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ABA see acid base accounting
Acacia chisholmii 238
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-, base accounting (ABA) 66-67
-, buffering 34, 45, 47, 49, 54-55, 63-64, 69,
76, 81, 85-86, 88, 99, 103, 106, 118, 120, 173,
256, 258
-, ground water (AG) 9,101, 134, 148-149, 239
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yorganic 86 8799
-, phosphoric 249-253, 256, 259-260,
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85, 88, 03,100,103, 120, 131, 292
-, rock drainage {ARD) 8, 93
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-, sulfuric 22,27 36-37, 44, 66-67, 75, 88,
92-91, 95, 99, 101, 108, 148, 156, 180, 192, 203,
213, 217, 219220, 222, 228-229, 249, 251-253,
255, 263
-, tailings 220-221,223
acidification 14, 78
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-, ferrooxidans 38, 41-42,101-102, 215
-, thiooxidans 38, 40-42,101, 215
acidity 17, 36, 43, 45, 48, 60, 63, 66-67, 69, 73,
76-77, 86, 88, 93, 97-98, 105-106, 108, 110, 113,
117-118, 121-122, 132, 140, 142, 144, 146, 149~150,
156, 229, 238, 256
active treatment 137
adit plugs 146
adsorption 107, 114, 194, 206
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Aerva javanica 238
Affarlikacsaa Fjord (Greenland) 177-178
Ajkwa River (Indonesia) 26,175
akaganéite 111-112
algae 38,76-77 92,101-102, 109,122,179, 184,
220, 256

alkalinity 48,97, 117,121,138, 140, 142-144,
146-147, 151, 100

alluvial tin deposits 203

alpha particles 207, 210, 233-234

alunite 4s, 60,105, 112-113, 223

alunogen 106
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ammonia 184, 215, 252
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analysis 65, 68, 95, 97,109, 122, 124-125, 154, 183,
190-191

anglesite 43, 59, 205

ankerite 47-48, 52
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antimony 3,18, 68, 97,141,189

apatite 79, 202, 248-250, 263

ARD see acid rock drainage
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Aristida longicollis 238

arsenate 12, 76, 78, 114, 141, 221

arsenic 3,18-19, 45, 68, 76, 97, 107, 112114, 123,
141,174, 177,189, 222, 23R-230, 248

arsenolite 114
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158-161, 163164, 171-172, 174, 184-185, 188,
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194, 197, 204, 206, 213, 222, 229 230, 257
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barite 59, 68,205
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-, sulfide ores 183-184

bassanite 239, 252-253, 263

bauxite 10,138, 153,156,171

beach sands 202
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beneficiation 3, 150,154, 213, 251, 256, 263
beta particles 207-208, 210, 212, 217, 232, 234
bicaccumulation 77 146
bicavailability 64, 79,108, 135,137, 151, 176,179
biological oxidation 194, 198
bioreactor 136,198
bioremediation 228, 230, 242
Black Angel Mine {(Greenland) 1//-178
Black Sea 192
Blair Attol coal mine (Australia) 54
blending 69, 74, 86, 89, 256
boulder coats 111
brannerite 201, 203204, 241
Brazil 21,248
brucite 61, 80,138
buffering
-, acid 34, 45, 47 49, 54-55, 63-64, 69, 76, 81,
85-86, 88, 99, 103, 106, 118, 120, 173, 256, 258
-, capacity 45-46, 50, 66, 76, 83, 88, 99,117,
135, 142, 173, 258
-, pPH n8
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cadmium 14, 68, 76, 107,123,139, 177, 187,195, 219,
248, 253, 256, 262

calcite 14, 34, 47-48, 50, 86, 114, 116, 118-119, 138,
142,149

Canada 76, 215, 218, 248

capping 54, 81, 93,138, 159, 163, 170, 240, 250, 258,
264

carbon
— dioxide 41,118,123
-, organic 69

carbonate 78,116
-, system 116

catalysts 4o-41

caustic soda 139

celestite 59,205

cerussite 43,59,109

chalcopyrite 34. 43,51.80.88

chemical precipitates 157, 221, 223-224

Chillagoe (Australia) 13

chloride 78

chromium 14

cinnabar 43, 45, 115, 198

classification 1, 4, 63, 68, 97,103, 120

clay 15, 22, 46, 49, 76, 83,109, 112, 114, 120, 194,
205-206, 217, 221-223, 229, 248-249, 251, 258
-, phosphatic 251, 256, 258, 263

climate 16, 40, 70, 75, 81, 94, 123~124, 129, 135, 147,
164, 240
-, arid 129,164,191, 240
=, semi-arid 123,191, 240

Clostridium sp. 230

coagulents 154,178

coal
-, mining 51
-, 8eams 33, 64, 93, 95
-, washing s,7 91,153

coating technologies 79

coffinite 201, 203-204, 241

colloids 72, 92, 100111, 115, 119, 136, 146, 251, 255,
257
combustion, spontaneous 52
complexed cyamide 186
complexes 86-87,108-109, 140, 150, 184, 186-187,
189-191, 195-196, 198-199, 204-206, 213, 215,
230, 242
conlaiination gz-1y, 18-1y, 22-25, 27 29, 31, 62,
77-78, 114, 124-125, 132, 134, 163, 173, 174,
176~177, 181, 183, 187, 192, 216-219, 223, 229,
231, 236-238, 255256, 258, 260, 262, 264
continental collision zoncs 14
copper 14,18, 78,123,177
coprecipitation 78, 107, 205
coquimbite 45, 60, 93,105
covers
- dry 79
~, saturated 81-83
-, Sponge 81-82
-, unsaturated 81-82
=, wet 75
Croydon (Australia) 161
crushing 3,10, 12, 37, 153, 162, 178, 188, 217
cyanate 191, 194-195,198
cyanidation wastes 2,183, 189-190, 193, 199
cyanide
-, destruction 193
-, free 184-186,189-192, 195196, 198-199
-, simple 186
-, WAD 184,198
Cymbopogon bombycinus 238

D

dam spillages 159
Danube River 192
daughter nuclides 207-208, 212-213, 221, 241,
249
decant ponds 154
decay series 101,208, 212, 249, 255, 263
Dee River (Australia) 102
deposits
- gold 14
-, guano 248
-, minerals 14
- ore 14
-, placer 99, 202
-, tin, alluvial 203
desorption 107, 206
Desulfovibrio 230
detonation 52-53
diagenesis 157, 224
diffusion 70, 71, 73, 81, 83, 88,162
dilution 7z, 101, 116, 125, 135136, 149, 155, 255
direct oxidation 34
discharges 24,174, 176, 193, 199, 236
disposal
yeo 85
-, marine 175, 255
-, riverine 174
dolomite 47-48, 80, 116
dry cavers 7o
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drying 42,106,127, 129-130,161
dust 710,18, 23, 80, 91,139, 145, 159, 164, 172,192,
203, 216, 219, 231-232, 234~236, 242, 262

E

ecosystem health 125

efflorescence s8, 60, 76, 78, 238-239

Eh 78-79, 97,108, 111, 113, 134, 157, 161, 204-206,
227

Eisleben (Germany) 24

electrometallurgy 6

emission, atmospheric 7, 24, 258, 260, 264

Enneapogon lindleyanus 238

environmental geology 14

epsomite 106, 116

erosion 11,14, 16-18, 20, 23, 25, 27,55, 73, 75, 77
80-82, 92-93, 120, 159, 163-164, 170, 172, 174,
177, 226-227, 229, 236, 238, 240, 242, 249-250,
259

evaporation ss, 76, 78, 81-82, 106, 111, 113, 116,
123, 125-126, 129, 136, 155, 162, 172, 217, 227, 230,
237-239

excessive neutralization 140

exothermic 35,38, 71-72, 88

explosives 52-53

extraction, metallurgical 3-4,7-8,10, 29, 91, 203,
236, 241, 249

F

failures 83, 159,163-165, 172, 180, 192, 236,
260-261

feroxyhyte 111-112

ferric hydroxide 36, 45, 47, 79, 110~111, 114, 141

ferrihyrite 102

Ferroplasma acidarmanus 101

fertilizer 2,10, 245, 248-249, 250-252, 256

first flush 132

fish 132,177 192
= kills 132,192

fjord 177

flocculants 72, 92, 111, 140, 142, 154~-155, 178, 251

flocculation 109, 113

flora 14

flotation reagents 154-155,178

fly ash 24, 81,139,162

foodchain 22, 115, 232, 256

framboidal pyrite 37

francolite 248

free cyanide 184,185-186, 189-192,195-196,
198-199

fungi 38,179

future land use 24, 28,170,238

G

galena 34, 38, 43-44, 51, 88, 100

gangue minerals 4, 33, 38, 45, 52, 54, 63-64, 66,
69, 76, 78, 88, 98,120, 153, 157, 180, 203, 220~
221, 246, 249, 263

Geobucter metallireducens 230

Germany 10,18, 20, 24, 216-219, 232, 247
gibbsite 47,105, 112-113, 119,138
goethite 61,107 111-112, 119, 138, 162
gold
-, deposits 14, 98,113, 198
-, ores 25,183,189-190, 198-199
grain size 37, 48, 68, 88,156, 159-160, 162-164,
170,176, 180, 233
Grasberg-Ertsberg mine, Irian Jaya (Indonesia)
26,174-175
Great Barrier Reef 17
Greece 10,12
Greenland 177-178
grinding 3,153,178
ground water 78, 134, 160, 164, 217, 219, 260
- acid (AG) 9,101,134, 148-149, 239
-, plumes 134, 237
guano deposits 248

halotrichite 45, 60,105

hardpan 61-62, 75, 81,162

health
- ecosystem 125
-, human 18, 211, 232, 239, 262

heap leach 3,33, 72, 94-95, 98,132,134, 183,
187-191,193-196, 198-199, 213, 217, 219, 222,
227, 230, 241
-, piles 33,72, 94, 98, 188~-191,193~196,

108-199, 213, 217, 210, 222, 227, 230, 241

heavy metals 1,3, 33, 62, 64, 74, 76-77 98,108-109,
113, 116, 120, 122, 132, 134, 137, 146, 179, 191-192,
217-219, 221-223, 227, 230-231, 238-239,
241-242, 253, 255~256, 258-260, 264

heavy mineral sands 203

Honeymoon ISL uranium mine (Australia) 216

Horn Island gold mine (Australia) 147

human health 18, 211, 232, 239, 262

humidity cells 69

hydraulic conductivity 4o, 8o, 02,126-129, 160,
162

hydrolysis 36,44, 49,52, 55,78, 88, 93,99, 105-106,
110, 142,144, 146, 184

hydrometallurgical agents 154,180

hydrometallurgy 6,187 251

hydrous ferric oxides (HFO) 114

hydrozincite 102

hydroxide 12.36, 45. 47, 68. 78-79, 86, 108-111,
114, 118-119, 139-143, 176, 198, 205, 223, 228,
237,251

illite 47, 49,54

infrared spectrometry 58

in situ leach mining (ISL) 215-217, 219
in-pit disposal 76, 85,172, 224

indirect oxidation 34, 36, 42—43, 87, 203-204
Indonesia 22,26, 174-175

industrial minerals 4,10

iugcaliuu 191~192, 232-234, 242, 202
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inhalation 192, 232-234, 242, 262,

intrinsic oxidation rate 71

ionizing radiation 207, 210, 232-233, 241-242

irrigation 98,133,179, 216, 227228, 242

ISL see in situ leach mining

isotopes 201,206, 208, 210, 212-213, 226-227, 232,
234, 241242, 262

J

jarosite 45, 60-61, 76, 93, 103, 105, 107, 111, 113-114,
116, 162, 205, 217, 223

K

kaolinite 47

karst 128, 143, 253, 258, 260
kiln dust 80,139

kinetic tests 69,231
Klebsormidium sp. 102
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land use, future 24, 28, 170, 238
leach
-, columns 69
-, tank 188
-, vat 188
lead 14,18, 78 177
leakages 236
lepidocrocite 61,111-112, 162
Leptospirillum ferrooxidans 38, 40,10
lime 61, 80-81, 85,127, 139, 162, 183, 198-199, 221,
223, 229, 251, 258
limestone 12,15, 61, 67, 80, 85, 118, 127, 136, 139,
140, 142-143, 145-147, 151, 162, 258
—, anoxic drains 140, 142
-, cobble ponds 146
liner 70,159,187, 219, 223, 238, 258
liquefaction 172,180, 236
load 92,125, 131132, 137,154, 176, 242, 260
lysimerer 70,124

M

magnesite 48, 61
magnesium 14
manganese 123
marcasite 43-44, 51, 88, 113, 202
marine dispesal 175, 255
Mary Kathleen uranium mine (Australia) 58,
214, 226, 238-239
melanterite 45, 59-61, 105-106, 111, 115, 162
mercury 18-10, 25, 115
metal
-, heavy 1,3, 33, 58, 62, 64, 74, 76-77, 98,
108-109, 113, 116, 120, 122, 132, 134, 137, 140,
146, 179, 191-192, 217-219, 221-223, 227, 229,
230-231, 238-239, 241-242, 248-249, 251,
253, 255256, 258-260, 263-264
-, hydroxide 139-140,142,176,198, 223

metalloids 14,17, 60, 78, 100,112,179
metallurgical extraction 3-4, 7-8, 10, 29, 91, 203,
236, 241, 249
methylation 15,132
microbiological activity 204-205
microflora 194
microorganism 33-34, 37-38, 40-42, 87, 92-93,
101-102, 115, 157, 179, 1908, 206, 230
mill water 7
milling 37,153,162,178, 218
mineral
-, deposits 14
- gangue 4, 33, 38, 45, 48, 54, 6364, 66, 69,
76, 88, 98, 120, 153, 157, 180, 203, 220-221,
246, 249, 253, 263
-, heavy, sands 203
-, industrial 1, 4,10, 153, 248
=y 0re 3-4,6-712, 98,138, 153-154, 156, 178,
201, 208, 215, 227, 246
-, processing 3-4,153, 178, 218, 241, 246, 250,
263
-, sands 33,203
-, secondary 12, 45-46, 54-56, 58, 60-61,
68-69, 77, 88, 93,103-104, 106-108, 112, 115,
121, 127, 129130, 150, 157, 161, 173, 189, 221
-, surface area 72,204
mining 2-4,7,13,15-16, 18, 20-26, 33, 37 49, 51,
55, 83, 92-93, 127, 164, 192, 213, 217-218, 226,
236, 238, 241, 246, 250, 263
-, artisan 21
~, in situ leach (ISL) 215-217, 219
-, solution 215, 246
-, water 794,173,218
Misima Island gold mine (Papua New Guinea)
70
mixing ss, 83, 85
modeling 27, 63, 71,120, 122, 226
modifier 154-155,178
molybdenite 43
molybdenum 68
monitoring 72, 88, 124-125, 164, 190,199
Moura coal mine (Australia) 52
Mt, Isa (Australia) 27
Mt. Lyell copper mine, Queensland (Australia) 137
Mt. Morgan copper mine (Australia) 103
mudstones 52
mussel 177

NAG see net acid generation

native elements 12, 58, 72, 202

natural attenuation 127, 194195

net acid generation (NAG) 67-6¢

Nettle Creek, Innot Hot Springs (Australia) 21

neutralization 36-37, 66, 69, 85,108, 116, 134-141,
144, 149, 151, 174, 221, 223, 228, 242, 251
-, excessive 140

New England area (Australia) 76

New Zealand 14

nickel 14,123
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Noble Island (Australia) 17
nutrient 16,190, 198, 232, 250, 259

o

occupational radiation exposure 232
ochres m
oil shalea 33, 93
Ok Tedi (Papua New Guinea) 174,176
open pits 28, 91, 214
ore 1-7 10, 12, 14, 18-19, 22-23, 26, 29, 33-34, 43,
52, 55, 63-65, 76~-78, 02~05, 08, 113,120,124,
132, 134, 138, 153-154, 156-157, 172, 177-180,
183-184, 186-190, 199, 201-203, 208, 210,
212-222, 224, 227, 236-238, 241, 245-246,
248-240. 263
-, deposits 14
-, minerals 3-4, 6-7,12, 98,138, 153-154, 156,
178, 201, 208, 215, 227, 240, 246
-, potash 2, 245-246, 263
-, phosphate 33,93
organic
-, acids 86-87,99
-, carbon 69
-, matter 28, 49, 52-53, 64, 72-73, 76, 102, 115,
123,134, 142, 145, 149, 194, 206, 217, 221, 229,
248, 253
-, wastes 74, 80, 86-87, 89, 145
vverburdew g, 22, 217, 249
oxidants 42, 44, 88,187, 194-195, 203
oxidation
-, biological 194,198
ydirect 34
-, front 161
-, gold ores 14
-, indirect 34, 36, 42-43, 87, 203-204
-, rate
-, intrinsic 71
-, pyrite 37 40-42, 87
oxide 78
oxygen
—,abundance 172,204
-, concentration 41,73

P

Papua New Guinea 70,174,176
parent nuclides 207, 212-213
particle
-,alpha 207 233-234
-, beta 207-208, 210, 212, 217, 232, 234
-, size 4, 6,37, 63, 72, 87,112, 140, 157, 162, 219,
259
—,suspended 109,113, 119, 142
passive treatment 97,137
paste technologies 171-172
pelite 177
pepper trer 240
permafrost 4o, 81
permeability 81, 86, 89, 124,129, 154, 159, 162, 170,
173, 180, 217, 223-224, 226, 258

permeable reactive barriers (PRB) 149, 230, 242
pH
-, diel cycle 123
- buffering 118
-, natural waters 123
-, saturated paste 66
-, seasonal cycle 123
phosphate
=, 0res 33,93
-, rock 245, 249, 250-253, 258259, 261263
-, stabilization 79
Phoephate Hill (Anstralia) 252, 257
phosphatic
-, clays 251,256, 258, 263
-, tailings 250
phosphogypsum 11, 245, 249-253, 255-260,
262-264
phosphoric acid 249-253, 256, 259-260, 262-263
phosphorites 248-250, 263
photoreduction 111,123
photosynthesis 123
phyllosilicates 240
phytomining 179
phytoremediation 179,181
pipeline ruptures 159
pit
-, lakes 27,32,125-127
-, 0pen 28, 91,214
pitchblende 201, 203-204, 241
placer
-, deposits 99,202
-, sands 202
plagioclase 46—47,113, 16
plant 1,23, 25,27-28, 32, 40, 74, 77,132-133, 139,
146,154,171,174, 177 179, 183, 190-193, 198-199,
213, 215-216, 218-219, 223-224, 236, 240-241,
250-252, 256, 250-260, 262, 264
-, processing 1, 27,171,190, 193, 199, 215-216,
219, 223-224, 251, 256, 260
poisoning 23,25,191-192, 262
pollution 16, 18-19, 22, 77, 92, 135-136, 159, 164,
255
ponds 21,28, 72, 91-94, 107, 116, 124, 126, 134-135,
137-138, 140, 143, 146, 154, 161, 16 4, 188, 190,
192,196, 218, 227, 229, 237-239, 246-247, 249,
251, 257, 260, 263
pore
-,gas 72-73
-, waters 40, 54, 60-62, 70, 78) 86, 88, 113,121,
124, 128=129, 131, 138, 154, 161, 172=173, 193,
196, 204, 210, 221-222, 224, 257
porosity 37,62,71, 87,127,129
potash ore 2, 245-246, 263
precipitates, chemical 157 221, 22) 224
prediction 11,32, 62-65, 88, 91,120, 130-131, 150,
250
process
—, chemical 1, 6-7, 07, 108, 150, 154=156, 162,
164, 172,180, 213, 215, 222-224, 227-228,
241-242
-, water 7,189, 251
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processing plant 1, 27,171,190, 193, 199, 215-216,
219, 223~224, 251, 256, 260

progeny 210, 262

protozoa 38,114

Puerco River, New Mexico (USA) 236

pyrite 34,36-38, 40, 43, 51, 69, 72, 87, 92

pyrometallurgical waste 78

pyrometallurgy o, 251

pyrrhotite 43-44, 75, 79, 88, 100, 110, 238

Q

Qaamarujuk Fjord (Greenland) 177
quartz 34,47, 64,138, 248, 251, 253, 255
Queen River (Australia) 133
Queenstown (Australia) 20,133

R

radiation 20,101,111,156,150, 187, 194~105. 203,
207-208, 210-211, 218, 221, 224-225, 231-236,
238-242, 262
-, dose 211, 231-235, 240, 242, 262

radioactive
-, disequilibrium 212-213
-, equilibrium 212-213
-, wastes 240

radioactivity 1-2,13,17, 164, 201, 208, 210-211,
219, 221, 223, 227, 231, 235-236, 241, 249-250,
255, 258-259, 261, 263
-, specific 211,223, 249
-, tailings 220

radionuclides 28, 79, 135, 156, 203, 207-208, 210,
212-213, 216-218, 220-225, 227-234, 236, 239,
241-242, 249, 253, 255-261, 264

radium
-, -226 (Ra-226) 101,205, 208, 210-213, 216,

221-222, 226-227, 229, 232-233, 242, 249,
255, 257, 259, 261-262
-, removal 228,242

Radium Hill Mine (South Australia) 225, 235,
240

radon 209-210, 234, 241, 262
-, emanation 210, 224, 234
-, progeny 210

rainfall 121,155

Ranger uranium mine (Australia) 228

rare earth elements 201, 213, 259, 264

rate
-, acid production 51
-, pyrite oxidation 37, 40-42, 87

reaction rate 43-44, 50, 88, 131, 139

reactive zones (RZ) 230

recycling 11-12, 15, 154, 178, 192, 258

Red Dome gold mine (Australia) 197

red mud 138,171

rehabilitation 23, 26, 28, 31, 174, 218, 238

revegetation 23, 26, 28, 73-74, 138, 171172, 174,
218, 225, 250

rinsing 08,131,106

Rio Tinto (Spain) 59, 92-93, 101

riverine disposal 174

roasting 7 19,189

rock filters 146

Rorigshot (Germany) 247

Romania 163,192-193

Romans 11,18-19, 93

rémerite 105

Ronneberg uranium mine (Germany) 214

Rum Jungle uranium mine (Australia) 83-84,
133

5

salinity 114, 155, 186-187, 194, 239, 245

saltbush 240

sampling 64—65, 73, 95, 134, 154, 190, 226

sand 33,156, 202-203, 219~220, 251
-, beach 202
-, heavy mineral 203
-, mineral 33,203
- placer 202

SAPS see successive alkalinity producing sys-
tem

saturated
-, covers 81-83
-, paste pH 66
-, zone 127

schwertmannite 102, 111-112, 114, 119, 162

scorodite 76,114

seabird 177

seal 177

seawater 138,175, 256

sr:mndary minerals 12, 45-46, $4-56, 48, Gu-61,
68-69, 77-78, 88, 93,103-104, 106-108, 112,
115, 121, 127, 129-130, 150, 157, 161, 173, 189, 221

sedimentation 26, 91,144, 146, 157, 174, 176, 181,
218

seepage 8, 36, 65, 72, 77-78, 84, 94, 107, 108, 111,
113, 115, 118, 121-122, 125-126, 129, 131, 134, 148,
151, 159-160, 162~164, 180, 190-191, 193, 196,
213, 219, 224, 236-237, 239, 241, 260

seismic stability 158,218

selective handling 83

selenium 3,14, 68, 108, 141, 202, 248, 253, 262

serpentinites 14,139

settling ponds 140

Shewanella putrefaciens 230

siderite 48,52

silicate 50,78

silver 2,12-13,18-19,176, 183-184, 187, 189, 192-103,
198, 253

simple cyanides 186

slag 7, 11-13, 15, 22, 24, 53, 78, 92

slimes 10, 122, 156, 219, 220, 251

smectite 49,54

smelting 1, 11-13, 18-20, 22-24, 78, 92,179, 192

soda, caustic 139

soil 4, 11-12, 14, 16,18, 20, 23, 28, 40, 73~74, 77
80-83, 86, 134,138,142, 144, 154, 170-171, 179,
183,190, 192, 210, 225-226, 229, 232, 236, 238,
245, 249, 258-259
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solution mining 215, 246
South Africa 10
Spain 1n,18-20, 92,101, 143
specific radioactivity 211, 223, 249
sphalerite 34,38, 43-44, 51, 88, 100
spillages 159,164, 172,193
spoils 4, 58, 256
sponge covers 81-82
spontaneous combustion 52
stacking 138, 171, 255-256
stacks 27, 94, 138, 253, 255, 257-260, 262, 264
static tests 65
stream
-, acidification 14
-, sediments 18, 76-77,103, 108, 112, 134, 164,
206, 231, 236
substitution 15, 38, 72, 106-107, 114, 201, 255
successive alkalinity producing system (SAPS)
142,151
sullate 51, 56, /8, Wwu
sulfidic mine wastes 33, 87
sulfide s1, 66, 78,123,177 221
sulfite 37115
sulfuric acid 22,27, 36 37 44, 66, 67,75, 88,
92~93, 95, 99, 101, 108, 148, 156, 180, 192, 203,
213, 217, 219-220, 222, 228-229, 249, 251-253,
255, 263
aurface
-y area 37 49,53, 60) 63_64) 71a 87"‘88: 12,121,
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