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abundance, diversity, 114
and distribution, extinction probability, 119-20
and size, patterns, 77
variations in, 122
accidents
causes of extinction, 112-17, 127
and interactions, 128
Achatinella, 89
adaptations, key, 110, 312-16
adaptive differences, 177-8
adaptive radiation, driven by competitive specia-
tion, 109-10
Africa
large mammals, 137, 349
rainforests, species diversity, 279
Alcelaphini, extinction and speciation rates, 137
algae
disturbance experiment, 37-8
Allmon, Warren, 366
Alocasta macrorrhiza, 154-5
alpha diversity, 33, 380
Amazon, river basin
equal-area samples, 294
fish species, 265, 277
Ambrosia, ragweed, 167
American chestnut, Castanea dentata, 123-5, 173
amphibians
. predator-victim ratios, 826
salamander growth, 313
amphipods, old lakes, 180
Anas, ducks, 152-3
Anatidorcas, extinction and speciation rates, 137
angiosperms
extinction rates, 138
spread, 313-16
see also plants
Anolis sagrei, lizard, 185
Antarctic brachiopods, productivity, 45
antbird
Gymnopithys, 155
Hylophyax, 155
Phaenostictus, 155
Antillean vertebrates, species-area curves, 15
ants
army ant, Eciton burchelli, 155
Barro Colorado Island, Panama, 119-20

cherapachyine, 17-18
Connecticut ants, 20
New Guinea, 17-18, 260
Panama, 119-20
ponerine, 17-18
species diversity and latitudinal gradients, 291
Apyceros, extinction and speciation rates, 137
archipelagos
geographical speciation, 89
isolation effects, 240
species—area curves, 14-22
z-values, 2401
see also islands
Arctic tundra
crustacea, 351, 352
copepods, 188
Daphnia, 61, 187-8
floras, polyploid species, 338
Norway, 325
Wrangel Island, Russia, mammoths, 146
area
competition, hares and rabbits, 234
and disturbance rates, 38-9, 344
energy-area hypothesis, 331-2
and geographical barriers, 288
hypothesis and evaluation, 369-71
insect diversity, 61
large-scale effects, 288-96
latitudinal gradients, 286-96
species diversity dynamics, 376-7
latitudinal gradients, 284-5, 286-96
Mercator projection, 284-5
population interactions on islands, 2334
as primary regulator of species diversity, 381
and productivity, 369-70
scales, 378
species diversity, 376
size, Jower extinction rate curves, 257-8
tropics vs northern lands, 284-5
see also species—area curves
Arizona
deserts, rodents, 355
hummingbirds, 361
short grass patch, intermediate stage, 365
Arrhenius equation, 12, 66, 67, 380
point diversities, 380
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Artamus, white-breasted woodswallow, 185
Artemisia monosperma, 172
artifacts
habitat diversity, 307-10
sampling, 191
Asilidae, robberflies, 155
Atlantic Ocean
biomes, 288
megafaunas, 348
molluscs, 292
ostracodes, 58
Atriplex, 97-8, 154-5
Audubon, J.J.
on passenger pigeon, 122-3
on writing, guoted, ii
Australia
Broken Hill, NSW, species—area curves, 33
equal-area samples, 291
Green Island, 245
heathlands, nutrient enrichment, 347
islands
birds, 184, 356
plants, 245, 250-2
species—area curves, 15
Lake Eyre, brine shrimps, 174
mammals, 204-6
Norfolk Island flora, 278
Queensland, rainforest understory plants, 155
South-Western Botanical Province kwongan,
29, 176, 187
Tasmania, eucalypts, 47-8
tropical aquatic species, seasonality, 71-2
turtles, 192
Western Australia
birds, 184
islands, plant extinctions and immigration,
250-2
kwongan, 29
wheatbelt, 204-9, 347
Azores
birds, 234
ferns, 235-6

Bahamas
birds, 235
energy-area hypothesis, 331-2
orb-web spiders, 129
snails, 217
spider predation, 233
Balanus balanoides, barnacie, 152
bamboo
Pharus latifolius, 1534
Streptochaeta sodiroana, 1534
Banksia hookeriana, 187
barnacle
Balanus balanoides, 152
Chthamalus stellatus, 152
disturbance experiment, 37-8
barriers, see geographical speciation
Barro Colorado Island, Panama, ants, 119-20

Index

bats
North America, 293
North and Central America, 26
species—area curves and z-values, 264-5
bees, Santa Catalina mountains, 360
beetles, 89
Bornean tropics, 74
Lake Milaren, 226
St Helena, 215
total numbers, 1-3
benthos, see marine benthos
beta diversity, 33
biogeographical provinces, 191-2
biological province, defined, 212, 264
biomass, and productivity, 44-5
biotas, types, see patterns
biotic revolutions, 110
birch forest, Finland, 326
birds
chaparral, compared, 16
Darwin’s finches, 89
habitat and species diversity, 2, 35
hummingbirds, 235, 361
islands
extinction rates, 13940
off Panama, 255-7
see also named islands and archipelagos
of:
Aland, Finland, 218-24
Azores and Madeiras, 234-5
Bahamas, 235
Britain, 69, 139, 294
Guam, 231-2
Hawaii, 230
lowland tropics, 369
Neotropics, species-area curves, 13, 14
New Guinea, 185
Ohio, 64, 69, 71
Pacific archipelagos, 240-1
Panama, 180-1
Patagonia, 182-3
Pennsylvania, species—area curve, 23
Peru, 32
Sweden, 193-5
tropical rainforests, 356
West Indies, 15
Paramo, species—area curve, 20
passenger pigeon, 122-3, 125-6
seasonality, 69-72
blue palo verde, Cercidium, 172, 1734
body size, 73-7
and optimal foraging, 302
trade-off principle, 155
Boiga irregularis, brown snake of Guam, 231-3
Bolitoglossa, salamander, 313
Borneo
beetles, 74
species diversity, 2-3
brachiopods
Paleozoic, 59
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productivity, 45
bracken fern, see ferns
Bretsky, Ordovician benthos, 52, 307
brine shrimp, Parartemia, 174
Britain, birds
breeding, 69
island populations, 139
and Lepidoptera, equal-area samples, 294
Britain, plants
species—area curves
Hertfordshire, 10
Surrey, 9
trees and insects, 267-8
Brookhaven, NY, oak-pine forest, 63
bryophytes, productivity, 43
bryozoans, budding, 312
Burns, R., ‘To a Mouse’, vii

California
birds, 16
Ellwood Beach, 37
plants, 17
Calligonum comosum, 170
Cambrian, 50
Canada
Arctic tundra, crustacea, 351-2
islands
Devon Island, 326
ice bridges, 237
lakes
glacial lakes, 335
zooplankton, 42
canonical log-normal distribution, 271, 379
capture-recapture estimation, 141--3, 301
fossils, 534
carrying capacity, 100, 102
Castanea dentata, American chestnut, 123-5,
173
catastrophes, see mass extinctions
Caucasus Mountains, 48
cave-dwelling species, 266-7

censuses, repeated, maximum likelihood estima-

tion, 13841

centrifugal speciation, 94, 288, 297
Cercidium, blue palo verde, 172, 1734
Challenger, data, 43
Channel Island plants

ferns, 235-6

z-values, 17, 18
chaos, 6, 320

defined, 305

and dynamics of diversity, 305
chaparral, birds, species—area curves, 16
characteristic equation, eigenvalues, 318
chemical defense, 360
Chenopodium album, 173
chestnut, American, 123-5

developmental switch, 173
chestnut blight, Endothia parasitica, 123-5
China

chromosomal variants, mammals, 46-7
Pere David deer, 112
chipmunk, 360
Chondrus crispus, alga, 342-3
chromosomal variants, mammals, seismic activ-
ity, 46-7
chronoseres, succession, 62--3
Chthamalus stellatus, barnacle, 152
cichlids, old lakes, 180
clades, 298
extinction rates, 313
cladocerans, 61, 187-8
clonal plants, 166-7
Cocos island, 89, 109
coevolution, model, 311
competition
apparent, 358
assembly rules, 229
contest, 360
equations, 374
and habitat selection, 162—-6
interference, hypothesis and evaluation, 359
and morphology, 230
optimal habitat selection, 368
positive/negative feedback, 303
scramble, 360
competitive displacement, 346
competitive exclusion, 126, 230
competitive extinction, 229
competitive speciation, 97-105, 109-13
evidence for, 105-7, 109-13
models, 97-105
competitive structure
changes, hypothesis and evaluation, 359-61
and productivity, 359-61
competitive subordination, 346
competitor species
addition, 162-6
intertaxon, and productivity, 358-9
Congo, river basin, fish species, 265, 277
Connechaetus, extinction and speciation rates,
137
Connecticut ants, species—area curve, 20
conservation ecology, 353
continental drift
effect on species-area curves, 279-84
fossil evidence, 2804
interprovincial curves, 2824
copepods
Arctic tundra, 188
old lakes, 180
Cordyline rubra, 154-5
Cormack method, 140
corvids, diversity and body size, 75-7
Costus scaber, 121
covariance in population densities, 367-8
hypothesis, 370-1
crayfish, Orconectes, 156
Cretaceous-Tertiary mass extinction, 37, 110, 147
crustacea
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Arctic tundra, 61, 187-8, 351-2
productivity, 44-5
cumaceans, productivity, 44
Cuscuta, dodder, 167-8

Damaliscus, extinction and speciation rates, 137
Daphnia, Arctic tundra, 61, 187-8
Darwin’s finches, 89
De Candolle, 375
decapods
productivity, 44-5
unimodal pattern of diversity, 44
deer, China, 112
density-dependent fitness, $9-100, 115, 160-3
density-dependent optimal foraging, 367-8
Déscartes, quoted, 300
deserts
polar, 327
rodents, 3489, 361
Arizona, 355
Israel, 355
trophic levels, 321-2
detritivory, 335-6
Dicoelosia, 59
differential equations, 374-6
immigration and extinction, 375
species diversity dynamics, 374-6
species—area curves, 376
dimensionality hypothesis, 330
dimensionless patterns, 5, 73-86
body size, 73-7
food chains and webs, 77-86
Dipodomys microps, 302
diseases, measles, 228
dispersal ability, and immigration rate, 234-8
disruptive selection, 101
distributions
ideal free, 160-2
see also log-normal distribution
disturbance rates, 36-9
experiment, 37-8
hypothesis and evaluation, 362-7
collateral predictions, 364-5
intermediate disturbance frequencies, and
species diversity, 3414
intermediate disturbance levels, 36-9
marine and terrestrial productivity, 363
and non-equilibrium systems, 3414
and productivity, 362-7
scale, 37
species—area curves, 344
z-values, 344
divergence rates, and isolate formation, 92-9
dodder, Cuscuta, 167-8
doomed species, extinction, 145-6
dragonflies, dimensionless patterns, 73
Drosophila, 89, 105-6
ducks, 4nas, 152-3
dynamic game theory, 166
dynamic hypothesis, 327, 335

Index

dynamic instability
delicate balance, 319
hypothesis and evaluation, 357
and productivity, 357
dynamic stability, 317-20
defined, 317-18
linearized stability analysis, 318
Pimm and Lawton’s hypothesis, 317
qualitative concept, 319

earthquakes, 46
echinoderms, productivity, 44-5
Eciton burchelli, army ant, 155
ecological opportunity, 100, 101
ecological techniques, palaeobiological patterns,
55-72
ecological time, 62-72
ecological vicars, 192
Ectopistes migratorius, passenger pigeon, 122-6
ectoprocts, Pacific, 290
eigenvalues, 318, 319, 320
Einstein, and Newton, 374-5
El Nifio droughts, 120
Elephas, extinction and speciation rates, 137
Ellobius talpinus, 46-7
Ellobius tancrei, 46-7
Elton—Hutchinson theory, thermodynamics,
375
Endler’s clinal model, founder effects, 107
Endothia parasitica, chestnut blight, 123-5
energy, second law of thermodynamics, 320-1
energy flow and diversity, 345-72
global phase, 370-1
productivity, experimental increase, 345-7
prospects, 371-2
unimodal pattern
intertaxonomic, 350-70
regions, 348-50
energy-area hypothesis, 331-2
Enteromorpha, 342-3
environmental heterogeneity, and productivity,
354-7
environmental perturbations, 120
environmental variance, effects on habitat diver-
sity, 380
Eocene mammals
diversity estimates, 56, 142
extinction rates, 142
and speciation, 301
Eocene molluscs, recovery from mass extinction.
149-50
ephemerals, 170
epochal steady states, 52-60
equal-area samples
Amazon basin, 294
Australia, 291
birds and Lepidoptera, Britain, 294
equitability, 201
Eriophyllum ambiguum, 171
eucalypts, Eucalyptus spp.
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hybrid zones, Tasmania, 47-8
jarrah, 173
eurytopism, defined, 99
evapotranspiration, 364
evolution
habitat diversity, 175-89
new genes, 94
evolutionary compromise, 311
evolutionary deadlock, 311
evolutionary mutualists, 303
Evolutionary Stable Strategy, trade-off, 311
evolutionary time, 50-62
species-area curves, 264-96
time scale, 138
excess penetrance, 104-5
exchange of species, 71-2
experimental increase of productivity, 345-7
explanations, 6-7
extinction, 112-50
of abundant, widespread species, 122-6
causes
accidents, 112-17
competitive extinction, 229
population interactions, 113, 229-34
population size, 114-17, 217-28
by predation, 126-7, 231-2
doomed species, 145-6
and geographical range, 114-21, 118-22
logarithmic process, 135-7
population size, 317
probabilities, species-island combinations, 115
rates, 299
abundance and distribution, 118-20
balance with speciation, 300-1
capture-recapture estimation, 141-3
curvature, 129, 250
effect of number of provinces, 279-84
equilibrium, 214
formula, 136-8
and immigration, 213
vs immigration rate, 138-41
islands, 130-5, 143-5, 250-2
latitudinal gradients, 339
lower, larger areas, 257-8
maximum likelihood estimation, repeated
censuses, 138-41
measurement, 13545
size of islands, 131-5
and species diversity, 128-35
and variation in abundance, 122
widespread, abundant species, 122-5
reptiles on islands of known age, 143-5
see also mass extinction

Falco concolor, 174
feedback, xiii, 263, 297, 299, 303, 375-6
ferns
Azores and Channel Islands, 235-6
constraints in growth, 314
fern-eating arthropods, 236-7, 261, 266

productivity, 434
Pteridium (bracken fern), 237
Fiji, birds, 185
Filago californica, 171
Finland
Aland birds, 218-24
birch forest, 326
fire, 172
fish species
Amazon and Congo river basins, 265
coastal fishes, latitudinal gradients, 28
numbers, 109
old lakes, 180
productivity, 44-5
Fisher’s o
effect of abundance, 202
equitability, 201
log-series distribution, 193
QBASIC program, 194
sample size, 202, 218
species diversity, 193-8, 203
fitness
density-dependent, 99-100, 163
frequency-dependent, 99
and optimization theory, 157-8
tolerance, 163
Wrightian surface, 100
flat laxity, 330
flies, 113
Florida
Keys, invertebrates, 426
mangrove islands, 245
food chains and webs
deserts, 320-3, 327
insects, 350
length, 320-32
and second law of thermodynamics, 320-7
and dynamical instability, 318-20, 327
return times, 328, 334
testing hypotheses, 380
testing major hypotheses, 380
total energy, 331-2
and trophic levels, 77-81, 325-38
omnivores, 81-2, 332-6
patterns, 77-86
diversity and higher trophic levels, 77--81
omnivory, 81-2
predator—victim ratios, 82—6, 336-8
population dynamics, 31744
see also trophic levels
Foraminifera, marine, latitudinal gradient, 29
fossils
biases in record, 307-10
capture-recapture estimation, 534
‘jack-knifing’ technique, 54-5
see also paleobiological patterns
founder effects
bottlenecks, isolates, 93
stasipatric speciation, 107
Fougqueria, ocotillo, 173
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fractal landscape, 189
France, Montpellierais region, 63
freshwater species
predator—victim ratios, 84
seasonality, 71-2
frogs, see amphibians
fungi
diversity, 2
eucalypt hybrid zones, 46-7
fynbos, South Africa, 29, 176-8, 289
species diversity, 31

T statistic (R,/R,, ), 272
range of values, 273
Galapagos archipelago, 89, 109
isolation, 279
gall formers, 78
game theory, dynamic, 166
gamma diversity, 33
gastropods
extinction and length of life, 119
Lake Tanganyika, 179
old lakes, 180
productivity, 44
species flocks, 178
versatility, 312
Gatun Lake, Panama, 255-7
Gause’s principle, niches, 127
genetic drift, 113, 115
geographical barriers, 90-2
geographical range, 90-2
and extinction, 114-21, 118-22
and speciation, 90-2
geographical speciation, 87-96, 108-9, 297-305
evidence for, 108-9
within more than one trophic level, 301-5
within one trophic level, 297-301
Geospizinae (Darwin’s finches), 89
Gerbillus andersoni, 158-9, 165
Gerbillus pyramidum, 158-9, 165
germination, 168-73
activity, adaptations in plants, 169-74
Giraffa, extinction and speciation rates, 137
giving up density (GUD), 165
glacial lakes, Canada, 335
Gleason semi-logarithmic plots, 11, 198, 209
and equation, 64-8
Glechoma, mint, 167
Gobi desert, Mongolia, rodents, 348-9
golden whistler, Pachycephala, 185
Goldilocks contest, 105
Gough Island, 185
granivores, 359
Greenland, polyploidy, 108
Guam
birds, 231-2
brown snake, 231-3
GUD (giving up density), 165
guided multiple linear regression, 377
guild, defined, 161

Index 427

Gymnopithys, antbird, 155
gymnosperms, 314
habitat
predictability, 171
specialization, 383
use, 157-75
variance, vs phenotypic variance, 101
habitat diversity, 32-6
colonization of new habitats, 306-7
effect on species-area curves, 190-210
environmental variance effects, 380
evolution, 175-89
coevolution with species diversity, 151-89
hypothesis and evaluation, 3547
increase, paleobiological patterns, 306-16
information theory, 34
new habitats, 306-7
niche space exploration, 310-16
and population size, 217-18
two-dimensional vs three-dimensional, 330-1
Haila’s islands, 256-7
Halcyon, kingfisher, 185
Haldane, J.B.S., quoted, 1
hare
competition and area, 2334
extinctions, 258
Hawaii
adaptive radiations, 89, 178
bird introductions, 230
snails, 178
heathlands
nutrient enrichment, 347
Western Australia, 29
see also fynbos; kwongan
helminths, species diversities, 61-2
Hesperodiaptomus arcticus, copepod, 188
high-risk species, 122
Homoptera, seasonality, 70
honeycreepers, 89
host age relationship, 60-2
host race formation, 98
hummingbirds
and flower mites, 120-1
Arizona, 361
West Indies, 235
hybrid zones, species diversity, 47-8
Hylophyax, antbird, 155
Hyposmocoma, 89

ice bridges, colonization of islands, 215, 237
ideal free distributions, 160-2
assumptions, 161
samples, 160
immigration, supertramps, 215
immigration rate
and dispersal ability, 234-8
and extinction rate, 214
vs extinction rate, 138—41
islands of W. Australia, 250-2
and isolation, 234
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and speciation, 110-11
taxon-specific, 215
inactivation process, mutation rates, 94-6
independent variables, reduction, 88
indices of species diversity, 199-200
see also Fisher’s a; Simpson’s index
individuals curve, defined, 270
Indonesia, Sunda Islands
mammals, 257-8
relict species, 130-5
information theory, habitat variety, 34
insecticides, knockdown, 2, 32
insects
British trees, 267-8
diversity, 2-3
indices of diversity, 200
standing diversity, 377
eucalypt hybrid zones, 47-8
fern-eating, 236-7, 261, 266
food chains and webs, 350
host age relationship, 60-2
tropical, seasonality, 70
intensive variables, 6
interactions, and accidents, 128
intercept value, 12
interference competition, 35960
interprovincial curves
continental drift, 2824
species—area curves, 276
time scales, 277
z-values, 282
intertaxonomic competition, 371-2
hypothesis and evaluation, 358-9
intertaxonomic patterns, productivity—diversity,
350-1
islands
biogeographical island, defined, 19, 211
continental, 130
defined, 19
distance effect, 234-43
effect on habitat use, 1806
endemism, 109
equilibria, 243-4
away from equilibrium, 248-50
extinction rates, 130-5
curves, 250
and immigration, 250-2, 257
nine hypotheses, 133
reptiles, 143-5
immigration, 211, 250-2, 257
istands theory, 212-63
isolation see islands, distance effect
land-bridge, 130
large/small, net extinction rate, 254-3
mountaintop, 130-1
non-equilibrial, 248-50
non-interactive dynamics, 214
patterns, 210-12
species-area curves, 210-63
population interactions

competition, 229-31
interactions and area, 2334
predation, 231-3
population size, and habitat diversity, 217-28
rabbit introductions, 2334
relaxation time, 426
saturation, 239
size, and extinction rate, 131-5
species diversity
compared with mainland, 180-6
and net turnover, 252-3
self-regulation, 214
steady state, 246-8
summary, 263
theory of island biogeography, 128-35,
212-17
‘contradictions’ in real turnover rates,
250-8
‘contradictions’ in z-values, 241, 262-3
turnover on islands, 2436
contradictions, 250-8
z-values, 25863
time scale, 259
see also archipelagos
isoclines, and steady state, 303-4
isolates
centrifugal speciation, 94
formation, 90-2
and divergence rates, 92-9
founder-effect bottleneck, 93
rates, 88
isolation, see islands; distance effect
isoleg theory, 163-6
Israel
deserts, rodents, 355
Wilderness of Paran, 321

Jack pine, 172

‘jack-knifing’ technique, fossils, 54

jarrah, Eucalyptus, 173

Johnson et al., model of competitive speciation,
103-5

Jolly-Seber model, populations, 56, 142

karyotypes, 46-9, 96-7, 107-8, 338-41
Kaspari, El Nifio droughts, 120

Kemp, C.D., SI as a statistic, 199

key adaptations, 110, 312-16

kingfisher, 91, 185

knife barriers, geographical speciation, 90-1
knockdown insecticides, 2, 32

Kobus, extinction and speciation rates, 137
kwongan, South Western Australia, 29, 176-8

Lake Baikal, 179-80
isolation, 279
Lake Gatun, Panama, 255-7
Lake Huron, colonization of islands, 215, 237
Lake Milaren, snails, 226
Lake Michigan, ice bridges, 237
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Lake Tanganyika, 179-80
lakes, species flocks, 179-80
Lates niloticus, Nile perch, 126
latitudinal gradients, i, 25-32
body size and diversity, 73-7
defined, 4
large-scale effects of area, 286-96
and polyploid species, 48-9, 338-9
productivity, 379
scale, 294
speciation, 294, 339
Terborgh’s pattern, 2846
Law of Large Numbers, theory of log-normal
distribution, 268
leafhoppers
extinction risk, 118
seasonality, 70
Lepidoptera
Britain, 294
cumulative diversity, 65-6
diversity, cycle, 65, 70
moths, species diversity, 64-7
Rothamsted, 193, 195-7
Lepus, hare, 233-4, 258
Lethbridge, moths, 64-5, 67
Levings and Wheeler, El Nifio droughts, 120
Liapunov, 318
life history evolution, 157-8
lighthouse keeper’s cat, 128, 146, 381
limiting similarity, niches, 6, 127-8, 186-9
limpet, Lottia alveus, 121
Littorina littorea, sea snail, 342
lizard
Anolis sagrei, 185
and orb-web spiders, 129
see also reptiles
log-normal distribution
abundances, 352
canonical, 271, 379
theory, Law of Large Numbers, 268-9
log-series distribution, Fisher’s o, 193
long-term increase in diversity, 306-16
paleobiological artifacts, 307-19
lorikeet, Vini vidivici, 233
Lottia alveus, limpet, 121
Loxodonta, extinction and speciation rates, 137
Lyell, fossils, 112

M (index of diversity), 200
MacArthur, R.H.
{(dedication), iv
on models, 6, 32-5, 734, 128, 157, 181-2,
186, 212-17, 243, 247, 263, 348, 375
MacArthur—Wilson hypothesis, islands, extinc-
tion rates, 133
Madeira Islands, birds, 234-5
Maine, mammals, 426
mainlands, defined, 212
maize, selection, 105
Malaysia, Sunda Islands, 130-5, 257-8

Index 429

Malesian rainforest, 30-2
mammals
chromosomal variants, seismic activity, 46-7
diversity, 2
Eocene, 56
herbivorous, Africa, 349
Indonesia, Sunda Islands, 257-8
mountaintops, 249-50
North America, 294
fossils, large, 57
quadrupedal, latitudinal gradients, North and
Central America, 26
southeast Australia, 2046
teeth, 313
z-values, 280, 283
mammoths
extinction, 145
Wrangel Island, Russia, 146
mangrove islands, 227, 245
marine benthos
Antarctic brachiopods, productivity, 45
megafaunas, 348
Ordovician, 52
Paleozoic, 362
productivity, 43-4
biomass, 445
sediment type, and ocean depth, 362
marine invertebrates, 36, 51, 309
epifaunal, 36
Florida Keys, 426
Phanerozoic time, 51, 309
marine species, ranges, 91
mass effect, 259
species, 376
mass extinctions, 146-50
causes, 149-50
Cretaceous—Tertiary mass extinction, 37, 110,
147
effect of number of provinces, 279-84
intervals between, 147, 305
Maastrichtian, 150
periodicity, 147, 305
probabilities, 147
see also extinction
mating
mating preference genes, 103
random mating, 101-2
Mauritius, species diversity measures, 196-7
measles, diseases, 228
Mercator projection, 284-5
mesquite, Prosopis, 174
metabolism, time retreat, 175
Metapeira datona, spider, 233
Metrosideros polymorpha, 89
Mexico, Sea of Cortez, reptile extinction rates,
143, 378
Michigan plants, species—area curve, 11
migratory species, 174-5
minimum-spanning tree, 230, 232
Minnesota, old fields, 62-3
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mint, Glechoma, 167
Miocene, mammal extinctions, 145-6
mites

flower, hummingbirds, 120-1

soil, species diversity, 35

species diversity and latitudinal gradients,

2912

models, simplicity, 6
molluscs

Eocene, 56, 142

extinction rates, 118, 138

freshwater, species diversity, 34

mass extinction, 149-50

Pacific, 290
Mongolia, Gobi desert, rodents, 343-9
mongooses

diversity and body size, 75-6

lizard predation, 232

predation on lizards, 129
monocotyledons, extinction rates, 138
Monte Carlo computer simulation, §1-2
moths

diversity, 65

Lethbridge, 64-5, 67
‘mountaintop islands’, 130
mountaintops

mammals, 249-50

plants, 250
mouse

Mus musculus, 47

Peromyscus, 93, 934, 288
mouse, addressed by Robert Burns, vii
multiple linear fishing expedition, 377
multiple linear regression, non-independent vari-

ables, 208-10

mutation rates

inactivation process, 94-6

population size, 95
mutualism, evolutionary mutualists, 303, 304

Namib Desert, trophic levels, 322
Neotoma, Ohio, birds, 64, 69
nested design, species-area curves, 10
Netherlands, Wadden Sea islands, 234, 258
New Guinea
ants, 17-18, 260
birds, 185
island colonizations, 237
z-values, 240-1
new habitats, 306-7
New Mexico, pinyon—juniper woodland, 209-10
New Zealand
archipelagos, 279
land snails, 178-9
Newton, and Einstein, 374-5
niches
breadth, coevolution, 15766
disappearance, 120-1
exploration, 310-16
Gause’s principle, 127

limiting similarity, 6, 127-8
overlap, isoleg theory, 164
species closeness, 186-9
Nicolet River valley, Quebec, Ordovician inver-
tebrates, 52, 68-9, 109-11, 306-7
increase in diversity, 306-7
‘jack-knifing’ technique, 54-5
Nile perch, Lates niloticus, 126
non-independent variables, multiple linear
regression, 208-10
non-linear regression technique, 12
non-linearity, species-area relationship, 30
Norfolk Island, 278
North American mammals, 294
large fossils, 57
mass extinctions, 1456
North Atlantic megafaunas, 348
North Atlantic ostracodes, 58
North Pacific Gyre, 281
Norway, Arctic, 325
Nothofagus, southern beech, 1824
nutrient enrichment, experimental, 39, 346
nutrients, and productivity, 3940

oak, leaf miners, 61
oak-pine forest, Brookhaven, NY, 63
Oceania, ants, 17-18
oceans
depth, and sediment type, 362
provinces, 281
see also marine benthos; named oceans
ocotillo, Fouqueria, 173
Odynerus, 89
Ohio, birds, breeding, 71
old fields, Minnesota, 62-3
omnivory, 81-2, 332-6
life-history omnivory, 335
optimal foraging, 158-9, 302, 375
density-dependent, 367-8
optimal habitat use, 157-75
effect of islands on, 1806
ideal free distribution, 160-2
in the presence of competitors, 162-6
by plants, 166-74
seasonality, 174-5
seed germination, 169-73
optimization
migratory species, 174-5
optimal behavior, 160
theory, and fitness, 157-8
orb-web spiders, 116, 122, 129
Orconectes, crayfish, 156
Ordovician invertebrates, 138, 306
increase, 310
‘jack-knifing’ technique, 54-5
Nicolet River valley, Quebec, 52-5, 68-9,
109-11, 306-7
origination rate, 376
Oryctolagus cuniculus, rabbit, 233-4, 258
ostracodes
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North Atlantic, 58
old lakes, 180
trade-off principle, 152

Pachycephala, golden whistler, 185
Pacific archipelagos
birds, 240-1
non-linear regression technique, 12
Pacific islands, lizard predation, 232
Pacific Ocean
biomes, 287-8
North Pacific Gyre, 281
paleobiological patterns, 50-60, 297-316
epochal steady state, 50-60, 297-305
extinction and range size, 118-20
increase of diversity, 306-16
artifacts, 307-10
new habitats, 306-7
niche space, 310-16
pull of recent, 308-10
number of provinces, 279-84
productivity-diversity, 28-9, 363, 3656
trends in speciation, 109-11
Paleozoic
brachiopods, 59
marine benthos, 362
Pamiro-Alay Mountains, mammal chromo-
somal variants, 467
Panama
ants, 119-20
birds, 180-1, 356
island birds, 255-7
isthmus as land link, 280
Pangaea, and Permo-Triassic catastrophe, 281,
283
Paramecium, 113
Pédramo islands, Andes
birds, 241-3
species-area curve, 20
defined, 241-2
z-values, 242
Paran, Wilderness of|, Israel, 321
Parartemia, brine shrimp, 174
parasitoid systems, 334
Partulina, 89
passenger pigeon, Ectopistes migratorius, 122-6
Patagonia, birds, 182-3
patterns
defined, 4-5
dimensionless, 73-86
food chains and webs, 77-86
four types:
among biotas, 24-5
archipelagos, 14-22
large pieces of a biota, 9-14
tiny pieces of a biota, 22-3
islands, 210-12
paleobiological, 297-316
population dynamics and food chains and
webs, 31744

Index 431

Preston’s temporal pattern, 63-8
processes and explanations, 5-7
regional, 40-5
small-scale, 3940
species-area curves
island patterns, 210-63
mainland patterns, 190-210
in time, 50-72
Pectocarya, 171
pelagic species, 290
Pennsylvania, birds, species—area curve, 23
Pére David’s deer, 112
Permo-Triassic catastrophe, Pangaea, 281, 283
Peromyscus (mice), 93-4, 288
perturbation analysis, 149, 318
Peru, birds, 32
Phacochoerus, extinction and speciation rates,
137
Phaenostictus, antbird, 155
Phanerozoic time, 50-2
marine invertebrates and plants, 51
Pharus latifolius, bamboo, 1534
phenotype cartel breakup, speciation, 1567
phenotypic dissociations, 312
phenotypic variance
vs habitat variance, 101
and random mating, 101-2
photosynthetic capacity, and efficiency, trade-
off, 154
Piedmont, diversity, 63
Pimm-Lawton hypothesis
dynamical stability, 317, 327-33, 375
omnivores, 332-3
parasitoid systems, 335
pine
Jack pine, 172
Rhus ovata, 172
pinyon-juniper woodland, Utah and New
Mexico, 209-10
Plagithmysus, 89
plankton, 118
Canadian lakes, 42
Plantago patagonica, 171
plants
angiosperms and gymnosperms, 314
Broken Hill, species-area curve, 23
Channel Islands, z-values, 17, 18
clonal, ramets, 166-7
desert, germination, 169-74
extinction rates, 138
habitat selection, 166-74
islands
W. Australia, 250-2
z-values, 242-3
land, first appearance, 313-16
latitudinal gradients, 25-32, 48--9
mountaintops, 250
opportunism, 1724
Phanerozoic species diversity, 51
phenotype variation, 167
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pollination strategies, 168-9
polyploid species, 48-9
rootless stages, 168-9
seeds, 168-73
germination activity, 169-74, 314-16
number and size, 314-16
sex strategy, 167
species diversity, and productivity, 404
spread of angiosperms, 313-16
time specialization, examples, 168-74
trade-off principle, 153
various, species—area curves, 24
vine habit, 167-8
see also trees
Pleistocene, marine benthos, 362
Pliocene, mammal extinctions, 145-6
point diversities, 33
measuring, 380
pollen dating, trees, 60
pollination, 168
Pollock’s robust design, 142
polychaetes, productivity, 44
polyploid species, 33841
allopolyploidy, 96
and altitude, 48-9
Arctic floras, 338
autopolyploidy, 96
evidence for, 96-7, 108
higher orders, 97, 33940
latitudinal gradients, 48-9, 338-9
prevalence, 108
rates of polyploidy, 299
relative species diversity, 48-9
ponds, 187-8
population densities
covariance in, 367-8
and productivity, 367-8
minimum viable, 321, 352
populations
closed [footnote}, 53
dynamics, and food chains and webs, 31744
interactions, 113
causes of extinction, 113, 229-34
role, 125-35
Jolly-Seber model, 56
size
causes of extinction, 114-17, 217-28
and habitat diversity, 217-28
predation
puzzles, 374
theories, 127
predator-victim ratios, 82-6, 336-8
changes
hypothesis and evaluation, 357-8
and productivity, 357-8
constancy, 82-6
destabilization, 346
feasible community, 336
freshwater species, 84
mammals, 85

vertebrate/insect systems, 333
prediction and testing in science, 334-5
Prestonian theory

canonical log-normal analyses of species

abundance, ii

extension of theory, 352

temporal pattern, species—time curve, 63--8

veil line, 352
productivity

and area, 369-70

and competitive structure, 359-61

defined, 39

and disturbance, 362-7

and environmental heterogeneity, 354-7

experimental increase, 345-7

high, consequences, 330

indexes of, 39

of:

competitor species, intertaxon, 358-9

decapods, 44-5

ferns, 434

gastropods, 44

protobranchs, 44
patterns, 4-5

decrease phase hypotheses, 354-70

dynamical instability, 357

increase phase, 351-3

latitudinal gradients, 379

regional, 40-5

small-scale, 3940

unimodal in regions, 348-70
productive space hypothesis, 331
reduction in covariance of population densi-

ties, 367-8

species diversity, 348

decline, 379

plants, 404

prospects, 371-2

and time, 361-2
productivity—diversity

biogeographical provinces, 370-1

decrease phase, 354-70

global scale, 370-1

increase phase, 351-3

intertaxonomic patterns, 350-1

regional patterns, 348-50
profits from loss, 166
propagules

as bottlenecks, 93

defined, 88, 212-13

mammals, 429

sizes, 216
Prosopis, mesquite, 174
Proterrhinus, 89
protobranchs, productivity, 44
province

defined, 212, 264

number and diversity, 279-84

see also biogeographical provinces
Pteridium (bracken fern), 237
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puzzles, 373-84
pyramid of numbers, 114

qualitative stability, 318
quantum speciation, 110
Quebec, see Nicolet River valley, Quebec

rabbits
extinctions, 258
introduction to islands, 233-4
ragweed, Ambrosia, 167
Rahbek
species—area curves, 13, 14
productivity—diversity in Neotropical birds,
369-70 i
random mating, and phenotypic variance, 101-2
rare species, 382-3
rarefaction, 192-3
Hart and Horowitz, 194
rat, Polynesia, 233
Red Queen principle, defined, 311
relict species, Indonesia, Sunda Islands, 130-5
reptiles
extinction rates
islands of known age, 143-5
Mexico, Sea of Cortez, 143, 378
latitudinal gradients, 27
West Indies, 15
rescue effect, defined, 259
reserves, subdivisions, 383
resource—density assumption, IFD, 161
retreat, metabolic, 175
return times, length, in food chains and webs,
328, 334, 357
Rhagoletis (fruit flies), 106
Rhinoseius, hummingbird flower mites, 120-1
Rhus ovata, 172
robberflies, Asilidae, 155, 321
rodents
chromosomal variation, seismic activity, 46-7
deserts, 361
Arizona, 355
Gobi desert, Mongolia, 348-9
Texas, 41
Rothamsted, Lepidoptera, 193, 195-7
cumulative diversity, 65-6
Rowettia, Gough Island bunting, 185-6
Russia, Wrangel Island, mammoths, 146

St Helena, beetles, 215
St Lawrence River, islands, 237
salamander, Bolitoglossa, 313
salinity gradient, ponds, 188
sample size
equal-area samples, 378
Fisher’s o, 202, 218
Simpson’s index, 199, 218
and species diversity, 190-2
species—area curves, shape generated by larger
and samples, 202-3

Index

scale(s)
dependence of z and ¢, 21
disturbance rates, 37
species—area curves, 5, 268
Schismus barbatus, 171
Schizoporella floridana, 312
Sea of Cortez, reptile extinction rates, 143, 378
seasonal variation, 68-72
seasonality, 174-5
second law of thermodynamics, 320-1, 320-2
second species effects, 165
secondary loss, 384
seeds and germination, 168-73, 314-16
see also plants
seismically active regions, chromosomal variants
in mammals, 46-7
self-regulation, species diversity in islands, 214
sex strategy, plants, 167
Shannon-Weiner index of diversity, 59, 145
shared preferences, tolerance differences, 368
sharks, in food chains and webs, 79
Sierola, 89
Silurian brachiopods, 59
Silurian terrestrial life, 306
plants, 51, 313
Simpson’s index
sample size, 218
species diversity, 198-202
simulations
model of competitive speciation, 103-5
Monte Carlo, 81-2
sink species, 211, 260, 376, 381
size of body, 73-7, 155, 302
Skokholm Island, Wales, 426
SLOSS controversy, 382
Smallwood, guild studies, 161-2
snails, 178-9
Bahamas, 217
Hawaii, 178
Lake Milaren, 226
New Zealand, 178
sea, Littorina littorea, 342-3
snakes
bolyerine, 313
brown snake, Boiga irregularis, 231-3
pit vipers, 312-13
see also reptiles
source species, 211, 260
South Africa
Breede River fynbos, 176
Cape Floristic Region, 176
fynbos, 29, 176-8
rainforest, species-area relationship, 29-30
South American birds
biomes, species-area curves, 13
Péiramo islands, 241-3
southern beech forest, 1824
speciation, 87-111
centrifugal speciation, 94
cladistic methods of modeling, 94
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competitive speciation, 97-108, 298
and adaptive radiation, 109-10
divergence after isolate formation, 92-6
ecological opportunity, 298
geographical speciation, 87-96, 108-9, 297-305
and immigration, 110-11
latitudinal gradients, 284, 339
modes, importance, 107-10
phenotype cartel breakup, 156-7
polyploidy, 96-7
rate, 298
and productivity, 375
stasipatric, 107
sympatric, predatory insects, 106-7
without geographical barriers, 103-5
see also polyploidy

species, total numbers, 1-3
species—area curves, 8-25, 190-263

among biotas, 234, 204, 264-8, 277-8,
297-305
among islands of one archipelago, 14, 210-63
among large pieces of biota, 9, 190-210
among tiny pieces of a biota, 22, 192-203, 279
differential equation, 376
disturbance pattern, 344
in ecological time, 190-263
effect of continental drift, 279-84
evolutionary time, 264-96
first, 9
four patterns, 5, 8, 190-2
graph, combined, 276-9
habitat hypothesis, 191, 204-5
how to build, 9-25
intercept value, 13
interprovincial patterns, 2648
island patterns, 210-63
theory, 212-17
W. Australia, 250-2
z-values, 258-63
linearity, and their slopes, 268-76
lizards, islands of known age, 143-5
logarithmic base, 21-2
mainland patterns, 190-210
effect of biogeographical provinces, 191-2
effect of habitats, 190-210
effect of individuals, 190
mechanisms, 258-63
nested design, 10
nested scales, i
non-linear regression technique, 12
provincial effects, 204
regional pattern, 9-14, 278
scale, 268
small-scale pattern, 22-3, 279
southeast Asia, 131
synthesis
several scales of place and time, 276-9
several scales of space and time, 276-68
theory, re-doing, 379
three scales, 277

z-values, 15-22, 203
islands, 258-63
single islands, 238-42
various taxa, West Indian Islands, 237
see also area
species—area effects
equation, scale dependence of z and ¢, 21-2
and species diversity, 376-7
and species—time relationships, 66
variable, global scale, 370
species curve of log-normal distribution,
defined, 270
species diversity
alpha, beta, gamma diversities, 33
biogeographical islands, compared with main-
land, 180-6
coevolution with habitat diversity, 151-89
dynamics, 299-301, 373-84
area effects, 376-7
differential equations, 374-6
future exploration, 377-8
hierarchical puzzle, 37384
problems, 378-81
SLOSS controversy, 382
and energy flow, 345-72
hybrid zones, 47-8
increase of diversity, paleobiological patterns,
artifacts, 307-10
indices, 199-200
Fisher’s o, 193-8, 203
Shannon-Weiner index of diversity, 59
Simpson’s index, 198-202
Yule’s index, 200-1
see also Fisher’s a; Simpson’s index
intermediate disturbance frequencies, 3414
intermediate disturbance levels, 36-9
new habitats, 306-7
predator—victim ratios, 84-6
and productivity, 40-4
prospects, 371-2
relative, polyploid species, 48-9
sample size, 190-2
standing diversity, 377
steady state, 339-40
trophic levels, food chains and webs, 77-81
species—energy hypothesis, 331, 352
species flocks, 176-80, 380
species richness [footnote], 201
species—energy hypothesis, 331, 352
species—time curves, 377, 379
species—time relationships, 66-7
spiders
orb-web, 116, 122
Bahamas, 129, 233
stability see dynamical stability
standing crop, 44
standing diversity, insects, 377
stasipatric speciation, 98, 103, 107
steady states
epochal, 52-60, 297-305
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islands, 246-8

and isoclines, 3034

steady state diversity, 33940
stenotopy, defined, 99
Stephen Island wren, Traversia lyalli, 128
stochasticity, 115, 127-8
Streptochaeta sodiroana, bamboo, 1534
succession, 62-3
Sunda Islands, Indonesia

mammals, 257-8

relict species, 130-5
super-hero phenotype, 151
supertramps, 215
Surrey

first species—area curve, 9

Lepidoptera, cycle of diversity, 65, 70
surrogate variables, 208
swallow, Artamus, 185
Sweden

birds, 193-5

Lake Hjalmaren plants, 198, 224-5
sympatric speciation, 98, 105-7
Syncerus, extinction and speciation rates, 137

Tadzhikistan, rodent karyomorphs, 46
Tasmania, eucalypt hybrid zones, 47-8
Taurotragus, extinction and speciation rates, 137
Taylor series, 318
teeth, mammals, 313
temporal habitats, optimality, 174
temporal patterns, 50-72
Terborgh’s pattern
latitudinal gradients, 284-6
tropical rainforest birds, 32
termites, latitudinal gradients, 27
territoriality, 359
Texas, rodent diversities, 40
Texas, Big Bend National Park, IFD in a guiid
of species, 161-2
thermodynamics
Elton-Hutchinson theory, 375
hypothesis, 327
second law, 320-2
top ten current problems, 378-81
Thuja swamp forest, 270
Timbuktu, polyploid species, 48
time
dividing (plants), 169-74
ecological time, 62-72
evolutionary time, 5062
habitats, optimality, 174
hypothesis and evaluation, 3612
plant specialization, examples, 168-74
and productivity, 361-2
temporal patterns of diversity, 50-72
see also species—time curves
time travel, 361
tolerance differences, shared preferences, 368
trade-off principle, 151-6
costs, 166

Evolutionary Stable Strategy, 311

giving up density (GUD), 165
Tragelaphos, extinction and speciation rates, 137
trajectories, stability, 320
Traversia lyalli, Stephen Island wren, 128
trees

birch forest, Finland, 326

deciduous habit, 68

host age relationship, 60-2

insects, 2678

leaf miners, 61

oak-pine forest, 63

pollen dating, 60

southern beech forest, 1824

Thuja swamp forest, 270
triclads, old lakes, 180
trophic levels

defined, 80

food chains and webs, 77-81

higher, and diversity, 77-81

maximum, error, 324

Namib Desert, 322

population dynamics, 317-18

steady state, 301-5

see also food chains and webs
tropical rainforest, species diversity, 31
tropical rainforests

Bahia, Brazil, 29

Malesia, 30-2

plants, 265

species diversity, 2-3, 29, 31

understory plants, photosynthetic efficiency,

154

tropics

latitudinal gradients, 284

lowland

birds, 369
species diversity, 380-1

ranges, spillover into non-tropical zones, 296
Turdus, thrush, 185
turtles, North America and Australia, 192, 293

Ukraine, chromosomal variants, mammals, 46-7
Utah, and New Mexico, pinyon-juniper wood-
land, 209-10

variation, in abundance, 122

veil line, 352

versatility, 312-15

vertebrate/insect systems, predator-victim
ratios, 333

vine habit, 167-8

Vini vidivici, conquered lorikeet, 233

Viverridae, see mongooses

Wadden Sea islands, Netherlands, 234, 258

Wales, Skokholm Island, 426

Wallace, island endemism, 109

Washington, Puget Sound, colonization experi-
ments, 227-8
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wasps, 113
weasel, disturbance effect, 37
weevils, 113
West Indian Islands
hummingbirds, 235
z-values, various taxa, 237
West Virginia, Greenbriar Valley, cave-dwelling
species, 266-7
wheatbelts, Australian vertebrates, 207-9
Whittaker’s principle, 301
Wilderness of Paran, Israel, 321
Wisconsin
American chestnut, 124
fish, 204
world, area, tropics vs northern lands, 284-5
Wrangel Island, Russia, mammoths, 146
wren, Traversia lyalli, 128
Wrightian surface, 100

writing style, i
Yule’s index, 200-1

z-values, 273
actual values, 273
between-province, 264
on islands, 258-63
single islands, 23842
mammals, 280, 283
reduced, higher species diversity, 276
small provinces, 383
species—area curves, 15-22, 258-63
islands, 258-63
see also species—area curves
zooplankton, Canadian lakes, 42
Zostera marina, 121
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