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Chang’an (renamed Xi’an), 145
Chatelain, Jean-Luc, 269
Chévez regime, Venezuela, 275
Chavin (Inca predecessor), 253
Chikyu
cores from the 2011 Tohoku-oki fault, 133
Chile building codes, 141
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Chinese Communist Long March, 147
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continent collision, India driven under
Tibet, 219
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Contras in Nicaragua, US support of,
305
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Afghanistan, 217
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Haiti, 284
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Myanmar, 241
Nicaragua, 309
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Costa Rica, 299
Courtney, Sen. Peter, 113, 115
coverup of the 1906 San Francisco
earthquake, 81
critical facility, 50, 52, 112
Crone, Anthony, 213
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cross-section of the Garhwal Himalaya, 221
Cyclone Nargis, Myanmar, May 2008, 240

Dalrymple, Brent, 10-11
Darwin, Charles
voyage of the Beagle, 1835 Chile

earthquake, 143, 256

Dauki fault, Bangladesh, 225

de Carvalho e Melo, Sebastiao Jose, Portugal, 162

Dead Sea fault, 165-6, 168

deep-sea trenches, 6

Deng Qidong, 151

Deng Xiaoping, 156

Department of Homeland Security, 87

deterministic forecasting, 59, 328

Did You Feel 1t?, 31, 163

Dolan, James, 93

Dolores-Guayaquil Megashear, Ecuador, 268

Draper, Robert, 167

du Toit, Alexander, 4-5

Earth Consultants International, 209
Earthquake and War Damage Act,
New Zealand, 136
earthquake cluster, 149, 152
Earthquake Engineering Research Institute
(EERI), 86
earthquake insurance, 30, 57, 128, 206
earthquake intensity, 31
earthquake mitigation, 60
earthquake prediction
Browning prediction, New Madrid,
Missouri, 46
Haicheng, China, 28, 43, 153
Mexico, 297
must include time, place, magnitude, 44
earthquake sequence, 155
earthquake swarms, 47, 154, 316
earthquake time bombs, xiv
Istanbul, Turkey, 181, 330
Kansai area, 130
Port-au-Prince, Haiti, 325
Tianjin, China, 155
earthquakes
0759 BC Hazor, Sea of Galilee, M7.3, 173
0312-280 BC, Tehran, Iran, M7.6, 200
AD 363 Great Byzantine Paroxysm,
Palestine, 175
AD 746 to 749 Palestine and Levant,
M7.3,175
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0865 Alborz mountains, M7.9-8, 202

0869 Japan, M8.4 to 9, 51, 62

1042 Tabriz fault, M7.3, 204

1068 Aqaba/Eilat, M7, 170

1177 Tehran, Iran, M7.2, 200

1202 northern Palestine, M7.5, 175

1212 Ramla, Israel/Palestine, M6.5-7, 170

1293 Dead Sea, M6.7, 170

1303 Hongtong earthquake, China, M8,
148

1303, 1556, 1739 Ordos Plateau
earthquake cluster in central
China, 146

1344 Kathmandu, Nepal, M8.6, 229

1505 Kabul, Afghanistan, 214

1556 Chang’an/Xi’an, China, M8

830,000 dead, 71, 149

1645 Manila, M7.5, 247

1668 Central Anatolia, M7.9, 188

1719 West Anatolia, M7.4, 188

1739 Yinchuan-Pingluo, Great Wall of
China, M8, 152

1746 NW of Lima, Peru, M8, 257

1751 Port-au-Prince, Haiti, M6.6, 281

1755 Lisbon, Portugal, M8.6-8.8, 159, 189

1766 West Anatolia, M7.1 and 7.4, 188

1770 Port-au-Prince, Haiti, M7.5, 281

1780 Tabriz, Iran, M7.4, 204

1787 San Sixto, Guerrero and Oaxaca,
Mexico M8.6, 293

1797 Riobamba, Ecuador, M7.6, 267

1812 Caracas and Mérida, Venezuela,
M7.7-8.0, 271

1830 Mosha fault, Iran, M7.1, 200

1837 Roum fault, Lebanon, M7.1, 177

1839 Mandalay, Myanmar, M7, 238

1855 West Wairarapa, New Zealand,
M8.2, 135, 138

1857 Fort Tejon, California, M7.8, 80

1868 El Angel, Ecuador, M6.6, 267

1868 Ibarra, Ecuador, M7.25, 267

1880 Manila, M7.6, 249

1892 Chaman, Pakistan, M6.5, 213-14

1906 Addis Ababa, Ethiopia, M6.75, 315

1906 Esmeraldas, Ecuador-Colombia
subduction zone, M8.8, 256, 263,
266, 276

1906 San Francisco, California, M7.7, 37,
81

1907 Kingston, Jamaica, M6.5, 285

1910 Rukwa, Tanzania, M7.4, 312-13

1912 Acambay, Mexico, M6.9, 292

1920 Haiyuan fault, M7.8, 146

1923 Tokyo-Yokohama, Japan, M7.9,
142,800 dead, 131

1925 Santa Barbara, California, M6.4, 85

1928 Subukia, Kenya, M6.9, 313

1930 Bago, Myanmar, M7.3, 237

1931 Hawke’s Bay, New Zealand, M7.8,
136, 138

1931 Managua, Nicaragua, M6, 304

1932 Jalisco, Mexico, M8, 294

1933 Long Beach, M6.4, 86

1934 Bihar-Nepal, M8.4, 224

1939 Erzincan, Turkey, M8, 182

1942 Ecuador subduction zone, M7.8, 263

1942 Wairarapa Valley, New Zealand,
M7.2, 136

1944 Tonankai, Japan, M8, 131

1946 Nankaido, Japan, M8, 131

1948 Ashkhabad, Turkmenistan, M7.3,
288

1950 Chayu, India-China, M8.4, 226

1956 Mandalay, Myanmar M7, 238

1957 Erzincan, Turkey, M7, 184

1958 Ecuador subduction zone, M7.8, 265

1960 Chile subduction zone, M9.5, 14,
68, 101, 141, 256

1961 Kara Kore, Ethiopia, M6.7, 315

1964 Gulf of Alaska, M9.2, 14, 16, 104, 324

1966 Xingtai, China, M7.2, 150

1967 Mudurnu Valley, Turkey, M7.1, 184

1970 Ancash, Peru, M7.9, 80,000 dead,
257

1971 Sylmar, California, M6.7, 88

1972 Managua, Nicaragua, M6.2, 304

1975 Haicheng, China, M7.3, 30, 153

1976 Motagua fault, Guatemala, M7.5,
279, 307

1976 Tangshan, China, M7.8, 146, 153-4

1979 Colombia subduction zone, M7.7,
265

1982 Yemen, M6, 314

1983 Coalinga, California, M6.5, 44

1985 Michoacan, Mexico, M8.1, 294

1987 Quito, Ecuador, M7.1, 269

1989 Loma Prieta, California, M6.9, 83

1990 Digdig, Luzon, M7.7, 245, 247

1990 Juba, South Sudan, M7.2, 313
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1990 Rudbar, Iran, M7.3, 198
1991 Uttarkashi, India, M7, 220
1995 Kobe, Japan, M6.9, 130, 132
1999 Chamoli, India, M6.4, 220
1999 Diizce, Turkey, M7.1, xii, 185
1999 Izmit, or Kocaeli, Marmara, M7.4,
69, 181, 185-6
2001 southern Peru, M8.4, 260
2003 Bam, Iran, M6.6, 69, 207-8
2003 Taungdwingyi, Myanmar, M6.6,
241
2004 Sumatra, M9.15, 239
2005 Kashmir, Pakistan-India, M7.6,
221, 231
2007 Ica-Pisco, Peru, M8, 261
2008 Wenchuan, China, M7.9, 146, 156,
324
2009 L'Aquila, Italy, M6.3, 317
2009 Tucacas, Venezuela, M6.4, 273
2010 Christchurch, New Zealand, M7,
30, 136
2010 Maule, Chile, M8.8, 68,119, 141, 143
2010 Port-au-Prince, Haiti, M7, ix, 37, 69,
73,278
2011 Christchurch, New Zealand, M6.3,
58, 137
2011 Suruga Bay, Japan, M6.2, 132
2011 Tohoku-oki, Japan, M9, 17, 52, 68,
114, 133-4, 298, 322, 328
2013 Awaran, Pakistan, M7.7, 214
2013 South Sandwich Islands, M7.3, 57
2014 Iquique, Chile, M8.2, 261
2014 West Napa fault, California,
M6, 54, 84
2015 Gorkha region, Nepal, M7.8, 229
2015 Langtang Valley, Nepal, M7.3,
231
Los Angeles in 1769, 1800, 1812 and
1920, 85
earthquakes affecting the Greater Antilles,
279
Earth’s age, 30
East African Rift Valley, 312
East Anatolian fault, 166
East Pacific Rise, 19
El Pilar strike-slip fault, Venezuela, 272
elastic crust, 25, 30
Emery, K. O., 168
enforcement of building codes, 193
England, Philip, 225

INDEX

Enriquillo fault, x, 152, 279, 282
Erdik, Mustafa, 187, 191, 330
Everest, 36

Everest Base Camp, 229

fatalities from poor construction of buildings,
71

fault map of Venezuela, 264

Federal Emergency Management Agency
[FEMA), 86, 116

Field Act and Riley Act, California, 86

Filson, John, 260

floating earthquake, 51

focus, hypocenter, 27, 30

forecast, 44

Franklin, Benjamin, 158

Fuji River, Japan, 132

Fukushima Dai-ichi nuclear power plant,
Japan, 50

Fundacién Venezolana de Investigaciones
Sismoldgicas (FUNVISIS), 274

funding to map California faults, 99

Gang of Four, 156

Garcetti, Eric, 94

Garfinkel, Yosef, 168

Gastil, Gordon, 22

geodesy, 52

GeoHazards International (GHI), 194, 233,
269, 332

school upgrade in Peru, 258

geologic time scale, 10, 39

Geological Survey of India, 223

Geschwind, Carl-Henry, 100

Gilbert, Grove Karl, 23, 81

Global Earthquake Model (GEM), xiv, 56,
324, 326-7

global exposure to earthquake risk, 326

Global Facility for Disaster Reduction and
Recovery (GFDRR), 234

Global Positioning System (GPS), 20, 52

Global Seismic Hazard Assessment
Program, 54

Goldfinger, Chris, 34, 59, 109

Gonave plate, 279

Gorakha Dakshin Bahu medal to Brian
Tucker, 234

Gorda sea-floor spreading ridge, 118

Gouin, Pierre, 315

government corruption, 298
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Governor’s Task Force, 329

Great California ShakeOut, 96-7, 330, 333

Great Earthquakes of the Venezuelan Andes
in 1812, 273

Great Recession of 2008, 92

Great San Francisco Earthquake of 1865, 80

Great Trigonometric Survey, 223, 225

Guantdnamo, Cuba, 75

Guantdnamo prison, Cuba, 287

Guatemala civil war, 308

Guayagquil and Quito, Ecuador, 276

Guayaquil’s hazard, 262

Gupta, Harsh, 239

H.M.S. Challenger, 5
Haiti, ix
presidential palace after the 2010

earthquake, 280

Harte, Bret, 81

Haugerud, Ralph, 118

Hayward-Rodgers Creek fault, 54

hazard, 33

hazard module, 327

Heaton, Tom, 94

Heezen, Bruce and Marie Tharp, 5

Hemphill-Haley, Eileen, 103

Hess, Harry, 5

Hibsch, Christian, 267

Hikurangi subduction zone, 138

Himalayan Front, 226

Himalayan Front thrust, active plate
boundary, 221

Hindu Kush Mountains, 210, 222

Historic Preservation League of Oregon, 127

Hollywood fault, 92

Holmes, Arthur, 7, 9

Holocene, 40, 88, 109

horizontal strain, 36

Hotz, Preston, 74

Huashan fault, 152

Hubert-Ferrari, Aurelia, 190

Hujita, Kazuo, 132

Hull, Don, 102

hunter-gatherers, 63

Hurricane Katrina, 2005, xiii, 120

Hurricane Sandy, 2012, xiii

Tkeda, Yasutaka, 59, 125, 134
Ilan, David, 168

Imamura, Akitune, 131

inability to predict earthquake, x

Inca architecture at Sacsaywaman, near
Cusco, 256
Inca empire, 251
Inca god Pachacamac, 255
Indian Institute of Science at Bangalore, 225
Indian tectonic plate, 213
intensity magnitude, M;, 33
International Commission on Earthquake
Forecasting for Civil Protection
(ICEF), 57
inventories of hazardous unreinforced-
masonry buildings, 128
Israel and the West Bank, 76
Istanbul, Turkey, 31
earthquake forecast, 190
metropolitan area, 325
North Anatolian fault hazard, 31
official earthquake warning, 179
Seismic Risk Mitigation and Emergency
Preparedness Project (ISMEP), 192
strengthening city, 77
Iyengar, R. N., 227
Izmit and Duizce 1999 earthquakes, east of
Istanbul, 182

Jefferson, Thomas, 158

Jericho, 63

Jones, Lucile, 97, 330

Jordan River, 165

Jordan, Tom, 26

Juan de Fuca ridge, 6, 10, 14, 118

K-2, or Karakoram 2, 223
Kabul, xi—xii

Kant, Immanuel, 161
Kathmandu, Nepal, 332
Kemal, Mustafa (Atattrk), 180
Ketin, Thsan, 183, 185
Khamene'i, Ayatollah Ali, 196
Khattri, K. N., 230

Khumbu Icefall, 35, 229

Kim, Won-Young, 19

Koto, Bunjiro, 129

Kulm, LaVerne, 108

Kumar, Senthil, 227, 230
Kyrgyz nomads, Wakhan, Afghanistan, 64

L’Aquila, 26

lack of confirmation of biblical record by
archaeology, 165

Lake Texcoco, 292
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land bridges, 4

landslides, 306

large buildings sink into Lake Texcoco

sediment, 291

Lawson, Andrew C., 22, 81

Lesser Judgment Day Earthquake, 183

LiDAR image, 122

Lisan Formation, 170

Lisbon earthquake of 1755, 159

Living with Earthquakes in the Pacific

Northwest, 17, 121

Oregon State University Press, 106

local magnitude, My, 27

loess hills, 148

logic tree, 51

long-range plan for seismic resilience, 98

Los Angeles, xiii, 80

Los Angeles basin, 37

Lwin Swe, Tint, 241

Lyell, Charles, 135

Mackin, Hoover, 24

Madden, Chris, 209

Madin, Ian, 123

Magellan, Ferdinand, 243

magnitude of pre-instrumental earthquakes,
31

magnitude scale, 26

Main Detachment fault, 222

Main Himalayan thrust, 220

Managua, Nicaragua destructive earthquakes
in 1931 and 1972, 300

Mandate from Heaven, 156

mandatory seismic retrofits, 126, 329

Manila trench, 246

Mao Zedong, 150

Marco, Shmuel, 170, 176

Marikina Valley faults, Metro Manila, 245

Marqués de Pombal, 162

Matthews, Drummond, 11

Maximum Credible Earthquake (MCE), 50

Mazar, Eilat, 168

Median Tectonic Line active strike-slip
fault, 130

Meiji Restoration in 1868, Japan, 129

Mendocino fracture zone, 13-14, 118

Metro Istanbul, 192

Mid-Atlantic Ridge, 6, 10, 18-19

Middle America subduction-zone
earthquakes, 300

INDEX 343

mid-ocean ridges, 15

Minoura, Koji, 134

Mixco fault, Guatemala, 307

Modified Mercalli Intensity Scale, 31, 32

Molini, Lee, 209

Molnar, Peter, 18

moment magnitude scale, 27

Monroe, Linda, 106

Morley, Lawrence, 11

mosque and its minaret in the town of
Golcuk, Turkey, 186

Motagua fault, Guatemala, 307

Mount Lebanon thrust, 177

movement of people to large cities, 67

Mughal emperor Babur, 213

Mugnier, J.-L., 229-30

multiple working hypotheses, 24

Myanmar Earthquake Committee (MEC), 241

Myanmar Engineering Society, 241

Nabhrin, Afghanistan earthquake, 209, 211

Naini Tal University, India, 218

Nakata, Takashi, 247-8

Nankai subduction zone, 131

National Earthquake Prediction Evaluation
Council (NEPEC), 260

National Institute of Geophysics and
Volcanology, Italy, 48

National Museum of Anthropology, Mexico
City, 290

National Science Foundation, 135

National Society for Earthquake
Technology — Nepal, 233

Naypyidaw, Myanmar, 236

Neev, David, 168

New Madrid

three damaging earthquakes, 61

New Zealand Earthquake Commission
[EQC), 136, 139, 194

New Zealand Geological Survey, 135

New Zealand Institute of Geological and
Nuclear Sciences, 139

Niawiakum estuary, SW Washington

Atwater discovers coastal forest 1600 yrs.

old, 102

Nicaragua economy collapsed due to the
1972 earthquake, 304

North Anatolian fault, xii, 50, 182,
188

North Anatolian Shear Zone, 189
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North Tehran Thrust, Alborz Mountains,
199-200

Novick, Steve, 126

Nuclear Research Center and the Applied
Physics Research Center, Iran,
205

Oatney, Emily, 227

oblique digital image of Himalayan front in
northwest India, 222

Oldham, Richard, 223, 229

Oldham, Thomas, 223

Omori, Fusakichi, 82, 129

OpenQuake Platform, 2014, 326

Operational Earthquake Forecasting (OEF),
57-8

optically stimulated luminescence, 39

oral traditions of Native Americans, 105

ordinances requiring an evaluation of a site
for its stability, 71

Ordos Plateau, 147, 152

Oregon resilience survey, 117

Oregon Seismic Safety Policy Advisory
Commission (OSSPAC), 115, 328

Organization of Petroleum Exporting
Countries (OPEC), 268

Oriente fault, Cuba, xiii, 75, 279, 286

orphan tsunamis, 108

P (compressional) waves, 29
Pacific Northwest Seismic Network,
University of Washington, 13
Pacific Ring of Fire, 101, 107
paleomagnetic reversals, 10
paleomagnetism, 7, 10
paleoseismic trenching, 93, 206
paleoseismology, 37-8, 40, 50, 52, 58
Pallatanga fault, Ecuador, 266, 268
Panama chosen over Nicaragua for Canal, 309
paradigm shift, 3, 21, 105, 113-14
government and general public, 323
local experts, 323
the next Cascadia earthquake, 124
Parrish, John, 93
Parsons, Tom, 190
Peak XV, named for the former Surveyor
General of India, Colonel George
Everest, 223
Peru-Chile trench, 251
Philippine fault, 246

Philippine Institute of Volcanology and
Seismology (PHIVOLCS), 246, 250

Philippine Sea plate, 246

Philippine trench, 246

Pilkey, Orrin, 120

Pizarro, Francisco, 243, 253

Plantain Garden fault, 285

Pleistocene, 40

population explosion and increased risk to
megacities, 63, 275, 325

Population Reference Bureau, 64

Port-au-Prince, Haiti, 281

Portland Hills fault, 121, 123

Portland Public Schools, 112

pre-Columbian terraced fields

Inca civil engineering prowess, 255

pre-instrumental earthquake history of the
Himalaya, 230

Premier Zhou Enlai, 150, 152

President of Haiti, 61

probabilistic forecasting, 48, 56-7, 110, 190

probability of earthquake in San Francisco
Bay Area, 55

prophet Zechariah, 173

qanats, 199
quipu or khipu, 252
Quito, Ecuador, 276

radiocarbon dating, 39, 103

Rajendran, C. P. and Kusala, 225

reinforced concrete frame (RCF), 96

repeat time between earthquakes, 110

resilience, xiv, 115

retrofitting, 60

Richter, Charles, 25-6, 45, 85

risk, 58

risk module, 327

Rouhani, Hassan, President of Iran, 4, 11-12,
196, 205

Roum fault, Lebanon, 177

Rousseau, Jean-Jacques, 161

S(shear) waves, 29

Sagaing fault of Myanmar, 222, 237-8, 241
San Andreas fault, xiii, 6, 14, 18, 23, 36, 97
San Fernando Valley, California, 87

San Francisco 1906 earthquake damage, 74
San Ramon thrust, Chile, 142

San Salvador, three earthquakes, 306
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San Sebastian fault, Venezuela, 272
San Sixto, Mexico’s largest earthquake, 298
sand deposits (turbidites), 109
Santiago and Guantdnamo, Cuba, 279
Sapkota, Soma, Nepal, 225
Satake, Kenji, 107-8, 242
satellite map of Chaman fault in Afghanistan
and western Pakistan, 214
Schubert, Carlos, Venezuela, 274
scientific revolution, 3
Scotts Mills, Oregon, earthquake, 32
sea-floor spreading centers, 6, 13
Searle, M., 166
Seattle fault, 50, 120-1
Seattle schools, 112
seawall built in Japan, 62, 323
Sébrier, M., 252
seismic gap, 189, 240, 297
currently in, 201
Seismic Hazard Mapping Act, 83
seismic safety element, 89
seismic tomography, 28
Seismological Society of America, 82
Seismological Society of Japan, 129
seismology, 31
Sengor, Celal, Turkey, 189
Septentrional fault, Dominican Republic, 75
Shaanxi Province, China, 148
Shell Oil Company, 22
Sherrod, Brian, 118, 122
Shmuel Marco, Tel Aviv University, Israel, 169
Sieh, Kerry, 241
Silk Road, 145
Sistema de Alerta Sismica, Mexico
earthquake warning system, 296
slip rates
North Anatolian fault, 182
Wellington fault, 138
slums of Kabul, Afghanistan, 213
socio-economic vulnerability and resilience
module, 327
Sodom and Gomorrah, 169, 171
Somoza rise to power, 303
sonar, 5
southern Peru, locating Lima, Cusco, and
Peru trench, 252
Southern Whidbey Island fault, 112, 121
Spanish Viceroyalty of Peru, 253
spreading centers, 20
Stanford University, 9

INDEX 345§

State Earthquake Investigation Commission,
81
State Seismological Bureau (SSB) (renamed
the China Earthquake
Administration (CEA)), 150
states
authorization of resilience surveys,
328
Stein, Ross, 190
Stein, Seth, 61
strike-slip fault, 174, 286
study of the suburb of Zeytinburnu, Istanbul,
Turkey, 192
subduction zone, 6, 15, 19-20, 25, 30
subduction-zone earthquake in 1762,
Myanmar, 237-8
submarine landslides, 281
Subukia, Kenya and Kara Kore, Ethiopia
earthquakes, 312
Sugiyama, Yuichi, 130
superquakes
1787 San Sixto, Guerrero and Oaxaca,
Mexico, M8.6, 293
1906 Esmeraldas, Ecuador, M8.8, 256,
263, 266, 276
1960 Chile subduction zone, M9.5, 68,
101, 141, 256
1964 Gulf of Alaska, M9.2, 104, 324
2004 Sumatra, M9.15, 239
2010 Maule, Chile, M8.8, 68, 119
2011 Tohoku-oki, Japan, M9, 17, 68, 114,
134, 298
Superstorm Sandy, xiii, 114, 120
surface wave, 28
Suyama, Kunio, Japan, 269

Tabriz, Iran, 197

Tacagua—-Avila fault, Venezuela, 273

Tacoma fault, 121

Tajiks, Afghanistan, 211
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