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Song and dance: a memetic angle
on the evolution of musicality and
music via case studies of a
musemeplex in Saint-Saéns and
ABBA

Steven Jan*

Department of Music and Design Arts, University of Huddersfield, Huddersfield, United Kingdom

Applying the theory of memetics to music offers the prospect of reconciling
general Darwinian principles with the style and structure of music. The nature of
the units of cultural evolution in music—memes or, more specifically, musemes—
can potentially shed light on the evolutionary processes and pressures attendant
upon early-hominin musicality. That is, primarily conjunct, narrow-tessitura
musemes (those conforming to Ratner's “singing style,” and its instrumental
assimilations) and primarily disjunct, wide-tessitura musemes (those conforming
to Ratner's “brilliant style,” and its vocal assimilations) appear to be the
outcome of distinct cultural-evolutionary processes. Moreover, musemes in each
category arguably acquire their fecundity (perceptual-cognitive salience, and
thus transmissibility) by appealing to different music-underpinning brain and
body subsystems. Given music’s status as an embodied phenomenon, both
singing-style and brilliant-style musemes recruit and evoke image schemata,
but those in the former category draw primarily upon vocal images of line,
direction and continuity; whereas those in the latter category draw primarily
upon rhythmic impetus and energy. These two museme-categories may have
been molded by distinct biological-evolutionary processes—the evolution of
fine vocal control, and that of rhythmic synchronisation, respectively; and they
might—via the process of memetic drive—have themselves acted as separate
and distinct selection pressures on biological evolution, in order to optimize
the environment for their replication. As a case-study of (primarily) singing-style
musemes, this article argues that a passage from the love duet “Mon cceur s'ouvre
a ta voix” from Camille Saint-Saéns’ opera Samson et Dalila op. 47 (1877) is the
cultural-evolutionary antecedent of the Introduction/Chorus/Outro material of
ABBA's song “The Winner Takes It All."” Discussion of their melodic and harmonic
similarities supports a memetic link between elements of Saint-Saéns’ duet and
ABBA's song. These relationships of cultural transmission are argued to have
been impelled by the fecundity of the shared musemes, which arises from the
image-schematic and embodied effects of the implication-realisation structures
(in Narmour's sense) that comprise them; and which is underwritten by the
coevolution of musemes with vocal- and rhythmic-production mechanisms, and
associated perceptual-cognitive schemata.
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memetics, museme, musemeplex, ABBA, Saint-Saéns, Implication-Realisation (I-R) theory,
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FIGURE 3
Saint-Saéns: “Mon cceur s‘ouvre a ta voix”, Section B.

both MC (Ma and Mb only) and TWTIA (Ma, Mb, and Mc¢).  individual musemes is augmented by their association in a
This association is “tight” in MC (Figure 3), but it is “loosened,”  musemeplex. As with other musemeplexes, thatin MC and TWTIA
and arguably made more prominent, in TWTIA (Figure1).  (Figure4) is perceptually-cognitively salient in part by virtue of
Finally, and perhaps most significantly, the saliency effects of  the number of relationships it encompasses and sustains: it is
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FIGURE 4
The MC-TWTIA musemeplex.

an information-rich nexus of synergistic interconnections that
augments the individual “pointedness” of its component musemes.
Such augmentation means that musemes that would individually
function as commonalities lose their good-trick attribute, because
the likelihood of their having been memetically replicated (as
opposed to their having been re-invented or drawn from a generic
store of useful figures) is higher, on account of their co-replication
with other such musemes in the complex.

If one is prepared to believe that these patterns are indeed
musemes, involved in relationships of replication by transmission,
then it is necessary to ask what it is about them, beyond the above
appeal to information-density, that makes them copyable: what
attributes do they possess that make them sufficiently distinctive
and memorable that the composers discussed here felt compelled,
at some level, to use them in their compositions instead of any other
patterns?

One explanation might draw, in part, on Narmour’s
Implication-Realisation (I-R) theory, which hypothesizes that
musical patterning, once initiated, carries within it certain
implications for continuation that, if realized, would create a sense
of continuity and openness and, if frustrated, would not only
impose closure, but would impart to the museme a heightened
“presence” (with respect to similar musemes without this feature).?*
Depending upon the size of the initial interval, implications inhere
in intervallic similarity/dissimilarity, and in registral (directional)
continuity/discontinuity. Ma-Md, with their Mf-a-Mf-c prefixes
in TWTIAs Chorus and Outro, and Mg in TWTIAs verse, are
interesting in this regard, and their I-R structures are represented
(by means of the brackets underneath the score marked with
various I-R symbols) on Figure 5, (ii). Figure 5 (i) and (ii) show the
relationships between Ma-Md in MC and TWTIA. Figure 5 (iii)
and (iv) show how the tetrachordal structure of Md underpins—by

23

p. 35-40) work considers the innate perceptual-cognitive constraints that

Inspired by aspects of Gestalt psychology, much of Narmour's (1990,

shape the unfolding of musical material within a work (the intraopus
perspective, after Meyer) and, by implication, its cultural evolution over
time (the extraopus perspective, analogous to Meyer's dialect). His
broadly inductive/empirical approach contrasts with the deductive/axiomatic
approach of Schenker (Narmour, 1977): for Schenker, the "background-level”
Ursatz shapes the unfolding of material at lower structural-hierarchic levels;
for Narmour, higher-level structure emerges from lower-level implications

and realisations.

Frontiersin Psychology

12

various manipulations—that of Mg and Mi. Note that Ma-Mc and
their prefixes Mf-a-Mf-c, respectively, are “telescoped” together in
Figure 5 by omitting repeated notes, and that the real I-R structure,
described by the interlocking vocal and instrumental lines (and
represented in part by the small bracketed notes on Figure 5), is
therefore more complex.

The symbols in Figure 5 (ii) and (iii)—representing six of the
sixteen I-R structures theorized by Narmour—are explained below:

“Process,” P = after a small interval, a continuation in the same
direction with another small interval (Narmour, 1990, p. 89)%;
“Reversal,” R = after a large interval, a continuation in the
opposite direction with a smaller interval (Narmour, 1990, p.
151);

“Prospective Registral Process,” VP = after a small interval, a
continuation in the same direction but with a large interval
(Narmour, 1990, p. 330-331);*°

“Retrospective Intervallic Process,” (IP) = a zig-zag pattern of
similarly large intervals (Narmour, 1990, p. 353);%
“Duplication,” D = a repetition of a note (Narmour, 1990, p.
97);

“Retrospective Registral Reversal, (VR) = after a small
interval, a continuation in the opposite direction with a large
interval (cf. VP) (Narmour, 1990, p. 335, Ex. 20.5).

At the risk of tainting Narmours I-R theory
with the Schenkerism it aims to supplant
(Narmour, 1977),%7 the “sub-foreground/shallow

24

p. 426) has strict definitions of what constitute small and large intervals in

While beyond what is necessary for present purposes, Narmour (1990,

specific circumstances.
25
concept of a geometrical object possessing magnitude and direction
(Narmour, 1990, p. 90).

26
their name implies, an element of post-hoc (re-)cognition of what has just
been heard (Narmour, 1990, p. 203-206).

27

“fundamental structure,” situated at the background level, is hypothesized to

Here, and in VR, "V" stands for "vector”, referring to the mathematical

Retrospective structures [symbolized by Narmour with “()’] involve, as

Schenker's is an a priori/top-down/deductive theory, in that the

regulate the unfolding of patterns at lower structural levels. Narmour's, by

contrast, is an a posteriori/bottom-up/inductive theory, in that the realisation
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FIGURE 5
Implication-Realisation structure of Ma—Md and Mg. P, Process; R, Reversal; VP, Prospective Registral Process; (IP), Retrospective Intervallic Process;
D, Duplication; (VR), Retrospective Registral Reversal. See explanations in the main text.

I-R these

summarized below.

middleground” structures  of musemes  are

1. Ma-Md constitute a double P: a three-note P interlocks with
another three-note P, giving a strong sense of downward
momentum.

. Ma-Mc are each prefixed with Mf-a-Mf-c, respectively, and
this figure has significant consequences for the associated I-R
structures:

e The Mf-a-Ma juxtaposition creates an initial R, before the
first P of Ma. This has strong expressive potential, owing
to the tension (first interval)-resolution (second interval)
curve of the R structure.

The Ma-Mf-b-Mb juxtaposition creates an interlocking
VP-(IP)-R structure. As partial denials of expectation, the
VP-(IP) sequence attenuates the energy of the preceding
Ps, imposing a museme segmentation boundary and a
cognitive-expressive “jolt” (Narmour, 1990, p. 138) over the
barline.

The Mb-Mf-c-Mc juxtaposition creates an interlocking
structure of a P followed by a D (of the eb! over the bar
line), a (VR), and then the familiar R. Again, the energy and

of lower-level implications is held to be the foundation upon which higher-
levelimplications are built. A pragmatic compromise between these extremes
holds that both axiomatic and empirical forces regulate the production
and reception of music and that both categories are complex interactions

between natural and nurtural factors (Jan, 2010, p. 13).
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directionality of the Ps is counteracted by the contrary force
associated with the radical change of direction impelled by
the (VR)-R structure.

The Mc-Md sequence is uncomplicated, being a series
of interlocking Ps. This correlates, arguably, with the
sentiment of inevitability expressed by the text.

3. Mg is even more perceptually-cognitively “charged” than Ma-
Md, in that the rising tetrachord is conjoined with a falling
minor sixth (gh!-bb) that creates a (VR). Note also that the
(VR)’s generating f!—gh!-bb pitch sequence may derive from the
VP at the end of Ma—ab!-gb!-bb—or perhaps be heard as a
musical link.

Discussing these patterns in terms of Narmours I-R theory
is not meant to “prove” that they are connected to each other
via memetic-evolutionary replication, but it certainly helps to
support an assertion of musemic similarity. That is, two identical
musical patterns will, self-evidently, have the same internal I-R
structure, as might two very similar patterns. In this sense, the I-
R structure either reinforces the arguably more tractable intervallic,
pitch, and scale-degree resemblances; or it allows distinctions to be
drawn between two superficially similar patterns that, owing to the
“categorical” nature of I-R structures (something is, by definition,
a structure X or it is not), might nevertheless be distinguished on
account of I-R differences, and therefore assigned to a separate
museme allele-classes.

What the I-R theory does offer, however, is some means of
assessing the salience of musemes, and therefore of distinguishing

frontiersin.org
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between the relative salience of two or more musemes (see Jan 2007,
p- 130-133 for a proposed quantification) in situations where other
factors are relatively consistent. This is beyond the scope of this
article to prove, because this research is by nature empirical and
statistical: it requires the survey of large bodies of music in order
to segment it into its constituent musemes (whereby “that which
is copied may serve to define the pattern”; Calvin, 1998, p. 21;
see also Meredith, 2016); followed by the comparative analysis of
the I-R salience of the resultant musemes (which should correlate
with the musemes’ relative representation in a cultural community;
Jan, 2014, sec. 6). Nevertheless, it is possible in principle that
contextual factors—the relationships connecting MC and TWTIA,
“primed” by the currency of the Jackie Wilson version—worked
synergistically with the perceptual-cognitive salience effects of the
I-R patterns, particularly those resulting from the juxtaposition of
the isolated tetrachordal “cell” to create the Mf-a—Ma-Mf-b—-Mb-
Mf-c-Mc-Md sequence. These contextual and salience effects may
have made the composers of TWTIA more disposed, in a statistical
sense, to draw upon MC than they would have done had these
conditions been different.

One must take care to distinguish inter-work processes from
intra-work processes. That is, TWTIAs Mg might exist in the
melody of the verse because Andersson and Ulvaeus copied it,
directly or indirectly, from some antecedent, in a process of
musemic transmission. But it might also have arisen from the
intra-work processes of tetrachordal manipulation represented in
Figure 5. The latter scenario still counts as a memetic—strictly a
mnemonic (Lynch, 1998)—process, because musical patterns are
being replicated (albeit from one part of the brain to another) with
variation and selection; but the intra-brain recreation of a pattern
by means of the variation of notionally intermediate forms does
not have the same cultural-evolutionary force as phemotypically
mediated inter-brain memetic transmission.

7 Music, memes, and embodiment

While framed by Narmour primarily as perceptual-cognitive
phenomena, the I-R patterns discussed in Section 6 have an innate
physicality. They motivate an image-schematic translation and an
embodied response, such that—to take the several instances of P
in Ma-Md as an example [Figure 5, (ii)]—a falling line conjures
up the impression of an object in descent; and it motivates the
head and body to tilt downwards, as if to trace and follow the
object’s path. Similarly, a (VR), such as occurs in Mg [Figure 5,
(iii)], gives the impression of the final stage of an ascent to a
peak, followed by a precipitous fall; and it similarly motivates
an upward then downward shift of the body’s center of gravity.
Thus, the I-R patterns, and the musemes that encompass them,
motivate indirect physical “tracking” actions—mirrors, or echoes,
of the music, translated to bodily motion—and these actions help
us to understand the music physically, as opposed to cognitively,
insofar as these intimately connected domains can be distinguished.
That these are largely innate responses helps explain the group
synchrony discussed in Section 3—if one person responds in this
way to a musical line, others are likely to respond similarly,
the behavior being reinforced by positive feedback fostered by
cultural transmission. Perceptual-cognitive ... embodied linkages
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also engage an additional component, especially with singing-
style musemes: a degree of pseudo-vocalisation on the part of
the receiver (and sometimes the producer®®) in which the vocal
tract silently traces the contour of the melodic line by tensing and
relaxing the vocal cords in such a way as to “prime” the required
pitches, but often without the expiration of air that would produce
audible vocalisations (Bruder and Wollner, 2021).

Making a distinction between producers (performers) and
receivers (listeners), some embodied behaviors are overt, being
directly associated with the music’s production, such as the
coordination of the lungs, vocal cords, and tongue in singing, or
the movement of the fingers on keyboards. In this sense, they are
correlated with the “digital” (primary-parameter; rhythm-pitch)
aspects of the music—producing the right notes in the correct
temporal order. Other embodied behaviors are indirectly related
to the music’s production, serving to emphasize and add nuance
to the framework of pitch and rhythm (Snyder, 2000, p. 86).
In this sense, they are correlated with the “analog” (secondary-
parameter; tempo-timbre-dynamic) aspects of the music.?® Beyond
the mechanics of musical production, much embodied motion,
certainly on the part of the receiver, is often very slight (covert)
and thus generally imperceptible. Yet it represents a clear example
of the power of musemes to motivate physical movement, in that
(as noted in Section 3), a museme does not just code for artifacts—
such as the physical sound of the music, in the form of sound-waves
moving through the air, or as printed scores—but also for behaviors
that give rise to (production), and that result from (reception),
those artifacts (see also the discussion of the interconnection of
gestemes and choreoemes with musemes in Section 2).

As suggested above, our brain-based perception and cognition
of a museme is connected to, indeed inseparable from, our image-
schematic and embodied cognition of it as a pattern for singing or
dancing. Moreover, there appears to exist a museme-embodiment
constellation [to borrow the terminology of Merker (2012)]
that connects—to list in reverse—the vocal/physical motions (v)
resulting from the embodied responses (iv) to the image-schematic
translation (iii) of the I-R structures (ii) of musemes (i).° As
is hypothesized in Section 3, musemes that accord with the
singing or brilliant styles interact with the other elements of the
constellation in different ways. Insofar as they can be separated, the
differences between musemes articulating the two styles, and their

28  Examples of this include the overt vocalisations by Glen Gould during
piano performances.

29  Adistinction from Meyer(1996, p. 14-16), pitch and rhythm are assigned
the status of primary parameters because they are discrete and measurable—
a given C# might be played too sharp or too flat in a particular performance,
but categorical perception (Calvin, 1998, p. 68) means that it is assigned
by a listener to a single, digital, pitch- or note-class. Timbre and dynamics,
by contrast, are assigned the status of secondary parameters by Meyer
because they are difficult to discretise—the difference between f (forte) and
ff (fortissimo) is relative, not absolute. In Meyer's view, the former class of
parameters is more capable of supporting syntax in music than the latter.

30  Note that this constellation traces a continuum from the necessarily
digital, logocentric taxonomy of musemes to their analog translations into

embodied effects.
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TABLE 1 Summary of differences between singing-style and

brilliant-style musemes.

Singing style Brilliant style

Mainly conjunct

Often disjunct

Narrow tessitura

Wide tessitura

Even rhythm Uneven rhythm
Measured pace Faster pace

Melodic Rhythmic

Singing Dancing

Prosodic Tactus-driven/metrical

Characterized predominantly by P
and associated I-R structures

Characterized predominantly by R
and associated I-R structures

Linear/teleological

Circular/cumulative

Affective/emotional

Energizing/motivating

Evolutionarily younger?

Evolutionarily older?

Primarily cortical

Primarily cerebellar

Associated with small hominin
group interactions (mother-infant
bonding, mate-attraction)?

Associated with larger/communal
hominin group interactions (group
bonding)?

panoply of evolutionary, psychological, and cultural associations, is
summarized in Table 1.

Of course, Table 1 encapsulates multiple open hypotheses that
stretch far back into the evolutionary history of our species.
The short musical analysis offered here is insufficient in itself
to evidence even a small subset of them—and to elucidate their
relationship to the rest of the aforementioned constellation—not
least because it has only identified a small sample of musemes in
just two works. Moreover, as two vocal works, it is unsurprising that
the overt incursion of brilliant-style musemes is relatively limited
in MC and TWTIA. Clearly, further research is needed, involving a
larger sample of musical repertoire, and empirical studies of listener
responses, possibly supported by neuroimaging studies and studies
involving the correlations between musemes and lexemes.

Nevertheless, as a small step in this direction, certain aspects
of the constellation can be observed in another potential source of
evidence—the videos of TWTIA (Appendix 2, Table 3) and of MC
referred to in Section 4.1 and Section 5, respectively. In the TWTIA
video, and while there are certainly exceptions, there is also a clear,
if subtle, shadowing effect, whereby tiny bodily movements trace
the contours of Mf-a + Ma-Mf-c + Mc, Md and Mg, feeling not
only their musical ascent and descent in terms of I-R structures
and their resultant image schemata and embodied effects—rising
up and then sinking down into acceptance of the outcome of
the game—but also the “pain-pleasure” effect of the appoggiatura-
resolution/pain-pleasure sequences that constitute Ma-Md.*! A

31  The opposite of such subtle, micro-gestures is represented, if the
historical accounts are to be believed, by the eighteenth-century singer
Adriana Ferrarese del Bene (c. 1755-c. 1804), the first Fiordiligi in Mozart's
opera Cosi fan tutte K. 590 (1790). Her apparent tendency to throw her head

backwards on rising intervals and to throw it forward on falling ones has been
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similar dynamic is at play in MC, where several interpretations—
such as that of Elina Garanca (Saint-Saéns, 2011) referred to
in relation to Figure 3—correlate the contours of the musemes
constituting the MC-TWTIA Musemeplex (and, indeed, of other
musemes not considered here, such as those in Phrases 1 and 2 of
Section B), and explicit, if subtle, rising and falling gestures.

A final issue here relates to the nature-nurture dichotomy—
to the relationship between the innate behaviors driving IR
— image-schematic — embodied linkages and the culturally
transmitted nature of musemes. There are in the final part of
the TWTIA video, at 4:11-4:55 (Outro), soft-focus close-ups on
Lyngstad, then Andersson, then Ulvaeus, then Lyngstad. These are
synchronized with statements of Ma, Mb, Mc, and Md, respectively.
In conformity with the point above, and in contrast to the haziness
of their soft-focus halo, each of the three singers enunciates the
words clearly, reinforcing the attacks on the four pitches of these
musemes by various subtle body and head movements that fractally
reiterate the overall downward motion of the four musemes. This
is perhaps most strongly the case with Andersson and Ulvaeus,
who emphasize the word “loser” with particularly clear head
movements. Broadly, the singers’ actions constitute an overt assent
gesture—yes, the winner really does take it all—and the nod-
like head movements appear to be versions of the near-universal
(innate?) “yes” downward head-gesture that is associated image-
schematically with these four musemes. This segment illustrates
the complex imbrication here of the natural/innate (genetic) and
the nurtural/learned (memetic). For the former, and in addition to
the musemes’ intrinsic image schemata and embodied phemotypes,
the action of enunciating the word implies a slight downward
inclination of the head, which serves as a token of the word
in silent gestures—nods—of agreement. For the latter, parents
permit, or indeed prohibit, certain behaviors in their children
with exaggerated head-nods and head-shakes that children appear
readily to replicate in similarly mannered ways.

Thus, such gestures appear to be socially transmissible; that
is, they are gestemes. Moreover, and further to the discussion
in Section 2, the I-R structure of a museme might motivate
certain image-schematic forces that, when embodied, create
certain gestures. These gestures may then go on to be replicated
independently of the natural forces that initially gave rise to them.
But it is important to note that when a museme is associated
with a verbal-conceptual meme articulating a positive (yes; head
down) or negative (no; head left-to-right) sentiment, then it is
likely that natural/innate—not nurtural/learned—constraints will
tend to motivate head-nodding or head-shaking, respectively.
Nevertheless, such gestures appear not to be wholly innate—there
is a memetic component—and in support of this one might cite
examples where such texts are not associated with the expected
gesture. A case in point is a performance of TWTIA by Edsilia
Rombley on the Dutch television programme De Beste Zangers
van Nederland (ABBA, 2014), where, at 2:25-2:29 and 2:32-
2:35, the backing singers in the Outro (analogous to the roles of
Lyngstad, Andersson, and Ulvaeus in ABBA 1980b) do not (as far
as the brevity of the cut-aways to them permits one to determine)

suggested as the motivation of her mocking aria “Come scoglio” in that opera
(Mann, 1986, p. 542).

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1260262
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Jan

replicate gestures similar to those of the three ABBA members in
the passage discussed above. Because these three members of ABBA
appear to have acquired aspects of these gestures from each other,
through the process or producing and rehearsing the song and
video of TWTIA; and because Rombley’s backing singers do not
utilize similar gestures, despite presumably knowing the TWTIA
video, it is likely that the innate component of museme-associated
gestures does not wholly regulate their learned dimension. To
paraphrase and contradict Wilson’s famous assertion, genes do not
(invariably) hold culture on a leash (Wilson, 1978, p. 167).

8 Conclusion: memetic drive as
shaper of vocalisation and
rhythmicisation

I have sketched, in brief, the outlines of a model of musical
pattern replication made up of a constellation of interconnected
aspects. Drawing on the theory of memetics (Section 2), I have
made a distinction between musemes in the singing style and
those in the brilliant style (Section 3), arguing that each category
implicates distinct (but partially overlapping) evolutionarily shaped
pathway for its perception and cognition. Using a particularly
salient case of museme replication linking music from two cultural
worlds and different centuries (Section 4 and Section 5), I have
argued that the perceptual-cognitive salience of musemes, their
fecundity, is partly conditional on their Implication-Realisation
structure (Section 6). Finally, I have argued that the I-R structure,
as a representation of the musemes motion-vector, activates an
image-schematic perception that triggers the embodied cognition
of the museme, which then—going full-circle—motivates a pseudo-
vocalisation and/or a gesturalisation of the museme that reconnects
it to its original evolutionary motivations (Section 7). It will
be understood that my focus on museme-replication here has
been decidedly “microcosmic,” looking only at a small collection
of musemes hypothesized to have been replicated across just
two works. For a more “macrocosmic” methodology, Anglada-
Tort et al. (2023) offers a corpus-based approach, exploring
nature-nurture interactions in song transmission. This, and
cognate rhythm-simulation experiments such as Ravignani et al.
(2017), parallel those conducted in the realm of language (Scott-
Phillips and Kirby, 2010; Kirby, 2013), and they suggest the
importance of reconciling big-data and computer-simulation
approaches to understanding the biological and cultural evolution
of musicality and music with more musicological and music-
theoretical/analytical approaches based on fine-grained tracing of
pattern relationships across specific works, such as in the present
study.

The previous section has indicated that there is a complex
process of gene-meme coadaptation occurring in music, whereby
musemes (via I-R and image-schematic factors) motivate embodied
behaviors that, while essentially natural/innate, give rise to gestures
that escape this constraint and go on to be culturally transmitted,
as nurtural/learned phenomena—as gestemes. These complex
associations of musemes, verbal-conceptual memes, and gestemes
“seek” (in the metaphorically intentionalist language of meme
theory) to optimize their replicative chances in ways that ceteris
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paribus—and in conjunction with the other (natural/innate)
elements of the constellation discussed in Section 7—are “intended”
to enhance their selective advantage in the wider meme pool
over time. As a final issue, and to offer another hypothesis that
this article does not have sufficient space to consider, let alone
evidence, in full, I consider the possibility that memes have the
potential to shape the genetic environment in which they exist.
That is, and to pick up Wilson’s metaphor from the end of Section
7, memes may have the capacity either to stretch the leash, to
break it, or even to reverse it, giving themselves mastery over
genes.

Such a possibility has been theorized in Blackmores (1999, p.
76-80; 2000, p. 31-33; 2001, p. 243-245) “memetic drive” model,
whereby memes push genes toward the increased encephalisation
necessary for their imitation and storage. I give a full overview
in Jan (2022, p. 253-258) but Blackmore’s process can be
summarized, after that overview, as follows. Note that references
to memes below potentially encompass all the categories of
cultural replicator outlined in the final paragraph of Section
2.

1. Selection for Imitation: “Capacity-to-imitate” (CtI) genes
(controlling the perceptual-cognitive and vocal-motor
substrates for imitation) will tend to spread in a gene-
pool because of the fitness advantages imitation confers on an
individual compared with trial-and-error learning (Blackmore,
1999, p. 77). Those most adept at imitation are termed “meme
fountains” (“MF”) by Blackmore (2000, p. 32). This mechanism
alone can explain an increase in brain size, because it binds
encephalisation to survival advantage via Darwinian natural
selection (Blackmore, 2000, p. 32). This is because imitation
requires substantial brain capacity; those with the biggest brains
will tend to be the best imitators and will tend, via the survival
advantage imitation-transmitted knowledge confers, to have
more viable offspring.*?

2. Selection for Imitating the Imitators: A genetically controlled
ability to identify and preferentially imitate MFs may confer
a “borrowed” gene-fitness advantage on this ability-detector’s
possessor, leading to a differential increase of such “imitate-the-
meme-fountains” genes (Blackmore, 1999, p. 77-78). Memetic
evolution and the expansion of culture gathers pace in this
phase (Blackmore, 2000, p. 32), perhaps engendering, among
other replicator-types, the early musemes (“protemes”) of
musilanguage.

3. Selection for Mating with the Imitators: Here, advantages to
genes and advantages to memes diverge. While the imitation
described in the stages above would probably have been built
on a substrate of innate capacities that arose initially via natural
selection to fulfill a number of functions, it may subsequently
have been augmented by sexual selection (Dennett, 2017, p. 266),
leading to the appearance of coevolutionary sexual selection.

32 Thisstage is "a version of the Baldwin effect ..., which applies to any kind
of learning—once some individuals become able to learn something, those
who cannot are disadvantaged and genes for the ability to learn, therefore,
spread” (Blackmore 2001, 243—-244; see also Podlipniak 2017).
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As with all coevolutionary processes a replicator’s interests
are sometimes best served not by continued cooperation but
by competition:

e From the point of view of genes: (i) it is advantageous
for a female to mate with a male MF because of the
fitness advantages (accruing from a high capacity to imitate
memes) conferred on her offspring by the CtI genes
(Blackmore, 1999, p. 78-79). As an instance of sexual
selection, this preferential mating process will tend to
lead not only to a differential increase of CtI genes (the
“ornament”), but also of “mate-with-the-meme-fountains”
genes (the “preference”). Moreover, (ii) there will be
an enhanced advantage for any alleles of the CtI genes
that privilege replication of the most currently “favored”
memes (Blackmore, 1999, p. 80)—assuming such memes
are initially gene-replication-enhancing—and, thus, an
associated advantage for females to mate with those males
with these specific alleles.

e From the point of view of memes, this initially gene-
beneficial privileging of the most “favored” memes will
initiate a process whereby: (i) memetic evolution is
further expedited, in the form of ever more diverse and
extreme ornaments; (ii) the ornament-memome may give
rise to an ornament-phemotype that is detrimental to
the replication of genes; and (iii) such gene-detrimental
ornaments will tend to evolve much more rapidly than
genes can evolve to control them, meaning that memes,
capitalizing on genetically mediated preferences, are able
to “outwit” genes (Blackmore, 1999, p. 78). In this sense,
memetic evolution has escaped the genes’ leash and is
harnessing increased encephalisation to its own ends
(Blackmore, 1999, p. 80).

If valid [and some studies have supported it (Jan, 2022, p. 257-
258)], it is not difficult to see how the specific types of imitation
considered in this article—those facilitating the vocalisations
underpinning the singing style and the rhythmicisations
underpinning the brilliant style—could have been supercharged
by memetic drive. The account offered here therefore opens
up insights only a dual-replicator perspective can afford:
music is seen as changing (but also to some extent staying
the same, as MC and TWTIA indicate) through X-eme-driven
cultural evolution in a way that is constrained by the gene-
shaped capacities—for singing and for dancing—underpinning
musicality. Yet those very X-emes appear to have shaped these
capacities in ways that, while benefiting genes through the social-
bonding adaptive benefits conferred by musicality, nevertheless
allow them to slip those bonds and pursue quasi-independent

replicative trajectories.
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