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acid rain, 116, 172, 198, 308, 314-17
aerosol, 25, 99-100, 108, 110, 115, 119, 123,
133, 135, 140-1, 164, 166, 171, 197-200,
202, 204, 237, 239, 244, 247, 251, 260,
308, 312
aerosol-climate model, 172-3, 203
clouds, 24, 99, 135, 172, 199
detection, 139, 142
formation, 200
lifetime, 237
microphysical processes, 200
microphysics, 313-14
modelling, 313
optical depth, 143, 199, 203
radiative forcing, 204, 307
size distribution, 313
agriculture, 25
ash, volcanic, 21-2, 98-9, 103, 111, 140, 168, 244,
260, 264-6
ash blanket, 22, 198, 261-2, 264-5
ash-leachate, 260, 262-3, 268
chemistry, 170, 251, 260, 263, 266, 270
cloud, 20, 23, 97, 106, 133, 138-9, 166
column, 11, 20, 133, 140, 167-8
composition, 101-2
deposits, 17, 22-3, 134, 265, 267
environmental effects, 24-5, 199, 230, 260, 262-3,
266-70
formation, 101, 216, 219
microphysical properties, 101, 1034, 106, 111, 139
monitoring, 86, 98-9, 106, 212
plume. See ash, volcanic column
reflectance, 25, 264
remote sensing, 100, 104-6, 133, 135, 138-9
shards, 9
size, 260
transport modelling, 140
Atitlan Caldera, 248
atmosphere—ocean circulation, 264
atmosphere—ocean system, 236

atmospheric lifetime, 121, 166, 173, 198, 212, 309
atmospheric modelling, 166, 172
autoclastic, 4

biodiversity, 317

biological pump, 267, 269

bioturbation, 275

Bishop Tuff, 18, 20

breccia, 4-6, 8-9, 180

breccia pipe, 181-2, 187

bromine (Br), 116, 118, 120, 126-7, 197, 245, 249
bromine explosion, 119

bromine monoxide, 116

caldera, 17, 21-2, 210, 247
carbon, See biological pump, See organic matter
cycling, 159, 177, 181, 186, 188, 202, 208, 222,
236, 268-9, 271, 284
gases, 188
inorganic, 188
magmatic, 152, 156, 177, 187, 203, 208, 222
organic, 181, 187-8, 236, 267
reservoir, 187-8, 267
carbon cycle modelling, 202, 221
carbon dioxide (CO,). See carbon isotopic value
anthropogenic, 170, 197
atmospheric concentration, 197, 208, 220-2,
267-70, 301, 314
climate effects, 234, 236-7, 291, 309-10, 312, 314,
317
consumption, 269-71, 285, 316
contact metamorphic emissions, 147, 157-9, 178,
185-6, 188, 238, 308
detection, 100, 116, 124, 141
fixation, 267
fluids, 186
hydrothermal emissions, 82
magmatic, 147-8, 152, 154-6, 160, 170, 177-8,
216, 239
mantle, 155, 188
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carbon dioxide (CO,). (cont.) fossil
metamorphic degassing, 177 animal, 228
ocean buffering, 292 calcareous, 8
oceanic crust, 155 plant, 309
pCO,, 55, 59, 155, 236-7, 239, 284, 286, 292-3, fossil fuel, xvi, 302
295-6, 298, 301, 309 fossils

residence time, 285
volcanic emissions, 82, 857, 89-90, 115, 128, 159,

166, 169-71, 187, 197, 202, 209, 212, 216,
220-2, 229, 236-7, 244, 284, 291-2, 308-9

carbon isotope excursion, 155, 159, 203

carbon isotopic value, 177, 185

carbonaceous sediments, 188

carbonate, 8, 147, 155, 157-9, 177-8, 180, 185, 189,
208, 216, 222, 236, 268-9, 276-7, 279-81, 285,
291-3, 303, 310, 316

carbonate—silicate melts, 156

Central American Volcanic Arc, 245, 253

cerium (Ce), 276, 280, 282

chemical lifetime, See atmospheric lifetime

chlorofluorocarbons (CFCs), xiv, 197, 246, 252

cloud condensation nuclei, 200

Columbia River Basalt Group, 4, 38, 42, 44, 164-5, 196

conodont, 280-1, 311-12

contact metamorphism, 157, 159, 178-9, 181, 185-6,
188, 237, 239, 293, 315-16

continental flood basalt(s), xiii, 164, 196, 219-20, 230,
239

continental weathering, 275, 284, 308, 316

core—mantle boundary, 30, 44, 232-3

Deccan Traps, xiv, 6, 35, 55-6, 63, 134, 170-2, 195-7,
202, 210, 214, 219-20, 228-9, 232, 234, 236,
238-9, 309, 315

disease, 25

Earth system model(s), 24, 172, 275, 284-5, 292,
302-3, 310, 314, 317

e-folding, 199, 315

El Chichon, 140, 252, 255

Emeishan Large Igneous Province, 6-8, 11, 31, 36,
41-3, 157, 238, 308

environmental change, 48, 116, 164, 166, 170, 172,
174, 178, 188-9, 202, 230, 307-8; See also acid
rain; See also agriculture; See also continental
weathering; See also disease; See also famine;
See also global cooling; See also global warming;
See also mass extinction; See also ocean anoxia;
See also ocean circulation; See also ozone
depletion

Etna, Mount, 83-4, 89, 116, 120, 127, 134, 167, 210

evaporite, 147, 152, 157-8, 160, 178, 186-9, 238, 279,
282-3, 310, 316

explosive basaltic volcanism, xv

Eyjafjallajokull, 83, 101-2, 104, 267

famine, 25
Ferrar Large Igneous Province, 6, 11, 49, 52, 55-6, 308

animal, 57, 283

gas hydrates, 177-8, 202

geochemical cycling, 317

geochronology, xv, 47-8, 52, 58-9, 238,
285, 308

geoengineering, 204

geomagnetic secular variation, 234

global climate model (GCM), 310-11

global cooling, 177, 237, 270, 312, 317

global warming, 157, 187-8, 203, 222

groundwater contamination, 264

halocarbons, 12, 147, 159, 178, 189, 310; See also
chlorofluorocarbon, See also methyl bromide,
See also methyl chloride

halogen chemistry, See halogens

halogens, xiii, xvi, 82, 87, 92, 116, 118, 120-2, 126,
128, 169, 197, 222, 244, 246-7, 250-3, 260;
See also iodine; See also bromine monoxide;
See also bromine; See also chlorine; See also
fluorine; See also iodine

heavy metals, 263

hyaloclastic, 4-5, 8

deposits, 5

hydrocarbons, 157, 159, 181, 1867, 309, 316

hydrochloric acid (HCI), 309

hypercane, 11

impact, asteroid, 178, 228-31, 238
impacts, asteroid, 48
iodine (I), 116, 118, 128

Kilauea, 89, 134, 166, 215
Krakatau, 265-6

La Garita caldera, 18

Laki, 10, 167, 170, 172, 195-6, 198, 229, 264

large igneous province(s) (LIP(s)), xv, 3-7, 11-12,
30-3, 41, 47, 156, 176, 179, 190, 192, 205,
207-10, 219, 222, 234, 243, 307-9, 314, 317;
See also Columbia River Basalt Group; See also
Emeishan Large Igneous Province; See also
Ferrar Large Igneous Province;

See also North Atlantic Igneous Province
Long Valley caldera, 20
Los Chocoyos, 248

magma-sediment interaction, 5, 189
mass extinction, 47-8, 54, 58, 157, 164, 171-2, 178,
189, 228, 230-1, 236, 238-9, 307-8
end-Guadalupian, 157
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end-Permian, 55, 56, 147-8, 155, 160, 164, 172,
188, 275-7, 281, 304, 308, 316
Triassic-Jurassic, 236
methane (CHy), 82, 120-1, 129, 141, 148, 159, 178,
185-8, 237, 292-3, 298, 309-12, 315
methyl bromide, 186
methyl chloride, 186, 309
microfossils, 8, 311
molybdenum, 281-2
Mont Pelée, 24
Montserrat, 84, 89, 116, 125, 251, 268

North Atlantic Igneous Province (NAIP), 6-7, 11, 38,
157, 237
numerical modelling, 6, 112, 251, 284, 286

ocean acidification, xvi, 236, 291-2, 301-3, 314

ocean anoxia, xvi, 47, 275, 280, 283, 285

ocean circulation, 178, 285, 308, 310, 314

organic matter, 157, 270
contact metamorphism, 147, 158, 186-8
isotopes, 185, 236

ozone, 115, 121, 128, 251, 255, 316
chemistry, 119, 188, 198, 244-7, 252, 310
depletion, 12, 119, 121, 133, 147, 159, 172, 188,

197, 215, 236, 244-7, 251-2, 255, 308, 315-17

mapping, 97

palaecomagnetic direction, 63, 65-6, 69, 72-3, 75, 234
palaeomagnetic poles, 36, 67, 69
palacomagnetic reversal, 58, 229
palaeomagnetic secular variation, 239, 308
palaecomagnetic studies, xiii, 63, 76, 228-9, 238
Parand—Etendeka Large Igneous Province, 35
peperitic, 4, 9
deposits, 5
formation, 5, 9
petrologic method, 24, 76, 81, 117, 209, 216-17, 239,
245-6, 249
Pinatubo, Mount, 20, 24, 89, 98, 133, 166, 195-200,
215, 217, 246, 251, 255, 307
Plinian eruption(s), 8, 11, 20-1, 89, 167, 244-7, 249,
251-2
pyrite, 279, 282
framboidal, 276-7, 282
pyroclastic, 4-5, 8
currents, 17, 20, 22, 24, 134
deposit, 17, 20
environmental effects, 314
eruptions, 9, 16, 313
hazards, 24
textures, 8

radiative forcing, See aerosols
remote sensing, 99, 101, 103, 111-12, 122, 125,
1334, See also halogens, See also carbon
dioxide (CO,), See also sulfur dioxide (SO,)
catalogs, 143

data, 13940, 1434
instruments, 99, 111, 139, 141; See also ash,
volcanic
systems, 112
techniques, 116, 121, 1334, 138
Rinjani, 20
risk scenarios, 24
Roza eruption, 4, 165, 167, 170, 172-3, 196, 198,
203, 219

satellite retrievals, 104, 107, 201
shale, 181, 185, 187, 189, 238, 276, 280
Siberian Traps Large Igneous Province, 9-10, 37-8,
41-2, 55, 63, 118, 134, 147, 150, 152, 155-6,
178, 189, 232, 234, 239, 244, 275, 285-6, 291,
307-9, 31213, 316
age, 37, 164, 285-6
Angara River, 9-10
degassing, xiv, 155, 170, 172, 219, 284, 303, 309,
315
intrusives, 158, 187, 238
Kata River, 9
lava, 150, 178
pyroclastics, 314
See also environmental change
Soufriere Hills, 84, 89, 116, 125, 251
stratosphere, 10-12, 23, 25, 106, 115, 121, 133, 139,
166, 168, 173, 188, 196-202, 204, 215-17, 244,
246-17, 250-3, 255, 307, 309, 315-16
sulfur dioxide (SO,), 121, 126, 140-1, 208
absorption band, 106
anthropogenic emissions, 198
atmospheric background, 140
climate effects, 166, 197, 202, 234, 237, 239,
308-9
contact metamorphic emissions, 147, 157-9, 178
contact metamorphic production, 186
El Chichon emissions, 198
Laki emissions, 198
large igneous province emissions, 214, 219-20,
237
lifetime, 198, 202
magmatic, 89, 159
Nabro emissions, 204
oxidation, 197-8, 236-7
Pinatubo emissions, 98, 198
remote sensing, 81, 86-7, 97-9, 106-9, 111,
138-9
Roza emissions, 170, 173, 198
Siberian Trap emissions, 170
spectroscopy, 108, 110, 123-4
Tambora emissions, 216
Toba emissions, 218
volcanic emissions, 82, 87, 89-90, 110, 115, 168,
203, 212, 215-17, 239, 244, 313
sulfuric acid, 198, 204, 315
aerosol, 25, 119, 171, 197-9, 202, 204, 247
super-volcano, 16-18, 21-2
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Tambora, 20, 134, 195-6, 215-17 environmental effects, 12
Taupo, 18, 20-1, 24, 270 formation, xv, 4, 11
tephra, 17-18, 21-2, 25, 179, 196, 198-9, 216, 245, mafic, 3, 11

247-9, 262, 265, 269, See ash, volcanic. physical properties, xiv, 5
Thermogenic, See carbon dioxide (CO,) See also autoclastic
thermogenic emissions, 311 See also hyaloclastic
Toba caldera, 210 See also peperitic
Toba Tuff, 21, 24, 134, 203, 208, 216-18, 313 See also pyroclastic

Youngest Toba Tuff, 16-18, 224, 201, 210, volcaniclastics

215-16, 265 environmental effects, 12
troposphere, 10, 106, 109, 115, 121, 134, 139, 195-8,

204, 245, 251-2, 315 water resources, 25

weathering, 6, 268-9, 271, 284-5, 303,
unmanned aircraft, 141 316-17
uranium, 48, 53, 276, 280-2 basalt, 236, 316
uranium-lead, 18 granite, 316
uranium—thorium, 18 lava flow, 71, 76
rate, 202, 292, 296
volatile load, 9, 12, 218, 221, 248 silicate, 208, 237, 239, 269-70, 317
volcanic aerosols, See aerosols See also continental weathering
Volcanic Explosivity Index (VEI), 196 winter warming, 200, 204
volcaniclastic
deposits, xv, 3, 6, 8-10, 180, 308 Yellowstone, 22, 24-5, 134
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