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Introduction

“There is so much music in the world that it is reasonable to suppose that music, like language and
possibly religion, is a species-typical trait of man. Essential physiological and cognitive processes
that generate musical composition and performance may even be genetically inherited, and therefore
present in almost every human being.” (Blacking, 1973 p.7)

Debates on the role of music in the course of human evolution are, in essence, addressing the question
posed by Blacking (1973) - How musical is man? Framed by his
socioanthropological/ethnomusicological investigation of the Venda people, Blacking’s writings
communicate clearly an empathic understanding and philosophical acuity of undiminishing
pertinence. In fact many of his statements, such as those used to frame this brief article, have not only
pre-empted subsequent theoretical and empirical research but have been strengthened by their results.
This is perhaps particularly of note when we consider that a great deal of progress has been made,
particularly over the last 15 years or so. Numerous conferences, articles, theses, journal special
issues, and books have been devoted to understanding music from an evolutionary perspective (e.g.
Wallin, Merker & Brown, 2000; Balter, 2004; Deliege & Vitouch, 2010; Morley, forthcoming).
Researchers from a multitude of hugely diverse academic backgrounds have made valuable
contributions addressing essential biological (e.g. Merker, 2000; Fitch 2006); developmental (Falk,
2004; Trehub, 2003); neuroscientific (e.g. Peretz, 2006); archaeological (e.g. Morley, forthcoming;
Blake, 2010); and comparative (e.g. McDermott & Hauser, 2005) concerns. Models of music’s
biological and culturally contingent meanings (Cross, 2008/2009) and arguments for a myriad of
putative rationales and scenarios regarding music’s adaptive or exaptive evolutionary functionalities
(e.g. Miller, 2000; Dissanayake, 2000; Huron, 2001; Brown, 2007; Livingstone & Thompson, 2009;
Kirschner & Tomasello, 2010; Patel, 2010) have been published. Indeed, in many ways evolutionary
theory appears to have provided an ideal framework for mutually beneficial discussion and debate
between multiple perspectives on music. As such, it has additionally contributed to a broader, more
complete, understanding of music and to a clearer understanding of the relevance of music to other
fields of academic study (Cross, 2003).
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A World of Musics

"Itis the activities of Man the Music Maker that are of more interest and consequence to humanity
than the particular musical achievements of Western man™ (Blacking, 1973, p. 4).

A consistent difficulty with some research in this area has been a view of music that has perhaps
focused too heavily on culturally-specific manifestations of musical activity. In particular, arguments
grounded in a view of music as a pre-existing commercial commodity available for passive, private,
and pleasurable consumption have proven unhelpful (see Cross 2007). A full account of the evolution
of music and its manifest functionalities needs to be equally applicable to a western concert-goer as it
is to all musics and to the full range and diversity of human musical experience. Distinguishing, for
example, between “active” music-making and “passive” listening is, for our current purposes in
particular, somewhat artificial'. Equally the concept of musical “works” is not of any primary
importance. What is significant is elucidating a generalizable capacity for music and understanding
the various structures, meanings and functions inherent in musical interaction. “Musicianship” is thus
understood, in this paper, as the full set of capabilities — innate and/or learned — required to engage
appropriately with music.

Definitional Issues

To understand “music” as a human capability, as a species-specific set of cognitive and sensory
capacities, we must begin by treating the definition of “music” as problematic... ... but not only must
we be able to incorporate in a general theory of “music” the characteristics of all different musical
systems, or “musics”’; we must also account for the many different ways in which individuals and
social groups make sense of what they or someone else regard as “music” (Blacking, 1995, p.225).

Fortunately, some much needed theoretical progress towards a broad and non-ethnocentric definition
of “music” has been made in last decade or so®. Publications by Cross (e.g. 2003) in particular, have
been influential in stressing the essentially interactive; multi-modal; embodied; meaningful; and social
nature of music-making worldwide®. His work has also been instrumental in merging biological and
cultural perspectives on music (2003), and in theoretically delineating between interacting (and
possibly overlapping) biological, social, and cultural components of musical meaning and emotion
(2008; 2009). Cross argues that music encapsulates broad biological cues resulting from basic
correlations between global structural features and motivational states; as well as social and cultural
cues that are rooted in the specificities of human interaction (partially innate, partially learned) and
personal, culturally rooted learning processes. Theoretical research of this nature provides a useful
framework for positioning music within wider interdisciplinary discussions and debates and, as such,
is an essential step towards a complete and informed debate on the evolution and functions of music.

! Even seemingly “passive” and “private” listening is upon closer inspection both active and social. Listening to music
involves activation of motor systems (Janata & Grafton, 2003); activates brain areas involved in active laryngeal and
pharyngeal articulation (Koelsch et al., 2006); and is facilitated by an attribution of social intentionality (Steinbeis &
Koelsch, 2009).

2 Following a stress on music as action in ethnomusicological literature and the lack of semantic differentiation in many
cultures, Cross views “music” and “dance” as ‘intrinsically related or simply as different manifestations of the same
phenomenon’ (Cross, 2007, p.12). | strongly support this view, so “music” in this article should please be interpreted as
referring to both “music” and “dance”.

% Cross (2003) offers the following definition: ‘Music embodies, entrains, and transposably intentionalises time in sound and
action’. In short embodiment refers to musics’ inseparable connection with the body and movement (see Thaut, 2005);
entrainment refers to mechanisms that allow us to follow a pulse and act together ‘in time’ (see Clayton et. al, 2004); and
transposable intentionality refers to the argument that meaning in music is both culturally constructed and individually
flexible.



Is music an evolutionary adaptation?

“In a world such as ours,... it is necessary to understand why a madrigal by Gesualdo or a Bach
Passion, a sitar melody from India or a song from Africa, Berg's Wocceck or Britten's War Requiem,
a Balinese gamelan ora Cantonese opera, or a symphony by Mozart, Beethoven or Mahler may be
profoundly necessary for human survival, quite apart from any merit they may have as examples of
creativity and technical progress. It is also necessary to explain why, under certain circumstances, a

“simple” “folk” song may have more human value than a “complex” symphony (Blacking, 1973, p.
116).

The question of whether musical abilities have arisen as a result of natural or sexual selection — as an
adaptation - or whether they emerged as an indirect consequence of evolutionary pressures towards
other human abilities — as an exaptation — has a long, albeit until recently sporadic, history. Spencer
(1858) and Darwin (1871) presented opposing views in the literature. Spencer argued that music
originated in the prosodic features of emotional speech whereas Darwin, conversely, argued that
music preceded language (providing the basis for “impassioned speech™) and evolved from animal
mating calls by processes of sexual selection®. In ‘The Principles of Psychology’ (1890), James
argues for a non-adaptionist origin of music, describing it as ‘a mere incidental peculiarity of the
nervous system’ (p.417). However, it was not until Pinker’s (1997) provocative description of music
as “auditory cheesecake”— “a pure pleasure technology, a cocktail of recreational drugs that we ingest
through the ear to stimulate a mass of pleasure circuits at once” (ibid., p. 528) - that music started to
feature regularly in the evolutionary literature and in academic debates. Without denying the
possibility of a non-adaptive origin of music, Pinker’s original argument has been widely dismissed as
being grounded in a narrow and ethnocentric view of music (e.g. Cross, 1999). However, it does, in
retrospect, seem to have been of benefit in provoking response and interest in questions regarding the
evolution of music.

The argument for an adaptionist view of the evolution of music has been built upon four main sources
of evidence: The universal appearance of music in all known human cultures’; Archaeological and
paleoanthropological evidence suggesting a long history for music’® (Morley forthcoming);
neuroscientific studies suggesting neurological domain-specificity for music (Peretz, 2006)"; and
developmental research into predispositions for musicality in infancy (see Trehub, 2003). While, each
of these represent large bodies of research each with their own sets of complications and debated
issues, the wealth of evidence has convinced many that ‘an adaptive model for music should be the
default hypothesis' (Foley, quoted in Balter, 2004). Correspondingly, numerous and diverse
hypotheses regarding putative rationales for the emergence of musical abilities have appeared in the
literature. These have variously viewed music as a means of coalition signaling (Merker, 2000;
Hagen & Bryant, 2003); achieving group cohesiveness (Roederer, 1984; Brown, 2000b; Kirschner
& Tomasello, 2010); and as a quasi-playground for exploring and learning key social skills (Cross,

4 Miller (2000) has more recently reopened the debate on a sexual selection model of evolution for music. However, his
argument has been criticised for an ethnocentric bias and for failing to account for the specificities of music. We cannot
discount that sexual selection may have played a significant role in the evolution of musical capabilities. However, to date
the evidence appears slim.

5 As noted by Huron (2001), music is not only a universal feature of human culture, but also a feature that universally
consumes a large amount of time and resources.

® The oldest uncontroversial evidence comes in the form of flutes/pipes from the Geissenkldsterle site that were been dated
to 367800 -+/- 1000 years® BP (see Blake, 2010; Morley, forthcoming; for recent reviews)®. Crucially it must be assumed that
musical behaviour and even the use of musical instrumentation considerably predates these findings. The flutes are highly
complex in design and are hence unlikely to represent the first instance of material objects for musical engagement.
Furthermore, ancient societies would, as is the case in modern-day hunter-gatherer societies, most likely have produced
music primarily vocally and percussively employing biodegradable materials (see Morley, 2003).

" In particular, studies of congential and acquired “amusia” (see Peretz, 2006) have been interpreted as demonstrating a
“double-dissociation” between music and language. This view has notably been challenged by a study by Patel et al (2008)
indicating that some amusic individuals also have difficulty in processing speech intonation patterns and remains a debated
issue.



1999). Notable for a wealth of supporting evidence is Dissanayake’s (2000) argument that increased
infant altriciality in the human lineage (e.g. Joffe, 1997) provided evolutionary pressures for
proximate physiological and cognitive mechanisms to ensure longer and better maternal care. Human
music is thus seen to have originated in the multi-modal affiliative interactions between mothers and
infants under six months of age. However, a possible restriction in the extent of the theory’s
explanatory scope is that, while it would appear to account for quasi-musical features inherent in
mother-infant interactions (see Papousek, 1996), it does not explain how we got from that to full
manifestations of “music”.

Others remained unconvinced by an adaptive origin of music. Livingstone and Thompson (2009)
argue that music emerged as an exaptation from the acquisition of the ability to attribute mental states
to self and others, whilst Panksepp (2009) views the emotional power of music as being rooted in the
evolution of basic motor and emotional systems of the brain. Patel (2008; 2010), describes music as a
“biologically powerful human invention” — a “transformative technology of the mind”. Patel uses the
example of the invention of fire-making to demonstrate that universality need not imply biological
adaptation and interprets the available neuroscientific literature on music as suggesting that music can
have lasting beneficial effects on nonmusical, pre-existing brain functions within an individual
lifespan rather than originating via natural selection processes.

Patel (2008; 2010) argues that the available evidence fails to challenge a null hypothesis that assumes
no natural selection for musical abilities. Conversely he argues that the available evidence for
linguistic abilities is sufficient to reject a corresponding null hypothesis. Either or both views may
well turn out to be correct. However, a comparison of the evidence he gives to support these
contrasting views is not entirely convincing. In support of the case for an adaptive origin of language
Patel draws on ten principal sources of evidence: Babbling; anatomy of the human vocal tract; vocal
learning; precocious learning of linguistic sound structure; critical periods for language acquisition;
commonalities of structure and development in spoken and signed language; robustness of language
acquisition; adding complexity to impoverished linguistic input; fixation of a language-relevant gene;
and a biological cost of failure to acquire language. My reading of the literature is that the first eight
of these sources of evidence are at least equally valid for music or have corresponding parallel
evidence in psychological studies of music®. Furthermore the specificity of the FOXP2 — a gene
whose mutation has been linked to hereditary language impairment - to linguistic capabilities is not
completely clear®. 1 would argue that it is far too early to suggest that there is no biological cost of
failure to acquire musical abilities™. Crucially, just as it has proved difficult to define “music”, it is
currently unclear what constitutes a generic failure to acquire musical abilities. Despite some
anecdotal accounts of cerebro-vascular accidents resulting in a lost interest in music (Griffiths et al.,
2004) and a recent study reporting specific difficulties in pulse detection (Philips-Silver et al, 2011),
neurological studies of individuals identified as being “amusic” have almost exclusively dealt with
deficits in fine-grained pitch perception (see Peretz, 2006;). Many “amusic” individuals are able to
engage appropriately with other important aspects of music and retain strong emotional connections to
music. Furthermore, it remains to be seen if the results of studies of “amusia” are applicable across
cultures (see Cross 2010).

It is important to note that where music and language would appear to share common psychological
resources (see Patel, 2008) this need not imply a weakness to an argument for an adaptive origin of

8 With reference to Patel’s description of similarities between spoken and sign language, | am, first of all, unaware of any
evidence suggesting that the reapplication of a behavioural trait in a different modality is indicative of adaptive evolution.
Furthermore it is worth noting that some individuals with acquired deafness have continued to perform and compose music
at very high levels. Clearly audition is a crucial and primary component of most musical engagement. However, music is, in
essence, a multi-modal activity in which sound and movement are intrinsically linked from early developmental stages
onwards (Bahrick & Lickliter, 2004; Philips-Silver & Trainor, 2005; Thaut, 2005). Linking in with this, another interesting
question for future research could be how much benefit deaf individuals derive from rhythmic dancing.

% Alcock et al., 2000 have, for example, reported significant detriment to musical rhythmic capabilities in affected members
of the “KE” family.

10 An additional point worth making is that even if this were shown to be the case, it need not necessarily imply that a loss of
musical ability would not have been biologically costly at an earlier stage of human evolution.



music. It is entirely plausible that music came first. Conversely to nonadaptionist accounts of music,
some authors (e.g. Vaneechoutte and Skoyles, 1998) have argued, that language is constructed in part
upon features that were originally selected for music. The prevalent view and that which perhaps
appears most likely, however, is that musical and linguistic capabilities share a common foundation in
the form of a shared ancestral communicative medium (Brown, 2000; Huron, 2001; Morley,
forthcoming). Whilst reaching a definite consensus in the near future is perhaps optimistic, further
theoretical, psychological, and neuroscientific research comparing the underlying mechanisms
involved in music and language will hopefully advance this discussion.

Unresolved Issues

“Music” is both the observable product of intentional human action and a basic mode of thought by
which any human action may be constituted. The most characteristic and effective embodiment of this
mode of thought is what we call “music” but it may also be manifested in other human activities, and
even in the organization of verbal ideas, such as Martin Luther King’s famous “I have a dream”
speech or in the poetry of Gertrude (Blacking, 1995, 224-225).

The complete human capacity for music is a vast conglomerate of abilities. Many essential perceptual
and physiological abilities are present across species, whilst others are likely shared with other human
communicative repertoires (in particular language). It can safely be assumed that music evolved as a
complex “mosaic” of skills, some of which may individually have evolved at varying times and/or for
various reasons. It is therefore crucial that putative evolutionary rationales and debates on music and
evolution are grounded in a broad comparative understanding of music’s “design features” —
components of the human capacity for music that generically distinguish it from other forms of animal
and human communication. Alternately, it is unclear, in evolutionary or comparative discussions,
whether aspects of “music” are not more precisely attributable to broader categories of relevance. Ina
recent attempt to address this concern and to describe putative “design features” of music (Bispham,
2009), | present a model of the psychological and physiological specificities of engaging with
“musical pulse” (see also Bispham, 2006); “musical pitch”; and “musical motivation”. | hope to build
on this work in forthcoming publications.

Two further unresolved issues relate to proposed putative functionalities of music that describe its
emotional nature and ability to engender group cohesiveness. There appears to be a widespread
consensus that both are central components of music and crucial to any evolutionary account of
music. However, an understanding of how music is functional in these regards and solid arguments as
to the evolutionary significance of these connections has proved somewhat elusive, possibly reflecting
a bias of attention in related fields of academic investigation.

The overwhelming focus of experimental research in the study of music and emotion (see Juslin &
Sloboda, 2010) appears to be on the expression of emotion. However, In terms of expressing
semantically decodable emotional states, music appears to achieve very little, if anything, that is not
equally realizable through other means of communication (Juslin & Laukka, 2003). Instead, a
specific function of music - which is notably effective in the induction of “mood” (see Juslin &
Vastfjall, 2008) - is perhaps rooted in its connection to the regulation of emotion. My understanding
(following Trehub et al., 2010) is that musical engagement creates a temporally sustained framework
for interaction that allows participants to efficiently co-regulate affect and achieve a group
convergence of emotional and motivational states. | would argue that it is this facet of music, together
with its floating intentionality (Cross, 2005), that enables it to be particularly efficacious in supporting
ritualistic ceremony. Crucially, from this basis, it may be possible to construct a biologically valid
argument of musical functionality with reference to models that view emotion regulation as being
meditated by mechanisms of cardiovascular vagal regulation (Porges, 2007) and as being biological



costly (Thayer & Lane, 2007)''. A shift of focus towards interaction and emotion regulation in studies
of music and emotion would, | believe, potentiate a considerable advance in our understanding of
music and evolution.

Specific characteristics of music (e.g. Brown, 2007; Bispham 2009), the universal use of music in
ritualistic ceremony (e.g. Nettl, 2000), and quite simply the experience of musical interaction,
strongly support a connection to group level functionalities and social connectedness. As such a
group-level selection argument for music (Brown, 2000b; see Wilson & Wilson, 2007) may appear
attractive. However, it has proved difficult to find a non-contentious theoretical framework for
understanding these aspects of music within the available expositions of evolutionary theory. The
study of music in evolution would appear to me to support the case that evolutionary theory needs to
find ways of more satisfactorily accounting for positive human traits of compassion, empathy, and
cooperativity.

A final note

The function of music is to enhance in some way the quality of individual experience and human
relationships; its structures are reflections of patterns of human relations, and the value of music as
music is inseparable from its value as an expression of human experience (Blacking, 1995, p.31)

Music is clearly functional in many different ways in modern-day society. Studies of “homeless
choirs” (e.g. Bailey & Davidson, 2005) are testament to the transformative and life-affirming potential
of music; Musical classroom games and improvisation have been showed to be instrumental (and
particularly so) in the development of empathy in children (Rabinowitch, forthcoming); and music has
been of much benefit in the treatment of affective disorders (e.g. Koelsch et al, 2010). Of course, this
represents only an extremely small number of the many cultural, social, personal, and experiential
uses and functions of music in modern-day society and it is important to note that not all these need
necessarily be directly reflective of an evolutionary history. However, what appears to be very clear
from an evolutionary perspective is that music is an integral biological and cultural component of who
we — homo sapiens - are. Not only does the study of music in evolution support a long history, it has
also provided a framework for discussing and understanding complementary views that seek to
explicate putative functionalities at genetic, behavioural, organismic, and/or inter-personal or group
interactional levels (Cross, 2003). Coming back to Blacking’s question posed in the title of this paper,
it seems that, at all available levels of investigation and explanation, there is strong evidence to
support the view that “man” is indeed highly “musical”. My hope is that a continued study of the role
of music in evolution will be able to contribute to arguments that promote the role of music in society
and education and, in particular, to arguments promoting the importance of simple, active, social,
exploratory, and inclusive means of making music.

1 For a recent paper on the relevance of models of autonomic nervous system function (and dysfunction) to music see Ellis
& Thayer, 2010.
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