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abduction of female by male,
215-6
abnormal behaviour, 22
Acantholyda, 137
accessory structure of sense
organs, 24-6
Accipiter gentilis, 186
Acrocephalus palustris, 200-1
Acrocephalus schoenobaenus,
200
Acrocephalus scirpaceus, 200
Acrolepiopsis assectella, 132
Acteon, 167
action patterns, 62-75
action potential, 23, 24-7
activation, 87-8
Adalia, 161
adenosine triphosphate (ATP),
115
adrenal androgen, 221
function, 120-3, 255, 259
hormones, 121-3, 157, 168,
219
response, 168-9, 174-5
response to danger, 157
adrenalin, 3, 120-2, 157, 168
adrenocorticotrophic hor-
mone (ACTH), 121-3,
255, 259
afterbirth, consumption of,
227-8
Agelaius phoeniceus, 200, 204
Agelenopsis aperta, 251
aggregation, 185, 191, 195,
242
at food sources, 131, 132
behaviour, 176-9
by distasteful animals, 161
aggressive behaviour, de-
velopment of, 256
Aglais urticae, 27
agriculture, behaviour studies
in, 21-2 (see Contents)
Aileuropoda melanoleuca, 127
air-jet licking, 106
Alauda arvensis, 60, 113, 144

alarm signals, 160, 167,
186-7, 194-5
albumen, utilisation, 18
allocation of resources, 7,
79-102
allogrooming, 113, 194, 246-7
in cattle, 113
in primates, 113, 246-7
altricial young, 20, 203, 223,
227
altruism, 9, 189-91, 223
to relatives, 1924
amacrine cells in eye, 50
Amia, 167
amplexus, 208
ampullae of Lorenzini, 28, 29,
31
amygdala, 7
and drinking, 107
and flight behaviour, 170,
171
Anas flavirostris, 212
Anas georgica, 215
Anas platyrhynchos, 130, 212
androconia, 33
androgens, 219, 221, 233
angiotensin, 107
receptors in brain, 107
Anguis, 42
animal husbandry
and social behaviour,
259-62
animal production
and social organisation,
259-262
and stockmanship, 174-5
animal welfare, 260, 262
anis, social group composition,
244
Anolis aeneus, 73
Anopheles, 119, 130
Anser albifrons, 184
Anser brachyrhynchos, 184
Anser caerulescens, 209
antelopes
defence behaviour in, 188

detection of predators by,
187
leks in, 189
territory and food in, 198
Anthonomus grandis, 41, 237
anti-predator behaviour,
157-75
and social behaviour, 183
ants
altruism in, 193
colony size in, 242
defence behaviour in, 187
driver, 41
social group composition in,
244

vision in, 39
Aphelocoma ultramarina, 190
Aphelocoma coerulescens, 190
Aplysia, 23
aposematism, 161, 164
Aptenodytes forsteri, 178
Aratus pisoni, 197
Archilochus alexandri, 148
archistriatum and vocalisation,
91
arctic sculpin, thermoregula-
tion in, 111
Ardea herodias, 131, 180, 181
area concentrated search, 134
Arenicola, 158
Argotaenia velutinana, 238
armadillos, anti-predator be-
haviour in, 163
arms races, 126, 158
arousal, behavioural, 88
cortical, 88
artefact construction, 8, 160,
178-9
artificial insemination, 2356
Arum maculatum, 41
Ascoloptynx furciger, 187, 188
assessing rival, 208-9
assortative mating, 209
Asterias, 130
Ateles geoffroyi, 129
attention, 21, 88-9, 97, 240
selective, 2, 89
attention structure of social
group, 240
attentiveness, 2
attracting potential mate, 215
attractiveness, 219
auditory crypsis, 160
autistic children, 37, 100
avoidance learning, 1223
axon, 23, 24

babblers, kin helping in, 190
social group composition in,
244, 247
baboons, allogrooming in, 246
controllers in social groups,
249
diet balancing in, 14
dispersal in, 201
distribution in troop, 239
food selection in, 136, 139
group size in, 242

leaders in social groups, 247
mating success in, 211

reciprocal altruism in, 189
social development in, 257
social group competition in,

surveillance activity in, 187
barking, 64
baroreceptors, 107
basal ganglia and movement,
58
basal metabolic rate, 8
bats, hearing in, 55
leks in, 189
predation by, 164, 165
and sonar, 117, 164
beaver, 13
monogamy in, 204
bee orchid, 41
behaviour, abnormal, 22
description of, 1
development of, 17-21,
58-9, 72-3, 74-5,
114-5, 118, 156, 172-4,
2568
diversity of, 12
genetics, 15, 59, 70-1, 75
leading to mating, 205-17
questions about, 1
and sensory function, 31
sequences of, 91
strategies of, 11-12
switching mechanisms in,
92
benefit measurement, 80-2
Betta splendens, 17, 215
binocular vision, 51-4
biological priorities, 7-8, 80-2
bird flocks, cohesion in, 245
bite-rate during grazing,
150-1, 154, 155
bite-size during grazing,
150-1, 154, 155
Bittacus apicdlis, 211
blackbirds, 33, 1334, 180,
204
food searching in, 133, 134
mating systems in, 204
nesting in, 180
blood volume receptors,
106-7
blowfly, sensory hair of, 30
blue gourami, sequences of
behaviour in, 95
blue-gill sunfish, feeding in,
135
female mimicry by male,
205
bluetit, habit selection in, 129,
130
boar odour, 41, 234-5
body maintenance, 5, 103-117
body regulation, 103-23
body temperature regulation,
108-13
body water level regulation,
104-8
boll weevil, reproduction and
control, 237
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bombadier beetle, chemical
defence, 167
Bombus, 134
Bombycilla cedrorum, 183
Bombyx mori, 39, 206
Bos indicus, 105
Bos taurus, 105
bouts, 59
of behaviour, 91-2
of feeding, 144
Brachinus crepitans, 167
bradycardia, 169
brain, analgesics, 121
anatomy, 7, 18
biochemistry, 18
of cricket, 69
lesion studies, 47-8, 217-8
recording, 46-8, 50-35,
64-7, 74, 90-1, 170, 218
sensitivity to hormones, 221
stimulation, 47, 64-7, 74,
91, 112, 116, 153, 170-2,
218
of Tritonia, 64-7, 65, 66
Branta bernicla, 127
breathing, 103-4
development of, 18
by fish, 95
by newt, 96
breeding colonies, 180
breeding frequency, 203
breeding success, 188
brent goose, feeding in, 127
Brevicoryne brassicae, 132
brittlestars, aggregations of,
242

social behaviour in, 177
suspension feeding in, 177,
179
broken-wing display, 167
budgerigar, drinking in, 105
sexual development in, 217
buffalo, defence behaviour in
187-8
Bufo bufo, 42, 45, 206
bumblebees, food searching
in, 134
bunting, preening in, 60
burrowing animals, 104, 111
owl, 104
butterfly fish, territory in, 200
butterflies, eyespots, 38
feeding in, 127
mimicry in, 161
territorial competition in,
251
territory in, 198
thermoregulation in, 110

>

cabbage butterfly, coloration

of, 40
vision in, 39

cabbage rootfly, 39, 238

caddis larvae, withdrawal re-
sponse in, 163

Caenorhabditis elegans, 75

calcium appetite, 139

Calidris alpina, 197-8

Calliphora erythrocephala, 60
Callithrix jacchus, 37, 246
Callitrichidae, 204
Calloplesiops altivelis, 165
calls by chicks, 18
Calypte costae, 147
camouflage, 159-60
Canis lupus, 251
Capreolus capreolus, 196
carbachol, 107
Carcinus maenas, 135
cardinal, 42, 71, 110
panting by, 110
song of, 71
Cardinalis cardinalis, 42, 71,
110
carnivores and herbivores, 126
Carausius morosus, 142
carvone, taste of, 28
castes, in aphids, 187
in social insects, 241-2
Castor, 13
Castoridae, 204
caterpillars, crypsis in, 159
warning coloration in, 161
Catocala ultronia, 159
cats, brain of, 171
defence responses in, 170
maternal behaviour in, 228
neuronal periodicity in, 100
sensitivity of ear in, 28
sensory motor co-ordination
in, 77
vision in, 49-55
cattle, avoiding competition
for food in, 261
calf behaviour in, 227
calf stealing in, 257
calf survival in, 236-7
competitive order and feed-
ing in, 260
control of food intake in,
153-4
disturbance and competi-
tion in, 250
drinking in, 105
effects of crowding in, 259
effects of isolation rearing
in, 257
energy expenditure in,
152-3
food selection in, 151-2,
154, 154-6
grazing in, 109, 150-6, 151
grooming in, 113
initiators in social groups,
249
intake measurements in,
152
intergroup transfer in, 262
leaders in social groups, 248
maternal behaviour in,
226-7
mating ‘teaser’ in, 235
maximum group size in, 262
meal size in, 144
metabolisable energy of
food in, 152
oestrus detection in, 234

312

response to high tempera-
ture, 109, 111
response to stress, 122
sleep in, 116
timing of parturition in, 236
variability in social order,
252
water conservation in, 105
weaning check in, 261
caudate nucleus, 7
causal factor, 17, 82-5, 93—-8
causal factor space, 82-5
cavemen, 216
centrifugal effects on sensory
function, 55
Centrocercus urophasianus,
189
cephalopods, anti-predator
behaviour in, 166
crypsis in, 160
Cerapterix, 136
Ceratitis capitata, 237
cerebral cortex, and breath-
ing, 103
and mating control, 217-8
and parental behaviour, 252
and thermoregulation, 109
and vision, 48—55, 49
Cercocebus albigena, 246
Cercocebus aterrimus, 211
Cercocebus mitis, 244
cerebro-spinal fluid, 103
Certhia familiaris, 178
Cervus elephas, 227, 243
Chaetodon trifasciatus, 200
chaffinch, 17
preening in, 59
song of, 72
Charadriiformes, 204
cheats and reciprocal altruism,
194
cheetah, limit to pursuit, 109
panting by, 109
chemical defence in animals,
167
children, anti-predator be-
haviour in, 157
development of, 230
response to danger in, 163
chimpanzee, anti-predator
display in, 165, 174
greeting behaviour of, 246
social group changes in, 247
Chironomus, 108
Chiloris chloris, 181
chromatophores, 160
Chrysopa carnea, 164
Cichlasoma citrinellum, 209
cichlid fish, mate selection in,
209
circadian rhythm, 100-2
Citellus leucurus, 111
cities, 179
cleaner fish, territory in, 196
cleaning behaviour, 5
Clethrionomys britannicus,

90, 99
clothes moth, repellent, 118-9
clumped distribution, 176

coaltit, habitat selection in,
129, 130
Coccinella septempunctata,
132
cochlear microphonic poten-
tial, 27-8
Cochliomyia hominovorax,
237
cod, 17
reproductive strategy in,
221
coding in sensory neuron,
29-31
cold avoidance and aggrega-
tion, 78
cold receptors, 108
cold-stress tolerance, 18
collaboration, in defence,
187-8
in feeding, 181-3
in reproductive behaviour,
189-91
colliculi, 7
Colobus guereza, 129
colobus monkey, feeding in,
129
colonial animals, 191
colonial nesting, 186
colony defence, 186, 188
colostrum, 236
Columba palumbus, 181
colour vision, 52
combat, 6
command neuron, 64
communal roost, 185, 186
communication,
during courtship, 215-6
electrical, 197
about food sources, 180
and mate finding, 207
olfactory, 180
with parent, 224
in primate groups, 246-7
and reciprocal altruism,
194
in social insects, 246
about territory, 196-7
in thrush flocks, 245
competition,
and adrenal function, 255
and aggregation, 191, 193
assessment of opponents,
251-2
asymmetrical contests, 251
for food, 183
how to compete, 251-2
and group size, 258, 262
for mate, 205-9
and mating behaviour, 235
with offspring, 225
between sexes, 222-3
with social groups, 249-256
symmetrical contests,
11-12, 251
when to compete, 2512
competition between causal
factors, 94, 95
competition in social groups,
249
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competitive encounters, mea-
sures of, 253
competitive interaction and in-
jury, 262
competitive orders, 210-11,
254, 260-1
and animal production,
260-1
advantages of, 254
and feeding, 254, 260
and reproduction, 254
components of behaviour,
56-7, 62, 63, 91
concealment, 6, 157-60
cones of eye, 43, 44
conflict, intraspecific, 11
consummatory response, 17
controllers of social groups,
248-9
copulation, 18, 215-221
cornborer moth, 39
Corophium, 132, 138
corpus callosum, 7
corpuscle, Pacinian, 25
Herbst, 25
corticosterone, 255, 259
cost benefit analysis, 4, 8-9,
11, 80-2, 128, 150,
207-9, 197-9, 225-6
cost of changing behaviour,
84-5
cost function, 82
costs of competition, 251
of feeding, 124, 138-41,
147-9, 152~-3
of fighting, 207-9
costs,
measurement of, 80—-2
of parental care, 225, 226
of reproduction, 203
of territorial defence, 198,
199
cotton boll-weevil, 41
cotton stainer bugs, aggrega-
tion in, 161
coughing, 64
courtship, 215, 221
of butterfly, 33—4
control of, 217
display of ringdove, 121
effects on hormone levels,
214-7
feeding during, 211, 216,
233

functions of, 214-17
hormone effects on, 221
by newts, 96
as a reinforcer, 17
sequences in fish, 92
by stickleback, 90
cow—calfinteractions, 226, 227
cowbird, 42
cowman, effects on cows,
174-5
cows (see cattle)
crabs, concealment by, 160
home range in, 197
crayfish, 74
swimming in, 74

crickets, behaviour of mu-
tants, 75
singing by, 67-71, 68, 70
cross-suckling in lions, 190
in pigs, 190
Crotalidae, 28
Crotophaga, 244
crowding, 258
effects, 258-9, 262
crypsis, auditory, 160
olfactory, 160
visual, 159, 160
cuckoldry, 224
cuckoo, 42
Cuculus canorus, 42
cuttlefish, motor controlin, 76
cycle, 21
Cygnus columbianus, 243
Cynomys ludovicianus, 244
Cynopithecus niger, 246
cyproterone acetate, 218
cytochromes, 14

dace, behaviour when
parasitised, 131
reactive distance in, 132
Dacus dorsalis, 237
Dama dama, 210
Danaus plexippus, 161
danger zone, for prey, 133
Daphne mezereum, 181
Daphnia, 135
darkness, effects of rearing in,
15, 19
DDT, response to, 119
decision making, 5, 7, 8,
79-85, 89-98, 142-3
decisions, about feeding,
125-156, 125
whilst grazing, 150-2
during grooming, 60
deer, inbreeding in, 210
controllers in social groups,
249
leaders in social groups, 249
social group composition in,

territory in, 196
deermice, 13
drinking in, 105
feeding in, 137
habitat selection in, 129
defaecation, 5
before fleeing, 170
defensive behaviour of farm
animals, 174-5
deflection of attack, 1667
degeneration in brain after le-
sions, 46, 52
degree of relatedness, 10,
189-91, 193, 210
deimatic displays, 165
Delia brassicae, 39, 238
demarcation of territory,
196-7
dendrite, 23
depth perception, 118
depolarisation of neuron, 23

313

description, levels of, 567
desert animals,
thermoregulation in, 109
water conservation in,
104-5
despots, 252, 253
deterministic models, 73, 144
detoxification in body, 5
detoxification mechanisms,
141
development,
of aggressive behaviour, 256
of anti-predator behaviour,
172-4
of behaviour, 17-21
of bird song, 72-3
of courtship behaviour, 217
of grazing behaviour, 156
of grooming, 58—9
of hazard avoidance, 118
of preening, 114-5
of social skills, 2568
diabetes and control of feed-
ing, 146
Diadema, 158
dialects in bird song, 73
Diaretiella rapae, 132
Didelphis, 110, 165—6
diencephalon, 7
diet balancing and experience,
139, 141
dietary requirements, of cat-
tle, 152
deficiency in, 139
diets, 126
digestion, 5, 144, 147, 150
digger wasps, 33
digging, reinforcement of, 16
Dimetrodon, 110
Diomedea immutabilis, 110
Diplostomum spathaceum,
131, 132
Dipodomys merriami, 113
disinhibition by casual factors,
%, 95
Disparlure, 238
dispersal, 13, 176, 201
displacement activities, 98
display, action patterns in, 62
anti predator, 164-7, 166,
167, 187, 188
deimatic, 165
during courtship, 212, 215,
212-16
epideictic, 182
frightening, 165
of lizard, 73
as a reinforcer, 17
diving animals, breathing in,
104
dog, 1
habituation in, 171
panting in, 109
water balance in, 106—7
domain of danger, 133, 183,
184, 185
domestic chick, 17, 20
cliff avoidance in, 118
drinking in, 63, 105

sequences of behaviour in,
90, 93—4
startle response in, 169, 170
thermoregulation in, 111,
112
domestic fowl, competition in,
250
feral populations of, 260
flight behaviour, 171
group size effects in, 258-9,
262
meal size in, 144
periodicity in, 100
stereotyp in, 98
variability in social order,
252
dominance boundary, 84
dominant animals, 252, 256
Donnan equilibrium in cells,
23
Dorylus wilverthi, 242
doves, alarm signals in, 186
display and ovulation in, 216
feeding and drinking in,
83-5
hormones and courtship in,
221
hormones and reproduction
in, 232
mate selection in, 212
thermoregulation in, 111
water balance in, 106
drinking, 5, 10, 105-6
action patterns in, 63
dependence on eating,
105-6
and food requirement, 83-5
by rats, 86-7
drives, 85-8
Drosophila, 75, 133, 179, 203
ducks, 19
mate selection in, 212, 214
dung-flies, 206, 207
competing for a mate, 207-8
mate finding in, 205-6
dunlin, territory in, 197, 198
dyadic interactions, 253
dyadic relationships, 2401
Dysdercus, 161

ear, of bat, 39, 55
mammalian, 27-8
of moth, 39, 55
early learning, 19-20, 172-3,
224
ecology, energetics, 4, 8
population, 12
economics of behaviour study,
21
economic view of behaviour, 8
Ectopistes migratorius, 212
ectothermy, 108
efference copy of motor com-
mand, 75-77
efferent neurons, 55, 89
egg-laying, 232-3
Eichornia crassipes, 127
electric fish, 197
electrocardiogram, 169, 170
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electroencephalogram, 18,
115, 116, 117, 169
electroreceptors, 26, 28-9,

30-1
elephant seal, mate selection
in, 210, 211
elephants, drinking in, 105
Emberiza, 60
embryos, behaviour of, 18-19,
74
electrophysiology of, 18
Empidonax minimus, 197
Encarsia formosa, 120
endothermy, 108
energy, allocation of, 8
estimation of, 8-9
from food, 146, 147-9,
152-3
and mate finding, 205
and nutrients, 138
sources of, 2
environment, effects on be-
haviour, 13-21
effects on habitat selection,
129-30
effects on social behaviour,
256-8
modification of, 178-9
modification by aggrega-
tion, 178
enzyme synthesis, 14
Ephestia cautella, 132, 238
epideictic displays, 182
epinephrine, 120
Erinnyis ello, 159
Erythrocephalus patas, 197
ethology, 4, 22
Etroplus maculatus, 62
Eucalyptus, 127
Eugenes fulgens, 148
Eulampis jugularis, 147
Eumenis semele, 33
Euphagus cyanocephalus,
180, 186
evading predator attack, 163,
164, 165
evolution, of defence
mechanisms, 157-8
of motivation, 8
of parental care, 223
of receptors, 23
of reproductive behaviour,
202-5 .
of social behaviour, 191-5,
192
evolutionary stable strategy
(ESS), 10-12, 180
in competition for mate,
207-9, 223, 226, 250-1
exafference, 75-7
experience, types of, 3
experience effects, 15-17
on bird song, 72-3
on collision avoidance, 168
on competitive behaviour,
251
on courtship, 212, 217
on dietary preferences,
141-2, 143

on feeding, 16, 43
on food searching, 134, 135
on grazing behaviour, 156
on habitat selection, 129,
130
on locomotion, 74-5
on mate selection, 212-4
on mating behaviour, 217,
235-6
on motor control, 77-8
on parental behaviour,
230-1
on pecking preferences, 20
on predator avoidance, 158,
172-4
on reproductive behaviour,
212-4, 217, 230-1,
235-6
on social behaviour, 256-8
on song of crickets, 70
on visual analysers, 15, 48,
53-5
exploration, 168-9
eye to eye contact, 240
eyes, in anti-predator dis-
plays, 165-6
of frog, 43—46
of horseshoe crab, 445
mimics of, 38
recognition of, 37-8
sensitivity of, 28
transduction in, 28

faces, recognition of, 35-8, 36

Falco peregrinus, 185

falcons, response to prey flock,
185

fanning by honeybees, 178

farm animals, mating be-
haviour in, 234-5

oestrus detection in, 234,

parental behaviour of,
236-7
promoting reproductive
success in, 233
responses to man, 174-5
fatigue, 115
fear, 168
feedback, during locomotion,
74-5
negative, 5, 21
positive, 5, 97-8
and temperature reg-
ulation, 108, 109
feed forward, 145, 149
and temperature
regulation, 108, 109
feeding, 5, 124-156
by cattle, 150
decisions about, 124
by dogs, 138
by domestic chicks, 93-4
effects of experience on, 16,
143
by hummingbirds, 147
and water requirement,
83-5
feigning death, 165-6, 167

314

feral animals, 197, 260
fibre tracts in the brain,
16-18, 22
finches, imitative behaviours
in, 181
fighting for a mate, 207-9
firefly, mate finding in, 206
motor control in, 76
fish, cohesion in shoals, 244-5
courtship displays in, 92
feeding in, 135
mate selection in, 214
territory in, 196, 200
fistula, 106
fitness, 9-10
fixed action pattern, 62—3
flatworm, host-finding, 130
flies, grooming in, 60-1
leks in, 189
flight distance, 163
flight from predator, 163-4
flock feeding, 182
flock integration after mixing,
261
flock size and response to
predators, 186-7
flocking, 185, 194-5, 245
flour moth, reproduction and
control, 237
followers, young ungulates,
227
food, finding, 128-38
finding and social be-
haviour, 179-81
information centres, 180-1
intake control, 143, 147
processing time, 150
storage, 144-5, 149
foraging, 124, 13140, 150-2
fore-brain, 7
and thermoregulation, 111
formation flying, 178-9
Formica rufa, 187
fostering, 213—-4, 237
foxes, territorial competition
in, 251
freezing and survival, 108
Fringilla coelebs, 16, 59
frog, 23
vision in, 43-6
fruitfly, behaviour of mu-
tants, 75
reproduction and control of,
237-8
functional response to food
density, 136-7
functional systems, 4-6, 8, 20,
103, 202

y-amino butyric acid (GABA),
18

Gallinago gallinago, 163

Gallus gallus, 212, 256

gamete size, 202

Gammarus, 130, 133

Garrulus glandifarius, 127

Gasterosteus aculeatus, 132,

209

Gastropoda, chemical defence
in, 167
Gazella thomsoni, 195
geese, following response in,
19
mate selection in, 209
parental recognition in,
172-3
predator recognition in, 173
social group composition,

vigilance in, 184
gene expression, 8, 13-15, 14
gene sharing by relatives, 10
gene spreading in population,
9, 32, 79-81, 120, 127,
141, 165, 180, 183-4,
191, 193, 199, 204, 223
general drive, 87
generalist feeders, 126-7
generator potential, 24—6
genetics and environment, in-
teraction of, 2, 3, 10,
13-15, 14
genotype, 8
Geometridae, mimicry in, 160
gerbils, parental behaviour in,
227-8, 231
pup behaviour in, 228
ultrasonic calling in, 112
Gesonula punctifrons, 127
gestalt, 32
giant panda, feeding in, 127
gibbons, group size in, 243
monogamy in, 204
territory in, 197
gila monster, coloration of, 161
giving-up time, 138, 149
Glossina palpalis, 205
glucocorticoids, 168
glucose level in blood, 146,
153
glutamic acid decarboxylase
(GAD), 18
goats, development of, 20
oestrus detection in, 235
water balance, 107
goldfish, 42
gonadotrophins, 231-3
Goniopsis cruentata, 197
gorillas, controllers in social
groups, 249
leaders in social groups, 249
social interactions of,
249-50
grain beetles, responses to
insecticides, 119
Grandlure, 237
granule cells, 57
grasshoppers evading pred-
ators, 164
grayling butterfly, 33, 35
grazing, 150-156, 151
great tit, feeding in, 135
food selection in, 139
territory in, 199
greeting behaviour of chim-
panzees, 246
grooming, 5, 113
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anti-predator functions of,
160
by cattle, 113
by dog, 1
by flies, 60-1
by kangaroo-rats, 113
by mice, 56-9, 56
by rats, 58, 59
by mantids, 61, 62
by mutants, 59
reinforcement of, 16
ground squirrels, alarm signals
in, 194
thermoregulation in, 111
vision in, 49
group defence of food, 183
group living, advantages of,
178-96
disadvantages of, 183, 188
and feeding, 1912, 194
and mate finding, 188-9
and predator avoidance,
191-4
group selection, 9-10
group territories, 197
grouse, leks in, 189
territory in, 199
Gryllus armatus, 71
Gryllus campestris, 67, 68
Gryllus rubens, 71
guillemots, nest departure by,
162
guinea-pigs, parental be-
haviour in, 231
gular fluttering, 109
gulls, decisions when nesting,
79
individual distance in, 195
parental recognition in,
34-6, 35, 36
preening in, 114
guppies, schooling in, 162
gut receptors, 153
Gymnothorax meleagris, 165
gymnotid fish, electrorecep-
tors in, 30
gypsy moth, reproduction and
control, 237-8

habit strength, 85
habitat, 128
habitat quality and mating sys-
tem, 204
habitat selection, 125, 129-31
and crypsis, 159
and defence, 158-9
habituation, 16, 172
of prey catching, 48
Haematopus ostralegus, 139
Haminoea, 167
Hamiltonian function, 82
hamster, 16
hand-rearing, effects of, 212
handling effects on young ro-
dents, 168-9, 174
handling time of food, 137
hang-fly, courtship feeding in,
211
haplodiploidy, 191, 193-4

harems, 210-11, 260
hatching synchronisation of,
18-19
hawks, prey catching by, 186
hazard avoidance, 5-6, 80,
103, 117-120, 140, 142-3
hearing, ultra-sound, 39
Heloderma, 161
helpers at the nest, 190
Hemichromis bimaculatus, 37
Hemilepistus, 104
hepatic glucoammonium re-
ceptors, 146
herbivores and cammivores, 126
Herbst corpuscle, 25
herd behaviour, 185
herons, colonial breeding by,
180
finding feeding sites, 131
food finding, 180, 181
herring gull, 34, 35
decisions when nesting, 79
preening in, 114
hibernation, 108
hiders, young ungulates, 227
hiding in holes, 158-9
hiding amongst conspecifics,
162, 183-6, 184
hiding place, 8
hind-brain and breathing, 103
hippocampus, 7, 171
and exploration, 169
Hippocrepis comosa, 129
Hirundo rustica, 195
hoarding of food, 127
home, 8
home range, 195
homeostasis, 4, 86
homing, to nest site, 206
honeybees, communication
in, 180
food-finding in, 180
vision in, 39
hormone assays, 218
hormone levels, effects of
courtship on, 216-7
hormones, and behaviour, 3,
218 (see names of hor-
mones)
central effects on behaviour,
219, 221
effect on parental be-
haviour, 231-3
inhibitors, 218
inplants in brain, 218, 221
peripheral effects on be-
haviour, 219
and sensory input, 219
horses, leaders in social
groups, 249
oestrus detection in, 235
response to flies, 240
sleep in, 116
horseshoe crab, eye of, 44-5
housefly, reproduction and
control in, 238
response to insecticide, 219
house sparrow, rhythms in,
100
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howler monkey, food selection
in, 138
huddling, 178
humans, 20
anti-predator behaviour in,
157
courtship in, 215
decision making by, 80, 92
early preferences in, 228-9
essential amino acids in, 139
experience and exploration
in, 174
eye exaggerators in, 37
individual distance in, 195
leaders and controllers, 248
learning by babies, 104
light sensitivity range in, 30
mate selection in, 214
maternal behaviour in, 230
menstrual cycle in, 219
motor development in, 75
neonate behaviour in,
228-9
nipple finding in, 228
poison avoidance in, 141-2
reciprocal altruism in, 194
response to stress, 122
response to boar odour, 235
rhythms in, 101, 102
role development in, 257
sensitivity of eye in, 28
sensory-motor co-
ordination in, 77
smiling by babies, 229, 230
sound range of ear in, 30
startle response in, 169
stereotypies in, 98-100
villages and cities, 179
visual preferences of babies,
36, 37
humming birds, adaptations
for feeding, 147-8
energy from food, 47
feeding in, 147-50
feeding control system in,
149
foraging behaviour in, 148
leks in, 189
meal size in, 148
and pollination, 147
hunting, behaviour of owls,
133
effects of practice on, 258
in groups, 182
hunting dog, 17
stereotypy in, 99
hyaenas, 17, 188
Hylobates lar, 197
Hylobatinae, 204
hypophysis and parental be-
haviour, 232
hypothalamus and control of
feeding, 146-7, 153
and defence behaviour,
170-1
and mating control, 217-8,
221-2
and motivation, 91
and parental behaviour, 232

and thermoregulation, 112
hypovolaemia, 107
hysteria in poultry, 174-5

imitative behaviour, 181
immobility, and predator
avoidance, 162

as a response, 171
immunogloblins, 236
imprinting, 19, 224
inbreeding, 210

incest, 210
inclusive fitness, 9-10, 193,
223
incubation behaviour, 79, 233
by males, 204

indifference function, 80, 81
individual distance, 185,
195-6, 256, 258
and courtship, 216
infanticide, 190, 225
information processing, 2, 96
initiators in social groups,
248, 268-9
insect, control of walking, 74
repellents, 118-9
sensitivity of eye, 74
insecticide, effects on be-
haviour, 119-20
responses to, 142
instinct, 85
insulin and control of feeding,
146
interactions, competitive, 12
dog and bitch, 1
in social groups, 240-1
interspecific territory defence,
200-1
intervening variables, 86, 87
isolation rearing, and court-
ship, 217
effects of, 72-3, 212, 231,
256-7
Ixodes ricinus, 30

jacanas, polyandry in, 204-5
jays, kin-helping in, 190
jewel fish, response to eyes, 37
John Dory, anti-predator be-
haviour in, 166
Joule, a measure of energy, 8
jungle fowl, courtship de-
velopment in, 217
development of fighting in,
256
mate selection in, 212
Jynx torquilla, 165

K-selection, 12-13
kangaroo rat, grooming in, 113
kin, selection, 10
helping, 189-91
koala, feeding in, 127
Kobus kob, 189

lacewings, evading pred-
ators, 163, 164, 165

ladybird beetle, coloration of,
161

Lagopus mutus, 163
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Lampornis clemenciae, 148
land crab, drinking in, 105
Lanius, 105
langur, 37
Larus argentatus, 34, 35, 79,
114
Larus atricilla, 34
Larus ridibundus, 186, 195
lateral geniculate nuclei of
thalamus and vision,
48-55, 49
lateral inhibition in eye, 44,
45, 46, 50
lateral line sense of fish, 55
laughing gull, 34
leaders of social groups, 181,
248-9
leaf mimicry, 160
leaf roller moth, reproduction
and control, 237-8
learning, 3, 15-17
about anti-predator be-
haviour, 172-4
characteristics of young, 237
about competitive be-
haviour, 251
effects on social order, 252
about environment, 173
during exploration, 168,
173
by farmers, 155
about feeding methods, 181
about food, 141-2, 148, 190
parental characteristics,
214, 223-4
from parents and peers,
257-8
sibling characteristics, 214
and thermoregulation,
111-12
leather jacket, 134, 136
Leiocephalus carinatus, 253
leks, 189, 195, 198, 205, 206
lemmings, 13
crowding and migration in,
259
Lemmus lemmus, 259
Lemur catta, 201, 246
lemurs, 13
response to eyes, 37
territory in, 201
Leonotis, 197
Lepomis macrochirus, 135,
205
Leuciscus leuciscus, 132, 133
light, polarised, 39
receptors, 26, 28
ultra-violet, 39
light-flashing, and mate
finding, 206
linear social order, 252—3
lions, 17
dispersal in, 201
reciprocal altruism in, 190
Limenitus archippus, 161
limpet, active defence be-
haviour in, 167
Limulus, 44
litter-size, 228

lizards, feigning death, 167
social order in, 253
thermoregulation in,

110-11

Lobotes surinamensis, 160

local enhancement, 181

locomotion, control of, 74-5
development of, 74-5

locus coeruleus and sleep,

116-117

locust, feeding in, 127
feeding by swarm, 182
poison avoidance by, 141

Locusta migratoria, 141

log-survivor function, 60

Loligo, 23

Lonchura striata, 212

luteinising hormone (L.H.),

231-2
luteninising hormone releas-
ing factor, 221

Macaca fuscata, 142
Macaca mulatta, 211
Macaca radiata, 211, 246
Macaca silenus, 246
Macaca sylvanus, 253
macaques, allogrooming in,
246
feeding in, 142
mating success in, 211
oestrus cycle and behav-
iour, 221
parent offspring inter-
actions, 229, 230,
229-31
responses to stress, 122, 123
social development in, 257
social group changes in,
247-8
stereotypy in, 98-9
Macropus parryi, 244
Macrotermes natalensis, 178,
179
magnetic field, detection of,
26
maintenance of body, 103
of body surface, 113
malathion, responses to, 119,
120
male dispersal in monkeys,
247, 248
mammals,
mating systems in, 204
visual system in, 48-55
man — see humans
Manduca sexta, 142
mangabeys, allogrooming in,
246
mating success in, 211
mantis, grooming in, 61-2
motor control in, 76, 77
prey catching in, 76
marginal value theorem, 138,
149, 207-8
marine animals, osmoregula-
tion in, 104
Markov chain, 71, 92, 160
process, 72, 92
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marmosets, allogrooming in,
246-7
monogamy in, 204
paternal behaviour in, 229
response to eyes, 37
social group composition,

marsupials, response to
novelty in, 169
maternal deprivation, 230
maternal locking, 227, 228
maternal rejection of young,
237
mate, competition for, 205-9
mate desertion, 2223
mate finding, 205-7
and group living, 188-9
and social behaviour, 188
mate quality, 2023, 210-12,
215
selection, 189, 202-3,
209-14
mating, behaviour leading to,
205-17
whilst being eaten, 216,
217
mating systems, 202, 203-5
control of, 217
maze learning, 17
meals, intervals between, 144
meal size, 144
mechanoreceptor, 25-8, 30
medical practitioners as ob-
servers, 22
medulla, 7
and breathing, 103
and movement, 64
and vocalisation, 91
Megaprotodon strigangulus,
200
Melanerpes formicivorus, 127
Melanolophia canadaria, 159
Meleagris gallopavo, 189
Melopsittacus, 105
memory, of food sites, 134
of nest sites, 206
menopause, evolution of, 225
Mephitis, 161
Meriones unguiculatus, 112
Merops bulocki, 190
metabolic rate, change in, 109
metabolisable energy of food,
152
methyl eugenol, 237
micro-electrodes, 46, 49, 68
Microcebus murinus, 37
Microtus, 259
Microtus agrestis, 90, 99, 100
Micrurus, 161
mid-brain, 1
and defence behaviour, 170
and flight behaviour, 171
and thermoregulation, 112
and vocalisation, 91
migrating flocks, 245
migration, 201
and food scarcity, 182-3
milk ejection, 174, 228
milk let-down, 174, 228

milk production and drinking,
106
mimicry, 6
of female by male, 205
of inedible objects, 160
of injury, 167
Miillerian, 161
of predators, 165
Mirounga angustirostris, 210,
211
mite, 140
mobbing, 162, 188
modal action pattern, 63
Molothrus ater, 42
monogamy, 203-5, 226, 243
monkeys, alarm signals in, 187
allogrooming in, 246-7
anti-predator displays in,
165
effects of isolation rearing,
256-7
feeding in, 129
leaders in social groups, 248
maternal care, 225
mating success, 211
oestrus cycle and behav-
iour, 221
parent-offspring interac-
tions, 228-31, 229, 230
response to novelty, 174
social orders in, 253
startle responses in, 169
territory in, 197
vision in, 49-51, 55
monophagy, 127, 128, 139
Moro reflex, 228
morphine, mimics in the
brain, 121
mosquito, host finding, 130,
179
repellents, 118
response to insecticide, 119
Motacilla alba, 188, 198
moths, anti-predator display
in, 165
crypsis in, 159
evading predators, 163—4
hearing in, 29, 55
mimicry in, 161
motivation, 79-102
evolution of, 79-82
and motor control, 58
terminology, 85-9
motivational dominance, 95-6
motivational state, 83, 87,
89-91, 99-100, 124
motoneuron, 74, 75
motor ability, 2
control, 56-78
centres, 63—-64
cortex, 57-8
moulting in insects, 3
mounting behaviour, 234-5
movement, 7
control of, 56
Mugil cephalus, 195
Miillerian mimicry, 161
multiparous parents, 227,
230-31
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multiple clutch polygamy,
204-5

Musca domestica, 119

muscle spindle, 25, 26, 27

Mus musculus, 259

mustard oil, 39

mutants, grooming in, 59

Mygalopsis ferruginea, 165,
166

Myox ocephalus, 111

Nauphoeta cinerea, 211

Nectarinia reichenowi, 197

needs, 85

nematodes, behaviour of mu-
tants, 75

Nereis, 135, 138, 158, 172

nest-building, 111, 179, 231,
233

by rat, 111

nest-sanitation, 160

nesting colonially, 186

nesting material, and ovu-
lation, 216

nestling, gaping response of,

nests and parental behaviour,
224

neuron, 23

neurosecretion, 218

newt, breathing in, 104

courtship in, 96

Nicotiana tabacum, 142

nightjars, thermoregulation
in, 109-10

nocturnal living, 109

noradrenalin, 121-3

novel food, responses to,
141-2

novelty, responses to, 168-9,
173-4

nutrient quality of food, 135-6

nursing, 236

nutrient, selection of, 150

nutrient quality, 135-6,
138-9

Nymphalis io, 38

obesity, 147
Octopus, vision in, 39, 166
Odocoileus hemionus, 209
odours and predation, 160
oestrogens, 219, 221, 231-3
oestrus behaviour, in dogs, 3
in farm animals, 41, 234, 235
in primates, 219-21, 220
in rodents, 219, 220
oestrus detection in farm ani-
mals, 234-5
oestrus synchronisation, 235
offspring, numbers of, 203
oilbirds and sonar, 117
oiling feathers, 114-5
olfactory crypsis, 160
olfactory receptors, 26, 28
oligaphagy, 127, 142
ommatidia, 44, 45, 46
open loop control of move-
ment, 76-7

operant, 17
operant conditioning, 17, 111,
113, 139-40, 219
Ophiothrix fragilis, 177, 242
Ophrys apifera, 41
opossum, feigning death,
165-6
thermoregulation, 110
optic lobe, 18
optic nerve, 43, 49
optic tectum and vision, 468,
49
optimal foraging, 8, 128, 135,
140, 148-50
optimality, 8-9, 81-2
and feeding, 128
oral receptors, 106-7
organisation of social groups,
239-62
orientation reactions, 89, 169
orientation and thermoregula-
tion, 110
origins of group living, 191-3,
192
Oryzaephilus surinamensis,
119
osmolarity of blood, 107
osmoreceptors, in brain, 107
in skin, 105
osmoregulation, 5, 17, 104-5
Ostrinia nubilalis, 39
Otis tarda, 127
outbreeding, 210
ovenbird, food searching in,
134, 135
over-crowding, 258, 262
overdispersal in distribution,
176
overload, 120-3
Ovis canadensis, 251
ovulation, initiation of, 216,
217, 232-3
owlfly larvae, defence be-
haviour of, 187, 188
oxygen, consumption and
energy, 147, 152-3
how to obtain it, 5, 103—4
oyster-catcher, feeding
methods, 139

pacemakers, 21, 100

Pacinian corpuscle, 25

pain, 120-1

pain receptors, 26-7

panting, 109

Papilio xuthus, 34

Papio anubis, 189

Papio cynocephalus, 138, 187,
211, 243, 246, 253

Papio hamadryas, 215, 244

parabiosis, 218

Paralithodes camtschatica,
195

Pararge aegeria, 198

parasites, host finding by,
130-1

modifying host behaviour,

130-3
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Parastagmaptera unipunc-
tatus, 76
parental behaviour, 9, 13, 17,
190-3, 2213
and crowding, 259
by guillemots, 162
and thermoregulation, 112
parental investment, 2023,
221
parental recognition, 172-3,
223-4
parent-offspring conflict, 225,
226
parent-offspring interactions,
202-3, 222-3
parents, requirements of,
224-5
parity, 227, 230-1
parturition, 226, 227, 236
Parus, 181
Parus ater, 129
Parus caeruleus, 129
Parus major, 132, 137, 181
passenger pigeon, mate selec-
tion in, 212
Passer domesticus, 100
patches in food distribution,
125, 128-9
patch-finding, 131, 148
Patella granatina, 167
Patella oculus, 167
paternal behaviour, 228, 229
pattern detection, develop-
ment of, 15
pattern recognition, in mam-
mal vision, 48—55
in toad vision, 423, 45-8
patterning in behaviour,
56-78
Peccari angulatus, 244
pecking accuracy, develop-
ment of, 18—-19
pecking by domestic chicks,
91-2
pecking preferences, 20
of gull chicks, 34-5, 36
Pecten, 163
Pelecanus onocrotalus, 182
pelicans, group fishing, 182
penguins, huddling in, 178
preening in, 114-5
perception, 768, 224
period, 21
periodic actions, 92, 100-2
periodic processes, 3, 21
periodicity, 21, 100-2
Peromyscus, 13, 105, 129, 137
pest control, 237-8
pests, behaviour of, 22
Phaethornis longuemareus,
189
Phalaenoptilus nuttalli, 110
Phascolarctos cinereus, 127
phasic responses from recep-
tors, 31
pheromones, 206, 219, 237-8
Philanthus, 33
Philesturnus carunculatus, 73
Philomachus pugnax, 204

Phoenicopterus ruber, 195
Phrynosoma, 110
physiology, links with ethol-
ogy and psychology, 4
Pieridae, 127
Pieris rapae, 39, 40
pigeons, alarm signals in,
186-7
drinking in, 105
evading predators, 163
imitative behaviour in, 181
recognition of human faces,
38
pigs, cross-suckling in, 190
effects of crowding in, 262
initiators in social groups,
249
mating ‘teaser’, 235
odour of boar, 41
oestrus behaviour in, 41,
234-5
sleep in, 116
teat order in, 253
thermoregulation in, 111
variability in social order,
252
piloerection, 109
pineal gland, 7
pituitary gland, 7
plant defences, 140, 141
plasticity of behaviour, 15
play, 257-8
playing 'possum, 165-6, 167
Ploceinae, 203
Ploceus cucullatus, 209
Ploceus nigerrimus, 162
Poephila castonotis, 59, 100,
144, 212
poisons, 140-2
avoidance of, 16
responses by rats to, 22
polarized light, sensitivity to,
9

Pollachius virens, 245
pollination, 41
polyandry, 203-5
polygamy, 203-5, 222
polygyny, 203-5, 209
Polymorphus paradoxus, 130
polyphagy, 127, 128, 139
Pomacea, 127
pons, 7
poor-will, thermoregulation
in, 110
population density, and be-
haviour, 259
and territory, 199
population ecology, 12-13
population regulation, 9
Porcellio scaber, 104
porcupine, anti-predator
behaviour in, 162
Porthetria dispar, 237
position and predator
avoidance, 162
post-natal behaviour, 226-9
posture and thermoregula-
tion, 110
potential, action, 23, 24-7
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potential action (cont.)
generator, 24-6, 24, 26
receptor, 24-5, 24

precocial young ofanimals, 20,

173, 223
predators, avoidance of, 6, 8,
17

defence against, 157

defence after detection, 162

defence before detection,
158

finding prey aggregations,
188

predispositions to learn, 15
preening, 5, 59-60, 113-15
by domestic chicks, 93-4
by herring gull, 114
by penguins, 114-15
by skylarks, 114
by terns, 98, 113
preoptic area, and drinking,
107
and mating control, 217-18,
221
and parental behaviour, 232
and thermoregulation, 113
Presbytis, 211
pretectal area and vision,
46-8, 49
prey catching, by mantis, 76
primary defence mechanisms,
157
primate groups, cohesion in,
245-7
primates, parental behaviour
in, 228-30, 229, 230
primiparous parents, 2301
Procambarus clarkii, 74
proceptivity, 219
progesterone, 221, 231-3
prolactin, 232-3
Propithecus verrauxi, 201
proprioceptors, 76
protean behaviour, 164
Psychidae, 163
psychology, cognitive, 22
introspective, 32
links with ethology and
physiology, 4
physiological, 7
role of motivation studies in,
78
social, 22
Pteroclidae, 105
Pteroptyx, 206
Purkinje cells, 57-9
Pygoscelis adelige, 114, 186
pyramidal cells, 57-8
python, strike by, 62

quartering fields, by owls, 33
quail, mate selection in, 214
Quelea, 180, 187

r max-selection, 12-13
rabbits, hormones and mating
in, 221
vision in, 49, 52-3, 55
ragworm, habituation in, 171

sensitisation in, 171
Rana, 23
random distribution, 176
Raphé nucleus, and sleep, 116
rats, 16, 26
active defence behaviourin,
167
cliff avoidance by, 118
effects of crowding in, 259
essential amino acids in, 139
exploration in, 168-9
feeding strategy in, 144-5
grooming in, 58, 59
hormones and mating, 221
meal size in, 144
nest building in, 111
oestrus cycle and behaviour
in, 220
responses to novelty, 168-9
responses to stress in, 122
responses to poisons, 141
thermoregulation in, 111,
112
vision in, 50-2
water balance in, 106
rational decisions, 80
rattlesnake, 28
reactive distance, in dace, 132
in stickleback, 132, 133
reafference, 75-8
rearing conditions, effects of,
15
and mate selection, 212-14
receptivity, 220, 221
receptor function, principles
of, 23
receptor potential, 24-5, 24
receptors, cold, 108
electric, 26, 28-9, 30-1
in fat depot, 154
in gut, 153
mechano, 25-8, 30
olfactory, 26, 28
pain, 26-7
sensitivity of, 28, 29
specificity of, 27, 29
temperature in, 26, 28
transduction in, 27-9
warm, 108
recognition of parents, 223—4
recognition of young, 224,
227, 237
redshank, feeding in, 135, 138
food selection in, 138
reef fish, territory in, 196, 200
regulation, 107
of body temperature,
108-13
of body water level, 104—
108
of feeding behaviour,
144-7, 146
reinforcers, 16-17, 85, 88, 111
relationships, 22, 241
complex, 241
development of, 257
releaser, 328
REM sleep, 116-17
renewal process, 734
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replicator selection, 193
reproductive potential,
202238
effort in, 202
isolation in, 209
and pest control, 237-8
response to change, develop-
ment of, 18
responses to parents, 18, 19
rest, 115
resting discharge, 31
resting potential, 23
resting sites and crypsis, 159
retaliation when attacked, 167
reticular formation, 7
retina, biochemistry of, 18
of frog, 44
ganglian cells in, 43-6, 44,
48-55, 51
retinal, 28
retinal functioning in am-
phibia, 43-6
in birds, 55
rhesus monkey (see macaques)
rhinoceros, defence in, 158
rhodopsin, 28
rhythms and predator
avoidance, 161-2
risk, to alarm caller, 195
avoidance, 80-1, 180, 209
of competition, 250
and feeding strategy, 144
situations, 122
whilst feeding, 140-2
Riparia riparia, 186
Rissa tridactyla, 186
ritualised fighting, 251
rodents, parental behaviour
in, 227-8, 231
rods of eye, 43, 44
rooks, distribution in flock,
239
roosting communally, 180, 182
Rostramus sociabilis, 127
rotational grazing, 154
ruminants, feeding in, 150-6
rutting by deer, 210

saddleback song, 73

Saguinus mystax, 247

saithe, schooling in, 245

saliva spreading, 110

sandbathing, 113

sandgrouse, drinking in, 105,
180

Saturnoidea, 138

scallops, swimming in, 163

scanning for food, 131

Scathophaga stercoraria, 205

Sceloporus occidentalis, 167

scent marking, 16, 196-7, 251

Schistocerca gregaria, 127

schooling by fish, 162, 178-9,
244, 245

screw-worm, reproduction
and control, 237

Scrobicularia plana, 138

sea anemones, swimming in,

163

searching behaviour, 12838,
205-5, 208
search paths, 133, 134
seasonal effects of hormones,
221
secondary defence
mechanisms, 158
secondary plant compounds,
141, 152
Seiurus aurocapillus, 134, 135
selective attention, 2, 89
self-advertisement, 206
self-stimulation, 88
sensitisation, 172
sensitivity of receptors, 28, 29
sensory analysis, 33
behavioural evidence for, 35
and predator avoidance, 173
sensory deception, 39-42
sensory development, 17-18
sensory feedback and move-
ment, 58-9
sensory mechanisms, 2, 23
and hormone levels, 219
range of types, 26-7
sensory-motor co-ordination,
18, 75-8
sensory neuron, coding in,
29-31
Sepia, 166
septal area, 7, 171, 232
sequences of behaviour, 57,
60-2, 83-5, 90-101
during grooming, 57, 60-2
serotonin
and sleep, 116
and thermoregulation, 112
Setaria, 154
set-stocking of grazing ani-
mals, 154
sex attraction pheromones,
237-8
sex ratios, 223, 225
sexual reproduction
advantages of, 202
consequences, 202-3
sharks, feeding in, 183
food finding in, 130
shearwaters, pre-migratory
flocks of, 242
sheep, drinking in, 105
ewe:ram ratios of, 235
experience and mating be-
haviour in, 236
feral populations of, 260
flock mixing in, 261, 262
food selection in, 151
home range in, 197
lamb fostering, recognition
and stealing in, 237
leaders in social groups of,
248
oestrus detection in, 151
sheep tick, host finding by,
130
shoals of fish, 178-9
shock avoidance, 15
shrew feeding in, 137
shrikes, 104-5
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siamang, food selection in, 136
sign stimulus, 32-8
silk moth, mate findingin, 206
olfactory receptorsin, 28, 38
olfactory sensitivity in, 28
singing, by birds, 71-73
by crickets, 63-71, 68, 70
by hybrid crickets, 70-1
single frame analysis of cine
film, 61
Sitophilus granarius, 119
skate, electrical sensitivity in,
28
skills, social, 256
skunks, anti-predator display
in, 164, 166
coloration of, 161
skylarks, preening in, 60, 113,
114

sleep, 18, 115-7
electroencephalogram dur-
ing, 18, 117
functions of, 115-6
rapid eye movements dur-
ing, 1167
smell, sense of, 28
smiling, 229
snail kite, feeding in, 127
social behaviour, 177
and breeding, 188
costs of, 9
and crowding, 258
evolution of, 191
and food finding, 179
functions of, 176-201
and predator avoidance,
183-8
social castes, 187, 241-2
social density, 259, 262
social deprivation, 231
social dominance, 189
social groups, 239-262
and animal husbandry, 239,
259
cohesion in, 244-7
competition in, 249-56
composition of, 242-4
controllers in, 248-9
descriptions of, 239-42
and feeding, 17983
fission in, 247-8
initiators in, 248-9
leaders in, 248-9
models of size, 242-3
and predator avoidance,
183-8
size of, 242, 243
social insects, altruism in,
193-4
castes in, 241-2
kin helping in, 190-1
social learning, 180-1, 190,
224
social orders, 241
linear, 252-3
persistence of, 252
triangular, 253
types of, 252-3
social rank, 210-11, 253-7

development of, 257
and mating, 210-11
social role, development of,
257
social skills, development of,
256
social status, 210-11
social structure, 239, 248-56
sodium appetite, 139
sodium pump, 23
sodium receptors, 107
Solanum pseudocapsicum, 142
soldier caste in aphids, 187
solitary bees, 41
somatosensory cortex, 51
sonar, 117
song, 63-73, 200-1, 206
and territorial defence,
200-1
and mate finding, 206
song thrush, 33
food searching by, 1334
sonogram, 71, 72
Sorex, 137
Sorghum bicolor, 141
spaced out distribution, 176
spacing, in fish shoals, 244-5
in other social groups,
239-40
sparrows, 20
specialist feeders, 1267
specificity of receptors, 27,
29

spectral analysis, 60
Spermophilus beldingi, 194
Sphingidae, 38
Sphodromantis lineola, 61
spider crab, crypsis in, 160
spider monkey, feeding in,
129
spiders, competition in, 251
group web of, 182
Spilogale gracilis, 164, 166
spinal cord and mating con-
trol, 217, 221
Spodoptera littoralis, 127
squid, 23
standing for mating, 234, 235
starfish, food finding, 130
starlings, food searching, 134
food selection, 136
response to distress call, 169
response to falcon, 185
roosting, 180, 242
surveillance activity, 187
startle responses, 169, 170,
173
Steatornis, 117
stereotypy, 98-100
in action patterns, 62
by children, 98
in display, 73
functions of, 99100
in grooming, 58, 61-2
in zoo animals, 98
sterile males in pest control,
237
Sterna, 98
Sterna paradisaea, 243

319

stick insects, food preferences,
42
sticklebacks, 17, 90, 95,
132-3, 144, 198-9, 209,
215
courtship in, 215
mate selection in, 209
meal size in, 144
reactive distance of, 132,
133
sequences of behaviour in,
90, 95
territory in, 198-9
stimulus-response, 17
stochastic analysis, 60
stochastic models, 144
stochastic processes, 60, 144
stockmanship, 174-5
stomach, stretch receptors in,
107
Stomoxys, 41
Stomphia, 163
stotting, 193
strategies of behaviour, 11-12
Streptopelia risoria, 212, 213,
216
Streptopelia senegalensis, 186
stress, 120-3
stria terminalis, and flight, 171
and parental behaviour, 232
structure of social groups, 239,
24856
Stumus vulgaris, 242
subordinate animals, 252
suckling, 227-8, 236
Sula bassana, 198
superior colliculi, 48, 49, 55
suprachiasmatic nucleus and
rhythms, 100
surveillance activity, 187
suspension feeding, 177, 179
swallowing, 64
swallowtail butterfly, 34
swans, social group composi-
tion in, 243
swimming, control of, 74
development of, 74
by Tritonia, 65, 67
switching mechanisms in be-
haviour, 92-8
Symphalangus syndactylus,
136

synchronisation, of attack, 187
of behaviour, 161-2
of breeding, 216
of egg-laying, 186
of oestrus, 235
systematic searching by birds,
133
for food, 182
systematic insecticides, re-
sponses to, 142

tachycardia, 169, 170
tactile hair of caterpillar, 27
tail autotomy, 166

Talpa, 158

taste, sense of, 28

teat order in pigs, 253

telencephalon, 7
Teleogryllus commodus, 70
Teleogryllus oceanicus, 70
Telmatodytes palustris, 204
temperature receptors, 26, 28
Tenebrio, 43, 132, 134
termites, altruism in, 193
thermoregulation in, 178,
179
terns, courtship-feeding in,
212
preening in, 98, 113
territory, 195-201
and breeding, 198-200
competition for, 25
and crowding, 259
and foraging, 197-9
defence by hummingbirds,
148, 150
and polyandry, 204
and resource defence, 206
size of, 190, 197, 198, 199
testosterone, 3, 212, 221, 231
and attention, 97
thalamus, 7
and defence behaviour, 170
and movement, 46—8
and pain, 121
and vision, 46-8
thanatosis, 166
thermoregulation, 3, 5, 108—
113, 178
and aggregation, 178
in young animals, 112
Theropithecus gelada, 244
Thespesia populacea, 160
thirst, 86, 87
threat, 251
display, 253
thyrotrophic hormone, 109
thyroxine, 109
time series, 21, 92
time sharing, 95
timing mechanisms, 3
timing and predator avoid-
ance, 161-2
Tineola, 119
Tipulidae, 134
tits, flock feeding in, 181
imitative behaviour in, 181
territory in, 199, 200
toads, anti-predator display in,
165
competing for a mate, 208
eyespots of, 38
feeding behaviour of, 42,
43
mate finding in, 206, 208
osmoreceptors in, 105
predator avoidance in, 42,
43
responses to worm-shape,
42-3, 46-8
water uptake in, 105
tobacco hornworms, food
preferences in, 142, 143
Tolypeutes conurus, 163
tonic response from receptor,
30-1
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tool use, 105, 140
torpidity, 108
toxin avoidance, 118-20
* transition matrix, 60
transitions in behaviour se-
quences, 92-8
tree creepers, huddling in,
178
Trialurodes vaporariorum,
120, 237
Tribolium castaneum, 119
Tribonyx mortieri, 190
Trichopteris, 95
Trimedlure, 237
Tringa totanus, 132, 135
Tritonia, 23, 64-7, 65, 66
Triturus cristatus, 104
Triturus vulgaris, 96
Troglodytes troglodytes, 178,
203-4
trout, behaviour when
parasitised, 131
tsetse-flies, host-finding, 205
mate-finding, 205
Tubifex, 132, 133
Turdoides, 244
Turdoides squamiceps, 190
Turdus ericetorum, 33
Turdus merula, 33, 133
Turdus migratorius, 183
Turdus musicus, 245
Turdus philomelos, 133
Turdus pilaris, 188
turkey, vocalisations of, 71
turtles, responses to cliff in,
118

Uca, 251

udder-finding, 227, 236

ultrasonic calling by young ro-
dents, 112, 228

ultrasounds, sensitivity to, 39

ultraviolet colour detection,
39, 148

ungulates, parental behav-
iour, 226-7, 231

units of behaviour, 56-7

Uria lomvia, 162

urination, 5, 21, 92-3

before fleeing, 170
utility of behaviour, 80, 81

variability within species, 10,
13-15

vasopressin, 106

Venturia canescens, 132

vervet monkeys, maternal
behaviour, 229

mating success, 211

Vespa, 161

veterinarians as observers, 22

Vicugna vicugna, 243

vicuna social group composi-
tion, 243

vigilance and predator avoid-
ance, 162, 184

visual cliff, 118

visual analysers, 46, 47, 49-55

visual cortex, 45-55, 49

visual pattern recognition,
42-55

visual sensitivity and oestrus
cycle, 219

320

visual systems, development
of, 15, 19, 51-5
voles, periodicity in, 100-2
sequences of behaviour in,
90
stereotypy in, 99
vomiting, 64
Vonones sayi, 167
Vulpes vulpes, 251
vultures, finding carcases, 131

waders, mating systems in,
204
wagtails, individual distance,
in, 185
roosting of, 185, 186
territory and food, 198, 199
wasps, coloration of, 161
defence behaviour, 187
water conservation, 104—6
and aggregation, 178
water level in body, regulation
of, 3, 5, 104
weak individuals, welfare in
social group, 262
weaning, 261
weapons, against predators,

display of, 187-8, 251
weaver birds, courtship dis-
play, 209
mating systems in, 203—4
nest-building by, 179
whining, 64
whitecrowned sparrow, 73
song of, 73

white-eye, 37
white fly, 120
reproduction in, 237
wood-lice, turn correction by,
104
water conservation in, 104
water uptake in, 105
wolves, confident display, 251
food selection in, 139
leaders in social groups, 248
wood pigeon, feeding in,
136-7
wrens, huddling in, 178
mating systems in, 203
wryneck, anti-predator dis-
play of, 165

Xanthocephalus xantho-
cephalus, 200, 204

yolk utilisation, 17-20
young animals, problems of,
17
requirements of, 223-4
vulnerability of, 17

zebra finches, feeding
periodicity in, 100

mate selection in, 212-4
meal size in, 144
preening in, 59-60

zeitgeber, 21

Zenaidura macroura, 212

Zeus faber, 166

Zonotrichia leuchophrys, 73

Zostera, 127

Zosterops lateralis, 37
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