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Part 1



 Applying this mechanistic definition to a given 

animal model

 By testing the 4 + 1 criteria in that system
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Mery et al. 2009 Current Biology;     Dagaeff et al.  2016 Anim Behav



After seeing a demonstration for one colour, observer females showed a 
bias for males of the colour that was selected during the demonstration

Replicated many time

Mery et al. 2009 Curr Biol;    Dagaeff et al.  2016 Anim Behav; 
Danchin et al.  2018 Science
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Transmission also works across-age-
classes => information can persist

Danchin et al. 2018. 
Science









 => Flies do build long-term memory (24h 
and above) 

 implying de novo protein synthesis

 =>memorized for a long time

Danchin et al.  2018. Science









 Drosophila females do not only learn  to prefer 
a given male over another male but learn to







 Drosophila social learning meets the 4 criteria 

that had been claimed important

 Is it enough to create and maintain cultural 
traditions? 

- The main marker of culture, 
- and main approach to study animal 
culture

Danchin et al. 2018. Science



 Model of a transmission chain 

in which learners of step t become 

demonstrators of step t+1

 => 4 criteria: NO traditions emerge
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Danchin et al. 2018. Science
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 Social learning is not perfect (at best 80% learn)

 which should strongly hamper the emergence of a 
collective preference

 Except if females are conformist: 
Behave as the majority
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 Adding conformity => Long periods of preferring one 
color (traditions). Up to 20,000 transmission steps

 Is it the case that Drosophilas’ social-

learning is conformist?
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83% 67% —— 60% 83% 100%60% 67%Majority: 100%

equally well, independently 

from the level of majority 

Danchin et al. 2018. Science









 Transmission chain in which learners of step t 
become the demonstrators of step t+1

 Starts with 100% for one color. Then Free choice

 Stops when gets to 50% or less

 36 such trials
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 Chains lasted much longer than expected by chance

 Model validated
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 With 150 observer flieseaus at 78-22% (as in TM) 
=> same pattern with less than 40 flies

 100,000 days: > 274 years i.e. >9,000 generations
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 Drosophila melanogaster females have all the 

cognitive capacities to transfer their mating 

preferences culturally, potentially creating long 

lasting local traditions of preferring a given male 

phenotype   => speciation

 Considerably expands the taxonomic range 

of cultural processes: incorporates 

invertebrates

Danchin et al.  2018. Science





 The part of phenotypic variation inherited through: 

 1) a form of social learning

 2) occurs across age-classes, 

 3) memorized for sufficient time to be copied, 

 4) trait-based copying (not individual-based), 

 5) incorporates repair/reinforcement mechanisms 

(conformity, punishment, digitalisation) correcting for 

learning imperfections

 6) five conditions collectively leading to long-lasting 

local traditions, the most striking marker of culture.

Mechanistic definition 

= 

An ‘experimental toolbox’ 

transposable

to many organisms

&

Connected to previous definitions



 Current insect examples => Insects CAN transmit 

behavior culturally, but Not that they actually DO 

SO in nature.

 Such evidence is still lacking in insects

 In vertebrates, although we know that persistent 

traditions exist in nature, usually we only have 

suspicion that these are produced by social learning 

 While in insect we have better knowledge on 

transmission mechanisms

 These taxa are thus complementary



 Run experiments on animal culture

 The only way to study mechanisms/causality

 Apply these to many species

 Seek evidence for insect culture in nature 

 Integrate culture into biology



 Coolen et al. 2005. Social learning in 

noncolonial insects? Current Biology.

 Danchin & Wagner. 2010. Inclusive 

heritability: combining genetic and 

nongenetic information to study animal 

behavior and culture. Oikos.

 Baude et al. 2008. Inadvertent social 

information in foraging bumblebees: 

effects of flower distribution and 

implications for pollination. Animal 

Behaviour.

 Danchin et al. 2008. Behavioural Ecology. 

London: Oxford University Press.

 Loukola et al. 2017. Bumblebees show 

cognitive flexibility by improving on an 

observed complex behavior. Science.

 Von Frisch & Chadwick. 1967. The dance 

language and orientation of bees. 

Cambridge, MA.

 Danchin et al. 2018. Cultural flies: conformist 

social learning in fruit flies predicts long-lasting 

mate-choice traditions. Science.

 Mery et al. 2009. Public versus personal 

information for mate copying in an 

invertebrate. Current Biology.

 Dagaeff et al. 2016. Drosophila mate copying 

correlates with atmospheric pressure in a 

speed learning situation. Animal Behaviour.

 Avital & Jablonka 2000. Animal Traditions. 

Behavioural Inheritance in Evolution. 

Cambridge: Cambridge University Press.

 Danchin & Wagner 2010. Inclusive heritability: 

combining genetic and nongenetic information 

to study animal behavior and culture. Oikos.

 Brooks 1998. The importance of mate copying 

and cultural inheritance of mating preferences. 

Trends in Ecology and Evolution.

 Danchin et al. 2011. Beyond DNA: integrating 

inclusive inheritance into an extended theory 

of evolution. Nature Reviews Genetics.

 Plus references therein





 Live demonstration of a F choosing between 
M and M => no control on demonstration

 => Transfer copulating pairs of the desired 
color    +   Male of the other color
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Chapters 4 and 20


