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1. Evidence for social learning in birds

“Learning that is influenced by observation or interactions with another 
individual or its products” Heyes 1994 Biol. Rev 69: 207-231

© Marc Freeman
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1. Evidence for social learning in birds: ecological contexts

- Vocalisations
- Foraging Skills
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- Cross-fostering experiments
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- Imprinting x Cross fostering: across-species fostering

3. Wild cultures?
- Vocal cultures: song and dialects
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- Human induced innovation and change
- Cultural diffusion experiments in tits
- Cultural evolution in song
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1. Evidence for social learning in birds: ecological contexts

How to eat 
(foraging skills etc.) 

What to eat 
(diet choice) 

Where to go and settle 
(movement)

Fear responses 
(mobbing, alarm calls)

Mate choice
(who, when) 

Nesting?
(site choice, nest construction)

Social behaviours?
(social tendencies and skills)

Vocalisations and signals 
(song, calls, displays)



1a. Evidence for social learning in birds: song

White-rumped Shama, Hawaii, © Benjamin Clock and Macaulay Library



1a. Evidence for social learning in birds: song

Lachlan et al. (2016) Frontiers in Pyschology

Song learning in zebra finches, 
Taeniopygia guttata



1a. Evidence for social learning in birds: song

Mennill et al. (2018) Current Biology 

Experimental demonstration of 
vocal learning of song in wild 

Savannah sparrows (Passerculus
sandwichensis) 



1b. Evidence for social learning in birds: how to eat

Aplin et al. (2013) Animal Behaviour



1b. Evidence for social learning in birds: how to eat
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1b. Evidence for social learning in birds: how to eat

Holzhaider et al. (2010) Learning & Behavior; Rutz, C. R. & Sinclair, J. J. H. (2012) Behavioural Processes 



This Lecture
1. Evidence for social learning in birds: ecological contexts

- Vocalisations
- Foraging
- Movement

2. Evidence for cultural inheritance and vertical transmission
- Cross-fostering experiments
- Evidence from imprinting 
- Imprinting x Cross fostering: across-species fostering



2. Cultural inheritance: experiments

© Eleanor Cole

Cross-fostering Imprinting

Information transmitted from previous generations. Can form a potentially 
important part of individuals' behavioural repertoire, when it is often referred 
to as a ‘second inheritance system’ (Whiten, 2005)

https://www.sciencedirect.com/science/article/pii/S000334721830143X


2. Cultural inheritance

© Kerry Lukowski

Hammer

Stab

Norton-Griffiths (1967) Ibis
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Norton-Griffiths (1967) Ibis

https://www.sciencedirect.com/science/article/pii/S000334721830143X


2b. Cultural inheritance: cross fostering experiments

© Eleanor Cole

Norton-Griffiths (1967) Ibis

Cross-fostering



2. Cultural inheritance: experiments

© Eleanor Cole

Imprinting

Information transmitted from previous generations. Can form a potentially 
important part of individuals' behavioural repertoire, when it is often referred 
to as a ‘second inheritance system’ (Whiten, 2005)

Horwich (1989) Zoo Biology; Nesbitt (1979) Proceedings of the 1978 Crane Workshop

© USGS

https://www.sciencedirect.com/science/article/pii/S000334721830143X


2. Cultural inheritance: experiments

© Eleanor Cole

Imprinting

Information transmitted from previous generations. Can form a potentially 
important part of individuals' behavioural repertoire, when it is often referred 
to as a ‘second inheritance system’ (Whiten, 2005)
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2c. Cultural inheritance: evidence from imprinting

© Eleanor Cole

Social learning of migration routes in 
endangered whooping cranes (Grus 

Americana)

Courtesy of www.operationmigration.org

http://www.operationmigration.org/
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Mueller et al. (2013) Science

Social learning of migration routes in 
endangered whooping cranes (Grus 

Americana)

2c. Cultural inheritance: evidence from imprinting

Courtesy of www.operationmigration.org

http://www.operationmigration.org/


© Eleanor Cole

Johannessen et al. (2006) Effects of social rearing conditions on song structure and repertoire size. Anim Behav; 
Slagsvold & Wiebe (2006) Learning the ecological niche. Proc Roy Soc B

2d. Cultural inheritance: across species cross-fostering

“Learning the ecological niche”
Series of studies from Slagsvold et al. cross fostering 

great tits (Parus major), blue tits (Cyanistes
caeruleus) and pied flycatchers (Ficedula hypoleuca)



© Eleanor Cole

Johannessen et al. (2006) Anim Behav; ; Slagsvold & Wiebe (2006) Proc Roy Soc B; Aplin (2016) Current Opinions 

2d. Cultural inheritance: across species cross-fostering
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3. Cultural Variation in the Wild? 

© Kerry Lukowski

1. 

2. 

Primate Research Institute, Kyoto University 

Whiten et al. (1999) Nature 

Mennill et al. (2018) Current Biology 



3a. Vocal culture: song and dialects

Map of the Pacific Northwest coast showing 6 out of 13 song dialects in the Puget 
Sound white-crowned sparrow (Nelson et al. 2004). Numbers refer to locations where 

different dialects derive . These are shown on sonograms to left.  
© Griffin Richards  and Macaulay Library
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3a. Vocal culture: song and dialects

© Griffin Richards  and Macaulay Library

Lachlan et al. (2018) Nat Comm

© Ryan Schain | Macaulay Library

Swamp sparrows, Melospiza georgiana appear to 
exhibit conformist bias. A simple mechanism of 

overproduction and selective attrition can allow for 
stable traditions over centuries  

https://macaulaylibrary.org/photo/37248691%3F__hstc=75100365.869ec7b3b3c411dc2f1e643656ed2930.1574610771409.1574610771409.1574610771409.1&__hssc=75100365.2.1574610771409&__hsfp=4040861251


3a. Vocal culture: song and dialects

What about other kinds of 
vocalisations, and about birds which 

exhibit life-long vocal learning? 
- Vocal dialects in parrots…



3a. Vocal culture: song and dialects

Regional dialects in the contact calls of 
the yellow-naped amazon
(Amazona auropalliata) 

© birdphotos.com

Wright (1996) PRSB; Wright & Wilkinson (2001) PRSB; Wright et al. (2008) Animal Behaviour; Salinas-Melgoza (2012) Plos One



3a. Vocal culture: song and dialects

Wright (1996) PRSB; Wright & Wilkinson (2001) PRSB; Wright et al. (2008) Animal Behaviour; Salinas-Melgoza (2012) Plos One



3b. Cultural Variation in the Wild – Foraging Cultures? 

Figure 1. (summarised) Principal manufacture technique for each 
pandanus tool design (a) A crow making a basic cut and rip with the 

bill…Numbers inside the circles give the temporal sequence of cuts (see 
b–d); question marks indicate that the sequence of cuts cannot be 

inferred. An arrow attached to a circle indicates an associated rip and its 
direction. (b–d) The same symbols and leaf section as in (a) describe the 

techniques used to manufacture a narrow tool, a one-step tool and a 
three-step tool, respectively. 

Hunt G. R. & Gray R.D. (2003) PRSB
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4. Spread of Innovation and cultural change



© BBC Archives

4a. Spread of Innovation: observations



UK

IRE

1: 1921

2: 1929

Lefebvre (1995) Behavioural Processes; Fisher & Hinde (1949) British Birds

4a. Spread of Innovation: observations



4a. Spread of Innovation: observations

© Péter Estók

Fig. 1 Kea engaged in bin opening (drawn from a photo)
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4a. Spread of Innovation: observations

Fisher & Hinde (1949) British Birds;  Aplin et al. (2016) Current Opinions

Novel challenge or opportunity

Social learning & transmission

Animal 
CulturePersistent group-level change

An innovation in behaviour



4b. Spread of Innovation & Culture: experiments in tits 

Aplin et al. (2015) Nature



2.1. 3.

Option A Option B

Aplin et al. (2015) Nature

4b. Spread of Innovation & Culture: experiments in tits 



Aplin et al. (2015) Nature

4b. Spread of Innovation & Culture: experiments in tits 



Aplin et al. (2015) Nature

4b. Spread of Innovation & Culture: experiments in tits 



Aplin et al. (2015) Nature
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A single “innovator” is sufficient to 
establish a persistent, arbitrary 

behaviour, performed by the majority, 
transmitted to the next generation.

4b. Spread of Innovation & Culture: experiments in tits 



Fisher & Hinde (1949) British Birds;  Aplin et al. (2016) Current Opinions

Novel challenge or opportunity

Social learning & transmission

Animal 
CulturePersistent group-level change

An innovation in behaviour

4b. Spread of Innovation & Culture: experiments in tits 



Fig. 1: Wild-type songs versus isolate songs.

4c. Cultural Evolution in Vocalisations  

Experiments in zebra finches – colonies started by 
“acoustic isolates” produce different songs than 

natural colonies, but evolve towards the wild type 
over 3-4 generations 

O Fehér et al. (2009) Nature



O Fehér et al. (2009) Nature

Fig. 2: Progression of song over generations of isolated colonies

4c. Cultural Evolution in Vocalisations  

Experiments in zebra finches – colonies started by 
“acoustic isolates” produce different songs than 

natural colonies, but evolve towards the wild type 
over 3-4 generations 



4c. Cultural Evolution in Vocalisations  

In wild birds, songs can also change over generations, driven by processes such as 
drift, founder-effects and population bottlenecks (cultural evolution). Example 1: 

saddlebacks (Philesturnus rufusater) song loses diversity and variability after 
translocation, and then gradually regains it over time while also becoming more distinct.

© Ian Davies© Thibaud Aronson & ebird

Parker et al. (2012) Ecology Letters

© Ian Davies



4c. Cultural Evolution in Vocalisations  

In wild birds, songs can also change over generations, driven by processes such as 
drift, founder-effects, population bottlenecks and relaxed selection (cultural evolution). 

Example 2: chaffinch song progressively loses syntactical structure during island 
colonization, likely because of relaxed selection on learning biases.

(A) Map of the recording locations used in this study (with 
number of males recorded in parentheses) and the route of 

island colonization by chaffinches… (B) Spectrogram of a 
chaffinch song from the Catalonia population.

© Ian Davies

(B) Comparisons of syntactical 
structure across populations 

Lachlan et al. (2013) Current Biology
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Feher et al. (2009)
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Courtesy of www.operationmigration.org

http://www.operationmigration.org/
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