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• Genes: 
Slow timescale 
Migrants > homogeneity 
Limited diversity 
Difficult & expensive

• Language: 
Culturally-relevant timescale 
Migrants > variation maintained 
High diversity 
Less difficult to source

Inferring cultural phylogenies
What is the most appropriate data?

Images: The Noun Project. Gene by Adrien Coquet Speaking by Unknown (CC BY 3.0)

https://thenounproject.com/browse/icons/term/gene/
https://thenounproject.com/icon/speaking-6883114/


biological lingustic/cultural

inheritance reproduction social learning

transmission vertical and horizontal vertical, horizontal, oblique

units genes … traits …

rate of change slow 
relative to generation time variable!

accumulation fossil record technological sequences

forces mutation, selection, drift innovation, selection,  
drift, bias

populations species, demes cultures, lineages, 
ethnolinguistic groups





words as data
Cognate-coded vocabulary can be analysed like genetic data

Table: Nichols, J., & Warnow, T. (2008). Tutorial on computational linguistic phylogeny. Language and Linguistics Compass, 2(5), 
760-820.



I 
you  
we  
this 
that 
who 
what

fish 
bird 
dog 
louse
egg 
horn 
tail 
feather
claw

hair 
head 
ear 
eye 
nose 
mouth 
tooth 
tongue 
foot 
knee 
hand
belly  
neck 
breasts 
heart 
liver 
skin 
flesh 
blood 
bone

stone 
sand  
earth 
tree  
seed  
leaf  
root  
bark  
grease
smoke
path  
mountain 
fire 
ash

 
all 
many 
one 
two
not 

hot  
cold  
full
big 
long 
small  
new
good 
round  
dry 

man 
woman 
person
name

drink 
eat  
bite 
see  
hear 
know 
sleep 
die 
kill 
swim
burn 
fly 
walk 
come 
lie 
sit 
stand  
give  
say

red  
green  
yellow  
white  
black 

sun 
moon 
star 
water 
rain  
cloud
night

Swadesh  
100-meaning list



Images: Greenhill SJ. (2023). Language Phylogenies. The Oxford Handbook of Cultural Evolution, C61P1-C61P248.



Images: Greenhill SJ. (2023). Language Phylogenies. The Oxford Handbook of Cultural Evolution, C61P1-C61P248.



AN: Gray et al 2009 | Pama-Nyugan:  Bowern & Atkinson 2012 
Arawak:  Walker & Ribeiro 2011 |  Bantu: Grollemund et al 2015  
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Bayesian phylogenetic methods

topology 
branch lengths 

node values 
transition rates

PA
RA

M
ET

ER
S

M
CM

C(
M

C) “robot sampler” 
Markov chain 

stationarity ≋ posterior distribution 
Metropolis coupling

q01 = α
q10 = β

M
O

D
EL

S discrete characters 
rate matrix 
gamma rate heterogeneity 
heterotachy: covarion

BA
YE

S 
 

TH
EO

RE
M

p(X)
p(θ|X) =

p(θ)p(X|θ)

posterior 
probability

likelihood

marginal probability

prior

SU
M

M
AR

Y

histograms 
credibility interval 

marginal Lh 
Bayes factors 
model plots

D
IA

G
N

O
ST

IC
S convergence 

ESS/autocorrelation 
# chains 
trace plots 

PR
IO

RS

information as a distribution

uniform 
exponential 
gamma



• Flexible probabilistic inference 

• Test different models 

• Models for language evolution 

• Incorporate priors 

• Archaeology, history, geography 

• Incorporate uncertainty 

• Multiple data types

Phylogenies and the BEAST

Drummond, A. J., & Bouckaert, R. R. (2015). Bayesian evolutionary analysis with BEAST. Cambridge University Press. 



“The tree of  life is eternally branching, and never doing anything 
fundamental but branching, except for the dying-away of  branches. 
The tree of  human history, on the contrary, is constantly branching 
and at the same time having its branches grow together again. 
Its plan is therefore much more complex and difficult to trace.”  
                                                                                Kroeber 1931:86

Networks

Image: Piet Mondrian, ‘Gray Tree’ in Public Domain via Wikimedia Commons

https://en.wikipedia.org/wiki/Gray_Tree#/media/File:Piet_Mondrian,_1911,_Gray_Tree_(De_grijze_boom),_oil_on_canvas,_79.7_x_109.1_cm,_Gemeentemuseum_Den_Haag,_Netherlands.jpg


Representing complex evolutionary relationships

• A single tree may not adequately 
model:

• Gene recombination, lateral gene 
transfer, hybridisation

• Contact, borrowing, elite 
dominance, dialect chains…

• Different elements may have different 
histories

• How do we reconcile alternative 
evolutionary histories?

Images: Huson, D. H., Rupp, R., & Scornavacca, C. (2010). Phylogenetic Networks: concepts, algorithms and applications. CUP 
Kearns A.M. et al (2018) Nature Communications   



Networks 
represent complex evolutionary relationships

Huson D et al 2010 Phylogenetic Networks   
Greenhill, SJ et al 2010 The shape and tempo of language evolution. Proceedings B, 277(1693), 2443-2450. 



Networks represent complex relationships
“Splits” methods partition taxa into groups

Adapted from Bryant & Moulton 2004 Mol Biol Evol / splitstree.org

http://splitstree.org


Networks represent complex relationships

Kearns et al 2018 Nature Communications



The good and not-so-good of networks
Represent non-tree-like signal in the data  

Excellent intuitive exploratory tool 

Some ability to quantify tree-like-ness 

Can identify taxa/characters that cause conflict✓
NOT an explicit history of character history 

Many algorithms lose information 

Interpretation is somewhat arbitrary 

No comparative methods available (yet)✗
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