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TODAY
• Self-domestication hypothesis

• Cooperative breeding hypothesis



NATURE OF HUMAN-PRIMATE DIFFERENCES

What were the selection pressures underlying human-unique traits?

• Sociality: social vs ultra-social

• Communication: imperative vs informative

• Cognition: empirical vs hypothetical

• Social learning: traditions vs. cumulative culture



3 THEORIES OF HUMAN UNIQUENESS

• Cultural niche hypothesis

• Cooperative breeding hypothesis

• Self-domestication hypothesis



SELF-DOMESTICATION HYPOTHESIS

• Selection against aggression during the course of human evolution has 
facilitated the high  levels of prosociality, tolerance, and cooperation that 
characterize human society



SELF-DOMESTICATION HYPOTHESIS

• Fox domestication experiment

• Domestication syndrome

• Self-domestication in humans?

• Self-domestication in primates?



DOMESTICATION

• Artificial selection for tameness/selection against (reactive) 
aggression



DOMESTICATION

• Artificial selection for tameness/selection against (reactive) aggression

• Self-domestication: natural selection favoring tameness/reduction in 
aggression



FOX DOMESTICATION

Trut L (1999) Early canid domestication: the farm-fox experiment. Am Sci 3-4, 160-169

Belyaev’s fox-breeding experiments:
selection for “low reactivity to humans”

Low inbreeding coefficient (.02-.07) 

Low fear
Chosen for breeding

Strong reaction
Excluded

• Given food while stroked / handled monthly, 1-6 months old
• Scored at 7-8 months.
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FOX DOMESTICATION

Trut L (1999) Early canid domestication: the farm-fox experiment. Am Sci 3-4, 160-169. 

Many unselected consequences

Floppy ears

Short legs, short tail

Curly tail

54



FOX DOMESTICATION



DOMESTICATION SYNDROME

Sanchez-Villagra et al. (2016)

• Domestication syndrome: suite of traits not selected for, but 
somehow linked to reduction in aggression 



DOMESTICATION SYNDROME

Sanchez-Villagra et al. (2016)



DOMESTICATION SYNDROME

Sanchez-Villagra et al. (2016)

• Do humans exhibit traits 
of the domestication 
syndrome?



DOMESTICATION SYNDROME

• Do humans exhibit traits of the domestication syndrome?

Wrangham et al (2006) Primates 47: 14-26

Human males ‘scuffle’ at ~1/1000th chimpanzee rate
Reactive aggression very reduced in humans
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Human behavior



DOMESTICATION SYNDROME

• Do humans exhibit traits of the domestication syndrome?

• Lighter body

• Shorter face, smaller teeth

• Juvenilization of skull and skeleton

• 10-15%  brain reduction in las 30,000 years
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• Lighter body

• Shorter face, smaller teeth

• Juvenilization of skull and skeleton

• 10-15%  brain reduction in las 30,000 years



DOMESTICATION SYNDROME

• Do humans exhibit traits of the domestication syndrome?

• Increased vocal flexibility due to effects of domestication?



DOMESTICATION SYNDROME

• Do humans exhibit traits of the domestication syndrome?

• Homosexual preference (to the exclusion of heterosexual preference) a result of domestication?



DOMESTICATION SYNDROME

• Do humans exhibit traits of the domestication syndrome?

Vitiligo=depigmentation from domestication?



2 ROUTES TO HUMAN 
SELF-DOMESTICATION

• Cultural niche: social institutions and norms favor less aggressive 
individuals, who follow rules, etc (Prof. Henrich)

• Selective coalitionary proactive aggression, aka capital punishment 
(Prof. Wrangham)



SELF-DOMESTICATION IN PRIMATES?

• Bonobos

• Marmosets



BONOBOS



BONOBOS



BONOBOS



BONOBOS

• Plausible domesticated traits in bonobos



BONOBOS

• Plausible domesticated traits in bonobos

Features in bonobo society that led to non-aggression being favored?



MARMOSETS

• White patch on forehead is thought to be part of domestication 
syndrome

• Size and rate of growth of white patch varies between 
individuals

• Are size and growth rate linked to degree of domestication?



MARMOSETS
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MARMOSETS



SELF-DOMESTICATION HYPOTHESIS



SELF-DOMESTICATION HYPOTHESIS

• Prosociality and cooperation

• Language

• Brain size

• High-fidelity social learning

• Theory of mind

• Life history
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COOPERATIVE BREEDING HYPOTHESIS



COOPERATIVE BREEDING

• Social system in which non-parents (alloparents) 
provide care for infants

• Often involves reproductive suppression (i.e., the 
alloparents or ‘helpers’ do not have their own 
offspring)

• Examples: meerkats, red wolves, naked mole rats, 
callitrichids 



CALLITRICHIDAE

• Offspring often stay as adults (delayed dispersal)

• Twins (80% pregnancies):

total 20% mother’s weight

need carriage, food, protection

• Non-breeders help with:

vigilance against predators

territorial defense

allo-parenting

• Alloparenting performed by:

juveniles

non-breeding adults

polyandrous males

Lottker et al. (2004, 2007) Am J Primatol



ARE HUMANS COOPERATIVE BREEDERS?



• In cooperative breeding species, an infant’s provisioning needs surpass 
that of a single mother

• If alloparental support likely to be insufficient, mothers will abandon 
newborn

• Cotton-top tamarins: 12% of infants abandoned when older offspring 
present; 57% of infants abandoned when other offspring were too 
young to help

• Compared to most primates, humans are very sensitive to levels of 
allomaternal support and infant defects; occasionally abandon/kill own 
infants

• Humans, Tamarins, Marmosets are only primates that regularly (though 
rarely) abandon infants

ARE HUMANS COOPERATIVE BREEDERS?



ARE HUMANS COOPERATIVE BREEDERS?

• Non-breeding group of alloparents?

• Grandmothers!

• Living beyond ability to reproduce is uncommon

• Post-menopausal longevity may be an adaptation 
supporting the unusual combination of short-
interbirth intervals and long juvenile period

Grandma Schamberg with 2 grandkids



COOPERATIVE BREEDING HYPOTHESIS

• Why would cooperative breeding lead to the evolution of humans’ unique traits?



• Why would cooperative breeding lead to the evolution of humans’ unique traits?

COOPERATIVE BREEDING HYPOTHESIS



COOPERATIVE BREEDING AND 
THEORY OF MIND 

• Evidence that parental care is linked to ToM 
abilities?

• Across taxa, females more socially 
responsive than males

• Boys and girls readily console, but boys 
require stronger signal of distress

• Mothers respond to weaker signals of 
infant stress than fathers

• Women outperform men in mentalizing 
tasks (may reflect ability or motivation)



COOPERATIVE BREEDING AND 
THEORY OF MIND 

• Prediction: Widespread alloparental care should favor increased social sensitivity, 
mindreading in alloparents. Cooperative breeding species should outperform 
independently breeding species on ToM tasks



COOPERATIVE BREEDING AND 
THEORY OF MIND 

• Prediction: Widespread alloparental care should favor increased social sensitivity, 
mindreading in alloparents. Cooperative breeding species should outperform 
independently breeding species on ToM tasks

• Result: Marmosets demonstrated theory of mind-like ability in task that Hare et al. 
(2000) developed for chimpanzees. Big-brained capuchins failed the test.



COOPERATIVE BREEDING AND 
THEORY OF MIND 

• Prediction: Widespread alloparental care should favor increased social sensitivity, 
mindreading in alloparents. Cooperative breeding species should outperform 
independently breeding species on ToM tasks

• Result: Mothers modify vocal behavior based on attentional state and age of infant

• Mothers  vocalized when 11-15 week old infants were not paying attention to 
foraging task, but did not vocalize when they were paying attention. 

• Mothers did not vocalize in presence of 19-23 week-old infants (nor when alone).



COOPERATIVE BREEDING AND 
THEORY OF MIND 

• Prediction: Widespread alloparental care should favor increased social sensitivity, 
mindreading in care recipients. Cooperative breeding species should outperform 
independently breeding species on ToM tasks



COOPERATIVE BREEDING AND 
THEORY OF MIND 

• Prediction: Widespread alloparental care should favor increased social sensitivity, 
mind reading in care recipients. Cooperative breeding species should outperform 
independently breeding species on ToM tasks

• Result: In humans, performance on false belief test associated with number of older 
siblings



COOPERATIVE BREEDING AND
 COMMUNICATION

• Vocal communication more common when 
individuals spatially/visually separated

• Great apes mother-infant pairs rarely need to 
vocalize with one another because offspring is 
usually on mother

• In cooperative breeders, infant often held by 
alloparents; often cannot see mother. 

• Infants may benefit from from signals to 
alloparents to elicit care/provisioning

• Infants often different color from adults in 
species with alloparental care (e.g., most 
colobines)

Javan Langurs
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COOPERATIVE BREEDING AND
 COMMUNICATION

• Vocal communication more common when 
individuals spatially/visually separated

• Great apes mother-infant pairs rarely need to 
vocalize with one another because offspring is 
usually on mother

• In cooperative breeders, infant often held by 
alloparents; often cannot see mother. 

• Infants may benefit from from signals to 
alloparents to elicit care/provisioning

• Infants often different color from adults in 
species with alloparental care (e.g., most 
colobines)

Black and white colobus



• Prediction: Cooperative breeding species should exhibit more complex 
mother-infant vocal communication than independently breeding species

COOPERATIVE BREEDING AND
 VOCAL COMMUNICATION



• Prediction: Cooperative breeding species should exhibit more complex 
mother-infant vocal communication than independently breeding species

• Result: Among all primate infants, only humans and marmosets babble. 
Marmoset babbling may be seems to be associated with caregiving.

COOPERATIVE BREEDING AND
 VOCAL COMMUNICATION



COOPERATIVE BREEDING AND
 TEACHING



COOPERATIVE BREEDING HYPOTHESIS IN 
HUMANS



COOPERATIVE BREEDING HYPOTHESIS AND 
EVOLUTION OF HUMAN-UNIQUE TRAITS

Burkart et al. 2009



CONVERGENT EVOLUTION IN 
HUMANS AND CALLITRICHIDS

• High levels of prosociality

• Above average ToM?

• Infant babbling

• Infant abandonment

• Short inter-birth interval

Ingredients in humans’ special sauce?

• Prosociality and cooperation

• Language

• Brain size

• Social learning (over-imitation and high-fidelity copying)

• Theory of mind 

• Long lifespan (esp. post-reproductive lifespan)



CONVERGENT EVOLUTION IN 
HUMANS AND CALLITRICHIDS

• High levels of prosociality

• Above average ToM?

• Infant babbling

• Infant abandonment

• Short inter-birth interval

Ingredients in humans’ special sauce?

• Prosociality and cooperation

• Language

• Brain size

• Social learning (over-imitation and high-fidelity copying)

• Theory of mind 

• Life history 



CONVERGENT EVOLUTION IN 
HUMANS AND CALLITRICHIDS

• High levels of prosociality

• Above average ToM?

• Infant babbling

• Infant abandonment

• Short inter-birth interval

Ingredients in humans’ special sauce?

• Prosociality and cooperation

• Language

• Brain size

• Social learning (over-imitation and high-fidelity copying)

• Theory of mind 

• Life history 



CONVERGENT EVOLUTION IN 
HUMANS AND CALLITRICHIDS

• High levels of prosociality

• Above average ToM?

• Infant babbling

• Infant abandonment

• Short inter-birth interval

Ingredients in humans’ special sauce?

• Prosociality and cooperation

• Language

• Brain size

• Social learning (over-imitation and high-fidelity copying)

• Theory of mind 

• Life history 



QUESTIONS…ABOUT ANYTHING?


