185—7
Mexico City and, 196, 201
Oaxaca and, 196
geology, oil production and, 147, 148
Germany, coal from, 111-12, 1212
Gerner, José, 97
glassworks, 35-6, 40, 47-8, 124, 169—70
global economy, 226
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global trade, 10, 24
gold, 356, 116
goods, consumption of, 200
Gould, Jay, 82—3
grain, 201-2, 204
Grand Canal, Valley of Mexico, 113-14
Great Acceleration, 2223
Great Britain
coal and, 489, 95, 96—7, 100, 111-12, 116,
121-2, 223
Mexican oil industry and, 146—7
water-powered mills in, so-1
Great Depression, 113
Great Oil War, 146—7
Green Revolution, 12, 187—9, 199—200, 202-8,
222-3, 224
chemical inputs and, 205-8
Cold War and, 203
environmental impact of, 205-8
in food system, 176
fossil fuel revolution and, 202, 204—s5, 206, 207
The Grey Car (El automdvil gris), 163—4
Grijalva-Usumacinta River, so
groundwater, 17-18, 75
growth, 219, 225, See also specific kinds of growth
endless, 225
fossil fuel revolution and, ro-11
growth dogma, 10, 226
nature of, 60-93
unsustainability of, 10-11
Guadalajara, 193
manufacturing and, 1901
paving with asphalt, 145
tramways in, 117—18
Guajolote ranch, 68
Guanajuato, 66—7, 83, 177, 203
mining in, 413
rail lines and, 114
Guanos y Fertilizantes de México, 199—200,
205—8
Guerrero, 96—7
mining in, 413
gulf coast, oil boom on, 142-3
Gulf of Mexico, 26, 76
oil industry infrastructure in, 142—4
wind resources in, 54—5
gunpowder mills, 53—4
gushers, 147
Gutiérrez Ndjera, Manuel, 85

haciendas, 24, 25-6, 28—9, 30-1, 57, 138—9
de beneficio, 66—7, 68
henequen, 75
refining, 68
sugar haciendas, 75

waterwheels in, 4950, 52
hammers, water-driven machinery and, 55
Harrar, Jacob George, 203
harvests, 34
health, deforestation and, 222
heat, 17-18
heat energy, 1920, 28-9, 34—5
deforestation and, 47-8
for mining, 41-3
steam engines and, 47-8
wood for, 38—9
heating, 173—4
henequen (Agave fourcroydes) cultivation and
processing, 75
Hércules factory, 62-3, 71—2
heterotrophs, 17-18
Hidalgo, 66-7, 105
coal deposits in, 105
El Chico forest in, 91
food production in, 2012
GDP growth and, 201
mining in, 41-3
highway system, 191—2, 200-1, See also road
system
Hinojosa, Gabriel, 89
history, energy and, 8-11
horses, 78
household fuels, 222
carbon energy as, 209
charcoal as, 173—4, 209, 214
coal as, 130
natural gas as, 209, 214
oil as, 214
wood as, 1734, 1912, 214—15
Huasteca, 105, 143—4
Huasteca Petroleum, 129-30
Huastec indigenous people, 4
Huastecs, 135-6
Huatulco, 97
huejote, 31
human depopulation, 23—4
human predation, 21
Humboldt, Alexander von, 104
hunter-gatherers, 20-1, 34
Huntington, Colling Potter, 108-9, 110, 112, 114
hydraulic infrastructure, 73—4
hydraulic power, 19
hydraulic technology, 62—4, See also waterpower
hydroelectricity, 756, 117, 120, 16672, 222
in Brazil, 181
continued use of, 223
in energy budget, 178-80
hydroelectric plants, 120
loses share to thermal, 170
Mexico City and, 167-8
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hydroelectricity (cont.) transition to coal, 14-15
replaced by oil, 154—5 uneven, 196
water scarcity and, 167-8 urban, 183
hydrological conditions, 95 in the USA, 222
hydrological cycle, 16-18, 93 water-and muscle-based, 58—9
waterpower and, 95, 132
Iglesias, Miguel, 74 wood and, 86, 95, 132, 215, 217-18, 225
immigrants, 193—4 industrial lubricants, 1345, 1412, 1467, 152, 172
income inequality, 187, 2223 industrial policy, 224
Indianilla thermoelectric plant, 117, 118-19 industrial production, 1901
indigenous groups, 20-1 Industrial Revolution, ro1—2
decline in, 23—4 Industrias Nuevas laws, 141—2
demographic collapse of, 221 industry, 185—7, 222
energy inequality and, 211-12 agriculture and, 199—200
megafauna extinction and, 21 animal power in, 54
oil industry and, 13 coal and, 96-7, 132, 222
pre-Columbian societies, 1346 import-intensive, 187
Industria Eléctrica de México, 199—200 labor and, 188—9
industrial growth in Mexico City, 198—200
fossil-fueled, 4—5 Monterrey and, 196-8
thermoelectricity and, 169—70 natural gas and, 1967
industrialists, 184, 219—20 oil and, 134-s5, 148, 158, 173—4, 196—7
industrialization, 2-3, 4, 15, 61, 90, 132, 183—8, 203, protectionist policies and, 90, 185, 187
211, 219, 221, 2223 steam power and, 601
agriculture and, 185 waterpower in, 50—1, 523, 54
in Brazil, 213 inequality
coal and, 93, 95, 99, 100—4, 114, 123—7, 131, 132 energy inequality, 211-12
constraints on, 93 fossil fuel revolution and, 196
consumption and, s regional, 196, 2223
embedded, 14, 93, 95 urban, 193
energy and, s—8 infrastructure, 187-8
English stage of, 48—9 centralization and, 200-1
the environment and, 93 coal and, 127-8, 131
in Europe, 222 fossil-based, 1901
of food, 209-10 fossil fuel revolution and, 178, 179
foreign investment and, 184 government spending on, 200-1
forests and, 215, 217-18, 225 industrialization and, 185
fossil energy and, 187-8 oil and, 1424, 158—9, 1701, 174, 222
fossil fuel requirements of, 1878 sanitation, 189—90, 193
fossil fuel revolution and, 11, 196 Instituto de Investigaciones Sociales, 211
fuel problem and, 103—4 intelligentsia, 102, See also elites
fuel supplies and, 184 Investigacion Econdémica, 211
history of, 5—8 iron, 16-17, 28—9, 35—6, 102—3, See also ironworks
infrastructure and, 185 British, 99
limits to industrial growth, 1o1 coal-fueled steam power and, 102
of Monterrey, 123—7 iron mining, 96
oil and, 15, 95, 149, 1838 as mainspring of industrial civilization, 1023
postrevolutionary regime and, 222 pig iron, 124
private capital and, 184 virility and, 103
resistance to, 173—4 iron ore, 99, 124
scholarship on, 5-8 iron pumps, 56—7
the state and, 2223 ironworks, 501, 64, 124
steam engines and, 59 coal and, 48-9, 967, 114-16, 1301, 132
subnational regions and, 7-8 coke and, 178-80
tax concessions and, 183 deforestation and, 47-8, 49
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fuel scarcity and, 83
waterpower and, 93
waterwheels in, 49—s0
wood and, 40, 41
irrigation, 16-17, 27—9, 4950, 75, 204, 225
electricity and, 176, 202, 204
investment in, 1878
Isla del Carmen, 97
islands of scarcity, 82—4
Isthmus of Tehuantepec, 54—
ITESM (Instituto Tecnoldgico de Estudios
Superiores de Monterrey), 197-8
Ixtacalco, 31
Iztaccthuatl volcano, 120, 154
Izdcar de Matamoros, 94

Jalisco
oil in, 140
textile industry in, 168
Jevons, William Stanley, 94, 100, 1012

Kapuscinski, Ryszard, 133
Kelly, Eugenio, 124, 125
kerosene, 134—s, 138—40, 146—7, See also oil
consumption of, 142
imported, 1412
for public illumination, 139—40, 172
keystone species, 12
kinetic energy, s1—2, 55
Kuchler, Jakob, 989, 105

La Americana, 75-6

labor, 17-18, 23—4, 28-9, 33—4, 58, 71
agricultural workers, 204—5
Coahuila coal fields and, 212
coal mining and, 109, 212
costs of, 79
decline in rural workforce, 188—9
displacement of, 204—s
forced, 26—7
industry and, 188—9
insecurity of, 219
labor actions, 212
labor exploitation, 71-2, 75
labor laws, 184
labor scarcity, 130-1
in Mexico City, 198—9
mining and, 41-3
oil industry and, 13
replacement of, 155, 173—4
scarcity of, 109
seasonal workers, 204—s
tortilla production and, 209-10
working conditions, 212

La Concepcién, 56—7

La Exploradora, 140-1
Lake Chapala, so
Lake Texcoco, 20-1
La Laguna, 199—200, 225
La Magdalena, 523
land cover, 37-8
land degradation, 22
land distribution, 185, 203
land exploitation, 28—9
land expropriation, 193
land grabbing, 967
land ownership, 28—9
land privatization, 155, 173—4, 222, 226
land redistribution, rural, 185
land use, energy utilization and, 289
Laredo, Texas, 98—9
Las Esperanzas coal fields, 109
Latin America. See also specific countries
coal in, 131
coexistence of fossil fuels and wood power
in, 180
disparities in fossil fuel revolution across, 181
energy consumption and, 180, 1812, 213, 215
energy transitions in, 12—13
environment and, 1213
fossil fuel revolution in, 13, 180
oil industry in, 13, 159
Lawrence, Massachusetts, s50—1
Ledn, 75-6, 190—1
léperos (urban underclass), 33—4, 77
Lerdo de Tejada, Miguel, 76
Lerma—Santiago river system, 5O
Lewis, Oscar, 200
Ley del Petréleo, 190
Lincoln, Abraham, 82—3
Little Ice Age, 22
livestock, 21, 23—4, 28—9, 30—1, 58—9, See also
animals
locomotives, 117
coal and, 114-16, 127-8
electric, 117
oil and, 144, 145, 1467, 156
steam-powered, 117
logging, 87-8, 89, 215-17
Lépez, Ildefonso, 138—9
Lépez de Santa Anna, Antonio, 90, 96-8
Los Angeles, California, oil boom in, 146
Lowell, Massachusetts, so—1
lower classes, 33—4

machines. See also mechanization
as Prometheus of progress, 102
iron, 102

Macuspana, 1401

maguey plants, 20-1
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maize, 16, 20-1, 26, 30—2, 201-2, 205—8
maize fields (milpas), 20-1
maize flour, industrial, 209-10
Maiz Industrializado (Minsa), 210
malaria, 89
Malthus, Thomas, 101
management, 92—3
Manchester, New Hampshire, so-1
manliness, progress and, 103
manufacturing, 4-s, 24, 185-7, 1901, 219
Argentina and, 185—7
Bajio and, 1901
Brazil and, 185—7
deforestation and, 93
electricity and, 120
energy available for, 58—9
GDP growth and, 185—7
Guadalajara and, 1901
investment in, 187-8
Leén and, 190-1
mechanization of, 221
mechanized, 93, 219
Mexico City and, 190-1, 198—200
Monterrey and, 190-1
muscle power and, 71
oil and, 148, 172
steam power and, 45, 46, 71-6, 115
urban growth and, 190-1
waterpower and, 49—51, 53, 55, 62, 63—4, 71
manufacturing laws, 183
march to the sea, 215-17
marginality, 2245
marshes, 89
masculinity, 103
Maseca, 210
mass migration, urban growth and, 192—3
Maximilian of Hapsburg, 76, 98-9, 212-13
Mayans, 36-7
Mazatldn, 97, 99, 114
McNeEeill, John R., 12
Meadows, Donella H., 59
meat, 2012
mechanical energy, 17-18, 51-2, 55, 93
mechanical looms (malacates), 4951, 523, 55
mechanical power, 1920, 26-7, 41-3, 49
mechanization, 221, 222
media, 192-3, 210
medicine, 2223
megafauna extinction, 21, 223
Meérida, 26-7, 190-1
Merrimack River, 501
Mesilla treaty, 97
Mesoamerican highlands, 20-1, 23—4, 27-8
methodological approach, 11
Mexicali, 190-1

Mexicalzingo, 31
Mexican Central Railway, 79, 801, 110, 112,
144-5, 146
coal and, 8o, 116
demand for wood, 80-1
diversification of energy mix by, 8o
environmental impact of, 81—2
impact on Mexico’s forests, 8o—2
rail lines and, 114
shirt to oil, 8o-1
Mexican Coal & Coke Co., 109, 110
Mexican economic miracle, 4—5
Mexican Electric Company, 118-19
Mexican Independence, 24
Mexican International Railroad, 108—9, 110, 112,
114-16
Mexican Light and Power Company, 167-8, 198
Mexican national government, pro-
industrialization program in, 183—4,
185, 187
Mexican National Railway Company, 82-3,
116, 150
Mexicanness, 211
Mexican Petroleum and Liquid Fuel Company,
140-1
Mexican Petroleum Company, 145, 146
Mexican Railway (Ferrocarril Mexicano), 76, 116
Mexican Revolution, 4, 61, 78, 111-12, 113, 130,
1501, 159, 156, 1578, 222
central highlands and, 173—4
Coahuila coal fields and, 127-8
coal and, 95, 126-8, 131, 222
land privatization and, 222
oil and, 1524, 156
people fleeing from, 1601
railroads and, 127-8
resource nationalism and, 133—4
role of energy sources in, 45
transportation during, 127-8
Mexico
in 1950s, 176—220
becomes second-largest petroleum producer,
1423
before 1850, 201
coal production in, 11012, 113, 1212
domestic manufacturing and, 1857
emergence as major oil producing country,
148
energy in, 3-8, 148, 180, 181, 182
energy profile compared with other
countries, 180
energy transition to oil, 148
European arrival in, 21
first coaling station in, 96—7
fuel problem in, 95, 158, 219, 222
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gross consumption, mid-twentieth century,

178-80
historiography of, 5-8
history of, 20—
industrialization in, 132
lack of rivers in, 57—8
material development of, 823

mid-nineteenth-century, 1, 14, 16—59

mining centers in, 83

Ministry of Development in, 74, 75—6, See also

Fomento

oil for public illumination in, 141—2

oil industry in, 13

per capita fossil fuel consumption in, 181—2

periodization of, 4

periodization of Mexican history, 20

population of, 32—3
postindependence, 24—
preindustrial, 1, 16—59

regional inequality in, 196-202
regions of, 20-1

role of coal in, 1212

rural versus urban population, 1856, 32
shift from oil importer to oil producer, 172

solar energy in, 16—59
twentieth-century, 1-2, 4, 15
US investment in, 82—3
water resources in, 50, 57—8

Mexico City, 24-5, 56-7, §8—9, 191-2, 224

as transportation hub, 224
automobilism in, 160—2

becomes center of the country, 198
benefits of urbanization and industrialization

for, 196

centralization of consumption of goods and

services in, 200-1
Chapultepec aqueduct and, 87-8

coal and, 94, 117, 122, 123, 132, 222
concentration of wealth, industry, and

population in, 198—9
convergence of energy, resources,

infrastructure, and population in, 198
decline in fuelwood and charcoal consumption

in, 213, 214

decline of food production near, 201—2

deforestation in, 224

as distribution point for crude oil and oil

derivatives, 198
economic disparity and, 176—7
electricity and, 119, 120
energy dominance of, 198—202
factories in, 198—200
flooding in, 73—4

fossil fuel revolution and, 198—202

fuel prices in, 83

Index

311

GDP and, 196, 201
hydraulic infrastructure of, 73—4
hydroelectricity and, 167-8
industry in, 198—200
international air travel and, 200-1
labor in, 198—9
lake system of, 32—3
as largest consumer of energy in the
country, 198
manufacturing and, 190-1, 198-200
mass migration to, 192—3
motor vehicles and, 159—60, 1656, 200—1
paving with asphalt, 145
political power and, 224
production monopoly in, 199—200
public transportation and, 160—2
rail lines and, 114, 116
services in, 198—9, 200
shift to fossil-based manufacturing economy,
2012
sinking due to consumption of aquifers,
195
size of, 33—4
suburbanization and, 193—4
telegraph line to Veracruz, 75—6
thermoelectricity in, 118-19
tramways in, 117, 160—2
transportation and, 117, 160-2, 198, 2002
urban growth and, 193, 194, 2012
urbanization in, 33—4
water scarcity and, 167-8
water supply of, 87-8
water system in, 122, 123
wealth concentrated in, 201
wealth in, 198—9
wood and, 867, 122, 123
Mexico’s transition, coal in, 223
miasmatic diseases, 89
Michoacdn, 26, 96—7, 214-15
conifer forests of, 83—4
mining in, 41-3
middle class, urban, 193—4
migrants, 204—5
Miller, Shawn, 131, 132
mills, 1920, 501, 75
colonial, s1—2
electricity and, 120
waterpower and, 4950, 512, 53—4, 55
Milmo, Patricio, 108—9
Mineral El Chico, 413
mines, 1920, 24—, 28-9, See also mining
draining of, 48-9, 65-6, 67
flooding of, 68
water-driven machinery and, 55
wood scarcity and, 86
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mining, 45, 58-9, 221, See also specific kinds of
mining
animal and, 413
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, 414, 59, 6o—1
electricity and, 118, 168
heat energy for, 413
human labor and, 413
mechanical power for, 41-3, s0-1, 93
oil and, 154
steam power and, 41—4, 45, 48—9, 60—1, 66—7
water-driven machinery and, so—1
wood and, 41—4, 45, 59
working conditions, 212
mining belt, 35—7, 58—9
deforestation in, 49
road system and, 567
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, Colonizacién, Industria
y Comercio. See Fomento
Miraflores factory, 120
modernity, 4, 5, 154
modernization, 90
national project of, 225
Secretarfa de Fomento and, 756
Molinos Azteca, 210
Monclova, rail lines and, 114
monopoly rights, 489
Monterrey, 7-8, 11011, 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, 1767
electricity in, 197
energy sources and, 1723
factories in, 197
industrialization of, 1237
industry and, 196-8
manufacturing and, 1901
motor vehicles in, 197
natural gas and, 1967
oil and, 1412, 172-3, 196—7

power plants and, 1967
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, 21011,
219, 2223, See also automobilism
air pollution and, 194
elites and, 1623
environmental impact of, 164—5
fossil fuel revolution and, 176
health impacts of, 164~
impact on Mexican life and culture, 163—4
increase in, §, 159—64
mass production of, 187-8
Mexico City and, 165-6, 2001
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—s
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, 1920, 21, 24, 25—6, 28-9, 334, 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, 1501

native demographic collapse, 22

natural disasters, 34

natural gas, 2—4, 12-13, 172-3, 21213, 223
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in energy budget, 178-80
as household fuel, 191-2, 209, 214
industry and, 196—7
Monterrey and, 1967
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, so-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, 201, 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, 5o
Novo, Salvador, 163—4
Nuevo Laredo, rail lines and, 116
Nuevo Ledn, 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, 1213, 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, 13542
calorific value of, 151—2
clear advantages as energy source, 174
in colonial society, 136
commercialization of, 1412, 222
consolidation as energy base in
postrevolutionary period, 134—5
in Constitution of 1917, 137-8
cost of, 129-30, 1412, 174

313

decline in production after 1921, 15966

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, 11718, 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, 1512

high energy density of, 174

history of, 134—42

as household fuel, 173—4, 1912, 214

impact on Mexican life and culture, 208-12

imported from USA, 1412

industrialization and, 149, 183-8

as industrial lubricant, 1345, 1412, 1467,
152, 172

industry and, 134-s5, 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, 1467, 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—s5

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—s, 116, 132, 134, 144, 145, 1467,
148, 1502, 153, 156, 158, 170, 174
religious functions of, 135-6, 137
as replacement for coal, 128-9, 131, 139—40, 148,
149, 1512, 1567, 1723
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, 1512, 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—s, 148, 1502, 153, 172,
1734
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), 1423, 146—7, 148, 149,
152—4, 156, 159—60, 174, 222
in Latin America, 180
Qil Creek, Pennsylvania, 138
oil deposits, 138, 224
government reports on, 140, 142
regulation of, 137-8
oil development, government involvement in,
1412
oil experts, education of, 141—2
oil exploration, 138—40, 1412, 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, 1412
oil industry, 4-s, 13
as agent of environmental, economic, and
social change, 13
capital investment in, 1401, 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, 1412
oil pipelines, s, 158—9
oil production, 1412, 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, 1701, 177-8,
2223
oil spills, 145, 146
oil subsoil rights, 142, 143—4
oil tanks, 158—9
Olaguibel, Manuel, 122, 123
omnibuses, mule-drawn, 77
onions, 31-2
Ordenanzas de Mineria, 106-7, 1378
ore, 68
iron, 99, 124
processing of, 6o—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-I

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, so
Paine, Robert, 12
Panuco, 138—9, 143—4
Pdnuco River, 100, 140
Papaloapan River, so, 75
Papantla, 140-1
paper companies, 217-18
paper factories, 120
pasture, 28—9
pathogens, 21, 223, 58-9, See also disease
peanuts, 21
Pearson, Weetman, 120, 121, 128—9, 144, 146—7
peasants, 193
Pemex, 177, 190, 1912, 2058
Pennsylvania, 138
coal from, 111-12
oil fields in, 140
Penoles Mining Company, 114-16
pesticides, 2058
petroleum. See oil
petroleum-based products, 1412
Phillips, Robert, 56—7
photosynthesis, 34—5, 93
Piedra Azul ironworks, 64
Piedras Negras, 98—9, 108-13, 114
Pierce, Henry Clay, 129-30, 1412
Pierce Oil, 173—4
Pinchot, Gifford, 84—
pipelines, 1701, 174, 222-3, 22§
construction of, 190
Mexico City as hub of pipeline networks, 198

plants, 18-19, 21, 23—4, 34—, 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—s, 1767, 194, 195, 212-13,

223, 2245

coal pollution, 223

waterpower and, 65
the poor

displacement of, 2245

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, 1878
post—fossil fuel world, feasibility of, 15
postrevolutionary regime
industrialization and, 222
oil and, 45
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, 1701, 174, 176, 188—9, See also
thermoelectricity
Poza Rica oil field, 177-8
precipitation, 1718
PRI party, founding of, 4
private life, 33—4
private ownership, coal and, 107-8
Problemas Agricolas 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, 1602, See also
transportation; specific modes of
transportation
public works
coal and, 11314, 120, 121
environmental impact of, 121
published sources, 11
publishers, 200
Puebla, 32-3, 46, 50-1, 120, 1401
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—s5, 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—s5, 57-8, 61, 76-82, 90, 105—6, 1089,
110, 112, 2001, 221, 222
Coahuila coal fields and, 114-16
coal and, 8o, 95, 96—7, 11314, 115, 116, 1301,
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, 8o-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, 1501
oil and, 116, 132, 134, 144, 145, 146—7, 148, 1502,
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, 8o
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
Ramirez, Santiago, 91-2, 104, 105—6, 140
ranchos, 24, 25-6, 28—9, 49—50
Real de Catorce, 414, 56—7, 667, 83
Real del Monte, 41-3, 657, 68, 84, 91—2, 168
Real Seminario de Minerfa, 104
reclamation, language of, 195
reforestation programs, 61, 89
regional inequality, 196202, 2223
regional variations, in fossil fuel revolution, 223
regionally based approach, 7-8
regulations, 923
renewable energy, 226
resource nationalism, 133—4, 158
resources, increase in consumption of, 188—9
Revista Mexicana de Sociologia, 211
Rhodes, Cecil, 1401
Rio de la Loza, Leopoldo, 212-13
Rio Grande, 98—9
rivers, 93, 195, See also specific rivers
road system, 94, 162—3, 164—s, 174, 176, 187—9,
190—1, 21011, 2223
colonial, 56—7
growth of, 5
highway system, 191—2
investment in, 187—8
Mexico City as hub of, 198
mining belt and, 567
motor vehicles and, 162-3, 164
road building, 162-3, 1646, 188—9, 190—2
road conditions, 56—7
urban growth and, 1656, 192
Robinson, Albert A., 144, 145
Robinson, Daniel B., 79
Rockefeller Foundation, 202, 203, 204
Romero, José, 68
Romero, Matfas, 82-3, 84—5
runoff, 1718, 50
rural migrants, 192—4
rural population
depletion of, 188-9, 1923
displacement of, 189-90, 192—3, 204-8, 222-3,
2245

Sabinas Coal Mines, 108—9
Sabinas River, 109

Sabinas Valley, 989, 10813
Sahagtn, Bernardino de, 136
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sail boats, 19—20, 4950, 55
Salamanca oil refinery, 177-8
Salinas Valley, 98—9
Saltillo, 56—7, mo—11
saltworks, 40
San Blas, 97
San Ildefonso textile mill, 120
sanitation infrastructure, 189-90, 193, 2223
San José de las Rusias, 138—9
San Lézaro canal, 74
San Luis Potosi, 414, 45, 56—7, 66—7, 83, 11011,
114, 191—2
San Rafael Paper Mill, 120, 154—5
Santa Anna, General. See Lopez de Santa Anna,
Antonio
Santa Fé, 87-8
Santa Fe, New Mexico, 56—7
Santiago, Myrna I, 13
Sarlat, Simeén, 140-1
Sartorius, Carl, 54
School of Mines, 95—6, 104, See also Real
Seminario de Minerfa
Second Mexican Empire, 138—9
Secretarfa de la Economf{a Nacional, 190
Secretary of Industry, Commerce, and Labor,
173—4, See also Secretarfa de Industria,
Comercio y Trabajo
Secretary of Public Works, 123, See also Secretaria
de Obras Pdblicas
Secretary of the National Economy, 183, See also
Secretarfa de la Economia 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, 1212
Signoret, Ledn, 124, 125
silver, 16-17, 24, 98—9
colonial patio system of refining, 67
extraction of, §8—9
production of, 24-s, 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, 9o—1, 92-3, 217-18
Simpson, Lesley Byrd, 196
Sinaloa River, 5o
slash-and-burn farmers, 201

small-business owners, steam power and, 73
smelting industry, coal and, 95, 11316, 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, 1720
in Mexico, 16—59
solar energy regime, 19, 33—4, 45—6, 58, 178, 221
agrarian regions caught in, 196
constraints of, 1617
in New Spain, 58—9
transportation problem and, s5-6
solar radiation, 1718, 345, 93
somatic energy regime, 19
Sonora, §2, 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, 2
legal understanding of oil as state asset, 137-8
Napoleon’s invasion of, 24
squash, 16, 21, 26
Standard Oil, 1412
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, 567, 59, 60, 65—6,
68, 78, 93, 221
adoption of, 6o
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.) suburbanization, 1889, 192, 193—4
dependency on, 61 sugar, 187
downside of, 71 sugar cane, 185
electricity and, 75-6 sugar cane plantations, 155, 199—200
environmental effects of, 68 sugar mills, 75
expansion into countryside, 75 sustainability, 16-17
flooding and, 73—4 swamps, 89
fuel requirements of, 47-8 swampy vapors, 89
fuelwood and, 61, 68 sweet potatoes, 26
heat energy and, 47-8
importers of, 73 Tabasco, 138—9, 140-1
industrialization and, 59 Tamaulipas, 1389, 140, 143—s5, 191—2
in manufacturing, 45, 46 Tamesi River, 143—4
licensing of, 6o Tampico, 97, 110, 143—4, 1701
makers of, 73 oil refinery in, 1412
mining and, 414, 45, 48—9, 66—7 paving with asphalt, 145
in newspaper ads, 73 port of, 123—4, 196—7
noise of, 45 rail lines and, 114
operating under constraints of solar energy thermal plant in, 168
regime, 59 Tannenbaum, Frank, 184
opponents of, 44, 45, 46 Taxco, mining in, 413
removing pips from cotton, 75 taxes
textile industry and, 46 gasoline tax, 1623
as a threat to livelihoods, 45 tax concessions, 1445, 183
transportation and, 46, 47, 61 tax exemptions, 141
as turning point, 45-6 technologies. See also specific technologies
versatility and potential of, 46 coal and, 101
water-powered, 60, 64 electric appliances and equipment, 199—200
widespread application of, 61 entertainment, 210
wood-powered, 47-8, 59, 64, 65, 75—6 farm technology, 30-1
wood sawing and, 75 fossil-fueled, 4—s, 215-17
steam power, 17, 45, 60, 65—71, 93, I09—IO, 221, oil-powered, 16672
See also steam engines Tecomatldn, 94, 95
applications of, 71-6 Tehuantepec Railway, 1467
coal and, 115, 126 telephones, 200
as deus ex machina, 65—6 television, 200, 210
fuelwood and, 71 Temascaltepec mine, 43—4
increased consumption and, 68 tenements, 193—4
industry and, 6o-1 Tenochtitlan, 20-1, 31—2
iron and, 102 terrace abandonment, 22
labor exploitation and, 75 Texas, 95-6, 109
manufacturing and, 71-6 Texcoco, 20-1
mining and, 414, 45, 60-1, 66—7 textile industry, 19—20, s0-1, 52-3, 59, 124,
small-business owners and, 73 169—70, 221
textile industry and, 71—2 electricity and, 756, 118, 168
in workshops, 73 in Jalisco, 168
steamships, oil and, 139—40 labor exploitation and, 71—2
steel works, 111-12, 124, 126 mechanized, 25
coal and, 95, 11316, 131, 132 muscle power and, 712
coke and, 178-80 in Puebla, 168
stores, 33—4 steam power and, 71-2
stoves, fossil-fueled, 191—2 in Veracruz, 168
subnational regions, focus on, 7-8 waterpower and, 46, 49—s1, 52—3, 62—4,
subsistence farming, 245, 32, 70-1 71-2, 93
substitution, 90, 91, 92—3 textiles, 24—5
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thermal energy, 17-18 highway system and, 191—2
thermal power plants, 1701, 174, 176, 188—9, See mechanized, 76-82, 93
also thermoelectricity Mexico City and, 1602, 198, 200—2
thermoelectricity, 118-19, 166-72, 176, 2223 motor vehicles and, 219, 2223
boosted by pipeline network expansion, 170 muscle-based, 55—7
industrial growth and, 169—70 oil and, 134-s5, 148, 1502, 153, 172, 173—4
in Mexico City, 118-19 road conditions and, 56—7
in Monterrey, 169—70 solar energy regime and, 556
for motive power, 120 steam engines and, 46, 47, 61
railroads and, 170 water and, 323, 57-8
thermo-industrial revolution, impact on wood and, 1912
Mexican life and culture, 219 wood scarcity and, 84
thermonuclear reactions, 17-18 trees, planting, 89
threshing machines, 30-1 trente glorieuses, 2, 187—8
El Tiempo, 112 Tribunal de Minerfa, 95-6
tierra fria, 27-38, 31 El Trimestre Econdmico, 211
tierra templada, 27-8, 31 tropical forests, 214-17
Tijuana, 1901 tropical lowlands, 20-1, 23—4, 267
timber forests in, 26, 36—7, 83—4
importation of, 109-10 water scarcity in, 50
shortages of, 37-8 water sources in, 57—8
Tinker Salas, Miguel, 13 tropical rainforests, 83, 100
Tlihuac, 21213 trucks, 159—60, 161-2, 165, 219
Tlalnepantla, 192, 199200, 210 Tulillo, hacienda of, 1445
Tlaxcala, 105, 2012, 211-12 Tunal River, 64
tobacco, 21, 24 turpentine, 139—40, 172
tomatoes, 2I, 31-2 Tuxpan, 143—4
Torredn, 114, 116 Tuxpan River, 139-40, 143—4, 147
tortilla mills, 209-10
tortilla production UNAM, 211
labor and, 209-10 underemployment, 1923
mechanization and electrification of, 209-10 undershot wheels, 64
Totonacs, 1356 unemployment, 192—3
tourism, 164, 210—11 UNESCO report on air pollution, 194
tractors, 159—60, 202, 204, 205, 206, 219 unidades industriales de explotacion forestal, 217-18
trade, 24—5 Universal Exposition in Paris, 1855, Mexican
tramways, 77 delegation at, 97-8
animal-powered, 78 unsustainability, 219, 225
electric-powered, 117 urban development, 193
in Guadalajara, 117-18 urban geography, based on local agrarian
in Mexico City, 117, 160—2 productivity, 323
in Puebla, 11718 urban growth, 176, 188—95
in Veracruz, 117-18 air pollution and, 194, 195
transhumance, 22 automobilism and, 1656
transpiration, 1718 class flight and, 193—4
transportation, 4—s5, 16—17, 28—9, 32-3, 55-8, 94, coal and, 132
1878, See also specific modes of electricity and, 1701
transportation encroachment on rivers and, 195
animal-powered, 94, 117 fossil energy and, 190-1
charcoal and, 191—2 fossil energy—based infrastructure and, 1901
coal and, 94, 95, 99, 105, 132 fossil fuel revolution and, 193
domestic, 219 manufacturing and, 1901
during Mexican Revolution, 127-8 mass migration and, 192—3
food and, 2012 Mexico City and, 201—2
fossil fuel revolution and, 176, 188-9, 219 motor vehicles and, 1656, 193
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urban growth (cont.) foreign investment in, 159
problems created by, 194, 195 oil industry in, 13, 159
road building and, 165—6 Veracruz, 46, 567, 75, 97, 105, 110, 138, 139—40,
road system and, 192 177-8
urban inequality, 193 Cuba’s chapopoteras in, 138—9
urbanization, 10, 245, 32, 187-8, 203, 211, 2223 oil in, 138—9, 1401, 143—4, 1467, 222
capitalist, 225 paving with asphalt, 145
fossil fuel revolution and, 188—95 port of, 76, 89, 111-12
oil and, 188—95 rail lines and, 114, 116
uneven, 196 road conditions in, 57
urban parks, creating, 89 telegraph line to Mexico City, 75-6
urban planning, around motor vehicles, 165-6 textile industry in, 168
urban-rural connectivity, heightening of, 191, tramways in, 117-18
1923 Veracruz Huasteca, 100
urban sprawl, 193, 194 Vidriera Monterrey, 169—70
Uruguay, decline in fuelwood and charcoal Villa, Francisco (Pancho), popular insurgency
consumption in, 213 of, 156
US Department of Commerce, 173 Villa de Guadalupe, 137, 138, 140
US Department of State, 173 Virginia, coal from, 111-12
USA virility, 103

capital investment in Mexican oil industry, 146 Volta Redondo steel mill, 1967
coal and, 95, 96—7, 100, 111-12, 116, 1212,

125—6, 128, 131, 223 Ward, H. G., 57
coke and, 125 warfare, 21, 34, See also specific conflicts
communist threat and, 203 waste, increase in, 188—9
cultural influence of, 211 water. See also waterpower
energy consumption and, 182 access to potable, 189—90
industrialization in, 222 disease and, 89
kerosene from, 138 mountain water, 87—8
oil and, 5, 1412, 146, 147, 148, 159 sources of, 50, 57—8
rise of, 24—5 stagnant, 89
US-Mexican War, loss of territories and energy transport and, 57-8
resources after, 24—, 58—9, 96—7, 221 urban water supply, 87-8
water privatization, 173—4
Valenciana mine, 66—7 water rights, 67
Valle del Mezquital, 22 water-driven machinery, so—1, 55
Valley of Mexico, 7-8, 20-1, 27-8, 31, 32-3, 74, waterpower, 14, 17, 19—20, 28—9, 30—1, 4955,
78, 91-2, 154—5 62—5, 93, 132, 166—72, 176—7, 221
draining of, 120, 121 advantages of, 65
electricity in, 120 agriculture and, s5
Grand Canal, 113-14 attractiveness of, 53—4
hydraulic system in, 23—4 in central highlands, 55
lake system of, 57-8 cheapness of, 53-4, 64, 65
oil in, 140 decline of, 223
suburbanization in, 192 drawbacks of, 65
waterpower in, 52—3 electricity and, 756, 11718, 130, 1712
water sources in, 578 important role in agriculture and
vehicles, 159-60, See also transportation; specific manufacturing, 55
kinds of vehicles industrialization and, 95, 132
animal-powered, 1612 in industry, 53, 54
gasoline-powered, 134 limited production capacity of, 53
oil and, 156 manufacturing and, 53, 55, 62, 63—4, 71
Venezuela mills and, 53—4
decline in fuelwood and charcoal consumption in mining belg, 55
in, 213 pollution and, 65
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power grid and, 166—7 for construction, 37—8
as preferred alternative, 64 for extractive industries, 40, 414, 45
replaced by oil, 154—5 fossil fuel revolution and, 215-17
steam engines and, 60, 64 for heat energy, 38-9
textile industry and, 46, so—1, 523, 62—4, 712 as household fuel, 173—4, 1912, 214-15
transition from muscle power, 52—3 industrialization and, 132
unreliability of, 6o, 65 for manufacturing, 40, 41
in Valley of Mexico, 52—3 marginalization of, 178-80
water scarcity, 87-8, 93 Mexico City and, 122, 123
in central highlands, so mining and, 414, 45, 59
deforestation and, 88, 89 oil as replacement for, 156-8
hydroelectricity and, 167-8 price of, 801, 116, 122, 123
Mexico City and, 167-8 railways and, 8o-1, 116
in mining belt, so shift in wood use, 215-17
in the north, so for steam engines, 47-8
in Sabinas Valley, 109-10 substitution with another fuel, 48—9, 91-3, 95,
in tropical lowlands, so 103—4
waterwheels and, 167-8 transportation and, 1912
Waters-Pierce Oil, 141—2, 146—7 wood-to-coal ratio, 123
water systems in Zacatecas, 121-2
electric pumps and, 1701 Woodbury, Juan, 48-9, 96
in Mexico City, 122, 123 wood crisis, 61
water turbines, 55, 63—4 woodcutting, 70-1
water vapor, 17—18 wood extraction, fossil fuels and, 215-17
waterwheels, 16-17, 1920, 37-8, 4950, 55, 62-3,  wood manufacturers, 21718
65, 93, See also waterpower wood power, 221
familiarity of, 53—4 in Brazil, 181
horizontal (rodeznos), s1—2 decline of, 223
in industry, so-1, 523 versus fossil fuels, 180
introduced after Spanish conquest, s1—2 industrialization and, 95
mechanical looms and, s0-1, 523 wood sawing, s0-1, 75
mills and, s1—2 wood scarcity, 16-17, 37-9, 44, 61, 83, 109—10, See
as symbolic of progress, 62—3 also deforestation crisis
in textile industry, so-1, 523 animal power and, 84
water scarcity and, 167-8 cities and, 86—7
wealth gap, 1767, 187, 211-12, 2223 elites and, 86
across regions of Mexico, 201 factories and, 86
energy consumption and, 211-12 industrialization and, 86
in urban areas, 193 Mexico City and, 86—7
Westinghouse Electric Co., 199—200 mines and, 86
wheat, 23—4, 301, 185, 201-2, 204, 205-8 the poor and, 87
wheat haciendas, 57 railroads and, 84, 86
wheat mills, 52, 55, 71—2 in Sabinas Valley, 109-10
wildlife, oil spills and, 145, 146 social unrest and, 86
willow trees, 31 transportation problem and, 84
winches (malacates), 28—9, 414, s0-1 workshops, 24, 33—4
wind currents, 17-18 steam power in, 73
wind energy, 54— water-driven machinery and, so-1, 55
windmills, 4950, 54— waterwheels in, 49-s0

wood, 17, 19-20, 24, 34—49, 132, 176—7, 180, See World War I, 222
also forests; fuelwood; wood power
in Chihuahua, r2r—2 Xaltocan lake, 201
coal as replacement for, 48-9, 92-3, 95, 103—4  Xochimilco lake, 201, 31
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yellow fever, 89 rail lines and, 114,

Yucatdn, 26-7, 36—7, 156—7 1212

Yucatdn Peninsula, 26, 75 wind resources in, 54—5

Yucatec farmers, 26—7 wood in, 121—2

Zapotecs, 31

Zacatecas, 54, 66—7, 83 zoonotic diseases, 22—3
coal in, 1212 Zuloaga, Leonardo, 52
mining in, 41-3 Zumpango lake, 20-1
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