
Index

Common/generic species names are used (rather than scientific names)

Locators in bold refer to figures/tables

aboutness 404

acoustic adaptation 214–215

adaptive information

bird song learning 283

decoding/encoding48–51, 58

language evolution 1–2

aesthetic traits 237–240,

238. see also sexual

selection

affect conditioning 312

affect induction 11, 17–18,

24, 215–216, 281, 333.

see also emotional

communication

alarm calls

birds 52–53

Diana monkeys 10–12

reflex responses 281

see also vervet monkeys

ambiguity 120, 162–163

amphibians 215. see also frogs

amygdala 348

anglerfish 77, 78–79

anthropogenic noise 244

anthropomorphism 24,

209–213, 377

ants 194–197

arbitrary signals 152, 213–214

arousal states 215–216, 281

artificial intelligence 169–170

assessment/management

(A/M) perspective 18–19,

216–220

association, information

122–123

attention 215–216

audience effects 49, 406

auditory cortex 337, 339,

341–345, 343

auditory object processing

pathway 341–345, 348

autism spectrum disorders

269, 271–274

automatic responses 281,

283, 322

average benefits 2, 68, 70, 242

baboon spp. 297–298, 301,

301, 306, 307–310,

308. see also primate

vocal behaviour

bacterial communication 434

banded wrens 286, 287

barn swallows 116–117

Bayesian perspectives

98–99

Bayesian updating 281

bees, wild 158–162. see also

honeybees

begging behaviour, nestlings

228–229

behaviour

alteration 300

communication networks

45–47

definitions 72

and happenings 83

see also primate vocal

behaviour

The Behaviour of Communicating

(Smith) 55, 118

behaviouristic learning 408

benefits

average 2, 68, 70, 242

direct/indirect 248–249

bet-hedging 366–371, 371

bighorn sheep 46–47

biological information 211,

357

primate vocal behaviour 299

role 191–194
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biological information (cont.)

and Shannon information

332

signals/cues 366–367,

367–368

bird song learning 123, 244,

281–283, 290–291

form/function 214–215

hormonal effects 19, 20

information content

283–288, 287

learning ability 288–290

black-capped chickadee 43,

154–156, 285–286

bluebirds 94

blue tit 286

bottleneck dolphins

197–199

brain lateralisation 338,

346–347

Broca’s area 337

camouflage 75, 380

cardinal, northern 286

carriers of information

187–188

case studies

honeybees 117, 158–162,

189–190, 265–266, 322

human language 269–274

mate localisation, insects

261–265

treehoppers 266–269

see also bird song learning;

primate vocal behaviour

categorical perception 167

categorisation, information

transfer 120–123

causal-historical approach 30

causation 208, 210, 282

channel conditions 135

channels, information 92–93

cheaters 16. see also deception

chemical signals 90

chickadee, black-capped 43,

154–156, 285–286

chickens, domestic 216

children, language

development 271

chimpanzees 154–156, 274

intentionality 339

neural representations 347

classical conditioning 10–12,

216, 312

cliff swallows 116–117

code model 425–428, 427

coding 58, 69, 163–165. see

also decoding; encoding

coercion 73–79, 84, 216, 431

cognitive ability, and bird

song learning 284

cognitive ethology 153, 320.

see also behaviour

cognitive modules, domain

specificity 247–248

cognitive revolution 152–153

cognitivism 151

collective communication

268. see also

communication

networks

colloquial information 4–12,

31, 199–202

common interest 381,

382–385, 391–392

communication 2, 29, 63–69,

95, 117, 131, 145, 186,

422–428

dyadic 43, 50

without information 71–73

communication networks 43,

54–55

behavioural ecology 45–47

conduit metaphor 44–45

information transfer/flow

48–54

communication theory 191,

192–197, 211, 321. see also

conduit metaphor;

Shannon information

competitive interactions 66, 70

complex signals 90–91,

117–118

computation/al

information, role 191

linguistics 152–153,

167–168, 422

theory ofmind 152, 168–170

concept attribution 326–327

concepts 326, 405

conceptual connections

405–406

conditional probability 5–7

conditioning 10–12, 216, 312

conduit metaphor 44–45, 48,

52, 332, 426, 427

conflict of interest 381, 382

conscious awareness 7

containment metaphor 379

context dependency 428

animal communication

175–176, 184

human language 429

neural representations 339,

349

contextualism 217

continuum, animal

communication as

311–312, 311

control-systems theory 217

cooperative interactions 66,

69, 70, 378

correlational information

9–13, 136, 139–140. see

also natural information

correlational signs 138–139

crabs 13–15, 13

crayfish 196

crickets 158–162, 189

cues 3, 66, 89, 120, 190, 357

and bird song learning 290

definitions/terminology 357
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evolution 120

foraging 7

individual identity 298

information value 363–371

cuttlefish 94

cybernetics 191

dark-eyed juncos 20

Darwin, Charles 113, 121,

237–240, 238, 239

deceivers 16

deception 73–79, 100, 119, 403

hard-wired 408

intentional 408

SDT perspective 100,

101–103

see also honesty;

manipulation

decision-making, receivers 91,

122

decision theory. see statistical

decision theory

decoding 44–45, 50–51, 58,

69, 183–184, 228, 234

deer 75, 390. see also red deer

definitions 158–162

behaviour 72

biological information 299

coding 58

communication 64–66, 67,

71–79, 430–432, 432

cues 357

effects-based 82–83, 84–85,

432–433

entropy 359–360

influence-based 66–69,

71–73

information 1, 2, 2, 26–27,

60, 69, 163, 299

intentionality 430

primate vocal behaviour

311–312

signals 121–122, 218,

259–260, 357

uncertainty and

information 321

The Descent of Man and Selection

in Relation to Sex (Darwin)

113, 237

descriptivism 30

development of language in

children 271. see also

language evolution

Diana monkeys 10–12, 11

discriminant function

analysis 305, 307, 308

dishonesty. see deception

diversity theory (DT)

193–194

dogs 311

dolphins 197–199

domain specificity, cognitive

modules 247–248

doves 158–162

duetting 261

dyadic perspective 45

early humans 210

eastern bluebirds 94

eavesdroppers 50–51, 94, 111,

119, 261

EDM. see decoding; encoding

effects-based perspective

82–83, 84–85, 184–185,

432–433

electrical signals 90

embodiedminds 168–170, 175

emotional communication

311, 323, 348. see also

affect induction

empathy 125

encoding 44–45, 48–50, 58,

69, 163–165, 183–184,

228, 232, 331

energy-saving 78

entropy 13–15, 191

and mutual information

359–363, 362–363

and uncertainty 359, 360

see also Shannon

information

equivocation 121

ethograms 115

Eurasian starling 289–290

evolution 394

cues/signals 120

rams’ horns 46–47

receivers 240–249, 244

signals 16,17, 25, 45–46, 190

strategies 366–371, 370

see also language evolution;

natural selection; sexual

selection

evolutionarily stable strategy

98

evolutionary psychology

247–248

expectations, meerkat

324–325, 327, 332

exploitation, sexual selection

240–249

The Expression of Emotions in

Animals (Darwin) 113, 239

facial expressions 349

false alarms 119

false tokening 403,

406–410. see also

deception

field crickets 158–162, 189

finches 237–240, 238, 284,

285–286, 288–289

fire ants 194–197

fire/smoke example 400–403

fireflies 1–2, 32, 407, 409, 410

fish, sexual selection

244–245

fish schools 221

fitness

and language evolution 423

signals/cues 358–359,

369–371

Index 445

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-01310-0 - Animal Communication Theory: Information and Influence
Edited by Ulrich E. Stegmann
Index
More information

http://www.cambridge.org/9781107013100
http://www.cambridge.org
http://www.cambridge.org


fixed-code, language as

165–168

foraging, starlings 7

form, information 213–217

frogs 15, 17, 233–237, 234,

240–241, 242, 246–247,

247

fully informative signalling

384–386

functional information

213–217, 220, 388–389,

430–435, 432

functional reference 8, 30,

157, 171, 184–185, 311,

319, 404–406, 429

Galapagos finches 237–240,

238

game theory 98–99, 211–212,

230

gaping, nestlings 214, 228–229

gazelles, stotting 389–390

generative grammar 164

genetics 103–104, 371–373

ghost knifefish spp. 90

golden marmots 95

grammar 166

great tit

social eavesdropping 50–51

song consistency 285–286

song structure 245

grooming 76–78

ground squirrels 53, 218, 219

group selection 378

guppies 245

happenings 72, 83

hard-wired deception 408

hermit crabs 13–15, 13

hominids 210

honesty 174, 119, 212

bird song learning 286, 290

transmitted information 229

see also deception

honeybees

MCT-information 194–197

semantic information 201

waggle dance 9–13, 117,

158–162, 189–190,

265–266, 322

horns, bighorn sheep

46–47

human language. see language

identity. see individual

identity

imputed significance 323,

326–331. see also

inference of meaning

indeterminacy of translation

28

index signals 290

indication 400–402, 404,

413, 415

individual identity 415

meerkats 324–325

neural representations 345

primate vocal behaviour

298

recognition 116–117

inductive probability 65

inference of meaning

302–304, 303, 310,

435. see also imputed

significance; ostensive-

inferential model

influence-based approach 15,

63–64, 66–69, 82–84, 165,

173–175, 260, 263

case studies 259–260

communication 63–64,

66–69, 71–73

and meaning 173–176,

173, 186

language evolution 435

sender–receiver models

378

see also manipulation

influence,

information-mediated

63–69, 79, 319–322,

331–333, 380

communication

19–25

definitions 64–66, 67, 69,

71–79

imputed significance 323,

326–331

information overload

322–323

information, role 69–71

meerkat individuals

324–325

information 27, 117, 215, 260,

379

arguments against 23, 24,

162–165, 172, 187, 188,

201–203, 261, 281, 282,

410–413

arguments in favour of

20–23, 54, 55, 69–71,

282–283, 291

as causative agent

208, 210

channels 92–93

colloquial 4–12, 15, 31, 199

and communication

189–190

communication networks

44–45

correlation 9, 47, 136–139,

363–365, 412

definitions 1, 2, 2–2, 26–27,

60, 69, 163, 299

DT 197–199

knowledge 4

mathematical 13–15, 31

MCT 194–197

and meaning 157–165,

158–162, 162, 176,

400–402, 410–413

potential 300
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and prediction 4–8, 64–66,

77, 82, 86, 183, 411

public 7, 89, 221

see also adaptive

information; biological

information;

measurement; natural

information;

representational

signalling; transmitted

information; and see below

semantic 194, 199

Shannon, see Shannon

information

value of 365

information content 2,14, 305

bird song learning

283–288

hermit crabs 13

primate screams 305, 307

information-processing 19

information theory 191,

192–197, 211, 299,

321. see also conduit

metaphor; Shannon

information

information transfer 64–76,

78, 113–118

and bird song learning 283

categorisation/association

120–123

commentary 130–131

communication networks

48–54

manipulation 118–120

primate vocal behaviour

299–300

states of mind 123–126

informational perspective

63–66, 185–188, 414

case studies 259–260

frequency in published

papers 210, 219

meaning 402–403

metaphor 23, 24, 27, 58, 82,

85, 171–172, 192

innate signalling

systems 424

insects, mate localisation

261–265, 262, 264. see

also specific insect groups by

name

integrative biology. see sexual

selection, integrative

biology

intensionality 27, 144

intentional information 221

intentional signs 144, 145

intentionality 26–29, 49,

125–126, 156

deception 408

first-/second-order 300

language/animal

communication

comparison 270

and meaning 414

neural representations

338–339

primates 430

interference, signals

262–265

introspection 125

journal articles, informational

perspective 219

juncos 20

keystone species 53

kin selection 320

knowledge 4–7

language (human) 214, 338

and animal signals 21–27,

43–54, 85, 152–157, 165–

168, 269–274, 312, 332,

422, 429

development in children271

as fixed-code 165–168

lateralisation, brain

338, 347

and meaning 154–156,

165–168

and meerkat

communication

329–330, 332

metaphor 24, 153, 171–172,

320, 323

neural networks 166

pitch and fertility 310

of thought 153, 164

see also linguistics

language acquisition device

(LAD) 166

language evolution 421–422,

424, 434, 435

applications 433–435

code model 425–428, 427

communication

framework 430–435, 432

ostensive-inferential

model 428

pragmatics 429–430

research models 422–425,

424

lateralisation, brain 338,

346–347

leader preference 264

learning 10, 106, 283–286,

408

behaviouristic 408

bird song. see bird song

learning

predispositions to 123

role in communication

100–103

theory 10–12

lemurs 306, 408–409

limbic structure 348

linguistics

computational 152–153,

167–168, 422

and meaning 404–406
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linguistics (cont.)

metaphor 220

see also language

Liouville’s theorem 359

long-distance signals (LDSs)

214–215

long-tailed willowbirds 282

macaque spp. 215–216, 344

alarmcalls305, 306,307–310

discriminant function

analysis 307

neural representations

346–347

management perspective

18–19, 216–217, 217–220

manipulation 15, 16, 24–25,

31, 44, 67, 119

and bird song learning 291

and indication 413

information transfer

118–120

natural selection 282

primate vocal behaviour

300

sender–receiver models 378

see also deception; influence

marmoset 349

marmots 95

masking signals, insects

262–265

mate localisation, insects

261–265, 262

mathematical

information 13–15, 31

models 332

see also conduit metaphor;

information theory;

Shannon information

mating calls 65

frogs 17

sender–receiver models

391

see also bird song

meaning 29–30, 48, 118, 120,

302, 323, 366, 399–400,

402–404, 414, 415

and communication

151–152, 153–157, 172,

176, 413–416

cognitive ethology 153

cognitive revolution

152–153

commentary 183–188,

419–420

false tokening 403,

406–410

inference of 302–304, 303,

310

and information 157–165,

162, 400–402, 410–413

informational origins

402–403

language 154–156, 165–168

linguistic reference 404–406

meerkat communication

332

metaphor 170–172

andminds, animal 168–170

natural 400–402, 404, 413,

415

new/alternative

approaches 173–176, 173.

see also influence-based

approach

primate vocal behaviour

298–299

signals 9–13, 118

see also indication;

representational

signalling

measurement

communication 114–115

cues/signals 363–371

entropy/mutual

information 359–363

fitness 358

genomes 371–373

information 193–194,

320–321, 357–359, 373.

see also Shannon

information

primate vocal information

305, 307

mechanistic perspectives 175,

211

‘medium is the message’ 239

meerkats

imputed significance

326–331

individuality 324–325

mentalistic perspective

322. see also semantic

information

Menzel paradigm 408–409

messages 9–13, 48, 118

metaphor 170–172, 209–213,

235, 255, 332

cognitive revolution

152–153

communication/meaning

170–172

conduit 44–45, 48, 52, 332,

426, 427

containment 379

encoding/decoding 69

information 23, 24, 27, 58,

82, 85, 171–172, 185–188,

192

language 24, 153, 171–172,

320, 323

linguistics 220

phlogiston 162, 208

telecommunications 220,

426, 427

telegraph 114

transmission 332

mimicry 213, 241

mind-reading 18, 70, 378

minds, animal 168–170

and communication

123–126, 152–153
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how they work 168–170

mirror use 125

mismatch negativity (MMN)

288–289

mitogenetic rays (M-rays)

207–209

mockingbird 285–286

modalities,communication91,

95, 214

mongoose 158–162. see also

meerkats

morphology 103–104

motivational mechanisms 19,

20, 171, 311, 311

motor learning 284

mutual information

360–363

narratives, scientific

234–235

Nash equilibrium 379, 383

natural information 134,

139–140, 146

and animal

communication 145

animal signs 142–144

intentional signs 144, 145

natural signs/root signs

133–134, 134

non-correlational signs

140–142

reference classes/

correlational signs 136,

137, 138–139

natural meaning 400–402,

404, 413, 415

natural root signs 134

natural selection 65, 282. see

also evolution; sexual

selection

natural signs 134–, 138

naturalist observation 230

nestlings, begging/gaping

214, 228–229

neural networks, language

166

neuroscience 156–157,

215–216, 337–339,

348–349

limitations 340–341

processing 340–347

responses 291

túngara frog 242

vocalisation production

339–340, 343

noise 50, 91, 121, 244

non-correlational signs

140–142

northern cardinal 286

null hypothesis 213

objects, and signs 323, 327

observation, naturalistic 230

On the Origin of Species (Darwin)

237

orchids 241

ostensive-inferential model

428

parrotlets 158–162

partial common interest

382–389, 395

patterns 141–142

Pavlovian conditioning

10–12, 216, 312

perceiver perspectives 210,

221

perception 217–218

bird song learning 288–290

pheromones 90

phlogiston metaphor 162,

208

phonetic module 167

pleiotropy 242–248, 244

pointing/gesturing 428

pollination 241

positron emissions

tomography (PET) 344

posteriors, receiver 92

potential information 300

pragmatics 323, 331,

429–430, 434–435. see also

significance

precedence effect 264

predation 241, 381

protection from 266–269,

268

sender receiver models

390–391

predictions 4–7, 126

predictive information 64, 77

predispositions to learning

123

prefrontal cortex 345–346

primate vocal behaviour

297–298

affect-conditioning model

17–18

commentary 317

human language

comparison 269, 270

inference of meaning

302–304, 303, 310

information transmission

299–300

intentionality 430

methodological

considerations 298–299

neural representations 340

production specificity

307–310, 308

quantifying content 305,

307

referential information

310–312, 311

signal design 300–302, 301

theory of mind 29

see also specific primate groups

by name

priors, receiver 92

private information 7, 221

probability, conditional 5–7
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probability density function

101

probability monitoring 281

probability theory 320–321

production specificity,

primate vocal behaviour

307–310, 308

proto-language 21–23. see also

language evolution

proximate levels of analysis

31, 32, 282

psychology, evolutionary

247–248, 332

public information 7, 89, 221

putty-nosed monkey 95

quantification, primate vocal

behaviour 305, 307. see

also measurement

quantity/quality metrics 285

quorum sensing, bacteria 434

rattlesnakes 3, 219

ravens 154–156

realised information 300

receiver action 93

receiver posteriors 92

receiver priors 92

receivers 186

decision-making 122

evolution 240–249, 244

identifying 94–95

reciprocity 73–79

red deer 5–7, 212

red-fronted lemurs 306

reference 30

classes 136, 137, 138–139

functional 8, 157, 171

linguistic 404–406

referential information. see

representational

signalling

referential opacity 28

reflex responses 281, 283, 322

reliability, signaller 324–325

repeatability, signals 291

representation 8, 27–29

representational signalling 8,

64, 171, 200, 311, 323

critique 377

information 194, 199–202

neuroscience 156–157,

338

primate vocal behaviour

11, 153, 310–312, 311,

319–320

see also meaning

Richardson’s ground

squirrels 53

ritualisation, bird song 291

roaring, red deer 5–7, 212

robotics 169–170

root correlational signs

138–139

root signs 133–134, 134,

142–144. see also natural

information

sampling information 92–93

sarcasm 426

scent marking, mongoose

158–162

scientific realism 25–26

SDT. see statistical decision

theory

segmentation 115–116, 122

selected response

requirement 74–75,

76–78, 83

selection. see natural

selection; sexual

selection

selective addressing 49

self-awareness 125

selfish gene theory 67

semantic externalism 30

semantic meaning 415. see

also meaning;

representational

signalling

semiotic theory 322, 323

sender-receiver models

377–382, 382

applications 389–392, 389

commentary 394–396

model cases 382–389, 383,

385

sensory exploitation 240–242

sensory stimulation 281. see

also affect induction

sexual selection 233–237,

234, 249

aesthetic traits 237–240, 238

commentary 255

receivers, evolution

240–249, 244

see also bird song learning

Shannon information 13–15,

114–115, 193–194, 229,

299, 320–321, 328–329,

361–365, 379, 400, 426

and biological information

332

meerkat communication

328–329

see also entropy;

information theory

sheep, bighorn 46–47

shifakas 306

shrimps, territorial behaviour

387–388

signaller–receiver game

matrix 98–99

signal detection theory 111

signals 2, 89, 90, 91, 93, 120,

279, 357

bird song learning 290

definitions/terminology

121–122, 218, 259–260,

357

design, primate 300–302,

301
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detection 241

evolution 17, 25, 45–46,

190, 246, 247

fireflies 1–2, 32

identifying 94–95

individuality 96–100

information value

363–371

and intentional

information 221

and language 21–23,

22–27, 43–54, 85,

153–157, 312

Lewis model 380, 381,

382–389

masking 263–265, 283

meaning/message 9–13

modalities 91, 95, 214

processing 340–347

production 339, 340

rattlesnakes 3

reliability 324–325

segmentation 115–116

statistical decision theory

97–99

variety 95–96

signal-to-noise ratio (SNR) 91

significance 331, 332. see also

meaning; pragmatics

signs 142–144

arbitrary 152

and objects 323, 327

simulations, computer 422

smoke/fire example 400–403

sneezing example 338

social eavesdropping 50–51,

94, 119, 261

socially acquired information

89

song sparrows 284

songbirds. see bird song

learning

sound signals 90

sparrows 158–162, 284

specialised behaviour

influencing requirement

72–73, 74–75

speech recognition

167–168

speech sounds 167

spiders 158–162

squid 390–391

squirrelmonkeys 197–199, 301

squirrels, ground 53, 218,

219

squirrels, tail-flagging 3

starlings 7, 289–290

startle reactions 281, 348. see

also arousal states

states of mind,

communication 123–126

statistical decision theory (SDT)

4–8, 89–93, 104, 200, 260

bird song learning 281

commentary 111

current issues 93–104

deception 100, 101–103, 102

primate vocal behaviour 299

signals, application to

98–99

stimulus independence 399,

401–402, 403

stotting, gazelles 389–390

strategies, organisms

366–371

stress response 301. see also

arousal states

stripe detection, animal

markings 122

subjective probability 65

supernormal stimuli 119

swallows 116–117

syntax 338, 339

tactile signals 90

tail length, long-tailed

willowbirds 282

tail-flagging

squirrels 3

white-tailed deer 390

telecommunications

metaphor 220, 426, 427

telegraph metaphor 114

terminology. see definitions

territorial behaviour, shrimps

387–388

testosterone levels, juncos 20

theory of mind 123–124, 126,

273, 413–414

autism disorders 269,

271–274

computational 152, 168–170

linguistic reference 404

primates 29, 269, 300

thought, language of 164

timescales 220, 235–237. see

also evolution

tits. see blue tit; great tit

top-down approach to

communication 45

transformational grammar 164

transmission metaphor 332

transmitted information (TI)

209, 220–221

anthropomorphism

209–213

assessment/management

approach 217–220

commentary 228–231

form/function 213–217

mitogenetic rays 207–209

treehopper spp. 261–265,

262, 266–269, 268

triggers 281, 283, 322

túngara frog 233–237, 234,

240–241, 242, 246–247,

247

typical sequences 367–368, 370

ultimate levels of analysis

31–32, 47, 282

uncertainty 89, 120, 369
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uncertainty (cont.)

definitions 320, 321

and entropy 359, 360

measurement 115

meerkat communication

330

and mutual information

360–362

primate vocal behaviour 299

universal grammar 166

unreliable signaller

experiment 324–325, 327

Verraux shifakas 306

vervet monkeys 8, 9, 20–21,

153, 154–156, 319–322,

324, 327–328

adaptive information

transfer 1–2

neural representations 348

vibratory signals 90

visual signals 90

vocalisation, neural

representations 339–340

waggle dance, honeybees

9–13, 117, 158–162,

265–266, 322

wasps 158–162

Weber’s law 246

Wernicke’s area 337

western meadowlark 52

whales 158–162

white-tailed deer 390

willowbirds 282

Wittgenstein, 399

words 166

wrens 158–162, 286, 287

zebra finches 284, 285–286,

288–289

Zipf plots 197–199
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