THE BIOGEOCHEMISTRY OF
THE AMAZON BASIN



358

abandoned pasture, 143
ABLE experiments, 29, 50
aboveground biomass, 7, 229
carbon loss due to deforestation, 86
nutrient stocks, 145
ABRACOS, 36
acetate, 49
Acre, 125
Acri-Ferrasol group, 55
adaptive strategies, 11
aerosols, 5, 44
natural biogenic component, 46
long distance travel, 47
aerosol mass, 44
aerosol particles,
vegetation as source, 44
Aeschynomene sensitiva, 215
Africa, 43, 48, 68
Africanization, 122
ageotropism, 61
Agroextractive Cooperative of
Xapuri(CAEX), 133
agroforestry, 106, 114, 117
agrosilvopastoral systems, 106
air temperature, 34
positive trend, 37
albedo, 35
Alfisols, 87, 165
algae, 45, 211, 235
algal chlorophyll, 263
Ali-acrisols, 55, 62
Ali-ferrasols, 62
alkalinity, 286
as a hydrological tracer, 253
allochthonous carbon, 253
alluminum-accumulating species, 78
Alta Floresta, 46
Altamira, 34
Alternanthera pilosa, 248
Aluminum, 54, 201
Amapa state, 108, 323
AmasSeds Project, 329,336-337, 352
Amazon,
central, 10, 21
eastern, 8, 21, 25
western, 21, 25
Amazonian hydrologic cycle, 29
Amazon shelf, 14
carbon cycling, 345
nutrient trap behavior, 332
oxygen data, 335
processes controlling biogeo-
chemical reactions, 336
sedimentary record, 329

Index

sources of POC, 334
Amazon trough, 308
amerindian activities, 122
amino acids, 13, 294, 297
ammonium uptake, 64
anaerobic environments, 200
anatase, 309
Anavilhanas archipelago, 259
Andean Amazon, 5
Andean Cordillera, 188, 314
Andean glaciers, 187
Andes, 13, 53, 87, 225, 278, 290, 309
upper levels, 18
Andropogon gayanus, 89
anion exchange capacity, 63
annual duration of inundation, 211
ant nests,
enriched in nutrients, 152
ants,
reduce the resistance to penetration of
deep, intact soil, 152
seedling-eating, 142
Cutter, 152
aquatic macrophytes, 211
Araraquara, 169
Argentina,
northern, 37
Ariquemes, Rondonia, 180
Arsenic, 14, 307, 312
assimilation capacity, 10
Atlantic forest region of Bahia, 112
Atlantic ocean, 4, 188, 275, 325
western, 14
atmospheric deposition, 259
atmospheric transport, 5
Atta sexdens, 152
Aquatic Terrestrial Transition Zone
(ATT2), 210, 217, 219, 236, 237, 261
austral warm season, 18
Australia, 68
authigenic minerals,
in Amazon sediments, 353
Azougue (liquid mercury), 265

Bacia Modelo, 194
bacteria, 44, 197
imperfecti, 197
Bahia, 118
B-alanine, 297
barium, 312
Barro Branco stream, 10
Barro Colorado, 64
base cations, 55
sum of, remain elevated in pasture soils, 97

Batrachospermum, 198
BATS, 35
Bauxite mining, 113
Bauxite tailings, 264
Belém, 141, 225
air temperature, 34
Belém Brasilia highway, 88
benthic diatoms, 198
Bertholletia excelsa, 107, 131
biochemical oxygen demand, 202
biodegradation, 275
biogenic silica, 329
burial of, 332
biogeochemical fluxes,
regionalization of, 267
biological production on shelf, 14
biomass, 11
aboveground, 56, 57, 86, 172
belowground, 56, 57
burning, 42, 43, 49, 86
cerrado, 73, 75
cerrado compared to terra firme forest, 74
herbaceous layer cerrado, 76
nonforest vegetation, 178
post-logging, 174
Savanna, 179
biomass accumulation, 139
rate of, 140, 142
biomass development, 54
biomass estimates,
direct methods, 171
how to improve, 179
indirect methods, 171
should prioritize the measure of big
trees, 181
Bixa orellana, 112
black carbon, 46
black water rivers, 11, 188, 278
Bolivia, 323
Altiplano, 18
Bolivian high, 18
Brachiaria brizantha, 86, 90-92, 95, 97-99,
122, 146
Brachiaria decumbens, 91, 99
Brachiaria humidicola, 92, 99
Bragantine Zone, 141
Branco river, 199, 314
Brazil,
state of Roraima, 28
northeast, 37
southern, 37
Brazilian Institute of Geography and
Statistics (IBGE), 177
Brazilian shield, 308



359

Brazil nut, 131 nutrient stocks, 74 diatom community, 14
buffering capacity of Amazon stream Centrosema spp., 93 direct litterfall, 13
systems, 10 Characiform detritivores, 255 direct nutrient cycling, 144, 189
Buritizais, 69 Chico Mendes, 129 discharge of industrial and
Chico Mendes Extractive Reserve, 125, human waste, 202
C—4 grasses, 215 129, 134 dish-shaped lakes, 239
C-14, 334 chlorine, 201 dissolved humic compounds, 199
changes in, 299 chronosequence technique, 140 dissolved organic carbon, 280
Cadmium, 202,307 Cinnamyl phenols, 296 riverine, 254
Cajanus Cajan, 162 Cladocera, 255 dissolved organic compounds, 49, 193, 201
Calanoid, 255 clay minerals, 54 dissolved organic nitrogen,
Calcifugous or Calcicole species, 72 cleared forest, flux of riverine, 342
calcium , 53-54, 79, 97, 189, 194, 201 deeper convective boundary, 36 distrophic soils, 68
foliar concentration, 226 clear water rivers, 278 droughts,
immobilized in slash, 98 climate change, 9, 11 midsummer, 24,
in herbaceous plants, 216 climate system, fires, 27
limitation, 6, 62 global, 5, 17 Drulia braunii, 198
losses from the system due to combus- climate variability, Ducke Reserve, 189, 192, 195
tion of biomass, 86 low-frequency variation, 31
retained on the soil exchange sites, 145 cloud condensation nuclei, 46 Echinochloa polystachya, 11, 212, 214-215,
stocks, 109 over Amazonia and Africa, 47 249, 255, 295
Calopogonium spp., 93 cloud cover, 36 ectorganic horizon, 61
Campo limpo, 69 cloud formation mechanisms, 44 ECMWEF, 29
Campo sujo, 72 coarse particulate C and N, Ecuador, 323
CAMREX Project, 277, 287, 335 relationships between and river slope, 290 Eichhornia crassipes, 212, 214, 264
Caqueta, 55, 61 coastal waters, elemental ratios,
Carajds area, 198 oxygen distributions, 328 carbon, 13
carbohydrates, 13, 294 cobalt, 307 El Nino Southern Oscillation (ENSO), 5,
carbon, 236 COLA GCM, 35 18, 25, 31, 122, 242
allocation patterns, 119 Colombia, 60, 61, 169, 309, 323 EMBRAPA, 111, 118, 133
cycles of, 3, 7, 42 colonists, 6 emissions,
increase soil C, 112 Congo, 275 natural biogenic, 47
loss during conversion, 145 continental shelf, 328 pyrogenic, 47
losses from the system due to convection, Entisols, 59, 69, 165
combustion of biomass, 86 land-based, 17 EOS-DNAEE network, 28
quantity stored in soils and biota, 9, 165  copper, 12, 202, 307, 312 Eperua rubiginosa, 55
carbon dioxide, 42, 165 Cordia multispicata, 99, 112, 143 erosional increase,
a sink for atmospheric, 4, 9, 43 Costa Rica, 50, 64, 95, 112, 200 due to deforestation, 202
concentration, 287 Cretaceous, 69, 70 Eucalyptus spp., 108
emission rates, 257 chromium, 202 Eucalyptus urogandis, 110
exchange with atmosphere, 237 crops, 11 Eugenia inundata, 211
production, 280 sustainability, 65 Eunotia, 198
released to the atmosphere, 8 cross-equatorial flow, evapoconcentration effect, 148
temperature increase, 36 northern, 20 evaporation,
source of, 43 Cuiabi, 46 local, 17
carbon dynamics, cyclopoid copepods, 255 evapotranspiration, 201
conceptual model in a forested annual ratio, 28
landscape, 126 dams, 276 estimates, 29
floodplain lakes, 246 Daniel Ludwig, 108, 156 potential, 71
carbon flux measurements, 42 Davilla kunthii, 150 exchangeable nutrient patterns, 56
carbon in soil, decomposition bags, 62 extractive reserves, 8, 122
for the Legal Amazon Basin, 166 deep roots, 8 appropriate conditions, 125
carbon sequestration, 142 deep root systems, FAO, 165, 173
carbon stocks, 165 re-establishment of, 150 fauna, 4
cation exchange capacity, 63, 97, 225 deforestation, 7, 9, 12, 17, 84 Fazenda Agua Limpa, 73
cattle, 7 causes increase in erosion, 202 Fazenda Vitoria, 87, 94, 142
cattle grazing, dependance on albedo, 35 feces, 7
affects the rate of P movement and essential element in reducing, 6 Ferralsols, 54-55
distribution, 90 impact of in situ, 35 fertilization, 7, 65
Cecropia palmata, 99 reduction by extractive reserves, 127 response to, 143
Cecropia spp., 223 regional climate, 35 fertilizers, 9
Cedrela odorata, 108, 111 denitrification, 93, 258 FGGE, 29
Ceiba pentandra, 222, 225 in bacteria, 95 fine roots,
Cerradio, 72 deposition/resuspension cycle, 323 surface mats or, 6
Cerrado, 7, 43, 68, 72 Desmodium spp., 93 fine-root biomass,
biomass, 73, 75 detrital food chain, 197 distribution of in the secondary forest, 147

geographic distribution of species, 73 development pressures, 14 fire, 7, 27, 37



360

fuel material, 79
adaptive strategies, 79
fish, 9, 11, 276
carbon sources for adult, 255
carbon source for larval, 255
herbivorous and omnivorous, 256
fisheries, 4
floating meadow community, 236
flood cycles, 211
flooded forest,
contribution to floodplain net
production, 250
flooding, 12
floodplain, 10
herbaceous communities, 11
floodplain forests, 11, 252
floristic composition of, 219
net production estimates for, 250
floodplain lakes, 11, 236
carbon dynamics, 246
cation fluxes in, 236
flow paths of inflows to, 243
human disturbances, 264
impacts of deforestation on, 266
light attenuation in, 241
net production rates, 252
number along mainstem, 236
primary production in, 246, 246
vertical mixing, 244
water balance of, 242
floodplain systems, 209
productivity of, 210
flood pulse, 209, 224
flood stress, 224
floodwaters, 11
flood waves,
passage of, 235
flora, 4
adaptive mechanisms, 3
floristic composition,
Cerradoes and cerrados, 72
FLUAMAZON, 29
Fly river, 351
foodweb, 12
Fordlandia, 107
forest adaptation, 64
forest biomass,
estimation methods for, 170
forest burning,
sources of metals, 324
forest clearing,
loss of aboveground nutrients during, 144
forest flammability, 150
forest-to-pasture conversion, 84, 86
forests,
aerosol emission, 42
area converted to pasture, 84
burning, 125
nonflooded, 6
regeneration, 8
rate of recovery of secondary, 8
fires, 27, 37
terra firme, 53
Diptercarp, 56
Caatinga, 57
Tall Amazon Caatinga, 57
trace gas emission, 42

rate of recovery, 58
Formate, 50
FPOC,

Andean origin, 291
friagens, 20
fucose, 296
fulvic acids, 199
fungal hyphae, 147
fungi, 45

gallery forests, 68-70
G-aminobutyric acid, 297
Ganges, 351
Garimpos, 323
gas exchange, 275, 291
general circulation models(GCM), 34

atmospheric, 35

grid resolutions, 34
generation of hydroelectricity, 37
geomorphology, 11
Global Positioning System(GPS), 134
Gmelina arborea, 108, 156
gold, 198
Gran Chaco, 18
Grande Carajas Program, 110
greenhouse gases, 4
groundwater, 10
Guadua sp., 129
Guttation, 45
Guyana, 55, 60
Guyana shield, 308

heavy metals, 10
Henry Ford, 107
herbaceous C4 plants, 230
herbaceous macrophyte, 238
contribution to floodplain net
production, 249
herbaceous plants,
indicators of ecological conditions, 212
number of species, 213
herbaceous vegetation,
biomass production of, 214
heterotrophic,
metabolism, 12
activity, 14
Hevea brasiliensis, 107
HiBAM project, 308
Hoplostemum littorale, 202
Huanghe river, 351
human activity, 29-30
Humboldt and Bonpland, 132
humic acids,
high molecular weight, 334
humid forest, 30
humidity deficit,
pasture area, 98
hydrocarbons,
photochemical oxidation of, 44
hydro-electric dams, 12, 176
impacts of, 264
hydrological cycle, 210
hydrological functions,
recovery of, 150
hydrological modeling, 34
hydrological recovery, 139
hydrolyzable amino acids, 298

hydrometeorological conditions, 26
hydrophobic sorption, 299
Hymenachne amplexicaulis, 215
Hyparrhenia rufa, 92

Hyphmycete fungi, 197

Hypsipyla grandella, 108, 111

IBAMA, 125, 133, 174
Ica river, 188, 309
Igapo, 11, 212

diversity in, 224

Igapo trees,

nutrient use efficiency of, 226
Ilha de Marchantaria, 219
Inceptisols, 69, 165
INCRA, 125
industrial expansion, 42
Inga affinis, 112
Instituto Nacional de Pesquisas da
Amazonia(INPA), 188
Instituto Nacional de Pesquisas Espaciais,
(INPE), 34
inundation,

annual duration of, 211
invertebrate scrapers, 197
ion-depleted waters, 200
Iquitos, 27, 111
Iron, 54, 201
Iron oxides, 314
irrigation, 4
Isoprenes, 42
isotope techniques, 170
isotopic tracers, 147
ITCZ, 31

Japura River, 188, 309-310

Jari Forestal e Agropecuaria, 107
Jari, 180

Jari Project, 110, 156

Jari River, 108, 156

Ji-Parand, 98

Kaolisols, 54

kaolinite, 55

kaolinite-organic matter complexes, 199
kaolinitic soils, 97

King Ranch of Texas, 157

La Cuenca, 192, 194
Lago Calado, 192, 194, 195
lake,
Batata, 264
Calado, 235, 242, 247, 258
Camaledo, 217, 235,236, 251, 260
Cristalino, 266, 310
Janauaca, 254
lake morphology, 238
land abandonment, 8
land clearing, 85
land conversion,
net effects on nutrient inputs to
streams, 201
LANDSAT images, 34, 172, 243-244
land surface,
lost to the system, 28
land use, intensification of, 158
La Nina, 18, 25



Large Scale Biosphere-Atmosphere (LBA),
experiment in Amazonia, 37
large-scale plantations,
economic sustainability of, 108
La Selva Biological Station, 110, 112
lateritic nodules, 58
lateral-levee lakes, 239
lateral subsurface flowpaths, 191
Latossolo Amarelo, 165
Latossolo Vermelho Amarelo, 165
Latossolo Vermelho Escuro, 72
Latosols, 69, 165
leaching processes, 6
lead, 307
released as dissolved form, 324
Lecythis idatimon, 150
Leersia hexandra, 248
leguminous species, 72, 93
lignin, 294, 299
lignin molecules, 13
limestone outcrops, 70
litter blow-in, 186
litterfall, 58
decomposition of, 260
rates, 190
litter production,
cerrado, 77
Llanos region, 193

macrophytes, 11

Madeira river, 188, 319

magnesium, 53-54, 97, 189, 194, 201
limited, 6, 62
deficiency, 62
foliar concentration, 226
in herbaceous plants, 216
retained on the soil exchange sites, 145
stocks, 109

mainstem rivers, 12, 13

major tributaries, 13

Malaysia, 129

Manacapuru, 34

Manaus, 24, 32, 50, 99, 180, 189, 191,
202,213, 235, 237, 241, 277, 308
harbor, 209

manganese, 14, 201, 307

Maraba, 100

Maraci, 59, 60

Maranon, 309

Marchantaria, 226, 277

marine influences, 50

marine nitrogen,
particulate organic, 343

Mato Grosso state, 46

Mauritia vinifera, 69

mercury, 203, 276, 307
liquid, 265
methylation and bioaccumulation of, 266
pollution, 12

mercury contamination, 265

Mesophytic forests, 69

metamorphism, 70

methane, 4, 11, 42, 165, 186, 235, 256, 276
emission rates, 43
exchanges with atmosphere, 237
fluxes, 200

methyl bromide, 44

methyl chloride, 44
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foliar concentration, 226
increased soil N, 112
in herbaceous plants, 216
loss during conversion, 145
losses from the system due to combus-
tion of biomass, 86
lower availability in old pastures, 96
mobilized annually from deforestation, 93
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recovery, 65
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Piranhea trifoliata, 222
Pistia stratiotes, 214
placer mining, 203
plagioclase, 314
plankton, 11
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river-lake interface, 236
river/ocean mixing, 328
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Sorghum arundinaceum, 248
South Atlantic Convergence Zone (SACZ),
20, 71
Southern Oscillation (SO), 17
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363

species,
richness composition, 55
species composition, 11, 224
spiraling effect, 197
Spodosols, 59
spores, 44
stable isotope ratios,
carbon, 13
Sterculia pruriens, 150
stomatal conductance, 99
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Tapajos river, 118, 237, 309
termites,
role in decomposition, 77
terpenes, 42
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