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abdominal adiposity, 113-114
acquired immunodeficiency syndrome, of apes, 376
activity budget, 299, 301, 302, 303
adaptive evolution, 89-91, 280-415
adaptive mechanism, in stress, 127-130
adaptive neutrality, 34-35
adaptive traits, 402-403
adoption, birth order and, 116-117
adrenal glands, 128
adrenal hyperplasia, congenital, 116, 164, 165, 166
adrenal steroids
sexual attraction, 130
stress and, 119
adrenarche, 128
adrenocorticotropic hormone (ACTH), 120, 121, 122
adult brain, sexual dimorphisms, 206-207
adult intervention
juvenile sexual segregation, 313, 315
negativity in gender non-conformity, 144
permissiveness in sex play, 140
adult sex ratio, 358-359, 369-371
adulthood, immunity and homosexuality, 274
age
age-stratified homosexuality, 8, 129
and bisexuality, 6, 8
changes in sexual orientation, 8, 418
development of sexuality, 129, 397
in dominance hierarchies, 330
of chosen partner, 258
relationship stability, 6
aggregation signal, 89-90
aggressiveness
empathy and, 249
female twins, 118
hyenas
female, 185-191
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new-born, inter-sibling, 186, 187
masculinity, 240
albatrosses, 311, 347, 347-348
Alces alces gigas (Alaskan moose), 306-307
alcohol, prenatal stress, 120
Alle alle (dovekie), 232
alleles
feminising, 61-62
heterozygote advantage hypothesis, 61
influencing homosexuality, 60, 62
interdemic selection, 59-60
mating success and parental care, 59
phenotypic variation, 60
altered testosterone biosynthesis (ATB), 160-162
altriciality, 415
altruism, 300, 419
amygdala
medial, 70, 200
primate, 137
roles of, 221, 222
anabolic androgenic steroids (AAS), 191-193
anal trauma, 376
anal warts, 378
ancient Greece, homo-erotic interactions, 396-397, 400
androgen deprivation therapy (ADT), 196-197
androgen insensitivity syndrome (AIS), 68-69, 163-164
androgen receptor gene, 69
androgen receptor locus, 79-80
androgen receptors (AR), 104, 123
androgens
evolution of homosexuality, 406
postnatal, 119
prenatal, 119
intersibling aggression, 187
masculinised female offspring, 389
masculinised genitalia, 191
sexual behaviour differentiation, 106
sexual play behaviour in lambs, 151
androgyny, 249-250
androstenedione
pregnant hyenas, 187
sexual orientation and, 193
stress and, 119
aneuploidies, 81-82, 420
animal homosexual behaviour, overview, 32
animal same-sex sexual behaviour, early reviews, 11-26
Anseriformes, phylogeny, 42
antecedent brother effect 266, 270
anterior commissure (AC), 209, 213-214

anterior hypothalamus (AH), 208-210
anterior pituitary, 131
anteroventral periventricular nucleus (AVPV), 198
Anthropoidea (anthropoids), 384-385

classification, 381, 384, 388

same-sex mounting, 387, 401

self-medication, 376
antiandrogenic effects, of EDCs, 131-132
antibody production, maternal, 267
antioestrogen, maternal reactivity, 272
antiparasitic hypothesis, 80
antiprogesterone, 267, 272
antitestosterone, 267, 272
Apis mellifera (honeybee), 409-410
apoptosis

and Bax gene, 70

neuronal loss, 155, 205
Arapesh people, Papua New Guinea, 313
arginine vasopressin, 172
armpit odours, 217-218
aromatase activity

and brain development, 104

prenatal, and digit length, 107

prenatal stress and, 122
aromatase deficiency, congenital, 162-163
Aromatisation Hypothesis 104
Artiodactyla (even-toed ungulates), 43, 301
asexual heterosexuals, 162-163
asexual homosexuals, 37
assertiveness, 240
ATB (altered testosterone biosynthesis), 162
attachment

mother—infant, 248

relationship stability, 248
auditory evoked potentials (AEPs), 113
auditory response, 219
autoantibodies, age and, 274-275

autoimmune disorders, handedness and sexuality, 76

autoimmunity, 159-160, 266

autosomal inheritance, 61-62

autosomal locus, reproductive success, 58-59
AVPV (anteroventral periventricular nucleus), 198
avuncular tendencies, fa'afafine 94

Bagemihl, Bruce, 11-26

Balaena mysticetus (bowhead whale), 357
Bandura, Albert, 26

bats, 309

Bax gene, 69-70
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Bax knock-out mice, 69-70
Bcl-2 protein family, 69
bed nucleus of the stria terminalis (BNST)
Bax knockout mice, 69
c-fos proto-oncogene expression, 70
in sexual behaviour, 200
principal nucleus, 69-70
sexual dimorphism, 213, 209
Bedborough, George, 9
behaviour patterns, learning, 134
behaviour, gender non-conforming, 140-145
behavioural development, delayed, 128
behavioural incompatability, 299
behavioural influences, siblings, 72, 74
behavioural learning, 275-276
behavioural masculinisation, in females, 123
behavioural plasticity, 243-246, 408
behavioural variables, 337
avian data, 346, 368-369
mammalian data, 349-356, 359, 370-371
Behavioural Contagion hypothesis, 276
Benkert, Karl-Maria (Kertbény), 4
bias potential, 83-84, 85
datasets used, 38-39
in twin studies, 86
bidirectional plasticity, 99
bimodal distribution of sexuality, 5, 6
biological essentialism, 26
Biology vs. Culture dichotomy, 48-52
biosocial effects
family dynamics, 276-281, 280-281
in sex-type toy preference, 115
on sexual orientation, 89
parental age, 271-272
biosocial integration, 26-28
Biosocial Model of Homosexuality 401-403, 413-419
alternative hypotheses, 419-420
bisexuality vs. exclusive homosexuality, 416-417
development, 403-413
diagrammatic summary, 414
future research, 420-421
hypotheses, 402-403
novel evolutionary synthesis, 55-56
birds
behavioural variables, 368-369
Biosocial Model of Homosexuality 401-403
brain centres, 211
brain evolution, 261
brain nuclei, 71
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brain steroid receptors, 201-202
candidate genes, 71
digit measurements, 109
Fos protein in sexual behavior, 71
independent contrasts, 439-440
learning during early ontogeny, 135
mammals compared, 367-372, 401-403
masturbation, 232
mating systems, 319-320
migratory, 311, 312
other-sex mimicry, 150-152
phylogenetic-based studies, 41-43, 317-318
polygyny in, 317
prenatal hormones, 103
redirected mounting, 232
same-sex mounting
body mass in, 319-320
female-female
evolution of, 109
hormones and, 171
in captivity
sampling issues, 46-54
table of species, 47-49
sexual dimorphism, 211
sexual segregation, 311-312, 319-320, 321
same-sex mounting, 285-289, 321
social complexity, 261
social play, 134-135
sociality hypothesis, 317-318
Synthetic Reproductive Skew Model of Homosexuality
336-348, 367-372
behavioural variables, 369
evolution of female same-sex mounting, 109
life histories and behaviourable variables, 346
mammals compared, 372
path analysis, 362-363
predictions and results, 434-435
simplified, 364
core and sexual variables, 364
core and socio-sexual variables, 365
social bonding, 357
Z chromosome, genetic mutations, 78
birth order
changes, sibling mortality, 279-280
immunological mechanisms, 274
1Q score, 303
parental age effects, 275-281
personality dimensions, 277
Birth Order Effect 116-117
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bisexuality
age for, 129
attraction and arousal, 7-8
changes over time, 8
defined, 2, 36
distribution, 6
evolution of homosexuality, 408, 415
fru (Drosophila) mutants, 66
heterozygote advantage, 60-61
human potential for, 397-398
otoacoustic emissions, 113
parental care, 59
political lesbians, 409
postnatal stress and, 281
reproductive success, 323-324
SDN-POA volume, 210
sexually antagonistic selection, 91
sibling birth order, 271
stability of, 6-7
STD transmission, 378-379, 421
vs. exclusive homosexuality, 416-417
blood types, homosexuality and, 79
body mass
birds, 319-320, 357, 368-369
mammals, 319-320, 358, 359, 370-371
body mass sexual dimorphism (BMSD), dataset in
mammals, 348-357
body size dimorphism, 301
Bovidae, 304
Caprinae, 304
foraging hypothesis, 299
bonding
mother—infant, 248
positive affective bonds, 247
Bos bison (wild bison), 304
Bos taurus (domestic cattle),
buller steer syndrome, 178-179
hormones and mounting behaviour, 170-171
sexual segregation, 304
Bovidae, 302-305
boy-inseminating rites, 9
boys see also Fraternal Birth Order (FBO)
gender non-conformity, 140-145
sexual identity and, 143
brain
size (encephalisation), 415
structural complexity, 259-262
brain centres see also individual areas
activation

cognitive tests, 253
orgasm, 230
alterations in tfm rats, 69
emotions and, 246-248
in sexual arousal, 227-228
in sexual behaviour, 199-201
olfactory receptors and sexuality, 184
reshaping, isoflavones and, 198
sexual dimorphism, 206-207
stress effects, 129
brain development see also brain plasticity
and androgen insensitivity, 69
embryonic steroid hormones, 101
genetic influences, 69-70
Bax gene in, 70
Sry gene, 75-76
in sex-type toy preference, 115
lateralisation, 111
maternal stress hormones, 125
neoteny in evolution, 154-155
prenatal steroid hormones, 58
brain nuclei
Fos protein, 71
sexual dimorphism, 207
brain plasticity
biosocial integration, 26
evolution of homosexuality, 409, 415, 417
predictions in, 416
gender role ontogeny, 404, 405
in learning, 237
personality traits, 280
sexual behaviour and, 206
synaptogenesis, 204
brain steroid receptors, 202
brain tissue, gene expression, 64
brain-derived neurotrophic factor (BDNF) gene, 259
branch lengths, calculation, 41
Brazil, Santa Catarina, 7
breeding success, 255, 328-330
Bubalornis niger (red-billed buffalo weaver), 226-227
buller steer syndrome, 178-179
bullying, sissy boys, 146-147
butch lesbians, 242-243

CAH (congenital adrenal hyperplasia), 116, 166

CAIS (complete androgen insensitivity syndrome), 164
canalisation, 98-100

Candida albicans infection, 376

candidate genes, 66, 72
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in birds, 71
in Drosophila 68
in humans, 72, 74, 76
in rodents, 71
novel possibilities, 77
testable hypotheses, 58
Capra hircus (goat), 302
Capra ibex (Alpine ibex), 302
Caprinae, 302-303
captivity see also prison inmates
all-male environment, 397
lock-in model, 173-174
masturbation, 232-233
same-sex mounting in, 54
social partnerships, 367
Carnivora, 43
castration, 196-197
catecholamines, 121-122
catechol-o-methyltransferase (COMT) gene, 259
cation channel, trp, 2, 71
cats, 210, 221
causal relationships
Biosocial Model of Homosexuality 413-415
natural phenomena, 34
path analysis, 44-45
Cavia aperea (guinea pig), 122-123
CD8 immune response, 274
Cebus capucinus (white-faced capuchin), 221
Cebus spp. (capuchins), 385
central nervous system (CNS), 32, 203, 208
foetal, 265-266
fru gene expression, 66
functional and morphological studies, 220
hypersexuality and homosexuality, 222
central tegmental field (CTF), 70
Cercopithecus aethiops sabacus (vervet monkey), 115
cerebellum, size heritability, 259
cerebral asymmetry, 219
cerebral cortex, 231, 279
Cervidae, 307
Cervus elaphus (European red deer), 306
Cervus elaphus roosevelti (Roosevelt elk), 306
Cervus eldi thamin (thamin), 306
Cetaceae, 42-43
c-fos proto-oncogene, 70
Charadriiformes, 42
CHDI gene, 78
chemical castration, 197
childhood stress effects, 127
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children
gender identity disorder, 142-143
gender non-conforming, 145
interest in having, Synthetic Reproductive Skew Model of
Homosexuality 195-199
numbers of, homo-/heterosexual partnerships, 374-381
same-sex peer preference, 314
sexual segregation, 313, 314
Chiroptera, 43, 309
Chlamydia infection, 376
cholesterol levels, birds, 347
chromosomal, men, genital anomalies,
163-164
chromosomal, women, genital anomalies, 163
chromosome 7, q36 region, 78-79
click-evoked OAEs (COAEs), 113
clitoris, masculinised, 185-191
Clostridium perfringens infection, 376
coalition formation, 335
coefficient of regression, 44-45
coercion, sexual segregation and, 299, 315-316
cognitive abilities, 265
cognitive processes, 250-255
Cognitive-Developmental Theory 148-149
collaboration, and subordinate role, 331
collaborative discourse games, 312
community mores, and learning, 250
comparative analyses
datasets used in, 39
of independent contrasts
birds, 439-440
mammalian sample, 440
schematic diagram, 40
competition avoidance, 300
competitive games, 312
complete androgen insensitivity syndrome (CAIS),
160-164
Compromise Model 327-328
Concession Model 325-326
Confluence Model 406-407
congenital adrenal hyperplasia (CAH), 116
congenital aromatase deficiency (CAD), 162-163
constructionist paradigm, 10
contagious behaviour theory, 276
continuous distribution of sexuality, 5
continuum theory, of bisexuality, 8
cooperation/competition, family dynamics, 280
cooperative behaviors see also kin selection, selection for,
94-95
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cooperative breeding, 336-346, 348, 360
copulation rate, 70-71, 166-167
Corcorax melanoramphos (white-winged chough), 331
corpus callosum (CC), 214-215
cortical regions, 231
grey matter quantity, 260
corticosteroids, 116-119
corticosterone, 121-122
cortisol, 193
Coturnix japonica (Japanese quail)
learning in sexual orientation, 135
prenatal hormones, 102-103
coumestrol, 198
courtship ritual
in birds, 388, 390
in insects, 66
Crocuta crocuta (spotted hyena)
group genetic relatedness, 331
masculinised females, 191
mate choice by females, 185-191, 331
mounting behaviour, 189
MPOA/AH and sexual dimorphism, 207
pseudopenis, 186
cross-cultural studies, 239-243, 8-9
crowding stress, prenatal, 119
Cryptoprocta ferox (fossa), 190
culture
gender roles, 243
homosexual behavior, 238
juvenile sex play, 138-140
physical contact, 239
views on homosexuality, 235-273
Cyanocorax morio (brown jay), 331
CYP17 gene 76-77, 163

Dagg, Anne Innis, 11
Dama dama (fallow deer), 266-306, 43, 360
Danaus plexippus (monarch butterfly), 376
Darwin, Charles, sterile castes paradox, 1
datasets, in comparative analyses, 38-39
defeminised females, mice Bax mutations, 70
definitions, in studies of homosexual behavior, 35-38
de-identification, sibling interactions, 277, 406-407
delayed plumage maturation

neoteny, 152

other-sex mimicry, 152

same-sex mounting, 152
Delphinapterus leucas (beluga whale), 283
de-masculinised males, 119-120

dental crown size, 113

derivation, homosexual behaviour in primates, 388—-392

dermatoglyphics, 112-113
development

canalisation in, 98

environmental EDCs, 131-132

instability, 98-99

juvenile sex play, 134-138

ontogenetic patterns, 32

plasticity, 98-99

stability in, 98
Developmental Constraints theory, 259-260
developmental disorders, 266
developmental syndromes, 132-134
dexametasone (DEX), 121-122
diethylstilboestrol (DES), 132-134
digoxin levels, 222
dihydrotestosterone (DHT), deficiency, 162
directional selection, 62-64
dispersal constraints, 331
distribution of homosexuality, family effects, 64
diversity, and evolution, 381-384
dizygotic (DZ) twins, 85-89
DNA-methylation

antiparasitic hypothesis, 80

future research, 421

genomic imprinting, 80-81

X-chromosome inactivation, 79-80
Dnmt3L gene, 79
dominance

female sexual behavior, 168

homosexual mounting in birds, 336

in masculinity, 239-240

in prison, 316

lock-in model, 172, 175, 178, 190

queuing to breed, 330

ram homosexuality, 181

social, 189-191, 299
dominance hierarchies

age in, 330

establishment

in Bovidae, 305
in Cervidae, 306

Old World monkeys, 385-386

Pinnipedia, 310

reproductive skew theory, 323

synthetic, 335-336

reproductive success, 331

same-sex mounting in birds, 346
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dopamine, 223, 224
metabolism, 259
prenatal stress and, 122
reward system, 172
social stress and, 407
dormancy, evolution of, 39-40
dorso-ventral mounting, female-female, 173
Dérner’s model, 206-207, 254
Drosophila melanogaster (fruit fly) see also fru gene
candidate genes, 57
courtship, 173
genderblind (gb) gene, 68
pheromones and, 67

ear breadth, fluctuating asymmetry, 131
early-development effects
hormonal effects, 103-106
reproductive skew theory, 330
same-sex mounting, 402
ecological constraints
and philopatry, 333
birds, same-sex mounting in, 345
cooperative breeding, 360
evolution of homosexuality, 415
family groups, 325
inbreeding avoidance, 334-335
Ecological Theory 10
Ecologically-driven Model 318
EDCs (endocrine-disrupting chemicals), 198-199,
132-141
effeminate men, 141-142
egalitarian homosexuality, 9
ejaculation, brain centres in, 201, 230-231
elephants, 309
Ellis, Henry Havelock, 9-10
embracing behaviour, 388
emotional attachment, 247-248
emotional coping, 249-250
emotions, brain centres, 246-248
empathy, and aggressiveness, 249
endocrine disorders, 159-166
endocrine syndromes, human, 165
endocrine system, 32, 100
endocrine-disrupting chemicals (EDCs), 198-199, 132, 141
Entomophthora muscae (fungus), 375-376
Environment of Evolutionary Adaptedness (EAA), 91-93
environmental aridity, 40, 155
environmental chemicals see also endocrine-disrupting
chemicals (EDCs),

Index

541

insect communication, 67
environmental conditions
brain plasticity and, 205
endocrine system and, 100
evolution of homosexuality, 409, 417
genetic make-up and, 65
in family studies, 82
in sexual selection, 259
pre- and postnatal, 89, 417
epistemological caveats, 33-35
Equidae
hormones, 170
masturbation, 232
sexual segregation, 307
Equus asinus (donkey), 170
Equus caballus (horse), 170
Equus quagga (plains zebra), 307
Erotic Orientation Model 145
erotic stimuli, brain centres in, 200-201
Erotic Target Location Error (ETLE), 148
estra-1,3,5(10),16-tetraen-3-ol (EST), 216-217
estradiol benzoate (EB), 134
estradiol levels
female sexual behaviour and, 167
in CAH, 164
oophorectomy and, 197
pregnant hyenas, 187
sexual orientation and, 193
ethical issues
human genetics and sexuality, 72
studies in homosexuality, 424-425
ethnicity
hand digit measurements, 106-111, 108-122
sociocultural variables, 84-85
ethology, aims of, 34
eunuchs, in history, 196
European countries, juvenile sex play, 138-139, 140
eusociality, 409-410
evolution
biosocial integration, 28
brain development, 259-263
diversity in primates, 381-384
diversity of mechanisms, 35
ontogeny and, 152-157
purpose of orgasm, 225-227
theories, 10
evolution of homosexuality
and maintenance, 326-327, 402—-403
Biosocial Model of Homosexuality, 401-403
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genetic models, 62, 64, 97, 406
theories, 62-64, 402-403
evolutionary hypotheses
same-sex mounting, 40-41
sociality hypothesis, 318, 321
Synthetic Reproductive Skew Model of
Homosexuality, 361-367
evolutionary mechanisms, integration, 64-65
evolutionary paradox of homosexuality, 1-3
evolution, 413-415
exclusive, 398
formulated, 3
evolutionary psychology, 27
exaptations, 35
exaptive hypotheses, 23
exaptive traits, 403
exclusive homosexuality
at young age in men, 418-419
evolution of homosexuality
brain plasticity, 409
predictions in, 416
vs. bisexuality, 416-417
phenotypic trait, 422
uniqueness, 402
Exotic Becomes Erotic (EBE) model, 145-146
extended family (human), 268
extra-pair copulations (EPC), in birds, 345, 357
extra-pair paternity (EPP), in birds, 336, 357

fa’afafine (feminine homosexual men), 423
facial features, sexual selection, 256
Falco sparverius (American kestrel), 311
Falconiformes, 41
familial effects, 64, 82-85, 83-84
Family Dynamics Model, 325-326, 406-407, 279
family multipoint linkage analysis, 78-79
family relationships

dominance in, 330

dynamics, 116, 277-281, 280-281

stress in, 127, 140, 406-407
family size, 92-93, 116-117, 268
fatherhood

at older age, 272

wish for, 373-375
fecundity see also maternal fecundity

and digit measurements, 109-110

feeding precedence, 185
female gender rearing, ATB boys, 160-162
female genitalia in CAIS, 163-164

Female Mimicry hypothesis, 150-152
female partnerships, in birds, 171, 347-348
female sexual aggregation, 315
female sexual orientation
elevated steroids, 77
neurophysiological plasticity, 27
female twins
concordance for sexual orientation, 88-89
different-sex pairs
left hand 2D: 4D ratio, 109
masculinisation, 117-118
tooth crown measurement, 113
female-associated aneuploidies, 81
female-female embracing, 388
female-female mounting see also genito-genital rubbing
(GG-rubbing); ventro-ventral mounting
Crocuta crocuta (spotted hyena), 186
hormone levels, 166-170
in birds, evolution of, 109
in primates, 156-157
socio-sexual functions, 174-177
females
homosociality, 312-316
masculinised, 123, 190
masturbation, 232
prenatal stress and, 123
sexual identity in CAH, 164-165
sexual orientation changes, 417-418
subordinate, 123
feminine homosexual men
cultural perspective, 242-243
fa’afafine, 423
femininity, and homosexuality, 239-243
feminisation
in mammals, 103-106
pheromones and, 67
prenatal androgens, 111
feminised males (rats), 119-120
feminised men, cultural practices, 6-7
feminising alleles, 61-62
ferrets, 103
fetishism, 147-148
finger prints, dermatoglyphics, 112-113
Finland, 8
fitness consequences of homosexuality, 91
fitness decreasing trait, 89-91
fitness of homosexuality, 91
five factor model, 277
fluctuating asymmetry (FA), 130-131
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fluoxetine (FLX), 223-224, 225, 230
foetal antigens, 265-266
foetal CNS. immune privilege of, 265
foetal testosterone, 111-112
follicle stimulating hormone (FSH), 193
foodstuffs, EDCs in, 198-199
foraging hypothesis, 299-300
albatrosses, 311
Bovidae, 305
Delphinapteros leucas, 310-311
in mammals, 319
Pinnipedia, 43
foraging strategy, 301, 306
forebrain activation, 230
Fos protein, 71
Foucault, Michel, 10
Fragile X mental retardation (FMRI) locus, 79-80
Fraternal Birth Order (FBO), 116-117
and immunity, 266, 270
effect on sisters, 270-271
evolution of homosexuality, 327
gender-typed toy preference, 115
Freemartin Effect, 117-118
Freud, Sigmund, 10-11
friendship networks, same-sex, 314-315
frontal cortex, 260
fru (Drosophila) mutants
bisexual behaviour, 66
courtship behaviour, 67
fru gene, 66-67
expression, 66
transcript, 66
fru-mAI neurons, 66
functional connectivity, cerebral, 219-220
functions, homosexual behaviour, 388-392

gastrocentric hypothesis, 300, 305
gay fathers
desire for fatherhood, 374-375
orientation of children, 149
gaydar concept, 256-258
Gebusi people, 9
gender dysphoria
in childhood, 142-143
Klinefelter's syndrome (KS), 273
prenatal DES exposure, 133
gender identity
and behaviour, 2
in CAIS, 163-164

Index
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Gender Identity Disorder (GID)
psychoanalytical theories, 10-11, 422, 423, 424
tomboy girls, 142-143

Gender inversion model, 143-254

gender inversion, age of partner, 257-258

gender non-conforming children, 140-144

gender prevalence, in human homosexuality, 56-57

gender roles
cross-cultural studies, 239-243
development

5a-reductase deficiency, 162
ATB boys, 160-162
plasticity in, 407-408
human endocrine syndromes, 165
one locus two allele model, 61-62

gender transitions, plasticity in, 245-246

gender, hand digit measurements, 107

genderblind (gb) gene, 67-68

gene expression
brain steroid receptors, 202
brain tissue, 64, 259
DNA-methylation, 80

gene transmission, 323-324

gene—culture evolution, 27-28, 99-100

genetic accommodation, 99-100

genetic assimilation, 99

genetic disorders, 77

genetic distance, Synthetic Reproductive Skew Model of

Homosexuality, 358

genetic hypotheses
study difficulties, 57-58

genetic mechanisms 97
exclusive homosexuality, 418
heritability and, 82
questions or unknowns, 56
support from twin studies, 86-89
theoretical work, 62-64

genetic models, 63

genetic mutations
accumulation, 75
evolution of homosexuality, 417
rate variability, 55-56
recurrent, 56, 64-65
sex-biased rates, 78

genetic relatedness
heterosexual groups, 331
mammals and birds compared, 371
same-sex groups, 331
socio-sexual behaviour, 335
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genetic traits
and environmental conditions, 65
Biosocial Model of Homosexuality, 403
genital contact/investigation, primates, 387, 388
genital displays, primates, 387, 388
genital stimulation, 394
genitalia
feminised, 163-164
masculinised, 185-191
genito-genital rubbing (GG-rubbing), 38, 168, 391, 394
Geschwind-Galaburda model, 111
gestation, immune mechanisms during, 76
Gestational Neurohormonal Theory, 58
gibbons, 233, 384
Giraffa camelopardalis (giraffe), 357
Giraffa camelopardalis peralta (Niger giraffe), 307
Giraffa camelopardalis tippelskirchi (Masai giraffe), 307
Giraffidae, 307
girls
gender identity disorder, 142-143
gender non-conformity, 140-144
sexual identity, 143
sororal birth order, 270-271
glial amino acid transporter, 68
glial factors, in synaptogenesis, 204
glossary, 426-436
glucocorticoids, 122
gonad removal, 195-196
gonadal anlage, brain development and, 101-102
gonadal steroids, brain centre activation, 201-202
gonorrhoea infection, 378
Gorilla gorilla (gorilla), 383-384
gregariousness, 240
grey matter
distribution, 220, 259
quantity, 279
group size, reproductive skew theory, 331
guinea pigs, 123
Guira guira (Guira cuckoo), 331

habitat segregation, 311, 317
Habitat Social Segregation, 284
hair-whorl direction, 77
Hamilton, William D, 324
Hamilton’s Rule, 324, 326-327
hand digit measurements, 107, 111, 122, 131
handedness, 112, 268-269
left, 76, 112, 133
Hardy-Weinberg equilibrium, 58

hedonic feedback, 392-394, 399
hepatitis B virus (HBV) infection, 378
hepatitis C virus (HVC) infection, 378
heritability

estimates, 58

realised (h%) 82
heterochrony, 152-153
heterosexuality, Kinsey Scale, 395-396
heterosexuals

age for sexual activity, 129, 396

asexual, 162-163

desire for parenthood, 373-375

fecundity, 374

sexual plasticity, 243-246

STD transmission, 375-377
heterozygote advantage, 62-64

bisexuality and, 60-61

genetic inheritance, 55, 61-62
Hippocamelus bisulcus (huemul), 306
Hirschfeld, Magnus, 5, 9-10
historical overview, 3-6

early researchers, 29-31
HIV-AIDS infection

INAH 1 size, 211

STD transmission, 377, 378, 379

susceptibility to, 274
Hominoidea, classification, 381, 383-384
homosexual behavior, 395-399

defined, 1-2, 35-37

mounting in birds, 336

non-human, 11-26

phylogenetic patterns, 384-388

potential influences, 323

predicted influences, 333-336

with or without attraction, 1-2
homosexual men

abdominal adiposity, 113-114

hand digit measurements, 107-108

orientation among male relatives, 73
homosexual partnerships

children, numbers of, 374

wish for fatherhood, 373-375
homosexual rams, 179-185, 211, 402
homosexuality

defined, 1-2, 35-36

maintenance of, 62-64, 401-403

pathology hypothesis, 9-10, 11, 421-424
homosexuals, asexual, 37
homosocial groups, Capra ibex 303
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homosociality, 37, 312-316
and homosexuality, 315-316, 408-409, 410
in child-rearing, 348
hormone levels, 166
elevated, 76-77
in primates, 166-170
orgasm and, 229-230
same-sex nesting, 347
sexual orientation and, 191, 193-195
hormones
activational effects, 100-106, 201-202
and 2D : 4D digit ratio, 106-111
antibodies against, 267, 272
biosynthesis, 160, 161
brain development and, 57, 58
buller steer syndrome, 178-179
EDCs, impact of, 131-132
effects in mammals, 170-171
evolution of homosexuality, 406
exposure to, 103-106, 114-440, 406, 416
intracellular mechanisms, 203
non-steroid, 171-191
organisational effects, 106, 408
stress and, 119
tooth crown size, 113
Hox gene, 106
human genetics, and sexuality, 72, 77-78
human genome, study across, 78-79
human homosexuality
comparative study, 3
genetic modelling studies, 62
stress effects, 128
study sampling difficulties, 58, 57-58
theoretical mechanisms, 62-64
uniqueness, 402
human leukocyte antigen (HLA), 76, 265
human populations, fitness studies, 91
human sex chromosome aneuploidies, 81-82, 420
humans
intrauterine positioning effect, 117-118
juvenile sex play, 138-140
male-biased adult sex ratio, 359-360
prenatal hormones, 103, 104
sexual pheromones, 215-218
sexual segregation, 315, 316
sociality, 298
humoral immunity, 274-275
H-Y antigen
Klinefelter’s syndrome (KS), 273

Index

545

maternal reactivity, 272-273

parity effects, 266, 274
Hyaena hyaena, (striped hyena) 190
Hyaenidae, phylogeny, 189-200
Hylobates spp. (gibbons), 384
hypercarnivory, 189-191
hypersexuality, 221-222
hypothalamic preoptic area (POA), 101, 102, 122, 137
hypothalamic suprachiasmatic nucleus (SCN), 212
hypothalamus see also interstitial nuclei of the anterior

hypothalamus (INAH3); medial preoptic area
(MPOA);

activation by pheromones, 217

anterior (AH), 208

in sexual behaviour, 200

mediobasal region, 122

primate juvenile play, 137

sexual dimorphism, 208-210
hypothalamus—pituitary axis (HPA), 125-126
hypotheses

organisation of, 28

table of, 26

immune dysregulation, 275
immune mechanisms
during gestation, 76
evolution of homosexuality, 327
FBO effect, 270
parental age effect, 271
immune privilege of fetal CNS, 265
immunology, and homosexuality, 266, 274
Immunoreactive theory, 266
impotence, after orchiectomy, 195
inbreeding avoidance
ecological constraints, 334-335
in reduced natal dispersal, 334
juvenile sex play, 138
incentive, in learning, 236-237
inbreeding avoidance, 147
incest avoidance, 331
inclusive fitness, 127, 323-324, 323-324
Incomplete Control model, 328
independent contrasts
avian taxa phylogeny, 43
comparative analyses, 440
mammalian taxa phylogeny, 44
indigenous cultures, 94
indirect fitness, 93
indirect parental care, 300
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546  Index
individual disadvantage, genetic mutation, 56 genes controlling homosexuality, 55
industrialised societies, 93 reproduction hypothesis, 300
infanticide prevention, 308 reproductive skew theory, 323
infants (human), sexual segregation, 312 selection for parental care, 59
infection, susceptibility to, 274 Kinsey, Alfred Charles, 5-11
inheritance, of homosexual behaviour, 60 Kinsey Institute for Research in Sex, Gender and
Inia geoffrensis (river dolphins, botos), 310 Reproduction, 5
insect communities, sterile castes paradox, 1 Kinsey Reports, 5
insects see also Drosophila melanogaster (fruit fly); Musca Kinsey Scale, 5
domestica (domestic fly) Klinefelter's syndrome (KS), 81
candidate genes, 68 Krafft-Ebing, Richard von, 5, 9-10
communication, 67
integrationist biosocial approach, 237 labour-intensive societies, 240-241
integrationist theories, 28 Lagopus lagopus alexandrae (willow ptarmigans), 311
integrative pluralism, 34 Larus argentatus (Herring gull), 152
intellectual development, intersibling learning, 280 Larus californicus (California gull), 347
interdemic selection, 55, 60, 327-328, 411 Larus delawarensis (Ring-billed gull), 347
interhemispheric connectivity, 219-220 Larus occidentalis (Western gull), 347
intersexuality, 37 Larus spp., joint nesting behaviour, 348
interstitial nuclei of the anterior hypothalamus learning
(INAH3) early, 134
castration and, 196 early hormonal exposure, 103
sexual dimorphism, 208, 211, 212, 217 evolution of homosexuality, 415
Intrauterine Positioning Effect, 118 ontogeny of homosexuality, 145-147
inversion model of homosexuality, 4 plasticity, 28
invertebrates, 65-66 processes, 236-239
1Q scores, and birth order, 279, 280 sex-typed toy preference, 114, 126
isocortical regions social context, 134, 148-149
evolution of, 260-261 left-handedness, 76, 112, 133
grey matter distribution, 220, 259 Legitimation League, 9
in ejaculation/orgasm, 231 Lemuroidea (Madagascar lemurs), 385
isoflavones, 198 lesbian mothers
Israeli kibbutzniks, juvenile sex play, 138 desire for motherhood, 373-374
orientation of children, 149
jealousy, 248 lesbians
Jewish physicians, early sex research, 4 childhood gender atypical behaviour, 142
juvenile development (human) evolution of homosexuality, 417-419
same-sex mounting, 37 family dynamics, 281
sexual segregation hand digit measurements, 107-108
adult intervention, 283-298 left handedness, 112
juvenile development (primate) masculine (butch), 242-243
same-sex mounting, 399 older fathers, 272, 275
social development, 389 otoacoustic emissions, 113
juvenile sex play, 134-138, 138-140 political bisexuals, 409
juvenile traits, in sensory mechanisms, 405-406 political homosexuals, 149
sibling birth order, 270-271
kin selection, 95 sibling homosexuals, 83
Biosocial Model of Homosexuality, 411 STD transmission, 377-378, 379
fraternal birth order, 116 testosterone levels, 194
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libido
loss of after oophorectomy, 197
loss of after orchiectomy, 195
life histories hypotheses, 22
life-history traits, mammals and birds compared, 369
life-history variables
avian data, 345, 369
mammalian data, 349, 358, 370
lignans, 198
limbic-hypothalamic regions, 70
linkage disequilibrium, 55
Lipotes vexillifer (baiji, Chinese river dolphin), 232
lock-in model, 168, 173-178, 190
log-body mass contrasts, in birds, 357
log-body mass standardised
avian data, 368
mammalian data, 358
longevity, 92-93
Loxodonta africana (African elephant), 309
luteinising hormone (LH), 182, 193

Macaca arctoides (stumptail macaques), 221

amygdala lesions, 221

dominance hierarchies, 328

female-female mounting style, 395

lock-in model, 178

masturbation, 233
Macaca cyclopis (Formosan rock macaque), 376
Macaca fuscata (Japanese macaque)

lock-in model, 173-177

masturbation, 234

MPOA/AH and sexual dimorphism, 211

same-sex mounting, 167-168

adult sex ratio, 358-359, 361
female—female style, 157

Macaca mulatta (thesus monkey)

amygdala lesions, 221

dataset, 348

dominance hierarchies, 331

hormonal levels, 110

and mating activity, 166

and mounting activity, 167

learning mounting technique, 137

lock-in model, 177-178

mate choice by females, 331

MPOA/AH and sexual dimorphism, 211

organisational role of steroids, 105
Macaca nigra (Celebes Sulawesian macaques), 388
Macaca radiata (bonnet macaques), 312, 385
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Macaca spp., lock-in model, 178
Macronectes halli (northern giant petrel), 311
Macropus fuliginosus (western grey kangaroo), 308
Macropus rufus (red kangaroo), 308
male birds, same-sex nesting, 347
male foetuses, maternal immune reaction, 266
male gender prevalence
in human homosexuality, 56-57
sex-biased mutation rates, 77-78
male homosexuality
evolution of, 417-419
interdemic selection, 59-60
rates in USA, 82-83
male intervention hypotheses, 300, 312
Male Mutation Bias, 77-78
male relatives of homosexuals, sexual orientation of, 73
male twins, concordance for sexual orientation, 88-89
male-associated aneuploidies, 81
male-male bonding, in indigenous societies, 237-239
male-male mounting
Dama dama (fallow deer), 54, 360
Porphyrio porphyrio, 38
primates, 386, 385
mammalian taxa, phylogenetic tree, 43
mammals
Biosocial Model of Homosexuality, 401-403
digit measurements, 108
EDCs and sexual behaviour, 198-199
female sexual aggregation, 315
hormones and mounting behaviour, 166-171
independent contrasts, study, 440
juvenile sexual play, 135-138
life-history and behavioural variables, 359, 370-371
life-history variables, 358
masturbation, 232-235
neoteny in evolution, 153-154
phylogenies in comparative analyses, 41-43
polygyny, 301, 307-308
prenatal hormones, 103
same-sex mounting in captivity, 46-54 349-386
sexual segregation, 302-311
social play, 134-135
sociality hypothesis, 319-321, 349-356
Synthetic Reproductive Skew Model of Homosexuality,
367-372, 348-373, 372
path analysis, 362-363
predictions and results, 434-435, 437-438
Marsupialia, 43, 308
masculinity, and homosexuality, 239-243
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masculinisation
androgenic steroid use, 192
behavioural, 123
Crocuta crocuta (spotted hyena), 185-191
cultural perspective, 7, 242-243
female twins, 117-118
pheromones and, 67
prenatal androgens, 103-106, 111, 389
testosterone levels, 194
masturbation
causal link theory, 5
homosexuality and, 235-236
in birds, 232
in primates, 393-394, 395, 399
orgasm and forebrain activation, 230
same-sex sexual behaviour, 419
segregated living, 284
mate choice
by females, 331
incest avoidance, 330-331
maternal effects, 62-64
learning mounting technique, 137
mother-infant bonding, 248
of education level, 126
maternal fecundity
homosexual offspring, 62, 91, 398
relatives of homosexuals, 62, 74
sexually antagonistic genes, 55
Maternal Immune Hypothesis (MIH)
contradictions, 273-274
FBO effect and, 266-270
foetal antigens, 265-266
mental disorders in offspring, 275
maternal mortality, 185-186, 190-191
maternal stress, 118-124
Maternal Stress Hypothesis, 125
mating success, 58-59, 255-259
mating systems
as qualitative trait, 41
mammals and birds compared, 367-369
phylogenetic-based studies, 317
polygynandrous or promiscuous, 185
reproduction hypothesis, 300
reproductive biology, 335
sociality hypothesis, 317-318, 319-321
Synthetic Reproductive Skew Model of Homosexuality
358
Mayer—Rokitansky-Kiister-Hauser syndrome, 163
medial amygdala (MeA), 200

medial preoptic area (MPOA)
c-fos proto-oncogene expression, 70
hormone receptors, 123
in sexual behaviour, 196-198, 200
oxytocin and, 172
sexual dimorphism, 210, 208-211
medial preoptic nucleus (MPN), 71
mediobasal region, hypothalamus, 122
Megaptera novaeangliae (North Atlantic whale), 310
Megaderma lyra (Indian false vampires), 309
Melanerpes formicivorus (acorn woodpecker), 331
Melanesia, 313-315
men
brain centres, 231
distribution of sexuality over time, 6-7
effeminate, 141-143, 242-243
oestrogen feedback response, 211
menstrual cycle, 383
synchronisation, 218
mental state (human), 402
Meriones unguiculatus (Mongolian gerbil), 118
mesodiencephalic transition zone, 231
meta-analytical methods, 45-46
methodology, comparative studies, 28-32
metrosexuals, 424
Mexico, 7
Microtus agrestis (field vole), 199
Microtus oeconomus (tunda vole), 199
migratory birds, 311-312
mimicry, other-sex, 149-152
Miopithecus talapoin (tolapoin monkeys), 312
Mirounga argustirostris (northern elephant seals), 309
modernist fallacy, 240
Modified Socially Driven Model, 318
monkeys see also New World monkeys; Old World
monkeys
sexual segregation, 312
social strees, 315
monosexual groups, Capra ibex 302
monosocial groups, Social Sexual Segragation 283-284
monozygotic (MZ) twins, 85-89
Mosaic theory brain evolution, 259-260
mother-infant bonding, 248
moult migration, 300
mounting behaviour
c-fos proto-oncogene in, 71
reason for focus on, 37
same-sex, 37
social development, 389
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Sry gene deletion studies, 76
style in primates, 385, 386
Muller’s ratchet 74-75
multicausality principle, 33-34
Mus musculus (mouse)
Bax knock-out, 69-70
brain plasticity, 204
candidate genes, 57, 71
females
intrauterine positioning, 118
lacking androgen receptors, 69
male
c-fos proto-oncogene, 71
lacking androgen receptors, 69
sexual segregation studies, 308
Sry gene deletions, 75-76
testicular feminisation mutation (tfin), 68-69
trp 2, olfactory receptors, 71
vomeronasal organ, 215
Y'?® chromosome, 75-76
Mus musculus (Swiss Webster mouse), 123
Musca domestica (domestic fly), 376
Mustela putoricus (European polecate), 308
mutations, genetic variability, 56, 404-406
mutation-selection equilibrium 56, 64
mutualism, 55, 411
Myotis daubentonii (vespertilionid bat), 309
Myotis lucifugus (little brown bat), 309
Myotis septentrionalis (northern long eared bat), 309
Mysticetae, 310

natal dispersal, inbreeding avoidance, 334
natural phenomena, causal complexity, 33-34
natural selection
brain evolution, 261
evolution of homosexuality, 410
genetic mutations, 56
Naturalistic Fallacy, 424-425
navigation, and gender, 253-254
neotenic species, 416
neotenic trait, 152-157
neoteny hypothesis, 9
childhood stress effects, 128
delayed plumage maturation, 152
evolution of homosexuality, 45
future research, 421
olfactory sensory mechanisms, 406
evolutionary process, 100
homosexuality as a trait, 152-157
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nerve cell activation, 202
nesting behaviour, joint, 346-348
nesting success, plumage colour, 151-154
neurobiological hypotheses, 36
neurochemistry, in sexual orientation, 222
neuroendocrine system, 199-201

evolution of homosexuality, 415

stress effects, 121-123, 130
neurogenesis, 205
neuronal development

alcohol and prenatal stress, 120

Bax knock-out mice, 69-70

oestrogen and, 104
neuronal mechanisms, evolution of homosexuality, 408
neuronal pathways, plasticity, 202-203
neurons

apoptosis, 205, 154-155

INAH3 region of the hypothalamus, 196
neurophysiological plasticity, 26, 27
neurotransmitters, 78-79, 202, 222-224
New Guinea, 359-360
New World monkeys, 382-383, 385
New Zealand, 139
nitric oxide (NO) levels, 222
nocturnal prosimians, 381-382
nomadism, 39-40
non-steroid hormones, 171-191
noradrenaline, 122
Notiomystis cinta (stitchbird), 232
nuclear transcription factor, 70-71
nutritional requirements, Caprinae, 304
nutritional stress, prenatal, 119-120

OAEs (otoacoustic emissions), 113
Ockham’s Razor, on causal complexity, 33-34
Odocoileus hemionus columbianus (black-tailed deer), 305
Odocoileus hemionus hemionus (Rocky mountain mule
deer), 305
Odocoileus virginanus (white-tailed deer),
305
Odontoceti, 310
oestrogen
embryonic production, 101-102
feedback response, 195
non-steroidal, DES, 132-134
prenatal, 103-106
sexual skin swellings, 383
sexuality in rams, 182-183
oestrogen receptors (ER), 163, 104, 123
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oestrogenic effects
buller steer syndrome, 179
of EDCs, 132
offspring dispersal, 325
Old World monkeys, 382-383, 385-386
older fathers, 272, 274-275
olfactory bulb, 184
olfactory epithelium, 215-218
olfactory neurocentres, 261
olfactory receptors
evolution of homosexuality, 404
sexuality in rams, 181-184
trp 2 and, 71
one locus two allele model of homosexuality, 61-62
ontogeny of homosexuality
developmental processes, 32
early learning, 145-147
in evolution, 152-157, 414, 416-417
Onuf’s nucleus, 218
oophorectomy, 195-198
Ophryocystis elektroscirrha (protozoan), 376
Opponent Process theory 146
orang-utan, 384
orchiectomy, 195-198
organisational sex hormones, 103-106, 408, 420
orgasm
brain centres in, 231
forebrain activation, 230
in primates, 393
same-sex sexual behaviour, 224-232, 419
other-sex mimicry, 149-152
otoacoustic emissions (OAEs), 113
Ovibos muschatus (muskox) 136
ovine sexually dimorphic nucleus (0SDN), 183-184
Ovis aries (domestic sheep),
homosexual, exclusive, 402
juvenile sexual play, 135-136
olfactory sensory mechanisms, 183-184
prenatal androgens, 113, 137
rams
bisexual, 179-180
homosexual, 179-185, 211
dominance in, 181
same-sex sexual behaviour, 179-185
sexual preference phenotypes, 180
Ovis aries (Soay sheep), 302

Ovis canadensis (bighorn sheep), 303, 328-330, 179
Ovis canadensis mexicana (desert bighorn sheep),

303-304

Ovis dalli dalli (Dall’s sheep), 302-303
Ovis gmelini (mouflon), 304
oxytocin (OT), 171-172

paedomorphosis, 153-154, 156

Pan paniscus (bonobo) see also genito-genital rubbing

(GG-rubbing)
play-mounting behaviour, 137-138
sexual behaviour, 156-157, 168-170
STD transmission, 376
Pan spp. 376
Pan troglodytes (chimpanzee)
play-mounting behaviour, 137-138
sexual behaviour, 156
sociality, 383-384
STD transmission, 376
Pan troglodytes verus (chimpanzee) 376
Papio cynocephalus (yellow baboon)
dominance hierarchies, 331
mate choice by females, 331
presentation postures, 393
Papio hamadryas (hamadryas baboons), 388
Papio papio (guinea baboons), 384
Papio spp. (baboons), 384
Papio ursinus (Chamba baboon), 233
Papua New Guinea
Arapesh people, 313
Gebusi people, 9
Sambia people, 397
paradox of altruism, 419
parasite transmission, 375-379
paraventricular nucleus (PVN), 70, 209
parental age effects, 271-272, 274-275, 275-281
parental care, 59, 255-256
parental educational level, 115, 126
parental investment, in offspring, 277, 278-279
parental manipulation, 55, 64, 335
Parental Manipulation theory, 330
parental-specific DNA methylation, 80
parent—offspring interaction, 406
parity effect
maternal immunity, 266
parental age and, 271-272
sibling birth order, 270-271
partner choice, same-sex, 256-258
Passeriformes, 311
Passerina amoena (Lazuli buntings), 151-152

paternal antigens, maternal immune reaction, 265
paternal major histocompatability (MHC) genes, 265
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paternity, extra-pair (EPP), in birds, 336-345
path analyses, 44, 45, 54, 361-367
path coefficient, in path analysis, 44-45
pathogen transmission, 375-379
pathology hypothesis, 9-10, 11, 421-424
p-chlorophenylalanine (PCPA), 199
Pearson’s product-moment correlations, 84, 317, 318

avian data, 346, 368-369

mammalian data, 358, 359, 370-371
peer pressure, 314, 315
peer rejection

gender non-conformity, 143-144

sissy boys, 146, 147
peramorphosis, 153
perception, in sex-typed toy preference, 115-116
Perissodactyla, 43, 307
personal wellbeing, 92-93
personality dimensions, birth order, 277
personality structure, 277
personality traits, brain plasticity, 279-280
phalloid organ, in birds, 226-227
phenotypic differentiation, of siblings, 277, 278
phenotypic distribution, inheritance of homosexual

behaviour, 60

phenotypic plasticity, 99
phenotypic variability, brain plasticity in, 203-204
pheromones, 216-217

buller steer syndrome, 179

genderblind gene, 67-68

hypothalamic areas and, 217

insects

aggregation signal, 89-90
sexual behaviour, 67

olfactory reception, 215-218
philopatry

evolution of homosexuality, 411, 419

exclusive homosexuality and, 416

reproductive skew theory, 331

synthetic reproductive skew theory, 333, 334

Phoca vitulina concolor (harbor seals), 309
Phoebastria ostralegus (Laysan albatross), 347, 348
phonetics of language, 254
phylogenetic relationships, primates, 384-388
phylogenetic trait conservatism, 40
phylogenetic tree

avian taxa, 42

mammalian taxa, 43
phylogenetic-based studies

comparative analyses, 41-43
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independent contrasts calculation, 41
mating system, 317, 317-318
Synthetic Reproductive Skew Model of Homosexuality,
345, 367-369
phylogenetic-based studies, 26
phylogeny, Hyaenidae, 189
physical traits, sexual selection, 256
phytoestrogens, 198
phytosterols, 198-199
pied flycatcher, 150-151
‘piggy-back’ style mounting, 395
Pinnipedia, 43
pituitary gland, anterior, 131
plasticity
behavioural, 243-246
bidirectional, 99
development processes, 98-99
gene—culture evolution, 27-28, 99-100
in gender role ontogeny, 148-149, 404, 405, 407
in learning, 236-237
in women, 9
neuronal pathways, 202-203
Onuf’s nucleus, 218
phenotypic, 99
play, in same-sex groups, 315
pleasure
primate sexual behaviour, 392-395
same-sex mounting, 175-176
social constructionism, 10
Plecotus auritus (brown long-eared bat), 309
pleiotropic effects, 55
plumage
colour and nesting success, 151
maturation delayed, 152
sexual dichromatism, 336, 345
sexual dimorphism, 109
Podiceps cristatus (great crested grebe), 388, 391
Poephila guttata (zebra finch), 101-103
political homosexuals, studies in homosexuality,
149, 409
polygamy
dominance mounting, 358
evolution of, 317
harems in mammals, 284
reproduction hypotheses, 300
Synthetic Reproductive Skew Model of Homosexuality,
358
polygyny
female homosociality, 410
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in mammals, 301, 308

sexual segregation, 300, 317
population dynamics, interdemic selection, 60
Porphyrio porphyrio (pukeko, purple swamphen)

dispersal constraints, 331

dominance hierarchies, 331, 367

genetic relatedness in same-sex groups, 331
positive affective bonds, 247
post-conception mating, 166-167
posterodorsal preoptic nucleus (PDPN), 70
postnatal development, 117, 134, 147
postnatal environment, 89, 407, 416, 417
postnatal stress, 126, 140, 280-281
power, in social constructionism, 10
predation hypothesis

Bovidae, 304

Caprinae, 302, 304

Cervidae, 306, 307

Delphinapterus leucas, 310-311

Giraffidae, 307
predations, Biosocial Model of Homosexuality, 415-416
prednisone, prenatal exposure, 133
preference, in same-sex mounting, 176-177
prejudice, against bisexuals, 6
prenatal environment

evolution of homosexuality, 406, 417

exclusive homosexuality, 418

in twin studies, 89

stress, 416
prenatal steroid hormones, 116, 132-134
prenatal stress

fluctuating asymmetry (FA), 131

future research, 421
Prenatal Stress Syndrome

feminised males, 120

neuroendocrine effects, 123
preoptic area (POA), 122
prepulse inhibition (PPI), 220
Pre-school Activities Inventory (PSAI), 126
presentation postures, 392, 393
primates 385

brain evolution, 262

brain organisation, 104-105

brain tissue, gene expression, 64

digit measurements, 108-109

diversity, 381-384

female-female mounting, 156, 157, 180, 393, 401

homosexual behaviour, 32, 381, 388-392, 402

hormone levels, 166

juvenile sex play, 137-138
male-male mounting, 386
masturbation, 233-234
MPOA/AH and sexual dimorphism, 211
neoteny in evolution, 156-157
phylogenetic relationships, 43, 383, 388
prosimian, 383
sexual segregation, 312-316
sociality, 298
STD transmission, 376
prison inmates
dominance 316
Procolobus badius temminckii (Temminck’s red colobus),
234
product-moment correlations
avian data, 346, 369
mammalian data 359, 371
progesterone 134, 164, 347
prolactin (PRL)
hand digits, 106
orgasm and, 229, 230
sexual orientation and, 193
stress response, 131
promiscuity, STDs and, 375-379
Propithecus verreauxi (sifaka), 385
Prosimii (prosimians), 384-388
proximate causation, 413-414
proximate mechanistic hypotheses, 16
pseudohermaphrodites, 162
pseudopenis, 185-191
pseudopregnancy, 171
psychoanalytical theories, 11, 422
psychological androgeny, 249-250
psychosocial effects, DES in, 132-134
psychosocial neutrality-at-birth (PNAB)
theory, 97
psychosocial sexuality-at-birth (PSAB) theory, 97
puberty, ages at, 128-130

28 region, X-chromosome, 72-76
Qualified Investment Model, 255-256
qualitative traits, calculation, 41
queuing to breed, 328-330

rabbits, 199
Rangifer tarandus (reindeer), 306, 328-330
rank, and socio-sexual mounting, 391
Rattus norvegicus (rat)

6-MBOA effects, 199
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AVPV size, 198
brain centres in sexual activity, 200
candidate genes, 68-71
fluoxetine, 225, 226
industrial pollutants, 198
juvenile sex play, 137
MPOA and sexual dimorphism, 208-210
prenatal hormones, 103
phytoestrogens, 198
preoptic area, 122
social stress, 315
spinal nucleus of bulbocavernosus, 219
synaptogenesis, brain plasticity, 203
testicular feminisation mutation (tfin), 68-69
tryptophane deficiency, 199
Rattus spp., masturbation, 232
realized heritability (h%) 82
receptors, steroid hormones, 203
reciprocal altruism, 55
recurrent mutation, genetic mechanism, 64-65
redirected mounting, 232
reinforcement, in learning, 236-237
rejection, of foetus, 265
relationship stability, 6, 248
reproduction
paradox of sex, 1
withdrawal from, 410
reproduction hypotheses, 300, 307, 319
reproductive biology, in synthetic reproductive skew
theory, 335
reproductive costs, 186, 191
reproductive rates, exclusive homosexuality and, 416
Reproductive Skew Model of Homosexuality,
core variables, 332, 333, 334, 360
exclusive homosexuality, 418
historical overview, 325-330
tests of, 331
reproductive strategy
Cervidae, 305, 306
Elephantidae, 309
Lagopus lagopus alexandrae, 311
reproductive success, dominance hierarchies, 331
research studies, ethical and political implications,
424-425
researchers
past and current list, 29
potential bias, 39, 83
resilience, childhood stress effects, 127
response to selection (R), 82
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Restraint model, 326
restraint stress, 119, 122
Rhesus factor, blood types, 79
Rissa tridactyla (black-legged kittiwake), 337
ritualised behaviour, 388
ritualised homosexuality, 9, 238, 239, 360
Rodentia, 43
rodents see also Mus musculus (mouse); Rattus norvegicus
(rat)
hormones and mounting behaviour, 170, 171
juvenile sex play, 136-137
prenatal stress effects, 124
VMN and sexual dimorphim, 212

Saimiri boliviensis boliviensis (Bolivian squirrel monkey),
312, 388

Saimiri sciureus (squirrel monkey), 312
Sambia people of Papua New Guinea, 237-239, 397
same-sex embracing, New World monkeys, 388
same-sex female mounting, by hyenas, 189, 190
same-sex female partnerships, birds, 171
same-sex groups, genetic relatedness in, 331
same-sex guardianship, in child-rearing, 348
same-sex mounting

birds, 153, 319

Caprinae, 302

evolutionary models, 40

full correlation matrix, 363-367

in captivity, 46

invertebrate, 89-91

lock-in model, 178

mammals, 298, 321, 348

phylogenetic-based studies, 312, 320

potential influences, 323

potential observer bias, 39

primates, 385, 386, 389, 392

sociality, 321, 318

Synthetic Reproductive Skew Model of Homosexuality,

336, 367

same-sex nesting behaviour, 345
same-sex partner choice, 256
same-sex sexual behaviour, segregated living, 284, 316
same-sex sexual behaviour 3, 26
same-sex sexual experience, 226
same-sex sexual play, in normal development, 144-145
Samoa, 423
sample bias, in twin studies, 86
sample size, potential bias, 84
SBO (sororal birth order), 271
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scent marking behaviour, 383, 387, 388
schools, sexual segregation in, 313-314, 315
SDN-POA (sexually dimorphic nucleus of the preoptic area
of the hypothalamus), 120
selection differential (S), realised heritability (h*) 82
selection studies, 91
Selective mechanisms, Biosocial Model of Homosexuality,
410-411
self-identification, cultural practices, 7
selfish herd effect, 307
self-medication, by apes, 376
Semnopithecus entellus (Hanuman langurs), 390
sensorimotor cortex, 260
sensory mechanisms see also olfactory receptors; visual
mechanisms,
evolution of homosexuality, 404, 405
in sexual selection, 107, 259
sequential bisexuality, 2
Sericornis frontalis (white-browed scrubwren), 331
serotonin levels, 131, 222, 223-224
serotonin reuptake inhibitor, 224, 225, 226, 230
sex chromosome aneuploides, 81-82
sex hormone inhibition, 198-199
lock-in model, 172-178
organisational roles, 421
POM volume, 137
sex offenders, chemical castration, 197
sex play, juvenile, 134-138
sex ratio (M/F), same-sex mounting, 359, 363
sex, paradox in, 1
sex-biased mutation rates, 77-78
sex-chromosomal involvement, 56-57
sex-hormone binding globulin (SHBG), 104
sex-specific androgen production, 68-69
sex-specific familial effects, 83—-84
sex-specific splicing, of fru, 66
sex-typed toy preference, 114-116, 126
sex-typing, in infant play, 312
sexual abuse, 127
sexual activity
age and sexuality, 129, 130
anabolic androgenic steroid use, 192
hormone levels and orientation, 194
sexual aggregation, 283, 315
sexual arousal see also, orgasm brain centres in 7-8,
200-201
sexual attachment, 247
sexual attraction
adrenal steroids, 130

adrenarche and, 128
between twins, 88
hand digit measurements, 111
to youthful-looking individuals, 250
sexual behaviours
and androgen production, 68-69
and CNS centres, 203
Bax mutations, 70
differentiation, 101-103
effects of EDCs, 198-199, 132
hedonic aspects of, 393-395
MPOA in, 209
observations of, 39
path analysis, 361-363
prenatal stress effects, 118-124
SDN-POA in, 210
social bonding and oxytocin, 171-172
with or without attraction, 2
sexual development, hormonal effects, 106-111
sexual deviance, FBO and, 268
sexual dimorphism
body size, 299
brain and spinal cord nuclei, 207
brain centres, 206, 211-212
Delphinapterus leucas, 310-311
hypothalmus, structures, 217
Loxodonta africana, 309
mammals and birds compared, 369
Mirounga angustirostris, 309
ventromedial nucleus, 211-212
sexual fantasy scores, 125
sexual identity, 143, 153, 164-165
sexual imprinting, 147
sexual maturation, 128-130
sexual orientation
and cognitive abilities, 261-265
Bax mutations, 70
changes over time, 417-418
distribution patterns, 5
gender non-conforming children, 143
Human Rights and, 425
juvenile sex play, 134-138
Kinsey Scale, 395-396
mental state in, 35, 36
neurophysiological plasticity, 27
of researchers, 39
one locus two allele model, 61-62
population distribution, 5-6
sexual identity and, 153
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twin studies data, 85-89
sexual patterns, ritualised behaviour, 389-391
sexual plasticity, 228-246
sexual play behaviour, prenatal androgens, 151
sexual preference phenotypes, 180
sexual segregation

birds, 285, 311-319, 323

evolution of homosexuality, 408-409, 419-420

humans, 146, 316, 367, 397

hypotheses, 298-301

mammals, 180-181, 298, 302-311

primates, 312-316

same-sex mounting, 316-317

sexual behavioural pattern, 32

sociality, 285-285, 289-298

spatio-temporal distribution, 298

studies, 301-316
sexual selection

evolution of homosexuality, 411

in fetishism, 147-148

influences, 255-259
sexual skin swellings, 383
sexual variables

bird data, 365

mammal data, 366
sexuality

bimodal distribution, 5, 6

brain development and Sry gene, 75-76

steroid hormones and, 57
sexually antagonistic selection, 62-64

autosomal inheritance, 61-62

bisexuality, 91

evolution of homosexuality, 411

in insects, 90

in sheep, 184-185

maternal line fecundity, 62

parental care and mating success, 58-59

parental care by females, 59

sibling gender, 62
sexually dimorphic nucleus (SDN), 211, 217, 208-211
sexually dimorphic nucleus of the hyena (hSDN), 188
sexually dimorphic nucleus of the preoptic area of the

hypothalamus (SDN-POA), 120

sexually mutualistic selection, 58-59
sexually transmitted diseases (STDs), 375-379
siblings

concordance for sexuality, 83-84

rates of, 82-85
twin studies, 87-89
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family dynamics, 276-281
gender non-conformity in childhood,
143-144
homosexual
family multipoint linkage analysis, 78-79
Xq28 region genetic markers, 72-75
interactions, intersibling aggression, 186, 187
interactions, 406-407
mortality, birth order changes, 279-280
play and learning in sexuality, 275-276
sexually antagonistic selection, 62
simultaneous bisexuality, 2
single nucleotide polymorphisms (SNP), 76-77
sissy boys, 140-145
sisters
birth order, 270-271
concordance for sexuality, 83-84
Slater’s Index, 266-267
social behaviours, 36-37
and reproductive skew theory, 325-326
bonding, 171-172, 357, 371-372
complex, 259-263
cooperation, 59-60
neoteny in evolution, 155-156
Social Cognitive Theory, 148-149
social competition, 123
social conditions
constraints, 408-409
hormone levels and, 166
primate same-sex mounting, 389-392, 398
ritualised behaviour, 381-391
social constructionist theories, 10-11, 26
social groups
adult sex ratio, 358-359
attachment in, 246-247
birds, 336-345, 346
Hominoidea, 383-384
in philopatry, 333-334
size of, 358, 371
social influences
birth order and, 116-117
complex brain evolution, 262-263
distribution of sexuality data, 6-7
family studies, 82
homosexual siblings, 74
Social Intelligence hypothesis, 261
social isolation
fetishism, 148
masturbation, 232-233
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social learning, 148-149
and sexual orientation, 275-276
community mores, 250
early, 134, 389
sibling interactions, 406-407
social network, maternal, 126
social play, 134-135, 156-157
social rearing conditions, 120-121
Social Sexual Segregation, 283-284
social species, 416
social stress
adaptive mechanisms, 130
adrenarche and, 128-129
childhood gender non-conformity, 143-144
GG-rubbing and, 169
laboratory animals, 315
prenatal, 122-123
sibling interactions, 406-407
social traits, 372
social views, on homosexuality, 235-236
sociality
birds, 285-289, 319
evolution of homosexuality, 415
mammals, 289-298
sociality hypothesis
phylogenetic-based studies, 317, 318, 319-320
sexual segregation hypothesis, 299
Socially Driven Model, 316-318, 319-320
sociobiology theories, 10
sociocultural variables, 84-85
socio-sexual behaviour, 335, 401-402
adaptation, 415
dominance hierarchies, 389-391
plasticity in, 407-408
ritualised, 388
socio-sexual communication, 392
socio-sexual functions
behaviour in prison, 315-316
changes over time, 417-418
lock-in model, 173-177
socio-sexual mimicry, 389
socio-sexual variables, 361-363, 365, 366
somatostatin expressing neurons, 213
sororal birth order (SBO), 270-271
spatial abilities, and gender, 252-254
spatial sexual segregation
bat roosting behaviour, 309
confinement, 46-54
ecologically driven model, 317

spatial social segregation, 283

spatio-temporal distribution, 298

Sperm Age hypothesis, 90, 234-235

sphinx gene, 68

spinal cord nuclei, 207, 218

spinal nucleus of bulbocavernosus (SNB),
218-219

splenium, of the CC, 214

spontaneous OAEs (SOAEs), 113

Sry gene, 75-76

stability of attachment, 248

stabilising selection, 98

startle response, 220

sterile castes paradox, 1

stochasticity hypothesis, 298-299

Streptococcus dysgalactiae infection, 376

stress

attachment and, 247

family dynamics, 280-281, 406

future research, 421

intersibling, 278

laboratory animals, 315

pre-/postnatal environment, 406, 416

stress effects, 118-124, 124-128

adrenarche and, 128-129

bullying of sissy boys, 146, 146-147

exclusive homosexuality, 418-419

neuroendocrine events, 130

stress-mediated mechanisms, 420

Struthioniformes, 42

studies of homosexual behaviour

definitions in, 35-37

ethical and political implications, 424-425

methodology, 28-32

study sampling, difficulties, 57-58

Sturnus vulgaris (European starling), 71

submissiveness, 239-240, 293, 395

subordinate role, 327, 328-330, 331

suprachiasmatic nucleus (SCN), 78-79, 212, 209

Suricata suricatta (meerkat), 331

Sus scrofa (pig), 136, 376

Symons Model, 256-258

synaptic plasticity, 67-68

synaptogenesis, 203-204

Syncerus caffer (African buffalo) 304-305

Synthetic Reproductive Skew Model of Homosexuality, 44,

332-336, 411-413
children, numbers of, 374
comparative tests, 336-375, 412
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life-history data, 337-344, 346, 349-356, 358,
370-371

parent-offspring interaction, 406

path analysis of core variables, 45

predications and results, 435-436

social and life-history traits, 372

variables, 334

Synthetic Reproductive Skew Model of Homosexuality
(simplified), 362-362, 363, 364

bird data, 364

mammal data 365, 366

syphilis infection, 378

Taeniopygia guttata (zebra finch), 109
Taeniopygia guttata castanotis (zebra finch), 109
Tamiasciurius douglasii (Douglas’s squirrel), 283
temporal lobe, 220, 221, 222

temporal sexual segregation, 308
terminology, 3

territorial issues, plumage maturation, 152
testable hypotheses, candidate genes, 57-58
testicular feminisation mutation (tfm), 68-69
testosterone

female to male transsexuality, 194

fetal, 112, 113

functional metabolism, 122

high levels of in CAH, 164

oophorectomy and, 197

pregnant hyenas, 187

prenatal, 106, 106-107

sexual arousal, 201

sexual orientation, 193, 194

stress and, 119

testosterone biosynthesis

altered (ATB), 160-162

embryonic, 101

evolution of homosexuality, 406

prenatal environment, 406

testosterone levels

buller steer syndrome, 178

in bonobos, 169

sexuality in rams, 182

testosterone propionate (TP), 210
Thalassarche melanophrys (black-browed albatross),
thyroid medication, prenatal exposure, 133
tomboy girls, 145

tooth crown size, 113

touching, sexual or social behaviour, 37
Tourette syndrome (TS), 77

Index
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toy preference, sex-type, 116
Tragelaphus strepsiceros (kudu), 304
trait

persistence, 65

selection studies, 91

Transactional model, 326, 328
transsexuals

age for sexual activity, 129

aromatase deficiency, 163

BNST volume, 213

CYP17 SNP allelle, 76

INAH 3 volume, 211

orchiectomy, 196

prenatal DES exposure, 133

response to pheromones, 216

sibling birth order, 270

testosterone levels, 194

Tribolium castaneum (red flour beetle), 89-91
trisomy X, 81

Trobriander people, 313

trp 2,71

tryptophan deficiency, 199

Turdoides squamiceps (Arabian babbler), 331
Turner syndrome, 420

Tursiops spp. (bottle nose dolphin), 135
twin studies, 85-89

and non-twin siblings, 87

digit measurements, 109

female masculinisation, 118

gender atypical behaviour, 141

grey matter quantity, 279

tooth crown size, 113

tyrosine hydroxylase (TH) activity, 123

Ulrichs, Karl Heinrich, 4

ungulates see also individual species

body size dimorphism, 301

juvenile sexual play, 136

phylogeny, 43

sexual segregation, 307

unidirectional plasticity, 99

United States of America (USA), juvenile sex play,
139, 140

Ursus americanus (American black bear), 135

Ursus arctos (grizzly bear), 308

Ursus arctos yesoensis (Hokkaido brown bear), 232

vasoactive intestinal peptide recepter type 2 (VIPR2) 79
vasopressin immunoreactive fibres, 75-76
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ventromedial nucleus (VMN), 212
ventro-ventral mounting, 157, 393
verbal abilities, and gender, 255
verbal aggression, 249

VIPR2 (vasoactive intestinal peptide receptor type 2) 79
visual cortex, 115

visual mechanisms, 259

VMN (ventromedial nucleus), 212
voice pitch and formant, 254
vomeronasal organ

sexual dimorphism, 218

sexuality in rams, 182, 184

trp 2 cation channel, 71

‘W chromosome, 78

waist-to-hip ratio, 114

wartime, prenatal stress and, 124-125
Wernicke’s cortex, 279

white matter distribution, 220

Wilsonia citrina (hooded warbler), 347
women

brain activation during orgasm, 230, 231
distribution of sexuality over time, 6
homosexuality rates in USA, 82-83

hormone levels and sexual orientation, 194
masculinised, 194

plasticity in sexual orientation, 9
unavailability of, 7

workplace networks, 314-315

X chromosome

homosexuality locus, 59-60
homosexuality trait involvement, 56-57
inactivation, DNA methylation, 79-80
q28 region, 73, 72-74, 76

xenobiotics, environmental, 131-132
X-linked allele, maternal fecundity, 91
X-linked genes, 61-62, 72-74

XYY trisomy, 81, 273, 420

Y chromosome, 56-57, 74-76
Y'? chromosome, 75-76
younger parents, 271-272
youthful-looking individuals, 250

Z chromosome, 78
Zalophus californianus wollebaeki (Galapagos sea lion )
309-310
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