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Abies religiosa. See Oyamel fir
abiotic effects
on mussel abundance, 410
wave action on community structure, 614
abundance, 4
abiotic effects on mussels, 410
buffalo, 4-10
effect of consumers on tropical algae, 621
effect of predators on tropical sessile
invertebrates, 621
estimating, 246—8
large scale studies of sea otters, sea urchins,
and kelp, 405
North Atlantic right whale, 194
of Caribbean coral, 253
of dragonflies in relation to fish presence,
395
of elk at Yellowstone, 419
of humpback whale, 250
of mussels, 614
of red algae, 614
of sea otters off the Aleutian Islands, 402
parasites, 140
percent cover, 253
populations, 246-70
small scale study of sea otters and sea
urchins, 404
southern right whale, 214
wildebeest, 4-10
Acacia tortilis
and soil nutrient levels, 417
Acacia trees
and thorn length, 358
acclimation. See also acclimatization
thermal in spinach, 124
acclimatization, 118, See also acclimation
in the toad Rhinella arenarum, 118
Leptasterias seastars to Pisaster, 613
accumulation curve analysis
estimating population size, 251
Acer saccharum. See sugar maple
Achillea millefolium. See yarrow
acidification
at Hubbard Brook, 515
of oceans, 23
of terrestrial biomes, 24
of the ocean and carbonate depletion, 596
of the ocean by CO,, 581
Actitis macularia. See spotted sandpiper
Adam, D., 579
Adams, P. A., 179
adaptation, 63
and fitness, 148

antibiotic resistance in bacteria, 63
anti-predator behavior in caterpillars, 185
as physiological response, 119
beak depth in Darwin’s finches, 64
dermal plates in sticklebacks, 70
for mating in barnacles, 330
for mating in sedentary organisms, 330
foraging in the Balearic lizard, 148
inducing rot by microorganisms, 465
of coral to thermal stress, 384
ripe apple production of benzoic acid, 466
self-sacrifice in the redback spider, 72
semelparity in periodical cicadas, 204
serotiny and fire, 530
thermal in marine animals, 127
thermal in terrestrial animals, 122
thermal in terrestrial plants, 124
thorns as constitutive defense, 358
to variable water availability in plants, 130
tropical plants and seed dispersal by extinct
mammals, 464
adaptive management
of Black Sea ecosystem, 519
adaptive radiation
and high vein density in flowering plants,
452
Hawaiian drosophilids, 565
of flowering plants, 452
on the Galapagos, 75
adjusted litter size
in relation to parental investment, 202
Aerts, R., 98
afforestation, 117
Agave parviflora, 207
age structure
and population growth, 266
aspen at Yellowstone, 422
in Bulgaria, 267
in Poland, 267
in Uganda, 267
rainbow trout in Spirit Lake, 535
aggression
in chimpanzees, 316
in sea stars, 613
agouti
dispersers of guapinol seeds, 467
seed predator of Scheelea rostrata, 465
ahu, 246
Ailanthus altissima. See tree of heaven
Ainsworth, E. A., 589
Aland
and Glanville fritillary butterflies, 284
Alaria esculenta, 231

albedo
and clouds, 589
Aldo Leopold Leadership Program, 624
Aleutian Islands, 402
alfalfa caterpillar
and disease, 261
mortality, 261
Allee effect
and extinctions, 290
and per capita growth rate, 286
in Glanville fritillary butterflies, 286
in Lotka-Volterra predation model, 368
Allee, W.C., 286
Allele, 60
Allen, A., 275
Allen, W., 468
Allison, F. R., 351
alpha diversity
along Bullhead Trail, 435
species richness within a habitat, 434
alpine chipmunk
elevational range shift, 599
fragmentation and loss of genetic diversity,
600
alternative stable states, 5414
hysteresis, 543
of a meadow ecosystem, 543
theory, 541
Altevogt, B. M., 307
Altizer, S. M., 412
Ambrosia deltoidea. See triangle-leaf bursage
American chestnut
destruction and community structural
integrity, 459
destruction by chestnut blight fungus,
459
American ginseng
population regulation by deer, 352
population viability analysis, 353
American mink
and niche shift, 339
ammonification
and nitrogen cycle, 503
anadromous
rainbow smelt, 237
Anakena
stratigraphic column in Rapa Nui, 269
analysis of variance (ANOVA), 149
F-value, 150
Tukey-Kramer test, 151
anammox
chemical reaction, 504
importance in global nitrogen cycle, 505
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Anartia fatima. See banded peacock butterfly
Anartia jatrophae. See white peacock butterfly
Anax junius. See green darner dragonflies
Anderson, R. M., 370
Andrade, M. C. B., 72-3
Angilletta, M., 119-20
Anoplolepis gracilipes. See yellow crazy ant
ant—acacia mutualism
as fully developed interdependency, 388
benefits to acacias, 388
benefits to ants, 388
Antechinus. See marsupial mouse
anthropogenic forcings
and climate model projections, 595
antibiotic resistant bacteria
Mycobacterium tuberculosis, 62
antibiotics
production by microorganisms, 466
rifampicin, 63
anti-herbivore defenses
costs to plants, 360
antipredator adaptations
aflatoxins, 466
in burnet moth, 110
in caterpillars, 185
in legumes against pea weevils, 459
in poison-dart frog, 109
induced defense, 110
tannins, 110
Aphanius fasciatus. See Mediterranean
toothcarp
Aphelocoma coerulescens. See Florida scrub jay
Apis mellifera. See honeybees
aposematic coloration, 109
apparent competition
as indirect interaction, 343
between bighorn sheep and mule deer, 343
Appel, H. M., 110
applied research
and Sustainable Biosphere Initiative, 623
aquifer, 40
Arabidopsis thaliana, 96
Arabis fecunda, 207
arbuscular mycorrhizae, 381
and nutrient retention, 516
Arcese, P., 261
Area de Conservacion Guanacaste, 456
and restoration ecology, 456
biocultural restoration, 468
biodiversity development, 468
mission, 471
principles of restoration, 471
species inventory, 470
Armillaria solidipes, 249
arthropods
as pioneer species, 534
recovery at Mount St. Helens, 534

species richness in tropical forests, 34
Asclepias. See milkweed
Asian shore crab, 361
aspen

abundance at Yellowstone, 422
Aspergillus fungi, 466
assimilation efficiency

and energy transfer, 489
assortative mating, 77
Atacama Desert, 34
Athens, J. S., 270
Atlantic salmon, 203
atmospheric CO, levels

human impact, 581
atmospheric window

escape of thermal radiation, 587
Augspurger, C. K., 206
Australian toadlet, 160
Austrovenus stutchburyi. See Cockles
autotrophs, 23, 88
avalanche, 117
Axelrod, R., 170

Baez, S., 416
Bahaba taipingensis. See Chinese giant yellow
croaker
Baker, C. S., 250
Balanus balanoides
competition for space, 329
wave action and abundance, 614
Balda, R. P., 190
Baldwin, I. T., 359-60
Baldwin, J., 120
Balearic lizard, 148
banded peacock butterfly
and competitive exclusion, 331
Barbeito, 1., 117, 143
Barlow, J., 2501
Barnett, T. P., 594
Baro Colorado Island, 446
barracuda, 120
Barrett, R. D. H., 71
Barrie, V., 48
Barthlott, W., 436, 444
Bartholomew, G., 178
Bartlett, R. M., 230
basic research
and Sustainable Biosphere Initiative,
623
Batrachochytrium dendrobatidis, 573
bats
and hibernation, 123
Bearhop, S., 77
Becker, C. G., 573
behavioral ecology, 14673
Belding’s ground squirrels
alarm calls, 165

Bell, M. A., 70
Bell, T., 554
benthic zone, 42
glass sponge community, 48
ocean vent community, 48
Bergstrom, C. A, 71
Berlin, L., 62
Berthold, P., 76
Beschta, R. L., 419, 4223
Best, P. B., 215
beta diversity
along Bullhead Trail, 435
and environmental gradients, 436
measure of species turnover, 434
Sorensen’s Index, 435
bighorn sheep, 227
Bihn, J. H., 537
biocultural restoration
at Area de Conservacion Guanacaste, 469
biodiversity development
at Area de Conservacion Guanacaste, 468
biodiversity hotspots
and geological heterogeneity, 444
and pollen limitation, 380
biogeographic regions
and plate tectonics solution, 560
puzzles, 557
biological control
of fire ants by parasitoids, 345
biological database, 61
biological diversity, 275, 430-54
ecosystem diversity, 275
genetic diversity, 275
global patterns in tropical intertidal zones,
620
measuring, 432—8
on coral reefs, 383
species diversity, 275
Biological Dynamics of Forest Fragments
Project
creation of artificial fragments, 569
edge effect, 570
effects of fragmentation, 569
species richness and fragment size, 569
biological hierarchy, 12
biological legacies
at Mount St. Helens, 545
biological pump, 113
biological species concept, 73
biomagnification, 491
and food chain length, 492
of DDT, 492
biomass pyramid
at Silver Springs ecosystem, 487
inverted and Mediterranean Sea ecosystem,
488

inverted in aquatic ecosystems, 487
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biomes, 22-54, See also specific types
and net primary production, 480
anthropogenic, 52—3
aquatic, 41-52
conversion to agriculture, 495
degraded, 288
influence of climate on, 29
terrestrial, 29-38
biosphere, 12
birds
extra-pair copulations, 159
learners of predatory cues, 185
birth rates
in exponential growth model, 258
in North Atlantic right whales, 215
in song sparrows, 261
of chimpanzees, 318
bishop pine
ectomycorrhizae species richness, 554
Bismarck Archipelago, 331
black cherry
soil pathogens, 463
test of Janzen-Connell hypothesis, 463
Black Sea, 500
dead zones, 501
effect of economic collapse, 518
eutrophication, 501
black-footed rock wallaby
predation by red fox, 235
black-shouldered kite, 16
black-winged damselfly
and sperm removal, 160
Blockstein, D. E., 289
Bodélé Depression
phosphorus export, 509
Bonacum, J., 565
Boonstra, R., 367
Bork, H. R., 247, 270
Bormann, F.B.., 514
bottom-up control
in desert grassland communities, 416
of Steller sea lion populations, 426
soil nutrient levels and grass quality, 417
bottom-up control hypothesis, 416
box models
recycling of nutrients within ecosystems,
511
Boyce, C. K., 451
BP oil spill
and NOAA'’s actions, 610
bacterial action, 626
chemical dispersants, 626
failures by British Petroleum, 609
lessons learned, 626
problems caused, 609
Bradyrhizobium japonicum

mutualism with the soybean Glycine max, 391

Branikowski, A., 318
Braude, S., 168
Briggs, J. S., 387
Bristow, C. S., 510
British Petroleum (BP)
oil and gas spill, 608
Brittain, C., 397
broadleaf lupine
primary succession at Mount St. Helens, 533
Brodribb, T. J., 451
Bro-Jergensen, J., 362
brood parasitism
and conditional facilitation, 394
by great spotted cuckoo on the carrion
crow, 394
by the brown-headed cowbird, 261
Brown, J. L., 152
brown-headed cowbird
as parasite of song sparrows, 261
Bruchidae. See Pea weevils
Buchanan, B B., 95
buffalo, 2, 4-11
Buffo, J., 25
Bugnyar, T., 188
bumblebee
anatomy, 182
temperature regulation, 182
butterflyfish, 23
Biiyiikgiizel, K., 110
Byers, J. E., 361
Bygott, D., 8
Byrne, P. G., 160

C; photosynthesis, 90
C, photosynthesis, 91
Cahill, J. E., 157
Calambokidis, J., 250
Callaway, R. M., 392
Calopteryx maculata. See black-winged
damselfly
caltrop, 64
Calvin cycle, 90-1
CAM photosynthesis, 92
Cambefort, Y., 407
camel, 135
minimizing heat gain and water loss, 135
Campagna, C., 221
Campephilus principalis. See ivory-billed
woodpecker
Canada lynx
nonconsumptive effects, 366
population cycles, 366
Canestrari, D., 394
Canfield, D. E., 503
Canis lupus. See Gray wolf
canopy cover, 14
in the Serengeti, 14

Index

Cantin, N. E., 596
carbon cycle, 580-6
in the open ocean, 580
carbon fixation mechanisms
costs and benefits, 92
energy and water, 92
environmental dependence, 92
carbon fixation reactions, 90
Carcinus maenas. See green crab
caribou
and trophic mismatch with food plants, 601
trophic mismatch and calf production, 601
Carnegiea gigantea. See saguaro cactus
carnivores, 100
adaptations, 104
carnivory
in chimpanzees, 304
Carpenter, S. R., 540
Carpinteria food web, 412
carrion crow
conditional mutualism with great spotted
cuckoo, 394
protection by cuckoo nestlings, 394
carrying capacity (K)
and density dependence, 263
and logistic growth model, 263
unused portion, 263
Carson, R., 493
Carson, W. P., 446
Cary, J. R., 366
catch-share programs, 625
categorical variable, 132
caterpillars
anti-predator adaptations, 185
Cedar Creek Natural History Area, 449
Cedrela odorata
exclusion from devil’s gardens, 390
Cembran pine, 117
Centers for Disease Control, 62
Cercidium microphyllum. See Palo Verde tree
Chacoff, N. P., 567
Chan, Y. F., 83
chaparral. See temperate shrubland
Chapin, F. S., 98, 491, 531
Charmantier, A., 211
Charnov, E. L., 156, 202
chemosynthesis, 97
in Lake Whillans, 45
in Spirit Lake, 535
Chen, I., 598
Cheung, W. L., 289
chimpanzee
aggression, 316
as model for humans, 307
behavioral development, 310
birth rates, 318
foraging, 303
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chimpanzee (cont.)
inbreeding avoidance, 311
interbirth interval, 318
kidnapping of researchers, 306
life table, 318
mortality, 315
population viability, 321
rank and female reproductive success, 314
rank and male reproductive success, 313
reason for study, 302
social relationships, 305
tool-making, 304
war between Kasekela and Kahama social
groups, 305
wars, 305
chimpanzees of Gombe, 300-22
Chinese giant yellow croaker
endangerment from overexploitation, 289
Chinese tallow trees
and evolution of competitive ability
hypothesis, 293
and grasshopper herbivory, 294
tannin levels, 293
chlorine
chemical reactions with ozone, 588
chlorophyll, 86, 111
Chondrus crispus. See red algae
Christner, B. C., 45
chronosequences
at Glacier Bay, 524
Chthamalus stellatus
competition for space, 329
Ciszek, D., 168
citizen scientists
and distribution of migratory species, 224
North American Breeding Bird Survey, 353
Clamator glandarius. See great spotted cuckoo
Clarkia pulchella. See evening primrose
classification tree
model of rainbow smelt distribution, 239
Clay, K., 463
Clidemia hirta
logistic growth, 264
climate
effects on net primary production, 482
climate change, 578-603
and alpine tundra, 116
and coral growth, 596
and distribution of North Sea fish, 142
and global hydrological trends, 594
corporate incentives to discredit the science,
603
ecosystem response, 596—602
effect on phenology, 141
effect on species distribution, 141
public perception, 602
scientific integrity, 578

climate models, 591-6
anthropogenic forcings, 593
natural forcings, 593
testing against current conditions, 593
types of, 591
climax community
and succession, 532
Clostridium botulinum, 466
CO, enrichment
and crop yield, 590
benefit to C5 vs C4 plants, 590
CO, flux
and cement, 581
between atmosphere and the land, 585
between atmosphere and the ocean, 583
human impact, 581
in lakes, 492
in the terrestrial environment, 581
land-use changes, 581
CO, levels
atmospheric at Mauna Loa, 581
use of models, 582
CO, sinks
absorption by desert soils, 586
global, 585
the oceans, 580
world’s forests, 585
CO, sources
anthropogenic, 585
terrestrial environment, 581
CO, uptake
by open oceans, 580
photosynthesis, 581
Coale, K.H., 111
cockle manipulation hypothesis
and trematode infection, 372
tests, 372
cockles, 350
as ecosystem engineers, 350
behavioral manipulation by trematodes, 372
coefficient of relatedness (r), 165
in brother—sister matings, 276
in hymenoptera, 168
in naked mole rats, 168
Coenobita. See hermit crabs
coevolution
predatorfprey interactions, 362
Coho salmon, 204
Colias philodice. See alfalfa caterpillar
Collins, S., 186
colonization
by Hawaiian drosophilids, 565
by upright algae and sessile invertebrates,
621
of Spirit Lake, 534
colonization rate
and connectivity, 287

of ants following disturbance, 537
of sitka spruce, 526
colony collapse disorder
effects on honeybees, 380
possible causes, 396
Colosimo, P. F., 60
Colwell, M. A., 163
Cominella glandiformis, 351
commensalism, 378
benefits, 390
Communication Partnership for Science and the
Sea (COMPASS), 625
community, 12
community importance
and keystone species, 411
community interactions
viewed from perspective of the organism’s
evolutionary history, 459
community processes
and spatial scale, 404
community resilience
and microorganism species diversity, 450
community self-regulation hypothesis, 459
community stability
and species diversity, 450
facilitation hypothesis, 451
niche differentiation hypothesis, 451
sampling effects hypothesis, 451
community structure, 402—6
and dominant species, 407
and herbivores in low intertidal zone, 618
and keystone species, 407
and predation in low intertidal zone, 614
comparison of tropical and temperate
intertidal zones, 620
comparative study
good practices, 198
comparative-experimental approach, 623
competition, 32648
and environmental variation, 339
and soil fertilization, 333
between Pseudacteon parasitoids of fire ants,
345
between yellow crazy ants and hermit
crabs, 327
for pollinators, 330
for space between barnacle species, 328
interference, 328, 613
observational challenge, 345
competition coefficient, 338
competitive exclusion
and checkerboard species distribution, 331
of hermit crabs by yellow crazy ants, 327
of poor light competitors, 333
of red algae by mussels, 618
of toothcarp by eastern mosquitofish, 339
removal experiments in butterflies, 331
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complex lifecycle

of Curtuteria australis, 351
conditional facilitation

and brood parasites, 394
condition dependence

survival in omnivorous spadefoot toads, 210

confidence interval, 69
connectivity, 413

colonization rate, 287

northwest Atlantic food web, 415
Connell, J., 328, 345, 446, 462
Connell, J. H., 531
Connochaetes taurinus. See wildebeest
conservation ecology, 27497
constitutive defense, 356

body size in Serengeti herbivores, 356

secondary compounds in plants, 359
thorns, 358
constraint
forage intake, 417
consumption efficiency
and energy transfer, 488
continental drift
formation of continents, 557

Glossopterus disjunction solution, 560

contingency tables
and chi-square test, 132
use for categorical variables, 132
continuous reproduction, 253, 256, 321
Conway, K., 48
Cook, S. E., 48
Cook, D., 177
Cooper, W. E., 148
Cooper, W. S., 524
cooperation
among unrelated individuals, 169
evolution, 164-72
in Belding’s ground squirrels, 165
in cotton-top tamarins, 170
in Florida scrub jays, 166
in honeybees, 167
in naked mole rats, 168
coprophagy, 103
coral, 23
and zooxanthellae, 383
effects of acidification on, 24
reproduction, 48
coral bleaching
and high water temperatures, 383
at Scott Reef, 536
mechanisms, 383
threat to coral reef ecosystems, 383
coral reef, 23, 48
and nutrient levels, 48
high species diversity, 383
Corcovado National Park
gold mining, 468

Coriolis effect, 28
corn
and water stress, 132
correlation
and causation, 292
correlation analysis, 6-8
correlation coefficient (r), 7, 593
corticotropin (ACTH), 367
cortisol, 155, 367
Corvus corone corone. See carrion crow
cost—benefit approaches, 14658
cooperative breeding in Florida scrub jay, 166
game theory, 169
group living in pigeons, 153
group size in ring-tailed lemurs, 154
Hamilton’s model of indirect selection, 165
marginal value theorum applied to foraging,
156
cotton-top tamarins, 170
cougars
predation on bighorn sheep and mule deer,
343
countercurrent heat exchange
in bumblebees, 182
in whales, 127
coupled atmosphere—ocean general circulation
models (AOGCMs), 591
precipitation projections to 2100, 592
temperature projections to 2100, 591
coupled earth system models (CESMs), 591
Courchamp, F., 290
Cox-Foster, D. J., 397
coyotes
population size, 251
Crassulaceae, 92
Crataegus monogyna. See Hawthorn trees
Crater Lake, 44
Creel, S., 421
Crescentia alata. See jicaro tree
Crisafulli, C., 544
critical value, 16
Cryphonectria parasitica. See chestnut blight
fungus
cuckoo doves
and checkerboard distribution, 331
Curtuteria australis, 351
complex lifecycle, 351
Curvularia protuberata
and Curvularia thermal tolerance virus, 386
mutualism with panic grass, 385
Curvularia thermal tolerance virus
symbiosis with Curvularia, 386
cutthroat trout, 81
cyanobacteria
Prochlorococcus, 510
Trichodesmium, 505
Cynodon plectostachyus, 11

Index

Da Silva, P. E. A, 63
Dainat, B., 380
Dale, V. H., 533
Dalsgaard, T., 505
dandelions
competition for pollinators, 330
Danio rerio. See zebrafish
Darwin, C., 64, 71, 164
difficulty with sterile insects, 164
sexual selection, 73
Voyage of the Beagle, 75
Darwin’s finches
evolution of beak morphology, 64—6
Daskalov, G. M., 501
Dasyprocta punctata. See agouti
data
long term in chimpanzees, 313
transformation, 17, 202
David Greybeard
carnivory, 304
chimpanzee tool-making, 304
Goodall’s first chimpanzee up-close
observation, 303
Davidson, J., 259
Davies, N. B., 152
Davis, A. K., 225
Dawkins, R., 104
DDT
banned in United States, 493
biomagnification, 492
De Deyn, G.B., 539
dead zone
Black Sea and economic collapse, 519
Black Sea and overfishing, 501
global, 502
in estuaries, 52
in the Black Sea, 501
death rates
in exponential growth model, 258
in Glanville fritillary butterflies, 259
in song sparrows, 261
Decaestecker, E., 363
decomposers, 101, 511
bacteria and BP oil spill, 626
use of lignin and cellulose, 512
use of nitrogen, 512
decomposition
and autoinoculation of hydrocarbon-
degrading bacteria, 627
in tropics vs. temperate forests, 512
measured in Long-Term Intersite
Decomposition Experiment, 512
Deepwater Horizon
explosion, 608
response, 626
deer mice
effect on forest secondary succession, 539
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defenses, 350-6
deforestation
at Hubbard Brook, 514
on Rapa Nui, 247
del Grosso, S., 483
demographic model, 207
tested in Arabis fecunda, 207
demography, 207
chimpanzee, 318
denitrification, 503
and anaerobic respiration, 504
efficiency in aquatic systems, 513
environmental conditions favoring, 504
production of greenhouse gas, 506
Denman, K. L., 595
density-dependent factors, 260
disease in black cherry, 463
food availability in the song sparrow,
261
density-independent factors, 259
harsh winters and elk abundance, 420
microsite in eastern white cedar, 260
dependent variable, 15
desert, 34
desiccation tolerance
and biome, 130
and dormancy, 131
hypotheses explaining, 130
in seeds, 130
detrital food chain
energy flow, 487
detritivores, 101, 486, 511
devil’s gardens
exclusion of Cedrela odorata, 390
of Duroia hirsuita, 390
DeWalt, S. J., 264
Diamond, J., 247, 331
diatoms
in Lake Yoa, 41
in the Bodélé Depression, 509
Diaz, R. J., 52, 502
Dichanthelium lanuginosum. See Panic
grass
Digitaria, 12
Diploastrea heliopora, 596
directed connectance, 413
and stability, 448
directional selection, 66
effect on genetic variation, 66
rate of evolution, 66
discrete reproduction, 253
disease
colony collapse disorder, 380
in chimpanzees, 316
measles, 370
spread in host population, 370
West Nile virus, 353

disjunction
Glossopteris, 557
marsupials, 557
resolution of marsupial puzzle, 562
Disney, W., 457
dispersal, 223
directed by rodents, 391
of immigrants to Mount St. Helens, 534
of seeds by animals, 386
dispersion
clumped, 241
clumped in CCD bee colonies, 397
in South American sea lion, 220
random, 220
uniform, 220
distribution, 4, 218
and climate change, 141
and disturbance, 232
and environmental temperature, 137
and fire, 232
and solute concentration, 137
and water availability, 138
checkerboard in cuckoo doves, 331
disjunct at Dutch John Mountain, 219
disjunction, 557
influence of abiotic factors, 229
influence of climate, 229
large-scale effects of biotic factors, 234
mammals in North America, 227
of barnacles, 329
of bighorn sheep, 227
of chipmunks in Yosemite National Park,
599
of fish and climate change, 143
of mammals and Wallace’s line, 557
of parasites, 140
of red algae limited by sea urchins, 620
of saguaro cactus and nurse plants, 232
of species and historical events, 548
of trees and nitrogen partitioning, 100
of ungulates in North America, 227
plants and carbon fixation mechanism, 92
small-scale effects of biotic factors, 232
disturbance, 522-45
and species diversity, 445
effect on species distribution, 232
questions about, 523
storm-tossed cobbles in low intertidal zone,
618
DNA analysis
barcoding, 473
base pair substitutions in ice plants, 139
extra-pair copulations in birds, 159
fingerprints and polyandry in spotted
sandpiper, 163
fingerprints and relatedness of naked mole
rats, 168

in accumulation curve estimates, 251
in sticklebacks, 61
microsatellites and Darwin’s finches, 79
microsatellites and genetic diversity of
chipmunk populations, 600
mitochondrial DNA and marsupial
phylogeny, 562
of forest trees in Papua New Guinea, 442
of Hawaiian drosophilid phylogeny, 565
of killer whales, 472
of paternity in chimpanzees, 313
of Rapanuians, 247
of Symbiodinium, 384
polyandry in Australian toadlet, 160
retroposons and marsupial phylogeny, 563
DNA barcoding
of Lepidoptera at Area de Conservacion
Guanacaste, 473
dominant species
and community structure, 407
dormancy, 130
Doroff, A. M., 402
Douglas fir
and seed predation, 539
on Isla Victoria, 381
dragonflies
effect on bee flower visitation rates, 395
Drakare, S., 555
Drezner, T. D., 233
Dromiciops gliroides. See Monito del monte
drupes, 465
Dryas drummondii, 531
Duarte, C. M., 488
Dublin, H. T., 16
Duggins, D. 0., 404
Duncan, D. J., 44
dung beetles
and functional groups, 406
life history variation, 406
Dunn, R. R., 538
dunnock
mating system, 163
territoriality, 152
Duroia hirsuita
mutualism with Myrmelachista schumanni,
390
Dutch John Mountain, 219
Dybas, C. L., 48
Dyer, L. A., 442

earthworms
species richness, 554
Easter Island. See Rapa Nui
eastern mosquitofish
invasive species, 339
eastern skunk cabbage
and endothermy, 125
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eastern white cedar

and recruitment, 260

distribution, 229
Eberhardt, L. L., 420
ecological niche. See niche
ecological stoichiometry, 107

and homeostasis, 108

C/N/P ratio, 107

growth rate hypothesis, 108
ecological threshold

alternative stable states, 543
ecological traps

and indigo buntings, 572

characteristics of, 572
ecosystem, 12

production, 4806

structure and energy flow, 486-91
ecosystem diversity, 275
ecosystem engineer

cockles, 350
ecosystem services

and the Millennium Ecosystem Assessment,

479

cultural, 479

degradation, 495

provisioning, 479

regulating, 479

supporting, 479
ecosystem size hypothesis, 493
ecosystems

and regime shifts, 540

food chain length, 491-5
ecotones, 571
ectomycorrhizae, 381

species richness and island size, 554
ectomycorrhizal associations

and pines on Isla Victoria, 381

Ectopistes migratorius. See Passenger pigeon

ectotherm, 121
benefits and costs, 121
edge effect
and fragmentation, 288
and species composition, 571

Biological Dynamics of Forest Fragments

Project, 570
tree mortality, 571
Edwards, J. S., 534
efflux
in black-box models, 505
Ehrlich, P. R., 283
El Nifio Southern Oscillation (ENSO)
effects on Daphne Major, 64, 67
effects on Serengeti communities, 18

ocean temperatures and coral bleaching, 383
Elanus caeruleus. See black-shouldered kite

elephant, 14
body temperature, 123

feeding, 156
soil nutrient levels, 417
Eliassen, S., 160
elk
effects on woody plants at Yellowstone, 419
Ellis, E. C., 52
Ellison, A. M., 7, 50
Elops hawaiensis. See ladyfish
Elser, J. J., 108-9, 485, 498
Elton, C., 366
Emergency Response Management Application
and BP oil spill, 610
emerging infectious disease
West Nile virus, 353
emigration
rates in Glanville frittilary butterflies, 259
endangered species
North Atlantic right whale, 195
recovery rate, 195
Endangered Species Act
and Aleutian sea otters, 406
and chimpanzees, 307
and polar bears, 598
guidelines, 195
protection of gray wolf, 254
endemic species
Haplochromis in Lake Victoria, 291
endemism
in biodiversity hotspots, 444
endophyte
Curvularia protuberata, 385
endotherm, 121, 403
enemy release hypothesis, 292
and distribution of pathogens, 293
energy pyramid
at Silver Springs ecosystem, 487
energy transfer
assimilation efficiency, 489
consumption efficiency, 488
ecosystem comparisons, 489
pelagic lake ecosystems, 489
production efficiency, 489
temperate forest ecosystems, 489
English Groundfish Survey Programme, 143
Enhydra lutris. See Sea otters
Enterolobium cyclocarpum. See Guanacaste tree
environmental conditions
and alternative stable states, 541
favoring denitrification, 504
favoring facilitation, 392
environmental gradients
in Great Smoky Mountains National Park,
434
environmental stability hypothesis, 494
enzyme
acetylcholinesterase (AChE), 120
efficiency, 119
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lactate dehydrogenase, 120
nitrogenase, 502
rubisco, 91
epiphytes, 23
CAM plants, 93
Equus burchelli. See Zebra
Ernest, S. K. M., 202
Erwin, T. L., 32
essential nutrient, 97
Estes, J. A., 403, 4056, 424
estimate bias hypothesis, 432
estuaries, 51
Eubalaena glacialis. See North Atlantic right
whales
Euglena
research by Heinrich, 177
Eurasian otter
competition with American mink, 339
European beech trees
and tree holes, 554
European blackcap, 75
European larch, 117, 143
eusociality
characteristics, 167
evolution of, 146—67
in Hymenoptera, 167
in naked mole rats, 168
eutrophic lake, 45
role of nutrients, 45
eutrophication
and extinctions in Lake Victoria, 292
Black Sea, 501
evening primrose, 277
evenness, 432
of marine fish, 433
evolution, 5883
gene flow, 61
genetic drift, 62
mutation, 62
natural selection, 62-77
of antibiotic resistant bacteria, 63
of beak morphology in Darwin'’s finches,
64—6
of cooperation, 16472
of cooperation in humans, 172
of eusociality, 167-9
of facilitative interactions, 391
of induced defenses in mussels, 361
of omnivory, 104
of rot, 465
of semelparity, 206
predator—prey coevolution, 350
speciation, 73—7
evolution of increased competitive ability
hypothesis, 292
evolutionarily stable states
in Serengeti ecosystems, 16
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evolutionary puzzle
inefficient seed dispersal, 465
ravens and yelling, 191
evolutionary relationships, 77-81
in Geospiza, 79
phylogeny, 79
use of microsatellite variation, 79
evolutionary tradeoff
beak depth in Darwin'’s finches, 67
energy consumption and body size,
198
in number of lifetime reproductive events,
203
number and size of offspring, 201
present and future reproduction, 206
rifampicin resistance in Mycobacterium
tuberculosis, 68
Ewbanks, M. D., 105
Experimental Lake, 45, 2267
experiments, 11
and replication, 87
controlled field, 328
exploitative interactions, 35074
nonconsumptive effects, 366
exploiters
grazers, 352
parasites, 352
parasitoids, 352
predators, 352
exponential growth model
and Paramecium, 257
assumptions, 257
birth rates, 258
death rates, 258
formula and derivation, 257
in humans with migration, 268
intrinsic growth rate (r,), 258
per capita birth rates, 258
per capita death rates, 258
per capita growth rate (r), 258
extent
and spatial scale, 567
extinction
from habitat fragmentation, 288
from overexploitation, 288
habitat degredation, 288
in Glanville fritillary butterfly, 284
large mammals and big-game hunters,
464
extinction rate
and Allee effect, 286
and fragment size, 570
and patch density, 285
and patch size, 284
in island biogeography model, 550
extra-pair copulations, 159, 163
extrapolation, 26, 34, 505, 583, 591

facilitation, 378-99

and relative neighbor effect, 393

conditional, 394

indirect, 394

of plants by seed dispersers, 386
facilitation hypothesis

and community stability, 451
facilitation model

at Glacier Bay, 531

at Mount St. Helens, 533

of succession, 531
Fagus sylvatica. See European beech trees
Falkowski, P. G., 88, 113
Fastie, C. J., 525
fecundity

in chimpanzees, 318

in red colobus monkeys, 279

in semelparous vs. iteroparous plants, 206

fecundity advantage of semelparity, 206—7
Fee, E. J., 45

Feild, T. S., 452

Ferrel cell, 41

fire

at Area de Conservacion Guanacaste, 471

effects on distribution, 232
in temperate shrublands, 36
in the Serengeti, 12
tree-fire burn severity classes, 529
firefly
flash interpulse interval, 151
flashes, 148
Photinus greeni, 148
Firmicutes, 29
fish
and dragonfly abundance, 395
global richness and evenness, 433
omnivory and latitude, 104
pollination rate of St. John's wort, 395
fission—fusion social system, 313
fitness, 71
direct, 164
in the redback spider, 72
inclusive, 165
indirect, 165
Fitzpatrick, J. W., 166
Fitzwater, S. E., 87
Florida scrub jay
cooperative breeding, 166
flux, 43
folivorous insects

comparison of temperate vs. tropical forest

communities, 441
food availability hypothesis, 5
food chain
energy loss, 487
food chain length, 491
biomagnification, 492

ecosystem size hypothesis, 493
environmental stability hypothesis, 493
estimating with stable isotope analysis,
493
in pelagic lake ecosystems, 489
in rivers, 493
influence on CO, export, 491
influence on primary production, 491
on islands, 493
resource availability or energy supply
hypothesis, 493
food web, 48
at Area de Conservacion Guanacaste, 470
Carpinteria, 412
Mukkaw Bay, 407
subtidal Aleutian Island, 403
food webs
and interaction strength, 413
and parasites, 411
connectivity, 413
directed connectance, 413
linkage density, 413
foraging
by chimpanzees, 303, 314
by sea stars, 613
grazer adaptations, 103
omnivory, 104
predatory strategies of carnivores, 104
symbioses, 103
Ford. A. T., 358
foundation species. See dominant species
Fourrier, M., 278
Fowler, D., 503
Fox, W., 448
fragmentation
and edge effect, 288
and extinction rates, 283, 288
and frugivory by birds, 568
and hawthorn tree fitness, 567
and population size, 283
and species richness, 569
Biological Dynamics of Forest Fragments
Project, 569
disruption of Oxyanthus/hawkmoth
mutualism, 288
of alpine chipmunk population, 600
population size and genetic diversity, 599
Frankia, 502, 533
Franklin, J. F., 533
Frederickson, M. E., 389
free-air CO, enrichment (FACE)
effects on plants, 589
Freedman, B., 600
Freeman, A. S., 361
Froeschke, G., 140
Fucus
competitive exclusion by red algae, 619
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functional groups, 427
and recovery of tropical ants, 537
of consumers and community structure, 621
functional response
and Lotka—Volterra predation model, 370
in predator—prey systems, 369
types of, 369
fundamental niche, 237
Furedi, M. A., 352
fynbos. See temperate shrubland

Gagneux, S., 68-9
Galapagos Islands
Darwin’s voyage, 64
plant species richness and island area, 550
Gallagher, T., 274
Gallai, N., 379
Galloway, J. N., 503, 505
Gambusia holbrooki. See eastern mosquitofish
game theory
prisoner’s dilemma, 169
gametes
sexual differences, 158
gamma diversity
along Bullhead Trail, 435
and species richness, 435
Ganges River
ecosystem services, 479
estuary, 51
Garcia, D., 567
Garrity, C. M., 233
Gasterosteus aculeatus. See threespine
stickleback
Gause, C. F., 264
Gazella thomsoni. See Thomson's gazelle
gene flow, 61
general circulation models, 591
genes
CO1, 473
Eda in sticklebacks, 61
modifier, 61
rpoB in Mycobacterium tuberculosis, 63
genetic diversity, 275
effects of range contraction, 599
genetic drift, 62
loss of genetic variation in small
populations, 276
genetically effective population size, 276
and population viability in evening
primrose, 277
Geocoris pallens, 360
geographic ecology, 548
geographic Information systems 228
and map of human footprint, 228
geometric growth model, 254
and value of A, 256
formula and derivation, 256

geometric growth rate
and gray wolf, 254
of American ginseng, 352
Geospiza fortis, 64, 79
Geospiza fuliginosa, 80
Geospiza magnirostris, 80
Geospiza scandens, 79
Gilbert, B., 341
Gilbert-Norton, L., 574
Gilmour, J. P., 536
giraffe, 14
Glacier Bay
primary succession, 524
Glanville fritillary butterfly
and metapopulation, 259
extinction and colonization rates, 284
glass sponges, 48
Gleick, P. H., 578
Global Mammal Parasite Database, 412
global warming
and elevational changes, 598
and latitude shifts, 598
effects on tundra ecosystems, 600
slowdown since 1998, 593
global warming potential
of greenhouse gases, 587
Glomus intradices
and phosphate loss, 516
Glossopteris
and continental drift, 560
disjunction, 557
Glycine max
mutualism with Bradyrhizobium japonicum,
391
Gmelina arborea, 472
golden dungfly
copulation duration, 157
Gombe Stream National Park, 300
Gombe Stream Research Center
population viability analysis of red colobus
monkey, 278
gomphotheres
dispersers of Scheelea rostrata, 465
Gonzalez, A., 282
Gonzélez-Bergonzoni, 1., 104
Goodall, J., 278, 302—10
goshawk, 154
Gotelli, N. J., 7, 258
Goudswaard, K., 291
grain
and spatial scale, 567
Grant, B. R., 64
Grant, P. R., 64
grasslands
effect of soil invertebrates on plant
succession, 539
nutrient leaching, 516
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Graves, J. E., 120
gray wolf
effects on elk abundance, 419
life history traits, 253
population growth, 254
reintroduction into western United States, 254
top-down effect on willows, 421
top-down effects at Yellowstone, 419
Gray, S. T., 219
grazers
and hypsodont teeth, 103
and stomach size, 103
Great Barrier Reef
coral bleaching, 384
resilience after coral bleaching, 540
spawning, 48
Great Drought, 220
great ocean conveyer. See Meridional
overturning circulation
great spotted cuckoo
conditional facilitation with the carrion
crow, 394
great tit
and phenotypic plasticity, 211
egg laying date, 211
green crab, 361
green darner dragonflies
and migration, 223
greenhouse gases
absorption of Earth’s longwave radiation, 586
and Paleocene—Eocene Thermal Maximum,
594
global warming potential, 587
radiative forcing, 587
Griffith, S. C., 159
Grime, J. P., 198
Grinnell, J., 599
Groom, M. J., 277
grooming
chimpanzee, 306
Grosberg, R. K., 443
gross primary production (GPP), 480
growth rates
effect of population size, 265
of Clidemia hirta, 264
of human population, 265
of polar bear populations, 597
southern right whale, 214
Grzimek, B., 3
Grzimek, M., 3
Guanacaste tree
survival in horse’s gut, 465
guapinol tree, 467
and agoutis, 467
guild, 406
gypsy moth caterpillar, 110
gyres, 29
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Haber—Bosch process
global abundance of reactive nitrogen,
503
habitat degradation
and extinction, 288
biomes, 288
Lake Tanganyika shoreline, 300
habitat expansion
of mussels in response to Pisaster removal,
409
habitat fragmentation. See fragmentation
habitat heterogeneity
and species composition, 434
habitat split
amphibian decline, 573
and species richness, 573
Haddad, N. M., 572
Hadley cell, 34
Haematopus finschi. See South Island
oystercatcher
Haematopus ostralegus. See oystercatcher
Hairston, N. G. Jr., 489
Hairston, N. G. Sr., 489
Haliclona implexiformis, 50
Hall, A. R., 227
Halliwell, D. B., 237
Hallwachs, W., 46774
halocarbons
greenhouse gases, 587
interactions with ozone, 588
Halofsky, J., 422
halophiles, 138
Hamilton, W. D., 164, 167, 170
Hamilton’s model of indirect selection,
165
and alarm calls in ground squirrels,
165
Hanby, J., 8
Hanski, 1., 259, 283—4, 287, 407
Haplochromis
extinction in Lake Victoria, 291
recovery in Lake Victoria, 292
haplodiploidy
and coefficient of relatedness, 167
Hardin, G., 146
Harpole, W. S., 445
Harrington, L. A., 339
Hatfield, T., 83
Hatton, H., 328
Hautier, Y., 333
hawthorn trees
fitness and scale of spatial heterogeneity,
567
fragmentation, 567
Hazen, T. C., 626
heat balance
model, 122

Heath, J. E., 179
Hebert, P. D. N., 473
Heinrich, B., 104, 176-91
helminths, 140
Hemigrapsus sanguineus. See Asian shore crab
Henry, G. H. R., 600
herbivores, 100
herbivory
by grasshoppers on Chinese tallow trees,
294
on Saguaro cactus, 236
hermit crabs
on Tokelau, 326
Hess, J., 168
Heterocephalus glaber. See Naked mole rats
heteropterans
evolution of omnivory, 105
heterotrophs, 100, 486
heterozygosity
in naked mole rats, 168
hibernation, 123
bats, 123
rodents, 123
Hilborn, R., 11
Hinz, H. J., 295
HIV/AIDS
mortality in human population, 266
hoary cress
and resource hypothesis, 295
and soil nitrogen, 295
Hobson, K. A., 77, 242
Holland Jones, J., 318
Holland, R. A., 223
Holling, C. S., 369
Holmes, J. A., 38
Holt, B. G., 557
home range, 153
homozygosity
from inbreeding, 276
honeybees
and eusociality, 167
and mutualisms, 378
pollinators of hawthorn trees, 567
Hoppe, P. P., 104
hormone
abscisic acid (ABA), 132
corticotropin (ACTH), 367
cortisol, 155, 367
jasmonic acid, 359
PGE,, 110
progesterone, 421
testosterone, 367
thyroxin, 210
host specificity
American folivores in tropical and
temperate forests, 443
of folivorous insects in forests, 454

Papua New Guinea folivores in tropical vs.
temperate forests, 442
Howard, E., 225
Hubbard Brook
deforestation experiment, 514
nutrient cycling, 514
recovery, 515
Hudson, J. M. G., 600
Hudson’s Bay Company, 366
Hughes, T. P., 540
human footprint
and changes to mammalian distribution,
228
human impact
on chimpanzee populations, 308
human population, 265-9
growth rate, 265
mortality from HIV/AIDS, 266
human population growth
assumptions of projections, 268
projections based on birth, death, and
migration rates, 267
variants, 268
humpback whale
population size and mark-recapture
method, 250
Hunt, T. L., 269
hunting
chimpanzee, 304
strategies, 104
Hutchinson, G. E., 235
hydraulic conductance
and leaf vein density, 451
as measure of photosynthetic capacity, 451
hydrologic cycle, 43
hygrochastic capsules, 140
Hymenoptera
haplodiploidy, 167
Hypericum fasciculatum. See St. John’s wort
hyperosmotic regulators, 138
hypolithic cyanobacteria, 34
hypoosmotic regulators, 138
hypothesis, 5
null hypothesis, 15, 132
research hypothesis, 15, 132
hysteresis
and alternative stable states, 543
of a meadow ecosystem, 543

iguanid lizard
Liolaemus multiformis, 122
immigration
abundance of small arthropods, 282
of arthropods to Mount St. Helens, 534
species richness of small arthropods, 282
immigration corridors
and immigration rates, 574
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and population size, 282
into nature preserves, 574
immigration rates
and immigration corridors, 575
in island biogeography model, 550
immobilization, 511
measured in Long-Term Intersite
Decomposition Experiment, 512
Inagaki, F., 432
inbreeding
and naked mole rats, 168
avoidance in chimpanzees, 311
inbreeding depression
in small populations, 276
increment cores
at US national parks, 423
of trees at Glacier Bay, 525
independent variable, 15
indigo buntings
habitat preference, 572
reproductive success, 572
indirect competition
between Pseudacteon parasitoids of fire ants,
345
indirect effects
commonness in ecology, 627
of CO, uptake by plants, 590
of fish on flowering plants, 394
of halocarbons on surface temperature,
588
indirect facilitation
of flowering plants by fish, 394
indirect interactions, 343
facilitation of red algae by predators on
mussels, 618
indirect reciprocity, 172
indirect selection
alarm calls in Belding’s ground squirrels,
165
cooperative breeding in Florida scrub jays,
166
induced defense, 109, 356
synthesis and release of toxins by plants,
359
within species variation, 361
infanticide
in chimpanzees, 316
infectious disease
basic reproductive rate, 370
effect of vaccination program, 371
measles, 370
West Nile virus, 353
infectious diseases
model of spread in host population,
370
influx
in black-box models, 505

inhibition model
at Glacier Bay, 532
of succession, 531
interaction strength
and stability, 448
grazers and macroalgae at Tatoosh Island, 414
of food webs, 427
interactions
stong vs. weak, 413
interactions web
Mukkaw Bay, 408
interbirth interval
in chimpanzees, 318
in North Atlantic right whales, 215
in southern right whale, 215
interference competition, 328, 339
Intergovernmental Panel on Climate Change
(rpcC), 578
projections of climate change, 591
representative concentration pathways, 591
use of language in report, 579
intermediate disturbance hypothesis
and coral diversity, 447
and species diversity, 446
wave action on ocean boulders, 447
International Council for the Exploration of the
Sea, 143
International Fur Seal Treaty, 403
intertidal zone
and competition between barnacles, 329
low, 614
Intertropical Convergence Zone (ITCZ), 27, 34
intrinsic growth rate
estimated in paramecia, 258
in exponential growth model, 258
invasive species. See also non-native species
American mink, 339
enemy release hypothesis, 292
evolution of increased competitive ability
hypothesis, 293
kudzu, 292
Mnemiopsis leidyi in the Black Sea, 501
red fox, 235
red imported fire ants, 345
resource hypothesis, 295
Taraxacum officinale, 330
tree of heaven, 292
yellow crazy ants, 326
inventory
of Lepidoptera and their parasitoids, 470
iron hypothesis, 87, 111
Isla Victoria
effects of mycorrhizae deficiency, 381
island biogeography
and fragmentation, 570
and immigration corridors, 574
management implications, 574
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island biogeography model
equilibrium of extinction and immigration
rates, 550
testing, 551
testing distance effects, 552
testing size effects, 553
iteroparous, 203
ivory-billed woodpecker
as iconic species, 274
causes of decline, 276
controversy over evidence, 296
former density, 276
video analysis, 296

Jackson, J. A., 296
Jane Goodall Institute, 308
Janzen, D. H., 388, 45674
Janzen—Connell hypothesis, 461-4
and soil pathogens, 463
and species richness, 462
predictions, 462
jasmonic acid
reduction of gasshopper herbivory, 359
wound hormone, 359
Jeffrey pine
directed dispersal of seeds by rodents, 387
jicaro tree
dispersal by horses, 465
Johnson, H. E., 343
Johnson, Martin and Osa, 4
Johnson, P., 48
Johnson, S. D., 380
Johnson, S. J., 288
Jonasson, K. A., 124
Jones, A. M., 384
Jordan, D. B., 91
Jorgensen, C., 160
Journey North, 225
Jubaea disperta. See Jubaea palm
Jubaea palm
on Rapa Nui, 248
Judas, M., 554

Kacelnik, A., 157

Kahama social group, 305

Kalande social group, 300, 305, 315-16

Kalka, M. B., 355

Kamil, A. C., 190

Kandori, 1., 330, 349

kangaroo rat
adaptation for concentrating urine, 136
increasing insects in diet, 137
minimizing heat gain and water loss, 136

Karban, R., 204

Kasekela social group, 300, 305, 315

Kaufman, M. J., 422

Kay, R., 103
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Keeling, C. D., 581

Keith, L. B., 366

Keller, L. F., 66

kelp
and trophic cascade, 404
distribution in relation to light, 230
distribution in relation to UV radiation, 231
forest, 49

Kelson, K. R., 227

Kennedy, D., 172

Kenward, R. E., 154

Keogh, J. S., 160

Kerby, J., 601

Kessler, A., 360

keystone species
absence in tropical intertidal zone, 621
and community importance, 411
and community structure, 407
context dependency in Pisaster, 409
Piasaster ochraceus, 407

Keystone Workshop, 411

Kideys, A. E., 502

Kiers, E. T., 391

killer whales
predation on sea otters, 406, 424
reclassification, 472

Kingsland, S. E., 363
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Lake Baikal, 44
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habitat degradation, 300
Lake Tanganyika Catchment Reforestation and
Education Project (TACARE), 308
Lake Victoria, 290
eutrophication, 292
Lake Whillans, 45
Lake Yoa, 40, 45
and diatoms, 41
changes to plant communities, 40
lakes, 44
energy transfer, 489
eutrophic, 45
in Antarctica, 45
nutrient enrichment and CO, flux, 492
nutrient enrichment and primary
production, 492
oligotrophic, 45
Laliberte, A. S., 227, 255
Laminaria digitata, 231
landscape, 12
landscape ecology, 566—74
landscapes
variation in spatial configuration, 566
Large Marine Ecosystems, 623
Larix decidua. See European larch
Larson, D. W., 260
Lates niloticus. See Nile perch
Latrodectus hasselti. See redback spider
Laundré, J. W., 420
Laurance, W. E., 570-1
Le Boeuf, B. J., 221
Le Corre, M., 390
Le Quéré, C., 581
leaching
in grasslands, 516
Leakey, L. S. B., 302
LeBauer, D. S., 484
LeBrun, E. G., 345
Leguminosae
life history evolution, 459
Lemur catta. See ring-tailed lemurs
Lepidium draba. See hoary cress
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at Area de Conservacion Guanacaste, 470
Leptasterias hexactis
competition with Pisaster ochraceus, 611
Lesica, P., 207
Leung, T. L. F., 351
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diversity in treefall gaps, 446
Liebhold, A., 217
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life history classification
Grime’s three-group scheme for plants, 198

K-selected species, 197
r- and K-selection, 197
r-selected species, 200

life history evolution, 194-217

in legumes, 459
life history hypothesis

anti-predator strategy of plants, 459

life history strategies
in sea stars, 611
life history traits

and plant reproductive success, 459

and resource allocation, 196

and succession, 530
chimpanzee, 318

continuous reproduction, 253

discrete reproduction, 253

in North Atlantic right whales, 194
in southern right whales, 215

iteroparous, 203

number of reproductive efforts, 203

of passenger pigeons, 289

offspring number and size, 201

reproduction in gray wolves, 253

reproduction in paramecia, 256

semelparous, 203
life history variation

in dung beetles, 406
life tables

assumptions, 279

assumptions for red colobus monkeys, 281

calculating net reproductive rate, 279

chimpanzees, 318
red colobus monkeys, 278
light

distribution of marine algae, 230

Likens, G. E., 514
limiting resource, 87

Lin, L.-H., 29

linden, 32

linear programming model

of foraging in the savanna, 417

Link, J., 414
linkage density

of northwest Atlantic food web, 415

Liolaemus multiformis. See iguanid lizard

Lipo, C. P., 269
litter bags

measuring decomposition rates, 512

little brown bat, 124

Littorina littorea. See periwinkle

Loberg Lake, 70
lodgepole chipmunks

absence of elevational range shift, 599

large population and maintenance of genetic

diversity, 600
lodgepole pine
and serotiny, 530
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at Yellowstone National Park, 523
on Isla Victoria, 381

logistic growth
Clidemia hirta, 264
in paramecia, 264

logistic growth model, 263

Lomas, M. W., 509

Long Term Ecological Research
Hubbard Brook, 514
provisions, 633

Long, S. P., 589

Long-Term Intersite Decomposition

Experiment

decomposition and immobilization, 512

Lonsdale, P., 48
Lotka, A. J., 335, 363

Lotka—Volterra competition model, 333-8

assumptions, 338
derivation, 334
predictions, 335

Lotka—Volterra predation model, 350-65

derivation, 364
extensions, 368
predictions, 364
Lovejoy, T. E., 569
low intertidal zone
abundance of species, 614
distribution of species, 614
Lowe, C. H., 229, 236
Lubchenco, J., 608-28
Ludwig, F., 417
Luehea seemanni. See linden
Lundberg, A., 152
Lupinus latifolius. See broadleaf lupine
Lutra lutra. See Eurasian otter
Luttge, U., 93
Lyons, T. W., 95

MacArthur, R. H., 197, 549
MacLulich, D. A., 366
macroparasites, 353
Macropygia mackinlayi, 332
Macropygia nigrirostris, 332
Magicicada. See periodical cicadas
Mahowald, N., 509
Main, T., 108
mammal community
extinctions in Central America, 464
Mandarte Island, 261
Manduca sexta. See sphinx moths
mangrove forest, 50
maquis. See temperate shrubland
Mara ecosystem, 17, 357
‘March of the Penguins’, 159
marginal value theorem, 156
and yarrow root behavior, 157
copulation duration, 157

patch residence time, 156
test with starlings, 157
Marine Biological Laboratory
Lubchenco’s inspiration, 611
mark—recapture
in monarch butterflies, 225
mark-recapture method
assumptions, 251
formula, 250
Marquez, L. M., 386
marsupial
phylogeny, 562
marsupial mouse, 203
Martin, J. H., 87, 111
Martin, P. S., 464
Masai Mara National Reserve, 14
Mastomys natalensis. See natal multimammate
rat
Matama, H., 307
mating system
effects of territory size, 163
mating systems, 158—64
monogamy, 159
polyandry, 163
polygynandry, 160
polygyny, 162
types of, 159
matorral. See temperate shrubland
matric potential, 129
matrix
and landscapes, 566
buffer against extinctions, 570
Matson, P. A., 482
Matson, S. E., 626
Matthes, U., 260
Mauna Loa
atmospheric CO, levels, 581
May, R. M., 370, 448
Maynard, J. A., 384
Mayr, E., 73
McClanahan, T. T., 384
McCulloch, G., 9
McGraw, J. B., 352
McGrew, W. C., 304
McLoughlin, S., 560
McNatty, A., 346
McNaughton, S. J., 12
McNickle, G. G., 157
measles
population cycles, 370
spread in humans, 370
medaka, 61
Mediterranean Sea ecosystem
inverted biomass pyramid, 488
Mediterranean toothcarp, 339
medium ground finch, 64, 79
Mee, L. D., 519
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megafaunal dispersal syndrome, 465
Megaptera novaeangliae. See humpback whale
Melanoplus femurrubrum, 543
Melitaea cinxia. See Glanville fritillary butterfly
Melospiza melodia. See song sparrow
Menge, B., 611
Menge, B. A., 409, 611, 614, 623
Mercado-Silva, N., 238
meridional overturning circulation
and CO, flux, 583
mesquite tree, 233
meta-analyses
and box plots, 98
and effect size, 98
meta-analysis
biodiversity hotspots and pollen limitation,
381
immigration corridor function, 574
indirect effects of increased CO,, 591
nitrogen and phosphorus concentrations in
leaves, 98
nutrient limitation of NPP, 485
of FACE experiments on plants, 589
patterns of species—area relationships, 555
recovery of species richness following
disturbance, 538
metabolic rate
in sphinx moths, 179
mammals, 198
metapopulation
of Glanville fritillary butterfly, 259, 283
of red colobus monkeys, 282
stability, 284
methane
greenhouse gas, 587
human-generated emissions, 587
Michaelidis, C. I., 151
Michaelis constant, 119
Michener, C., 458
microorganisms
adaptations to induce rot, 465
microparasites, 353
model of spread within populations, 370
microsatellite, 79, 160
middens, 218
on Rapa Nui, 247
Mieth, A., 247, 270
migration, 223
in Glanville fritillary butterfly, 259
in green darner dragonflies, 223
of insects, 223
Millennium Ecosystem Assessment, 288, 495
drivers of ecosystem change, 479
objective, 479
recommendations, 496
Mills, L. S., 249
mineralization, 511
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Mitchell, C. E., 293
Mitumba social group, 300, 315
Mnemiopsis leidyi
invasive species in the Black Sea, 501
Moai, 246
model organism
Arabidopsis thaliana, 96
chimpanzees, 307
Glanville fritillary butterfly, 283
golden dungfly, 157
Paramecium, 256
zebrafish, 632
models, 10-11
and complexity, 333
and predictors, 239
black-box or input-output, 505
classification tree, 239
complexity vs. realism, 368
coupled atmosphere—ocean general
circulation, 591
coupled earth system, 591
equilibrium model of island biogeography,
550
exponential growth, 257
facilitation model of succession, 531
future nitrogen fixation, 508
general circulation, 591
geometric growth, 254
group size in ring-tailed lemurs, 155
heat balance, 121
indirect selection, 165
infectious disease in host populations, 370
inhibition model of succession, 531
linear programming of grass in diet, 417
logistic growth, 263
Lotka—Volterra competition, 3338
Lotka—Volterra predation, 363-5
marginal value theorum, 156
NCEAS of precipitation on NPP, 483
population size estimate, 249
population viability analysis, 277
populations declines from West Nile virus,
353
prisoner’s dilemma, 169
rainbow smelt invasion, 239
sensitivity, 239
species stability, 448
species—area relationship, 549
specificity, 239
territoriality, 152
testing early climate models, 593
tolerance model of succession, 531
validation, 240
water balance, 128
modifier genes, 61
modular organisms, 248
Moegistorhynchus longirostris, 381

Moisander, P. H., 506
molecular clock hypothesis, 565
Molina, M. J., 588
Molothrus ater. See brown-headed cowbird
monarch butterflies
and spring migration, 225
fall migration, 224
Monarch Watch, 224
Mondal, M. S., 51
monito del monte
phylogeny, 562
reconciling distribution and phylogeny, 562
monocultures
negative effects on ecosystems, 397
of plants and species stability, 449
monogamy
in birds, 159
monsoon, 28
Montoya, J. P., 505
moor frog
and growth rates, 212
transgenerational phenotypic plasticity, 212
morel mushroom, 252
Morford, S. L., 506
Morin, P. A., 472
Morris, W., 318
mortality
in chimpanzees, 315
in eastern white cedar, 260
in honeybees, 380
in the alfalfa caterpillar, 261
marine organisms from BP oil spill, 627
of trees from edge effect, 571
mosquito larvae
competition in bromeliad pools, 341
Moss, R. H., 591
Mount St. Helens
and primary succession, 526
arthropod recovery, 534
biological legacies, 533
disturbance zones, 526
eruption, 522
mountain pine, 117
Mouristen, K. N., 372
Mugil cephalus. See mullet
Mukkaw Bay
food web, 407
Mulder, C., 109
mule deer
apparent competition with bighorn sheep,
343
Mulholland, P. J., 513
mullet, 120
Mumme, R., 167
Murray, C. M., 314
mussels
abundance and Pisaster removal, 409

constitutive defenses, 361
increased shell thickness as induced
defense, 361

survival and Pisaster removal, 410

wave action and abundance, 614
mutation, 62

ABA-deficiency, 132

compensatory, 68
mutualism, 23, 378

ants and acacia trees, 388

ants and Duroia hirsuita, 389

consequences of disruption, 378

coral and zooxanthellae, 383

disruption by habitat fragmentation, 288

disruption by monocultures, 397

evolutionary stability, 391

food benefit, 385

habitat benefit, 385

honeybees and flowering plants, 379

legumes and Rhizobium, 391

multiple benefits to both species, 388

plant roots and mycorrhizae, 381

plants and pollinators, 380
Mycobacterium tuberculosis, 62, 66

and natural selection, 63
mycorrhizae

deficiency on Isla Victoria, 381
mycorrhizal associations, 381
Myotis lucifugus. See little brown bat
Myrmelachista schumanni

mutualism with Duroia hirsuita, 390
Mytilus edulis. See mussels

naked mole rats
and eusociality, 167
coefficient of relatedness (r), 168
inbreeding, 168
Nams, M. L., 600
natal multimammate rat, 16
National Center for Ecological Analysis and
Synthesis
model of NPP, 483
National Oceanic and Atmospheric
Administration (NOAA), 608
catch-share programs, 625
Lubchenco as director, 625
natural forcings
and climate model projections, 593
natural selection, 62—77
against hybridization, 83
alarm calls in Belding’s ground squirrels,
165
and animal behavior, 146
and community interactions, 459
and heritability of a trait, 63, 66
and human behavior, 147
and specialized pollination systems, 380
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directional selection, 66
evolution of antibiotic resistant bacteria, 63
evolution of beak morphology in Darwin’s
finches, 64
evolution of dermal plates in sticklebacks,
69-71
evolution of induced defenses in mussels,
361
fluctuating environment, 67
inclusive fitness, 164
induction of rot by microorganisms, 465
operating on individuals, 186
sexual selection, 73
Nature Conservancy, 623
nectar robbers, 392
negative feedback
increased CO, and photosynthesis, 590
warming and cloud formation, 589
neonicotinoid pesticides
effects on bees, 397
Neotoma. See packrats
Neovison vison. See American mink
net primary production (NPP)
and precipitation on Maui, 482
global distribution, 480
global marine, 481
limited by nitrogen, 483
measured by biome, 480
nutrient limitation in aquatic systems, 485
regional and climate, 482
relation to gross primary production, 480
net reproductive rate
of infectious disease, 370
projecting future population growth, 279
neurotransmitter
acetylcholine, 120
Newman, D., 277
Ngorongoro Crater, 3
Niagara escarpment
distribution of deciduous trees, 230
distribution of eastern white cedar, 229
niche, 21838
and species distribution, 235
fundamental, 237
Hutchinson’s definition, 235
n-dimensional hypervolume, 235
of Saguaro cactus, 235
realized, 237
niche differentiation hypothesis
and community stability, 451
niche dimension hypothesis
species richness, 444
niche partitioning
between Pseudacteon parasitoids, 346
mosquito larvae in bromeliad pools, 341
niche shift
in American minks, 340

of Tokelau crab diet, 346
response to competition, 339
Nicholson, M., 366
Nicotiana attenuata. See tobacco
Nieminen, M., 284, 298
Nile perch
and extinction of Haplochromis, 292
introduction to Lake Victoria, 290
Nilsson, M. A., 562
nitrate uptake velocity
measured with tracer nitrate, 513
nitrates
at Hubbard Brook, 514
indirect effects, 506
nitrification
and nitrogen cycle, 503
nitrifying bacteria
oxidation of nitrite, 503
nitrogen
fixation, 97
limitation of NPP, 484—5
use by decomposers, 512
nitrogen cycle
and microorganisms, 5025
use of nitrofen fertilizer, 506
weathering of bedrock, 506
nitrogen fixation, 502
and primary succession, 533
by Rhizobium, 391
human impact, 502
model based on human behavior, 508
molecular reaction, 502
nitrogen mineralization
and yellow rattle, 354
nitrogenase
and nitrogen fixation, 502
nitrosifying bacteria
oxidation of ammonia, 503
nitrous oxide
greenhouse gas, 587
nonconsumptive effects
and exploitation, 366
Canada lynx on snowshoe hare, 366
dragonflies scaring bees away from plants,
395
predation risks and elk populations, 420
non-native species. See also invasive
species
as causes of extinction, 290
North American Breeding Bird Survey, 353
North Atlantic right whales
abundance, 194
and ship collisions, 195
birth rates, 215
constraints on recovery, 195
endangered species, 194
life history traits, 194
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survival rates, 195
North Pacific Subtropical Gyre

and phosphorus limitation, 510

change in phytoplankton community, 510
Northwest Atlantic food web

and linkage density, 415
Norton-Griffiths, M., 14
Novotny, V., 436, 438, 441
Nowak, M. A., 172
null hypothesis

foraging by Balearic lizards, 149
Nuiiez, M. A., 381
Nunn, C. L., 412
nurse plants, 232

thermal environment hypothesis, 233
nutrient cycling

contrasted with energy flow, 502

Hubbard Brook, 514

within ecosystems, 511-17
nutrient flux

at Hubbard Brook, 515

in black-box models, 505
nutrient sink

in black-box models, 505
nutrient source

in black-box models, 505
nutrient spirals

in stream ecosystems, 511
nutrients

and phytoplankton, 87

effects on NPP, 483

essential, 97

in the Serengeti, 12

iron hypothesis, 87

limitation of NPP in aquatic systems, 485

limiting, 97

limiting and species diversity, 444

nitrogen, 97

phosphorus, 98

ratio, 107

retention in ecosystems, 516

O’Riain, M. J., 168
Obama, B., 625
Oberhauser, K., 224
observations, 10
ocean. See also open ocean
acidification, 580
CO, sink, 580
low diversity of flowering plants, 431
ocean vent community, 48, 97
oceans
and testing projections of AOGCMs, 594
Odiocoileus hemionus. See mule deer
Odum, E. P., 478
Odum, H. T., 487
Ogada, D. L., 439
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Ogren, W. L., 91
oligotrophic lake, 45
omnivores, 100
adaptations, 104
omnivory
evolution in fish, 104
evolution in heteropterans, 105
On the Origin of Species, 164
Oncorhynchus clarki. See cutthroat trout
Oncorhynchus kisutch. See coho salmon
Oncorhynchus mykiss. See rainbow trout
open ocean. See also ocean
and the carbon cycle, 580
biome, 47
chemical reactions with inorganic carbon
molecules, 580
Orcinus orca. See killer whales
Oren, D. C., 569
Orliac, C., 247
Orr, J., 597
Oryzias latipes. See medaka
Osmerus mordax. See rainbow smelt
osmoconformers, 137
osmolarity, 137
osmoregulators
hyperosmotic regulators, 138
hypoosmotic regulators, 138
salmon, 138
osmosis, 129
Otaria flavescens. See South American sea lion
overexploitation
and extinction, 288
overyielding
and species diversity, 451
Ovis canadensis. See bighorn sheep
Ovis canadensis sierrae. See Sierra Nevada
bighorn sheep
Oxyanthus pyriformis pyriformis, 288
pollination mutualism with hawkmoths,
288
oxygen
levels in Spirit Lake, 535
Oyamel fir, 224
oystercatcher
predator on cockles, 351
Ozgul, A., 598
ozone
greenhouse gas, 587
ozone layer
protection from UV-B radiation, 602
understanding of ozone hole, 602

Pacific salmon, 203
Packer, A. P., 463
packrats
and middens, 218
Pagothenia borchgrevinki, 137

Paine, R. T., 407, 414
Lubchenco’s advisor, 611
Palamino, J. C., 63
Paleocene—Eocene Thermal Maximum
and greenhouse gases, 594
paleoecology, 39
sediment core sampler, 40
Palmyra Atoll, 494
palo verde tree, 233
Pan troglodytes. See chimpanzees
Pan, Y., 585
Panax quinquefolius. See American ginseng
Pangaea
breakup into continents, 557
panic grass
mutualism with Curvularia, 385
Papua New Guinea
and beta diversity, 436
Paramecium
continuous reproductive life history, 256
Paramecium aurelia
logistic growth, 264
Paramecium caudatum
logistic growth, 264
parasites
and food webs, 411
effects of precipitation on distribution,
140
effects of trematodes on cockles, 351
parasitoids
at Area de Conservacion Guanacaste, 470
biological control of fire ants, 345
parataxonomists
at Area de Conservacion Guanacaste, 469
Pardonnet, S., 446
parental investment
in relation to number of offspring, 202
offspring size, 201
Parker, G. A., 157
Parks, S. E., 195
Parmesan, C., 141
partial pressure
in CO, flux equation, 583
Parton, W., 512
Parus major. See great tit
Paschalococos disperta. See Jubaea palm
passenger pigeon
and technology, 289
extinction from overexploitation,
289
Passerina cyanea. See indigo buntings
Paxton Lake, 81
pea weevils
as seed predators on legume, 459
Pearson, O. P., 122
Peay, K. G., 554
Peichel, C. L., 61

PEPCase (phosphoenol pyruvate carboxylase),
91
per capita growth rate
in chimpanzees, 318
in exponential growth model, 258
percent cover
estimate of abundance, 253
in desert grasslands, 416
reduction by coral bleaching, 536
periodical cicadas, 204
predator saturation hypothesis, 204
periwinkles
herbivory on ephemeral algae, 619
herbivory on Fucus, 620
wave action and abundance, 614
permafrost, 30
Perry, A. L., 142
Peterson, A. T., 224
Peterson, D., 307
Peterson, R. O., 420
Petit, S., 285
Petren, K., 79
Petrogale lateralis. See black-footed rock
wallaby
Pfennig, D. W., 209-10
phenology
effects of climate change, 141
phenotypic plasticity
and environmental variation, 209
developmental in the spadefoot toad, 209
phenological in the great tit, 211
response to climate change, 601
transgenerational in the moor frog, 212
Phillips, B. L., 85
phosphates
effect of Glomus intradices on leaching, 516
phosphorus
in soils, 98
limitation of NPP, 485
phosphorus cycle, 509-11
phosphorus limitation
North Pacific Subtropical Gyre, 510
Photinus greeni. See firefly
photoinhibition, 95
photons, 24
photorespiration, 91
benefits, 95
evolution, 95
photosynthesis, 88-97
and ATP, 89
and CO, uptake rate, 100
and NADPH, 89
Cs, 90
Cy, 91
Calvin cycle, 90
CAM, 92
carbon fixation reactions, 90
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chemical reaction, 88
CO, uptake in FACE experiments, 589
light reactions, 89
photorespiration, 92
photosystems, 89
pigment molecules, 89
rubisco, 90
photosystems, 89
Phyllobates terribilis. See Poison-dart frog
phylogenetic tree, 79
Geospiza, 79
phylogeny, 79
of marsupials, 562
of tropical and temperate forest trees, 441
phylogeography
and molecular analyses, 562
monito del monte migration and evolution,
563
phytoplankton
in eutrophic lakes, 45
in Lake Yoa, 41
inverted biomass pyramid, 487
iron limitation, 113
recovery at Spirit Lake, 535
viewed from space, 86
Pianka, E. R., 197
Picea sitchensis. See Sitka spruce
pie chart
initial estimates of oil fate, 610
Pilson, D., 277
pine trees
and need for mycorrhizae, 381
Pinus cembra. See Cembran pine
Pinus contorta. See lodgepole pine
Pinus mugo. See mountain pine
Pinus muricata. See bishop pine
Pinus ponderosa. See ponderosa pine
pinyon pine
core samples, 219
distribution at Dutch John Mountain, 219
fossils, 219
pioneer species, 130, 198
and edge effect, 571
and succession, 530
Pisaster
removal experiment, 408
Pisaster ochraceus
competition with Leptasterias hexactis, 611
keystone species, 407
Pisaurina mira, 543
pitfall traps
for arthropods, 534
place-specific management practice
Del Oro Corporation and orange peels, 471
Gmelina plantations for restoration, 472
plate tectonics
mechanism for continental drift, 560

solution to biogeographic regions puzzle,
560
Plowright, W., 9
pneumatophores, 132
Poa pretensis, 543
Podarcis lilfordi. See balearic lizard
poison ivy, 359
poison-dart frog, 109
polar bears
climate change and demography, 597
listing as threatened species, 598
survival rates, 597
polar cell, 28
politics
and restoration of Area de Conservacion
Guanacaste, 468
and the IPCC report, 579
departmental at Harvard University,
548
Goodall as environmental activist, 307
Lubchenco’s involvement, 623
pollen limitation
in St. John’s wort, 396
in tropical forests, 380
pollination
by honeybees, 379
commercial value, 379
pollination rate
of St. John's wort, 395
of hawthorn, 567
pollinators
specialists vs. generalists, 380
polyandry
in the spotted sandpiper, 163
polygynandry
in odonates, 160
in the Australian toadlet, 160
polygyny
female defense, 162
female defense in Argentinian South
Atlantic sea lions, 223
in mammals, 162
lek, 162
lek in Peruvian South Atlantic sea lions,
223
resource defense, 162
polymerase chain reaction
and Thermus aquaticus, 137
used in accumulation curve estimates, 251
polymorphism
red imported fire ants, 345
spadefoot toad morphs, 209
stickleback dermal plates, 60
Polynesian rat
as invasive species, 270
cause of Jubaea palm extinction, 270
polyphagous insects, 106
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ponderosa pine
and seed predation, 539
on Isla Victoria, 381
pools
in black-box models, 505
population, 12
population bottleneck
and reduction of genetically effective
population size, 277
population cycles
Canada lynx and snowshoe hare, 365
natal multimammate rat and black-
shouldered kite, 16
number of measles infections, 370
predicted by Lotka—Volterra predation
model, 364
population density, 259
in tropical intertidal zone, 620
of mussels following Pisaster removal, 409
population growth, 246
and age structure, 266
assumptions of models, 259
humans, 2659
in Clidemia hirta, 264
in paramecia, 264
of sheep in Tasmania, 259
population regulation
of American ginseng by deer, 352
of birds by West Nile virus, 353
of forest arthropods by birds and bats,
355
of grassland plants by yellow rattle, 354
population size, 24670, See also abundance
accumulation curve analysis, 251
and extinction rate, 276
and genetic drift, 276
and genetic variation, 276
effect of food availability in the song
sparrow, 261
estimating, 248-53
humpback whale, 250
mark-recapture method, 250
modular organisms, 252
of amphibians, 573
of chimpanzees, 315
of gray wolf, 254
of song sparrow, 261
quadrat sampling, 249
small populations and inbreeding
depression, 276
population viability
chimpanzees, 321
population viability analysis, 277
count-based, 277
demographic, 278
of American ginseng, 353
of red colobus monkey, 278
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positive feedback
warming and water evaporation, 589
Post, D. M., 493, 601
Poulin, R., 351, 372
Poulter, B., 586
Poveda, K. 1., 431
power functions
and exponents, 199
and graphs, 200
and logarithms, 199
resting metabolic rate and body weight, 199
species richness and island area, 549
Power, A. G., 293
Power, M. E., 411
Poyry, J., 438
precipitation, 268
and atmospheric pressure, 26
and net primary production, 482
and parasite distribution and abundance, 140
global patterns, 27
monsoon, 28
projections to 2100, 592
predation
and community structure in low intertidal
zone, 614
by birds on caterpillars, 185
by birds on periodical cicadas, 204
by Canada lynx on snowshoe hare, 365
by chimpanzees on red colobus monkeys, 278
by killer whales on sea otters, 406
by sea otters on sea urchins, 404
by wolves on elk, 420
intensity of predation by Pisaster on
mussels, 409
on song sparrows, 261
strategies, 104
predation risk
and elk behavior, 420
predator release hypothesis, 8
predator saturation
in legumes, 461
in passenger pigeons, 289
in periodical cicadas, 204
predators
established communities in low intertidal
zone, 618
prediction, 5
pressure potential, 129
Pride, R. E., 154
primary consumers, 486
as second trophic level, 403
primary production, 23
in Spirit Lake, 535
primary succession, 524—8
and chronosequences, 524
at Mount St. Helens, 532
facilitation model, 531

stages at Glacier Bay, 524
Pringle, R. M., 290
prisoner’s dilemma
evolution of cooperation, 169
TIT for TAT, 170
Prochlorococcus
low phosphorus needs, 510
super-abundance in North Pacific
subtropical Gyre, 510
Procolobus rufomitratus, 278
see red colobus monkey
producers, 486
as first trophic level, 403
production. See also net primary production
(NPP)
at Silver Springs ecosystem, 487
effects of global warming in tundra, 600
gross primary production (GPP), 480
net primary production (NPP), 480
secondary production, 480
trophic efficiency, 487
production efficiency
and energy transfer, 489
endotherms vs. ectotherms, 491
productivity
effect on microorganism community
resilience, 449
progesterone
in elk populations, 421
Prosopis velutina. See Mesquite tree
Prunella modularis. See dunnock
Prunus serotina. See black cherry
Pseudacteon curvatus
outcompeting Pseudacteon tricuspis, 345
parasitoid on fire ants, 345
Pseudacteon tricuspis
parasitoid on fire ants, 345
Pseudophryne bibronii. See Australian toadlet
Pseudotsuga menziesii. See Douglas fir
Pueraria lobata. See kudzu
Puma concolor. See cougars
Pusey, A. E., 300, 310-14, 318
P-value, 15, 151
Pyrolobus fumarii, 137

quadrat, 249

Quercus acuta, 100

Quercus cerrata, 100

Quercus crispula, 100

Quercus glauca, 100

questions in ecology
attributes of good questions, 633
Heinrich’s, 178
virtues of nondirected activity, 184

radiative forcing
of greenhouse gases, 587

radioactive carbon (14C)
fossil fuel dilution of atmospheric CO,, 581
rainbow smelt
distribution, 237
introduction to Great Lakes, 238
invasive species, 237
realized niche, 237
rainbow trout
enzyme efficiency, 120
in Spirit Lake, 535
rainfall
bottom-up control, 416
in the Serengeti, 12
Ramankutty, N., 52
Rana arvalis. See moor frog
range contraction
and human footprint, 228
influence on genetic diversity, 599
Rangifer tarandus. See caribou
rank
and chimpanzee reproductive success, 313
benefits to females, 314
foraging success in chimpanzees, 314
Rapa Nui, 246
ahu, 246
arrival date of colonists, 247
colonization, 269
moai, 246
Rattus exulans. See Polynesian rat
ravens
and problem solving, 190
and social awareness, 189
foraging on carcasses, 186
insight learning, 187
tool use, 187
yelling, 186
Ravens in Winter, 186
realized niche, 237
recovery
of ants following disturbance, 537
of Black Sea ecosystem, 519
of North Atlantic right whale, 214
of willows at Yellowstone, 422
recruitment
in pinyon pines, 219
of coral, 536
of seedlings in eastern white cedar, 260
red algae
wave action and abundance, 614
red colobus monkey
as chimpanzee prey, 304
life tables and predation by chimpanzees,
279
population viability analysis, 278
red fox
as invasive species, 235
effect on native Australian species, 234
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red imported fire ant
invasive species, 345
red mangrove, 50
defaunation, 551
islands, 551
Red Queen hypothesis
host—parasite interactions, 363
predator and prey sprint speed, 362
predator—prey coevolution, 362
redback spider, 72
mating effort hypothesis, 72
paternal effort hypothesis, 72
Redman, R. S., 385
Reeve, H. K., 168
refuges
spatial from predators, 622
time of year, 622
Regehr, E. V., 597
regime shifts
in coral reef ecosystems, 540
region, 12
regression analyses, 15
regression line, 15
Reimchen, T. E., 70, 85
reintroduction

gray wolves into Yellowstone ecosystem,

254

relative neighbor effect

and facilitation, 393
reproductive effort model, 206

tested in agave plants, 207

tested in yucca plants, 207
reproductive success, 72

in chimpanzees, 313

in polar bears, 597

plants life history traits, 459
research hypothesis

foraging by Balearic lizards, 149
research programs

analogy to biological hierarchy, 632

Goodall at Gombe Stream, 302

Heinrich’s six questions, 178

Janzen and Hallwachs in Costa Rica, 458

Lubchenco and marine systems, 611

Pusey at Gombe Stream, 310

Sinclair in the Serengeti, 4
reservoirs, 43

in black-box models, 505
residuals

at Yellowstone National Park, 528
resilience

and community stability, 448

and microorganism species richness, 449

coral reefs after bleaching, 540

of Black Sea ecosystem, 519
resource allocation

and life history traits, 197

resource availability or energy supply
hypothesis, 493
resource competition, 328, 339
resource hypothesis, 295
resource partitioning
in sea stars, 612
resting metabolic rates
Kleiber’s analysis, 198
restoration
growing fragments at Area de Conservacion
Guanacaste, 471
need in Yellowstone ecosystem, 544
of Area de Conservacion Guanacaste,
468
of Santa Rosa, 468
retroposons
resolution of marsupial phylogeny,
563
Rhabdomys pumilio. See striped mouse
Rhinanthus minor. See yellow rattle
Rhinella arenarum, 118
Rhizobium, 502
cost of nitrogen fixation, 391
nitrogen fixation, 391
Rhizobium—legume mutualism
and cheating, 391
benefits to legumes, 391
benefits to rhizobia, 391
Rhizophora mangle. See red mangrove
rifampicin, 63
Riftia pachyptila. See tube worm
righting reflex, 119
in Liolaemus multiformis, 122
rinderpest, 9-10
rinderpest release hypothesis, 9
ring-tailed lemurs, 154
Ripple, W. J., 227, 255, 419, 422-3
rivers, 44
and food chain length, 493
RNA analysis
of honeybee colonies, 397
of prokaryotes, 432
rocky intertidal zone
community development and persistence,
614
rodents
and hibernation, 123
Rodriguez, R. J., 386
Rogers, W. E., 294
Romme, W. H., 544
Roossinck, M., 386
root—shoot ratio, 132
control by ABA, 132
Roots and Shoots, 309
Rosenberg, R., 52, 502
Rosenzweig, M. L., 206
Rossiter, M. C., 110
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Rowland, F. S., 588
Rubidge, E. M., 599
rubisco, 95

specificity, 95
Rudicell, R. S., 315, 317
Ruff, S., 227
Running, S. W., 480
Ruschioideae, 139
Russell, R. W., 223

Saab, I. N., 132
Sabo, J. L., 493
Saccorhiza dermatodea, 231
Sage, R. F., 91-2
saguaro cactus
and nurse plants, 232
climate and distribution, 229
minimizing heat gain and water loss,
134
niche dimensions, 235
Saguinus oedipus. See cotton-top tamarins
Sahara
transitions to biome, 38-41
salinity
effect on competition, 339
in Lake Yoa, 41
in oceans, 42
Salmo salar. See Atlantic salmon
salt marsh, 50
samples
means, 31
measures of variation, 37
standard deviation, 37
standard error of the mean, 37
variance, 36, 150
sampling effect hypothesis
and community stability, 451
Sanabria, E. A., 118
Sanderson, E. W., 228
Sapium sebiferum. See Chinese tallow tree
saprotrophs, 100, 511
Saugier, B., 480

scale
extent, 567
grain, 567

large-scale studies of sea otters, sea urchins
and kelp, 405
small-scale studies of sea otters and sea
urchins, 404
species—area relationship and spatial scale,
554
time in relation to sea otters, sea urchins and
kelp, 406
Scatophaga stercoraria. See golden dungfly
Schaffer, M. V., 207
Schaffer, W. M., 206—7
Schaller, G., 8
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Scheelea rostrata
and drupes, 465
and gomphotheres, 465
Scheffer, M., 540
Schindler, D. W., 45, 491
Schlesinger, W. H., 506, 509
Schluter, D., 81
Schmidt-Nielsen, K., 104, 135
Schmitz, O. J., 543
Schnitzer, S. A., 446
Schoennagel, T., 530
Schultz, J. C., 110
Schuur, E. A. G., 482
Scott Reef, 536
sea ice
decline and climate change, 594
impact of decline on polar bear
demography, 597
sea otter
abundance, 402
and trophic cascade, 404
as prey of killer whales, 406
predation by killer whales, 424
sea stars
competition between Leptasterias and
Pisaster, 611
life history strategies, 611
Piasater ochraceus, 407
sea urchin
and trophic cascade, 405
sea urchins
as sea otter food, 403
search image, 368
Secchi depth, 239
secondary compounds, 359
secondary consumers, 486
as third trophic level, 403
secondary production, 480
secondary succession, 528-31
effect of seed predation by deer mice, 539
effects of soil invertebrates, 539
in lower intertidal, 614
seed bank, 253
seed predation
by deer mice, 539
by pea weevils, 459
by rodents of hawthorn, 567
seed shadow, 461
seed weight
of legumes and bruchid predation, 460
Seitzinger, S., 504
Selye, H., 118
semelparity
demographic model, 207
extreme, 204
in periodical cicadas, 204
reproductive effort model, 206

semelparous, 203
sensitivity
model, 239
Serengeti ecosystem, 2—19, 357
Serengeti Research Institute, 3—5, 10
Serengeti-Mara, 2, 4, 16, 646
serotiny, 232
adaptation to fire, 530
sexual dimorphism
in medium ground finches, 73
sexual selection
in medium ground finches, 73
intersexual selection, 73
Seymour, R. S., 126
Shannon index
bird diversity, 440
formula, 453
measure of Lepidoptera diversity, 439
Sheriff, M. J., 367
Sherman, P. W., 165
Sibley, D. A., 297
Siemann, E., 294
Sierra Nevada bighorn sheep
apparent competition with mule deer,
345
Sigmund, K., 172
Silver Springs ecosystem
and production, 487
biomass pyramid, 487
energy pyramid, 487
Silverstein, S., 430
Simberloff, D. S., 551, 553
Simian Immunodeficiency Virus (SIVcpz), 316
Simon, C., 204
Sinapis arvensis. See wild mustard
Sinclair, A. R. E., 3—19, 356, 368
sitka spruce
and succession, 524
colonization rates, 526
ring-width release, 547
skipper butterfly, 474
Slatyer, R. O., 531
Slobodkin, L. B., 459
Smith, J. N. M., 261
Smithsonian Tropical Research Institute
Laboratory, 620
snowmelt date
and tree survival, 143
snowshoe hares
population cycles, 365
stress response, 367
social groups
benefits and costs, 153
benefits in pigeons, 154
chimpanzee, 313, 315
social rank
and grooming in chimpanzees, 306

social relationships
chimpanzees, 305
Society for Conservation Biology, 275
soil
nutrient levels and elephant foraging,
417
respiration rate, 483
type and pine seedling emergence, 387
soil invertebrates
effect on plant succession rate, 539
Solenopsis invicta. See red imported fire ant
Solidago rugosa, 543
Solomon, S., 602
solute concentration
distribution of species, 137
solute potential, 129
Somero, G. N., 120
song sparrow
and population size, 261
Sorensen’s index
beta diversity in Papua New Guinea,
437
formula, 435
measure of beta diversity, 435
Soto, K. H., 222
Sousa, W. P., 448
South American sea lion, 220
territoriality, 220
South Atlantic sea lions
dispersion patterns in Argentina, 221
dispersion patterns in Peru, 222
South Island oystercatcher
as host for Curtuteria australis, 351
Southern right whale
abundance, 214
interbirth interval, 215
survival rates, 215
spadefoot toads
and phenotypic plasticity, 209
omnivory vs. carnivory, 209
spatial configuration
and landscapes, 566
Spea multiplicata. See spadefoot toad
Speaker, A., 62
speciation, 73-7, 82
adaptive radiation, 75
allopatric, 75
of Hawaiian drosophilids, 566
sympatric, 75
species—area relationship
distance effect in birds, 554
scale-independence in birds, 554
species coexistence
environmental variation, 339
natural systems, 339
niche partitioning, 341
niche shift, 339
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predicted by Lotka—Volterra competition
model, 337
species composition, 108
and edge effect, 571
and habitat heterogeneity of a community,
434
at Glacier Bay, 525
changes on red mangrove islands, 552
in Mukkaw Bay community, 408
slow recovery following disturbance, 538
species diversity, 275
and community stability, 450
and limiting nutrients, 445
and overyielding, 451
and treefall gaps, 445
and water availability, 138
biotic and abiotic factors, 438—48
effect on species stability, 449
effects of abiotic factors, 443
effects of global warming in tundra, 600
in land vs. water and abiotic effects, 443
influence on microorganism community
resilience, 451
of bacteria and tree hole size, 554
species richness, 12, 432
and fragment size, 569
and habitat split, 573
and island size, 553
and light, 333
and soil fertilization, 333
and wave action, 447
as equilibrium of extinction and
immigration rates, 550
controversy over folivorous insects, 441
coral and the intermediate disturbance
hypothesis, 447
distance effects in ectomycorrhizae, 555
effects of biotic factors, 438
effects of biotic factors in Lepidoptera,
438
effects of large herbivores on birds, 439
effects on microorganism community
resilience, 449
global plant richness, 436
in low intertidal zone, 614
in tropical forests, 32
in tropical vs. temperate forests, 442
Janzen-Connell hypothesis, 461
niche dimensionhypothesis, 444
of ants after disturbance, 537
of ants and island area, 549
of earthworms, 554
of marine fish, 433
plants in the savanna, 439
recovery following disturbance, 538
species stability
influenced by species diversity, 449

species—area relationship
formula, 549
plants species on Galdpagos Islands,
550
species—area relationships
and z-values, 549
specificity
model, 239
sperm competition, 162
Spermophilus beldingi. See Belding’s ground
squirrels
sphinx moths
anatomy and thermoregulation, 180
circulatory system and thermoregulation,
180
flight characteristics, 180
metabolic rate, 179
temperature regulation, 179
spinach, 124
Spinacia oleracea. See spinach
Spirit Lake
chemical changes following eruption of
Mount St. Helens, 534
primary production, 535
recent ecology, 544
spotted sandpiper, 163
Springer, A. M., 425
spruce trees
and succession, 524
as domiant species in the taiga, 407
St. John’s wort
and pollination, 395
pollen limitation, 396
stability, 44851
of communities, 415
resilience, 448
resistence, 448
stability model
of population levels of species, 448
stable isotope analysis, 77
and mangrove—sponge interaction, 50
and monarch butterfly roosts, 242
estimating food chain length, 493
global marine nitrogen fixation, 505
niche shift of Tokelau crabs, 346
to determine source of reactive nitrogen,
507
stable isotope ratio, 77
Stanford, C. B., 278
Steenbergh, W. F., 229, 236
Steiner, C. F., 449
Steiner, K. E., 380
Steinhaus, E. A., 261
Stephan, C. I., 366
Sterner, R. W., 108
stickleback
benthic morph, 81
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inheritance of dermal plates, 60-9
isolation of Eda gene, 61
limnetic morph, 81
Stillberg long-term afforestation project, 117
Stocker, T. E., 580, 587
stoichiometry. See ecological stoichiometry
Stokstad, E., 195, 361
stomata
and tradeoffs, 90
Stouffer, P. C., 569
Stratford, J. A., 569
streams, 44
nitrate uptake velocity, 513
nutrient spirals, 511
Streisinger, G., 632
stress
and facilitation, 393
susceptibility of bees to pathogens, 397
thermal in coral, 596
stress response, 118
in snowshoe hares, 367
striped mouse, 140
Strong, D. R., 105
Strongylocentrotus polyacanthus. See sea urchins
Strous, M., 504
Stuart, S. N., 573
Stuart-Smith, R. D., 433
success in ecology
Heinrich’s, 176
succession. See also primary succession and
secondary succession
and life history traits, 530
facilitation model, 531
inhibition model, 531
mechanisms, 522-33
primary, 522—8
secondary, 522-8
tolerance model, 533
Succulent Karoo
ice plants, 139
Suess, H. E., 581
sugar maple
distribution in Niagara escarpment, 230
Sugg, P. M., 534
sulfur dioxide emissions
and global cooling, 593
sulfur-oxidizing bacteria, 97
survival
of trees and snowmelt date, 143
survival rates
and life tables, 278
in southern right whale, 215
in spadefoot toads, 210
of coral recruits following bleaching,
537
of North Atlantic right whales, 195
of polar bears, 597
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Sustainable Biosphere Initiative
applied vs. basic research, 623
framework, 624
key research topics, 624
priorities, 624
Sutcliffe, W. H. J., 108
sweating, 123
Sylvia atricapilla. See European blackcap
Symbiodinium
in coral, 383
symbiont shuffling
coral and thermal anomalies, 384
thermal anomoly of 2005/6, 384
Symplocarpus foetidus. See eastern skunk
cabbage
Syncerus caffer. See buffalo
Szent-Gyorgyi, A., 611

taiga, 31
Takahashi, S., 96
Takashima, T., 100
Talbot, L. M., 10
Talbot, M. H., 10
Tamias alpinus. See alpine chipmunk
Tamias speciosus. See lodgepole chipmunk
Tanner, J. T., 275
Tarangire National Park, 417
Taraxacum japonicum
competition for pollinators, 330
Taraxacum officinale
competition for pollinators, 330
Tatoosh Island
interaction strength, 414
Teal, J., 50
Teal, M., 50
Tedania ignis, 50
temperate forest, 31
diversity of folivorous insects, 441
energy transfer, 489
tree diversity, 434
temperate grassland, 31
Lepidoptera diversity, 438
species diversity and stability, 449
temperate shrubland, 36
temperature
critical maximum in saguaro cactus,
134
temperature (body)
critical maximum, 118
critical minimum, 118, 122
effects on enzyme efficiency, 119
temperature (Earth’s surface)
by 2100, 591
influence of latitude and season on, 25
temperature (environmental)
acetylcholinesterase function, 120
coral bleaching, 383

distribution of species, 137
lactate dehydrogenase function, 120
mutualism between panic grass and
Curvularia, 385
variation in oceans, 126
temperature regulation
behavioral in L. multiformis, 122
benefits and costs, 121
endothermic animals at low temperature, 123
hibernation, 123
in bumblebees, 182
in cold-adapted plants, 125
in sphinx moths, 178
in whales, 127
linkage to water regulation in saguaro
cactus, 134
linkage to water regulation in the
camel, 135
linkage to water regulation in the kangaroo
rat, 136
minimizing heat gain in desert plants, 124
reducing excess heat, 123
thermal neutral zone, 121
torpor, 123
termites
and chimpanzee tool-use, 304
elemental imbalance, 108
wood diet, 103
territoriality
in ravens, 187
model, 152
territory
dunnocks, 152
economic defendability, 152
Florida scrub jays, 166
size and mating system, 163
tertiary consumers, 486
as fourth trophic level, 404
testosterone, 367
Thamdrup, B., 505
The Theory of Island Biogeography, 549
Themeda triandra, 11
thermal neutral zone, 121
thermophiles, 137
Thermus aquaticus, 137
Thomas, E., 372
Thomson's gazelle, 2, 12
threespine stickleback, 58
morphological variation, 58
questions about, 59
threshold population size
and disease control, 371
and spread of infectious disease, 370
Thuja occidentalis. See eastern white cedar
Tilman, D., 338, 445, 44950
TIT for TAT, 170
and cotton-top tamarins, 171

tobacco
cost of producing proteinase inhibitors,
360
production of nicotine, 359
proteinase inhibitors, 359
recruitment of predacious bug to attack
herbivore, 360
tobacco hornworm
attacked by predacious bug, 360
consumer of tobacco, 359
Tokelau, 326
tolerance, 119
thermal tolerance in panic grass, 385
tolerance model
of succession, 531
tool use
in chimpanzees, 304
in ravens, 187
top-down control
elephant foraging and tree abundance, 417
top-down control hypothesis, 416
top-down effects
of predators and herbivores on intertidal
zone community development, 618
of wolves on willows, 421
Tordoff, H. B., 289
torpor, 123
in spadefoot toads, 209
Tracey, R. L., 136
tradeoffs. See also evolutionary tradeoff
foraging by Balearic lizards, 148
in spadefoot toads, 210
offspring size and number, 196
tragedy of the commons, 146, 172
treatments effects, 149
tree holes
as islands for bacteria, 554
tree of heaven
invasive species, 292
tree rings
and atmospheric CO, levels, 581
at Glacier Bay, 526
pinyon pine at Dutch John Mountain, 219
treefall gaps
and diversity of nymphalid butterfllies, 446
species diversity, 445
Treseder, K. K., 484
triangle-leaf bursage, 233
Tribulus cistoides. See caltrop
Trichodesmium
and global nitrogen fixation, 505
Trites, A. W., 222, 425
trophic cascade, 404
debate over wolf/elk/aspen cascade, 422
in the Black Sea, 501
killer whale/sea otter/sea urchin/kelp
hypothesis, 424
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trophic cascade hypothesis
of interactions between sea otters, sea
urchins and kelp, 404
trophic cascades
at US national parks, 423
trophic efficiency
and energy transfer, 489
trophic level
of food web, 403
trophic mismatch
and calf production in caribou, 601
caribou births and food availability, 601
tropical dry forest, 41
destruction of Australian, 468
tropical forest
Biological Dynamics of Forest Fragments
Project, 569
diversity of folivorous insects, 441
Lepidoptera diversity, 436
species diversity in treefall gaps, 446
tropical rainforest, 23, 41
tropical savanna, 34
biotic factors and species richness, 439
Truman, H. T., 534
t-test, 151
tube worm, 97
tuberculosis, 62
Tukey—Kramer test, 151
tundra, 30
alpine, 116
impact of global warming on heath
community, 600
turgor
in plant cells, 130
Turlings, T. C. J., 115
Turner, M. G., 523, 536, 544, 566
turnover
in hydrologic cycle, 43
in lakes, 42
species, 434
turnover time, 43
t-value, 151
Tweddle, J. C., 130, 145

US Fish and Wildlife Service, 254
Ugalde, A., 468
ungulates

changes in distribution, 227
unitary organisms, 248
upwelling, 42
Urquhart, F. A,, 224
Urquhart, N. W., 224
Ursus maritimus. See polar bears

vaccination
and spread of infectious disease, 371
Valencia, J., 175

Valentine, D. L., 626
validation
models, 240
Vamosi, J. C., 380
Vamosi, S. M., 82
van der Heijden, M. G. A,, 516
van Groenigen, K. J., 591
Van Mooy, B. A. S., 510
van Nouhuys, S, 287
Van Valen, L., 362
vanEngelsdorp, D., 380, 397
Vermeij, G. J., 443
volcanic eruption
and global cooling, 593
Mount St. Helens, 522
Volterra, V., 335, 363
Vulpes vulpes. See red fox

Waage, J. K., 160
Wallace, A. R., 557
zoogeography, 557
Wallace’s line
as sharp boundary for mammalian
distribution, 556
Walsberg, G. E., 136
Warren-Rhodes, K. A., 34
Wasimi, S. A., 51
wasp
Heinrich’s ichneumonid, 176
Wassenaar, L. J., 242
water
availability and distribution of species, 138
properties, 41, 128
use by plants at high CO, levels, 589
water potential, 129
atmospheric, 130
in soils, 129
matric potential, 129
pressure potential, 129
solute potential (osmotic potential), 129
water regulation
and root/shoot ratio in corn, 132
in seeds, 130
linkage to temperature regulation in saguaro
cactus, 134
linkage to temperature regulation in the
camel, 135
linkage to temperature regulation in the
kangaroo rat, 136
pneumatophores, 132
Watson, J. D., 548
wave action
and low intertidal zone consumers, 614
Wegener, A., 557
Weldon, A. J., 572
West Nile virus
emerging infectious disease, 353
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Westbury, D. B., 354
western US communities

and trophic cascades, 423
white cedar

abiotic conditions, 230
white peacock butterfly

and competitive exclusion, 331
White, H. K., 627
Whitehead, A., 627
Whitman, W. B., 432
Whittaker, R. H., 29, 434
Whytham Wood, 211
wide-band tracheids, 139
Wiencke, C., 230
Wikelski, M., 223
wild, C., 48
wild mustard

community interactions, 431
wildebeest, 2, 4-10

survival and foraging constraints, 417
Williams, J. M., 316
Williams, K. S., 204
Williams, S., 103
Williamson, M., 554
Willis, C. K. R., 124
willow

patchy recovery at Yellowstone, 422
Wilson, D. E., 227
Wilson, E. O., 197, 548, 552
Wilson, M. L., 318
Winiwarter, W., 508
winter of terror, 117
Witte, F., 292
wolf. See gray wolf
Woodwell,G.M., 493
Woolfenden, G. E., 166
World Health Organization, 62
Worm, B., 455
Wrangham, R. W., 304
Wroblewski, E. E., 313

Xe, S. P, 593
Xie, J., 586

Yamori, W., 124

yarrow, 157

yellow crazy ants
competitive exclusion of hermit crabs, 327
invasive species, 326

yellow rattle
effects on grassland plant communities, 354
hemiparasite, 354

yellow-bellied marmots, 598

Yellowstone National Park
and gray wolf population growth, 254
fires of 1988, 523
management history, 419
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Yellowstone National Park (cont.)
top-down effects of wolves, 418
tree-fire burn severity classes, 529

Yohe, G., 141

Yosemite National Park, 599

Young, H. S., 494

Young, T. P., 206—7

Yucca whipplei, 207

Zavala, J. A., 359
Zea mays. See corn
zebra, 2, 9

zebrafish
vertebrate model, 632
zero growth isocline
in Lotka—Volterra competition model, 336
in Lotka—Volterra predation model, 364
Zhao, M., 480
Zhu, X., 115
zonation
absence in tropical intertidal, 620
of organisms along New England shoreline,
619
zooplankton, 108

zoospores
kelp and UV radiation sensitivity, 231
zooxanthellae, 23
and coral, 383
z-values
and body size, 556
and latitude, 556
in earthworm species—area relationship, 554
meaning in species—area relationship, 550
variation among different groups of species,
555
Zwolak, R., 539
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