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Abstract

Recent interdisciplinary advances have transformed the study of the evolution of music. Rather
than treating music as a cultural artifact, current research targets musicality—the biological
capacity enabling humans to perceive, produce, and enjoy structured sound. Evidence from
infants, cross-cultural studies, and neuroscience shows that humans possess innate
predispositions for rhythm, pitch, and temporal expectation that arise independently of training.
Comparative studies reveal that components of musicality have distinct evolutionary histories:
primate research supports gradual development of rhythmic and audiomotor integration, while
convergent traits in vocal-learning species highlight shared biological constraints.
Neuropsychological and developmental findings further show that musicality is not reducible to
language, drawing instead on perceptual, motor, and affective systems that likely predate
speech. Collectively, these insights establish musicality as a fundamental cognitive capacity and
provide a robust framework for investigating how its components evolved, how they function

across species, and why music is central to human life.

Main Text
Introduction: From Conjecture to a Mature Science of Musicality

For much of the twentieth century, theorizing about the evolutionary origins of music was treated
as inherently speculative. Because neither music nor our musical brain fossilizes, early scholars
assumed that the capacity for music (and the evolution of cognition at large)' could never be
reconstructed with scientific rigor. This view persists today, sometimes resurfacing in the claim
that modern researchers know little more than Darwin or Spencer about how humans became
musical creatures.? Such assessments underestimate the progress made in the past two

decades.

A rapidly expanding interdisciplinary field—spanning psychology, neuroscience, biology,
anthropology, genetics, and comparative cognition—has transformed the study of musicality.®
Crucially, the object of inquiry has shifted from music — as a social and cultural product * to
musicality — the biological capacity enabling humans to perceive, produce, and appreciate
music (e.g. pitches, rhythms, timbres).® This change in perspective has opened a pathway to

empirical investigation using methods unavailable to previous generations.
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The Capacity for Music’

A growing body of research demonstrates that humans possess a natural capacity for music
that emerges spontaneously, without explicit instruction. Newborn infants discriminate rhythmic
patterns,®’ respond preferentially to melodic contour,®® and exhibit expectations about
intonation and timing long before language acquisition begins.''? Across development,
children display an intuitive grasp of musical structure, suggesting the presence of domain-

relevant predispositions rather than mere cultural exposure.'*

Cross-cultural findings reinforce this view. Despite enormous variability in musical systems,
structural commonalities—such as the use a small set of pitch intervals, constraints on rhythmic
patterns, and characteristic melodic contours—appear consistently across societies.’>"” These

universals point to underlying cognitive biases rather than arbitrary cultural conventions.

Although cross-cultural analysis reveals essential clues about musicality,'® it cannot by itself
answer the central questions of evolution. It focuses primarily on the music itself — the audible,
observable product of musicality — and not on the underlying capacities that make music
possible. Instead, research must target the underlying perceptual and cognitive mechanisms:
how humans detect regularity, perceive beat, encode contour, derive pleasure from patterned
sound, or synchronize movement to temporal structure. The central question then becomes:
What must an animal — human, monkey, bird — be able to perceive, distinguish, or feel before

sound becomes music?'®

Musicality Across Species: An Evolutionary Lens

Comparative cognition offers a unique window into the evolutionary history of musicality.'®% If
certain musical traits appear in closely related species—such as humans and apes—then those
capacities likely existed in our common ancestor. If similar traits appear in distantly related
species—such as songbirds or marine mammals—this suggests convergent evolution and

reveals which biological mechanisms support musical behaviors.?’

[insert Figure 1 around here]

" At the risk of circularity, | use the term music from here on to denote pitch, rhythm, and timbre as
dimensions relevant to most musical traditions. By contrast, musicality (or the capacity for music) refers to
the set of traits that support the perception, production, and appreciation of these dimensions.
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As an example, work across primates has transformed our understanding. Evidence suggests
that some constituent components of rhythmic processing evolved gradually within the primate
lineage.?? Trained macaques can adapt their tapping to complex human music under
constrained conditions,? offering insights into the neural architecture required for beat

perception, considered a core component of musicality.?*

Importantly, production alone does not indicate musicality. A songbird may produce sounds
resembling human music, but without perceptual tests we cannot infer underlying cognitive
mechanisms. The hallmark of comparative research is rigorous experimentation: what animals
discriminate, generalize, or prefer—not just what we observe or what they can be trained to

do 19

This comparative approach recasts musicality as a mosaic of traits with distinct evolutionary
histories (the multicomponent hypothesis).?!?> Some components may be ancient and widely
shared; others may be uniquely elaborated in humans. Understanding this mosaic is essential

for reconstructing how musicality emerged.

Rethinking the Language—Music Relationship

A persistent obstacle to studying musicality is the language bias that permeates cognitive
science. Because speech dominates human communication, auditory phenomena are often
interpreted through a linguistic lens. Rhythm and melodic (or intonation) patterns are often

9,26

treated as prosodic features,”<® and music is sometimes considered to be a by-product of

speech processing.?’

However, several lines of evidence challenge this view. Neuroimaging studies show that music
and speech rely on partly distinct — and possibly independently evolved — neural networks.?%%°
Developmental data reveal that infants respond robustly to musical features long before they
understand words.*® Clinical cases show that patients with severe aphasia can retain musical

abilities, while congenital amusia can occur in individuals with intact language.®'

Cross-species findings complement this view. Birds and marine mammals exhibit complex vocal
displays with melodic and rhythmic organization in absence of language.®* These dissociations
suggest that musicality is not simply a spin-off of linguistic evolution. Instead, musicality may

represent an ancient capacity—possibly predating human language—that provided a scaffold
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for later communicative systems.® Darwin proposed this idea in the nineteenth century; modern

empirical work is now giving it traction.>®

Musicality as a Co-Evolved Cognitive System

If musicality did not arise from language, where did it come from? A plausible view is that
musicality crystallized from pre-existing perceptual, motor, and affective building blocks during
human evolution. Rhythmic entrainment draws on motor planning and timing circuits;** pitch
perception relies on specialized auditory mechanisms;'® emotional responses to music engage

reward systems that long predate humans.*®

Through evolution, these capacities may have become integrated into a coherent system—a
biological platform for organizing and appreciating patterned sound. Once in place, this system
could have supported both the emergence of human music and the development of key aspects

of language, such as prosody and turn-taking.3®

The integration of genetics and genomics is beginning to enrich this picture. Early findings
suggest that genes associated with auditory processing, rhythm sensitivity,*” and vocal learning
may contribute to individual variation in musicality.****° As cross-species genomic comparisons
expand, we may soon be able to map specific evolutionary changes that supported the

emergence of musical cognition.

This conceptualization—musicality as a specialized yet evolutionarily grounded cognitive
phenotype—offers a unifying framework for interpreting the diverse empirical findings now

accumulating across disciplines.

Conclusion: What Makes us Musical Animals?

The rapid growth of musicality research signals a shift in how scientists conceptualize one of
humanity’s most distinctive capacities. No longer confined to musicology, the field now
intersects with major questions in comparative cognition, developmental neuroscience,
computational modeling, and genetics. These methods provide unprecedented opportunities to
reconstruct the evolutionary trajectory of musicality. Instead of debating whether music is
adaptive, researchers can now examine how specific components—such as beat perception,

tonal expectations, or affective responses—evolved and how they function across species.
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This change of focus has practical implications as well. Understanding musicality can inform
clinical interventions for language disorders, motor impairments, and affective dysregulation.*'*
It can shape approaches to education, social cohesion, and well-being.** Recognizing music as

central to human nature—not as a cultural ornament—elevates the urgency of understanding its

biological foundations.
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244  Figure Caption

245  Figure 1. Diagrammatic representation of the comparative approach (as discussed in this

246  Perspective). It shows a hypothetical phylogenetic tree that illustrates the evolution of several
247  traits that humans may share with monkeys and birds. Filled shapes represent a hypothetical
248 trait (such as vocal learning or beat perception); open shapes indicate the absence of that trait.
249  The position on the phylogenetic tree dates the possible evolutionary origin of such a trait. N.B.
250  Circle: homologous trait, present in human and monkeys, originating from a shared ancestor;
251  Square: an independently evolved trait, similar in humans and birds by convergence (adapted
252  from Ten Cate & Honing, 2025)."
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