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abortion, selective, in adaptive modification

of sex ratio, 233

absolute fitness, measure of, 67-8

active choice, in sexual scramble, 183-5

active replicator, 47-8, 61

activities: and investment of resources, 92;
measurement of, 335; pattern of, 326,
332

adaptability, 114

adaptation: concept of, 11-13, 17; fitness
for, 15-17; of genes, 20-1, 25, 61; in
radiation of species, 329-30; in species
arrays, 332; in vehicles, 55-6, 61

adaptationist hypothesis, 344-5

adaptive behaviour, 137, 323

adaptive hypothesis, for sex-ratio variation,
237-8

adaptive modification, of sex of progeny,
230-1

adaptive significance, of mutualistic
grouping types, 283-5

adaptive trait, 129

adaptive trends, 343; comparisons of, 319-
22, 348-58

adaptive value, 88, 97

adaptive variability, 144

adaptiveness, of social behaviour, 323-5

additive model, of fitness, 76-7, 79, 81, 84

adult survival rate, 67

advantages: of dispersal in space, 102-3;
dispersal in time, 99; investment vari-
ation, 100-1

advertisement level, 181-2, 185

advertisement, sexual, 176-8, 180, 181-5

age difference, of sexes in Yanomamo

Indians, 291, 311, 316

age at maturity, 326-7

age of mother, in reproduction, 106, 235-6

age and ontogeny, 300-1

age structure of population, 1589

age : sex distribution in Yanomamd
Indians, 291, 316

age, related to size, 191, 365

allele: for altruism, 76-9, 82; distribution of,
145-6; and fitness, 65; in gene identity,
115, 128-9; in kin selection, 39-42

alliance formation, 281-3, 294-5

allies, social, 3001, 307-8

allocation of resources, see resource alloca-
tion

allometry, 87, 345, 354-5, 357-8

alternative strategy: competition, 186-94,
198; payoff, 372-3, 375; for resources,
378

altruism: allocation of, 263-5; compulsion
in, 259-60; concept of, 249-65; delayed
benefit in, 257-9; evolution of, 31-2, 33,
82-4, 103-4; evolutionary existence of,
256-7; explanation of, 255; in IM groups,
281-3, 286; imposition of, 256; in kin
selection, 5-6, 22, 66; motive for, 256,
and non-adaptive behaviour, 256, 260-1;
due to parental manipulation, 31; prob-
lems in, 263-5; recipient of, 252, 254-6;
in synergistic selection, 34-7; time scale
of effects of, 255

altruist, 39-42, 74-6, 79, 80, 106 (see also
helper)

altruistic act, 264

altruistic behaviour, 251, 257
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altruistic gene, 31-34, 33, 83,104, 134

altruistic genotypes, 66

altruistic individual, 66, 78-9, 80-2

altruistic interactions, 106, 270-1

altruistic trait, 29, 31-4, 33, 72, 74-5

amino-acids, in evolution, 67

amphibians, anuran, and sex role reversal,
204-5; see also individual spp.

analysis, in comparisons, 343, 34652

analysis of covariance, 353-4

animal-centred measurements, 334-7, 340

animal dispersal, 88-9

anisogamy, evolution of, 206

ants, Myrmecocistus, 260

anteater, 17

antelope: adaption for speed, 144; African,
328-33; breeding groups, 337; cover
density and social behaviour, 325; food
strategies, 335; see also individual spp.

anthozoan coelenterates, 159

arctic skua, 68

arranged marriages, among Yanomamo
Indians, 294-300, 316

array of species, 331-7, 340

asexual reproduction, 17, 50, 61-2

attack, success of, 185

attraction: of predator, 185; sexual, 183;
zone of, 176, 182-3

attributes: in inter-population comparisons,
337-40; measurement of, 334-7; species
specific, 331-3

babbler, Turdoides spp., 259-60

baboon: altruism, 38, 261-2; costs of
rearing offspring, 229; male coalitions,
Papio anubis, 261-2; maternal domin-
ance, 236; mutualism, P. hamadryas,
P. anubis, P. cynocephalus, 27980

band societies, 2914, 305

Batesian mimics, 71, 185

bee: altruism, Centris pallida, 251, Apis
mellifera, 264-S5; food supply, C. pallida,
365; mating strategy, C. pallida, 191, 365,
369

behaviour: adaptations, 87, 95-7, 323-5;
changes, 142; comparisons, 326; develop-
ment of, 134-9, 147; effects on, 143-4;
evolution of, 1; while feeding, 335; genet-
ically determined, 3689, 378; morpho-
logy of, 173; pattern, 1346, 138; social,
see social behaviour; specialisation, 328—
30, 363

behavioural assessment, 366-8

behavioural character, 134-5, 343

behavioural characteristics, 113-4, 129,
310, 319-21

behavioural decision-making, 91-5

behavioural diversification, 95, 327

behavioural ecology, 269, 354-8

behavioural mechanisms, 157

behavioural strategies, 321, 364-8, 372,
375-7

behavioural trait, 135

behavioural variants, 323-4

behavioural variation, 221, 343

benefits: of altruism, 252, 255, 257-9, 263—
4; of behavioural strategies, 321, 375-7;
in competitive competitions, 181, 197; to
female mutant, 210; of fitness, 39, 66,
74-6, 80, 83, 104; measurement of, 369,
371; of mutualism, 271-7, 281-5; to
mother of mature daughter, 228-30; of
parental care, 207-9; scaling of, 178-81,
180, 198; in sexual scramble, 176-7, 198;
of slow development, 142-3; of specific
gene, 135

Bergman’s rule, 96

best fit, line of, see line of best fit

bilateral cross-cousin marriage, 301

biochemical traits, 14, 128-9

biotic adaptationism, 55

birds: adaptive behaviour, 325; alarm calls,
42, 262; altruism, 257-8, 262; behaviour,
325; colouration, 186; diet, 331-2; flock
formation, 42, 103; groups, of kin, 279—
80; imprinting, 140-3; mutualism, 280;
nest helpers, 257-8; nesting strategy,
101-3; predation avoidance, 186; poly-
gyny, 280, 344, sexual dimorphism, 186;
sex role reversal, 204-5; territory, 344;
variations in brood members, 158-9; see
also individual spp.

birth, date of, and sex ratio of progeny, 237

birth of first child, age of parents among
Yanomamé Indians, 291, 311, 316

birth weight, relative in male and female
mammals, 227, 229, 231

blackbird, Agelaius spp., 331

blowfly, 158

bluegill sunfish, 194

blue tit, 145-6

bodily condition: and birth sex ratio, 234—
6; strategy for fitness, 94; foraging, 103,
108; reproduction, 99, 106

body size: costs and benefits, 369; and
environment, 95-6, 332-3; interspecific
comparisons, 320; and male strength,
224, 226-8; and mating success, 364-5;
in radiation of species, 328-30; relation-
ship to tooth area, 345; and reproductive
success, 224, 226-8, 344

body weight, 327, 346

boom-bust strategy, 100-1, 108

bottlenecks: in family size, 88; gene extinc-
tion in, 117-8; in population size, 115,
117; in Tristan da Cunha population, 126
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bovids, African, 328-30; see also individual
Spp.

brain size, relative, 346; see also encepha-
litic quotient

bread baking analogy, 135-6

breeding, see also reproduction: position of
altruist, 258; process, 258; success, 105,
258, 339

brood, 158, 207-9

buffalo, Syncerus caffer, 328-30

bullfrog, Rana catesbeiana, 23, 365, 369

butterfly, speckled wood, Pararge aegeria,
364

caddis larva’s house, 59

calling, and advertisement, 3634, 369

canalisation, 146-7

capture, risk of, 185

care, parental, see parental care

caste determination, social insects, 144

cat, 142

catch-up, after retarded development, 146—
7

cells, as gene vehicles, 50, 56

certain strategy, fitness of, 92-4

chaffinch, 144, 251

characters, genes for, 134-7, 140, 147-8

characteristics of kin, 141

cheetah, 144

chick, 139

child-bearing, mean age of, 68

chimpanzee, 2367, 259, 282

chromosomes: in eusociality, 355; in repli-
cators, 49—-50; X of male, 238 :

cistron, 49, 61

class, social, see social rank

climate, 326

clone, of Hydra, 164

clonal descent, 53, 55-6

clutch, of eggs, 20817, 374; double clutch-
ing, 205, 217, 220

coancestry: co-grandparents, 125; genetic,
115-6, 119, 121-3; and incest taboo, 124;
on Tristan da Cunha, 126-9

coefficient of relationships, in kin selection,
75-6, 83

cohesion, in animal groups, 269

colouring: dimorphism in ruff, 365-6, 368,
375; intrinsic variables, 326; in sexual
dimorphism, 333

communities, fissioning of, by Yanomamo
Indians, 296, 305-10

comparative method of study, 12-13

comparative studies, 326-8, 343, 3468

comparisons, interspecific, 319-28

competition: alternative strategy, 186-94,
198; in altruism, 282; between characters,
135-7; in contest competitions, 194-7,

383

by IM, 272—-4, 278-83; in population,
125; in scramble competitions, 176-86

competitive ability: in continuous pheno-
type model, 192-3; differences in, 178—
81, 186-7; inherent, 197-8; partner
choice in, 273; in sexual scramble, 178—
82, 180

competitive benefits, 181-3

competitive encounters, 230

competitive expenditure, 176

competitive interactions, 187, 191

competitive optimum, 177

competitive strategy, 174, 282

competitive success, 224, 2267

competitors: 88, 187-91, 198; density of,
187-91, 198; in scramble competitions,
176-81; social among Yanomamd, 300-
1, 307-8; in phenotype scales costs, 181

complexity, of structure, 54-5

compulsion, in altruism, 259-60

computer: program, 220-1; simulation for
nesting strategy, 102-3; simulation for
parental care, 209-16

conception: after rearing offspring, 227,
229; sex ratio of, 231, 238

conditional probability matrix, 74, 80

confidence limits, of slope, 345

conflicts of interest: in evolution, 169; in
reproduction, 169-70; for resources,
169-70, 375-7

conspicuousness, as a cost, 178

constant fitnesses, 76

constraints, of strategies, 373-5

contest competitions, 194-9

contests, ESS models, 175

contests, and male body size, 224, 226-7

continuous-phenotype model, 191-4

continuous strategy, 207

continuously breeding population, 207

controls, for variation in body size, 320

convergence, of species, 326

cooperation, between animals, see mutua-
lism and reciprocity

correlation coefficient, in line of best fit
calculations, 348, 353, 355, 357

costs, 283-5, 321; of altruism, 104,
255, 257, 264, 281-3; of behavioural
strategies, 321; of breeding 275-7; in
competitive competitions, 197; computer
results, 210-16; in fertilization, 218; of
fitness, 39, 74-6, 80, 83, 255; of mainte-
nance, 155; of mating, 209-10; measure-
ment of, 369-71; of mutualism, 271-7,
281-3; of nest dispersal, 103; in rearing
offspring, 170, 225, 227-31, 238, 240,
254; in reproduction, 155; of running,
345; and selection pressure, 144; of
sexual advertising, 177-8S; of specific
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cost (cont.)
gene, 135; of different strategies, 321,
375-7; and survival probability, 193, 197

cost : benefit ratio, 183-4

counter selection, 182-6

courtship feeding, 205, 272-3

cousins, 123, 125, 301

coypu, 233

cricket, Gryllus integer, 369

crossover, of replicators, 49

cultural changes, 291, 300-1

cultura] effects, 235-6

cultural replicators, 48

cultural specifications for marriage, among
Yanomamo Indians, 310-15

cultural transmission of behaviour, 145-6,
148

DNA (deoxyribonucleic acid), 45-50, 61,
104

Darwin, Charles H., 5, 9, 137, 183

Darwinian: fitness, 67-72; formula, 10-11,
15; theory, 25, 51, 87, 225

data: analysis of, 343; interpretation of,
23-4; in interspecific comparison, 325-8;
in taxonomic levels, 346—7; and theory,
375

date of birth and sex ratio, 237

daughter: allocation of resources to, 223-6;
conception sex ratio, 231-8; investment
in, 228-31, 238-41; see also offspring

dead-end replicator, 46

decision, definition of, 371

decision-making, 91-5

decrease of population, 115, 117-22

deer: in arrays of species, 333; and environ-
ment, 234-8; maternal age, 235-6; mule
deer, 235; nutrition and birth sex ratio,
234-5; roe, 235; weather and, 235; white
tailed, 234-5

deer, Cervus elaphus: adult growth, 194,
365, 368; maternal investment, 227, 229;
and reproduction, 235-8; stags, 371

delayed reproduction, 97-101

demes, 29-30; interdemic selection, 31-3

demography, 291-2, 316

density, of competitors, 187-91, 198

density-dependent selection, 70-1

deoxyribonucleic acid see DNA

descendents, 115, 170; see also offspring,
progeny, daughters, sons

desertion, of mates, 206-8

development: of behaviour, 134-9, 147; of
groups, 56, 140-2; retarded, benefit of,
142-3

developmental biology, 88

developmental evidence, 142-3

developmental homeostasis, 1467

developmental processes, 133, 135, 138-9

diet: and array of species, 331-3; and
behaviour, 139; low protein, 139; pheno-
typic effects, 170; and radiation of
species, 328-30; selection of, 326

differential survival: of genes, 113-20; of
mutations, 120

differential migration, 31-2, 33

dik-dik, Madoqua spp., 329-30, 334

diploid inheritance, in kin selection, 40-2

diploid organisms, 88

discrete vehicles, 58—62

discrete-phenotype model, 187-91

dispersal: mortality in, 226; and natural
selection, 161-5; and population regula-
tion, 161-5; of sons, 228; in space, 101 -
3; in time, 98-9; of young, 97, 159

displays, species differences, 363

diversification, of investment, 95

divorce, among Yanomamo Indians, 294

dog: maternal age and litter size, 237; sex
ratio of offspring, 235; wild, altruism in,
251,253

dominance, of allele, 74, 76-8

dominance, social: and alliance formation,
282; and body size, 364-5, 368; and
colour, 365-6; in ducks, 367-8; in troops
of monkeys, 230-1, 236; see also hier-
archy, social rank

dominant character, 65, 83, 84

dominant phenotype, 72

donor, in kin selection, 39-42

dormancy, of seeds, 95

double clutching, of eggs, 205, 217, 220

duck: in behavioural assessment strategy,
367, 372; mating behaviour, 363; self-
stimulation, by Mallard ducklings, 140

dungfly, Scatophaga stercoraria, 186, 365

dynamics, of population, 88

ESS (evolutionary stable strategy), 102; for
advertisement, 185; in alternative
strategy competitions, 186-91; for con-
test competitions, 194-7; of continuous
phenotype model, 192; cost, 181-2;
mixed, 366, 372-3; for paternal care
206-8, 218; phenotypic asymmetries, 169;
phenotype-limited, 174-81; ratio, /80; in
reciprocal altruism, 37; variable condi-
tions in, 174-5

ecological conditions, 158; and social
evolution, 274-7

ecological models, 89, 157

ecological variation, 320-1

ecologically similar species, 331-4

ecology, 88—9, 156—7; and altruism, 105;
and behaviour, 142; in evolution of
species, 323, 325; and females, 277,
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holistic approach to, 153—4; in inter-
specific comparisons, 319-20; in
reproduction, 105; in species differences,
326-8, 363

ecosystems, 153, 166e

effective population size, 117

egg: care of, 203, 204, 206, 208-10; hatch-
ing, 158-9; laying, 164-5

Ego, hypothetical individual: altruistic gene
in, 105-6; social behaviour of in Yano-
mamo Indians, 300-1, 304-5

eland, Taurotragus oryx, 328-30, 334

elasticity in developmental processes, 146

elephant seal see seal, elephant

elevation, in graphs, 354-7

Elman Service, 292

emigration, 163-6

encephalization quotient, 333, 345-6, 348,
355

energy: as cost in courtship feeding, 205;
parental care, 203; sexual selection, 183—
4; expenditure of in foraging, 103; in
sexual advertisement, 177

environment: animal-centred view of, 334—
7, and behaviour, 137-9, 144, 146, 364;
and ESS, 174-5; and habitat, 161-2;
influences, 135; component in male
phenotype, 184, 185; optimization, 197;
in radiation of species, 328-30; and
sociobiological attributes, 337-40;
and strategy for resources, 371

environmental conditions: in animal
grouping, 269; and birth sex ratios,
234-8, 240; in comparisons, 340;
seasonal,339

environmental histories, 113—-4

environmental influences on evolution, 67,
71, 300-1

environmental niche, 328-30

environmental relationships, 333

environmental resources, and breeding,
273, 276-17, 281

environmental variability: and dispersion,
97-99; effects of, 91-96; in foraging, 103;
payoffs, 106-8; and reproduction, 99—
101

environmental variation: 144-5; and
habitat, 161-2; at hatching time, 159;
and resources, 166

equids, Equidae, 15

equifinality, in behaviour patterns, 139

equilibrium, in altruism, 79-83

equilibrium frequency: of allele, 78-9; in

- mating, 188; parental care, 215; of toler-

ant males, 210, 213

equivalence, and behaviour, 139

error, problems of, 349-52, 356, 358

ethological mechanisms, 157

385

ethogram, 363

evolution: 11; in absence of selection, 87; of
adaptations, 87, 95; of altruism, 82, 103,
265; in arrays of species, 330-4; of be-
haviour, 1, 170, 323-4; causes of, 67,
changing environment, 106, 1134,
computer program, 210-216; Darwin’s
theory, 10-11, 15, 25, 51, 87, 225;
developmental homeostasis, 146-7;
differential survival, 46; of genes, 14-15;
language for, 134-6; long-term, 129;
model of, 65, 67; natural selection, 16;
parental care, 205-9; phenotypic evi-
dence, 15; of population, 123; population
fitness, 70-1; in radiation of species,
327-9; reproductive success, 91; of
strategy refinements, 175

evolutionary biology, 14-16

evolutionary change, 87, 145, 147, 169,
327-8

evolutionary determinants, 323-34

evolutionary explanations, synthesis of, 323

evolutionary interests, 169

evolutionary principle, 89

evolutionary process, 91

evolutionary stability, 170

evolutionary stable strategy see ESS

evolutionary theory, 88

evolutionary thought, 142-3

exogamy, in Yanomamo Indian tribes, 300

expenditure: on advertisement, 181-3;
competitive, 176; relative, 178

experience: of breeding process, in altruism,
258; of mother, 106

extended phenotype, doctrine of, 58-62

extinct association, index of, 116-9, 123

extinction: of genes, 113-9, 123; of habitat,
165-6; insurance against, 101-2; of
populations, 161-3; selective, 326

family groups, 57, 87

family size, 117; distributions, 115, 117-8

family structure, 292—4

father, in Yanomamo Indian family, 292
300

favours, in altruism, 257

feeding see food

female: attraction of, 176-81; availability,
187; in bee C. pallida, 191; care of egg,
203; and caring males, 206; choice, 182—
6, 278-9, 283; computer program, 210—
16; in contests, 198; in continuous pheno-
type model, 186, 191, 193; dungfly, 186,
191; genetic polymorphism, 365; intra-
sexual mutualism, 278-9; investment in
offspring, 223-6, 228-31; scorpionfly
mating, 372-3; segregation from males,
333—4; sex ratio of investment in pro-
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female (cont.)
geny, 231-41; sex role reversal, 209, 216-
8; in social groups, 284-S5; and strategies
for resources, 276—7; see also daughter,
maternal care, mother

fermentation, of food in gut, 333

fertility, and fitness, 67

fertilization: change from internal, 218;
external, and parental care, 205-6, 217,
220; internal, 217-8; timing of and sex
ratio of offspring, 237

field studies, 326-7

fighting: club-fight, among Yanomamé
Indians, 301; in contest competitions,
196, 199; in ESS contests, 175; as
strategy, 368; wasps, 366; see also war

filial imprinting, 140-2

fish: fertilization, 218; male behaviour, 363;
sexual dimorphism, 333; sex role rever-
sal, 204-5; variation in size and food
distribution, 158; see also individual spp.

Fisher R.A., theory of, 206, 216, 225-6,
238-9

fissioning, of Yanomamo Indian communi-
ties, 296, 305-10

fitness: adaptations, 16-17, 20—1; of
altruist, 84; benefits of, 275-7; and
competitive ability, 186—7; concept of,
11-16; cost, 183; Darwinian, 67-72;
foraging success, 103; function, 93, 95-6,
99-100, 106; of genotypes, 83; in hetero-
zygous altruism, 79; of investment in kin
selection, 74—-6; mating, 187, 191;
measures of, 14, 91-2; nest laying, 101;
payoffs, 91-2, 106-8; of phenotypes, 170,
179-82, 180, 188-90, 193, 196-9; of
population genetic model, 66; and
resources, 92-7, 163-4; and selection,
34-7, 74-6, 114; in strategies, 34-7,
92-7, 101, 106-8, 187-91

fixation, of allele, 77-8

flexible and fixed rules, in competition, 372

flock, of birds, 42, 103

foetus: mortality of, 232-3; sex difference in
mortality, 238-9; sex of and attacks on
mother, 230

food supply, 158, 164, 170, 191, 328-9, 335;
and body size, 224, 364-5; costs, 364,
375-7; defence of, 272; effort for, 275-7;
extraction of nutrients, 332-3; as ex-
trinsic variable, 326; feeding niche, 327;
fluctuations in, 146; and habitat, 334-5;
intake, 158; and grouping of impala, 339;
measurements for, 335; and parental
investment, 233; resource, 278-9; short-
age, 258; and social behaviour, 325;
species differences, 328-9, 363; and
sterility, 260

foraging, 87, 92, 95, 103, 170

forest stands, stability of, 156—7

founders of Tristan da Cunha, 126-8

frequency of actions, species-typical values,
326

frequency-dependent equilibrium, 365-8,
372

frequency-dependent selection, 70-1, 75-7,
83,187,213

frog: bullfrog, Rana catesbeiana, 23, 365,
369; croaking, variations, 363; mating
strategies, 370-1; sex role reversal, 204;
treefrog, Hyla cinerea, 3701

fruitfly, Drosophila, 144-5, 185

gains: in alternate strategy, 186-94; in
foraging strategies, 103; in ESS contests,
175

game theory, 363, 377

games, 194-9

gametes, 73, 123, 125

gametic frequencies, 70

genes: competition, 124-5, 129; definitions,
19-20; descent of, 127; differences, 147;
in ESS, 175, explanation of change, 20—
1; in fruit flies, 144; in kin selection, 39—
42, 72-6, 104, 304; in male phenotype,
184, 185; in natural selection, 154; pro-
motion of, 169; for sex ratio of offspring,
225; for survivorship, 183; variability of,
121-2

gene extinction, 88, 113-20, 123, 126-8

gene for altruism, 29, 31-4, 76-8, 82-4,
104, 134, 257, 2601, 265

gene for a character, 134-7, 140, 147-8

gene frequency changes, 16, 69, 117, 136,
148; see also fitness

gene identity, 115, 121, 123

gene selection, 6, 49-50, 58-62

gene survival, 65, 88, 114, 117-9, 128 )

genealogy: in gene competition, 116-8; of
Tristan da Cunha, 125-9; of Yanomamo
Indians, 301, 310-15

generation: bands, 297, 298, 311-13; classi-
fication, 291; and genotypic frequencies,
79; in kin selection, 72-6; length of,
311-13; overlapping, 67-9; time, 68-9

genet, 53, 62

genetic characteristics, 126

genetic determination, in ESS, 175

genetic differences, 170

genetic drift, 87

genetic influence, on evolution, 1

genetic models, 66

genetic mosaic, 56

genetic mutation, 134, 146, 148

genetic polymorphism, 365-6

genetic replicators, 61-2
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genetic system, in evolution, 67

genetic traits, 113

genetically determined behaviour, 137,
368-9

genome, 50, 60, 61, 104

genotype: of founders of Tristan da Cunha,
128; and reproductive success, 91; in
selection, 65, 73-6, 82, 91, 158

genotypic change, 146, 339

genotypic differences, 326

genotypic expression, 72

genotypic fitness, 66-9, 75, 82, 83

genotypic frequencies, 69-72, 76, 78-9,
82-3

germ-line replicator, 467

gestation lengths, 227

giant water bug, Belostomidae, 204, 206
209-16, 218

grandparent, in Yanomamé Indian house-
hold, 293-4

great tit, Parus major, 339, 374

grooming, 22, 282

group, 278-9, 332-3; see also flock, kin
group, tribe, troop, etc.

group extinction, 31-2, 33

group selection: at cellular level, 56-7; in
demes, 29-30; and dispersal, 162, 165;
and individual selection, 62; in kin selec-
tion, 57-8, 61; theory, 6

group size, 170, 335, 336

group stability, 274-5, 280

grouping patterns, 269

growth: constraints on strategy, 374-5;
continuous, 194; rates, 227; and repro-
duction, 55-7, 62; of vegetation, 327

guarders, in mating strategy, 1914, 198

guarding, parental, 206, 217

gut morphology, of antelope, 335

habitat: animal-centred view of, 334-7;
assessment of, 326; and species, 161-3,
166, 328-30, 332-3; quality, 278-9, 281;
variation in, 339

Hardy-Weinberg: frequencies, 72; law, 79,
81-2; ratios, 70,73

hawk :dove games, 196

helpers, in care of offspring, 38-9, 99, 104—
5, 375; see also altruism, mutualism

heredity, principle of, 10-11

hereditary traits, 159

heterozygote, 73-7

heterozygous altruism, 7880, 83-4

hierarchy: of evolutionary determinants,
333-4; and resource partitioning, 158-
61; see also dominance, social; social
rank

home range, 228-9, 326, 345

homeorhesis, 146-7

387

homeostatic mechanisms, 146—8

homozygote, in kin selection, 73-7

homozygous altruism, 80-1, 83-4

horn shape, 326, 330

house fly, Musca domestica, 369

household of Yanomamé Indians, 293-4

human altruism, 252-3, 258-9

human-centred measurements, 334-7

human kinship, 250

human mutualism, 2-3, 285

human reproduction, 235-8

hunters, early, organization, 301

hunting: in alternative strategy, 372-3; by
human, 301; by lion, 52; in mutualism,
59-60, 259, 272; by scorpion fly, 372-3;
by wolf, 59-60

Hydra, 164

hypothesis testing, 3445

IM, interference mutualism: 283-6; and
altruism, 281-3; cooperation, 2724,
intrasexual, 278-80; see also mutualism

ideal-free animal distributions, 162-3

impala, Aepyceros melampus, 194, 259, 334,
339

importance, cultural, 295, 329-30; see also
dominance, social; hierarchy; social rank

imprinting, 140-2

inbreeding: avoidance of, 88, 141; rates of,
122

incest taboos, 88, 124, 312-15

inclusive fitness: in altruism, 767, 79-82,
84, 103, 256; and animal behaviour, 53, 59;
concept of, 3—4, 6, 14; in kin selection,
39-42, 65-6, 75; in mutualism, 271, 273;
of rule making, 315-6; of Yanomamo
tribesmen, 295, 303-5

increase of population, 115-6, 118-22

independence, age of in marmot, 327

index of extinct association, 116

index of survival association, 116

Indians, see Yanomamo Indians

individual: and altruism, 53, 83; in contest
competitions, 197; and costs, 178, 181-2;
Ego, hypothetical, 105-6, 300-1, 304-5;
in evolution, 169; increase of fitness of|,
106; genotypes, 66; ontogeny, 88; in
population, 163, 321; random mating,
125; in relationships, 249-50; and repro-
duction, 91, 98-9; and resources, 98-9,
154-6, 158-61; in scramble competi-
tions, 176, 198; selection, 6, 30-1, 154,
158-61; selectionism, 60-2; survival of,
114; terms for, 53, 58, 61; variability, 157

individuality, 363

innate behaviour, 137-8, 140

innate rules, 137

" innateness, 137-40, 147
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insects, sex role reversal, 205; see also
individual spp.

insects, social: caste determination, 144;
compulsory altruism, 260; mutualism, 38

interactions: of genes, 127-8; instan-
taneous, 326, between strategies, 375-7

interactive system, 327-8

interdemic selection, 30-2, 33, 37

interests, conflict of, 169

interference mutualism see IM

interpopulation comparisons, 337-40

inter-sexual mutualism, 280-1

intra-sexual mutualism, 278-80, 283

intra-sexual relationships, 274-7

interspecific comparisons, 319-22; animal-
centred, 334-7; in arrays, 331-4; data,
325-8; interpopulation, 337-40; prob-
lems, 323-5; in radiation, 328-30

intraspecific competitions: alternative
strategy, 186-94; contest, 194-7;
scramble, 176-86

invertebrates, 204, 218, 231; see also in-
dividual spp.

investment: ability, 231; allocation, in
progeny, 223-31, 238-41; cost, 183,
225-31; delayed benefit, 259; distribution
of, 97; diversification of, 95; in eggs, 217;
in mating, 198; in offspring, 205-6;
parental, among Yanomamo Indians,
292-300; period of, 223-8; in reproduc-
tion, 98-9; in scramble competition, 198;
in sociality, 105-8; strategy, 106, 223-6;
timing of, 99-101

jacana, Jacana spinosa, 204, 218

key resource, 286; females, 279-80; food,
278-9; strategy for, 274-7

kin: alliance, 281-3; categories, 305-15;
and altruism, 106-9, 255; and mutualism,
269-70, 272-4; network, 292-305;
recognition, 140-2; in wife acquisition,
294-300

kin group, 58, 62; altruism in, 106, 108-9;
competition in, 230; stability, 274; lions,
284-5; mutualism in, 274-80; and re-
sources, 286; selection, 57-8; of Yano-
mamo Indians, 306-10, 316

kin selection: and altruism, 5-6, 22, 66; in
evolution, 1-2, 67; genotypic fitness, 66;
of group, 57-8, 62; inclusive fitness, 65;
models for, 39-43, 72-6, 82-3; mutual-
ism in, 34, 38; random mating, 29-30;
among Yanomamo Indians, 292,
303-5

kinship, 1-3, 250, 269-77, 282

kinship axis, 295-7

kinship classification, 301, 303—4, 310-16

kinship information, 291, 311-15
kinship structure, 301-2

lactation, 228, 229, 236

language, problems, 134-40, 147; see also
terminology

laterality, in kinship, 295-7

latitude, geographical, 96

learned behaviour, 137-43, 148

learning, 139, 175; process of, 145

licking of offspring, 136

life-history models, 91, 142-3

lifetime success, 3701

light patterns, and chicks, 139

line of best fit, 320, 350-2, 354-8; in com-
parative studies, 348-50; in hypothesis
testing, 345; problems, 352-3; slope,
353-4

lineage, in evolution, 55

lineage composition, in Yanomamg vil-
lages, 306-15

linear relationship, 345

linearity, 348—54

lion, Panthera leo: altruism, 251, 259, 262—
3; cooperation, 52; kin selection, 38;
mutualism, 279; social groups, 284-5

litter, of offspring, 237, 253-4

locusts, 137

log-linear model, 127

logarithmic transformation of data, 350-1,
353-4, 357-8

logarithms, 345

longevity, 326

Lotka’s equation, 68

low fat diet, 234-5

macropodids, Macropodidae, 331-3

macaque, 229-31

macrostructure, of population, 115, 129

major axis analysis, 348—54, 357-9

male: acquisition of mate, 293-300; allo-
cation of resources to sons, 223-7, 229;
attraction of females, 176-85; body size,
186, 191, 192, 193; conceptual sex ratio,
231-4; in contests, 198-9; in continuous
phenotype model, 193; in courtship, 203;
foetal mortality, 233, 236-7; foetal ratio,
238-9; genetic polymorphism, 365;
internal fighting, 305-10; kin, import-
ance of, 295-300; mating, 333, 372-3;
mutualism, 275-7, 279-80; paternal care,
209-11, 216-9; risk of predation, 185-6;
sex ratio of offspring, 234-8; social
groups, 284-5; social class, 335, 337; see
also father, paternal care, son

Mallard ducklings, 140

mammals: age of weaning, 142; behaviour,
325; body size, 96; browsing and grazing,
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345; comparisons of species, 331-4;
environment, 96, 234-8; lack of sex role
reversal, 204-5; mutualism, 281, 283;
progeny sex ratio, 2236, 231-8; radia-
tion of species, 328—30; sex ratio, 238-
41; taxonomic levels, 347; territory, 347;
see also individual spp.

mammary glands, 58

manipulation of neighbours, by
Yanomamo Indians, 291, 304, 310-15

mantis shrimp, 219

marmot, Marmota spp., 327-8, 331;
M. flaviventris, 339

marriage, arranged, 294-300, 316; pro-
hibited partner, 302

matching, for comparisons, 323

mates: acquisition of, 275-7, 293-5; choice,
140-3, 147; competition for, 169-70,
272, 304, 364; defence of, 281, 285--6,
346; eligible, 301-2, 309-15; kin groups,
305-10

maternal age, and sex ratio of offspring,
235-6

maternal care, 141, 203-4, 206-9

maternal condition, 224

maternal dominance, 236

maternal environment, 235

maternal nutrition, 234-5

mating: alternative strategy, 186—94; be-
haviour, 363; computer program, 210-
16; contest for, 182; evolution, 20910,
218-9; kin selection, 73-4; patterns, 88,
115, 121-5, 129; preferences, by female,
206; repeated, 207; strategies, 17686,
186-94, 198-9, 333, 372-3; system, 67,
99, 326

matrilateral kin, 296-7

matrimonial systems, 301

maximum fitness, 78

maximum likelihood method, 354, 358-9

mean fitness, 65, 70-1, 77, 79-80

mean group size trap, 336, 337

mean population fitness, 70, 83

measurements: of attributes, 334-7; for
comparative studies, 327; of costs, 369;
of fitness, 67-72; sample size, 369-70

mechanisms, for selection, 29-30

medical characteristics, of people of Tristan
da Cunha, 126

meiotic drive, 67

memes, 48

Mendelian processes, 15

metabolic requirements, 326, 328-9, 346

method, of comparison, 325-8

microstructure of population, 115, 129

migrants, status of, 165

migration: between populations, 121, 146—
7; change of habitat, 161-4; mortality in,

389

162-4, 166; rates of 115; seasonal, 339;
among Yanomamo Indians 299

milk yield, 224

mimicry, in predator avoidance, 71

mobilisation of resources, 98

mobility, 95, 329, 332-3

model of kin selection, 72-6, 83-4

monkey, 22, 229-31, 236; see also
individual spp.

monogamy, 205, 293—4

monomorphic population, 80

monster, 147

morphological variety, 173, 343

morphology, 323-4, 326, 333

mortality, 316; differential, 339; and
environment, 158-9, 161; foetal, 233,
237-8; in migration, 162-4, 166; and
parental investment, 238-9; patterns,
291, 294, 297, 299, 316, 326, of progeny
during rearing, 225-6; sex ratio, 231

moth, 15

mother, 191, 292-300; see also female,
maternal

motive for altruism, 256

mouse, 161, 231-2, 234

multiplicative model, 76-9, 81, 83-4

mutant: and advertisement, 181; competi-
tion between, 121-2, 129; computer
results, 210-16; mating strategy, 188;
and Nash ESS, 185; in sexual scramble in
ESS, 177-9; in sex role reversal, 204,
209-10, 216-8

mutant cells, 55--6

mutant gene, 134, 146, 148

mutant strategy, 102

mutation: changes in gene frequency, 15,
55-6; in contests, 196; in evolution, 67,
88; and gene survival, 119-20; random,
134, 146; recurrent, 185; unit of, 136; in
variability, 113

mutualism: altruism and, 281-3; concept
of, 2, 36, 249-50, 270, 285-6; groups,
281-5; nature of, 270-1; overlapping
effects of, 272-3; and social evolution,
278-81; see also IM, NIM, synergistic
selection

mutualistic groups, 283-5; and character
selections, 136; discrete vehicles in, 59—
60; IM groups, 272-4, 278-83; NIM
groups, 2724, 278-80

mutualistic interactions, 270-1, 272-4

mutualistic relationships, 270

NIM, non-interference mutualism, 272-4,
278-80, 283-5, 285-6

Nash equilibrium, 185

natural history, of parental care, 204-5,
220
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natural selection: and altruism, 261-3; and
behaviour, 95; for bottle-opening, 146-7;
and dispersal, 164; in evolution, 67; in
evolutionary change, 87-8; licked off-
spring, 136-7; and mutualism, 270; and
population self-regulation, 154; principle
of, 6, 10, 45-7, 140; and reproductive
success, 321

neighbours, manipulation of kinship, by
Yanomam9 Indians, 310-15

neighbour modulated fitness, 39-40

neighbour support, 291, 293, 300

nepotistic behaviour, 292, 301, 303-4

nest building, 204

nest helper, 257-8

nest laying strategy, 101-3, 108

nest site, 272

nestling: care of, 157-8, 375; resources and
brood survival, 157; variance of survival,
101-3, 108

net reproductive rate, 67-8

neutral mutation theory, 67

non-interference mutualism see NIM

non-reproductive animals, 264-5

normality, 348

nuclear family, 2924, 297

nutrition, 234-5

observed associations, 325-8

offspring: and altruism, 76-7, 257-8,
263-4; arranged marriages for, 292-300;
average number of, 67-9; computer
program, 210-16; diet, 170; genes, 104,
113, 115, 117-20, 123-4, 128; as invest-
ment see parental investment; and kin
selection, 72-6, 83; licking of, 136;
natural selection, 87-8; number distri-
bution, 117, 122; parental care, see
parental care; reproduction, 91; sex ratio
of, 223-38

ontogeny, 88, 133, 143-7; of Yanomamo
Indian, 291, 300-1, 311

operationalism, 12

optimal assessor rule, 196

optimization, 174-6, 197

orb-web spider, Metabus gravidus, 38

Orians-Verner model, 281

organisation, in evolution, 327, 333

outbreeding, 141, 143

overlapping generations, 67

oviposition site, 21018

paradoxical solutions, 196

parasitic behaviour, 363-6, 368, 369-71,
375-8

parents, 104, 170, 293-4, 327-8; see also
mother, maternal, father, paternal

parental care, 203-17; in computer simu-

lation, 209-16; evolution of, 207-9;
exclusion from altruism, 253-4; and
giant water bug, 216—9; and natural
selection, 106, 108; and sex role reversal,
203-17; in species arrays, 332

parental investment: in daughter, 228-31;
division, 238-41; in offspring, 223-31;
sex ratio, 231-8; in sons, 226-7; among
Yanomamo Indians, 292-300

parental manipulation, 31, 260, 265

parental resources, 223-6

partnerships, in IM and NIM, 274-5

passerine species of birds, 262, 333

passive choice, 1834

passive replicator, 47, 61

paternal care: computer results, 210-16,
219-20; and egg survival, 208-9; evolu-
tion of, 206-7, 213, 215-7; in giant water
bugs, 206; sex role reversal, 203-5

patrilateral kin, 295-7 ‘

patrolling, by butterfly, 364, 368

payoffs: and behavioural decision making,
91-7; behavioural strategies, 321, 365-8,
372-3, 375, 378, in contests, 196-7; of
dispersal strategies, 99-103; in ESS
strategies, 174; in natural selection, 87; of
resources, 107-8; see also benefit

payoff-relevant asymmetries, 196-7

pedigree, 124; see also genealogy, lineage

penetrance, of genotypes, 73-4

perching, by butterflies, 364, 368

permanent phenotypic difference, 170

perturbation experiment, 372

phalarope, 204

phenotype: adaptive variability, 144; be-
havioural strategy, 364-5; benefits, 178-
81, 180; and competitive strategy, 1748,
191-4; continuous model, 191-4; and
costs, 181-4; discrete model, 187-91;
fitness, 67-8, 83, 198-9; fixed con-
straints, 375; limitation of strategy,
174-6, 178, 179, 186-8, 191-2, 198;
mutation, 134; and morphology, 173;
phenotype-limited ESS, 186-7, 197-8;
predation, risk of, 185-6; selection of,
113-4; variation, 146-8

phenotypic asymmetries, 169-70, 175,
178-81, 183-5, 195-6, 198

phenotypic characters, 140

phenotypic competitive ratio, 179-81, 180

phenotypic effects, 58—62, 2734

phenotypic expression of gene, 59-60

phenotypic frequencies, 71-2, 188

phenotypic power, 53

phylogeny, 144

physiological changes, of human, 291,
300-1

physiological mechanisms, 157
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physiological traits, 114

physiology, 323-4, 326

pied kingfisher, Ceryle rudis, 375

pied wagtail, Montacilla alba, 375-7, 378

pipefish, 204, 219

plants, terrestrial, 157-9, 161

plasticity, 134, 143-7, 173

play, in cat, 142

politics, of Yanomamé Indian marriages,
294

polyandry, 204-6

polygyny, 280, 295, 303, 344

polymorphisms, 71, 77-81

population: and behaviour, 320-1; density,
157-8, 161-6, 326; dynamics, 88; gene-
tics, 6, 14-19, 56, 66—83, 104, 114-6,
129, 219; and habitat, 161-2; limited
growth, 154-7; properties, 154; repro-
duction rate, 205; self-regulation, 154—
65; size, 115-21, 155-64; stability, 155—
7, 159-61, 166; structure, 87-8, 113-7,
122-9; survival, 129

postdiction of results, 24-5

precopulatory demands, in insects, 205,
372-3

predator: and altruism, 74; and avian
alarm, 262, avoidance of, 328-9, 332-3;
brain size, relative to prey, 346; common
prey, 71-2; defence against, 272; expo-
sure to, 326; and nesting, 103; in sexual
advertisement, 178, 369; size, 344; sur-
vival against, 258

predator avoidance strategy, 332

predator choice, 182, 185-6

predation, 74, 101-3, 108, 185-6

prey: avoidance by mimicry, 71; capture,
272; choice of, 185-6; in nest laying,
(avoidance), 101-3; relative brain size,
346; size, 344

prediction of results, 24-5

primates: diet, 332; grooming, 22, 282; kin
groups, 282-3; mutualism in, 278-9, 281;
organizational change, 327; relative male
canine size, 346; sex ratio, 337; social be-
haviour, 320-1; see also individual spp.

probability, in kin selection, 73-5

probability-generating function (p.g.f.),
118-9

profitability, 186

progeny: emigration of, 164-5; of mating,
in sexual scramble, 183; in population
growth, 155-7; sex ratio of, 223-6; see
also offspring, daughter, son

protection, 77, 84

protein evolution, 67

provisioning, see food

quantitative methods, for analysis, 343, 346

391

RHP see resource holding power

rabbit, 231-2 .

radiation, of species, 326, 328-30, 340

ramet, 53, 56, 62

random mating, 33, 34, 74; population,
119-22

rare-male effect, 71

rat, 137-8

recessive genes, 88

recessive phenotype, 72

reciprocal altruism: 30, 37-8, 258; in IM
groups, 282-3; and risky strategy, 106,
108; short term, 255

reciprocity, 258, 261-5

reclassification of kinship, 302, 310-15

recognition, 104, 183

recurrence equations, 79-81

red deer see deer

reduced major axis analysis, 348—54, 3567

regression analysis, 320, 348-53, 355, 357~
8

relatedness, 104; see also kinship

relationship, 123—4, 249-50; of taxa, 346—
53

relatives, 1, 226, 254-7, 263, 265; see also
kin, offspring, parents, siblings, etc.

relative energy requirements, 96

relative expenditure, 178

relative fitness, 68-9, 71, 75, 174, 193,
197-8

relative male canine size, 346

relative success, 323

repayment, 106, 108-9

replication, 135-7

replicator, 45-50, 58—62, 1367

reproduction: and environment, 92, 97—
101, and growth, 55-7, 62; and habitat,
161-2, 165-6; and investment of re-
sources, 108; rate of, 164; and resources,
155; types of, 52-3

reproductive age among Yanomamd
Indians, 311, 316

reproductive benefit, 257-9, 261-2

reproductive inequalities, 302

reproductive interests, 292-301

reproductive life span, 291, 311, 316

reproductive output, 2534, 256

reproductive potential, in mutualism, 270-
5

reproductive prospects, 106

reproductive rate, 205-7, 216, 332

reproductive status, of mother, 227, 236

reproductive strategies, 97-103, 207

reproductive success: in alternative
strategy, 191; of altruism, 252, 256, 258;
analysis of results, 23; and body size,
224, 344; of genotype, 83, of individual,
321; of lioness, 263; mutualism in, 270-7;
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reproductive success (cont.)
in natural selection, 87, 91; in nest laying
strategy, 101-2; offspring, 224-6, 241;
paternal care, 205; in sexual scramble,
177; and social structure, 105, 161; in
soft selection, 158; among Yanomamo
Indians, 303-10

reproductive synchrony, 205

reproductive timing, 99-101

resources: 91-3, 285-6; competition for,
176-86, 188, 194-7, 364; group forma-
tion, 284-6; in radiation of species, 328-
30; and reproduction, 105-6, 108, 273,
276; and social class, 335; storage of,
98-9; pooling of, among Yanomamd
Indians, 300; see also food, mates,
females etc.

resource allocation; 91, among offspring,
223-7, distribution, 97-101; unequal
distribution, 154-66

resource holding potential, 364

resource holding power, RHP, 196-7

resource investment, 92

resource, key, 274-5

resource value, 196-7

resorption, of foetus, in modification of sex
ratio, 233

responsiveness, 141

rhesus monkey, 139

risk: in decision making, 91-7; in parental
care, 203; of predation, 185-6

risky strategy: and fitness, 92-5, 106;
foraging, 103; investment, 98-9, 107

ruff, Philomachus pugnax, 365-6, 368, 375

rule breaking, and inclusive fitness, 315

rodents, 332; see also individual spp.

running, costs of, 345

salamander, 205; larvae 158

sample size, in field studies, 36970

satellite, form of behaviour, 363-6, 368-71,
375-8

scales benefits of phenotypes, 17881, 180

scales costs of phenotypes, 181-2

scaling, in hypothesis testing, 345-6

scorpion fly, Hylobittacus apicalis, 185,
372-3

scramble competitions, 170, 17686, 198

sea horse, 204

seal, 237; elephant seal, Mirounga angustir-
ostris, 194, 227, 229, 365, 368

seasonal variations, in attributes, 339

seasonality, 96

seed dormancy, 95

seed germination, 158-9

selection, 113-4, 121-2; absence of, 87-8;
of characters, 136-7; classification, 29—
30; counter, 182-6; density, 70-1; in

evolution, 87, female choice, 182-6; in
genealogy of Tristan da Cunha, 128-9;
investment in offspring, 228; in kin
selection, 73, 84; modification of sex
ratio, 191; natural, see natural selection;
pressure, 133, 144, 146; in reproduction,
17; sex ratio of offspring, 231; variation
in brood, 158

selectionist argument, 88

selective extinction, 326

selective forces, 113

self-regulation, 134

self stimulation, 139-40

selfish gene: concept of, 6, 49, 136; and
individual altruism, 53, 82; in
individualistic behaviour, 363, 377

semi-dominant character, 65

sex ratio: bias, 238-41; and environment,
234-8; in groups, 269; in mating systems,
187; offspring, 16971, 223-6, 231-4;
and parental care, 207-8; socionomic,
333; values, 326

sex-linked locus, 77

sex role reversal, 170, 203; in birds, 217;
computer program, 210-16; evolution,
208-9; favourable factors, 206-7; in
mating, 219

sex-specific strategies, 2747

sexual advertisement scramble, 176-86, 198

sexual differentiation, 333

sexual dimorphism, 326, 333, 344

sexual discrepancy, 203

sexual imprinting, 140-3

sexual maturity, in marmot, 327

sexual reproduction, 17, 62, 88

sexual selection: and ESS, 174-84; in
mating system, 67; and mean population
fitness, 71; and parental care, 216; rela-
tive male canine size, 346; and sex ratio,
237-8; sex roles, 203; theory of, 344

sib-to-sib altruism, 72, 74-8, 80, 82—4

siblings: care, 105-6, 108; shared genome,
104; kin selection, 72—-6; matings, 123,
125; and parental care, 105~6; of
Yanomamé Indians, 302-3, 306, 307

sibship distribution, 115

signal, advertisement, 176

size: determination of, 191-3; of groups,
269; of males, 195-6; of population,
115-21; in radiation of species, 328-30

skills, acquisition by kitten, 142

slave worker, of ants, 260

slope of graph, 348-59

snail shell, 59

sneaks, 191-4, 198

sneaking, by subordinate males, 363-5,
367-8

snow goose, 143
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social allies, among Yanomamg Indians,
300-1, 306-8, 311

social behaviour, 1, 7; in arrays of species,
333; comparisons, 319-21; data, 326-8;
evolution, 323; kin selection, 37; in lions,
284-5; among Yanomamo Indians,
300-1

social bonds, 258

social class, 335-6; see also hierarchy;
social rank; dominance, social

social competitors, 3001, 306-8, 310

social evolution, 6, 27485

social group: of animals, 228-30; animal
centred, 335; of females, 278-9; of lions,
284-5; of males, 279-80

social insects, 260 see also individual spp.

social interactions: in kin selection, 39-42;
reciprocal altruism, 37-9; in synergistic
selection, 34-7

social organization: in arrays of species,
333; and habitat of impala, 339; of
marmots, 327, 339; species typical values,
326-8; and vegetation growth, 327

social rank, 230-1, 236, 295, 329-30, 335~
6; see also hierarchy; dominance, social

social relationships, 106; see also sociality

social strategies, 305-10

social structure, 161, 301; see also hierarchy

sociality, 87, 103-6, 108, 249-50, 316

sociobiology: adaptations, 328—30; animal-
centred measurements, 334-7; com-
parisons, 323-8, 337-40; dogma of, 65;
evolution of, 133; inclusive fitness, 103;
objections to, 87; predictions, 331-3;
problems, 140; terminology, 19-20

sociodemographic limitations, 292-300

socionomic sex ratio, 333, 337

soft selection, 158

song repertoire: of chaffinch, 144; of great
tit, 339

sons: preferential allocation of resources to,
223-9, 238-41; and sex ratio, 231-8; see
also male, offspring

specialisations, in radiation of species,
328-30

speciation, 143

species: comparisons between arrays, 331-
7, comparisons, interspecific, 319-28;
divergence, 326; diversity, 156-7, 166;
radiation of, 328-30; recognition, 140-1;
restriction on altruism, 252-3

species-specific social behaviour, 323, 326
8,333-7

species typical values, 326

specific-general continuum, 138-9

sperm, 206, 217, 232, 237

spermatozoa, 231-2

stable polymorphism, 65, 81-2

393

stability, of genotype, 79-80

stability of population, 88, 154-7

standard deviation, 348-54

starfish, 52

statistics, pitfalls of, 320

statistical error, 348—50, 355

status: of altruistic propensity, 258; and
dominance, 159; of migrants, 165; see
also hierarchy, social rank; dominance,
social

stealing, 372--3

stickleback, Gasterosteus aculeatus, 368

stochastic growth, 159

storage of resources, 95-6, 98-9

strangers, and sociality, 106

strategies: alternative competition, 186-94,
198; behavioural, 321; classification, 364—
8; conflicts between, 375-7; constraints
of, 373-5; definitions, 368-9; in environ-
mental variability, 92-7; foraging, 103,
276; of individualistic behaviour, 363;
investment in, 99-100; for key resources,
274-5; life-time success of, 370-1; for
mating, 99-100, 176-86, 198, 276, 294—
5, 333; for parental care, 207-8; payoffs,
321, 372-3; phenotype-dependent, 174—
6, 178-9; for predator avoidance, 332;
synchrony of, 205; variance of, 107-8;
among Yanomamo Indians, 294-5

studies, data from, 3268

study group, 326

subdivisions, of population, 119, 121

subordinates: males, 3635, 368; ducks, 367

success, relative, 323

successive offspring, sex ratio of, 236-7

suni, Nesotragus moschatus, 329-30

surface law, 346

survival: ability, 181--2; in altruism, 258; in
soft selection, 158-66

survival association, index of, 116-9, 123

survival of the fittest, 10

survival of genes: 114-20, 123, 126, 128-9;
of offspring, 206-9, 217-8, 220; of popu-
lation, 129; of people of Tristan da
Cunha, 127-8

survival of nestlings, 101-3, 108

survival probability, 88, 194

survival prospects, 92, 106, 181-3

swarms, 182-3

symbionts, 59, 136

symbiotic relationship, 106

synchrony, 205

synergistic selection, 30, 33, 34-7

tactile stimulation, 139
taxa, 320; paths of, 323-5; of traits, 3436
taxonomic level, 346-8, 354-5

_technical problems, with data, 326-7
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techniques, of interspecific comparison,
325-7

teleonomy, 21

temporary phenotypic differences, 170

termination of pregnancy, 230

terminology, 1, 5; for individuals, 53; for
relationships, 310-11; for selection, 30;
replicators and vehicles, 46

territories: in competition, 169-70, 364,
375-7; defence of, 185, 272; quality, 344;
values for, 326

territoriality: by antelope, 333; of impala,
339; male, 206; and paternal care, 205,
217; reproductive strategy, 207, 220

theoretical contributions on evolution of
parental care, 205-9

time: commitment of in parental care, 203,
207-8; as cost in sexual selection, 183—4;
in mode! of population growth, 154

timing of: development, 142-3; fertiliza-
tion, 237; imprinting, 140-2; weaning,
142

toad, Bufo bufo, 191, 368

tolerant male, in evolution of mutant
female, 209-10, 217-18, 210-16

tooth area, and body size, 345

topi, Damaliscus korrigum, 334

traits, comparisons between, 343

trait groups, 33, 34-7, see also synergistic
selection

tribal demography, 291-2, 316

tribal fitness-maximising strategies, 294

tribe see Yanomamo Indians

Tribolium castaneum, 164-5

transgenerational effect, 170

Tristan da Cunha, genealogy of, 126-9

troop, see social group

turtle, snapping, 369

uncertainty in: environmental fluctuations,
91-7,; foraging, 103; reproductive
strategies, 97-103; sociality, 103-6

unequal segregation, in genetic system, 67

ungulates: female grouping, 279; male
growth, 227; NIM groups, 283; predator
avoidance, 332; radiation of species,
328-30; see also individual spp.

units of selection, 6, 60-1

unit of natural selection, 56

variables: in arrays of species, 331-4;
characteristics, 323, 325-6; continuously
distributed, 343; extrinsic, 326; intrinsic,
326; line of best fit, 349—50; measure-
ment of, 355, 358; new, 345-6; in radi-
ation of species, 328-30

variability, 113-4, 121-2

variance: in altruism, 104-6; in elevation,
353-4; errors, 356, genetic, 121-2; on
line of best fit, 348—52; offspring distri-
bution, 117; sexual selection, 344; of
strategies, 96-7, 107-8; in taxonomic
levels, 347

variants, in population, 120-1, 129

variation, principle of, 10-11

vegetation, 96, 327

vegetative propagation, of plants, 53-7, 62

vehicles: discrete, 58—62; for replicators, 46,
50-54, 56, 136

village fissioning, 296, 305-10

village headman, 305, 307-10

visual information, for chicks, 139

war of attrition games, 196

warfare, 285; see also fighting

wasp: digger, Sphex ichneumoneus, 366,
371-2; paper, Polistes, 259; tropical,
Metapolybia aztecoides, 38

wax esters, 95-6

weaning: age of, 142; maternal investment,
224-6; sex ratio, 239-41; of sons, 226-7,
246; post-weaning investment, 228-31,
240

weather, and birth sex ratio, 235

within-population structure, 119, 121-2

woodrats, 233

words, see terminology

Yanomamo Indians: 250, 291-2, 316;
fissioning of villages, 305-10; kin sup-
port, 301-5; kinship manipulation, 310-
15; ontogeny, 300—1; parental invest-
ment, 292-300

zone of sexual attraction, 176, 182-3
zooplankton, marine, 95-6
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