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AsstracT: The aim of this paper is to review recent hypotheses on the evolutionary origins of music in Homo
sapiens, taking into account the most influential traditional hypotheses. To date, theories derived from evo-
lution have focused primarily on the importance that music carries in solving detailed adaptive problems.
The three most influential theoretical concepts have described the evolution of human music in terms of
1) sexual selection, 2) the formation of social bonds, or treated it 3) as a byproduct. According to recent
proposals, traditional hypotheses are flawed or insufficient in fully explaining the complexity of music in
Homo sapiens. This paper will critically discuss three traditional hypotheses of music evolution (music as
an effect of sexual selection, a mechanism of social bonding, and a byproduct), as well as and two recent
concepts of music evolution - music as a credible signal and Music and Social Bonding (MSB) hypothesis.
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Introduction

Explaining the phenomenon of music in
evolutionary terms was already a prob-
lem for Darwin, who, unable to fully ex-
plain the phenomenon of music on the

basis of an early version of the theory
of evolution, noted that man’s capaci-
ties for music “must be ranked amongst the
most mysterious with which he is endowed”.
(Darwin 1871). Despite the fact that the
explanation of music genesis is consid-
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ered crucial in the context of language
evolution (Huron 2001), and music it-
self is treated as a second and equally
important communication channel of
Homo sapiens (Harvey 2020), the issue of
the evolutionary origins of music is still
unclear. This is due to the complexity of
music. According to Fitch (2006), the
term “music” itself should be treated as
an “umbrella term”’, and it is crucial to
distinguish between the different com-
ponents of capacity for music, which
may have evolved at different times
independently of each other. The fact
that music does not constitute a single
detailed capacity makes answering the
question “Why did music evolve?” consid-
erably challenging.

Music has seemingly accompanied
Homo sapiens since at least the Paleolith-
ic period. The oldest surviving artefacts,
which are indisputably considered mu-
sical instruments, are ca. 43 and were
found in the caves of the Swabian Jura
region (Higham et al. 2012; Blake and
Cross 2008; Kunej and Turk 2000; d’Err-
ico et al. 2000). Some researchers push
this boundary even further — according to
Steven Mithen’s hypothesis, singing phy-
logenetically preceded the emergence of
articulate speech in Homo sapiens and was
present among Neanderthals (Mithen
2011). Evidence of the presence of mu-
sic among Neanderthals is an instrument
discovered in the Slovenian Divje babe I
cave, which was allegedly made by made
by them . However, due to the poor con-
dition of the artefact, the discovery is
questionable, and according to some re-
searchers, the “Neanderthal flute” should
be interpreted as a bone nibbled by pred-
ators (Tuniz et al. 2010; Diedrich 2015;
Turk et al. 2020).

Previous theories explaining the
emergence of music in evolutionary

terms can be based on three main con-
cepts (Mehr et al. 2020; Fitch 2006; Hu-
ron 2001; Cross 2009). Music in Homo sa-
pienswas interpreted as: 1) a byproduct of
evolutionary processes, 2) sexual selec-
tion, and 3) a social bonding mechanism.
These concepts allowed the creation of
hypotheses that can be empirically and
experimentally verified (Miller 2001;
Tifferet et al. 2015; Kreutz 2014; Launay
et al. 2015; Wilks 2011). Nonetheless
data collected to date are not sufficient
enough to fully accept one of the tradi-
tional hypotheses (Fitch 2006; Mehr et
al. 2020, Savage et al. 2020).

A novel and more comprehensive
approach to the problem of the origins
of music is offered by recent hypothe-
ses analyzing the evolutionary origin of
music in terms of credible signal (in at
least two contexts — coalitional interac-
tions and infant care) (Mehr et al. 2020)
and Music and Social Bonding (MSB) hy-
pothesis, (Savage et al. 2020). The two,
new alternative scenarios for the genesis
of music fill gaps that previous concepts
have not dealt with and set the stage
for further research. Most importantly,
they are not limited to single adaptation
problems, which was perhaps the biggest
drawback of traditional concepts. Bio-
musicology, as the field that attempts to
answer the question of the evolutionary
origins of music, is an interdisciplinary
area (Honning 2018; Peretz 2006). Ac-
cordingly, both the music as the credible
signal hypothesis and the MSB hypothe-
sis integrate contributions from biology,
archaeology, evolutionary psychology,
neuroscience, primatology, and compar-
ative cultural studies.

Before presenting music as a credible
signal hypothesis and the MSB hypoth-
esis, three groups of theories that have
dominated biology and psychology for
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over two decades will be discussed along
with critical comments. Theories that
describe music as 1) an effect of sexu-
al selection, 2) social bonding, and 3) a
byproduct.

Sexual selection theories
of music

The hypothesis of the evolution of music
as an activity to promote one’s genetic
quality and increase fitness through indi-
vidual reproductive success is very pop-
ular not only in evolutionary psychology
but also in the popular science literature.

Not only does it confirm common
human intuitions derived from folk psy-
chology, but such an explanation seems
particularly attractive given that love, be-
trayal, or intimate relationships are often
central themes of musical works in many
cultures (Mehr et al. 2019). Nonetheless,
particular cultures may have indigenous
themes dominating their music, e.g., Ab-
original Australians and their music and
dreaming ceremonies devoted to spirits
and land creation. (Curan et al. 2019;
Hume et al, 2007; Boyd 2018).

From among an infinite number of
topics, the authors of the lyrics usually
choose one — love, sex and their conse-
quences (positive and negative). Hobbs
and Gallup (2011) analysed the content
of music hits on the Billboard list (in
genres of pop, country and rap music).
They were looking for “reproductive con-
tent” in the lyrics. As positive “content”,
topics included falling in love, romance,
sex, close relationships, attachment
and admiration for a romantic partner.
As negative “content” it was checked
whether the songs discussed unrequit-
ed love, betrayal, abandonment or the
memory of the old happy moments in

a previous relationship. Overall, over
92% of all songs had some “reproduc-
tive content”. When Hobbs and Gal-
lup compared the songs of artists who
entered the charts and other randomly
selected songs by the same artists, the
conclusions were very clear. “Hits” had
much more reproductive content than
songs that were less successful. The love
threads in the songs are nothing new —
in pop and country music they have been
prevalent at least since the 1960s, as
shown by Hobbs and Gallup. They went
even further and analysed the content of
the most famous opera arias (some of
them from the 16th century). Again, the
majority of songs (90%) concerned “re-
productive content”.

The roots of perceiving music as a
result of the mechanism of sexual selec-
tion can be found in the works of Darwin
(1871). However, songs may represent
only some kind of ideal which western
culture can no longer enact due to cul-
tural changes and progressing fertility
decline (Westoff 1983; Teitelbaum 2013;
Caldwell 2006).

However, Darwin himself did not de-
vote much attention to music and treat-
ed it on a par with other characteristics
that increase reproductive success, such
as deer antlers or a peacock’s tail (Fitch
2006; Bannan 2017).

The works of Miller (2000, 2001)
should be considered the beginning of
empirical verification of Darwin’s intu-
itions in the field of music. According
to Miller’s concept, music is a “cogni-
tive peacock tail”, and the proficiency in
producing it translates into reproductive
success and serves men to attract female
sexual partners. Indirect evidence to sup-
port the concept of music as an effect of
sexual selection is the predominance of
male artists, not only in music, but also
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in other areas of art, such as literature
(Lange et al. 2013; Euler 2014; Sternberg
and Lubart 1991).

Despite the popularity of this con-
cept, it is supported by surprisingly little
empirical data, and some of which even
contradicts the music sexual selection
hypothesis.

According to the Theory of Parental
Investments (Trivers 1972), grater mating
efforts are typical to sex that invests less
in child-rearing; therefore, the predomi-
nance of male musicians can be expect-
ed. (Trivers 1972). Despite some data
showing the predominance of male per-
formers (Miller 2000, 2001), the unequal
gender distribution can be explained
equally well by cultural factors. In mod-
ern orchestras, gender proportions are
evenly distributed (Sergeant and Himon-
ides 2019), with the percentage of female
performers increasing per decade (Dukes
etal. 2003). Secondly, the structure of the
music itself does not contain any charac-
teristics that would allow the performer’s
gender to be identified (which cannot be
inferred from recorded music) (Sergeant
and Himonides 2014). The few gender
differences documented concern low lev-
el perception of music as transient evoked
otoacoustic emissions (Cassidy and Ditty
2001), and pitch memory (Gaab et al.
2003), which do not take into account
the complexity of music. An important
gender difference is a better recognition
of familiar melodies in the case of women
(Miles et al. 2016).

The assumption that musical capac-
ities, which are a manifestation of high
genetic quality, that will be passed on to
future generations, is the core of Miller’s
hypothesis. This applies in particular to
such aspects as cognitive abilities, which,
according to Miller (2000), are the main
indicator of the so-called “good genes”.

The most serious objection is the lack of
confirmation of music as mechanism of
sexual selection hypothesis in genetic re-
search (Mosing et al. 2015). The largest
study of this type to date collected data
supporting the hypothesis of music with
sexual selection to a minor extent. Ad-
mittedly, moderate genetic influences on
musical aptitude for both sexes, but ge-
netic influences were low and nonsignifi-
cant for female heritability. The music as
sexual selection hypothesis is contradict-
ed by the fact that people who had great-
er musical ability were scoring lower on
the measures of mating success. Addi-
tionally, music serves far more functions
than in the area of human mating (Cross,
2009; Schifer et. Al., 2013).

Music as social bonding

Music is a universal part of Homo sapiens’
social life and is directly linked to the
core processes of human social life (Lo-
ersch and Arbuckle 2013). Regardless
of culture, music accompanies people at
important life events like weddings and
funerals. The phenomenon cannot be
considered in terms of religious rituals;
songs are equally present in secular so-
cieties (Savage et al. 2020, Mehr et al.
2019). As Huron (2001) notes, much
about the social nature of music is told
by the most popular songs in history. In
his view, if the number of performances
is taken as a measure of popularity, the
undisputed winner is the song “Happy
Birthday”.

In hypotheses describing the evolu-
tionary origin of music as social bond-
ing, music is a mechanism that creates
and strengthens bonds between group
members. Social bonding hypotheses are
supported by comparative data. Vocaliza-
tions as a bonding behavior and a prefer-
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ence for responses from pack members
among which grooming occurs has been
observed most frequently in non-hu-
man primates like macaques (Arlet et
al. 2015) bonobos (Levréro et al. 2019)
and lemurs of the Lepilemur edwardsi
species (Méndez-Cédrdenas and Zimmer-
mann 2009).

Concepts of the evolutionary origins
of music as a social bonding mecha-
nism were already proposed by Roeder-
er (1984), who emphasized the social
bonding role of music that accompanies
modern religious and military rituals and
its adaptive role in the past. The con-
temporary popularity of social bonding
theory is related to Dunbar’s hypothe-
sis, which assumes that in groups such
as human gatherings, where numbers
do not allow for time-costly grooming,
music and laughter have replaced it as a
bonding mechanism (Dunbar 2012; Dun-
bar 1991). According to Dunbar (1993,
1996), music serves the function of “vo-
cal grooming”, and together with laugh-
ter solved the problem of the “bonding
gap” in groups with large numbers by
being a much more effective mechanism
for strengthening bonds than grooming.
Phylogenetically, music was a precursor
to the emergence of articulated speech
(Dunbar 2017; Dunbar 2003).

Subsequent works have highlighted
numerous neurohormonal mechanisms
accompanying music that enhance social
bonding such as opioid release that also
occurs with social laughter (Dunbar et
al. 2012) and which may play a key role
in human sociality (Machin and Dunbar
2011;Tarr et al. 2014; Weinstein et al.
2016). Music also increases oxytocin lev-
els (Riedl et al. 2017; Harvey 2016; Nils-
son 2009) and decreases cortisol (Uedo
et al. 2004; Koelsch et al. 2014; Khalfa et
al. 2003).

Numerous data support the social
bonding hypothesis. However, not only
can music have a beneficial effect on
mood (Van Goethem and Sloboda 2011;
Campbell and Berezina Gill 2020). The
ability to discriminate tones and particu-
lar preferences developed during infancy
also plays a vital role in early ontogeny
(Trehub 2015). Preferences are present
among newborns as early as day two af-
ter birth, even in deaf parents (Matasaka
2006). Mother-infant singing alleviates
anxiety and strengthens bonds (Fan-
court and Perkins 2018; Kostilainen et al.
2020).

Music can be used to justify some ide-
ologies, such as the Nazi’s use of Wag-
nerian music as a kind of Aryan arche-
type that plays a central role in the Nazi
mythos of the glorious Nordic/German-
ic warrior tradition (Ticker 2016). As
Woody Allen mentioned in his famous
quote, “I just can’t listen to any more
Wagner, you know... 'm starting to get
the urge to conquer Poland.” Music can
be used to reaffirm in-group/out-group
distinctions and reify inter-group bound-
aries. For that reason, Jewish composers
were banned by the Nazis (Haas 2013).

A literature review on the topic of
mother-infant singing was recently pre-
sented by Arrasmith (2020). According
to recent work by Alessandronia et al.
(2020), in addition to dyadic interactions
(adult-baby), music in the first months of
life, may also play a role in shaping early
triadic interactions (adult-object-baby).

Music also strengthens in-group
bonds between unrelated individuals
(Pearce et al. 2016) facilitates fast co-
hesion between unfamiliar individu-
als — the so-called “ice-breaker effect”
(Pearce et al. 2016), singing improves
health and well-being (Pearce et al. 2016;
Grape 2020), music training increases
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prosocial skills in children (Schellenberg
et al. 2015), it improves social commu-
nications even in children with autism
(Sharda 2018), increases cooperative
and prosocial behaviours (Kniffin et al.
2017; Ilari et al. 2020) or empathy skills
(Cho 2019). Interesting evidence in fa-
vor of music as social bonding hypothe-
sis comes from recent research indicating
the advantage of live-performed music in
bonding. Music listened to live, in the
company of other people, engages listen-
ers more than recordings (Swarbrick et
al. 2019), and increases cardiac synchro-
ny (Ardizzi et al. 2020).

However, traditional theories of mu-
sic as social bonding fail to explain many
aspects of human music (Mehr et al.
2020). According to Carr, hypotheses of
music as a social bonding mechanism
ignore the positive impact of music at
the individual level, although facilitat-
ing communicative interactions (Carr
2009). Some researchers question Dun-
bar’s hypothesis itself, which is the core
of the social bonding concept. In their
view, interpreting grooming as a mech-
anism whose primary function was to
reduce stress and create bonds is flawed
(Port et al. 2020; Mehr et al. 2020). The
main selective pressures for group-living
in primates are predator avoidance and
communal resource defense (Port et al.
2020, Mehr et al. 2020).

According to Fitch (2006), further in-
vestigation of specific factors is needed
to determine to what extent group cohe-
sion and social bonding are influenced by
the phenomenon of music itself, and to
what extent it is the result of performing
an activity together.

Additionally, classical explanations
of music as social bonding are accused
of confusing proximate with ultimate
mechanisms. As noted by Mehr et al.

(2020) “proximate mechanisms, such as re-
lease of neurohormones, are themselves subject
to selection, and therefore cannot serve as ul-
timate-level explanations for the genetic evo-
lution of a social bonding strategy” (Mehr et
al. 2020, p. 9).

Another of the pillars of the music
as social bonding hypothesis assumes
that music is an activity closely related
to rhythm and synchronization, which
brings many beneficial effects for the
group and is associated with an advan-
tage in competition with other groups.
However, the supporters of music as so-
cial bonding do not take into account the
recently documented adverse effects of
synchrony on the group (Cirrelli 2018;
Hoehl et al. 2021). As most studies focus
on the positive aspects of synchrony, the
social bonding hypotheses generally ig-
nore the fact that it is not always benefi-
cial at the group level. Synchrony reduces
creativity, the tendency to express differ-
ent views and impedes self-regulation of
affect (Galbusera et al. 2019; Mehr et al.
2020; Gelfand et al. 2020). In addition,
synchrony results in the fact that the
members of the group feel more similar
to and dependent on others and reduces
the pain sensation (Vicaria and Dickens
2016; Rabinowitch et al. 2015; Tarr et al.
2015; Galbusera et al. 2019).

Music as byproduct

The null hypothesis treats music as a by-
product of natural selection.. The origins
of this approach can be traced back to
the work of William James, who consid-
ered music solely as “a mere incidental
peculiarity of the nervous system” (Pa-
tel 2010). The necessity of including in
the explanation of human behavior not
only adaptations, but also byproducts —
that is, the characteristics that evolved
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for a completely different purpose from
the one currently used - was pointed
out by Stephen Jay Gould (Gould and
Lewontin 1979; Gould and Vrba 1982).
To describe them, he proposed the term
spandrel, currently popular especially in
the philosophy of biology. It is a term de-
rived from spandrel- tapering triangular
spaces formed by the intersection of two
rounded arches at right angles. The void
formed at the junction of the two arches
was richly decorated, but that was not its
original function. Such activity that uses
mechanisms evolved for another purpose
is central tenets in music hypotheses as a
byproduct. The production of music and
its reception within these hypotheses is
connected with the exploitation of such
mechanisms of human cognitive archi-
tecture such as memory, emotional, per-
ceptual, motor mechanisms, etc.

The contemporary popularity of these
theories stems from Steven Pinker’s in-
fluential concept (Pinker 1997). In his
famous “auditory cheesecake” metaphor,
Pinker notes that music is an evolutionary
byproduct (1997). According to Pinker,if
music confers no survival advantage,
where does it come from and why does
it work? I suspect that music is auditory
cheesecake, an exquisite confection craft-
ed to tickle the sensitive spots of at least
six of our mental faculties (Pinker 1997,
p- 534). Six mental faculties according to
Pinker are 1) language 2) auditory scene
analysis 3) emotional calls 4) habitat se-
lection 5) motor control 6) something
else (Pinker 1997).

According to Carr (2009), Pinker’s
concept is characterized by Western eth-
nocentrism, which has influenced the
simplification of the very definition of
the phenomenon of “music” which dis-
qualifies the hypothesis of music as by-
product. As Carr notes — “However, Pinker

appears to subscribe to a simple version of the
Western folk-theory of music as a commodi-
fied set of complex sound patterns produced
by the few and consumed by the many simply
for pleasure, rather than as the complex and
socially significant interactive medium that it
is and has been both in the West and in other
cultures, places, and times. This unacknowl-
edgedly ethnocentric treatment of music effec-
tively nullifies the value of his discussion of its
relationship to evolutionary processes” (Carr
2009, p. 9,).

As the authors of the concept of mu-
sic as credible signal note, Pinker’s con-
cept cannot be described as completely
wrong, but neither can it be considered
correct (Mehr et al. 2020). In their view,
music admittedly exploits mechanisms
that have evolved for a different purpose,
and in this sense, the “auditory cheese-
cake” metaphor is valid. However, in
light of their hypothesis, music is also
the result of biological adaptations in at
least two key areas — coalitional interac-
tion and infant care (Mehr et al. 2020).

According to Fitch (2006), the stron-
gest argument refuting the music as
byproduct hypothesis is the age of mu-
sic itself and the fact that music is one
of the human universals, just as dance,
for example, is found in every human
culture (Brown 2004; Netl 2000; Mehr
et al. 2019). The fact that music is a hu-
man universal is supported by, among
other things, the fact that tone discrim-
ination is universal and possible despite
a lack of knowledge about a particular
culture (Kessler et al. 1984: Balkwill and
Thompson 1999; Popescu et al. 2020),
and that process does not require prior
learning (Tillmann et al. 2000; Battcock
and Schutz 2021). Fitch (2006) also
points out that music production is an
energetically expensive and potentially
dangerous activity. Additionally, the by-
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product hypothesis is challenged by the
deficit of congenital amusia described by
Peretz (2003). Individuals suffering from
congenital amusia are characterized by
a lack of awareness of acquired musical
pitch knowledge (Gosselin et al. 2017).
Congenital amusia affects approximately
4% of the population and is indicative of
both the presence of the genetic variance
necessary for music production among
human populations, as well as the neu-
ral specialization responsible for music
(Peretz and Vuvan 2017; Peretz et al.
2015) suggested in previous works (Za-
torre and Salimpoor 2013; Habibi and
Damasio 2014). Additionally, the sheer
complexity of music resembles a gram-
matical structure analogous to natural
language, for which there is now little
doubt that it is a biological adaptation
(Fitch 2016; Pinker and Bloom 1990).
Another key argument that weak-
ens the power of the music as byprod-
uct thesis is the convergent evolution of
musical abilities among different genres.
McDermott and Hauser’s (2006) thesis
that music is an activity unique to hu-
mans cannot be supported. Music-relat-
ed behaviors have evolved independently
among many species, and the reasons
for their emergence cannot be explained
by the mechanism of evolution of ho-
mologous traits-they are in the nature
of analogous traits that have evolved in-
dependently of each other. E.g., singing
(not only in a mating context as believed
for decades) is also found among birds
(Catchpole and Slater 2003; Riebel et
al. 2017), marine mammals (Stafford et
al. 2018; Kello et. al. 2018 ) or gibbons
(Geissmann 2000). According to some
hypotheses, we share some of the per-
ceptual mechanisms involved in the pro-
duction and reception of music with the
first jawed vertebrates which date back

to approximately 500 million years ago.
Koi fish (Cyprinus carpio) are able to dis-
tinguish baroque music from the blues
(Chase 2001), and naive goldfish distin-
guished a Bach piece from a Stravinsky
piece (Shinozuka et al. 2013).

Flaws in traditional hypotheses
and the need for new proposals

Traditional hypotheses do not provide
a sufficient answer to the question of
the evolutionary origins of music. The
music as by product hypothesis is un-
sustainable in the light of collected data
(Mehr et al. 2020; Huron 2001; Fitch
2006; Cross 2009; Savage et al. 2020).
The greatest disadvantage of adaptation-
ist hypotheses to date seems to be their
excessive reductionism. Music as a com-
plex cognitive process performs more
functions than traditional adaptationist
hypotheses assume (Cross 2009; Schifer
et al. 2013). Schifer et al. (2013), in one
of the more comprehensive reviews of
the issue, distinguished 129 non-re-
dundant functions of music. According
to Schifer et al. (2013) the functions of
music can be reduced to three dimen-
sions 1) regulate arousal and mood 2)
achieve self-awareness and 3) expres-
sion of social relatedness. It seems im-
possible to explain such a wide variety
of music functions on the basis of tradi-
tional theories. The reductionism of tra-
ditional hypotheses results from treating
the cognitively complex and intercultur-
ally universal phenomenon of music as
the effect of adaptation to solving a rel-
atively narrow class of adaptation prob-
lems. As with other complex processes,
such as perception (Hoffman and Singh
2014; Hoffman 2016) or language (Bar-
rett 2016; Scott-Phillips 2015; Gibson et
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al. 2019), it is necessary to consider mu-
sic in a broader context, e.g. including
cultural and developmental factors. Such
an attempt to describe origins of music
in a broader theoretical context and an
alternative to the existing hypotheses
are new theoretical propositions — mu-
sic as credible signal (Mehr et al. 2020)
and Music and Social Bonding (MSB) hy-
pothesis (Savage et al. 2020).

Music as credible signal

The hypothesis of Mehr et al. (2020) as-
sumes that music has evolved as a cred-
ible signal in two contexts — coalitional
interactions and infant care, where music
plays the role of a credible signal drawing
the attention of caregivers.

Music as a credible signal derives
from Zahavi’s handicap principle (1975,
1977). A costly signal is a type of signal,
the sending of which seems to reduce an
individual’s fitness, e.g. a peacock’s tail
or deer antlers, which requires spending
additional energy to produce and main-
taining them. The cost of sending is a
guarantee of its honesty — only individ-
uals with high biological quality are able
to produce a credible signal, which is a
greater burden for an individual inform-
ing about its quality “unfairly”. Music,
like dance, is undoubtedly an expensive,
and thus a credible signal (Hagen and
Bryant 2003). Its production is not only
energy-costly behavior, but music can
also be loud and may increase the threat
from predators or hostile groups.

Music as credible signal
of coalition

The hypothesis of music as credible
signal does not reject the classical con-

cepts discussed above in their entirety
but supplements them with new areas.
The authors share, among others, the
view derived from the Music as Sexual
Selection Theory that music is a form
of a credible signal. However, they cau-
tion that it serves far more functions
than merely promoting the mate qual-
ity of an individual, such as territorial
advertisements. In the natural world,
loud vocalizations are often associated
with territorial advertisements. The phe-
nomenon occurs among rodents (Rieger
and Marler 2018; Siracusa et al. 2017),
amphibians (Lingnau and Bastos 2007),
marine mammals (McComb and Reby
2009; Frey and Gebler 2010; Dudzinski
et al. 2009), primates (Willems and van
Schaik 2015; Torti et al. 2013; Caselli et
al. 2014) and insects, among which ci-
cadas show behavioral patterns based
on prime numbers (Grant 2005; Tanaka
et al. 2009). Interestingly, in one of the
most original experiments in topic lady
beetles, those exposed to AC/DC music
ate fewer aphids than their counterparts
who were exposed to silence or to the
softer sounds of country music (Barton
et al. 2018).

According to Mehr et al. (2020), hu-
man ancestors announced territory own-
ership in an analogous way, and such
territorial vocalizations represented the
evolutionary origin of music. According
to their concept, music evolved to cred-
ibly signal a group’s quality, size, and
power to other groups. Contrary to so-
cial bonding hypotheses, they argue that
music plays an important role in social
life, not because it directly influences
group cohesion and strengthens bonds,
but in the course of evolution it has been
the most effective tool to show already
existing social cohesion and coalitions to
foreign groups (Mehr et al. 2020).
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Their hypothesis is supported by
cross-cultural comparative data and data
from hunter gatherer communities (Mehr
et al. 2020; Netl 2015). Contemporary
examples of music as credible signal of
traditional coalitions are the Maori haka
“Ka Mate”, which is intended to show
strength and group cohesion, increases
identification with the group and con-
tinues to accompany e.g. sporting events
(Balme 1999) or songs with specific
themes present during warfare (Dimijian
2010; Volgsten and Brown 2006).

The advantage of this hypothesis is
that it explains why music is produced
in front of strangers, which is the case
with today’s mass concerts. Of course, as
the authors point out, terrestrial adver-
tisement and group cohesion are not the
only areas of social life where music acts
as a credible signal (Mehr et al. 2020).
Nonetheless, territorial signals were
supposed to be precursors of rhythmic
features present among other primates
(Larsson et al. 2019; Schruth et al. 2020).

Music as credible signal
of parental attention

The second adaptive area that, accord-
ing to the concept of music as a credible
signal, concerns the evolutionary origin
to produce music as an adaptation to pa-
rental care. In the case of Homo sapiens
newborns, and the extended childhood
characteristic of humans, parental care
is crucial for survival (Voland and Dun-
bar 1995; Alonso and Ortiz-Rodriguez
2017).

Mehr et al. (2020) noted the univer-
sality of the phenomenon of child-di-
rected songs, their richly documented
cross-cultural structural similarity, stress
reduction, and recognition of infant di-

rected songs by adults regardless of cul-
ture (Moser et al. 2020; Bainbridge et al.
2020; Trainor 1997; Trehub 2001; Trehub
et al. 1993; Cirelli and Trehub 2020).

Children directed songs are, accord-
ing to Mehr et al. (2020), a credible sig-
nal that the caregiver is paying attention
to the child’s needs. During their per-
formance, for example, interaction with
other individuals or physical distance is
not possible — parent-infant songs are
also a signal of physical closeness of the
caregiver (Mehr et al. 2020).

According to the authors (Mehr et al.
2020), while vocalizations for coalitioin
interactions were the precursor to the
universal phenomenon of rhythm in mu-
sic, songs directed to children are respon-
sible for the evolution of another univer-
sal music feature, i.e. melodic features.
According to recent studies, melodic fea-
ture recognition is present as early as 6
months of age (Hahn et al. 2020; Mehr et
al. 2020). Recent genetic data also sup-
port the hypothesis. Children with An-
gelman syndrome are characterized by
decreased responsiveness to music and
its relaxation function, with increased
parental care expectations (Kotler et al.
2019). In contrast, in children with Prad-
er-Willi syndrome, the opposite pattern is
observed; decreased demands of parental
care with enhanced relaxation responses
to songs (Mehr et. al. 2017). These find-
ings are the first to point to a common
biological basis for parental care mecha-
nisms and music opening promising per-
spectives for further research.

Music and Social Bonding
(MSB) hypothesis

The Music and Social Bonding (MSB)
hypothesis (Savage et al. 2020) was pub-
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lished concurrently with the music as
credible signal hypothesis. The MSB hy-
pothesis interprets music as a coevolved
system for social bonding that strength-
ened group ties and became widespread
through gene-culture coevolution (Sav-
age et al. 2020). The authors distinguish
between the concept of “musicality,”
which refers to the biological capacities
that enable the production and recep-
tion of music, and “music” itself, which
they regard as a cultural product derived
from human “musicality” (Savvage et al.
2020). According to Savage et al. (2020),
focusing on single adaptive problems
that music is supposed to solve ignores
the complexity and nature of the phe-
nomenon itself, and in practice generates
if not false then incomplete hypotheses.

Under the MSB hypothesis, the key bi-
ological capacities responsible for human
musicality should be viewed as mecha-
nisms that strengthen social bonds. The
authors’ argument at this stage, starts
from Dunbar’s classical hypothesis and
overlaps with the music as social bond-
ing hypotheses discussed above (Savage
et al. 2020).

The key feature that distinguishes the
MSB hypothesis from other theoretical
proposals, and its greatest strength, is
its emphasis on the role of gene-culture
coevolution which allows it to go be-
yond group selection mechanisms. The
authors cite recent work by Patel (2018)
and Podlipniak (2017), who suggested
that the cause of human musicality may
be the Baldwin effect — music arose as
a product of culture and over time was
transformed into an instinctive trait by
the means of natural selection (Savage
et al. 2020). Proto-musical abilities, un-
der the MBS hypothesis, were important
behavioral innovations that strengthened
group bonds to such a significant degree

that they initiated gene-culture coevolu-
tion (Savage et al. 2020).

The arguments that Savage et al.
(2020) cite in support of the MBS hy-
pothesis boil down to the areas of 1)
cross-cultural evidence describing the
cross-cultural universality of music 2)
historical-archaeological data describing
the oldest human instruments 3) devel-
opmental-the role music plays in the cre-
ation of bonding, infant-directed songs
and their universality and 4) psycholog-
ical-the strengthening of group bonds.
These arguments do not go beyond the
research cited above in analyzing classi-
cal conceptions of the evolutionary ori-
gins of music.

The basic objection against the MBS
hypothesis is the lack of a reason why
music is treated as a mechanism that
coevolved uniquely with social-bonding
mechanisms. The assumptions of the
MBS hypothesis equally explain the evo-
lutionary origins of language or any other
social-bonding behavior that is beneficial
to the group. As the authors themselves
point out, further research is needed to
narrow the scope of the MBS hypothesis
to music (Savage et al. 2020).

Summary

Music as credible signal and MSB hypoth-
esis proposed in 2020 should be consid-
ered as valuable contributions to explain-
ing the phenomenon of music in humans.
Hypotheses treating music as a byprod-
uct are difficult to sustain in light of data
collected. In contrast, other traditional
adaptationist hypotheses have treated
music as one general ability of the human
brain that has evolved to solve a specific
adaptive problem. However, in the case of
more complex processes such as vision,
memory, or just music, this hypothesis
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cannot lead to a comprehensive explana-
tion of the phenomenon. The charge of
reductionism is justified in this case. Nei-
ther music as credible signal nor the MSB
hypotheses reject previous theoretical po-
sitions entirely. They can be regarded as a
valuable additions and new perspectives
that may contribute to breaking down the
perception of music in narrow categories
of one adaptive area. It seems unlikely
that an explanation of any area of human
behavior, which is after all both the result
of biology and culture, will be possible on
the basis of traditional, reductionist hy-
potheses. The new hypotheses are holis-
tic in nature. Music as credible signal and
MBS hypotheses do not analyze music
in isolation from psychological, develop-
mental, social, and cultural factors, and
may open promising perspectives for fur-
ther research.
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