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Acinonyx jubatus (cheetah)
metapopulation structure, 132

adaptation, definition, 2

autocorrelated random environmental
variable, 30, 31

Bessel function of zeroth order, 110
Biosphere Reserves, 166
body mass
extinction models, 38, 39, 45-8
persistence, 76, 77
population density, 40
population growth, 41
bottleneck
definition, 178
and extinction, 178
size and MVP, 178, 179
bottlenecks
and effective population size, 112-13,
132-3, 178-9
and inbreeding depression, 178-9

Canis lupus (timber wolf), optimum
population, 4
captive breeding, 151-6, 166, 177
and animal culture, 181
costs, 152
rhinos, 151, 152
carnivores, conservation networks, 171,
172
catastrophe
demographic models, 64-7
genetic models, 60-4
and management, 76
mathematics, 65
minimum viable population size, 59-67,
genetic, 624, 934
models, 35, 59-67
natural, 71
population size, 66

population viability, 71-3
and time scale, 134-5
Ceratotherium simum cottoni (white
rhino), 143
captive breeding, 152
Cervus elaphus nannodes (tule elk),
interagency conservation, 165
chance events and population persistence,
69-84
chromosomal polymorphisms, managed
populations, 116
competition, 37-8
conservation education, 154
conservation efforts
cooperation, 167
goals, 82, 83
integration, 82, 83
issues, 70, 84
systematic, 83
conservation networks, 82, 166-72
census size, 171, 172
large carnivore protection, 171
maps, US, 170
US potential and areas, 168, 169
conservation planning time, 75
conservation programs, organizations, 161
Cynomys leucurus (prairie dog), islands
and host population, 127, 128

decision analysis, 1414, 154-7
Delphinium barbeyi, 6
demographic drag, 26, 33
demographic stochasticity, population
vulnerability, 133, 134
demographic uncertainty, population
viability, 71-3
Dicerorhinus sumatrensis (Sumatran
rhino), 141-57
captive breeding, 151-5; evaluation, 153
current status, 144, 147, 148
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Dicerorhinus sumatrensis (continued)
disease and management, 150
goals, 156
management, 148-56; costs, 149-51;
decision tree, 148; strategy evaluation,
153-5
numbers, 145, 146
poaching, 147, 149; costs of control, 149,
150
political areas, 147
probability of extinction, 147
program implementation, 156
reserves, 147, 150
transiocations of subpopulations, 151,
152, 155
Diceros bicornis (black rhino), captive
breeding, 152
diffusion approximation. 65, 66
disease, 133, 143, 147, 150-1
Drosophila sp.
inbreeding depression, 96
lethal mutations, 97

effective population size, 61-4, 87-9
and cooperation, 177-8
and fluctuation in population size, 101
and gaps, 138, 177
and maintenance of variation, 98
and population turnover, 132-3, 138
and overlapping generations, 103-6
and sex ratio, 94-100
and variance in progeny number, 99-100
estimation, 99-106
electrophoresis, 114
electrophoresis and heterozygosity, 118
endangered species
identification, 1424
management of critical, 141-57
management interventions, 149
Endangered Species Act, 161, 165
endangerment, defining, 81
energy levels and population size, 39
environmental change
computation, 41
population size and persistence, 48, 49
environmental stochasticity and population
vulnerability, 134, 135
environmental uncertainty and population
viability, 71-3, 76-8
ephemeral populations, long-term
persistence, 112, 113
epidemic
and probability of extinction, 147, 148
rhinoceros management, 148
evolution, Wright's shifting balance, 111
extinction
analysis, 53, 54
animal size, 38, 45-6

autocorrelated randomized
environmental variable, 29-31

body size dependence, 38, 45-6

chance: circumstances, 12; concern,
69-71; demography, 11-34

dynamics, 79-81, 135, 136; chance
incorporation, 80; probability
determination, 80

fragmented forest, 50

hazards, 69, 70

latitude dependence, 45-6

mean time, simulation, 28

median time in catastrophe, 66, 67

model effectiveness, 43-9

models and mammals, 35-50

population size, 176, 180

probabilistic, 70

probabilities, 38-41; estimation, 141,
142; event impact, 143; Sumatran
rhino, 143

runs, decreasing, 29

species, 69

time to, simulated birth-and-death
process, 13, 24, 25, 37

trophic dependence, 45-6

fairness doctrine, 177
Falco peregrinus (peregrine falcon), 6
food, usable and extinction model, 39, 40

gap prevention, 177
Gaussian random variable, 30
gene flow
artificial promotion, 113
intercolony, 108-10
gene frequencies, stochastic behaviour, 60
genetic differentiation between colonies,
110, t11
genetic drift, 63
genetic uncertainty, population viability,
714
genetic variation
deleterious, 95-7; expression, 96;
recovery rate, 98
depletion, 87; population vulnerability,
133
measurements, 114-18; quantitative,
115, 116, 119; single-locus, 114
mutation, 93; source and population
size, 98, 99
neutral genes, 91, 92; recovery rate, 95
random genetic drift, 92, 93
rate of loss, 64
recovery rate, 94
total, compartments, 91
types and long-term survival, 89, 90
Global 2000 Report to the President, 69
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growth rates
autocorrelation, 31
density dependence, 15
and genetics, 181
and population size, 14, 15, 27, 28;
individual and environmental
variance, 27; variance patterns, 16, 17,
22,23,77,78
serial correlation, 29
Gymnogyps californianus (California
condor), 84, 181

heterozygosity, 61

and viability, 74

in catastrophe model, 624
Heliaeetus leukocephalus (bald eagle), 144
heritability monitoring, 115, 116

inbreeding, 74
coefficient, 107
depression, 96, 97; and bottlenecks,
178-9, 180; managed populations,
116-18; severity, 117
pedigree, 117
population vulnerability, 132, 133
Interagency Grizzly Bear Task Force, 164,
172
intrinsic value, 9
island biogeography, 49-50

karyology, 118

Leslie matrix, 27
Liebig’s Law of the Minimum, 8

mammalian persistence
boreal forest, 41, 42; body mass, 45-8;
prediction of mode, 44
extinction models, 35-50
K selection, 47, 48
mountain top, 42
r selection, 47, 48
mammals
carmvores, 44-7
general extinction analysis, 41-3, 53, 54
herbivores, 46, 47
species persistence, predator, 175
temperate environments, 47
tropical environments, 47
Man and the Biosphere Programme, 162,
166
managed populations
genetic monitoring. 113-18: techniques,
118
zoological gardens, 116
management
animal ranges. 160

187

critically endangered species, 141-57
intervention, 33
mathematical theory, limitations, 67
metapopulation, 33, 106-13, 127
dynamics, 78-9, 136, 182
genetic variation, 133
patch size and turnover, 136, 137
strategy and species persistence, 78, 79
migration, effect on generic variation, 64
minimum area requirements (MAR), &,
33,45,72
and body size, 76
minimum conditions, 1
minimum viable population (MVP), 35
bottleneck size, 178, 179
calculation, 62
catastrophes, 59-67
conservation efforts, 50
demographic concept, 11, 59; definition,

determining, 75-9

estimates and management, 177

factors affecting, 60

genetic components, 179

genetic concept definition, 60-2

lowest, vertebrate, 175

problem, 11

risk levels, 175

security levels, 78

term, 45

uncertainty, coping, 69-84

model

analysis and biological reality, 67

birth and death process, 11, 12, 14, 32,
38; biological adequacy, 26-8; birth
and death rates, variance in, 16-17;
demographic drag, 26; environmental,
16; individual, 16; metapopulations,
33; parameters, 14-18; revised
formulation, 18; serial correlation,
28-32; time to extinction, 24-6

continuous population density, 108

demography of catastrophe, 64-7

dynamics of patches, 136

effectiveness, 179

extinction and mammals, 35-50; body
mass dependence, 3841, 45-7;
catastrophe, 35; effectiveness, 43-9;
environmental variance, 40, 41, 48;
Goodman'’s, 36, 37, 54-7, 72; minimal
data, 36; random walk, 35; support,
41-3; test, 49

Goodman’s, 11-34, 54-7, 72; Belovsky's
test, 77, 78

island, 110-12; Wright, 62

1solation-by-distance, 106-8;
neighborhoods, 107

probabilities of extinction, 142, 143

small population demography, 12-14
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model (continued)
spatial extension, 126, 127
stepping stones, 108-10; colonies, 109,
110
stochastic, predator/prey, 48
Wright-Fisher, 61
mountaintops, boreal forest mammals, 42,
43
multi-institutional cooperation, 1626
administration, 163
routes, 162
tule elk, 165, 166
multiobjective programming, 155
Mustela nigripes (black footed ferret), 127,
181
mutation, 91
deleterious, 95-7
genetic variation source, 98
lethal, equilibrium frequency, 97
rates, 179
MVP see minimum viable population

narrow sense heritability, 115
management, 116
Natural Wilderness Preservation System,
171
nature reserves
inadequacy, 84
multiple, 81, 82
species survey, 81
systems and reserves, 82
Us, 82
worldwide, 81
neutral genes, long-term survival, 90-2

offspring—parent regression, 118

patch populations, 128-38, 177
persistence time, 13, 33 see also
mammalian persistence
body mass, 76, 77
density dependence, 21, 22
distribution, 23-6; exponential, 26
maximum population size, 18-23
mean growth rate, 21, 23
plot of mean, 19
population and 95% probability, 44
predicted and observed, 43
uncertainty classes, 71, 72; catastrophe,
72—4; demographic, 72, 73;
environmental, 72, 73; genetic, 75
vanishingly sparse population, 20
Physeter catodon (sperm whales), 5
Pinus torreyana, 178
poaching, 147, 150, 177
population
ceiling, 13-14
definition and factors affecting, S, 6

effective sizes, 87, 88
turnover, 7, 129-31
population dynamics, 3, 12
factors, 3, 4
and genetics, 180, 181
population genetics, threatened species
management, 87
population growth see also growth
variability, 77, 78
population management strategies, 34
see also management
population size
conservation networks, 171-2
effective and long-term survival, 88, 89;
estimates, 113, 114; per unit time, 105
ephemeral populations, 112, 113
estimation, 99
fluctuations, 101; formula, 102
generation time, 104
genetic load, 179
minimum effective, 93
overlapping generations, 103-5
persistence time, 18-23; effective, 61;
energy levels, 39

progeny number and variance, 99-103
sex ratio, 99-103
stable populations and models, 106-13
subdivided populations, 106, 111;
genetic variation, 111
population structure, isolation-by-distance,
107

population survival, long-term threats, 76
effective population size, 88, 89
equilibrium approach, 90
genetic considerations, 88-99
genetic variations, 89, 90

population viability see also MVP, viable
population

catastrophes, 71-3
conservation networks, 166-72
demographic uncertainty, 71-3
environmental uncertainty, 71-3
genetic uncertainty, 71, 72, 74
limits, 71-5; implications, 79
spatial structure, 125-38

population vulnerability analysis (PVA), 5,

127

catastrophes, 134, 135
components, scheme, 130, 131
demographic stochasticity, 133, 134
environmental stochasticity, 134, 135
extinction dynamics, 135, 136
inbreeding, 132
local population extinction, 129, 130
multiple patch systems, 131
process interactions, 130
recolonization dynamics, 135, 136
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populations, linking, 6

preservation, defining, 81, 84

progeny number, effective population size,
99-103

Programme on Man and the Biosphere,
162

random walk, 35

recolonization dynamics, 135, 136

research needed, 182

Rhinoceros sondaicus (Javan rhino),
probabilities of extinction, 143

R. unicornus (Indian rhino), captive
breeding, 152

Sabah, map, 145, 146
scale phenomena, 5
selection, long-term survival, 90
Sequoia sp. turnover, 7
serial correlation effects, 28-32
sex ratio
demographic parameters, 103
progeny and population size, 99103
single-locus variation, measurement, 114,
115
spatial extension
population biology models, 126
problems, 125
spatial structure
definitions, 128
patterns, 128
and vulnerability, 125-38
species, long-term persistence, 1;
definition, 2
Species Survival Commission (SSC), 156
Speyeria nokomis (Nokomis fritillary
butterfly), endangered, 143, 144
Spotted Owl Management Agencies
(SOMA), 127, 128
management, 136
stochasticity, 21, 133-5
Strix occidentalis (spotted owl)
and Douglas fir, 127
population genetics, 108

189

subdivided population, 106-13

subpopulation, 106-13

Sumatra see also Dicerorhinus
map, 145

translocation, 151
turnover, see population turnover

uncertainty, 71
Ursus americanus (black bear), 5
Ursus arctos horribilis (grizzly bear) see
also multi-institution
Committees, 161
habitat, 161
population dynamics, 12, 127, 161
protection, 161
US and Capada, 6
US, conservation efforts, 83
invertebrates, 143, 144
utility function, 153, 154
factors affecting, 154

viability
analysis, 8, 9; candidates, 9; results, 177
genetic variation, 90-9
single locus polymorphisms, 94
system, 3
viable population
concept, history, 24
description, 1
management agency cooperation,
159-72
minimum, 3-5 see also minimum viable
population
scale, 5
virus disease, 133

wildlife refuge design, 49

Wright-Fisher model, 60—4

World Wildlife Fund’s Minimum Critical
Size of Ecosystems Program, 77
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