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ability, 458

accessory glands, 368

acoustic divergence, 259

Aculeata, 78-9, 81
aptery, 90
cuckoo species, 81
maternal care, 81
nesting, 79, 80, 81
parasitoids, 79
ratio of investment, 96, 97
size evolution, 95
size and reproductive success, 98
sociality, 81
sting, 79

Adam’s apple, 255

Adapis, 181

advertisement sounds, 244

Aegyptopithecus, 180

Aepyornis egg, 20, 21

African clawed frog, 264

African elephants
aggression in musth, 337
behavioural sex differences, 331-2
body size, 3324, 343, 345
bond groups, 334
duration of musth, 339-40, 34/, 342
female grouping, 331, 334-5
groups, 332, 335, 336
hearing, 343
kin-based alliances, 331
lifestyle sex differences, 334-5
male behaviour, 331-2, 335
male sexual maturity, 332-3, 336
musth, 334-41, 342, 345
oestrous females, 332, 335, 336
sexual behaviour, 335-41
solitary male habit, 334-5
sound transmission, 2478

temporal glands, 336, 337, 338
tusk size sexual dimorphism, 333-4
vocal communications, 336, 337, 339, 341,
343
agaonids, 93-4
aggression in birds, 305-6
female, 315
male-male, 310-12, 312-15
maternal, 315
parental care, 31112, 31215
testosterone relationship, 306-7, 308-9,
316-17, 328
Akodon, 420—1
sex determination, 430
sex reversal, 421
Sry amplification, 430
testis determination/differentiation genes,
429
Zfy sequence, 429, 430
allelochemicals, 364
alligator, 442-3
Amazon molly, 25
amiguous genitalia, 208
ametogenin gene, 386
amphibian gonadal differentiation, 4346
Amphiprion spp, 122, 123
androgen, 31
disorders, 207-10
Emys orbicularis production, 442
growth hormone secretory pattern, 234-5
liver metabolism imprinting, 232
marsupial sexual differentiation, 229
metabolism in embryos, 206
androgen receptor
bulbocavernosus muscles (BC), 285
defects, 208-10
familial mutations, 209-10
gene rearrangements, 209
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androgen receptor {continued)
mechanism, 207
mutations, 208, 209-10
N-terminal domain, 210
structure, 209
androgen-binding domain, 210
androgenesis, 26
anemonefish, 122, 123
angler fish, 68
antelopes, 64
antennae, 245
Johnson’s organs, 377
moths, 249, 276, 277
olfactory reception, 276, 277
pheromone production, 376
anterior hypothalamus and preoptic area
(AH-POA), 43, 44, 45
anteroventral nucleus of the preoptic area
(AVPv-POA), 286
anti-Miillerian hormone (AMH), 205, 211,
445
disorders of action, 207, 210-11
anti-predator defence hypothesis, 162, 172,
192
antlers, 53, 133, 134-5
annual replacement, 139-42, /43, 144
benefits, 157
body size, 137, 138, 139
bone density, 146
branches, 147
canine teeth relationship, 135, 136, 137
casting, 139, 141-2, 151, 153-4
costs, 157
cycle blocking, 1534
cycle persistence in equatorial regions,
154-5
deciduous, 151-5
display, 1467
evolution, 135, 152, /53, 155
fallow deer, 147
fighting behaviour, 139
growth, 149-51
mating group size, 137, 139
multi-branched, 137
ontogeny of development, 156
precocious growth, 157
regrowth, 139, 144, 151
reindeer, 155-7
sex hormone effects on growth, 151
size increase, 149, 151, 152
size manipulation, 144-6
stags without, 142, 147-51
status symbol, 146-7
wound healing response, 150, 151, 152
see also reindeer antlers
ants, 71
castes, 71, 101
flightlessness, 34

intrasexual size variation in females, 101
male aptery with lethal fighting, 94
sex ratio as function of weight ratio, 96
wings/wingless, 89
anurans, Wolfffian duct, 215
aphids, 27
Apocrita, 77-9, 81
Aculeata group, 78
‘Parasitica’ group, 78
winglessness, 90
appearance in primate sexual dimorphism,
159
aptery, 90
see also winglessness; wings
aristae, 245
Aristotelians, 457, 458
Aristotle, xiii, 452, 460
aromatase, 279-80
anti-Miillerian hormone (AMH), 445
expression in brain, 289
gonadal differentiation, 443—4
testosterone-dependent upregulation, 288
Asian marauder, ant, 74
Australian geckos, 27
Australopithecus, 190
brain size, 191-2
sexual dimorphism, 190-1
species, 190, 191
autosomal genes, 390
autosomes, 382, 402

baboon
sex ratios, 359, 360
sexual dimorphism, 159
barasingha antlers, 147
Barbin, Hercule (Herculine), 454-5
bed nucleus of the stria terminalis, 287
bees, 71
chemical signals, 88
flower evolution, 75
male flightlessness, 34
pollen transport, 83
size dimorphism, 99-100
size structure in communities, 98100
venom, 79
behaviour
alterations, 294
brain area volume relationship, 295-9
establishing a link with brain, 298
intrasex diversity, 292
pair reactions, 294
sex differences, 291-2
sex-typic, 291-2
structure/function relationships with
brain, 292-5
behavioural cues, 327-8
behavioural interactions and gonadal
development, 329

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521448786
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521448786 - The Differences between the Sexes

Edited by R. V. Short and E. Balaban
Index
More information

Index 463

Bengalese finch, 266, 267
Bewick’s swan, 347
bioacoustic sex differences
causation, 269-70
causes, 257-70, 271
frog, 262-4
patterns, 244-51, 252, 253-7
peripheral structures, 270
selection for, 257
tingara frog, 257-9
bioacoustics, 243
birds
behavioural cues influencing gonadal
development, 327-8
bill length, 68
contact call, 264-5
copulation solicitation displays, 253
dimorphic signalling system, 251
dimorphism index, 318, 3/9
egg size, 21
female—female interactions, 315, 324,
326-7
gonadal phenotype, 444-5
hatching sex-ratio trends, 361
hormone—-behaviour interactions, 303—-6
male competition, 306
male-male aggression, 310-12
male’s response to female, 327
mating systems, 303-6
monogamous, 310, 313, 318-19, 320
oestrogens, 445
opportunistic breeders, 32
ovarian differentiation, 445
P-450 oM. 445
parental behaviour, 310-12
pheromones, 327
polygynous, 310, 313, 315, 318-20
reproductive strategy, 9
SDN size, 296
sex chromosomes, 403
sex determination, 10, 415
sex ratio, hatching/fledging, 355, 356
sex-determining chromosome system, 381
sexual behaviour, 303
sexual dimorphism, 10, 303, 304
simulated territorial intrusion, 307-8
social cue effects on female gonadal
development, 320-4, 325, 326-7
social stability, 307
species hybridization, 48
syrinx, 249, 268
testis size, 9, 67
vocal learning, 266
vocalization types, 264-6
see also aggression in birds; song;
song-control system
birth
sex ratio, adaptive control, 358

weight, 353
Bkm sequence, 406
black-tailed deer, /36, 137
bladder cicada, 246, 247
blowfly, 276
bluchead wrasse
LHRH cells, 118-20
male types, 118, 120
sexual development, 121
body sex, 398
body size, 11
African elephants, 332-4, 343, 345
antler size, 137, 138, 139
breeding success, 352
canine teeth correlation, 177-8
female fish fecundity, 124
growth rate, 360
laryngeal effects, 260
polygyny, 360
primate growth patterns, 171-2
small, 68
body size dimorphism
causes, 172, 173, 174
development, 167-72
frog, 263
gorilla, 185-8
primate, 161, /162, 163—4, 165, 166-74, 199
species size, 166
boundary elements, 392
brachyptery, 50
Brahminy blind snake, 27
brain
area volume relationship with behaviour,
295-9
behaviour influence on sex, 289-50
behavioural sex, 299
causes of sex determination,
290
chick-host chimaera, 270, 27/
environment influence on sex, 289-90
establishing a behavioural link, 298
expression of sexual displays, 40
functional consequences of sexually
dimorphic, 291-9
future research, 299
gonadal steroid receptors, 281
human sexual orientation, 297-8
insect, 276-8
invertebrate, 38-9
limbic system, 32
measurement of structures, 294-5
neuron number, 291
non-steroid factors in sexual
differentiation, 288
oestrogen target cells, 281, 282
sex-specific differentiation, 279
sex-specific structures, 38-9
sound dimorphism, 261
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Chinese water deer, 136-7
fossil record primates, 179, 180

brain (continued)
steroid-dependent mediation of sex, 287-9

steroid-induced changes, 283
structure—function relationships, 292-5,
298
brain size
fossil hominids, 191-2
over-scaling, 193, 194, /95, 196, 199
primate dwarfing, 193, 194, 195, 196
brain structure, 273, 274, 275
behavioural output, 275
epigenetic causes of differences, 275-6
genetic causes of differences, 275--6
sex differences, 275-81, 282, 283-91
brain, vertebrate, 39
neural circuits, 43
sex differences, 43
sexual dimorphism, 43, 44-5, 279
brain-as-antlers model (BAA), 261, 262,
264-9
breeding
hormonal bias in bird strategies, 315
lifespans, 348-9
season, 29, 30, 315
systems, 347-8
time in primate sexual dimorphism, 172
breeding success
body size, 352
determinants, 352
dominance rank, 352
early growth rate, 353
monogamy, 347
polygyny, 347
size dimorphism, 352
bulbocavernosus motor nucleus (SNB), 279
motoneuron testosterone-dependency,
284
penile erection control, 285
rat motoneurons, 281
steroid action critical period, 281
bulbocavernosus muscles (BC), 285
bullfrog, 251
button quail, 352

c-fos, 288
Caenorhabditis elegans, 381, 382
Camargue stallions, 352
canary
nucleus hyperstriatalis ventrale (HVC),
297
song area size, 296
song-control nucleus, 281
testosterone control of HVC/RA, 284
testosterone treatment of females, 296
canine teeth, 64
antler relationship, 135, 136, 137
basal area for primates, 175
body size correlation, 177-8

gorilla, 185
jaw size/function correlation, 178-9
primate sexual dimorphism, 159, 160,
161, 174-9, 199
prosimians, 177
size in great apes, 66-7
canvasback duck, 321, 323
career choices, 453, 454
caribou, 134
castration
birds, 305-6
human voice effects, 255-6
cell birth, continuous, 287
cell death, neuron numbers, 285, 286—7
central nervous system
function of sexually dimorphic
structures, 292, 293
peripheral neurons, 285
sexual dimorphism, 273, 274-5, 285
steroid hormone action, 279
testosterone secretion regulation, 303
cerebral cortex, 289
chalcidoid wasps, 91-2
Chalcidoidea, 78
challenge hypothesis, 309
chemical signals, 88-90
chicken characteristics, 23
chimpanzee
dentition, /87, 188-9
testis size, 65-6
Chinese water deer, 136-7
chromosomal sex, 203
chromosomes, 3
fish, 117
genetic content, 382—4, 385, 386
homologues, 402
human, 399
pairing, 402
size, 382-4, 386
see also autosomes; sex chromosomes
Chrysididae, cuckoo habit, 81
cicada sound generation, 246, 260
claws, 53, 54
clonal reproduction, 25
coefficient of variation, 182, 184-5
collared lemmings, 421-2
colobus monkey teeth, 182
colour
dimorphism, 61
mate selection, 56
predator intensity relationship, 61
primate sexual dimorphism, 160
quality signal, 60
sensory systems in selection, 62-3
signal to predator, 60
combat, 63-5
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communication
apparatus, 244
chemical, 364, 366
mechanisms of overt/covert sex
differences, 259
secondary sex characteristic, 259
sounds, 244
vocal in African elephants, 341, 343
see also pheromones; song; sound
competition for mates, 347-8
complete testicular feminization syndrome,
208
convergent evolution, 53—4
copulation
Drosophila melanogaster, 368
frequency, 13
phoretic, 90, 91
solicitation displays, 251, 253
copulatory behaviour, 289, 290
progesterone stimulation, 45
sexually dimorphic nucleus (SDN), 292
corticosterone metabolites, 231
costs to mothers see maternal investment
courtship
female bird behavioural response, 321-2,
323
Hymenoptera, 87
mutual display, 328
ovarian development, 321
CpG islands, 392, 393
crabs, 53, 54
cricket frogs, 263
crickets
call perception, 251, 252
hearing, 249
wing movements, 259-60
cryptorchidism, 210-11
cuticular hydrocarbons, 371
biosynthesis, 374
genetic control of production, 373—4
Cynipoidea, 78
cytochrome P450, 236
2C12 mRNA, 238, 239
cytochrome P-450 aromatase (P-450,zom)s
443
gonadal differentiation in vertebrates,
446

Darling, Frank Fraser, 147-8

Darwin, Charles, 4-5, 6-8, 9, 451, 452, 460
sexual selection, 13-14

deer
castration, 140
daylength in breeding cycle, 141
seasonal reproductive cycle of stag, 140-1
social group size, 139
see also antlers; muntjac deer; red deer;

reindeer antlers

default sex, 397
defensive traits, 65
dentition
chimpanzee, /87, 188-9
colobus monkey, 182
fossil primates, 181
gorilla, 185-8
multivariate analysis, 189
orang-utan, 182
over-scaling, 194, 195, 196, 199
primate dwarfing, 194, /95, 196
primate sexual dimorphism, 174-9, 181,
185-9
dermal shields, 64-5
Dicrostonyx, 421-2
dienes, 369, 371
digger wasps
cuckoo habit, 81
different male strategies, 87
tibial shields, 86, 87
dihydrotestosterone, 206-7, 211
receptor, 207
Sa-dihydrotestosterone, female bird effects,
316, 317
dimorphism
index, 318, 319
wingedness, 94
see also sexual dimorphism
displacement microphone, 246
display
antlers, 146-7
cost, 61
DNA
methylation, 14-15
nuclear, 17
satellite Bkm, 118
sequence determination, 398-9
mtDNA, 17-21
mammalian egg, 17
mutation rate, 17, 19
spermatozoon, 17
domestic tasks, 454
dominance
rank and breeding success, 352
weapons, 131
dosage compensation, 401
control centre, 389
doublesex (dsx) gene, 375
Down’s Syndrome, 19
Drosophila
boundary elements, 392
fate map of embryo, 376
gene dosage compensation, 381--2
pheromone production, 375
position effects, 391
sex-determining chromosome system,
381, 382
X-chromosome, 376
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Drosophila melanogaster environmental sex-determination (ESD),
accessory glands, 368 433
biogeographic variations, 372, 373 environmental stress, 358
copulation, 368 equality of rights, 452
courtship responses, 376 estradial see under oestradiol
courtship song, 370 estrogen see under oestrogen
doublesex (dsx) gene, 375 Eurasian rock lizards, 27
genetic control of pheromone European cornborer, 371-2
production, 374, 375 European pond turtle, 438-9
7,11 HD strains, 372-3 European water frog, 25
heterosexual courtship behaviour focus, eutherian mammals
377 differential methylation on X
homosexual courtship behaviour, 377 chromosomes, 392
inhibition of male courtship, 368 extraembryonic membranes, 393
intersex (isx) gene, 375 gonadal phenotype, 445
interspecific recognition of D. simulans, oestrogen treatment of male fetuses, 224
369-71 paternal X-inactivation, 393
male courtship, 365, 368 scrotum development, 227
male pheromones, 367-8 sex chromosomes, 402
oviposition, 368 sexual differentiation, 220
pheromonal polymorphism, 372-3 urogenital system anatomy and
pheromones, 364-77 evolution, 215, 216
production focus for pheromones, 376 X-chromosome inactivation, 3867,
sex determination, 374-5 388-9, 394
thoracic ganglion, 377 ZFX/ZFY autosomal region, 408
transformer (tra) genes, 375 external genitalia anlagen, 205

Drosophila simulans, 369-71
genetic control of cuticular hydrocarbon fallow deer antlers, 147

production, 373-4 female group patterns, 331
homosexual interactions, 370 female-determining pathway, 398
inhibitory signals. 370 femaleness, 39, 40
pheromonal polymorphism, 372 fertilization, mammalian, 14
7-T/7-P variation, 373-4 fetus, sex ratios, 355
ductus deferens, 215 fiddler crabs, 68
dwarfing in primates, 193 fig wasps, 72, 94
male flightlessness, 94

‘early genes’, 288 sex ratio, 92
ears, frog, 262-3 winglessness, 91-2, 93, 94
ecdysone, 368-9 fish
eclosion, 368 fecundity and body size, 124
ecological divergence, 68 gonadal differentiation, 434, 435
eggs H-Y antigen, 118

mammalian, 17 pelagic phase, 125

size, 20-1 sex-related genes, 118
ejaculate size, 66 social units, 125, 128
elephant see African elephants sonic muscles, 285
elephant seal, 349, 354 unisexual, 25
Ellobius, 426-8 fish, sex change, 105

sex determination, 430 behaviour change, 110-11

Sry gene absence, 430 behavioural control, 128

testis determination/differentiation genes, behavioural induction, 114-15, 116

429 behavioural switch, 122

embryogenesis and virilization, 211 chemical cues, 116
embryonic development, 411 colour change, 106, 110, 111
Emys orbicularis, 428-9, 4401, 442 colour cues, 116

aromatase activity, 443-4 condition-dependent models, 127
energy costs of rearing young, 354 costs and benefits, 125-7
environment, visual cortex influence, 289 critical sex-ratio, 126
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evolution, 123-7
fitness currency, 126
general patterns, 105-6, /07-9, 110-11
genetics, 117-20
gonadal with exogenous androgens, 118
H-Y antigen, 121
intrapopulation variation in size,
113-14

mechanisms, 111-17
natural selection, 124
onset, 106
physiology, 117-20
population structure, 125
protandry, 121-2
protogynous, 107, 108
reproductive advantage, 127, 128
sexual differentiation, 121-3
sexual dimorphism, 106
size advantage model, 1234, 125
size of fish, 112-14
social groups, 114-15, 128, 129
social system changes, 112-14
testicular tissue development, 106
two types of males, 118

Fisher, R. A, 8, 9

fitness
currency, 126
gain curve, 97

flies, prothoracic legs, 377

food distribution, 331

food shortages
effects spanning generations, 354
fetal effects, 355, 357
juvenile mortality, 358
juvenile survival effects, 3545
sex-ratio manipulation, 358

foraging behaviour, 68

free-martin cattle, 204, 214

frog
bioacoustic sex differences, 262-4
call structures, 264
ears, 262-3
female call preference, 262-3
laryngeal muscles, 285
male-female size dimorphism, 263
mate-calling, 262-4

fruitfly
courtship, 245-6
cuticular hydrocarbons, 371, 373-4
gustatory system, 2767, 278
parthenogenetic, 33, 37-8
pheromones, 364-77
sex determination, 374-5
sex-determining chromosome system, 381,

382

somatic cell differentiation, 277
sound dimorphism, 244-6

fur seal, 354

gall wasp, 73
gamete size, 21
gap junction, 281
Gartner’s ducts, 205
gelada baboon, 159
gemmules, 8
gemsbok, /32, 133
genes
autosomal, 384
steroid-dependent expression, 288
X-linked, 382-3
genetic mapping, 398
genital selection, 11
genome, parental imprinting, 47
genotypic sex-determination (GSD), 433,
434, 435
amphibians, 434, 435
fish, 434
reptiies, 438
germ cells, 15
development, 398
genetic control, 15
human male, 18
X-chromosome reactivation, 386
germ plasm, 14
giant tubercle of marsupials, 225
gibbon vocal dimorphism, 249, 250
giraffe, /32
golden hamster, 354, 357
gonadal development in birds
behavioural cues, 327-8
behavioural interactions, 329
group effects, 322-4
self-stimulation in females, 328
social cue effects in females, 320-4, 325,
326-7
gonadal differentiation
cytochrome P-450 aromatase
(P-450sr0m), 446
environmental control, 433—4
genetic control, 204
marsupial, 213, 214
mechanism of temperature action,
438-9, 440-1, 4424
temperature effects, 4336, 437, 438-9,
440-1, 442-4
thermosensitive period, 439, 440, 442,443
gonadal sex, 203
gonadotrophic hormones
daylight as production trigger, 141
seasonal reproductive cycle of stag, 140-1
gonadotropin-releasing hormone (GnRH),
303-4, 327
gonadotropins, 31
gonads
marsupial sexual dimorphism, 213-15
products, 31
gonochorism, 23, 24
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‘good genes’ hypothesis, 58
gorillas, 10, 12-13
sexual dimorphism, 159, 185-9
testis size, 12, 65
great apes
monogamy, 11
polygyny, 12
sexual selection, 10-14
testis size, 65
great-tailed grackle, 354
grey seal, 354
growth
bimaturism, 171-2
juvenile, 354
primate sexual dimoprhism, 171-2
growth hormone
cytochrome P450 regulation, 237
hepatic sexual differentiation, 235-7
hepatocyte effects, 237-9
insulin effects, 238
liver effects, 233
secretory pattern, 233-5, 237
growth rate
adult size, 360
before birth, 360-1
costs to mothers, 3568
early, 353
food shortages, 354-5
potential benefits, 360
growth-associated-protein-43, 288
gubernaculum of tammar wallaby, 224
guenon monkey, 193
guppy, 58, 59, 61, 68
gustatory system of fruitfly, 276-7, 278
gynogenesis, 25, 39

H-Y antigen in fish, 118
hamadryas baboon, 159
hearing
African elephants, 343
dimorphism, 249
hepatocytes
growth hormone sensitivity, 2378
sexual differentiation, 237-40
5,9 heptacosadiene (5,9 HD), 372, 373
7,11 heptacosadiene (7,11 HD), 372-3
cis cis 7,11 heptacosadiene (7,11 HD), 366,
367
hermaphroditism, 24
fish population structure, 125
protandric, 121, 122
sequential, 105
high mobility group (HMG) proteins, 413
Highland cattle, /35
hippocampus, 289
hippopotamus, 132
histocompatibility antigen (HYA), 401, 405
gene, 405-6, 416

HMG box, 413, 416
hominids, fossil, 179
brain size, 191-2
homosexuality, attitudes, 459
horns, 64, 131, 135
house sparrow, 310, 322-4, 325
housefly, 364, 365
female pheromones, 368
pheromone production, 375
howler monkey vocalization, 247, 248
human genome, 399-400
Human Genome Project, 401
human voice, 253-7
air passages of head, 256
castration effects, 255-6
learning effects, 257
male laryngeal development, 255-6
pitch difference, 253, 255
supralaryngeal filtering, 256-7
thyroid cartilage, 253-5
use, 260
vocal folds, 255, 256
humans
brain volume in sexual orientation
region, 297-8
cultural influences, 456
gamete size, 19-21
gender differences, 452-4
mating systems, 455
monogamy, 456
polygyny, 13
present condition, 457
secondary sexual characteristics, 13
sex differences, 457-60
sexual selection, 10-14
hummels, 147-51
Huxley, Julian, 9
HYA gene see histocompatibility antigen
(HYA), gene
hybridogenesis, 25, 39
158-hydroxylase activity, 231, 232
Hymenoptera
adaptive production of differing sizes, 100
alternative phenotypes within sex, 71
Apocrita suborder, 77-9, 81
behavioural study, 74
burrowing, 91
caste differentiation in social species, 102
chemical signals, 88
courtship, 87
diversity, 75, 76, 77-9. 81
economic impact, 77
female adaptations, 82
fitness gain curve, 97-8
flight, 90-4
flightless fighting morphs, 88
habit, 75
haplodiploid genetic systems, 74--5
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intrasexual dimorphism, 71-2

major branches, 76

male characteristics, 84

male dimorphisms, 72

male modifications, 85-6

male morphology, variation within

species, 87

male-male competition, 85

mating system evolution, 84-5

nesting, 84

ornamented males, 85-6

ovipositor, 78-9

parental investment, 82, 85

phylogenetic relationships, 102

selective environments, 82-90

sex determination by mother, 75

sex-allocation strategies, 75

sexual dimorphism, 71-102

size dimorphism, 94-101, 100-1, 102

social taxa, 71

species, 75

sting, 78-9

Symphyta suborder, 77

territorial defence, 84-5

tool modification, 82-4

winglessness, 90-2
hypothalamo-pituitary axis, 233
hypothalamo-pituitary-gonadal axis,

annual cycle, 141

hypothalamo-pituitary-liver axis, 231

Ichneumonoidea, 78

IGF-I mRNA, 238, 239

imaginal discs, 39

individual differences, 459

insect brains, 276—8

insulin, 238

intersex (isx) gene, 375

intrasexual dimorphism, Hymenoptera,

71-2

introns, 412

Irish elk, 5, 7, 137, 138, 139
antler branches, 147
antler density, 146

Japanese quail brain chimaeras, 270,
271

jaw size, primate fossil record, 180

Johnson’s organs, 377

Jost, Alfred, 203, 204, 218

juvenile hormones, 369

juvenile mortality, 357-8

Kennedy syndrome see spinobulbar atrophy
11-ketotestosterone, 118, 119

kibbutz children, 452, 458

kittiwakes, 347, 348, 349

Klinefelter’s syndrome, 16, 428

469

knowledge, 4
kurtosis value, /84, 185

Laccopithecus, 180
larynx
body size effects, 260
frog sexual dimorphism, 264
leks
evolutionary association, 65
Hymenoptera, §7
lemurs
body weight, 164, 166
canine teeth, 177
seasonal breeding, 171
subfossil, 199
Lepidoptera
pheromone detection, 376
sex-determining chromosome system, 381
Leptadapis, 181
Leydig cells, marsupial, 220
lifetime reproductive success, 347
limbic system, 31-2
liver, rat
cytochrome P450, 236
metabolism, 232
prolactin receptor, 239
sexual differentiation, 235-7
sexual dimorphism, 231-40
steroid metabolism, 231-3
lizards, 436
dimorphic sexual behaviour, 292--3
obligate parthenogenesis, 27
oestrogen feminization of gonads, 442-3
low density lipoprotein (LDL) receptor, 240
lutetnizing hormone (LH), 304-5, 318
luteinizing hormone releasing hormone
(LHRH) cells, 118-20

magnocellular nucleus of the anterior
neostriatum (MAN), 294
male
body type determination, 409, 4/0
display traits, 56-7
reared as female, 454-5
size and diet differences, 55
status, 451
male characteristics
direct benefits, 58—-60
‘good genes’, 58
quality, 58
male-determining pathway, 398
male-male
combat, 93
competition, 85, 87
male-typical behaviour
androgen-dependent, 45-6
progesterone, 46
maleness, 39, 40

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521448786
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521448786 - The Differences between the Sexes
Edited by R. V. Short and E. Balaban

Index

More information

470 Index
mallard, 304 sex ratio at birth, 358
mammals sons, 361
gene dosage compensation, 381 Mathner cells, 41
sex-determining chromosome system, 381 mating
sex-determining mechanism, 382 behaviour control, 3/
Y chromosome, 382 dangers, 27

mammary anlagen, 228
mammary glands, marsupial males, 228-9
mandrill size dimorphism, 163, 164
Manduca sextans, 276, 277
marsupials, 9
exogenous steroid effects, 222-5
female reproductive system, 213
genetic control of sexual differentiation,
229, 230
genital differentiation, 213
giant tubercle, 225
gonadal differentiation, 213, 214
gonadal hormone production, 220, 221,
222
intersex, 225, 227
Leydig cells, 220
male reproductive system, 213-14
mammary glands in males, 228-9
neonates, 214
paternal X-inactivation, 393
penis, 225
phenotypic characteristics of intersex, 227
pouch, 213, 227
scrotum differentiation, 227
Sertoli cells, 220
sex differences, 47
sexual differentiation, 220, 228, 229
sexual dimorphism, 213-15, 218, 219, 220
urogenital sinus, 214
urogenital system anatomy and
evolution, 215, 216
X chromosome, 384
X-chromosome inactivation, 388-9, 394
Y chromosome, 218
mate choice, 56-63
competition for, 348
display benefits and costs, 61
display traits, 567
evolution of displays, 60
evolutionary precursors, 62-3
female birds, 327
females, 567
measures, 63
pre-existing preferences in females, 63
role, 68
wrong form of selection, 60—1
mate-guarding behaviour, 309
maternal care
Aculeata, 81
Hymenoptera, 81, 82
maternal investment, 196, 197, 358
growth rate, 356-8

impetus, 29, 31-4, 36-8
internal and external environment, 31, 32
preferences, 55
sexual display, 32
sexual interactions, 33
strategy, 88, 292
synchronization, 33
mating systems, 6, 9
birds, 303-6
evolution in Hymenoptera, 84-5
hormonal bias in birds, 315
human, 455
multi-male, 13
medial preoptic area, 2967
meiosis, 3, 19, 402
meiosis, male, 18
chromosome pairing, 402
Tokudaia, 428
X-chromosome inactivation, 390, 394
Mendel, Gregor, 6
Microtus, 425
minor histocompatibility antigen (HYA),
405
mitochondria, 16-17
mitochondrial DNA see mtDNA
mole salamander, 25
mole vole, 419, 426-8
Sry gene, 420
Mongolian gerbil, 356-7
monogamy, 6, 9
breeding success, 347
great apes, 11
humans, 456
lifetime reproductive success, 347
paternity, 63
primate sexual dimorphism, 172, 174
testis size, 66
testosterone levels, 310, 313, 318-19, 320
monotremes
sex chromosomes, 384
urogenital system anatomy and
evolution, 215, 216
X-chromosome inactivation, 387-8, 394
moose, 137
antlers, 144, 147
morning gecko, 34
moth antennae, 249
olfactory reception, 276, 277
motoneurons
moth larval, 277
rat brain, 281
mouse fusion chimaeras, 15

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521448786
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521448786 - The Differences between the Sexes
Edited by R. V. Short and E. Balaban

Index

More information

Index 471

Moiillerian duct, 205, 206
atrophy of derivatives, 218
differentiation in marsupials, 214
Miillerian-inhibiting substance (MIS), 218,
288-9, 397
sex-specific gonadal differentiation, 290
muntjac deer, /36, 137, 154
Myopus, 422-5
sex determination, 430
testis determination/differentiation genes,
429
Zfx genes, 429

natural section, 3-4
versus sexual selection, 54-6
neonatal weight/gestation period (N/G)
ratio, 196
nerve cells, 276
nervous system
insect sex differences, 277
plasticity, 261-2
sound dimorphism, 261
nests of Aculeata, 79, 80, 81
neural changes, phenotypic, 287
neurally amplified morphological evolution
(NAME) model, 262
evaluation, 264-9
frog bioacoustic sex differences, 262-4
neuron number
brain, 291
measurement, 294-5
steroids, 285
neurons
insect sex differences, 277
peripheral, 285
neurosteroids, 279
New World simians, 164, /65, 166, 180
niche expansion hypothesis, 192, 193
northern phalarope, 304
Notharctus, 181, 182
nuclear DNA, 17
nucleus hyperstriatalis ventrale, pars
caudale (HVC), 281
canary, 297
measurement, 294, 295
neuron number, 286
oestrogen receptors, 281
size, 295
testosterone-treated female canaries,
296
nucleus robustus archistriatalis (RA), 283
size, 295
song development, 286

oestradiol (estradiol), 317
dipropionate, 222

17p-oestradiol, 154, 155
sex-specific brain development, 279

oestrogen (estrogen), 31
birds, 445
Emys orbicularis production, 442
oestrogen receptors, 280
HVC, 281
localization in brain, 281, 282
zebra finch, 283, 288
oestrus
African elephant, 332, 335, 336
suppression in competitive social
systems, 289
Ohno’s law, 382
Old World simians, 164, 165, 166
fossil, 179
sexual dimorphism in fossil record,
179-80
oocytes
atresia, 19
fish, 105
oogenesis, 15
oogonia, 19
opossum, 204, 214
exogenous steroid effects, 222-4
gonad development, 222
mammary gland rudiments in males,
228, 229
seminiferous cord development, 220
sex-ratio manipulation, 359
opportunistic breeders, 32
optimal offspring size model, 97, 98
orang-utan, 159, 182
orange bishop bird, 296
ornamentation in male Hymenoptera, 85-6
ornaments, 56, 58-9
ornithine transcarbamylase (Otc) gene, 393
ovarian differentiation, structural genes,
445-6
ovaries
development, 203
marsupial structure, 218, 279, 220
maturation, 204
protogynous fish, /06
reptile differentiation, 439, 44/
sex change, 105
steroid hormone content, 223
oviposition by Drosophila melanogaster, 368
ovipositor of Hymenoptera, 78-9
ovotestes, 439
ovulation
behavioural influences, 289--90
covert, 13
progesterone levels after, 46

P-450,pom gene, 445, 447
painted snipe, 352
pangenesis hypothesis, 7
papillae, frog ear, 263, 264
parasite resistance, 58
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‘Parasitica’, 78
aptery, 90
life history, 78
parasitoids, 78, 79, 95
parental care, 55
male-male aggression in birds, 311-15
testosterone effects, 328
parental imprinting of genome, 47
parental investment
aculeates, 95
Hymenoptera, 85
parasitoids, 95
son/daughter differences, 361
see also maternal investment
parental strategies, 358—9
parthenogenesis, 23-7
brain-behaviour relations, 41
constraints, 47
costs, 49
frequency, 27, 29
hybrid matings, 48
male-specific pathways, 38-46
obligate, 26-7
pseudocopulation, 41, 42
sexual behaviour, 33
pedicles, 133, 149-50, 151, 154
penile erection control, 285
penis, marsupial, 225
cis 7-pentacosene, 372
peripheral neurons, 285
persistent Miillerian duct syndrome, 210-11
phalarope, 324, 352
phenotype, alternative within sex, 71
phenotypic development, 205-7
phenotypic sex, 203
absence of testes, 205
gonadal control, 204
male, 205-6
pheromones, 39, 363-5
aggregation, 368
birds, 327
cuticular, 364, 367
detection by fly prothoracic legs, 377
development of sex differences, 368
discovery, 363
Drosophila melanogaster, 364-77
fruitfly, 364-77
genetic control of production, 375
housefly, 368
interspecific recognition, 36971
modifiers, 363
moth receptors, 276
polymorphism, 371-3
releasers, 363
sex specificity, 374
stimulus efficacy, 366
volatile, 364
phorbol esters, 239

phylogenetic inertia, 193
pigs, 355
pituitary, 31
control of hepatic steroid metabolism,
233-5
feminizing factor, 233, 234, 235
plainfin midshipman fish, 285, 292
plumes, 53
pollen transport, 83
polygyny, S, 6, 9
body size, 352, 360
breeding lifespan compression, 349
deer antler size, 137
environmental cues, 315
great apes, 12
lifetime breeding success, 347
primate sexual dimorphism, 161-2, 172,
173,174
resource-defence, 85
testis size, 66
testosterone levels, 310, 313, 318-20
weapons, 64, 137
postnatal growth rate, 353
pouch, marsupial, 213, 227
poultry industry, 23
predation
prey colour, 60, 61
song effects, 60
sound differences, 259
primate sexual dimorphism, 1924, /95,
196-8
bimaturism of canine teeth, 176-7
body size, 161, /162, 163-4, 165, 166-74
body size and canine correlation, 177-8
body size reduction, 193
breeding onset time, 172
canine teeth, 174-9
causes, 172, 173, 174
dentition, 174-9
development, 167-72
dietary divergence, 192
evolution, 160, 193, 199
food competition, 193
fossil record, 160, 179-82, /83, 184-92,
199-200
fossil sex determination, 182, 183, 184-5
great apes, 66—7
growth patterns, 171
hominids, 191-2
hypotheses, 162-3
jaw size/function correlation with
canines, 178-9
maternal investment, 197-8
monogamy, 172, 174
phylogenetic inertia, 193
polygyny, 161-2, 172, 173, 174
Fmaxs 197-8
separation of fossil species, 199-200
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sexual bimaturism, 170-1
sexual maturity, 171, 196
simians, 163-4, 165, 166
size, 159-64, 165, 166-74
terrestrial habit, 1634
primates
attacks on female offspring, 357
canine teeth, 64
male reciprocal cooperative
relationships, 349, 352
multimale troops, 349, 352
phylogenetic tree, 160, 16/
residual values for body size, 166-7
sex determination of fossil species, 182,
183, 184-5
sexual bimaturism, 170-1
size sexual dimorphism, 159-64, /65,
166-74
see also prosimians; simians
Proconsul, 180, 189-90
progesterone
antiandrogen action, 46
male-typical behaviour regulation, 45
postovulatory surge, 42
receptors, 45
sex-specific brain development, 279
progestins, 31
prolactin receptor, 239
pronghorn antelope, 354
prosimians, 163, 164, 165, 166
canine teeth, 177
sexual dimorphism, absence, 199
protandry, 105
sex change, 121-2
protein kinase C (PKC), 239
prothoracic legs, 377
protogyny, 105, 107
diandric, 118
Pseudanthias, 127
Pseudanthias squamipinnis, 106, 107-9
CNS stimulation, 115-16
colour change, 106, 110
H-Y antigen, 118
profile of behavioural acts, 115-16, 117
size at sex change, /13
social groups, 114, 115
U-swim, 111
pseudoautosomal region (PAR), 402, 403,
404
SRY gene, 409
pseudocopulation, 41, 42
pseudohermaphroditism, male, 209

r-selection, 196-8

ratio of investment, 96, 97

red deer, 137
age and breeding success, 348-9
antlerless stags, 142, 147-51

bachelor groups, 141, 142
breeding success, 347-8
competition for mating access, 348-9
costs of progeny rearing, 357
dominance interactions between stags,
143
fighting, 350—/
growth, 148, /49
habitat use, 354
harem size, 139
roaring contests, 248-9
sex-ratio manipulation, 359
sparring, 144
stag body size, 148, 149
stag feeding time, 353-4
stag fighting, 141, /42
successful males, 358
vocal dimorphism, 248-9
vocal folds, 249
weaponry, 139
see also antlers
red grouse, 321
red-cheeked cordon blue, 294
red-sided garter snake, 29, 30, 32
Sa-reductase, 206, 211
deficiency, 207-8, 454-5
pH optima, 208
redwinged blackbird, 304, 354
reindeer antlers, 732, 133, 134, 137, 147
antler-bearing females, 155
casting, 144
cycle, 155
growth, 155-7
ontogeny of development, /56
precocious growth, 157
reproduction
environmental cues, 31, 32
synchronization, 33
reproductive advantage, sex change in fish,
127, 128
reproductive competition, 348-9, 350-351
male reciprocal cooperative
relationships, 329
reproductive cycle and mating behaviour, 33
reproductive rate, limitations, 55
reproductive success, 347-8
reproductive tracts, marsupial, 213-15
reptiles
egg incubation temperature, 436
gonadal development, 438-9
oestrogen feminization of gonads, 442-3
sex determination, 435
temperature effects on gonadal
differentiation, 436, 437, 438
reverse genetics, 398-9, 416
rhesus monkey
distress signal response, 294
sex ratios, 359

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521448786
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521448786 - The Differences between the Sexes
Edited by R. V. Short and E. Balaban

Index

More information

474 Index

ring dove, 327-8
Fmax> 197-8
Robertsonian fan, 426

salamander, 435-6

sandpiper, 68, 324

scrotum, 227

secondary sexual characteristics, 8, 53
human, 13

self-interest, 4

selfish gene concept, 3, 21

selfish herd benefit, 33

Sertoli cells, 16, 205
marsupials, 220

sex
predetermination, 95
reversal in Akodon, 421, 429
roles, 457

sex chromosomes
dosage compensation, 381, 401
Ellobius, 428
eutherian mammals, 402
evolution, 381-2
meiosis, 402
monotremes, 384
size, 3824, 386
species with multiple systems, 419

sex costs, 347-62
breeding lifespans, 348-9
breeding systems, 347-8
competition for mates, 347-8
parental strategies, 358-9

reproductive competition, 348-9, 350-351

reproductive success,
347-8
sex-ratio manipulation, 358-9
size dimorphism, 353-8
sex determination
birds, 10
Dicrostonyx, 421, 422
Ellobius, 430
environmental, 47-8, 433
evolution, 415-16
genotypic (GSD), 433, 434, 435
mammalian, with dosage compensation,
401
mechanisms, 24, 46—8
Microtus, 425
by mother, 75
Myopus, 423, 424-5, 430
reptiles, 435
SRY gene, 430
temperature-dependent (TSD), 48, 434
sex differences
ability, 452
biological, 458, 459
causation, 460
cultural bias, 458

evolution, 53-4
generic influences, 459
human, 457-60
innate, 451, 452
mating preferences, 55
social environment, 458
societal, 457
value judgements, 452
sex ratio
as function of weight ratio, 96
manipulation, 358-9, 361
operational, 348
sex steroids
genetic control, 288
liver effects, 233, 235
organizational action, 47
receptor expression regulation, 288
social cue effects in female birds, 3204,
325, 3267
see also steroid hormones
sex-allocation strategies, 75
sex-determining genes
evolution, 415
mammalian, 397-9
sex-determining mechanisms, bizarre
mammalian, 419-20
rodents, 420-8
sex-specific behaviours, 291
sex-typic behaviour, 291-2
sexism, 451
sexual behaviour
independence from steroid hormone
activation, 41
progesterone stimulation, 45
sexual bimaturism, primates, 1701
sexual competition hypothesis, 162, 172,
192
sexual cycle initiation, 31
sexual differentiation, 40, 203, 204-5
eutherians, 220
fish, 121-3
genetic control in marsupials, 229
gonadal hormones, 203-4
hormones, 215, 218
marsupials, 220, 229
somatic, 16
tammar wallaby, 22/
sexual dimorphism, 8
bill length, 68
birds, 10, 68, 304
central nervous system, 285
coefficient of variation, 182, 184-5
combat, 65
covert, 244, 249-51, 252, 253
ecological differences, 68
germ cells, 16
Hymenoptera, 71-102
insect brains, 276-8
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kurtosis value, /84, 185
marsupials, 9
multivariate analyses, 189-90
overt, 244, 246-9
paternity relationship, 63
rat liver, 231-40
Rensch’s rule, 166, 168
selection pressures, 192
social behaviour prediction, 139
vertebrate brain, 279
weaponry, 139
see also primate sexual dimorphism
sexual display, 32
sexual equality, 452-4
sexual maturity, primates, 171, 196
sexual orientation, 459
sexual reproduction, 3
advantages, 48
biological costs and benefits, 9
sexual selection, 5, 13-14, 53-4
combat, 63-5
great apes, 10-14
humans, 13-14
intersexual/intrasexual, 6, 8
postmating, 66
small body size, 68
sperm competition, 65-7
versus natural selection, 5456
sexual size dimorphism
breeding success, 352
costs, 353
energy costs, 353-4
evolution, 352-3
fledgling birds, 353
Hymenoptera, 94-101, 100-1
juvenile survival costs, 354-5, 356
male energy requirements, 354
male food collection, 353-4
nest-building aculeates, 97
sex costs, 353-8
survival costs, 354-5, 356
sexual synergism, 32-4
sexually dimorphic nucleus (SDN), 279,
281, 283, 296-7
female rat size, 296
neuronal number, 286
oestrogen effects, 287
oestrogen receptors, 283
rat copulatory behaviour, 292
size in songbirds, 296
steroid action, critical period, 281, 283
sexually selected traits, 55, 58
silk moth, 363
simians, 1634, /65, 166
canine teeth dimorphism, 179
polygynous, 174
simulated territorial intrusion, 307-8
Sivapithecus, 180

size advantage model of sex change in fish,
123-4, 125
skeleton, primate, 159
skull size, primate fossil record, 179, 181
Smilodectes, 182
Smith-Fretwell model of optimal offspring
size, 87, 98
snakes, 436
Soay sheep, 354
social bonding, human intercourse, 13
social engineering, 458
social ranking, 289, 359
social species, chemical signals, 89
social structure, testosterone regulation of
birds, 303
social systems, competitive, 289
somatic phenotype see body sex
song
female birds, 315, 316, 3201
predator effects, 60
song area, size variation, 296
song nucleus, 281
measurement, 294
size, 295, 296
song repertoire correlation, 296
survival in zebra finch, 286
song sparrow, 307, 308, 309
sex hormone treatment, 321-2, 324
testosterone effects on females, 316-17
song-control system, 279, 280, 286
sons, energy costs of raising, 3567
sound
advertisement, 244
analyzing, 243
call structures, 264
long distance audibility, 257
perception, 249-51, 251, 252, 253
recording, 243
reproductive activity mediation, 244
sex differences, 2434, 257
see also communication
sound dimorphism
cicada, 246, 247
covert, 253-7, 259, 261-2
developmental mechanisms, 259
fruitfly, 244-6
mechanisms, 269
nervous system, 261
overt, 253-7, 259-60
passerine birds, 249
patterns of overt, 246-9
peripheral structure changes, 262
red deer, 248-9
selection, 262
sound-producing organs, 261
Southern blotting analysis of candidate
TDF genes, 407
SOX genes, 413, 415, 416
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species lifespan, 4
speech patterns, 253
sperm
competition, 13, 55, 65-7
mtDNA, 17
entering human egg, /8
production capacity, 54
sphecid wasps, 83
male polymorphism, 88
size dimorphism, 99-100
size variation within sex, 100
tibial shields, 86, 87
spider wasps, cuckoo habit, 81
spinobulbar atrophy, 210
Spiro, Melford, 452, 453, 457, 458
spotted hyena, 352
spreading signal, 391, 392
SRW gene, 10
Sry
messenger RNA, 412
transgene, 409, 470
SRY (Sry) gene, 10, 15, 16, 289, 290, 405
absence from Ellobius, 427
aromatase expression, 289
base sequence, 41213
bizarre species, 419
cloning, 399, 411, 412
coding region of human, 412
discovery, 409-11
evolution, 415-16
function, 411-15
marsupial Y chromosome, 410, 411
mode of action, 414
mutation, 409
sex determination, 430
testicular differentiation, 218
testis-determining function, 218, 417
transcription factor function, 413
XY females, 429
SRY protein, 413
SRY-like sequences, 411
staurosporine, 239
steroid hormones
CNS action, 279
critical period concept, 281, 283--5
exogenous effects on marsupials, 222-5
gene transcription, 445-6
gonadal, 31, 32, 223
neuron number, 285-7
overruling cultural imprinting, 454-6
parthenogenetic reproductive cycle,
41-2
steroid-receptor pathway, 279-81
temperature effects, 438
see also sex steroids
steroid metabolism, hepatic, 231-3
feminizing factor, 233, 234, 235
pituitary, 233-5

Index

steroid receptors
brain, 281
expression regulation, 288
ligand-dependent gene transcription
factors, 287
primary gene turn on, 288
steroid sulphatase, 384, 386
pseudogene, 386
steroidogenesis, 439
stick insects, 26
sticklebacks, 56, 57
sting, 78-9
superior females, offspring, 358, 361
survival costs
food shortages, 354-5
juveniles, 354-5
swarms, mating, 87
sweat bee, 80
flightless fighting males, 92, 93
Symphyta, 77
syrinx, 249, 268

tail length
mate selection, 56, 57-9
sexual dimorphism in birds, 62
sexual selection, 61, 62
talapoin monkey, 193
tammar wallaby, 214-15, 217
exogenous oestrogen effects on testes,
224
genital ridge, 218, 220
gonads, 279
gubernaculum, 224
Sa-reductase activity, 222
scrotum development, 220, 22/
sexual differentiation, 227
testosterone production, 222
urogenital organs, 225, 226
tamoxifen, 442, 443
temperature
gonadal differentiation, 433-6, 437,
438-9, 4401, 442-4
sex determination (TSD), 48, 434
steroid hormone effects, 438
territorial defence in Hymenoptera, 84-5
testicular differentiation
mammals, 445
reptiles, 439, 441
structural genes, 445-6
testicular hormones, 397
testis
development, 203
female, 207
hormone secretion, 218
marsupial structure, 218, 279, 220
maturation, 204
steroid hormone content, 223
weight, 67
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testis size, 12 Z9-tricosene, 364, 368
great apes, 65 6-tricosene (6-T), 371
monogamy, 66 cis 7-tricosene (7-T), 367, 369, 371
polygyny, 66 pheromonal polymorphism, 372
sperm competition, 66 trisomy, 19

testis-determining factor (TDF), 397, 9,23 tritriacontadiene (9,23 TTCD), 371

403-15, 416 tsetse fly, 364, 365
abnormal X and Y chromosomes, 403,404  tungara frog, 257-9
candidates, 405-8 female call preference, 262-3
characteristics, 404-5 turtles, 436, 438, 439, 443
determination, 399 oestrogen feminization of gonads, 442-3
gene mapping, 399 tusks, 131, 3334
identification, 398 tymbal, 246, 247, 260
location, 405
locus mapping, 406 ubiquitin-activating enzyme gene, 386
male-determining pathway, 398 unisexual species, 23, 24-5, 27, 28, 29
mammals, 445 advantages, 48
Southern blotting analysis of candidate unprofitable prey hypothesis, 60
genes, 407 ureter migration, 215

SRY gene, 409 urogenital sinus, marsupial, 214, 215

testis-determining gene, Y chromosome, 401 urogenital system, mammalian, 215
testis-differentiating genes, SRY action, 4/4  urogenital tract anlagen, 205
testosterone, 205-6, 218

aggression relationship, 306-7, 308-9, cis vaccenyl acetate, 368, 370
31617, 328 venom, Aculeata, 79
antler casting/regrowth, 139 ventromedial hypothalamus (VMH),
antler growth, 134 43, 45
behavioural effects in birds, 305-6 vertebrates
CNS regulation of secretion, 303 bisexuality, 39
conversion to dihydrotestosterone, 211 sex determination in embryo, 39
female birds, 315-20 sexual differentiation, 40
female-female bird interactions, 324, 326  visual acuity, blowfly, 276
male birds, breeding strategies, 306—15 visual cortex, 289
male exposure to females, 308—9 vocal behaviour, chimaeric analyses of,
male-male aggression, 310-12 unlearned in birds, 269-70, 27/
monogamous male levels, 310 vocal dimorphism, gibbon, 249, 250
non-breeding season baseline, 312 vocal folds
oestrogen receptors, 280 human, 255, 256
parental behaviour, 310-12 red deer, 249
parental care effects, 328 vocal tract, human, 254
polygynous male levels, 310 vocalization
reproductive aggression expression, 309 African elephants, 341, 343, 344, 345
sex-specific brain development, 279 howler monkey, 247, 248
social cues, 309, 312 voles see Microtus
social interaction effects, 312-15 vomeronasal organ, 41
social structure regulation of bird W chromosome
populations, 303 bird, 415
surges, 312 see also ZZ:ZW chromosome
virilization of urogenital tract, 206 wapiti antlers, 147
thermosensitive period, 439, 440, 442, wasps, 71
443 adaptations of females, 82
Theropithecus, 180 chemical signals, 88
thyroid cartilage, human, 253-5 venom, 79
Tokudaia, 428 weapons, 131, /32, 133
top minnow, 25 antlers, 134-5
torymids, 93, 94 females, use of, 133, 134
transitional range of temperature (TRT), intraspecific competition, 133, /134
436 long-term selection, 131
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weapons (continued)
male, 64, 65
polygyny, 137
social dominance, 133
specialized, 131

Weismann, August, 14

western gull, 304, 326

whiptail lizards, 27, 28, 34, 35, 36-7
aromatase inhibitor treatment, 39
brain sexual dimorphism, 43-4, 45
copulation bite-marks, 36
gonochoristic, 34, 35
male-specific traits, 39
sexual behaviour in parthenogenetic, 34,

36, 37, 38

unisexual, 34

white-tailed deer, 114

widowbirds, 56, 57

winglessness
abundance relationship, 93
Hymenoptera, 90-2
male-male combat, 93, 94

wings, 90

Wolffian duct, 205
anuran, 215
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