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Do languages and genes share cultural  
evolutionary history?

Simon J. Greenhill

Languages and genes tell stories about the past but statistical analysis reveals that these are not always the same.

Since Darwin’s “On the Origin of Species,” lin
guists and geneticists have implicitly or 
explicitly connected languages with genet
ics. A recent paper by Matsumae et al. (1) 
provides a new method for assessing whether 
different lines of evidence consist ently tell 
similar stories about the past and applies this 
approach to genetic, linguistic, and music 
data from 14 Northeast Asian populations.

This work is important because while it 
may seem easy to discover whether the his
tories told by languages and genes are similar, 
it is not. Discerning exactly how human 
populations evolve presents challenges on 
multiple levels. What theoretical frameworks 
make sense? How do we work across disci
plines? What methods provide robust answers? 
Matsumae et  al. (1) address these issues, 
providing an elegant way to compare what 
different sources tell us.

To uncover the origins and relationships 
of human groups around the globe, geneticists 
use genetic markers (Y chromosome and mito
chondrial or autosomal DNA), and linguists 
use linguistic markers (lexical cognates and 
grammatical features). An important ques
tion then is whether inferences drawn from 
these different markers are consistent or not: 
Are they all telling us the same thing or do 
they each tell us different things about dif
ferent aspects of human prehistory? Consist
ency matters because the interpretation of 
these markers often recruits evidence across 
disciplines. For example, geneticists often 
interpret their results in terms of cultural or 
linguistic groupings and vice versa. However, 
if languages and genes do not share the 
same evolutionary history, then interpreting 
their histories together is problematic.

Why should languages and genes tell us 
the same story about prehistory? There is 
only shared history that has generated all 

the genetic and linguistic variation around the 
globe. We might expect that the processes 
and events that caused human populations 
to split and diverge during prehistory would 
simultaneously affect those populations’ genes 
and languages. For example, if a group of 
people moved to settle in a new region, 
forming a new community, we might expect 
them to stop talking with and stop inter
mixing with groups in their homeland (even 
if only due to the tyranny of distance). There
fore, over time, their languages and genes 
would then accumulate unique differences 
from their original population. Furthermore, 
languages can act as barriers, blocking con
tact and interaction between people. These 
barriers would then essentially shoehorn the 
genetic variation into the boundaries of the 
linguistic history. However, there are also 
good reasons to be skeptical of strong matches 
between language and genes (2). A person’s 
genetic makeup is inherited at birth from 
their parents, but people often speak multiple 
languages at the same time and can change 
their language over their life span. Commu
nities can readily change their languages, 
shifting to others that may be more politically 
or socially dominant. For example, people 
in modern day Tenōchtitlan, Mexico City, 
now tend to speak Mexican Spanish rather 
than Nahuatl, which was spoken following 
Spanish conquest, but still show strong in
digenous genetic ancestry.

Languages also tend to evolve far more 
rapidly than genes. The great Austronesian 
expansion that started spreading across the 
Pacific from Taiwan to Hawaii 5500 years ago 
generated more than 1200 very distinct 
languages (3). This rapid rate of change 
means that linguistic change quickly over
writes and removes any deeper signal. There
fore, genes and languages might be evolving 

at radically different time scales, and any 
overlap may just be due to chance.

In the late 1980s, linguists and geneticists 
debated these issues following the publication 
of a series of prominent papers. The key 
study by CavalliSforza et al. (4) compared 
the global genetic population tree markers 
to a global language tree. The authors (5) 
suggested that the genetic and linguistic 
groupings overlapped significantly, and they 
argued that these groups must share common 
origins. Controversy followed. One lengthy 
critique claimed that CavalliSforza et al.’s 
conclusions were “undermined by analysis 
of an inadequate database by inappropriate 
methods and by several conceptual flaws in 
subsequent interpretations” (5). This criticism, 
of course, was strenuously denied by the 
authors and debated at length by leading 
figures in the field.

Why is this a hard debate to put to rest? 
For a start, there are practical difficulties 
caused by working across disciplines. It is 
very difficult to map a linguistic population 
onto a genetic population. For example, a 
survey of 100 genetic studies that included 
Native American populations (6) found that 
80% of them cite or are influenced by a 
largescale “Amerind” classification. How
ever, this classification is highly problematic 
and rejected by almost all linguistic experts 
(2). This means that the interpretations of the 
results reported by these studies are flawed, 
discussing fictional entities that do not exist.

There are technical difficulties too. Many 
of the previous studies relied on a problematic 
statistical method—the Mantel test—that is 
notorious for having very low power and a 
high falsepositive rate (7), especially when 
used to tease apart the effect of genes versus 
languages while holding other factors like 
geography constant. This means that pub
lished findings about the correlations between 
languages and genes could well be incorrect.

This is the battlefield that Matsumae et al. 
enter (2). They focus on 14 cultures from 
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northeast Asia and bring a new weapon and 
an impressive array of ammunition from 
these cultures: genetic data, linguistic data 
including grammar phonology and lexicon, 
and musical traditions (Fig. 1).

Matsumae et al. analyze these data using 
network methods and redundancy analysis. 
Interestingly, they find that clustering anal
yses of each datatype show very different 
signals of human prehistory. The neighbor
ing Korean and Japanese cultures, for ex
ample, cluster together in grammar, genes, 
and music but not in the lexicon or phonology. 
In contrast, the two Uralic languages Selkup 
and Nganasan group together based on their 
genes, lexicon, and grammar but not their 
phonology and musical traditions. However, 
two datatypes do show a striking relation
ship: The grammar and the genetic markers 
are strongly correlated with each other. Why? 
There are three options. Either the shared 
patterns are caused by recent contact be
tween these populations, or by some of the 
populations sharing recent history within 
language families, or they reflect deep his
torical signal between language families. By 
controlling for geography and recent history, 
Matsumae et al. claim that the shared pat
terns are more consistent with deep historical 
relationships.

There are many implications of this study. 
The first concerns human prehistory. North 
Asia is the site of ongoing and vicious dis
putes about deep linguistic relationships: 
Are the Korean and Japanese language 
families linked? Can we connect many of 
the language families in the region into super
families like Altaic? Perhaps Matsumae et al. 
have put their finger on why it is hard to 
solve these debates: It depends on the data 
one examines.

Second, we should be very careful when 
we naïvely link linguistic constructs to ge
netic histories (and vice versa). The choice 
of data for investigating different time scales 
is vitally important—perhaps lexical data 
could be used for recent time scales while 
using grammar and genes for deeper time 
scales? However, more work will be needed 
to uncover the situations and places appro
priate for each dataset.

Last, the biggest implication is the com
plexity involved in teasing out whether 
languages and genes tell us the same story. 
Instead, the question becomes how, why, 
and when do certain histories cohere, and 

when do they evolve independently. The 
methods applied by Matsumae et al. provide 
a promising way forward, but the problem 
still to be solved is to identify the mecha
nisms that are shaping these aspects of our 
history. Matsumae et  al. are silent on po
tential mechanisms, but some clues might 
come from population history, where we 

might expect that tight couplings of these 
aspects happen when populations spread 
rapidly, while uncoupling happens with long 
term interactions between populations. More 
clues come from the characteristics of the 
datatypes themselves. Some aspects are 
largely invisible to people—e.g., genes and 
grammar—and might therefore change in a 
relatively slow and neutral manner. However, 
other aspects are very salient to people and 
can readily be recruited to delimit social 
groups—e.g., phonology, music, and lexicon—
which could act to either speed up their 
rates of change or fix them as stable cultural 
components (8).

What is clear is that we need more abun
dant datasets of cultural, linguistic, and ge
netic data that can be aligned in time and 
space to provide a rich and multifaceted 
lens that will allow us to glimpse the full 
cultural evolutionary history of our species.
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Fig. 1. Datasets of cultural, linguistic, and genetic 
information will create a rich, multifaceted lens to 
glimpse the full cultural evolutionary history of our 
species. Credit: Ashley Mastin/Science Advances.
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