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notes on an old piano and find a key to avoid them, but couldn9t remember how 



Ceci n’est pas une pipe

Introduction to 8Ceci n9est pas une pipe9

Introduction to 8Music Origins?9



Rousseau9s Heritage

Umbilical 8Chords9

Introduction to 8Footsteps to Flutescapes9

The Middle Stone Age (MSA), the 8Mousterian9, and the Middle Palaeolithic (MP)

9s Probability Groups



Hidden Sounds in Hahn9s Monograph, and Organological Morphology

Seeberger9s flute



Monica9s house
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<Aurignacian Rhapsody: With, through and about flutes from Swabian origins, in
priori, and a posteriori= 

humans. The study9



=Aurignacische Rhapsodie: Mit, durch und über Flöten schwäbischer Herkunft, zwischen a priori 
und a posteriori<, Frances Gill, 30. April 2023.



heißen: „LISTEN I am making a flute for you< und „Sonic Debitage< und sind au

 

  





FIGURE 5.20. Distribution of worked ivory for the .

 Constructing a mammoth-ivory flute (links V)



FIGURE 6.2. Cajsa S. Lund's 8research wheel9

FIGURE 7.3. Compositions related to GK1: 814 cm9 and 8Green Källa9

FIGURE 7.8. Best playing areas for 5 reconstructions of GK3 across two embouchures (8ney9 and 8shak9)

 called <GK3 22 cm Ney=



  





  





  



 

  



Professor Conard9s invitation, an opportunity to study Archaeology as a mature student in order 

writing my bachelor9s essay in Experimental and Music Archaeologies with a focus on Stone Age 

er9s dissertation in Musicology was completed 

additional Master9s course in Archaeology which I began with a new baby 3
3 who accompanied me to lectures only days9 old. The course I was not able to complete in 



burden of research was too much and I shouldn9t continue, and many times I questioned my 
emember a conversation with Nicholas Conard who had said <just do it=. In 

3 3



"Caves of the Swabian Jura= at the Department of Early Prehistory and Quaternary Ecology, 

Composers (VICC) for a week9s residency in Gotland (Sweden) in December 2022 to record the 

for 8Aurignacian Rhapsody9.



3

We9re hungry; are you making tea or are we getting our own? 



 

 

 

 

 

 

 



Ceci n’est pas une pipe

 CECI N’EST PAS UNE P

Ancient Greek ( φλÀ¿ = phlox)
Modern Greek (φλόγα = floga)

Modern Greek (φλÀγέρα = flogera)

 

 8 N9EST PAS UNE PIPE9

’s inherent musicality is less well understood and all the 

3
3

material that emerges when they all come together, also known as 8music9. In this sense, flutes are 
s, or 8soundtools9 which is a term coined by Cajsa Lund and now widely used by music 

hodology in this research is situated in the <domain of human phenomenology (that is, 
the relationship or interface between cognition and material culture)=, (



Ceci n’est pas une pipe

towards what things do rather than what things mean. The three most complete 8flute9 finds 

8aerophone9 finds in various contexts (e.g., 

Ceci n9est pas une pipe

icon of a pipe; the pipe can9t be stuffed with tobacco and smoked because it is a representation, a 

patterns are on an ivory flute moving in the playing, like zebra stripes. If Magritte9s pipe was a 

understanding 8modernity9 in th

refocus the rationale for approaching the subject of cognition in archaeology. Would Conard9s 

Lawson and d9Errico 2002
) pointed out that the term 8flute9 is strictly speaking incorrect because if 

3

The term 8primitive9 may be better served with a non pejorative connotation, e.g., 9non Western9 in



Ceci n’est pas une pipe

3

aerophone with the term 8wind instrument9, a term that a group of us adopted in an article 

), I am still not clear whether the term 8pipe9 is an umbrella term for 8aerophones9 or 
an alternate name for a 8flute9. Paula Scothern summarising categories for a Palaeo

general instruments. She doesn9t mention chordophones since these are not typical Palaeolithic 

child9s play, where such engagement with sound material is a good place for interrogating

. As Malafouris writes; <the focus is on understanding the material world as a constitutive and 

perspective= (

There is another consideration in relation to the diameter of a tube called 8end correction9 which I d
experiment called 8Copper for bone9.



Ceci n’est pas une pipe

overview of the term <Music Archaeology= in referring to <palaeo
organology= in referencing the term <Archaeomusicology=). 

3

3

) guess which one. She experienced theoretical debates supervised by Sweden9s Mats 

challenged particularly Moberg9s criticisms towards her perspectives (

). Lawson9s methods include advocating performing practice and 



Ceci n’est pas une pipe

composition, which he discusses in <Epistemology and Imagination Reconciling Music
Archaeological Scholarship and Ancient Music Performance Today= but he is cautious about 

). 8Archaeoacoustics9 has emerged formally in the last two decades (e.g.

recommend that a <comprehensive scientific definition of music must take into account= the 

 

 

 

 

Inferring that perhaps all sounds needn9t be thought of as being treated musically (

music in terms of just this 8acceptance9. Choosing to e

3 3

ceases to be relevant. It isn9t just the philosophical question about music and the babbling brook 

Cross and Iain Morley argue for a <fundamental delimitation= of music9s functions on the basis 
of <what can be legitimately construed as 8musical9 across cultures and times=. They claim that 
<music appears to be a solely human phenomenon= be

 

 

 

 



Ceci n’est pas u

[…]  8 9 (

Ethnomusicologist Bruno Nettl writes that: <th

phenomena in the animal world= (
that <we should n

musicality= (

<though we all feel we know what music is, it has proven remarkably hard to define= (
), and <Accepting that s 3

3
unsatisfactory= ( ). Morley explains that <musical knowledge is 

ntuitive that few authors consider it necessary to define the term= (

were made to be played which makes them as relevant now as when first made and played; <Far 

range of processes that together, make up the cultural phenomenon that we recognize as 8music9 
=  (



Ceci n’est pas une pipe

 
 

 

 
 

 

 
 

…likely is that the record we have is representative of a change in the production in instrume
3 3

Morley9s use of the word dominance is significant because the dominance of any behaviour 

 

 

in their lives, and carry that memory with them. I call this the 8immutable flute9 hypothesis. 



Ceci n’est pas une pipe

The 8immutable flute9 hypothesis argues that the Aurignacian

3
3

3 3

 

of 8things9 in current anthropological 



Ceci n’est pas une pipe

3 3

platform called 8Bandcamp9 (bandcamp.com) under the artist9s name 8Frances Flute the Bellows 
Mender9. 



Ceci n’est pas une pipe

(8m9 numbers), release (8r9 numbers) and sometimes artist reference (8a9 numbers). The second is a 



Ceci n’est pas une pipe

  



 

Professor Einstein looks more like a musician than like a mathematician. <If,= he confessed to me, 
with a smile that was half wistful, half apologetic, <I were not a physicist, I would probably be a 

cannot tell if I would have done any creative work of importance in music.= 
<Perhaps,= I remarked, <if you had chosen to become a musician you would outshine Richard 

dimensional music.= Einstein gazed dreamily–
–that space which his investigations have robbed of infinity? <I cannot tell,= he replied, <if I 

life out of my violin.= 

 

 INTRODUCTION TO 8MUSIC ORIGINS?9

lific writers on the subject of 8music origins9 have 

; etc.). Historically, <philosophers, intellectuals and musicians= revered music9s 
<special powers= (

<abstruse discourse= (

Whatever music9s mystery, it is known to change its expression through time and place. Eckart 

Lowenthal likewise refers to elevator music as a <tranquilliser= far removed from <the amplified 
world= of concert works like 

). Lowenthal too veers off into the conceptual world of music9s outer space 
51 BC), reflecting on <Pythagorean formulae= and 

<orbital sounds= ( ). Tracing Western classical music via a theme of <co
expressive urges= he juxtaposes <universal, mystical, transcendental= with <local, particular, tribal, 
parochial= types of expressions, actualised in sound as Western heritage (

chorus singing 8ah9 so significant at the climax and nearing the end of such a sonic journey into 



). Listening to the 8pop hit9 

3
3

continues to imbue 8music9 with a never

Tracing 8music9 back to the dawn of the hominins is one approach that Iain Morley has 
demonstrated in his work on the 8pre history of music9 which includes an in

of 8musicality9 (

tes that the <shift to bi

humans= (
3 means 8at a walking pace9 3

infernal music which Lowenthal discusses, very recent. John Blacking9s writing claims that <The 
Australopithecine gait was more a run than a walk= (

iscussing <The musical 
implications of bipedalism= (

and see also the subject of 8gaits as sound9 
g that music can be understood as <the embodiment of the physical 

world in motion= (

3 which I have previously discussed in <On Cajsa 
Lund9s Legacy and Moving Movements= ( 3

3 3



a basis of experimental practice coupled with chance experience. Whatever a body9s speed or 

does not rely on knowing words for 8one9 and 8two9 for walking to happen. I argue that symbols 

students to 8step9 in time to the music, which is presumably why this can be found on the syllabus 

8musilanguage9 ( Rousseau9s Heritage

gatherers. He writes, <Lubbock provided Americans with a Darwinian 



late eighteenth century= ( o add that <the existing social order 
came to be thought of as biologically grounded and immutable= (

The subject of emotions in relation to music is well documented; <throughout history, music has 
frequently been described as the most 8emotional9 of the arts= (

; etc.). Albert Einstein9s

feelings; 8Music9, is about personal <joy= experienced through playing a musical instrument. The 

than fixed and static, even when feelings are the type that Damasio calls <background feelings= 

Jerome Lewis, called <Wild Voices: Mimicry, Reversal, Metaphor, and the Emergen

of Ellen Dissanayake9s ethological perspectives on ritualisation and music (



this section is <Umbilical Chords= which I hope is self

had made him think differently about music. Although there is the word 8musicking9 introduced 
by Christopher Small in 1998, it is surprising that there is no verb in English for 8music9 where 

8Music Origins?9 with the title including a question mark as a symbol of the perpetuity of this 

 

 

3
universal unconscious structure… (

Dividing an organism9s characteristics into those explained by intrinsic nature and those explained by 

especially talented musicians to be described colloquially as <born that way= (

nowledging the dichotomy I reject ontological 8naturalism9
and music in particular; <Music […] is a bio

8Nature9 and 8culture9 are constructs (

n different cultures9 conceptions 
of music, for example, some cultures contain no single word that relates to what we recognize as music… 

Terms such as 8cultural9 and 8biological9 are found across the literature in archaeology for the 

perspectives about 8modernity9 in human evolution may also be called into question. 

8Naturalism9 ( after <Beyond Nature and Culture= by 



8flutes9 and 8flames9 mentioned in the introduction 
to this thesis. This is an apt analogy when it is considered that <Humans did not invent fire, but 
instead harnessed it, giving purpose to an otherwise most unwieldy and destructive force= 

instead harnessed wild sound. Andrew C. Sorensen9s article called <The Uncertain Origins of 
Making by Humans= ( ) refers to fire as a 8range expander9 which music almo

…it is unhelpful to conceive of fire control as a purely cultural <technology,= artificially splitting biological 

would seem to be a standard approach that reasons the existence of <a 8natural biologically based 
musicality9 and music as a culturally constructed phenomenon which builds upon that biological 
basis= (

3

of affairs for music which Morley acknowledges that for some 8cultures9 is alien. This is 

In <The Singing Neanderthals= Mithen suggests that Neanderthals were very much in touch with 
ome alienated from these; <all modern 

humans are relatively limited in their musical abilities when compared with the Neanderthals= 
). The inference is that 8nature9 and 8culture9 having been split into the categories of the 

(in the ontological present for 8us9) are reunited in 
behaviours (in the ontological past for 8them9). 

Doesn9t separating the musical existences of modern humans from the 



<there is currently no agreement as to whether music was an evolutionary 
adaptation or a cultural creation= and that <
involved exaptation, cultural creation and evolutionary adaptation=

support a < that emphasizes its constituent capacities= 
3 their emphasis), continuing that <It is virtually impossible to underpin the evolutionary 

role of musicality as a whole=. 8Bio musicology9
) as the biological study of musicality in all its forms; <While music, the product of 

productively studied from comparative, neural, developmental and cognitive perspectives= 

3 a subject which has been called the <discipline of things par excellence= (
3

 

 

 

 

 

 

Fitch9s approach towards these principles explicitly encourages the call to flatten bias: 

 

 

 

 

 

 

 The 8multicomponent9 principle: musicality encompasses multiple 

 The principle of explanatory pluralism: consider all of Tinbergen9s explanatory levels;

 

 

 …musicality is built upon a suite of interconnected capacities, 

 …pluralistic Tinbergen perspective that addresses and 

 …a comparative approach, which seeks and investigates animal homologues or 

 …an ecologically motivated perspective, which recognizes 

Gill9s emphasis



Fitch concludes that <there is no conflict between these endeavours, and indeed there is great 

potential generalizations= (

hairs stand up on the back of one9s neck, which is a phenomenon called 
). Another perspective concerns how <early and intensive exposure to music during 

= (

. This is what Morley9s work (

tion for 8music9 was 

 

 

many scholars9 definition of music but I would prefer to include non

Rubin9s Vase. Rubin9s Vase allows the observation of a 



written musical score, or the sound of a 8drop hammer9 ( 8drop hammer9 referring to 

is an adaptation of Ingold9s model in which we have changed the orientation and 

The word 8storage9 is not strictly a space for storing information, like a com
word 8storage9 is geared instead towards the feeling of life. Morley explains that:

global nuclear repository problem. The case in France known as 8The Programme9 seeks 
to realise 8the informational and memory capacities of the world of sound to design a generative
signage that will carry collective memory on a large scale= (

for Radioactive Waste Management (Andra). In Bloyer9s research he

term. The term 8bias9 is important for theorising the idea of Ruben9s Vase 



Gill9s working definition of music as sound

refers to EWM as <the 

procedural and declarative (8factual9) memory= (



regarding Neanderthals9 expert intelligence), 

With the emphasis on the word 8enhanced9 it becomes possible to conceive of music as a form o

 

 

1903] wrote an article called <The origin and function of music= 
). Spencer9s 

Spencer9s argument for music origins is a linear path from 8speech9 to 8chanting9 (musical 
recitation), and to 8proper9 music described as 8elaborative9. An overtly
that <…from the evidence furnished by existing barbarous tribes […] the vocal music of pre
historic times was emotional speech slightly exalted= ( ). Spencer9s 

The word 8feelings9 is used for both senses and emotions:

3 3

Spencer9s text discusses the <direct connexion between feeling and motion= (
that <feelings demonstrate themselves in sounds as well as in movements= (
<Children may often be seen to 8jump for joy9 (
The text continues that <the chief peculiarities in the utterance of the feelings= can be grouped as 
< = (

referring to 8sentic9 factors in this context 



). Spencer9s use of the words <extent= and <direction= as related to <vocal intervals= and 
<variability of pitch= are given in his analysis of human

He wrote that < , loud sounds will be the habitual results of strong feelings= (
that <emotion makes use of fifths, octaves, and even wider intervals= (

<For to make large [vocal] intervals requires more muscular action than to make small 
ones= ( ). Spencer9s text refers to vocal timbres, writing that <The different 
voice accompany different mental states=, reporting that <Under ri
acquires a metallic ring= (
women: <In accordance with her constant mood, the ordinary speech of a virago has a piercing 
quality= ( ), and <the cry of the disappointed urchin grows more shrill as it grows louder= 

Spencer9s text identifies the relation between the sentic state and graded spectra (borrowing 
Brown9s terminology 

He claimed that <the chants of savage tribes are very monotonous= equating this 
perception to (his imagined/speculated) <ancient chants of a like monotonous character= also 
likened to songs <extant among boatmen and others in the East= ( ). Spencer9s perception 
nd attitude to music was a blatant hierarchy involving a requirement <to distinguish the lower 

vocal music from emotional speech, and the higher vocal music from the lower= (
remarked that, <for though savages have their dance

called= (

Spencer referred briefly to a concept of signs; <All speech is compounded of two elements, the 
3the signs of ideas and the signs of feelings= 

). His view on music was that <song employs and exaggerates the natural 
language of the emotions= (

…dancing, poetry, and music are connat 3

g that <Musical composers 
are men of extremely acute sensibilities= ( ). It is at this conceptual junction that Spencer9s 

3



3

Spencer9s text actually conveys that music is functional. By r

Spencer ended that <the love of music seems to exist for its own sake= (
Spencer9s writing something like Music Archaeology had not been established; <the facts are of a 
kind which it is difficult to measure, and of which we have no records= (
are indicative of a colonial attitude in which connotations of a word like 8savage9 (

 

complementing this with insights from Morley9s 

ity of Native American music by referring to Nettl9s lecture of the 
Arapaho Indians of Wyoming in order to counter the impression that <It may seem that the 

rms of complexity= (

text; <whereas sound is of the essence of music, language is mute= (

8transmission9 of music is in focus. Besides getting a more rounded impression of the context of 

also delivers a much closer affinity to the researcher9s musical perspective. In this case, my 

Nettl gives whilst 8we9 listen along. This involv



The first song Nettl transcribed in his career, he explains, is what he calls the 8Wolf Dance Song9 

he still does not know for sure if he has it <really right=
that are 8meaningless words9 which he clarifies are not words from another tribe or older 

referenced). There are also vocal pulsations which Nettl mimics by performing these <uh uh uh 
uh= pulses that he explains occur at regular intervals whilst singers are singing the melody at the 
same time. Of further significance is a <curious discrepancy= between a synchronised drum 

about it, commenting that it is <related in some complicated way or maybe unrelated=. From 

lines of music are <handled without difficulty=. Secondly, this all happens in ensemble with 
performers singing and drumming in <excellent unison=. Nettl calls the musical collective a 
<marvel of consciousness= so much so that transcription continues to challenge his musical 

songs as one that does not fit a Western ontology, i.e., learning songs <line by line=, for example. 
Songs are given to individuals in dreams or visions (8transmitted9) by a
is an animal like 8a bear9 or 8a beaver9. Learning a song in one hearing like this is another marvel 
to Nettl who refers to this as <musical economic craftsmanship=. This type of music genesis 3

3

cutting in here with Tim Ingold9s conceptualisation of skills. Ingold writes that <Skills are not 
transmitted from generation to generation but are regrown in each= and explains: 



that it actually isn9t ready made, like musical 

e Plains Indians writes that <little credit for agency in composition (in 
the contemporary Western sense) was given to individuals= (

 

 

…the music itself is said to have no symbolic content. According to Nettl: 8native informants are able to say 
lexical] music9 (

Duncan9s oft quoted remark that <If I could tell you what it meant, there would be no point in 

referring to the Sioux 8Grass Dance9 which <uses vocables (non lexical meaningless syllables)= 

therefore, that a notion of 8symbolic thinking9 is not the 
musicological phenomena. Dissanayake thinks it isn9t the best 

way to think about archaeological material in terms of <What Symbol Fixation Leaves Out=. In 
entitled <Ancestral Minds and The Spectrum of Symbol= she explains that the agenda 

in the same, often <naïve=, 

clarifies for his own work that <
linguistic utterances […] 

also encompasses tonal elements of communication= (



<loose= and <idiosyncratic= the word 
why the dichotomy between nature and culture is unhelpful here; <attempts to define 8music9 can 

regarding studies of evolutionary origins= (

Whilst it is clearly important to recognise that <The use of symbols is considered to be a critical 

type language, in which the majority of words are symbols= (

horse9s footprint as an and the word 8horse9 as a 

two coconut shells 8clip clopping9; the flute 
piece <Circus Pony= (

Western examples of nonsensical vocables in songs. <
The Sea= ), and <Supercalifragilisticexpialidocious=

<Hickory Dickory Dock=

phenomenon is also documented as a lovers9 language between 

several features which the Pygmy and Plains Indians share. […] They believe the way to communicate with 

as 8the forest is good9 among the Aka ( ) or 8we are the children of the forest9 among the Mbuti 

gatherer societies that feature in Morley9s thesis on the pre



…the molimo trumpet, a single end
answer the men9s singing (

From a semiotic perspective, his description of the molimo trumpet is a little confusing: <The 

to an onomatopoeic word such as 8miaow93 3 3
version of an index= (

is confusing; isn9t what he describes actually a dynamic icon? He writes that the sounds are 
<considered= to wake up the forest but without considering that the sounds may actually really do 

Girls when they announced to the world in a song that they want to <zigazig ah= (

 

In his text <Voice and Musical powers= (

Darwinian view, women9s voices are <sweeter=. Darwin9s text refers to the 
<tender= nurturing disposition of women in contrast to their rivalry

Darwin9s inventory of examples includes the musics of insects, fishes, amphibians, birds and 
mammals. Describing the music of insects and spiders, he wrote about the <beautifully 



constructed stridulating organs which are often confined to the males alone= (
), he added that <the sounds thus 

sometimes pleasing even to the ears of [hu]man[s]= (
the aesthetic effect of the spider/insect 8music9 on humans builds into a chief narrative about 

, a gibbon with <an
extremely loud but musical voice= (
and their <auditory hairs= on writing that: 

Darwin writing about musical capacity claimed that humankind <possessed these faculties at a 
very remote period, for singing and music are extremely ancient arts=
music, like poetry, to be <the offspring of song= (

 

 

called 8proper9 (human

8nutritious9 food.  Darwin9s text

Darwin, however believed that: <neither the enjoyment nor the capacity



of life, they must be ranked among the most mysterious with which [s]he is endowed= (

on the word 8mysterious9 (
every day sounds of <daily life=, e.g., prosody, 

<serve many purposes= (

 

 

…the idea that music might be complicit or culpable as an injurious practice runs counter to some of our 

on performers if the music induced them to tears. This is the basis of Cross9s counter argument 
a provocative position expressed by Steven Pinker who maintains that music is 8useless9 

). Darwin9s comment about terrible emotions is a comment worth exploring if music 

complexion by Andrew Jay Chung who asks <What If Music is Sexual Violence?= (
) and in his study concludes that, <music par

). Darwin9s point is that music does not incite terrible 

) writes <Neither the isolated gun nor the isolated individual can 
bear the responsibility for the act of killing= Malafouris (



<
Iraq= ( ). Although his research is considered <significant= and <timely= according 

<The silence characteristic of our own 
not really addressed= (

Vygotsky9s notion of at agency <resides in the blind spot in which 
society and matter exchange properties= 

claims <

five pathways to torture. The <sensory deprivation= pathway ) or <no
torture= makes use of two channels in which physical sound
manipulated in order to control sensory experience, such as <enclosing the subject in an anechoic 

). The <military tradition= pathway (

She writes that there are <many plausible routes via which music could enter prison camps and 
other detention facilities as an extension of military traditions and practices=. A salient point she 

is that, <any musical practice 

torture and CID punishment= ( 9). In the <political communication= pathway (
8re education9, and the 8perception of threat9, as 

music when later describing their experiences; <we find so many references to prisoners being 
forced to sing either their own songs or the songs of those who are maltreating them= (

In the <humiliation pathway= ( ) Grant describes <the flute of shame= which was a 

become twisted as acts of torment and bullying in the school playground noting that <forms of 



repetitive speech and <singsong= intonations in marking such interactions= (
3 the <power performance pathway= 3

American children9s programme 3
3 came to be used as an integral part of torture practices in US detention camps in the <War

Terror= (

<enhanced interrogation= acted out by Cerf and a US interrogator, writing, <it is exactly the 
3

3
exchange= (

Darwin claimed that <mingled feelings= from music <may well give rise to the sense of sublimity= 

in connection with <relief from anxiety and 
psychological pain= in how emotions are shaped by musical means and <social functions are 
served by ritual music= (
social function promote fitness <even if this sense of control is illusory= (
uses the words <wellbeing= and <common cause= highlighting that it is precisely cohesion that 
can also <incite a group to hate= (

…warfare is not what egalitarian, immediate



Grant9s assertion that <any musical practice undergoes significant symbolic transformations= 

infant dyad like children9s songs, nursery 

 

 

It is apparent that sound and music are often used in 8ritual9 contexts but I am interested in sound 

sound and music9s potential for capturing 

 

…ritualized behaviors in animals, which have evolved

Dissanayake refers to herself as <an ethologist or biological anthropologist, who approache

reproductive success= ( ). She points out that, <Not only anatomy and 
r too have evolved to <fit= or 

<adapt= individuals to a way of life in a particular environment= (



 

 

 

 

 

 

 

she mentions flute playing: <For the Sambia of Papua New Guinea, the sounds of flutes may 
evoke the combined fear and excitement of ritual participation= (

 

amplitude as key factors that affect <physiological and psychological excitement, leading to 
emotional discharge= (

 

new reality emerges in which outcomes may include feelings of euphoria. The <
salience= 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

Resources of skill, strength and beauty are displayed in music by the <best singers= (

 

 

<Hmong and Kmhmu males play love songs on a strummed mouth

like instrument of her own= 
. The couple may compose <a secret language of love, with metaphoric uses of 

these musical <words,= to confuse any elder who might be listening= in this context, relevant to 

 

<nonhuman animals don9t mark rites of passage= ritualisations, such as the eight

 

 

 

 

 

 



 

Dissanayake discusses emotional 8release9, 8relief9 and 8refuge9 through 
claiming that its <func

modern Western psychotherapeutic tradition is called displacement, sublimation, or fantasy= 
She refers to Kaluli women9s improvised <melodic weeping= (citing 

…uses a highly metaphoric language and powerful improvisational manner of performance, reminiscent of 

4

 

West Alaska as <informative and educational=, a way of <learning 
physical and mental skills= and as a repository for environmental information, like berry
songs, which he likens to the Australian Aborigines9 use of songs as a mnemon

…how music produces emotion, and what musical emotion 
4

); <Gluckman contrasted the <ritualization= of 



social relationships with <ritualism= in order to extend the notion of ritual beyond a narr
somewhat traditional connection with organized religious institutions and formal worship= (

). The other is <more or less linked to the ethological 
perspective pioneered by Huxley= (

 

 

 

 

 

 

 

) with other advocates <who explicitly acknowledge the 
human ritual, such as Rappaport…= (

 

 

is mainly used to <emphasise ritual as activity= and <now 

advanced societies= (

) refers to 8thinging9 in a similar way by 

who coined the term 8musicking9, 
referenced more recently by Liam Maloney and John Schofield in <Sonic Identity and the Making 
of Heritage= (

…music challenges any prevalence of the distinction between
through composition, recording and performance how one cannot exist without the other. […] A parallel 

 

 

 

 

 



The notion of 8musicking9 may provide a valuable perspective for the archaeological pieces in this 

 

 

Rutherford reviewing Nigel Thrift9s 

Brown sees a dichotomy between what he terms an 8acoustic mode9, and a 8vehicle mode9 as a 

reason that they are not forms of language, stressing the <rich 
beings=. Brown then claims that <birdsong is not a form of music for exactly the same reason 
that linguists argue that it is not a form of language= (

representation as <avowedly experimental= 
ambulant 8theorizing9

) giving the example of 8Contact Improvisation9 which <mixes together the casual,

movement favoured by early postmodern dance groups= (
<kinaesthetic sensations and physics of weight and momentum rather than the 
bodily shape within the stage space= (
therefore <cleaves to a non representational credo= (

my daughter9s friend actually jumping for joy, like a stotting gazelle, when she surprised him in 

years, and to begin with it ended up being a lot like rolling about on the floor with one9s partner 



based phenomenon like Klee9s wisdom of the line that is also something of a child9s 

To an extent, this echoes John Blacking9s writing about ritualisation that references <the somatic 
state=;

…as language evolved and 

Blacking comes to the conclusion that ritualisation can be thought of as 8dance9, describing <a 

bodies, is best called dance= (
like 8musidance9 that resonates more accurately with the fact that <in many cultures no clear 

being viewed as facets of the same activity= (

 

 

of causing difference, which is a focus in Bell9s perspective of ritualisation

<Salience4 4 = (
Potentially salient happenings 8of any sort9 are therefore understood as being 

Bell writes that <

context of social activity in general= ( <

Blacking9s term 



<ritualization,= initially defined as a way of acting that differentiates some acts from others= (

These oppositions are also conceptual tools for the composer. When Bell writes <Ritualizing 

es of movements, gestures, and sounds, effectively structure and nuance an environment= 

continues; <fundamental oppositions do not seem to mean much in themselves 
for the internal organization of taxonomic schemes that generate the sense of a coherent unity= 

4

Dissanayake taking Ellsworth9s view about salience being neither positive nor negative together, 
with Bell9s view of fundamental oppositions not meaning much in themselves, echo Darwin9s 

Bell points out that Michel Foucault wrote that <nothing is fundamental= an
<reciprocal relations= (

capture attention as <marked signals= which steers 

 

 



 

ew it was the squirrel in the tree as the squirrel9s behaviour was simultaneously affecting and 

couldn9t then dislodge the reoccurrence of the fate of Roald Dahl9s character Veruca Salt (

4the <efficacy cost= (the investment needed to clearly transmit the signal) and the 
<strategic cost= (the amount needed to convince an audience of its reliability), (

) writing that <It seems that in animals 

and situational=, adding that <Experiences in time and space are therefore externalized in an 
tion= ( his emphasis). Blacking concedes however, that <the terms 

8maturational9 and 8situational9 are not strictly accurate as distinctions between non
human ritual behaviour= (

Blacking9s point, about <human
together in time and space= is one that also reflects the idea that <the time of performance of a 
ritual may transcend the time of the maturational event that it celebrates= (

3 3

3 doing the same thing at the same time (like ritual 8keep fit9 
3 in different places across the world via the net. The inversion of the 8same time9 



, in relation to Blacking9s point about the 

known for this too (e.g., like the starlings9 dance),

discussing <rhythm, corporeal movement, and emotion= comments on Björn Merker9s theory 
erker9s text is <Synchronous chorusing and human origins= (

Merker9s theory is that synchronised song behaviours with roots in higher

Morley, in response to Merker9s synchronised chorusing, writes that <there is no known 
3

insects= ( Merker9s idea may be ruled out by M

 

The capacity for <robust= analogy ), and <rich= representation (

Shakespeare9s Hamlet (
meanings. A standard example of this can be found in the title of the book called <Eats Shoots 



and Leaves= (

in which situation (place) and hence 8context9 

) refers to speech acts <misfiring=, but it is Jacques Derrida (

reiteration. These ideas support a basis for Lawrence Kramer9s <musical hermeneutics= where <the 
availability of alternatives is the very condition that makes interpretation possible=, that <meaning is 

and, like air or money, it circulates everywhere=. Kramer ( 3
the interpreters as agents by writing <the works, practices and activities 3 3

the habitus but also makers of it=. (

Ann Fernald writes that, <
than through words, and through association of sound and meaning that are not arbitrary= (

Brown echoes Fernald9s point that: 

…lexical words can have, and often do have, a very broad

t of speech in children, where lexical words start off having extremely broad meanings… 

Fernald also writes about the <the meaning of meaning= (
asserts that, <The sense of the term 

the referential meaning of the linguists, is closer to the ethologists9 understanding of meaning in 
vocal communication among nonhuman primates= 

emotion, <central to meaning= and beyond external reference. She concludes that in these 
respects <the melodies of human mothers9 speech to infants are analogous= (

discussing <primate intentional communication= counters the claim because vervet monkeys are 
hey are only informed by <eavesdropping= (

who writes that <The production of sound in the 
almost impossible task for a chimpanzee= (



…the vocal tract developed to the 

we don9t need to use the full extent of our vocal range, then I beg to 

and is starting to run around in an excited fashion. Suddenly I can9t see him or hea

pleased I have a voice and that I can use it. What would be the 8cost9 of not using the full vocal 

Morley and Brown delineate music from speech on the basis of sound. Brown writes, <Perhaps 
the point of greatest distinction from music is language9s liberation from the acoustic modality 
altogether= (
argument for language9s liberation from sound in terms of the cognitive ability to internalise 

f <music9s immediacy and independence from language= (

 ROUSSEAU9S HERITAGE 

t level of function, music and language differ more in emphasis than in kind… (



1778] in his essay on the origin of languages <suggested that speech 

poetic rather than practical and prosaic= ( ). Steven Brown9s essay: 
<Musilanguage= Model of Music Evolution ) emanates from Rousseau9s idea of 
musilanguage. Brown has formulated <three graded spectra= (
effectively the same as the 8peculiarities' that Spencer formulated under the headings of 

= (

 

 

 

 

 

Brown presents these from the perspective of a <general modulatory system involved in 
of emotive expression along a continuous scale= (

) from a suite of <output modalities= like gesture, facial 
so on, borrowed from Manfred Clynes9 (

Brown9s Musilanguage is presented in stages with a precursor, before leading to the divergence 

…a type of call (not song) that serves as an on

3
3

<semantic device= (

 

 

 



Morley is surprised that Brown9s first stage of musilanguage 3
3 is lexical tone, reasoning that <it seems most likely that the use of lexical

nal units= (
that <a single discrete vocalisation can, through tonal contour, express a great diversity of 

a specific referent other than being an expression of personal state= (
). Brown refers to <the conflict between absolutists, who view music as pure sound

)= 
). Isabelle Peretz puts this in context of historical <antagonism= between 

8cognitivists9 and 8emotivists9 beginning from when Descartes separated emotion from reason 

In Brown9s model, the first 

c9s vehicle mode, as 
Brown describes it, is the <off line human linguistic capacity on music cognition= (

Because humans are the only animals to have developed <rich representational abilities=, Brown 

(for <language=) on
(for <music9s acoustic mode=) on the other, where verbal song occupies a central 

verbal song). On the emotive side of music9s acoustic mode on the other extreme end of t
music narration; leitmotifs; 8word painting9; 

patterns and patternings, Brown9s musilanguag

Pygmy women9s music, […] may constitute the <world9s oldest stock of sound= 

 



 

[…] map out its path in search of flowers on which to feed; and the accented non chord tones […] capture 

Zbikowski demonstrates how <
= ( , his emphasis). He puts analogy <

cognition= after the work of Douglas Hofstadter (
). Zbikowski9s focus is <music9s immediacy and 

mic processes= 
). Turning to Lawrence Barsalou9s theory of perceptual symbol systems 

), Zbikowski argues for the significance of <the part embodied experience plays in 
ptual knowledge= (

In turn, Barsalou9s theory adheres to Antonio Damasio9s ideas about perceptual information as 

…an amodal record of the combinatorial arrangements that 

mponents in terms of coincidence or sequence, in space and time… (

Zbikowski9s

Zbikowski9s reference to the simulation of the humming bird 



Copy of Zbikowski9s illustration with permission from Lawrence 
<Illustration of the storage (a) and simulation (b) of sensorimotor information (adapted from Barsalou 2005, 

=.

to Charles Peirce9s theory of 
. He writes that <One way to think of Peirce9s study of signs is as an 

experience= ( Zbikowski gives an overview of Peirce9s theory, as follows: 

 

 

 

 

 

 

 structure created in someone9s mind by this sign 



Zbikowski presents Peirce9s explanation of this triadic structure:

 

 

 

 

Zbikowski calls on Terry Deacon9s <The Symbolic Species: The Co
the Brain= ( ) who explains that Peirce9s particular interest and focus was the relation 

…icons are mediated by a similarity between sign and object, indices a

upon link irrespective of any physical characteristics of either sign or object… (

that <

propose what he has previously said= 

…a sonic analog is akin to Peirce9s notion of an icon and if, from Deacon9s perspective, other species can 

…humans appear to be the only species with a robust capacity for 

eirce9s conceptualisation of the as having <
phenomenological status= ( referring to <Firstness=, as Peirce had described: 

 
 
 



Peirce9s 
Ponty9s writing on <Temporality=, of the: 

…pre the preexistence of the world… 

…we can also find support for Rousseau9s contention that sequences of musical sound did not directly 

that had been experienced in seeing them. In Barsalou9s terms, these feelings would be simulations: 

Zbikowski refers to Pierce9s 

the left noting <all essential aspects of objects preserved= is the ; on the right where <only 
some aspects of object preserved= is the 

like <
4 4 descent of an object= (

onomatopoeic words. However these are still grouped in Zbikowski9s reckoning within the remit 

call may have been the first vocally expressed metaphor. Zbikowski9s 

Zbikowski9s note that Peirce referred to 

 
 
 



beneath. He also underlines the necessity of recognising <musical signs that stand for dynamic 
processes= (

3
3 Zbikowski9s perspective is now considered in 

, in the spirit of Dissanayake9s 

 

 

4 4

positing a world9s first metaphor from various lines of evidence to include female cosmetic 
time matrilocality bias, and Pygmy women9s music. They argu

<ratchet effect= that changed the course of human evolution. They call their narrative <Wild 
Voices= 

Knight and Lewis refer to the call of <One woman3one penis= (a girls menstruation/initiation 

be9s mother and 

4
4

3

4 4∼

which point iconic behaviours evolved as a force of 8mind9 which impacted the evolution of cognitive 



of <waa bark= calls observed in chimpanzees; alpha males became humiliated and controlled 

). Their argument follows that <human laughter can be traced 
living primates mobbing a common enemy= (

). They also reference the primate <fear 
grin= as a basis for the human smile (referring to 

to look after babies and infants. Knight and Lewis write that alloparenting is <confirmed by 

)= (

They continue by explaining that BaYaka women refer to the moon as <their biggest husband= 



Floyd9s 9s 
form of 8singing9 can be proposed as a because it fits with Zbikowski9s ideas that 
are dynamic processes that awaken <internal feelings of the same sort that had been experienced= 

sounds please the forest because <their melodies are the forest9s words= (

for the right quality of texture. Knight and Lewis call the BaYaka women9s singing <defiant=: 

BaYaka women9s exquisitely synchronized choral singing deters predators by broadcasting to the forest that 

3
3

invented term <Pygmy=. 

group 8Baka Beyond=.



if this sort of women9s singing, as Knight and Lewis suggest, emerged in pre/dee

conducive for <multiple subsidiary meanings= to emerge which evolved the hominin mind which 

) terms <we intentionality,= in turn the source of 

4
4may <provide the ground, deeper than logic and beyond logic9s reach= upon which to 

st to build up <the usages and rules of social life,= in 

Knight and Lewis defend their idea against <a Darwinian <selfish gene= basis= (

this doesn9t happen among African hunter gatherers. They also argue <women and children 
versus predator=, over <sexual selection for male vocalizers= (

gatherers, the woman9s protective kin attribute supernatural potency to menstrual 

4 4
n9s blood as magically dangerous to men9s blood

Knight and Lewis tie up their theory criticising Western 8assumptions9:

Alluding to metaphor (which Peirce9s writing determines as a type of icon), they continue that <In 

metaphorical performance of a particularly potent kind= (
<Metaphor is primarily a matter of thought and action, and only derivatively a 
language,= (
refer to <the burden imposed on all signals to incorporate some costly component to 
demonstrate reliability= ( ). They highlight Sperber9s 8rule of thumb9 which is: 8That9s 



symbolic9 Why? Because it is false

4 and aimed at an <enemy= who ultimately had good 

The women9s singing in deep history based on the model describing the BaYaka women 

In our model, however, this <momentous occasion= was not the matching of a concep
4

which becomes a symbol semiotically, when it is named. The concept didn9t need to match the 

 UMBILICAL 8CHORDS9

…culturally

itions… (

The first citation is from <Unearthing Childhood= by Robin Derricourt (

8chords9
adolescents in relation to (human) music. The word 8chords9 is a pun on the word cord (umbilical 



n 8strings9 is a similar idea, 8pulled9 and 8untied9 as a 

 

<children are an almost invisible category in archaeology= (

being <the 8hidden half9 of past humanity= (

). Similarly, <the strong activist growth 
o this theme= (

day hunter gatherers wonders why <with the exception of the Yupik 
[…] the literature does not mention the role and nature of music as related to children= (

earlier 2.1) believed that <Savages, like children, have no 
steadiness of purpose= (
Likewise, Lubbock9s contemporary, and 8father9 of social/cultural anthropology, Edward Burnett 

1917], considered the <savage as a representative of the childhood of the human 
race= (

3 3

4



4
4

referring to Robert Jarvenpa and Hetty Jo Brumbach; <A compelling, comprehensive treatment 
rearing and childhood has yet to be written= (

). Derricourt adds, <Today9s Marxists are concerned 
only with adults……They have forgotten their own childhoods= (

). Evident in Derricourt9s work is a bount

Derricourt writes about <a neurochemical basis for the level of risk
r= 

 

 

history, referring to a <somatic state of = in which 
many bodies participating together, he regards as <the situation that Durkheim envisaged= (

ritualisation he witnessed in Africa. For example his writing states that, <I have shared 
e more truly adaptive than their European counterparts=, and he 

compares these with examples like pop concerts, etc., that he refers to as <attempts to replicate 
the primordial= (
Blacking9s position would seem to present a rationale for ritualisation based on this bias. Bell9s 



is intense, noting here the parallel with <Communal festivals= that according to Blacking (
are designated <as times of intense social interaction=. In order to provide some perspective, I 

) that a discussion of <biological and cultural origins 
of early musicality= by Harmš Papoušek ( Roederer9s <search for a survival 
value of music= (

3 borrowing the term 8duet9 
3

acking9s notion of thinking in movement and movement in thinking (
and Thrift9s ambulant theorising (

To note, is that <The First Relationship: Infant and Mother= (
wo 8participants9 together 3 3



who model <motherese= as an <interactive loop= (

) referring specifically to a concept of <the improvised duets of mother infant mutuality= 

…one can consider mother
4

specify that <Infant crying and 
parental response is the first language of the new dyadic relationship= with a second 
crying being <to elicit caretaking=. They state that <Infant crying signals distress to potential 
caretakers= (
(which I won9t go in to here) would seem to indi

 

Derricourt pinpoints the <exclusive roles played by mothers in the raising of children= 

ic model presents itself…(

Knight and Lewis cite Robin Dunbar; <female bonding may have been a more powerful force in 
human evolution than is sometimes supposed= (

). Discussing <we intentionality= (

mother must elicit support and accurately judge others9 intentions toward her offspring; likewise, her baby 
must interact with its new caregiver while monitoring <where9s mum gone?= (

Like alloparenting, theories about music surrogacy in relation to 8parking the infant9 (although 



This is a two way process as Falk notes describing surrogate vocalisations the <disembodied 
extensions of mothers9 cradling arms= (
explains that <Musical activity […] provides a vicarious social interaction when alone= (
and discussing Autism, Asperger and Williams syndromes, explains that <musical activities 
provide a surrogate medium for social engagement= (

) he explains that this concerns <human perceptual system processing 
interaction= (

the perspective of music origins, it has been considered that <early vocal utterances were initially 
used to facilitate and then replace social grooming= (

regarded as a <cultural artefact= (
positions that advocate a <purely cultural basis for musical behaviours= (

He pinpoints <adaptive rationales for the use of music= l

 

 

 

 

 

 

 

 

 

 

 

 

 Music9s multiple meanings and cognitive development



coupling: <It is interesting to speculate as to whether the vocal expression of emotion in the 
speech of new lovers differs substantially from that exhibited in ID speech= (

). Mothers9 lullabic utterances might not seem a blatant 

mother9s musical attentiveness to her infant may be seductive to others. For mu
Geoffrey Miller reasons that, <If one can perceive the quality, creativity, virtuosity, emotional 
depth and spiritual vision of somebody9s music, sexual selection though mate choice can notice it 
too= (

3

3 3
<emotional response to emotiona
interaction, and musical stimuli act upon the mechanisms responsible= (
However, a mother9s attentiveness to a child through inherent musical interaction may 

writes that <research into hormonal responses to music appears to be in its infancy (
What can be noted is that, <Adult attractions are prom

infant bonding, which include oxytocin systems as well as other opioids= (



influences a whole range of grooming, locomotion, sexual, and maternal behaviors. […] it facilitates social 

Morley explains that oxytocin is <released in females whilst lactating= (

in which the regular hormonal release of the 8elixir9 oxytocin during the breast

. In music, oxytocin is made and released during <peak 
musical experience=, and further, is involved in the <reduction of separation anxiety= (

). Morley also adds that <

nd in the supplanting of negative emotional memories= (

f <music clearly 
being able to regulate arousal in large group situations= (

respectively) is relevant here as reasoned from the respective of a human9s 

) about women9s singing in pre

infant dyad as <equalising the emotional state of the whole group= (

<Whose 
breasts are they: a male takeover?=; <The British breast industry=; and <The baby milk industry= 



 

Anne Fernald refers to the speech of mothers to infants as <meaningful melodies= (

). Of especial note for music origins is the fact that <parental speech is one of remarkable 
speech to infants= (

3
3 <seems to be a universal trait of human personal behaviour= (

have had a long experience responding to the mother9s vocalisations as meaningful in other 
ways…[which]…builds on our primate legacy (

Fernald9s point ) is Darwin9s text: <A Biographical sketch of an infant= (

Arguments for innate language ability often appeal to the <poverty of stimulus= problem (

<poverty of stimulus= and provide a richer context for language induction. From a developmental 

8attention bid9, 8approval9, 8prohibition9 and 8comfort9 (
<Prior to the time when the mother9s speech sounds have impact thr
to refer beyond themselves, the prosody of her voice can influence the infant directly= (

s also about getting infants9 attention, and communicating 



through <interplay and contrast with other practices= (

<How Do Grandmothers Speak to their Grandchildren? They test the <Fundamental Frequency 
rs to the Their Grandchildren= 

echoes this but continues to argue that ID speech doesn9t really differentiate itsel

Observations such as 8through the melodies of the mother9s voice, infants could gain early access to her 
feelings and intentions9 (

et al.9s

used one phrase; 8Hey, honey, come over here9

experimenter 8honey9.  I would imagine that in a real



) firstly, discussing <Experimental control vs. 
ecological validity= and secondly, in context of <The Role of 
of Emotions=. Although Gabrielsson and Lindström are focused on factors of music in relation 

factors to test expression of emotions, stating that, <manipulation may result in musically 
uli, thus jeopardizing the ecological validity= whereas Trainor 

acknowdlge this. Gabrielsson and Lindström also write that <conclusions regarding the effects of 

contexts= 
that <ID prosody itself is not special= but <What is special is the widespread expression of 

interactions= ( ). This is the reason cited for Morley9s claim, that, 

…infant

What does seem to make sense however is <that the ability to comprehend non
emotional utterances was selectively important= (

(1936 / 1951), the mother9s voice <is not a neutral stimulus= for the 
newborn; <it possesses an affective character for the child 3 in other words it evokes a response= (

) within their longer list of <effects of separate musical factors= pinpoint 

 

 

 

 

 



Morley summarises <the core features the cultural phenomenon of music possesses= (

who simply define music as <creative play with sound= (
). Morley writes about the <circulatory of us having too narrow a 

focus and investigating only what we already think we understand it to be= even though his core 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Morley writes: <Musical activities rely on the ability to 

 

 

 plus the ability to process and extract information from such sounds= 

Morley writes: <In summary, it would appear that musical behaviours amongst all humans involve

 

 

 

 organizing sequences of sound so they have a deliberate temporal relationship to each other=



at the melody of the mother as distinct from the infant9s (and vice versa) in 

 

 

…early vocalizations become a 

that <notwithstanding choral music we have a tendency to t
8instrumental9 activity= (

3 3

8Music9 can, of course, involve 8other forms9 of sound producing instruments which Cajsa S. 

humans experience their worlds through time and place. Morley9s other point implicitly 

that <Crying of a new

cultic rituals=.
three and five days9 old



response to frequency, Morley writes that <Changes in frequency have direct effects on arousal 
level, and consistent frequency can effectively moderate level of arousal too= (

33

Morley continues that high frequency is <associated with positive sentiment= (referring to 
) and <across a diversity of animals high tonal vocal sounds were associated with 

appeasement, submission, friendliness, or fear= (
<vocalizations 

towards an infant naturally underplay aggression= (

to be diametrically opposed. However this shouldn9t be so surprising.  The notion of 

…a consistent logic accord

play fighting and <let9s pretend= (

reason for this is that <facial expression has a fundamental influence on vocal quality= (

Isabelle Peretz report that <happy voice quality rather than vocal mode (speech or singing) was 



utor to infant attention, regardless of age=
referring to Wolff writes that <a high
pitched voice in eliciting infant smiling= (

fundamental frequency of crying that <increased considerably from 441.8 to 502.9 Hz=  contrasts 
significantly with babbling which <decreased remarkably from 389.3 to 336.9 Hz=,  leading him 

month old infant, <the melody contained features of the 
language of females in labour=. Crying and babbling he refers to as two systems and one channel 

birds and the young humans. They conclude that <babbling both regulates and is regulated by 
social interaction= ). A poignant take on this is <The Australian songbird that9s 
8forgotten its song9
likewise demonstrate that <the 3

3

https://www.bbc.com/news/av/science-environment-56424317


development, regardless of the socioeconomic status of the family= and they conclude that 
<caregivers who provide quality speech input to their infants will likely observe who9s talking in 
the near future= (

don9t
songs through gesture, to <modulate the rate, quality, and retention of specific vocal patterns= 

responded in turn to such behavior by repeating the songs that elicited the females9 wing movements= 

also happens to resonate with Zbikowski9s work about how 

Fernald9s observation who reports that <
alone, but not to the face alone, in the first month after birth= (

8something9 is like, because an icon is essentially the expression of likenesses. This 8something9 is 
the child9s environment in tangible sound patterns, such as children later in their development 
inventing their own songs. Children9s songs that children make themselves
research by Esther Mang. Mang explains that children9s sound patternings are making sense of 

…using learned songs as referent, a child possesses a repertoire of learned musical features that allows her 

) also concerns young children9s invention of songs, 

She explains that adults may think children9s songs 
musically immature but it is actually these very processes which are about <using the practice to 
explore ideas and possibilities= (
that the invention of children9s songs (by children) is experimental and the essence of musical, 



us about which aspects of vocalization behaviours have an ancient foundation= 

conclude that 8laughter9 is a vocalisation type from the last common 

and bonobos. Laughter is described as an <acoustically distinctive signalling tool occurring in 
ivable form of human social communication= (

<Laughter,= as Provine (2000:2) points out, <is a harlequin that shows two faces4

humiliate and ostracize its victims.= (

 

 



 

pressed in Deryck Cooke9s oft

3 3
are more or less 8synchronized9. Emotions focus on specific 8objects9 and last min

Descartes9 Error: Emotion, Reason and the Human Brain 
for <the perception of all the changes that constitute the emotional response= adding <I 

for the experience of those changes= (

Damasio9s description of feelings as coming first in development and retaining a primacy, 
<

phenomenological status= (
of <Firstness= and <First= ( ). In Morley9s chapter 
on <Emotion and Communication in Music= he writes that:

…music may have 

to whether icons are extrinsic or intrinsic, referring to this as <confusing things somewhat=; in 
are 8extrinsic9, but in Sloboda9s 2001 classification respectively 3

about 8affect9 in 3 icons are 8intrinsic9 (
I actually see this at the heart of the problem; isn9t it the case that icons are
extrinsic, which is why icons can feel real? Morley comes to the conclusion that <physiological 



resemblance= ( ere is nothing 8mere9 about the icon! The 

level of association. In this sense, the <real world encounter= in music, as Cross describes it 

…the listener need not actually cognize a resemblance between the music and an ecological stimulus in 
order for it to elicit the appropriate emotional response; i.e. the listener need not think 8this sounds like a 

e, how exciting9 in order for the music to elicit the appropriate 

3

An adjective often used in conjunction with the subject, e.g., 8irrational9 (e

counters this when he refers to those who <criticise all fears= (

Descartes9 Error ) in which Damasio writes about his upbringing. He was <advised= 
to have a <cool head= and that <emotion should not be allowed to intrude=. He explains that this 

which are variations of basic emotions like <melancholy and wistfulness= 



metaphor, <It is not the Verdi of grand emotion, nor the Stravinsky of intellectualized emotion 
the sense of being= (

to background feelings as being the very < of life=. This seems to be like John Cage9s music 
ry sonic canvass of the listener9s life is reflected (

the list of composers9 music, a suitable one for h

 

 

 

 

 

 

as <When background feelings are persistently of the same 
type over hours and days, and do not change quietly as thought contents ebb and flow= 

). When <a young man singing 
a spiritually potent song in the mode of a bleating calf= causes alarm to a herd of bison which is 

d <over a bluff or up a closed ravine= (

 

 

 



 

…the vocal 

physiological and neurological anatomy of the voice in humans discussing <Vocal Anatomy= and 
<Brain and Hearing= (

that <physiological capabilities would not have been shaped by linguistic deman
form would have been shaped by the physiological capabilities present= (
this section I paraphrase Morley9s account of the evolution of the human voice, with some 

 

oral cavity (the mouth) […]. The acoustic energy of vocal sound is generated when air exhaled from the 



). Vowels in the words 8boot,9 8father9 and 8feet9 would have been possible for 

400,000 and 250,000 years ago, demonstrate a <fully flexed= basicranium, and the ability to 

Morley presents fossil evidence from the small hyoid bone as the bone <to which the tongue base 
n the throat= (

, was <modern
like= (

control on the basis of <stronger and more direct neurological connections 
cortical tongue area to the hypoglossal nucleus= is suggested as an indication of a 

Morley9s discussion 

muscular <suite= (

Neanderthals with <modern like articulatory ability= according to Fitch (

modern. Fitch9s argument that 

 



 

Morley writes about the importance of <vertebral innervation, intercostal musculature, and 
breathing control= (

3 3

australopiths9 thorax was funnel shaped whereas 

d cranial capacity (see Morley9s discussion 

…there is no reason why we should not attribute to 

Morley continues that <What the thoracic nerves seem to allow is control of especially prolonged 
s=, and continues: 

= (

 

…a lowered larynx essentially formed a pre
creature that was already very vocally active= (



Morley points out that a temporary lowering of the larynx <simply allows a 
vocal sound to be made= (

new <formant patterns= evolv
between period Fitch describes as when the <tongue body was consolidated into the 

communication system= (

4
4

take the lead in singing, with men playing a secondary role. The ethnography fits the <women and children 
versus predator= idea better than the <sexual selection for male vocalizers= one (

, this species9 environment was less arboreal but 
Morley cautions that <Fitch9s suggestion that size exaggeration might be especially e

foliage (i.e., in situations of limited visibility, when the vocaliser cannot be clearly seen)= (

…the size 

supports this if women9s singing at night around a fire kept away predators when their males 

rley notes Richard Klein9s observation about male Australopiths being 



male. This index serving a hominin9s physical 

 

 

<show the shape and features of the brain which occupied the cranium= (

Broca9s area in the left hemisphere of the human brain becomes a focus because it is <a part of 
the brain which in humans has important roles in language production= (
Morley explains that Broca9s area is also involved with controlling muscles involved in 

t this <seems to be an evolutionary very ancient 

musculature control= (
<uncertainty= about the <precise function= of Broca9s area, and he points out that 

Broca9s area and the ar

Morley continues by referring to the classic Broca9s area of Brodmann9s area 45 and 46 with 

identify <phonological generativity= as <the major point of cognitive 
parallelism= between music and language (

In humans Broca9s area is also involved in executing sequences of movements fo



change in the endocasts of Broca9s area from fossil 

3
3 there is an 8especially 

intense9 growth of the lateral tuba, corresponding to Broca9s area= (

evidence for the changes in Broca9s area.

human primates, and other mammals. He cites Uwe Jürgens9 
research with squirrel monkeys which Jürgens considers a <suitable model for the study in 

and groaning= (

. He reports that <Instinctive vocalizations do 
not rely on any input from the forebrain, but voluntary vocalizations do= (
Jürgens9 research (

brain involved with <the production of voluntary emotional vocal expression in all primates= 

…

Morley concludes that <of the higher primates alive today, only humans possess a direct 

the larynx= (
<what separates us from other primates, however, is vocal behaviour which involves voluntary 

utterances= (



and Neanderthals. This is relevant because <the selective sweep that led to these 
dated our last common ancestor with the Neanderthals= (

…the hypothesis that human vocal behaviour, whilst being

3a system which has become 8exapted9 from that original purpose (
 

 

The frequency ranges of vocalisations in most mammals <coincide= with their auditory 

) is reversed in Patricia Kuhl9s 
in relation to intraspecific communication; <the 

properties that are detected by the auditory system= (

others= (

) discusses <tonotopic organization of the human auditory cortex= referring to 

greatest electrophysical response referred to it as 8Best Frequencies9 in the brain. The Best 
3

of its own kind as a <principle concern=.



of our own voice when we speak concerns the stapedius muscles that <involuntary 
contract before the onset of vocalisations= and he concludes that the auditory and vocal systems 

the sound of one9s voice is reduced in production, being able to hear others at the same time 

and so on. It would be interesting to speculate if music instrumentalists9 stapedius muscles may 

 

 

…the labyrinths of 

interval, or IOI)…[]…Interestingly, the preferred IOI for metre processing corresponds closely with 



8fine tuning9 of human rhythmic perception and control, and the development of bipedal

Musicians used to 8laying down tracks9 in a recording studio often may create a first track that 

age9s writing infers that we should learn to accept this as musical 
3 3

 

 

 

  



 

 8 9

previous chapter9s bias towards 

n 8intermission9 at the 

a lecture about the Stone Age in 2018, Nicholas Conard asked <how would you arrange it?= 
Archaeological tradition is embedded in the heritage of a tripartite system, even when <None of 

reflect repeated invasions by outsiders with new ideas= (

ein9s in which Klein9s <working 
phylogeny of the hominins= ( ) is the one that Morley9s template is 

3 that traditionally as a 8scheme9 is not interchangeable with 
3

of 8arranging9 a Stone Age already carved in stone. Conventionally, MSA and LSA 

nor UP as LSA. Confusions may arise, for instance, as to why in <both Europe and western Asia 
is often used as a synonym for Mousterian= when <the term 

semblages= (

Evolution can be <defined as change in gene frequencies through time= (

phylogeny is <to a species what genealogy or family tree is to an individual= (



characters in a species. Explaining derived characters, he writes <structural modification of the 

closely related taxa within the larger hominoid group (apes and people)= (

alternative <fails to explain the commo

course of its existence. And then to disappear relatively quickly= (
tinues to argue for the <abrupt appearance of the African Later Stone Age 503

modern Eurasians= 

creative innovation, is one theory for the <earliest evidence for increased complexity in 
Homo sapiens= (

3
3

3
3

 

 



 

3 <rock
diment and fossils cemented together by limy glue=3

without <dynamite, pneumatic drills, hammers and chisels=. The fossil record for Australopiths in 

1), the specimen named 8Lucy9 from Hadar in Ethiopia (

previously 8reserved9 for people. Current practice prescribes that people, extant and 

8hominins9 (
currently recognised as the oldest 8undoubted9 hominins, for which <bipedalism is the ultimate 
litmus test for hominin status= (

3 3



The 8savanna(h) hypothesis9 predicts bipedal adaptations in response to a more terrestrial and less 

<bipedalism and other uniquely human specializations were adaptive responses to progressive 
savanna expansion and woodland shrinkage across eastern and southern Africa after 8 Ma= 

). Klein writes that <the sa

advantageous= (

which between 4.5 and 4.3 Ma, Klein <probably mixed 
bipedalism with a significant amount of tree climbing= (

which reveals that <small canines occurred in hominids long before any of the dental 
or the use of stone tools= (

3 3

point to fallacies about brain size and vocal capability in animals. This is with regard to <a distinct 

ability= in literature on language evolution (

On the basis of evidence Klein writes that <A link between bipedalism and tool use may seem 
unlikely= but suggests

which <has assumed that the 

in response to the climate change and the spread of savannah grassland= (
<3.3 Lomekwi 3, West Turkana, Kenya= currently provide the 

sourcing, indicating <reorganization and/or expansion of several regions of the cerebral cortex= 



from Darwin9s 

called 8social9 bonding. 

with <an especially large increase in female 
size= (

was <minimally dimorphic= and that this may have been the <primitive hominoid condition= 



then Etkin9s idea should not be ruled out. It can be noted in Klein9s table showing 

3 3

infant, the argument in itself is drowned out, figuratively speaking, by what may be called a 8he 
who shouts loudest9 sce
sound, that a principle on the subject of sound perception should be raised; <the strength of 
emotional reaction to sound is affected by the individual9s perception of the distance to t
sound source= (

it isn9t Woodstock?

. A body9s response 

adult9s arms, and vice versa, which offer a powerful
sophisticated 8musical9 synchronisation indeed!



from the nether regions of the females, the males9 susceptibility to other signals, hypothetically, 

not the conscious target. 8Experimental9 can equal the chance event; one doesn9t know precisely 
ing to happen next as the mother9s 8performance9 is not scripted. 

3 3

needed to rear one child. Gräslund9s theory posits that as hominin females evolved to become 
3 3

became rotated to top spot (bipedally speaking); as Gräslund puts it, the female9s sexual organs 

he penis; and bisexuality, Gräslund illuminates <A New Sexual Pattern= (

longevity (<continual affective vocal interplay=), is considered an overstatement (
), plus ID speech as an exaggerated form of AD speech is not a 8special9 case (

championed by Dissanayake, my understanding is that this cradle scenario extends to Darwin9s 

8performance9 may nonetheless . At least according to Darwin, a 8sweet9 

perspective of Darwin9s overly referenced.  



ther is not restricted to only 8teaching9 her sons, since she has 
the power to nurture her daughter9s musicality too in the cradle of her arms. She even has a 

intimacy due to necessary carrying, and an ideal 8nest9 for the evolving hominin9s musical 

nfant or child, a mother wouldn9t want to risk drowning her infant; 

milk in the mammary ducts, or just sucking for security and comfort. The 8music9 of bipedal 

3
3

…evolution of human bipedal locomotion and the pressure of social intelligence set free a new 



3
3

3 3

Darwin writes that in humans <song is generally admitted to be the basis or origin of instrumental 
music= 

pipe, for those who like smoking) is rather like a nipple. From personal experience, an infant9s 

overloaded mammary ducts are cured by the infants9 sucking and massage. There is even the case 

3

are <derived in the
direction= towards the precision grip, making use of the thumb and first finger, for example, as 

3
3

Gorillas9 humming whilst eating food which wa



eating, other 8participants9 are presumably tuning into the display of sound, and possibly 

good meal in terms of <bodily well being= ( ). Pinker9s reference to music 

3 3

3
3

ambiguous at this early juncture; <Unequivocal hearths are commonplace only in European 

australopiths who were <proficient bipeds and agile tree climbers= reveal two lineages, one 

tool) is designated a 8chopper9, f



stones can, and do, ring out when manipulated or 8played9 in different ways. Elizabeth Blake and 

quality of 8playing9 flint tools, 
<intentional listening that supports better knapping= (

3

3

the existence of <all populations between 1.8 Ma and 130 ka= (
and terms, <primitive = which is marked by the appearance of the species 

in Africa and Europe being those that <formerly composed <archaic= = (

as a 8watershed9, being the first species to resemble 

tool making that defined 8primitive 9. 

Acheulean tradition, a practice 8widely established9 1.6

being differentiated first in the Far East, whilst 8early9 

was responsible for a <conspicuous shift= 



600 ka referred to as <late Acheulian= 

Contemplating the origins of music Anton Killin rings in the <Late Acheulean= at between 800 
3

penetrating, and other uses of wooden spears e.g., as 8snow probes9 for carcasses are discussed by 
). There is also evidence in the archaeological record of <heavy

rusting or penetrating spears=, e.g., at Clacton on sea (England), (

hand axes, and 8fire culture9, is synergised by Killin who asserts that:

description, social <prot music= (by which I mean not necessarily the direct progenitor of all current

8 9, e.g., The name 8 9

he name 8 9

) in which he posits an 8Ancestor X9 as the LCA, thus incorporating 

as a species that had gone extinct before <Late Pleistocene inter
gene flow= between Neanderthals, Denisovans and 



capacity to produce all modern vowels (if not articulate in an absolute 8modern9 sense); and 

The people gained a <permanent foothold in Europe=, thus 

8foreshadowing9 the Middle Stone Age (

 A), THE 8MOUSTERIAN9

omplex. The term 8Mousterian9 has been used for coeval assemblages found elsewhere in 

according to Klein. He writes that <Scholarly tradition and geographic distance a
reasons for separating the MSA and Mousterian= after pointing out that <In both Europe and 

is often used as a synonym for Mousterian= (

general term 8Middle Palaeolithic9 than the term 8Mousterian9. Klein refers to the 
<Mousterian/MSA reduction of raw stone nodules or blocks to sharp edged blanks= (

200 ka <in most places= to 
include <probable MSA artifacts= in South Africa (

knapping actions which as a process enabled them to produce, or even 8design9 precisely the kind 

Africa) volcanic rock, like obsidian. Klein writes that they <were more primitive than their Upper 

human as anyone, and they have never been surpassed= ( ). The word 8primitive9 3
in context of 8behavioral respects9 linked to artefacts 3

–



). In these contexts the word 8symbolic9 (see 
ord 8iconic9, I am debating. 

range of more 8recent9 archaeolo

…innovations in early material culture are important not as evidence of human modernity but as evidence 

onal cave art to the more recent symbolic or <exographic= (
4

3 3

<over several glacial cycles, from 500 ka or before= (

only species of hominins on the planet at the time. Conard writes, that <If rather than two, at 

odernity become more complex= (
refer to the <previously unknown hominin relative who lived in 

Gorham9s Cave; Zafarraya; El Niño; Sima de las Palomas; El Salt; 

Romaní; L9Arbreda; Pech de l9Azé, Le Moustier, La Ferrassie, La Chappelle; La Quina; Saint



Eurasia=

3 3

make. Klein theorises Neanderthals as behaviourally 8conservative9 questioning whether they 

species <engaged in strenuous physical activity and that compared with anatomically modern 

tasks=. They were muscularly

Neanderthals <relied more on physiology and less on culture as a buffer to the cold= (
0 ka their brains sizes had <approximated the modern standard= (

Klein thinks that whilst <the Neanderthals differed from anatomically
as much as do two subspecies in some living mammal species= (
Neanderthals were <differently organised= to those of modern humans (
the 8accretional model9 would best fit the Neanderthals who may have evolved more by drift and 

been hunted and what was actually scavenged isn9t properly settled (



<Open=; <Constructed=; <Paved=; and <Excavated= (

<Extraction and exploitation= (quarry sites); <Extraction and production= 
(workshops); <Mixed strategy=; and <Episodic= (stop

lifespan must have been <extended= both for Neanderthals, and for 
for this <shared life history= noting <the potential for older women to enhance their 

reproductive fitness more by provisioning their daughters9 or nieces9 offspring than by bearing 
additional young of their own=. Slow maturation, allowing for a longer period 8in the nest9 for 

and that <group concern for the old and sick may have permitted Neanderthals to live longe
than any of their predecessors= (

). On a model of <nutritional 
welfare= a central study by Kristen Hawkes, James F. O. Oʼ

3
3
Spencer9s inference about music being as functional as a nutritious dinner, discussed in 



Conard suggests that <the numerous burials of the Neanderthals and anatomically modern 

and emotional ties between the living and the dead= (

Tash), Klein underscores that <there are no instances 

goods= (

not have been routine for Neanderthals in harsh environments, with the notion of 8opportunity9, 

have been called 8early modern humans9 at Mugharet
110 thousand years9 old has strongly supported, for 

<The Neanderthals and their contemporaries= and 8Anatomically Modern Humans9 (AMH), are 

Eastern Asia, <it is to the Af
look for their ancestors= ( ). The term 8archaic humans9 used for Neanderthals and 

; <early members of the modern 
uman lineage could be informally termed 8archaic 9 …[]… its use could be restricted to 

= (

), the term <non Middle Pleistocene hominins and Neanderthals= (

Chris Stringer focuses strictly on the fossil evidence in his article entitled <The origin and 
= ( ). He identifies 8big questions in modern human origins9 which 

<Extant 



pubic rami= (

<cranial globularity, retrocessive face, basicranial flexion, development of a ment
micro structure and pelvic shape= ( ) can be assessed. He lines up a series of <early modern 

crania=, referenced as: 

(Skhul and Qafzeh). Of the last category, Stringer writes that <Although not in Africa, the 

Eurasia= (

…if the people from Skuhl and Qafzeh in the Levant 100,000 years ago were fully modern with their 

is unclear whether 8modern9 anatomical morphology emerged rapidly 200 ka or gradually over 

humans, from <
Pleistocene forms=. They conclude that <all the possible reconstructions of the new facial 

l well within RMH variation=. They identify a 8mosaic9 of features 
showing that <the evolutionary processes of involved the whole African continent=. 
Dated to 315 ± 34 thousand years, the cave site provides the 8oldest and richest evidence9 for 

<in which key features of modern morphology were established=
<was established 

early on=

9s pan
<8African multiregionalism9, with many potentially interfertile subdivisions of the evolving sapiens 
species across Africa= (

They favour <more highly contextualized, temporally 
s= across the African continent 

with the focus on 8cultural evolution9 (
3 <the archaeological background for the early evolution and global 

= 3



3
3

3

3
8Synthetic Model9 in the Late Pleistocene on a discontinuous and abrupt trajectory within South 

). Their model drawing on Conard9s perspective (

ctory, for <cultural evolution= (

Against the 8Global model of Mosai
Late Pleistocene on a decentralised, heterogenic and multidirectional trajectory9 (
Klein continues to support an <abrupt appearance of the African Later Stone Age 50

ears ago= in an article published in the same year (

…dramatic fluctuations between more humid and especially more arid conditions per

Mellars discusses 8standardisation9, 8symmetry9 and 8imposed form9 in relation to 
tool morphology, pointing out that this sort of thing <emerges on a greater, more 

groups= ( ). However Thomas Wynn <can see nothing in the subsequent patterns of tool 

model Klein considers should really be called 8Mostly Out of Africa9 (

(around 600 ka), and the initial dispersal from Africa between 1 and 2 Ma now <widely accepted= (



axes= (

e of artefacts often referred to as 8symbolic9 gives support to the idea that 

the heading <Beyond Subsistence, Technology and Settlement= to analyse a 

actual evidence for 8music9 in this context. Conard concludes that <most archaic humans appear 
re of new behaviors= (

with hearths, whilst emphasising that <unequivocal art and decorative items are essentially 
wn in a Mousterian context= (

evidence, Klein interjects that these are <only proxies= for genetic patterning (
exasperated that <personal differences in perception may always impede consens
human origins= (

3
radius 8flute9 

3

) would seem to indicate that its maker9s 

Mellars refers to the 8quantum change9 3
3

intelligence; <this major shift could indicate the emergence not of increased intelligence but 

structured forms of language= (



hypothesis should be that there is <no significant contrast between 
Neanderthal and modern human populations= ( ) and <it would be irrational to 

3
and anatomically Neanderthal populations= (

). Mellars9 lines of enquiry concern: <symbolic expression or behaviour=; 
<intelligence or cognitive capacity=; and <presence or absence of language= (

Mellars devotes less than one page to answer the question, <what exactly do we mean by 
symbolism?= explaining the symbol as anything that refers to something beyond itself, (

finds in the primary context of a dig and label them as 8symbolic9, I perceive it is too convenient 

ZaskalnayaVI (ZSK VI), published by Anna Majkić, Sarah Evans, Stepanchuk Vadim, Alexander 
Tsvelykh together with Francesco d9Erric

). Whilst the authors consider that to <obtain 
when required= such as is indexed in the notch sequence indicates that the notch

45 ka <and its nearly simultaneous expansion to Eurasia in 
the form of the Upper Palaeolithic= again drawing a line between the two types in terms of 



Qafzeh caves <whose uparched basicraniums imply a fully modern laryngeal position= that Klein 

that the Neanderthals <could not have benefited from a neural change that enhanced spoken 
language= 
sounded strange or different if heard by other hominin species, but Francesco d9Errico refers to 

d9Errico

8music9 after Zbikowski (

over semantic meaning. This, of course, extends to other parts of a body9s anatomy that can be 

as part of a body9s physical scheme of sound 3
3

Cajsa S. Lund9s Probability Groups! 

 JSA S. LUND9S PROBAB

this sense, Lund9s system is highly experimental balancing p

3
3 has only become called a drum because of Lund9s research, yet 

archaeologists who dispute this may not be aware that her research places the find in 8group five9 

archaeology student of Lund9s, I have written about her methodology, and work in the 
<slipstream of her legacy= (



work of Annemies Tamboer (2020), who cites Lund in a description of 8group five9 which I call 

object can be used for sound production. Indisputable bone 8beads9, bone 8needlecases9, bones with 
8marrow holes9 and so on, may also have been used 3 3

Part of the logic for LPG 5 is expressed by Tamboer who writes that <as long as a provisional 

eventually incite new research= (

My appreciation of Lund9s system is that it is not simply a system for researching the past; it is a 

identification of some aspect of a cave9s features  like a stalagmite pla
), can be counted in humankind9s 

front of a volume of studies in 8archaeoacoustics9 (

d9Errico and Lawson 2006) has been developed from Lund9s 

nically could also be considered for Lund9s system. Simon 
Wyatt points to the <the classic idiom from archaeology, absence of evidence is not evidence of 
absence= ( ), yet Morley adds that <neither can absence of evidence be reliably asserted 

epresent evidence of loss= (

). 8Group one9 which I call 
categorises <Artefacts which clearly are sound producing devices (such as bronze lurs and bells)= 



. The water tower9s 

millennium AD. In this case the Växjö water tower emerges in 8group two9 (Lund Probability 

by Lund for <Artefacts with a strong potential for having been used as sound producing devices= 

It is at this point that Lund9s probabi

sociologically speaking. Klein lists <Mousterian/MSA sites with proposed art or personal 
ornaments= which by his own admission could be expanded further with additional finds as 

ed by Robert G. Bednarik, although Klein considers these 8crude9 (

empt Klein9

I organised a trip for music archaeologists to the water tower at the symposium called 8The Archaeology of Sound, 
Acoustics and Music9 in honour of Cajsa S. Lund, Linnaeus University (Växjö campus), Sweden, 2016.



3
3

d9Errico Majkić

Praxmarer9s ideas on Lund Probability in his inventory for these. From other inventories that I 

Finally, There is another sound tool which features in both Klein9s and Praxmarer9s inventories 

). Klein asserts, however, that <the archaeology of the Neanderthals does 
gent= ( ). Klein9s view finds itself in conflict 

with an opinion that <generally recognised flutes, as an invention of modern man, have lower 
capacity as musical instruments than the disputed find from Divje babe= (

the Mousterian Divje babe I artefact, described as <A juvenile bear femur shaft with four evenly 
like musical instrument= (

3
symposium in Cajsa S. Lund9s honour  3
discovery will make it into the Lund Probability Group 1 (LPG 1), even though Lund9s favourite 

opinion, writing that <According to some authors, the key criteria for a supposed Palaeolithic 
find to be declared a musical instrument is its playability= (referring to 

<Within positivist approaches 
[…] more emphasis on testability than there is on whether the theories being used are interesting 
or valuable= (



that a potential rattle is a rattle, a potential phalange flute a phalange flute […] However, that an artefact can 
[…] does not prove that this artefact was actually used as a sound tool (

 

Turk, Ivan Turk and Marcel Otte in <The Neanderthal Musical Instrument from Divje Babe I 
Cave (Slovenia): A Critical Review of the Discussion= (

A CD called <Sonorities of the Tidldibab=
<Divje babe I. Upper Pleistocene Palaeolithic site in 

Slovenia. Part II: Archaeology= (

<Depression near hole no. 3 on the posterior side of the diaphysis and location of two parallel 
scores on the abraded surface of cortical bone= (

3



3
3

following in the 8flute steps9 of her father, Ljuben Dimkaroski who had made the TIDLDIBAB 

correspondence on the subject with Jelle Atema in relation to his article <Musical Origins and the 
tone Age Evolution of Flutes= (

<doubt is no longer justified= (

<How can one know whether an instrument should be classified
membranophone, chordophone, or aerophone if the playing method is unknown?= Results may 

There9s no place like home: Divje babe, at the <Seminar in honour of Mats Larsson= at Linnaeus 



Potengowski9s monograp

l works being a <most modern style= of the present, vis vis <The 
pastness of the present and the presence of the past= (

century composer, like a musical performance of John Cage9s piece 
<Ryoanji=, for example! (listen to 

typology. The spaces between each 8fingerhole9 on the diaphysis suggest a coherent acoustic 
pattern to the 8eye9 which gives an impression that a 8flute9 was indeed intended. Against 
continued contention, the 8certitude9 of at least one music archaeologist has since been 8broken9, 

 

with the term 8Mousterian9 being used periodically to describe the MP). It 



as 8melodic wind instruments9 which some researchers 
refer to as 8flutes9 and others as 8pipes9. 8Melodic wind instruments9 isn9t an offic

fingered, from wind instruments like bullroarers that are known as 8free9 aerophones. It 

9t exclusively a melody instrument either. Melodic

entries to the 122 <sections or fragments of bone= that she lists, in addition to 90 or so 

his appendix for 8The Prehistory of Music9 (



is called <Pipe finds from the Ach Valley , Germany= (
<Inventory of Isturitz pipes discussed by Buisson (1990) in chronological order= (

<Isturitz pipes listed as 8lost9 by Scothern (1992)= (
). He gets round the 8pipe9 versus 8flute9 pedantry by listing all reputed 

Palaeolithic finds of this type as both <flutes and pipes= in one category (

N.B. these are not Morley9s classifications; these are how ot

of finds being <originally reputed to be pipes and flutes but since deemed unlikely= (

and a Mousterian hare bone from Kent9s Cavern in Britain. All other entries are from UP 
3 3

two independent Mousterian contexts; <numerous= whistles are recorded at La Quina in France 

the Mousterians weren9t flute playing en masse (apparently), they were certainly using 
whistles and this is certainly significant. Klein9s separation of the Venus, and engraved ochre 

whistles are <small whistles made not using a bone tube but a pierced toe bone= (

posterior surface […] The product of this is a small hollow vessel



abundance across the UP Harrison thinks that they must have been a <basic item= (

3 3

take stock of all the entries in Morley9s table 1 and 3, noting that together the 
items add up to around 300 artefacts. These are <flutes and pipes (105), notched whistle
whistles and phalangeal whistles (185)= 

have narrowed down an inventory for <Aerophones with holes for musical 
fingering= (

3
3 found in Morley9s inventory (table 1). All listed 

Palaeolithic, with his first selection comprising 8209 entries (compared with García 9s 
8389 entries above). Taking Morley9s lead, 8119 more entries under the heading of supposed 
aerophones of the UP (with 829 entries a

8159 of what he considers to be the <Best preserved intentionally produced aerophones in Upper 
eolithic Europe= ( ). These include the 839 

there are 839 more significant finds listed here all coming from 
d9Arberoue) in the Arberoue Valley on Mount Gaztelu, in the French Pyrenees (

3
3

Graeme Lawson and Francesco d9Errico
iting that <the surviving portion includes one end and bears no fewer 

holes= (



d9Errico (

Lawson and d9Errico

bone tube from E. Passemard9s 1914 season in the northern chamber 

Périer9s 

Lawson and d9Errico 2002: 219

] is described as a <complete four hole pipe=, and the 
, a <near hole specimen= (Lawson and d9Errico

Lawson and d9Errico

by Wulf Hein, and tested by Anna Friederike Potengowski, because it <provides a useful 
Jura= (

Lawson and d9Errico

Aurignacian specimen all feature in Praxmarer9s list and illustrations of the best preserved 

Under the heading 8Périgordien9 3

 a <bird bone, three fingerholes preserved= from Pair

 a <bird bone, three fingerholes preserved= from Abri Lespaux, France

 and a <mammal bone, two fingerholes preserved= from Les Roches, France

8translated9 into the 



Under the heading 8Magdalénien9, Praxmarer lists: 

 a <mammal bone, four fingerholes preserved= from Peyrat, France

 a <mammal bone, four fingerholes preserved= from Pas du Miroir, France

 a <hollow antler, four fingerholes preserved= from Moldova V, Ukraine

 a <hollow antler unfinished because broken, five fingerholes preserved= Moldova V, 

 and a <mammal bone, three fingerholes preserved= Grubgraben, Austria

From the 8end of the Upper Palaeolithic9, Praxmarer lists,

 a <hollow antler, four fingerholes preserved= from Moldova V, Ukraine

8free9 aerophones (

one in a MP context carrying the description 8possible9, as noted earlier, to which he has 



 

Goat9s Hole 

ignac cave is from where the 8Aurignacian9 takes its name. The 

Josef Szombathy9s 1881excavations at the Mladeč Cave in the Czech Republic revealed modern
human fossils together with archaeological material. Martin Oliva9s retrospective describes how 

, with <2

gments= (
from Mladeč includes a female skull with derived modern features (Mladeč 1) and an upper jaw 
of a male (Mladeč 8) with modern and archaic features (



certain. Writing at the time they assert that <These data are 
Mladeč human assemblage is the oldest cranial, dental and postcranial assemblage of early 
modern humans in Europe= (
record do not have <a secure and diagnostic archaeological association=. Here they mention 
evidence from Peştera cu Oase, (Romania) at ~35,000 the Kent9s Cavern (UK) 

C BP; the Peştera Muierii (Romania) remains at ~30,000 
Peştera Cioclovina (Romania C BP. They also note time overlaps with <late 
Neanderthals= from Vindija (Croatia) at ~29,000 

human cranium of an adolescent (8Oase 29) was found on the 
surface of the Peştera cu Oase, situated in the southwestern Carpathian Mountains (Romania), 
revealing <a suite of derived modern human and/or non Neandertal features=. Although it was 

site (8Oase 19) 3 3 3
this individual9s genome is derived from Neanderthals.. The individual had had a great

(but not including 8Oase 19). They compare their results with the genetic makeup of non
3

3

Hublin refers to <so called modern humans= as the species that arrived in Western Eurasia from 
d by Neanderthals. Questions arise concerning <local Neandertals and 

the late members of our species at the limit between the Middle and Upper Palaeolithic= and 

Upper Paleolithic= (



referred to as a 8transition9) concerns t
8transitional assemblages9 (TA), represented mainly in western Europe extending into central 

<Lincombian Jerzmanowician= 3

3

Châtelperronian dated to about 44 to 40 ka cal BP as <the most iconic of the 
= with over 40 listed sites, writing that <it generally displays little evidence 

of MP components in its lithic production=. However there are arguments for the 
vis being 8rooted9 in the local 

Cure with <multiple Châtelperronian layers= as the 

hominin species had made the 8transitional9 products recovered from the site.

for modern human 8incursion9 as early as this in France 
and 51,700 years9 ago, provides the earliest evidence to suggest the 8presence9 of 

3
3

four levels (C, D, F and G), the authors reveal that the <Man12 E 1300 specimen from layer E 
unequivocally classified as an Upper Pleistocene modern human=. In the same layer E, 8Neronian9 
nanopoints and micropoints have been recovered which have been attributed to the 8Neronian9, a 



industries are described as demonstrating <remarkable technical precision in their execution=, 
3

3

assert that <The technologies used to produce the points from both the Ksar Akil 
IUP and the Neronian are the same=. They conclude that <the replacement of indigenous 

same territory= (

around a hundred thousand years9 old expressing surprise that <Levantine MP assemblages are 
quite distinctive from those produced in Africa in the same time period= (

Tlel; Emireh Cave; Wadi Antelias and Wadi Aghar. North of Ksar Akil is the Üçağizli 1 Cave in 

beads from Üçağizli (

point out that whilst 8Oase 19 (living 
individual from 8Ust9 Ishim9 in Siberia (living 45 ka) fail to demonstrate <specific genetic 
relationships to subsequent Eurasian populations=, that a third individual 3 8Tianyuan9 from 

3

also present new data for 8Oase 19 including an earlier date for this 
als dated to around 45 thousand years9 



8Tianyuan9 write that <several distinct modern human 
e early Upper Palaeolithic in Eurasia=, concluding that: 

Mongolia…[…]…and a putative IUP dispersal that reached from eastern Europe to East Asia. Eventually 

They write that <all IUP Bacho Kiro Cave individuals had recent Neanderthal ancestors in their 
immediate family histories= distinguishing the three IUP individuals with a proportion of 

is less than 8Oase 19 it is more than the 1.9% found in other ancient or present

complexes…[…]…Together, the behavioural and biological evidence 

4 4

hill above the Koněprusy cave system is called Zlatý kůň (Golden Horse), which is the name 

enome sequences of Zlatý kůň which they report is estimated to carry 
3.2% Neanderthal ancestry, and like Ust9 Ishim and 8Oase 19 <appears to fall basal to the split of 
Europeans and Asians= ( ). They consider that Zlatý kůň is about the same age as Ust9

…she was part of a population that formed before the populations that gave rise to present
ůň 

the oldest European individual with a largely preserved skull. As for Ust9 Ishim and Oase 1, Zlatý kůň 

) refer to the individuals from Zlatý kůň, Bacho Kiro, and Mandrin to 

3
3 3



3 3

existed in <the higher 
latitudes of Europe= before the onset of the Aurignacian. Finally, they link the LRJ at Ranis with 

Zlatý kůň, an

than 40 thousand years, into closer focus in a recent article entitled <Earliest modern human 
genomes constrain timing of Neanderthal admixture= with new data concerning: 

Zlatý kůň Their results indicate that <
kůň their recent family history=, and they 
continue that <It is therefore conceivable that all of these individuals originate from the same 
population= (

tý kůň
than the lineage leading to the Bacho Kiro individuals… […]… The population corresponding to this 

Ust9 Ishim genome…[…]…Ranis and Zlatý kun are thus members of the same population, which we refer 
Zlatý kůň

<later Out of Africans= as is also similar to the situation for Ust9
Zlatý kůň /Ranis population is <rather small=, which the authors think is around 300 

Zlatý kůň. However Zlatý kůň can also be placed in this same time 

3
3 Zlatý kun/Ranis population. The authors consider a <s
generation pulse of Neanderthal ancestry=. However, admixture over several generations is 

3 e dating of <the common 
349 ka= (



 

) discussing <The evolution 
evolutionary interactions=

ity. He refers to music and 8natural9 

3
(although he uses the term 8abilities9). Musical skills are raised particularly because of the way that 
8music9 works on the mind. He gives an example of a model which concerns non

He writes that <Baldwinian co

exapted by the other and vice versa=. He refers to Bateson9s model of double description to 

…a culturally inve

“opens more space for learning= and <is a source of 

evolution=. If adaptation is require
environments, this type of plasticity would be advantageous. Podlipniak refers to the 8iterated 
Baldwin effect9 as a process <in which culturally invented musical behavioral innovation creates a 

innovation and so on, resulting in 8a virtuous spiral9 =. (

change in 8cultural9 evolution. Broadly speaking, they are not bearing responsibility for 

still 8young enough9 to indulge in authe



Protoaurignacian; Early Aurignacian, and Later Aurignacian. He writes that <In 

8Protoaurignacian9 in the Mediterranean area= (

3
3

the makers of flutes if not hypothetically players of flutes and creators of 8music9. This is 

evidence in the form of the 8Hohle Fels 19 (HF1) flute in the layer Vb 3
3

Conard writes that <

=

Klein argues that the Upper Paleolithic represents an 8abrupt departure9 with 8cultural variability9 
from the <painfully slow= artefactual changes observed prior to 40 ka (
concluding that <The sum suggests a common mindset that differed qualitatively from the 
mindset of earlier peoples= (
<
striking platform)=; <



parent)=; < with flat invasive bifacial retouch= ; <
on which a lateral edge or end has been methodologically dulled or blunted= ; and <

removing numerous small thin blades (<bladelets=)=, cited directly from Klein (

…the evidence for The Upper Palaeolithic in Europe sees the first incontrovertible archaeological evidence 

evidence for the use of the natural acoustic environment……The Mesolithic appears to be a complete 
contrast= (

Lana Carol Neal situates her doctoral thesis discussing <The Earliest
and Fertility Magic of the Flute in Upper Paleolithic Culture= (
called <Music(s) in the European Upper Palaeolithic: The Melting Pot Theory= (

d writing that <multifaceted societies in Late Pleistocene 
3 3

rds 8deliberate9 and 8elaborate9 concerns a concept of 

d9Arc Cave in 

 

to birdsong is expressed in the sonority of Friedrich Seeberger9s recordings on a swan



8bird voices9 (birdsong). 

An intrinsic portrayal of birds found in the first chapter of Joakim Goldhahn9s archaeology thesis 
) is an invitation; <this diminutive synopsis about the human wonderment of birds, 

archaeological setting= (

concept of <worldings= after Philippe Descola9s work 

Hussain and Harald Floss refer to this as the 8belief world9 (

They are known to be <fellow travellers= in relation to the past, present and future and can 

under the right wing of a raven is significant; <Thi
be bestowed upon individuals trusted by the raven= (
<can enable invisibility= (
<We best know the use of birds in the unfolding present= (

He adds that <Both hunters and fishers used to watch birds to locate and catch their prey= (

look to the sky and say, 8there goes another flute9. Joking apart, humans exploit 



Gurney 1880: 188, referring to Darwin9s 

Writing that <The entrapping nests o
or blue wrens are skilful and impressive creations= (

), Goldhahn adds that some birds collect 8shiny9 things to adorn their homes 
r the purpose of attracting a mate. Ironically, birds9 collecting

situation for human archaeologists dealing with birds acting as <casual archaeologists= like the 

) and he writes that <Male black palm cockatoos use a stick or a twig to drum on a 
r to nest= (

3
3

write that <drumming by 

consistent context, regular beat production, repeated components, and individual styles= (

Goldhahn continues that <there is great variety in how birds mate= mentioning commo
who are <known to have coitus while they are aloft=, surmising that birds are generally social 

f birds 8playing9, to present the subject 
of bird vocalisations, alluding to the nature of tonality, writing that <Highly esteemed composers 
and artists have a strong affection for birds, owing to the pitch in most birdsongs= (

nightingale devotion and its expression in 8music9 to highlight the profundity of being able to 
<stop time= (

lified in the statement that <Everyone 
knows how largely birds use their vocal organs as a means of courtship= (

Goldhahn goes on to write about 8clever9 birds that appear to communicate messages, share 

; bird vocalisations are <the best analogy to human language= (



3
by a peacock feather and listening to 8God9 in a seashell, amongst other wonders 3
constitute the means in which God9s 

3
3

According to Descola9s different modes of identification, for the worldings of 

there is only <continuity of matter= and not 

(and not reality) of continuity and completeness. Descola writes that <The exclusion from 

granted in our own mode of identification= (
human animals <challenge a world based in 

naturalism= (

3 3



that Goldhahn notes is in Ingold9s findings that <the 

paintings could be attributed to totemism= (
). Goldhahn also picks up on Ingold9s reference to animal depictions <in ray style= in 

estvedt writes that <animic rock art expresses a 
focus on the guise of the animal, while totemic rock art expresses a focus on its inner essence= 

). It is Ingold who writes about animic ontology <as 
ke the wind= whereas, with totemic ontology, <the forms life takes are already 

given= (
art is portable, and (excluding flutes as 8art9) is exclusively figurative, apa

Three figurines from the Swabian Aurignacian incorporate a 8mixture9 of lion and human traits: the iconic 
8lion man9 from Hohlenstein Stadel in the Lone valley, the 8small lion man9 from Hohl
8adorant9 from Geißenklösterle, the latter two sites being located in the Ach valley (

[…] All three representations have been described as anthropomorphic 
in stature and posture with a 8felid morphic9 head as well as less defined, 8transitional9 features (

s consider the <deeply animistic= Aurignacian groups in the Swabian Jura in 

two animals are the mammoth and the lion. The iconic 8lion man9 had been originally 

mammoths and humans; <the mammoth human intersection in the 
of human and mammoth 8taskscapes9, 

= (



Figurine […] was recovered in 2001 from AH IV near the bottom of the Aurignacian 

 

 

 

  



 

  



 

 

UNESCO professor, Cornelius Holtorf, who writes about the importance of <the many great 

own work on the other= (

Swabian Jura9s karstic environment which is composed of Jurassic

Miller explains that the Swabian Jura9s Jurassic
) which <consists of dark colored clayey marls and sandstone complexes=. 



) consisting of <sandy clays and marls, interfingered with calcite 
sandstone banks and lenses=. White Jura ( ) <forms the surface of
and consists of massive limestone and bedded marl complexes= (

Weise Jura ε

Weise Jura ε

Weise Jura ε 

Fels Cave, as though the Ach River doesn9t know which side of the 

According to Klein, <There may have been two separate early Aurignacian entry routes 3

(bladelets)= (

and early twentieth centuries9 researchers who are today known in association with their 



 

 

 

 

 

 

 

 

 

 

 

The early excavations along with the modern and current ones have <played a prominent role in 

importance for the study of the Aurignacian= (

to discussions about the stratigraphic 8cultural9 relation in this respect (

 

 

 

 

 

 



 

who have been excavating in the region stay during the summer9s digging in an annex

simply means 8hollow fell9. Working in pa

horizons, and with collected deposits in situ digitally recorded and mapped via protocol9s 

3d) is <encompassing most of the Aurignacian layers and also the early 
Gravettian= (

explains that <sometimes two separate AHs can be identified within a single GH, based on two 
concentration horizons of artifacts= (

aren9t any finds in the layer. Miller also explains that some 8features9 are also 

). She also clarifies that AH Vab/GH 7ab <
across the whole site and therefore not present in all stratigraphic and sedimentological profiles= 



d Conard points out <Although there is no generally 

dates of 32 kyr BP correspond to roughly 36 kyr BP in calendar years= (

global media following the announcement that <New flutes document the earliest musical 
tradition in southwestern Germany= ( ). I hadn9t really thought about,

3
3



8FX9 effects, or has recorded 8live9 in the cave. This happened to me working for Sveriges Radio 

rsity9s symposium for 

of a particular place, but it wasn9t so clear how this is theorised archaeologically for caves. There 
ple, who think that, <The acoustical properties of the cave 

pipe=
type of general rationale for the acoustic of caves isn9t really the

8sold9 as being authentic. Embracing such geological anachronisms, in this sense, may be 

if you have heard one echo, you9ve heard them all

sts, or as they used to be called 8laymen9 (laywomen 

Holtorf9s study; reading archaeology at Linnaeus and Tübingen universities has 



acoustic space, and we set about digitally recording our 8sound sketches9 (Experiment 4 in 

Iégor Reznikoff perceives, for example, that <It should be 

this sort of work= (

Achtalians9 relation to dumping ash and remains of a fire inside Hohle Fels Cave, away from the 

Miller writes that <Apart from GH 7, bef. 6, all of the comb

removed from that location and redeposited anthropogenically as part of dumping activity= 



new, more 8sedentary9 modern

Cave, known as the 8dump zone9, is in the antechamber where the modern excavations take place, 

and Riek9s excavations had also excavated the hall along with the tunnel <proving that 
undisturbed Paleolithic deposits remained outside of the cave hall= (

3 to include Hahn9s excavation work there between 1977 

3



There are significant perspectives about 8dirt9 in the anthropology of religion; Mary Douglas 
writes that <the difference between pollution behaviour in one part of the world
only a matter of detail= (

purity and pollution which Douglas had considered crosses over into all aspects of life, and isn9t 

Hohle Fels that both Marziyeh and I experienced. The sizzling summer9s Saturday night had 

3

3

don9t think it is a surprise that this was a perfect meeting point for morning coffee breaks during 







Map created by Mohsen Zeidi especially for 8Aurignacian Rhapsody9. Elevation data are from SRTM V3, 

  



), who writes that <the apparent overlap 
dimensional image=, and that <the dates are 

south profile=. 

 

  



 

 

 

 

flute in Frank Trommer9s workshop

 

  



, by Frances Gill and Frank Trommer9s team. Photograph by 

  



 

 

 





especially for 8Aurignacian Rhapsody9



 

s the back wall by Wagner. Wagner9s 

between 1977 and 1979, Hahn9s e

Miller9s own investigation in <A Tale of Two Swabian Caves= (

possible, Geissenklösterle means, 8the cloister of the (female) goat9, according to a German 

valley floor in the wooded area surrounding it, significantly higher in the fells than Hohle Fels9 
to the river. Miller describes Geissenklösterle as <located within a cul

sac forming the former walls of the cave= (



after putting on the garment in Trommer9s workshop was a spontaneous 8dance for the new flute9 

the ivory flute in Trommer9s workshop was guided by the material, in which the resultant tube 

), and because <Anachronisms in experiments are a useful complement enabling 
experience= (

playing an instrument reconstructed by Wulf Hein from a Griffon Vulture9s wing bone (the 
radius), that copies the original find diligently so that it looks like the original (as is Hein9s 



3 3

didn9t finish their work into a flute. They used what i

which we didn9t want to compromise by inadvertently damaging it; as a novice I just happen

3 3

pocket. Nevertheless my finished flute seemed to create surprise because it doesn9t resemble 

correlating GHs with AHs together with the technological complex (8technocomplex9) groupings 

which corresponds to GH9s 11, 12, 13, 14 and 

lower 8portion9 of GH 15. AH IIn, AH IIa, and AH IIb represent the hig

designated as 8pre Aurignacian9 or 8proto Aurignacian9 (



Geissenklösterle is critical to understanding the 8transition9 from the MP to the UP, and the 
8origins9 of the Aurignacian. They consider the 8Kulturpumpe9 model (

3
Lawson and d9Errico 2002 3

) they write that dates at Isturitz <
and they have extremely large standard errors= (

 

 

questions as to why Neanderthals who hadn9t gone extinct and were still living in Europe at the 
time didn9t return to the 

minded Aurignacians living there. Here Miller9s questions regarding the MP / UP 

both Hohle Fels and Geissenklösterle in relation to the <larger archeological framework=. For 

studying sediments as it facilitates more 8holistic9 archaeological interpretation between 

8nature versus culture9 dichotomy). 

I draw on Miller9s study to support archaeo
mes conducive for 8fluting9: 



(φλÀ¿) Greek means 8flame.9 The Modern Greek is (φλόγα) and 
(φλÀγέρα) is Greek for flute. The etymology for means 8blow9 and this 

etymology for 8flute9 is related to wind (as in 8wind instruments9). 

can9t help but think that Shakespeare had this sort of thing in mind with his character, 

child. Nowadays, my artist9s name is Frances Flute the Bellows Mender. Nicholas Conard also 

Paleoenvironments <that underwent numerous and rapid fluctuations, from periods of warmth 

Glacial Maximum (LGM), roughly about 20 ka= (

3

were forming in the GHs at the cave sites. Miller writes that <some of these climatic events 

ant change in their environment= (



describes as rapid warming followed by slower cooling in relation to <discharges of icebergs from 
ice sheets in the North Atlantic= called 8Heinrich events9 (referring t

that has <refined aspects=, helps to support a regional model of change in Swabia in which 
Miller9s study <despite its admittedly low resol
studies: it uses paleoenvironmental data found in direct association with archaeological data= 

states that <the earliest Aurignacian at Hohle Fels roughly correlates with the earliest 
appearance of the Aurignacian at Geissenklösterle= (

the 8initial appearance9 of the Aurignacian (Geissenklösterle9s lower portion of GH 
15 correlated with Hohle Fels9 upper portion of GH 8) indicates a warm and wet climate; and 
subsequent 8purely Aurignacian layers9 (Geissenklösterle9s GH 15 correlated with Hohle Fels9 GH 

3
describes as <the florescence of cultural expression in the Aurignacian as either the result of 

cultural and demographic change= (



…the removal of waste implies that the occupants of Hohle Fels had defined a specific space within the 
cave for occupation and that they planned on using this occupational locus in the future…(

concludes that <the earliest AMH populations in the Swabian Jura would have found the region 

steppes= ( ). She notes that the climate may have <ameliorated= during the sterile period 

) which she writes <suggest a mesic 

periods= (

Rhodes discusses Miller9s research describing the contacts between GH 8 and GH 7 at Hohle 
Fels, and GH 17 and GH 15 at Geissenklösterle as indicative of a <substant
temperature and a decrease in the presence of water=,  in which cold/dry and warm/moist 

) indicating a <taiga or forest steppe biome= for the 
y Upper Palaeolithic, with <extending snow

later periods= (
contradict the botanical one because of evidence for <the dominance of cold adapted taxa= 

ing that <snow covered tundra was more prominent in the landscape= (
). Reinhard Ziegler9s study 

ndicating <a clear 

parches= (

there is an increase in <reindeer and other cervids= all of which can in part be accounted for by 



). The context of 8climate9 and 8flute playing9 may be raised here as 

Ach Valley? Sound does not simply stop if it9s very cold although I will admit to finding it 

(clothes according to the weather). He writes that <visitors (including Charles 

and lack of more than flimsy shelters to rest in= (

grow woman was absolutely so […] In 

 

The term 8Swabian Aurignacian9, introduced to denote <specific techno
of respective assemblages= from archaeological sites across the region (

dedicated to special or 8symbolic9 types of tools, e.g., 

Cultural Organization9s status was deliberated on <The Path to UNESCO World Cultural 
Heritage Status for the Caves and Ice Age Art in the Swabian Jura= which became granted in 



out as representing UNESCO9s 8Criterion iii9; <to bear a unique or at least exceptional t
to a cultural tradition or to a civilization which is living or which has disappeared= (

Bolus, are grouped as 8cores9, 8carinated artefacts9, and 8other tools9. Cores include the following 

Valley (Göpfelsteinhöhle). Bataille and Conard refer to <an internal regional development of the 
per Aurignacian assemblages out of the lower ones= from Swabian Aurignacian assemblages 

). They refer to <a new techno
Swabian Aurignacian in AH IV= with reference to using burins as cores, and knapping lamellar 
blanks from these and other 8small reduction surfaces9. The extent to which the Swabian 

tapered points from Vogelherd and Geissenklösterle may be indicators of 8reliable9, 8safe9 and 
8effective9 hunting practices (

Ewa Dutkiewicz, in her 2021 monograph, called <Zeichen. Markierungen, Muster und Symbole 
im Schwäbischen Aurignacien= (Signs: Marks, Patterns, and Symbols in the Swabian Aurignacian) 

in relation to <the fascination with geometric patterns= 

Conard refers to her work as <the most complete and compelling examination of Aurignacian 
markings ever published= (
Swabian Aurignacian <as representations of real objects, such as nets, or as hunting marks= 

Dutkiewicz9

source she supplements <the Lion Man and a pendant from Hohlenstein
Törle= (



UP from which the earliest layers of the Aurignacian return two bone points from Riek9s 

ornaments, and 8symbolic9 tools, as four main 

adds that <Due to one example of a find exhibiting an eyelet, the so

base 8Lautscher9 points, split

Geissenklösterle and Vogelherd, which in my thesis aims at putting 8The Valley9 as a generic 



write, however, that <our 

Paleolithic= (

this 8worldly architecture9 is that animals are clearly one of the most dynamic and 8active9 landscape features 

) is a particular 8keystone9 species. This is 

adorning the body like a landscape 8stained in mammoth9 in 

8matrix9 that <structurally intersects the cognitive and behavioural space of mammoth and 
humans= and in this respect they conceptualise the notion of 8thinking with mammoths9 (



flute9s music 3
3

between Goldhahn9s referenc

referring to <When Elephants Weep= (

3

ve sites in the Ach and Lone valleys, 8naturalistic9 figurative depictions of cave lions (after 

second largest percentage of species within 8the visual art repertoire9
8man9 which comprise the third largest 

infamous 8Lion Man9 from Stadel Cav
<Geißenklösterle (

(lionmen)= (

3
3

interpretation appropriates the cave lion as <probably the prime predator of the Eurasian 
steppe= whilst the species9 nocturnal and < = character completes a juxtaposition 



the comparison, cave bears and mammoths are excluded because they can <swamp the faunal 
signals with material that is not related to past human diets=; bears may have died in caves 

The shift in diet away from large game to <fish, fowl and small mammals in 
the Swabian Jura= (of hominins), is noted. Remains of certain bird species in the caves are 

behaviours motivated by 8flute fetishisation9 (which I theorise as 
to <place making and sonic identity= (e.g., 

establishing and serving traditions care of music9s immense power and agency in terms of 

 

  



 

 

 

are interpreted without dispute as 8secure9 evidence of melodic

d9Errico 

Nicholas Conard. For my bachelor9s essay in archaeology (

3 3
3 3

mammoth flute and the vulture flute, and sometimes 8the swan9, 8the mammoth9 and 8the vulture9 
playing colleagues usually refer to 8the swan9, 8the ivory9, and 8the vulture9. The 

flute is from Geissenklösterle (GK) and carries the scientific label 8GK19. The mammoth 
flute is also from this cave carrying the label 8GK39. The vulture flute is from Hohle Fels (HF) 
and its label is 8HF19. GK1, GK3, and HF1 3 3

Hahn9s renowned 1988 monograph 
8The Geissenklösterle Cave in the Ach Valley by Blaubeuren9 which includes drawings of finds 
from Geissenklösterle, is one that contains a number from the Aurignacian that after Hahn9s 



3
3

Maria Malina explained to me that it <was not possible to refit directly since the end with the 
splint is too incomplete=. She also 

As mentioned earlier, Dutkiewicz9s research incorporates finds up 

ustrated in Hahn9s monograph [

Additionally, within the plate of artefacts of hidden sounds that are 8flute related9, in Hahn9s 



thesis as Appendix 3. Whilst this builds heavily on Dutkiewicz9s inventory, 

 

 N9S M

e plate in Hahn9s monograph is the

3 3

3

3
3

3
Sachs to develop their own system. Sweden9s Tobias Norlind subsequently added 

3
3



in <

Earliest Stages= (2017). However, I disagree with his opinion that <archaeologists (who are 

cture and experience of their own musicality= (

archaeology intersection, in which the same 8concern9 can equally b
applied to trained musicians with or without a 8trained9 archaeological background. I go even 

8 9

The antler band9s length is 132 mm; 
breadth is 5 mm, and width is 4 mm. The band is 8carrying9 2 units of pattern (where a unit is one 

profiled by Hahn discussing < = (
is illustrated in Hahn9s 

Geissenklösterle, and is numbered 59 (847 599 is its reference). Dutkiewicz describes this fi



]. Different frequencies from the string9s harmonics 

Jew9s harps (jaw harp) which I consider reminiscent of Seeberger9s mouthbow described above. I 

in this thesis called 8Bone Tubes9). The Geissenklösterle (GK) mouthbow is one 

paper he read called <Palaeolithic strings? Experimental approaches=.  From experiments where 
results do not produce a strong sound, and from discussions at the symposium, Kolltveit9s feeling 

would seem to give a contrary impression, and it is precisely Seeberger9s method that Kolltveit 

Discussing <musical bows= he notes the relation between bows for hunting, and bows as types of 

<Sounds as Material Culture: Experimental Archaeology and Ethno Archaeology= 
3

In his illustration, Praxmarer9s caption describes an <engraved perforated ivory band= but the band is probably 



en9t reconstru

Majkić
im / Tsvelykh / d9Errico 2017

raven9s white feather with other relevance for folklore (

Geissenklösterle, and is numbered 80 (826 809 is its reference).

 



about how 8flutes9 in bone and ivory are reconstructed by Wulf Hein

 

pieces…

The swan flute is a little flute much thinner than an adult9s finger. Taking hold of a 

for the table is described as <Characteristics of the archaeological wind instruments and their reconstructions= but 

the data less straight forward, i.e., the data for each artefact9s fingerholes in the table explicitly refers to the 
photographic image of reconstructions <from top to bottom= which is the wrong way round for GK3 (as the larger 



iscussion about Shakespeare9s character Francis Flute the Bellows 

finds. The data and finds from Wagner9s ditch were simulated into the new excavation system 
introduced by Hahn using square meters. Wagner9s sondage covered the areas as designated by 

back to Wagner9s work there in 

Tübingen, having being sorted in Blaubeuren. Two boxes of 8extra9 finds that had been put to 



remains of swan radii. After her death, Krönneck9s extensive 

suggest that <t
but was brought in as a finished product= (

these are not counted as belonging to GK2 in Dutkiewicz9 in



d9Errico 

designated places on the surface of the flute for the purpose of 8resting9 other fingers not 
3

3 9 

(according to Wulf Hein9s recommendation). Between Monday and Wednesday 16



some clear signals experimenting with one of Seeberger9s flutes previously (as a vertical flute 

and she was able to play it using the Seeberger technique but commented that it wasn9t as easy to 
play as Seeberger9s reconstructions made from thinner

Experiment 7.4 of this thesis called 8Like blowing through a straw9 playing the aforementioned 

Hein9s reconstruction played in this way does deliver a 

playing his swan radii reconstructions with a 8ney9 embouchure, with the flute
Seeberger9s

with Hein9s, noting the tonametrical series he produced on his swan

Hein9s GK1 16.1 cm reconstruction 
d 8over the fingerholes9



They suggest that Hein9s way should not be 
predicted for <all Palaeolithic bone flutes= (

playing reconstructions of GK1, both engaging the Seeberger (8ney9) technique to 

concern the 8ney9

explains the next query which is that Potengowski9s meas
higher than Seeberger9s apart from the interval between the upper two fundamentals

possibilities of the flute played using the 8ney9 technique which Seeberger 

3
3

are not recorded for Seeberger9s work (
3 3

Seeberger9s GK1 15 cm reconstruction played as  8ney9
can be verified also by referring to Tarasov9s transcription of Seeberger9s 



what he heard from Seeberger9s playing in context. According to Tarasov9s documentation, and 
my transcription of Seeberger9s playing, this ♭

My own playing on a copper GK1 reconstruction of the same length of Seeberger9s (15 cm) 
accords with Potengowski9s playing analysis; the interval between the upper two fundamentals is 

top fundamental in 8Copper for bone9 (

3 . Potengowski plays the GK1 reconstruction made by Seeberger using a 8ney9 

 

The two pieces were not refitted into one piece at the time despite Hahn9s comment that the 

). The 8point9 looks like a chisel or a type of bevelled tool 

  



Map created by Mohsen Zeidi especially for 8Aurignacian Rhapsody9

  



 

  



 

Hahn9s monograph, including – a. an <ivory rod with notches= (

 

  



 

  



 

  



<Gitter= – grid. Original caption in English where this figure is reproduced: <

= (

 

Square 
Find 

number 

Find 

category 

Geo-

horizon 

Archaeo-

horizon 
Z-value 

Number of 

pieces 

48   sfc 12 IIa -3.25 to -3.3 23 

48   sfc 14 IIc -3.3 to -3.39 4 

58 227 sfd 13 IIb 3.12 2 

26   sf 13 IIb 3.29 1 

48 50 eb 13 IIb 3.3 1 

      Number of pieces in GK3 complex 31 

 

  



 

 

 

  



 

 

 

  



 

h a normative flute embouchure (8shak9), blocking the bottom end with a finger. 
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FIGURE 5.20. Distribution of worked ivory for the . 

Plot (including fragments of three flutes) published in Malina and Ehmann (2009: 105/fig. 21). Translation into 

English of the Key: - Fragments of the split stave; Fragments of flute 3; Fragments of flute 2; Fragments of flute 

1; Worked ivory; Ash layer; Rock face; Not excavated; x- and y- axis in meter. <Gitter= means grid. –  

8be9 refers to worked ivory; 8sf9 collection find; 8eb9 ivory 

UNIT ID GH AH BEST X Y Z 

48 47 13 IIb BE 28,25 26,79 -3,3 

48 49 13 IIb EB 28,23 26,87 -3,3 

48 84 15 III BE 28,23 26,76 -3,4 

57 7 13 IIb BE 27,31 27,19 -3,17 

48   13 IIb SF 28,45 26,45 -3,25 

48   13 IIb SF 28,5 26,5 -3,25 

 

  



 

  



GK3 features Measures References 

Length in cm 18.7 Conard, Malina, Münzel, and Seeberger (2004: 458) 

Quantity of notches in pattern unit, on 
side-seam opposite side with extended 
splint-like feature 

44 Conard, Malina, Münzel, and Seeberger (2004: 456) 

Minimum spacing between the 44 
notches, in mm 

1.1 Conard, Malina, Münzel, and Seeberger (2004: 456) 

Minimum spacing between the 44 
notches, in mm, re-measured 

1.41 Dutkiewicz (2021: 284) 

Maximum spacing between the 44 
notches, in mm 

3.5 Conard, Malina, Münzel, and Seeberger (2004: 456) 

Maximum spacing between the 44 
notches, in mm, re-measured 

4.31 Dutkiewicz (2021: 284) 

Minimum notch length in the pattern 
unit of 44 notches, in mm 

1.53 Dutkiewicz (2021: 284) 

Maximum notch length in the pattern 
unit of 44 notches, in mm 

3.34 Dutkiewicz (2021: 284) 

Minimum notch width in the pattern 
unit of 44 notches, in mm 

0.29 Dutkiewicz (2021: 284) 

Maximum notch width in the pattern 
unit of 44 notches, in mm 

0.77 Dutkiewicz (2021: 284) 

Quantity of notches in pattern unit, on 
side-seam with extended splint-like 
feature 

68 Conard, Malina, Münzel, and Seeberger (2004: 456) 

Minimum spacing between the 68 
notches, in mm 

0.5 Conard, Malina, Münzel, and Seeberger (2004: 456) 

Minimum spacing between the 68 
notches, in mm, re-measured 

0.16 Dutkiewicz (2021: 284) 

Maximum spacing between the 68 
notches, in mm 

2.8 Conard, Malina, Münzel, and Seeberger (2004: 456) 

Maximum spacing between the 68 
notches, in mm, re-measured 

2.99 Dutkiewicz (2021: 284) 

Minimum notch length in the pattern 
unit of 68 notches, in mm 

0.75 Dutkiewicz (2021: 284) 

Maximum notch length in the pattern 
unit of 68 notches in mm 

3.76 Dutkiewicz (2021: 284) 

Minimum notch width in the pattern 
unit of 68 notches, in mm 

0.11 Dutkiewicz (2021: 284) 

Maximum notch width in the pattern 
unit of 68 notches, in mm 

0.61 Dutkiewicz (2021: 284) 

Outer diameter of tube at end with 
notch, in mm 

11.5  Conard, Malina, Münzel, and Seeberger (2004: 458) 

Inner diameter of tube at end with 
notch, in mm 

7.4 Conard, Malina, Münzel, and Seeberger (2004: 458) 

Outer diameter of tube at end with 
splint, in mm 11.1 Conard, Malina, Münzel, and Seeberger (2004: 458) 

Inner diameter of tube at end with 
splint, in mm 

7.6 Conard, Malina, Münzel, and Seeberger (2004: 458) 

Dimensions of the larger finger-hole 
perforation, in mm 

8.9 x 5.6 
Münzel, Conard, Hein, Gill, Potengowski (2016: 
239) 

Dimensions of the smaller finger-hole 
perforation, in mm 

5.4 x 5.1 
Münzel, Conard, Hein, Gill, Potengowski (2016: 
239) 

Distances between finger-hole 
perforations in a direction from notch 
feature to splint feature, in mm  

43.4 / 
43.2 / 
50.3 

Conard and Malina (2008: 15) 



 

 

 

 



 

 

 

 

Top and bottom left: The rim of GK3 (dorsal side/8notch9 end) by Bertrand Ligouis - technical details: 

Microscopic image with the DMRX-VSP Leica photometer microscope. Magnification: 12.5: 1 = total 

magnification on film: objective 5x (dry) with magnification setting 2.5x. field wide: 2.8 mm. Upper left image: 

RLd: reflected white light, dry mode. Lower left image: RVLd: reflected light, uv-light + violet-light excitation, 

dry mode (excitation filter: 355-425, beam-splitting mirror: RKP 455, barrier filter: LP 470). First published in 

Conard et al. (2004: 455/fig. 10, a. b). 

Top right: microscopic images of striations on part of the external surface of GK3. Bottom right: microscopic 
images of striations on part of the internal surface of GK3. Photos by Bertrand Ligouis, found in Conard and 

Malina (2008: 21/fig. 5, a. b) and originally published in Conard et al. (2004: 454/figs. 7, a. 9, a). Technical 

details: Microscopic image with the DMRX-VSP Leica photometer microscope. Magnification: 12.5: 1 = total 

magnification on film: objective 5x (dry) with magnification setting 2.5x. field wide: 2.8 mm. RLd: reflected 

white light, dry mode.  

  



 

 

 

 

 

 

 

 

 

  



 

 

 

  



 

 

  



 Constructing a mammoth-ivory flute (links V) 

 

 

  



 

 

 

 

 

  



 

 

 

  



 

 

 

 

  



 

 

 

 

  







Anna Friederike Potengowski playing with Orchestra l9arte de







this the reservation had been that <Since there are other kinds of elongated, cylindrical ivory 

ivory flute= (

<The 
gatherers= (



There may be a number of alternative words in English to use instead of 8stave9 for such a form 

3 3

context of stone knapping as <A term conventionally used to denote the intentional knapping of 

retouched, or directly used without further modification= (
. do point out that it <also refers 

of this action= (

refer to <transverse or circumferential grooving, sawing, or 
chopping= (



s a common procedure otherwise known as the <groove splinter= 

3

. A common process for this approach is <splitting and wedging=. Splitting and 



 

 

volume for the mammoth ivory 8flute9 (GK3) from 



8flute9 fragments from Vogelherd cave in the Lone valley (see Appendix 4 report for detail of 

Geissenklösterle collection finds from Hahn9s numerous excavations

described. The 8ivory flute9 known as Geissenklösterle 3 (GK3) was refitted during this process 

described as <an ivory rod with notches= (

on Hahn9s plate from 1988 with the pierced baton (bu

3
3

3
3

). Whilst emphasising mobility and the likelihood that 8flutes9 would have been carried 



end is the blowing end (proximal end) and which isn9t (distal end). These 

between a 8v9
alternatively like a 8notch9 on a 

There is good reason to believe that this 8notch9 feature isn9t a finger hole because 



has the 8notch9 feature to the end with the splint (

grey colour. Ehmann9s drawing represents the front, the 

3
3 are a series of  interrupted 8notches9 (



). According to Dutkiewicz, the lateral grooves/notches are 8V9

3
3

3 3

tterns (the 8music9) making them dynamic icons. 

affect change from inside the tube too. This isn9t possible with a 



3
3



3
3

es9! One c

Carving three dimensional solid forms in ivory wasn9t 



♭ ♭ ♭ ♯

 

3
3 ♯ ♯

9s team; we did not bevel the edges

ecause we didn9t cut in any 
, I wasn9t able to tell if such 

given my flute9s 

ment 7.16 called 8Aluminium for Ivory9. These measurements are taken from the image of 



An experiment that followed this (Experiment 7.17 called 8Across the Valley from Sirgenstein=) 

ʼ

and was sourced responsibly from a stock of decades9 old elephant ivory supplied originally for 

nstrument9s tonal sound or 8timbre9 may differ as a result of the 

Seeberger9s

d9Errico 2003



7.8 called 8Bone Tubes9). 

Seeberger9s playing position for both his elder

blowing obliquely across the proximal end of the flute. […] Both the bone and ivory flutes reconstructed by 

transcribe from his playing using the 8ney9 technique are

the original flute, adds some significant weight to Seeberger9s interpretation for GK3 as an end
a 8ney9. However, 

where the player9s airstream is directed 

Seeberger9s reconstructions of GK1 and GK3 

). From my own experiment called 8Shak or Ney?9 
play on the rim of a tube both with a 8ney9 embouchure (the 



produced using these two voicing methods, where she appropriates the 8ney9 to the end on GK3 

normative flute embouchure which she refers to as <on the notch=, the fundamentals are G♯
♯6, and E7. From the other end played using the Seeberger technique, or as a 8ney9 which 

she calls <on the edge=, the fundamentals are ♯

3
3

 

8double notch9 feature at one end [Figure 5.39], and fi

8double notch9 engaging a 8ney9 embouchure. An Andean condor radius was used for this first 

♯ ♯ ♯



bout Hein9s playing is that he 

Seeberger9s melody verges strongly towards pentatony [

alled 8Playing Inside Hohle Fels9). Sampson9s reconstructions also demonstrate 

anterior 8notch9 whilst resting on the posterior 8notch9. HF19s 8double notch9 

8top9 or proximal end

performance. So why are they ignoring the 8double notch9?

doesn9t, however, docum

the hole nearest to the 8double notch9 feature is covered with a membrane instead of being left 
. Ringot sought to <change the atmosphere= in 

this way altering the timbral quality of the clarinet9s 

continuing to use the word 8flute9 for the 
es about the subject of the statement 8this is 

not a pipe9. 



In 2012, Simon Wyatt published his first paper about <Sound Production in Early Aerophones= 

♭ ♯ ♯ ♭

allmark of Hein9s work is that his reconstructions are all practically identical. With three HF1 

compared readily. For example Potengowski9s playing can be compared with further results 

playing Hein9s condor radius
♯5, B5, E6, and 

G♯6. I have also made a reconstruction of HF1 as a metal flute the same length as Hein9s models 
♯5, B5, 

E6, and A6. In this way I can check my flute playing against Hein9s, Potengowski9s, and Käfer9s 
for the 263 mm model played from the same end with a 8notch9. Poten

♯5, A♯5, E6, and 

3 3 3

3
3



A♯6. Hein somehow manages to produce the 8ney9 embouchure on the notched end whereas 

impossible to use the 8ney9 embouchure on the notched end. I also believe that Hein had been 
exposed to Seeberger9s playin

. These patterns also tally generally with the results from Wyatt9s flute model (about 

that <blowing on the putative notch does not produce a sonorous 
sound= (

3 as a 8ney9 or as she calls it, 8on the edge9 [ 3

starts to call into question the role of the 8double notch9, to include whether it is actually the 

GK19s broken end has a more than a striking resemblance to the 8double notch9 of HF1 [

Another option for the 8double notch9 at the distal end of the instrument is as a decorative 



<playing it as a flute, the 
fingerhole placement doesn9t make any sense to me 3 the lower fingerholes seem redundant=.  

♯4.

angle of HF19s anterior notch is not inclined sufficiently enough for it to reach all the way to the 

8From Cave to Rave9 at Mednarodni Festival, Ljubljana (Slovenia), 25



of his son9s 

♯4, ♯4

8Vulture Radius Flute9, where the experiment turned into one music album; I recorded the entire 
week9s residence on Gotland at the 

I play my 220 mm long new flute with the 8Seeberger technique9, 
or played as a 8ney9 on the rim, holding the bone obliquely to my body. The tonametrical series I 

♭

 

. I have experienced Dalferth9s reconstructions, and like Wyatt she uses a number of 

regard these themes and variations of design as what wasn9t actual or not in the 

8Interieur for solo percussion9 (1966)

<the drumstick must not be clasped too firmly
(analogous to the <flautato= of instruments)=



sound generation, this is Cajsa Lund9s probability groups 1

3
3

Ringot9s playing from a video; Hein9s playing from a recording, 
Seeberger9s playing from two videos, Käfer9s from a video, and Wyatt9s from a video call, all 

played rim flute using the 8ney9 embouchure 



) which is not at all emphasised in the text; <the spacing of the three fingerholes 
follows GK3 measurements. Holes 4 and 5 repeat these measurements= (

te, also follows <the spacing and size of the first 5 
fingerholes= of HF1 ( ) <running from the proximal end= (
two extra finger holes are added; <the position of holes 6 and 7 was chosen to a comfortable 

third and fourth fingers of A.F. Potengowski= (

♯ ♭

<Even if the original length of GK3 remains unknown, our study shows that several tonal materials can be 



new tones can be achieved by overblowing= (

3
3

and GK3? I also question why tonal materials should be 8excluded9 if overblowing still 

since published a subsequent article called <
= where he presents a tonametrical series for his 

bore size with reference to GK1, calling into question the accuracy of Potengowski9s work on 

Seeberger9s flutes are easier to play like this because they are shorter than the potential length 
). I would like to comment on Praxmarer9s 

3
3

at the time that it isn9t 

he greatest. Praxmarer9s point that swan radii can 
be as long as 30 cm (whereas Seeberger9s flutes are much shorter and therefore easier to play) 



 

about what the Seeberger technique actually is and does (also referred to as the 8ney9 technique, 
or as playing <on the edge=); and seco

3

3 3

that doesn9t officially have an obvious, or readymade, classification. We are required to really dig 

I have edited the text only to omit some content that I consider either rambling (8waffle9), 



 

…the technique of playing like Seeberger, or the 8ney9 technique, or whatever; as 

…because it came up, that Gabi said, <it really, it is like whistling=, and Friederike immediately 
said <no, it isn9t=, and then, there was this discussion between two that are doing the same thing, but 

I think that if we could articulate what we said last night, just to see what that difference was….

Yeah, so if that9s okay

technique. I define whistling; if you have an 8edge9 where you, where the air breaks, like whistling… 

…and the edge is the lip. And the tone is defined and modified by the volume, nasal; the frequency is 

She9s talking about just whistling without any instrument.

this…and you can manipulate the largeness of the volume 
inside your body, so to speak…by moving the muscles and everything making it smaller or bigger. And 

edge of the flute…

…correct, yeah…

…and then, but you, it9s a big impact of your own volume inside your body as well, and as the 

3
3 there is a lot of air volume in this flute so you can9t modulate the tone so much because the

the air, the relation, as the air in the flute, is much more than in your body and so you can9t make this big 

Perfect. I think that, because when you9d described it to me, it was like music to my ears, 

what happened then was Friederike said, <but it isn9t whistling=, and so, Friederike, can you now say what 



to say…

…oh, so sorry…

…and this is the reason why you have a wide range concerning the interval of the glissando on 
a very tiny flute compared to a very big flute. You can9t have that strong variation. 

But you have also the possibility of a large glissando with the 8Hohle Fels 19

Isturitz is a bit less, already, and…

: …so Anna,

being…

…directed? 

Okay, and you9re saying that it moves then away from the lips on normal whistling with just the 
ument in, you9re then saying that then the…

…flute playing,

…it moves outside,

…from the lips, just from the lips, to the…, and because it is already in the lips it is moving 
maybe just hardly any millimeters at all. But then at that point, for you, you9re saying that then it becomes 

echniques we are talking about, one is how…or two 
how is the air column brought into…

…resonance?



…or determ

I think the determination is the same technique. It doesn9t matter if it9s, the labium is the lip, or 

them fundamentals, and there are different… it makes a difference.

What was the content, of your last…?

que; if you9re whistling without 
the instrument, it9s whistling, but when you put the flute, it9s the same technique, only what9s going…the 
muscles… and everything that is going on in the mouth; the technique is the same.

uld say she is right: the technique is the same but it9s, this is the technique to 

the mouth then it is the bone that9s resonating; it9s the bone that is sounding, and at that point we say, 

bones, there9s higher frequency, so it mixes. 

h, I know that, but that9s not what I think we should be talking about; I think we should be 



But I think it9s a point that there is an influence of the flute.

So you can9t really say it is whistling because…

…because 
yes, I9m sorry, yes.

Yeah, so, maybe, it9s, this is another argument for 8this is flute playing not whistling9 but 

…()… I think that9s just what Gabi has said, and that9s what you just, and I agree. But then i

, and that9s when it gets very complex.  

flute playing and whistling, you know, because it9s a combination. 

That9s also what Simon Wyatt had always said; 
define it, is, as I said last night, is that the flute becomes an extension of the body. And so if we didn9t 

ause it has been made, because it9s been got from an animal, cut, and cleaned. 
Soon as you put it in the mouth, at that contact point, it then becomes that you9re playing with an 

oint of view I9d always thought about, and also mainly because as musicians 
we are taught that the flute is the extension of the …(…)… it becomes part of your body9s whole 

of the…

…sound coming from my lips, the sound was then… 



resonates, and that9s what9s producing the so

Two tones together. Yes…

…and I think this is something like proof, and it might be that there is the tone of like 

aren9t only whistling!

instruments is made after how the air column is attracted, don9t we say attracted? Or is brought into 

And if we follow this, nobody was talking before about adding to the definition…the point of 

: I think the meaning might be what we said yesterday because… 

Can we hang on a minute; can you just finish what you were saying…because I didn9t 

Okay, now I understand what you9ve just said, sorry, sorry… 

flutes anywhere in the world it seems to me, I9m not sure but they are very rare, and so we have no 

Because they are made from radius; this was what Nicholas Conard was saying. There aren9t any 



…()… how organology is determined because, current organology …()… Jeremy Montagu, an 
…()… classification system …()…the 

out, so that it9s not just for specialists …()… so when we did the paper for ISGMA we talked about 
…()…

is stuff that is to do with folk traditions, and people have their own ways of talking …()… in 2014, the 

…()… organology used to be all about classification systems and nothing else. It is no longer just 
, and it9s also about 

I have various quotes from different organologists to show that …()… the criteria not only have changed 

Our process here is part of that change. There are no fast criteria …(…)… getting away from a …(…)… 
everything has to be concluded …(…)… towards
of what9s going on. So, for example, even in this discussion now, what I find is that we are getting closer 

approach, another scientific approach, in order to handle this material. So that9s why I am not worried 
about making any definitive conclusion …(…)… if our discussion is actually written down, then every 
single person9s point of view is expressed as th

…(…)… As I said last night, this is a chair, this is a table, but if you sit on the table it becomes a 
chair …(…)…

…(…)… if we are defining we are whistling, or if we are mentioni
technique of flute playing and whistling, and for some people this will…

…be a problem?

They9ll think it9s like cheating. 

…()…we have no control over that because people will make their own …(…)… opinions 
anyway …(…)… you didn9t tell anybody that you thought it was this sort of whistling technique …(…)… 
but you said last night many people have said to you, <oh, it9s whistling= …(…)… people are not stupid 
…(…)…what we do as music archaeologists, or as musicians, scientists, museum workers; we9re on the 



people understand it9s not really whistling, because the flute has a very big influence, which frequencies, 

explanation, they can say, <well, it9s just whistling=, and so we need some arguments to…

…we need arguments but most of the people don9t read about the background, and don9t 

Say again …(…)…

3 because people don9t read explanations and stuff like that 3
names. That9s why I would prefer to call the technique flute

It9s a flute playing technique….

…and we use whistling techniques to alter the frequencies. 

…(…)… For me, what9s very interesting is that a whistling technique, is what the body does, 
okay; it9s completely separate to the tube. As soon as the tube comes into it, then we9re using the same 
body technique but then that9s then transf

  



 

 

…the body, as represen

sorrows, use the body as a yardstick…

<
= 

Valley, and 8musics9 of the Aurignacian Swabian Jura in general, if we can talk about 8musics9 of 

embarking on researching music in relation to the 8archaeological9 past, or in any situation where 

…intradisciplinar

when they collaborate or 8reflect9 on how other disciplines go abo
Gavin Lucas writes that <much can be gained in reflecting on how other disciplines and practices 



doing sums it up well= (

act of archaeologists producing generalisations <either by refining high

level generalizations occur in multiple instances=. Trigger also 
questions <whether middle

level generalizations= (

in which the 8body9 is in the centre of a circle, and 
8things9 are towards the circumference, with 8play9 in
to Lund9s 8research wheel9 which Lund first published as a hand
caption: <a model of music archaeological investigative methods= and it is in the same article that 
she also refers to her model as <a research wheel= (

In Lund9s wheel, the 8sound tool9 takes the central position in the model and above this in a circle 
is listed 8analogies, interpretations and theory.9 Below it she circles 8archaeological data.9 This was 

vis <deduction (i.e. from theory to data) 
and induction (i.e. from data to theory)= (
sound tool is potentially any physical material that is not in a vacuum. Lund9s music

making (musicking). On the left of her wheel she writes <Investigation: original objects= and on 
the left, <Experimentation: substitute models.= My adaptation of her model changes the left
side 8Experimentation9 by docking my 8Experimental Dimension9 model to it as a cog (as it is also 



8experiment9. Perhaps Merleau Ponty would have called this kind of motion the <adherence of 
two phenomena to the same temporal wave= (
the 8 , through and about9

3 3

three logics. Why is there no 8common usage9 Latin phrase for what happens in the present (if 
is looking back)? Much as I admire colleagues9 work in 

<Conscious construction= 



 

 

Originally published with caption; <The Experimental dimension=: a research perspective model= (
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A digital copy of Lund9s research wheel created by the author (Frances Gill) from Lund9s original hand

  



may <walk that extra musical mile whilst still preserving our scientific and scholarly integrity?= 

playing Hein9s reconstructions of HF1, documented via video and photo
). In correspondence he told me that the work was 8not scientific9 because they were 

pe of experimental work in in Music Archaeology, let9s 

3

that it gives him <a feel, sense, for the human being that made this object= (

inferred in the interview that a concept of 8the experimental9 vis

reconstructions. Even if he didn9t articulate that this is what he was doing theoretically, I perceive 



…it is recognized that the phenomena are 
4

4

Lechner writes about historical correctness, and <deplores the fact that the increase in 

questions…..Archaeological experimentation reaches out to specific musics but can never restore 
them to their past atmospheres and realities= (
that <knowledge can be objective and subjective at the same time9 (

human space. […] I can focus 
3

….it would be desirable for musicians to learn once more how to work the wood before playing on their 

Why exactly would be desirable? The 8horizon of the experimenter9 (

data in which the advantage of music9s accessibility may be considered a simultaneous tool of 

form of music albums. As Conard writes on <The Path to UNESCO World Cultural Heritage 
Status for the Caves and Ice Age Art in the Swabian Jura= (

…it hit home that WCH sites are for every person over th



Malafouris considers what happens when humans engage with materials. He discusses <Knapping 
intentions and the Handmade Mind= in terms of what he calls <enactive cognitive prosthesis= 

and it is to be pointed out here that his use of <through, with and about= is the one that I have 

…practitioners of [Baroque] music who do specialize, who do confine themselves to a narrow range of 
styles and who steep themselves, morning and night……come closest to the musi

demonstrates the role of 8performer as composer9 at work. Original Baroque music manuscripts 

performer as composer is a tenet of Experimental Music through a body9s or bodies9 (people) 

as a 8Poster9 



be presented in the next chapter, Malafouris refers to Roy Ellen to argue for <the universal 
like behavior= (

shism. Neither of these concern how Malafouris relates fetishism to <the 

labeled as fetishes= (

an <intrinsic quality= of the fetish. Talk to an orchestral flautist or a classical flute teacher and 

Secondly there is <animation or anthropomorphization= in which it is abstracted that fetishes are 

stands for. Malafouris writes that <Where fetishization= has occurred, the signified is treated as 

4as with signifiers= (

Fourthly, Malafouris underlines Ellen's <ambiguous conceptualisation of power= which concerns 



Archaeology through 8sketching9 as a means to find out what the past is like. Experimental Music 

is9 material engagement (MET). 
person9s stick in that the mind does not end at 

what a child does to the clay but what the clay does the child. The third aspect to Malafouris9 

in the temporal life that warns of 8sound9 on the road ahead that has power to slow down



on processes grouped under one heading) are presented in an 8information form9 which provides 

experiment or series of experiments), then there a title page preceding the 8information form9 

{bandcamp.com} website under the artist9s name {Frances Flute the Bellow

<Sonic Debitage=

<Listen I am making a flute for 
you= 

are amongst the earliest from antiquity I don9t think I am alone in claiming that this type of work 

<the unexpected= (

<Art is solving problems that cannot be formulated before they have been solved. The shaping of 



the question is part of the answer= (
between science and art is washed away by the waves, as <art gives form to human feeling= 

referring to Janáček 

stated that <The surprising fact, C, is observed; But if A were true, C would be a matter of 
course; Hence, there is reason to suspect that A is true= (

in the countryside usually collects her. However the bus didn9
sensation of surprise! If the start of the school term was actually a day later, the fact that the bus hadn9t 

logical reasoning, like 8bachelors9, etc.) my daughter ran back 
down the lane in tears shouting I was looking forward to seeing my friends, as I chuckled, it9s better to be a 

all experiments involve 8music9 in the primary sense, as mentioned above, but most do). For 
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     Seeberger's flute 

Background 

This first experiment that the author conducted on Wednesday April 28th 2010 in the Blaubeuren Museum of 
Prehistory, Blaubeuren (Germany), was spontaneous, and it happened as a result of a trip to Blaubeuren Museum 
of Prehistory with Professor Nicholas Conard. It involved Gill trying out a tiny bone flute made from a swan 
radius by Friedrich Seeberger, loaned by Stefanie Kölbl (curator of the museum); firstly this was outside under a 
tree in a courtyard of the museum, then in a room inside the museum. The whole process took about half a day (in 
the afternoon). Werner Herzog and his film crew were in Blaubeuren filming Wulf Hein at Geissenklösterle that 
day (Herzog 2010). Herzog asked Gill if his team could record her playing, and Eric Spitzer-Marlyn responsible 
for sound recorded the bone flute later that day. The audio track called 8Seeberger9s flute9 (produced by Gill) is a 
sample of excerpts from some of Spitzer-Marlyn's recordings from the session.  

Context 
The experimental work involves exploring how to voice the flute played as a vertical flute using a normative flute 
(or 8shak9) embouchure with no other reference point apart from the experience that the author9s experience as a 
flautist brings to the work.  

Composition The composition of sound patterns is experimentally directed by the attention to playing each tone, moving slowly 
from one to another, and back again, sometimes prompted. 

Observations 

The flute feels tiny and the rim is so small that the lips feel too big and awkward to make the sound. Persevering 
with a new embouchure directed onto the edge of the rim as a labium requires keeping still and honing small 
movements so that a playing position can be found that is effective. The body starts to tire of the new attitude. The 
practice is executed whilst sitting down. Three different pitches are noted and the sounds feel intimate and quiet. 
The subsequent recording takes place inside whilst standing up.  

Results 
Three distinct pitches can be produced on the tiny flute. These are: - C, three octaves above middle C; the D, a 
tone higher; and the A, a minor third lower. The timbre is sinusoidal and whilst the amplitude is quiet, the 
frequencies are high so that the sound of the tiny instrument cuts into the atmosphere.   

Comment 

As a first contact with the phenomenon of Aurignacian flutes, no prior expectation was anticipated and no 
preparation had been made. Articles by Seeberger (1998; 1999) actually dismiss a method of playing this flute 
using such an embouchure-playing technique because of the narrowness of the tube. This experiment counters this 
claim, to an extent. The phenomenological experience is one of being almost motionless, because movements in 
the mouth and fingers are fractional whilst the tension in the body is still and strong, with a constant flexing and 
holding taut the diaphragm.   

 

 

  



 



     Playing inside Hohle Fels 

Background 

The background for this experiment is described in section 4.2 which took place one Saturday evening in the 
summer of 2011. The audio track called 8In Hohle Fels that night9 (produced by Gill) is a sample of excerpts from 
audio-visual documentation originating from Zarekhalili9s camera recordings. Another document of this 
experiment is to be found on the Flute Origins YouTube channel called Sound experiment Hohle Fels (Gill 
2014b). The flute made of bamboo by Erik Sampson copies the fingerhole patterns of HF1 but the overall bore 
diameter is larger. 

Context 

 
The experimental work involves exploring the relation of the engagement between the flute and the cave in terms 
of acoustic. 
 

Composition The composition of sound patterns is experimentally directed by the cave acoustic in relation to the sonic 
vocabulary of the new flute in the production of melodic motifs. 

Observations 
The cave acoustic gives a presence to the flute-playing sounds. It creates a sense of prominence taking charge of 
the space. The dark atmosphere forces the senses to focus much more on the sound which only increases the sense 
of the power of the sonic experience.  

Results 
The cave responds dramatically to the flute playing. Zarekhalili9s humming and dripping water complement the 
soundscape inside the hall. The experience is very particular which feels a little like being in a kind of dream 
world. 

Comment 

The flute playing fills the whole cave taking full possession of the space and this gives a phenomenological 
feeling of strength and power emanating from the body through the flute as the mind extends into the sound. The 
hearing adjusts as the body becomes accustomed to the new sonic power. There is a considerably greater spectrum 
of amplitude to play with in the cave acoustic than in other spaces in which the flute was sampled previously. The 
decay of sound is slow so that the melodic gestures linger in time creating textural blankets of sound. This opens 
up possibilities to play with harmonic complexes. There is a temptation to find different motifs that create chords 
of sound.  

  



 

 

 

 

  



 

 

     Playing at Geissenklösterle 

Background 

 
The background for this experiment which took place on Friday 20th April 2012 is described in section 4.3. The 
experiment emerged as an unexpected excursion to Geissenklösterle to play the flute that had just been made. This 
flute and how it was made is detailed in Chapter 5. The audio track called 8What the goat heard9 (produced by 
Gill) is a sample (with a small loop) of one excerpt from audio-visual documentation originating from Frank 
Trommer9s team9s camera recordings. Another audio-visual document of this experiment is to be found on the 
Flute Origins YouTube channel called Sound Experiment Geissenklösterle (Gill 2014a). It wasn9t possible to go 
inside what is left of the cave itself, so the playing took place close to the cave mouth sheltering under a small 
overhang.  
 

Context 

 
The playing takes place high up on the ledges by the entrance to the cave. The experimental work involves 
engaging with the brand new flute made from ivory material in the space around the ledges of the small cave. 
 

Composition The composition of sound patterns is experimentally directed by the sonic vocabulary of the new flute. Tones are 
more forcibly expressed in the open-air acoustic affecting the dynamics of the performance.  

Observations 

 
In the bright daylight and positioned so high up in the valley wall, the experience of playing is palpably affected 
in the mind of the player by the view of the valley. In a sense it is difficult to play whilst not being diverted by the 
visual stimulus. There is a sense that one is playing the view, or putting into sound what one sees, in the prowess 
of the casting of the eyes over this part of the Ach Valley. The timbre of the flute is pleasing to the ear; the tone of 
the pitches is clear and strong. The contemporary sounds of the valley disturb the isolation of the new flutescape. 
There is a feeling that the sound is not carrying very far and that the body has to work harder to make its sonic 
presence felt.  
 

Results 
The bore and length of the flute (larger than any of the original Ach flutes) produce very clear pitches in the 
instrument9s bottom register comparable to the orchestral piccolo in range although a little lower. Overall the 
tonal range is considerably lower than the Ach flutes played as flutes, i.e., not reed instruments.  

Comment 

The flute does not seem to fit the environment, yet the flute generates a very tangible timbral sensation from the 
ivory material. The tone is mellow and warm in quality but this is lost a little bit on the high ledges. If the weather 
had been windy that day it is questionable as to whether any reasonable sound would have been possible from this 
instrument. 

 

  



 

 

 

 

  



 

 

     Like blowing through a straw, (GK1) 

Background 

 
 
This experiment initially constituted the content for a Magister9s exam in Musicology at Linnaeus University, 
supervised by Karin Hallgren. It takes its point departure from Greg Dikman9s research into <The performance 
practice of early 18th century French flute music= (1991) and <Early Music and Historically Informed 
Performance Practice= (2000-2012) in which music is realised or composed in the act of performance. Baroque 
flautists historically played from a basic score and were expected to embellish the music as they were performing 
it. This leans towards the notion of performer as composer, and the theory behind it is adopted by the author 
engaging a reconstruction of GK1, using the instrument9s tonal possibilities, in practice, as a kind of musical 
score. The flute which is 17 cm long [Figure 7.1, c. (right)] was lent to the author for a period in the spring of 
2013. The original intention was to work on the 8ney9 method of blowing, but the author noted some rather 
interesting tonal possibilities emerging just by blowing down the flute like blowing down a drinking straw. 
 
 

Context 

 
The experiment takes place over a series of sessions in which observations are guided by Cato R. P Bjørndal9s 
book (2005) on qualitative self-observation. Dikman9s perspectives that focus on the continual cycle of genesis 
and analysis in general relation to performing practice complement this perspective. In each session, the author 
keeps a diary with three columns whilst notating musically on paper any interesting melodic gestures coming 
from engaging the flute in this way. The columns include the categories: - Emotions; Senses; and Technical.  
 

Composition 

The notes from each session form the basis of a solo flute piece [Figure 7.1, b.] in which technique, the feelings 
and musical gesture are recognised holistically. The result is a recording of the performance of the piece. The 
recording picks up natural birdsong. An excerpt from the recording is produced in the studio by the author with a 
second track that is a recording of bees buzzing. The reason for the bees is that the original recording was not 
produced in a studio and the quality of the recording was impaired by the equipment. The addition of the beesong 
therefore helps to mask some unwanted noise. 

Observations 

 
Various melodic motifs emerge during the practice of engaging the flute in fingering combinations across 
fundamentals and their harmonics. One observation made in one of the experimental sessions concerns how the 
outside environment plays a role in what is being played, e.g., <I hear a bird call. My fingers move to the notes 
before the brain has had time to think. I play the notes intuitively. I have articulated the rhythm with my tongue=. 
   

Results 

The frequencies of the fundamentals and their harmonics are noted in terms of tones that are strong, and tones that 
are not so strong documented as a pitch map [Figure 7.1, a.]. By moving the fingers in different combinations the 
airstream can be directed to parts of fingerholes acting as the labium. Sometimes two pitches are heard producing 
a third subjective tone like a 8police9 whistle, where the air is catching two labiums. The process of exploring 
tonal possibilities leads the way guiding temporal patterns of sound. This process prompts and inspires ideas for 
melodic motifs emerging together with responding to other factors like the agency of birdsong. 

Comment 

 
The type of flute as played in this way would seem to be the sort that Cajsa Lund refers to as a blockless duct flute 
(Lund 1988), and Münzel, Seeberger and Hein refer to as a playing technique which they call <blowing over the 
fingerholes= (Münzel et al., 2002: 117). The process of engaging a flute in this way becomes a creative process of 
composing in action guided by the instrument as a score. The tones are so not difficult to achieve since one is 
simply blowing the flute like blowing through a straw whilst the fingers find different combinations forcing the 
airstream to be broken on a succession of different fingerhole edges creating new sonic patterns.  
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     Shak or ney? 

Background 

The author was keen to know how Seeberger was playing his reconstructions which seem like whistling. It is no 
secret that she was stumped over how the sound was made (Gill 2016). After meeting Anna Friederike 
Potengowski and Susanne Schietzel in a concert that they performed in together in Stuttgart in 2013 using this 
Seeberger technique, the author was able to direct some questions. The biggest problem was the glissandi between 
notes which simply are not possible on orchestral flutes. How does this happen? Wulf Hein had also referred to 
how like whistling playing these flutes really is. At the time the author did not have an ivory flute replicating GK3 
but made a general deduction that the bore diameters of swan ulnae are quite similar in size to the bore diameter 
of GK3. Armed with a swan-wing ulna and a swan-wing radius (as substitutions for GK3 and GK1 respectively), 
the practice regime became an experiment during the course of the summer 2014 and included additionally, 
various metal tubes replicating the dimensions of the osseous material. All models are 14 cm long. 

Context 

 

Using three notebooks, the author separated out three different avenues of simultaneous exploration: - firstly, 
engaging the Seeberger technique on the radius bone, secondly extending this technique to the ulna (held 
obliquely in both cases), and thirdly, using a normative flute embouchure on the ulna, held vertically. The 
sessions take place over a whole summer in a relaxed and natural way. From the inventory of bones and steel 
plumbing pipes, are two metal pipes which are modified with blowing notches. None of the bones or metal tubes 
has fingerholes so full attention may be given to the voicing experiments. 

Composition 

 
The composition in each session involves voicing the flutes and documenting any sounds and patterns that are 
considered pleasing by writing these down in a diary using music notation. The author also continues her attention 
to the sensations, feelings and technical experiences which she also makes a note of by writing any observations 
down in the appropriate diary. Finally, a long piece of wallpaper is put on the table towards the end of the 
summer, and the author revisits each session successively lifting all the experiences into a new score in 
chronological order. The experiments take place very early in the morning before most people have woken up in 
the Scandinavian bright light.  
 

Observations 

 
The process is an engagement with the forest. On more than one occasion, the first note breaking into the sound of 
the forest seems to attract the attention of all living things in the forest and there is a shock of silence for a 
miniscule but palpable moment. Playing the tubes in the ways described above is often an exercise of patience 
with control of notes wavering, sometimes the tone is strong, and at other times there is very little sound. But 
always there is an intimacy to the sound in close range in which the exhaling of breath, movements of fingers, and 
thin-wispy sounds are experienced at close range. The oblique end-blown playing feels naturally tuned into the 
forest whereas the vertical playing on the notch and rim using a normative embouchure produces a much more 
strident tone, not blending but disturbing. Also the cheek muscles start to ache. Playing the Seeberger way for 
both the ulna and radius feels more contemplative.  
 

Results 

At the end of the summer, the author can voice the tubes relatively successfully, yet the experience of learning has 
yielded tacit knowledge that feels more valuable than just being able to play or not in a certain way. Playing with 
the normative embouchure holding the flute vertically is possible both with and without a notch; the notches do 
not seem to help that much, but occasionally the airstream catches on a notch and the tonal quality is 
exceptionally clear and piercing. 

Comment 

Flitting between the different instruments and techniques adds its own dimension to the experience. The author 
starts to refer to the Seeberger method of playing as the 8ney9 technique to include the embouchure and oblique-
playing position. Likewise the normative flute embouchure with the tube held vertically she starts to refer to as 
the 8shak9 technique, as it is similar to a shakuhachi. All of the frequencies are lower en masse by up to half a 
semitone or quarter note when played using the 8ney9 technique. Pitches are therefore almost the same pitch but 
flatter. 
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     14 cm and Green Källa 

Background 

Two successive compositions form the basis of this experiment as related to the theme of memory. The author 
was commissioned to compose a sound installation for the Iron Age site of Sandby borg on Öland (Sweden) 
which she undertook to support her doctoral work and which also supported theoretical explorations in music as 
related to archaeological sites. This work is situated in the research field of Experimental Heritage, and is 
documented in an article (Gill et al. 2021). The first composition is a score for ensemble written in 2015 for 14 
cm metal tubes replicating swan-ulna tubes [Figure 7.3, a.]. The second composition is a scored piece for swan-
radius-bone flute written in 2017 for a 14 cm long reconstruction of GK1, using the 8ney9 technique as a playing 
method [Figure 7.3, c.]. The piece is called <Green Källa= and it was ultimately recorded and edited by film 
maker Ylva Magnusson.  

Context 

Both experiments/compositions function on two horizons in terms of general aims. For the composition <14 cm= 
one horizon concerns ritualisation in relation to the place Sandby borg where the performance of it is physically 
intended, although it may be performed anywhere thus transporting the site to other venues as an abstracted way 
of thinking about place and sound. The other concerns the inventive ways that the players may engage with their 
14 cm tubes.  For <Green Källa= the piece (scored together with Susan Beatty) is a sonic icon of a spring, and 
movements of water from springs. The experiment seeks to advance the technical capabilities of the player. It is 
scored for a swan radius with three finger holes replicating the pattern of holes on GK1. The instrument 
reconstruction is described in the Experiment 7.9 called 8Copying Seeberger9.   
 

Composition 

 
The first composition <14 cm= involves any number of players positioned together in the shape of a spiral in the 
landscape [Figure 7.3, b.]. The players can bring their own instrument or they can receive a metal tube to play. 
One by one the sound is exchanged through the spiral as one player finishes another begins like passing the baton 
of music, till all players have played, and then the piece is finished. The second piece is written for the author, but 
as a scored piece is a document of the new flute9s capacity as appropriated to that relation, and thus theoretically 
available for other players to perform. Movements of water trickling are simulated in quick repetitive finger 
movements hither and thither between close tonal intervals. Pulling the flute away from the mouth and blowing 
sharply on the edge whilst still moving the fingers in the same pattern demonstrates how the pitch sharpens by a 
semitone. When the breath stops but the fingers are moving the pitch still resonates at the new sharpened 
temperature. Playing using a ney technique flattens the frequency atmosphere [Figure 7.3, c.].  
 

Observations 

There were several innovative ways that the tubes become engaged in the <14 cm= performance [Figure 7.3, b.]. 
The author decided to call one technique 8palm pops9 in which the end of the tube is hit in the palm of the hand 
and it produces a resonance in the tube. Another was by blocking the end of the tube with the finger such as the 
case for blocked ends of tubes found in panpipes. Playing a swan-ulna as a 8shak9 is also considerably easier when 
blocked at the bottom like this. The players in the group, being mainly professional artists, offered an uninhibited 
engagement with the material tubes; there was no expectation or agenda for music to sound in a certain way. The 
performance of <Green Källa= for the film offered additional perspectives for the performance of the solo bone 
flute piece. One perspective from the experience highlights how the nerves of the author are affected in the 
performance. This is one consideration in a discussion concerning the question about ensemble versus solo 
playing in relation to the Ach flutes and participants in context. 
 

Results 

New ways of engaging with 14 cm tubes replicating swan ulnae were revealed in the experiment showing that the 
spirit of invention may be considered a vital part of the narrative for the Ach flutes. The <Green Källa= 
performance, recorded and mixed by Magnusson, indicates a stepping stone on the way for the author learning to 
play the radius bone flute using the 8ney9 technique experimenting with the new dimension of fingerholes. The 
piece is available to watch on the Flute Origins YouTube channel (Gill and Magnusson 2017). The 8ney9 
technique takes time to learn and master, it is not instant even for flautists.  

 

Comment 

 
There was a definite sense in the performance of the ensemble piece that the musical experience seemed to belong 
to everyone who had had an equal share in making it. The author made the tubes into a gift for those who wished 
to keep the instrument that they were playing, and there were no returns. Learning a new skill like being able to 
play the radius like Seeberger involves a number of intermediate stages (documented in the following 
experiments). The reason for grouping these two compositions together is because they are both connected with 
the archaeological site of Sandby borg. The term 8memory9 is used to link the two pieces as a reference to how 
experiences are intrinsic to remembering (Gill et al. 2021) and that this is necessary for skills to develop through 
time. This is also part and parcel of theoretical Contextual Experimental Archaeology in which experiments are 
connected through time like stepping stones or constellations as related to direction and horizon.     
 

 

  



 



     Bone tubes 

Background 

The audio track called Bone tubes is a polyphonic mix in four parts, composed and performed by Gill, and produced 
by John Swartling. In various contexts, a number of (Stone Age-inspired) bone-flute practitioners had started to 
discuss possibilities of playing music together on reconstructed flutes. At this time the emphasis had been on solo 
flute players and not flute ensemble. This prompted Gill throughout 2015 to continue experimenting with ideas for 
ensemble music following on from the experimental-heritage work with her piece called 14 cm. During the autumn 
2015, music producer John Swartling contacted Gill about creating a piece of Stone Age flute music for a radio 
show about the Swedish journalist Karin Bojs in relation to Bojs9 award-winning book (2015), in which Bojs had 
written a chapter about Aurignacian flute players after hearing a recording of Seeberger in Hohle Fels. Gill agreed to 
collaborate providing that Swartling would help her mix some of her own recordings in his studio (because during 
this time Gill did not have access to a studio). In addition to this, a symposium in honour of Cajsa Lund at Linnaeus 
University in Sweden was being planned for the spring 2016, and Gill was given the possibility to compose a piece 
of music to be performed in the evening's concert. The projects converge. 

Context 

There are two main lines of experiment. The first is about revisiting various technical-instrumental possibilities that 
produced the concrete sounds which artists had created individually in the monophonic piece called 14 cm. The 
second process is about experimenting with polyphonic ideas in which four independent lines of melody may be 
composed to be played in synchrony by instrumentalists playing 14 cm tubes.  

Composition 

The first task initially involves the creation of symbols to document different concrete sounds as a memory of the 
sounds that were generated in the performance of 14 cm. New sequences for these sounds are written down in a 
musical score [Figure 7.4]. The second (and separate) compositional process is to use the harmonic possibilities that 
a Swan9s radius and ulna (each 14 cm long) produce when they are played together using embouchure methods 
from Gill9s experimental work on the porch in the summer of 2014. A rhythmic gong pattern from Ghana is 
borrowed to base three independent melody lines for the ulna played in three different ways (described below), and 
a fourth line for the radius, with a view of recording a performance of each line as an audio track, and mixing the 
four tracks together in a studio. 

Observations 

The practice of remembering and replicating the different techniques for an ulna from the performance of 14 cm, 
and extending some of these ideas to the radius, prompts memories of the experimental work from the sonic sketch 
called Gravid (from the experiment 8Like blowing through a straw9). It is a process (a fetishisation) of trying out the 
ideas from memory and developing them. The second task is stimulated by the natural harmonic series coming from 
the bones. By blocking the bottom of the ulna with a finger (like each single pipe is stopped or blocked in the 
organological case for panpipes) the lowest pitch blown with a 8shak9 technique is a D an octave above middle C 
(the D in the bottom register of an orchestral piccolo). This note provides a ground base for the polyphony. Using 
this same technique and overblowing, notes from the harmonic series that can be achieved include an A (in the 
middle register of the piccolo), and a top F sharp (in the higher register of the piccolo).The A and F sharp provide a 
second line of melody. For a third melody line, the ulna adds a C natural fundamental (two octaves above middle C) 
which can be overblown to the A above it, from which a falling glissando is possible played using the 'ney' 
technique. The fourth part is played on the radius which provides a D fundamental (two octaves above middle C) 
which can be overblown up to the A above it (in the middle register of the piccolo) played with the 8ney9 technique.  

Results 

The first part of the compositional process yields a musical score that is a solo piece for one player and two 
instruments; the radius and ulna bones, swapping them during the piece. This is a document of musical ideas 
generated from the musical sketch called Gravid, the piece called 14 cm, and general engagement (with, through 
and about). The second part of the compositional process yields four separate music tracks which are given to John 
Swartling to mix. In doing this he adds some fire sounds and some wind sounds to create a sense of sheltering in a 
cave, like Hohle Fels on a cold windy night.  

Comment 

 
The first process involved executing instrumental techniques from memories of previous musical experiences 
creating new sequences of sonic patterns that become stored in a written document (a musical score). For the second 
process, the combined frequencies from both 14 cm bones played using different techniques (mastered by Gill on 
her porch the previous summer) provide a major-seventh harmonic complex, which creates a warm-jolly feeling 
when all are mixed in rhythmic polyphony. A live performance of the monophonic solo piece from the musical 
score, followed by a dance to the polyphonic-music mix 3 as an electroacoustic performance 3 was performed at the 
concert for Cajsa Lund in February 2016. Gill was joined on stage by Gjermund Kolltveit (on Jew9s harp) and 
Birgitta Ridderstedt (voice and body). This was performed again at the 8From Cave to Rave9 line-up at Festival 
Ljubljana on 25th August 2017 with some welcome support from Jean-Loup Ringot. 
 

 

  



 

 

 

 

  



 

 

 

 

  



 

 

     Copying Seeberger 

Background 

The author was asked to send her flute to Stockholm for a special radio broadcast honouring Karin Bojs. The 
producer of the show, John Swartling, wanted the famous Swedish flautist Jan Bengtson to play it. The author had 
one reconstruction of GK1 she had made with Wulf Hein but wasn9t playing this as it was difficult to voice, plus 
it had developed a crack. The crack had come from trying to sharpen one edge of the rim (against her better 
judgment), and she inadvertently forced the tube to crack during the process. Hein later told her there are ways of 
fixing cracks. The new instrument that she had been practising on which she could manage a good tone on using a 
8ney9 technique did not have any fingerholes. This radius bone she had acquired from Frank Trommer which she 
cut to 14 cm long. The decision to take the plunge and scrape in some holes following the pattern of GK1 on this 
swan radius was undertaken on the bone with flint she had been given from Hein. This she did by eye against the 
model (currently cracked) that she had made in Hein9s workshop. On the new flute, she created some 
perpendicular grooves down the belly of the flute following the markings on GK1. She also took some red cotton 
thread and tied some small belts down the tube kept tightly in place due to the grooves. The spare thread left 
hanging was then tied together to make a small handle at the back of the flute, perfect for pinning or tying to 
clothing.  

Context 

The experiment involves finding a time when there is space without disruption to engage the new material which 
is a 14 cm long copy of GK1 with newly scraped fingerholes. Questions regarding which fingers to use for which 
fingerholes and how the flute will respond are secondary to the intention simply to engage sound. This is achieved 
for the author playing the flute quietly in a room adjacent to her daughter who is about to fall asleep late in the 
evening when it is dark outside. There is wood burning offering the only light.  

Composition 

The idea is to relax playing random sounds holding the flute obliquely using the 8ney9 blowing technique, 
manipulating fingers, and by accepting (rather than judging) sound. There is no other aim than to feel a way 
forward through time engaging sound as the temporal-ontological focus. Manipulating the fingers is one way 
forward to hear the flute talk back by hearing the effect of the new fingerholes in the new acoustic ecology. 

Observations 

Approaching the radius bone with new fingerholes makes the flute feel different yet familiar. It is a little bit like 
living in a newly renovated familiar room. New tones are possible but control is not immediate. Using the phrase 
<Go away you scary monster= as a musical gateway into playing an instrumental lullaby, the sonic sketching 
develops affinity with descending glissandi copying the prosody of the phrase engaging repetitive-melodic 
gesture.  

Results 

Four fundamental tones emerge from the flute from: - all fingers closed; the bottom fingerhole open; the bottom 
two fingerholes open; and all fingerholes open.  These fingerings correspond with the frequencies/pitches of D, E 
and G in the range of an orchestral piccolo9s second register, and top E in the upper register. There is fluid pitch 
possibility especially with the top fundamental which can be manipulated to create more notes, such as an A and 
B that feel like an instinctive musical response (as a pentatonic scale) during engagement.. 

Comment 

 
The setting playing the flute feels very natural, where ears are acutely tuned into the night-time atmosphere that 
correspondingly is very quiet everywhere. The lack of amplitude is no problem since the high pitches carry so 
well, and the music becomes a dominant part of the acoustic in situ of the experiment.  
 
The recording of the lullaby was given to John Swartling9s team who cleaned up the recording. The flute was 
subsequently transported up to Stockholm by the author who didn9t want to risk losing the instrument. As she 
anticipated, Bengtson could not manage to play it in the same way she herself had struggled to do so on first 
contact. The performance for Karin Bojs became therefore reassigned to her. This she had also anticipated. 
Currently the performance (which she and Bengtson worked on as a short piece) is owned by Sweden9s Radio and 
she has to apply for a licence to have it and use it. It is available to listen to via the net on search engines using the 
keywords: - Karin Bojs; Sommar i P1; Stenålders flöjt; 19th August 2016. 
 

 

 

  



 

 

 

 

  



 

 

     Duet for Anna 

Background 

The initial source of the duet experiment is a scored piece by the author for a performance presentation made as 
part of a session on 26th August 2017, (Music in the Stone Age 3 International Council for Traditional Music 
(ICTM) Study Group on Music Archaeology XV Symposium, and Workshop of the European Music 
Archaeology Project (EMAP), Ljubljana, Slovenia). The performance was also intended for the Mednarodni 
Festival in old Ljubljana town but the author decided that the performance was not suitable due to its context in 
the loud busy streets of the capital.  

Context 

The point of departure for the piece came from the author9s experience of playing her GK1 reconstruction, and 
discussions with Potengowski as to what may be explored in such a meeting of two bone flutes and two bone flute 
players. Aspects of playing in unison and polyphony are considered a reasonable means of exploring textures of 
the instruments playing together.  

Composition 

Phrases playable to the author on her GK1 reconstruction engaging the duet are transported into the score with an 
underlying question as to whether, and if so, how two or more bone flutes may be engaged together. The 
composition is considered a sonic sketch of possibility. Small polyphonic phrases that start and stop together with 
even rhythms provide a simple pattern to synchronise.  

Observations 

From the performance perspective, the rehearsals yielded at first what seemed to be a problem which was that 
Potengowski9s Seeberger reconstruction was slightly longer than the author9s. This brought a new dimension to 
the music in terms of intonation or tuning. Since the capacity to tune down because of the glissandic nature of 
fundamentals is possible, there is some room for manoeuvre, but still the tuning is compromised in a different 
direction from the initial intention.  This brings a new dimension to the experiment. The tuning differences in the 
polyphonic areas emphasise this. Potengowski adapted her playing to the new tuning, using embouchure 
morphology, and skills as an instrumentalist and musician.  

Results 

Both players seemed to accommodate and adjust their tunings to overcome the problem that the lengths of flutes 
are different, yet it is possible to hear the dissonance, e.g., in places where there is some repetition of phrases with 
each player repeating a similar phrase on their own becomes noticeable sequentially. This provides new timbral 
texture. Some dueting where both players engage very high pitches generates a third subjective tone. 

Comment 

 
A discussion after the performance yielded comments. Music Archaeologist, Arnd Adje Both, commented that the 
tuning dissonances were the most enjoyable part of the performance. Susanne Münzel commented that she 
envisaged the flutes as solo instruments and not dueting ones, in terms of interpretation for pre/deep-historical 
purposes. The duet brought a sense of unity to the players consolidating or finding a mutual reference, with 
different aspects of playing in practice, shared musically and instrumentally. The generation of a third pitch as a 
result of two high pitches is a discussion point. The performance felt a little bit like doing the same dance. The 
aspect of audience compromised the agenda of playing the duet in the street music festival at night. Even with 
microphones the music did not feel to fit the setting.  
 

 

  



 

 

 

  



     Copper for bone 

Background 

 
This experiment concerns different lengths of tube with a view to finding out whether 14 cm is the optimum length 
in relation to the best acoustic length for a swan-radius flute. GK1 has one end intact which is presumed not to be 
the blowing end; it is possible to experiment with different lengths whilst the pattern of fingerholes in relation to the 
end of the flute remains the same. Münzel et al. consider a usable length of up to and between 180 and 200 mm for 
a swan radius, and 150 mm is given to infer a reasonable length for playing (2016: 239/table 1). The experiment is 
inspired by the reconstructions of GK1 by Seeberger that are slightly different in length [Figure 7.5, f.]. The 
experiment also follows on from Gill9s experiments in this thesis working with 14 cm lengths in different contexts 
(e.g., 8Shak or Ney9; 814 cm9; 8Bone tubes9; and 8Duet for Anna9), so that a question can be asked, is there a right 
length for GK1, and a flute made from the radius of a swan? Another point that is raised by Potengowski (Münzel 
and Potengowski 2015) concerns why her playing of Seeberger9s flute yields a different upper fundamental to his in 
relation to the interval between the upper two fundamentals. The experiment is in three parts. Firstly, theoretical 
frequencies are approximated very generally for eleven different lengths. Secondly, the eleven different lengths are 
reconstructed physically using copper plumbing pipe (that has an inside diameter of 6 mm). Thirdly the fundamental 
tones from each copper flute are played using the 8ney9 method of blowing, and recorded.  
  

Context 

A photograph of GK1 taken from Münzel et al. (2002: 114/fig. 5a) is scaled, and measurements are taken from 
theoretical lengths of 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20 cm using the intact rim on GK1 as a basis for the 
distal end of the instrument [Figure 7.5, b.]. The frequencies calculated are converted to the closest corresponding 
musical pitch using standard tables. The theoretical frequencies (f) are calculated by dividing the speed of sound (c) 
by twice the length of the tube (2L), as is the formula for a tube that is open at both ends [Figure 7.5, d.]. This 
formula does not include what is known as 'end correction' which takes into account a proportion of the diameter of 
the tube (but what exact proportion this is does seem to vary, possibly due to the fact that some wind instruments are 
wider at the 'bell'). Overall for this rough approximation, and because the diameter of GK 1 is at the most around 
1cm (Münzel et al. 2016: 239/table 1), the end correction is not considered significant although the shorter the tube, 
the more significant it will become (cf. Wolfe 1997). In addition to this is the point noted previously (8Shak or Ney9) 
that the musical pitch of an end blown tube is sharper/higher in pitch if played as a 8shak9; played as a 8ney9, the 
pitch of the same tube is flatter/lower in pitch. 

Composition 

The final part of the experiment is a composition in which the 10 flutes are laid out on a table from longest to 
shortest. The player picks each up in turn (starting with the longest) and plays the four fundamentals of each flute. 
The fingering sequence for this is always: - all fingerholes closed; the bottom fingerhole (fingerhole 3) open; the 
bottom and middle fingerholes (holes 3 and 2) open; and all fingerholes (holes 3, 2 and 1) open [Figure 7.5, b.]. At 
the end of each flute9s turn, the fingers 8dance9 to try out the 4 tones as a short melodic sequence. The performance 
is recorded in full and is then edited to isolate the fundamentals from each flute for the audio track. 

Observations 

 
As the tube gets shorter, the overall playing length of the instrument becomes higher in frequency which is to be 
expected but on average all fundamentals on all eleven models are lower than their rough approximations. What the 
ear is most attuned to during playing is the feeling that the different melodic intervals from each flute yield. Two 
flutes are particular diatonic and these are the 14 cm and the 15 cm models. The highest fundamental on the three 
shortest models are difficult (impossible) to obtain however the very smallest flute makes a pleasing sound playing 
just the bottom three fundamentals which are diatonic in nature. There is an unusual phenomenon on the 15 cm 
model where the top fundamental jumps alternately to give two upper fundamentals. This causes a response in 
experiment in which the short sonic sketch that follows on from the fundamental testing is extended. The pitches for 
this 15 cm flute are in the region of: - B5; C sharp 6; E6, and either A6 or B6. The 14 cm gives pitches in the region 
of: - C sharp 6; D sharp 6; F sharp 6; and C sharp 7. The 14 cm is the most pleasing to play on balance with the rest. 
 

Results 

 
There is a three octave range between the lowest and highest theoretical fundamental for the shortest 10 cm model. 
As noted above, the smallest flute is exciting to play when just the three lower fundamentals are used. This would 
be a delightful small flute with 3 fingerholes! The range indicated for theoretical fundamentals only falls below 2 
octaves for the 13 cm model. From here till 18 cm, the range stays at 2 octaves. For 18 cm, 19 cm and 20 cm the 
range of theoretical fundamentals is under 1 octave in range. The graph shows how the intervals between the 
fundamentals expand exponentially as the tube becomes shorter. Somewhere between 13 and 17 cm there seems to 
be more of a theoretical balance in the relation of the intervals between fundamentals in terms of size. To play these 
tiny flutes with a 8shak9 embouchure is not easy although possible (see the experiment called 8Seeberger9s flute9). 
The preferred technique is the 8ney9 embouchure. The actual pitches played and heard using a 8ney9 technique on 
the copper pipes (heard on the track called <Length for a swan-radius flute=) whilst echoing the same general 
pattern shown in the graph [Figure 7.5, a.] are overall lower, sometimes as much as about 2 tones. This may have 
something to do with measuring to the middle of fingerholes and not the edge of fingerholes, and/or the absence of 
the end correction in the formula. The additional factor that the 8ney9 fundamentals sound slightly lower than the 
8shak9 fundamentals provides another reason. Finally the theoretical frequencies are only given as a rough 
approximation to get a sense of how the different lengths vary in relation to each other generally.  

Comment 
The fact that there are two alternative notes for the upper fundamental on the 15 cm model also offers another 
explanation as to why Seeberger9s upper fundamental varied from Potengowski9s and mine. 
 



 

 

 

  



 

 

 

 

  



 

 

     Wolves and Isophony 

Background 

A group of bone-flute players met in January 2019, in Blaubeuren. These players are Barbara Spreer, Gabriele 
Dalferth, Anna Friederike Potengowski, Dorothea Federle and the author. Spending a weekend in rooms at the 
museum in Blaubeuren, the agenda included possibilities for members of the group to experiment with sound and 
musical ideas in different ways with support from each other, trying out different experimental methods.  

Context 

The context of the author9s experiment continues the exploration into whether, and if so, how two or more swan-
radius flute players may play together. Taking inspiration from Aleksey Nikolsky9s 8commentary9 on 
'Musilanguage' (2018), the notion of isophony in relation to the theme of wolves is put forward as a means to 
engage ensemble playing. 

Composition 

Nikolsky writes about the function of isophony, that <All parts contain the same call that is repeated with 
substantial changes in frequency and duration. Each part is equal in status to other parts in producing an 
independent expression of the same idea by each performer4in the manner of reaffirming this idea= (2018). The 
idea the author devises is for players to engage with their flutes with, through and about a question of their choice, 
as a call.  

Observations Without following a musical score, the playing feels uninhibited, lucid and fluid in the mood in which players 
engage with the music, yet the whole piece of music feels to be united in sonic movement.  

Results The plasticity of the flute voices retain their distinct place in the music whilst as a chorus the material engages the 
group in a structural, textural and tonal dimension that feels holistic and secure in the space. 

Comment 
There is a feeling that the author experienced - the individual players remain isolated in their playing and yet there 
is a feeling of togetherness in the music, which in form changes in each moment, like a dance of starlings. There 
did feel to be certain shapes and patterns that seem to move the whole group in a direction together.  

 

  



 

 

 

 

 

 

  



 

 

     Reed play 

Background 

The initial source of the experiment emerged as a result of the group of bone-flute players meeting in January 
2019, in Blaubeuren (discussed in the experiment called 8Wolves and isophony9). Anna Friederike Potengowski 
lent the author one of her GK1 reconstructions made from a swan radius made by Jean-Loup Ringot, which 
includes a single reed. During that weekend, the author tried it using a 8with, through and about9 / 8sketching9 / 
8wayfaring9 approach of experimental practice. From recorded documentation taken at the time, some parts of the 
sonic exploration were subsequently mixed in a one hour piece that runs on a loop as part of an exhibition in 
Växjö, Sweden (at Småland9s museum). The reed play, heard every hour, is designed to annoy and amuse visitors 
for the foreseeable future.  

Context The context is simply to engage the instrument exploring the relation between player and instrument during a first 
encounter. The audio results are recorded by the author on a field recorder.  

Composition 

The engagement of the instrument through time as a composition is not formulated in terms of testing each note 
one by one. It is a holistic response to how the instrument feels in its engaging with the author. The author does 
not tend to play reed instruments so this experience is quite a new one, and this is disregarded as an advantage 
because there are no expectations, apart from that it might sound terrible. The patterns of sound are simply a 
direct response to the contact.  

Observations 

 
Like the GK1 swan radius models played using the 8ney9 technique there is similarly considerable glissandic 
possibility because the tube is so short and small. The experience is very plastic in this sense whilst fixed pitches 
are possible but the feeling is one of instability. Playing the instrument as a clarinet gives a different feeling 
compared to playing GK1 with the 8ney9 technique which produces a much softer tone quality, overall. The 
timbral amplitude of the clarinet is piercing, and with the top of the instrument blocked with the reed, the whole 
range of the instrument responds according to the physics of a tube blocked at one end. This means the overall 
sound from the range of available pitches is en masse an octave lower. The vibrations in the lips are felt quite 
strongly, and the pressure in the mouth to sustain the tone challenges the whole abdomen.  
 

Results 

The instrument, as Jean-Loup argues, is instantly playable (2020). However, it does not feel so stable. The level of 
pressure in the cheeks needed to produce the notes feels to require more effort than playing with Seeberger9s 
method, but this may be due to the fact that the reed technique has not been developed proficiently as a skill by 
the author. 

Comment 

Whilst the instrument is playable instantly, the skill required to master tonal control is not that easy. This is the 
experience of the first encounter playing the reed flute from the author9s perspective. As an accomplished flautist, 
the author also encountered problems playing GK1 reconstructions with a 8ney9 technique at first, although she 
was not able to create any meaningful tone instantly whereas the reed flute does render some quality of sound 
straight away. Therefore, the subject of developing the necessary skills for producing pleasing tones on wind 
instruments, and the choice to play one way or another, may be discussed. The idea of the extended mind with 
regard to material engagement, along with the agency of the instrument, is considered a way of thinking about 
Swabian musicality in the Aurignacian, i.e., the choices that may have been made to play one way or another via 
experimentation, and/or guided by a preference for timbral character.    
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     Monica's house 

Background 

The audio track Monica's House is an extract from a series of recordings in Gröna salon at Kalmar Castle, March 
4th 2020, in preparation for a remembrance service for Monica Backström [1939-2020]. The Swedish glass artist 
had made a miniature glass house for her own ashes. Backström's daughters had contacted the author with 
Backström's express wish when she had been alive that the author would play for this occasion. The liminal quality 
of the sound of the flute and the liminality of the flute's music is explored in these practice sessions, engaging a 14 
cm reconstruction of GK1 voiced using a 8ney9 embouchure. 
 

Context 

 
The idea concerns inaugurating the glass house with sound and life. Theoretical context was provided by Simon 
Wyatt's perspective on musical instruments and psychopomps (2009; 2010; 2016). Additional inspiration came from 
the Symposium of the International Study Group on Music Archaeology (ISGMA), at the Ethnologisches Museum 
in Berlin (9th - 12th September 2014) where Susanne Schietzel had talked about her work playing on her 
reconstruction of GK1 to patients with terminal cancer.  
 

Composition 
The fingers create short melodic patterns for trees and bushes. The flute describes a landscape around Backström's 
glass house as it paints this as a sonic plane onto the real-landscape plane creating a liminal space in-between. To 
begin with, each long note is the growing of a blade of grass.  

Observations 

As the flute warms up, and the muscles in the mouth are exercised, the tuning is pushed as far to the edge of each 
note becoming sharper without the note cracking. Then the tuning is steered wholesale into a lower playing range in 
which fingers still manipulate the pitches. The flute takes on a different material character when it is warm and 
moist inside. The honing of the embouchure, and attention to listening, converge in the quality of tone production. 

Results 
The quality of the flute9s tone seems to fit with the acoustic and atmosphere in relation to its setting. The tuning is 
quite plastic and it is possible to adjust the overall tuning using the embouchure whilst still having control over the 
pitches with the fingers.  

Comment 

Skill in the coordination of breath, embouchure and fingering morphologies was developing through an attention to 
playing long notes representing growing blades of grass in a process evolving in real time. The experimental nature 
of the process is innovative because the score is evolving in real time. This situates practice and instrumental 
technique becomes improved.  

 

  



 

     The children 

Background 

Musician and music teacher Åsa Gunnarsson invited the author into her school (Väckelsång, Sweden) to give a 
talk to class 4 (20 children between the ages of 9 and 10) on the subject of Stone Age sound tools. Prior to the talk 
in the summer term of 2021 the children had been out into the forest looking for organic sound tools, and playing 
with them with Gunnarsson. The author decided to give all the children an aluminium copy of GK1, and Adrian 
Gill duly made two dozen copies. The author returned to the school a month after her presentation to see what 
results, if any, leaving the flutes had had on the children. 

Context 

 
During the initial presentation to the children the author played her reconstruction of GK1 made from a swan 
radius. She left the children with some ideas about how to play their new flutes, including the illusive 8ney9 
technique that had evaded the Swedish flautist Jan Bengtson.  
 

Observations 

 
Gunnarsson, as part of her own research, had noted that the children were engaging with 8Sone Age9 materials 
musically in innovative and inventive behaviours, and a large part of this seemed to be driven by having fun, and 
with laughter. On returning to the school the following month, the author noted that one child was engaging with 
the flute using a 8ney9 technique, and this was recorded.  
  

Results/ 
Comment 

One child managed to produce a clear fundamental on GK1 and manipulating his fingers got a clear note on the 
second fundamental, playing the instrument with a 8ney9 technique. Audio and video equipment at hand 
(Gunnarsson9s mobile phone) was used to capture this. The technique provides no obstacle to all children. 



 



     Aluminium for Ivory 

Background 

 
The ten audio tracks (<GK3 18 cm Ney=, to <GK3 26 cm Shak=) come from recordings made in September 2021 
from performances on five different flute lengths, all copying the pattern of fingerholes from GK3, and played using 
two different techniques. The experiment was formulated after asking Wulf Hein to make a reconstruction of GK3 
from ivory to replicate the pattern of the original but to make it longer. To determine this length, the author bought 
some aluminium silver pipe which is similar in weight to a hollow-ivory tube, with a diameter of 8 mm and 1 mm 
wall thickness. The original GK3 is 187 mm long, and the lengths tested in this experiment are: - 18 cm; 20 cm; 22 
cm; 24 cm; and 26 cm. During September 2021, Adrian Gill and F. Gill collaborated to cut these lengths from 
plumbing pipe, and drill holes into each length replicating the pattern of fingerholes from GK3. They calculated the 
centre of each fingerhole from various data including some new measurements from a photograph of GK3 [Figure 

7.6].   
 

Context 

 
 
The context involves playing all five flute lengths outside in the open air to get some natural-world feedback, and 
from each end of each flute, with each particular end assigned to one of two particular blowing techniques. The aim 
is to determine a general sweet spot of length experienced as giving optimum-aesthetic sonority, technical 
accessibility, a particular or certain mood from the tonametric series (melodic chord/harmonic complex/pitch 
vocabulary) plus any other particular sonic sensations that make one of the flutes more desirable than the others. To 
test this, a series of sonic sketches on each pipe is executed through playing on the end with a notch using a 
normative flute embouchure 3 as though playing a shakuhachi (8shak9) 3 and also on the end with the perfect rim 3 
using an embouchure as though playing a ney (8ney9) 3 in the knowledge that GK3 can be played from both ends in 
these ways respectively (e.g., Münzel and Potengowski 2015; Münzel et al. 2015; 2016).   
 
 

Composition 

 
 
The general idea for composition is to busk around experimenting with where the flutes lead into the melodic 
flutescape. This is a very free type of composition allowing the flute to limit the direction of the music. Because the 
fingerhole patterns for each model are the same, a sense of familiarity is expected to develop from the contact 
between the human fingers and the fingerholes, firstly through the series of sketches playing from one end, and then 
from the other. Familiarity with a type of melody is also anticipated to grow through the process in this sense. Each 
of the ten recordings begins after a short period of free experimentation, till all ten performances have been executed 
in succession. 
 
 

Observations 

 
 
Switching on the field recorder to record each of the ten episodes creates a feeling of the commitment to make 
music, where that music is unknown; it raises a sense of expectation and slight anxiety. The response from each 
flute feels to acknowledge this and they answer back in sonorous tones as though addressing the task and helping to 
lead the way. It starts to feel like a conversation between the body and the flute through which the net result is the 
music. For the 18 cm/Ney: - the music feeling is wistful whilst hopeful, and super-bendy glissandi give a sensation 
as if the flute is talking, like a voice (and birds in the forest respond). 20 cm/Ney: - also feels dreamy, and slides 
around, with a feeling of wanting to ascend, and with speed, also a feeling that the forest is listening. 22 cm/Ney: - 
gives a similar dream-like feel with sense of harmonic balance inviting more glissandi. 24 cm/Ney: - feels haunting 
and   a little 8jazzy9 with pitch-bending glissandi. 26 cm/Ney: - the music gives a sense of trepidation and intrigue. 
18 cm/Shak: - Feels simpler with clean concise notes, a sense of brightness and strength in the tonal quality, with 
uppermost notes quite piercing. 20 cm/Shak: - a similar feel of constricted directness with shrill uppermost tones. 
22 cm/Shak: - There is dissonant edge to this flute but with a sense of unity. 24 cm/Shak: - feeling of balance but 
also the signal is like a warning to take care, but overall a feeling of positivity. 26 cm/Shak: - flute feels warm and 
uplifting in mood. 
 
 



Results 

18 cm/Ney: - the tonametrical series (melodic chord) = F sharp minor melodic triad, first inversion. Technically, the 
falling slides (descending glissandi also referred to as the 8oral glissando9 as coined by Potengowski in Münzel 
2016) are possible from all available fundamentals, and the first octave of the lowest fundamental. Upper 
fundamental (all fingers open) is difficult to play. 20 cm/Ney: - E minor triad first inversion (also suggests major 
triad with added 6th). Upper fundamental is also a kind of none-note. 22 cm/Ney: - F sharp triad in root, with added 
major ninth. All four fundamentals are possible, and a similar pitch played using two fingerings gives change in 
timbre. Slides especially effective between larger melodic intervals of upper two fundamentals.  24 cm/Ney: - E 
minor triad in root with added minor 9th. There is also a similar pitch over two fingerings. 26 cm/Ney: - D sharp 
minor triad in root position, and everything is locked to this melodic chord. The highest fundamental is directly an 
octave higher than the lowest. 18 cm/Shak: - the melodic chord suggests a B flat minor 7th or in another 
constellation, a D flat major 6th. There is a note than can be made with two different fingerings which reduces the 
overall harmonic palette. 20 cm/Shak: - the cluster of notes creates a D flat major chord first inversion. There are 
three separate pitches that are achieved with different fingerings. 22 cm/Shak: There is a relation between the 
bottom two fundamentals with the octave and a half harmonic on the first matching the octave harmonic on the 
second. The third and fourth fundamentals provide dissonance as the third fundamental is flattened (almost a G), 
and the fourth is a G natural. The melodic chord is comprised of F natural, F sharp, G and C sharp. 24 cm/Shak: - 
fundamentals constitute a D flat triad in first inversion. There are discrepancies in the divergences from harmonics 
of the fundamentals, especially the higher fundamentals. 26 cm/Shak: - The longer tube gives the lowest 
fundamental several overblown-harmonic possibilities. The upper fundamental gives two different signals; these are 
harmonically related or are catching two different parts of the tube, both very shrill in uppermost register. Lowest 
three fundamentals constitute a C sharp minor triad first inversion. 

Comment 

 
 
 
Each of the two types of playing 3 differentiating the 8shak9-type playing on the notch, and the 8ney9-type playing 
on the rim 3 leads to a different sense of musical consciousness with some parallels experienced between both types 
of playing across all lengths. Very generally, the longer tubes are easier to blow up the octave with most fingers 
closed, whereas the fundamentals are more accessible on the shorter lengths although highest fundamentals on the 
shorter tubes are problematic. Whilst each flute has its own tonametric series, there are similar relations in terms of 
the physical acoustic spaces between the discreet pitches (melodic intervals), but where small deviations can change 
the character of the melodic chord, and therefore, the music. This gives each flute its own personality depending on 
its composite-pitch vocabulary. It may be possible to talk about a fetishisation of the plastic aspects to the shorter 
tubes played using the oral glissando technique because of the sensation whilst playing, and because of the effects 
that playing like this has on the birds audibly affected by the music. One main difference between the two blowing 
methods across all ten performances is the extent of plasticity playing with the 8ney9 technique. This feels to become 
increasingly more flexible and plastic the shorter the tube using the 'ney' embouchure, but is almost non-existent 
playing with the 8shak9 technique [Figure 7.7]. From a supplementary exercise that transcribed the tonametrical 
series of the five flutes played two ways each, the ney method, in addition, reveals a 'buzz' area where two notes are 
heard at once, one which is plastic and one which is fixed, (as previously discussed by Potengowski in Münzel and 
Potengowski 2015; Münzel et al. 2015; 2016). All the flutes have a certain charm, and I have located a best playing 
area (BPA) for each of them voiced in the two ways [Figure 7.8] but finally the complexion of the 22 cm length 3 
from perspective of the feeling gained from playing both ends to include phenomenological-cognitive judgments 
about the character of the music along with technical accessibility of tone 3 renders the aluminium GK3 22 cm flute 
the chosen preferred length for a model made from real ivory, for the author [Figure 7.9].  
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     Across the valley from Sirgenstein 

Background 

Mandy Bertram9s walk from Sirgenstein Cave to the other side of the Ach Valley [Figure 7.10, b. c.] is recorded 
as an audio file whilst the author stationed at Sirgenstein plays her new 22 cm ivory GK3 reconstruction made by 
Wulf Hein [7.5, a.]. The experiment took place on Sunday 14th November 2021 early in the morning to reduce the 
possibility of sound pollution of traffic on the road.  

Context The hypothesis that the Ach flutes were played outside in the open air, and heard all over the valley, is tested. 

Composition 

Bertram9s composition of the journey is recorded as digital wave file. It includes the sound of Bertram9s walking, 
the cars, a train, birdsong, a dog, a passing cyclist and her voice, whilst the flute and voice of the author are a 
constant feature of the piece. The author uses a high-pitch call on the ivory flute and mimics this with her voice to 
call across the valley. It turns into a call using predominantly a falling perfect-fourth interval. 

Observations 
From the author9s perspective, the view over the valley was obscured a little by trees but a sense of covering the 
entire valley at this point with the possibility of sound felt empowering. The sound was picked up the whole way 
by two sources; firstly the microphone on the field recorder, and secondly by Bertram9s ears.   

Results The sound of the GK3 ivory flute is heard clearly over the valley, engaged as a vertical flute and played with a 
8shak9 embouchure.   

Comment 

Bertram9s response in the experiment is vital to the data; even in a digital world of mobile telephones there is a 
point at which the two researchers cannot see each other, but the sound of the flute and voice calling from 
Sirgenstein is still heard clearly. This indicates that the marvel of the Ach flute phenomenon should be understood 
as extending from the cave into other parts of the valley. In extreme cold weather when many things are 
immobile, it is abducted that such sounds may have carried more status in the environment. 
 

 

 

 

 

 

  



 

 

 

Mandy Bertram9s trek from Sirgenstein to the other side of the Ach Valley. 
especially for 8Aurignacian Rhapsody9

 

 

 

  



 

 

 

 

 

  



     Vulture-radius flute 

Background 

 
The nine audio tracks (Psychopomp I; Ring notching; Swilling; Smoothing and sanding; Psychopomp II; Fingerhole 

making; More fingerhole scraping; Last hole finding; Psychopomp III) are from recordings made between 14th and 
18th December 2022. The recordings took place at Visby International Centre for Composers. The author had asked 
Jean-Loup Ringot for the possibility of him acquiring a vulture radius for her with both epiphyses intact. In 2017 he 
acquired one from the Sierra de Guara region of Aragon in Spain which had been transported to him care of Raquel 
Jimenez Pasadolo from the Centro de Recuperación de Fauna Silvestre de la Alfranca, Universidad di Valladolid. 
The bird had died naturally. Wild vulture is a species protected under the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora, so may not be used for commercial purposes. This means performing 
music on vulture bones and releasing music made from vulture bones goes against the convention if there is 
commerce involved. This is why the music from this experiment (on the digital album called 8LISTEN I am making 

a flute for you9) is available without mandatory charge. Flint blades from Lascaux given to the author by Wulf Hein 
3 who shared blades that he had left over after his work involved in Lascaux 4 3 provided the tools for the author to 
work with. A combination of these gifts from both Ringot and Hein made this experiment feel super special for the 
author. The bone was given to the author before her father died; of personal relevance to her is Wyatt9s work on 
<Musiqualia and Vultural Adaptation= who writes that <An animistic perspective may regard the vulture as able to 
free the soul of a deceased creature, since the transformation from corpse to bones reflects the journey of the soul 
from the land of the living to the land of the dead in many cultures= (2016a: 172 referring to Parker-Pearson 1999: 
22).  
 

Context 

 
Gill decided to wait till the time was right to make the 8vulture flute9 and a week9s residence at the Composer9s Hall 
(previously postponed due to COVID) seemed the right time to make a flute from a vulture bone. The context 
entails starting with the raw bone and working to reconstruct a finished flute engaging the human, flint blades and 
the vulture bone. In the context for this experiment this happens without supervision, external pressure, advice, 
distraction or interruption. The space for the experiment was set up with a cushion on the floor sitting with the flute 
beneath two cardioid microphones in the DBW room of Studio Beta with a view to making the flute whilst sitting 
on the floor. Rubber gloves, three different roughnesses of sand paper (a sandstone was not available at the time) 
and some old dust sheets were used to complete the experiment9s implements. Finally the silver copy of HF1 was 
used for comparison purposes as a visual and haptic guide. The process as a series of sessions is recorded over a few 
days [Figure 7.11] inspired by experimental-archaeology perspectives from James Dilly9s attitude to 8time and 
practice9 e.g., tests of accuracy and knowledge of mechanics, and not speed (2021: 13:42 - 13:50).  
 

Composition 

 
The idea for composition is that the sounds of the process become part of the piece. Taking inspiration from James 
Dilley who refers to sound whilst knapping 3 Dilley says that <you can see that half-centimetre depth really crisp-
crack noise= (Dilley 2021b: 11:15 -11: 24) 3 compositional interest is aroused theoretically from how the sounds 
from making a bone flute develop through processes, as a form of Experimental Music. During Dilley9s knapping 
demonstrations there are periods where he develops a steady and repetitive rhythmic action which creates quaver-
type energy with an emphasis on alternative quavers (e.g., Dilley 2021b: 44:45 - 45:51). Any melodic sequences 
that emerge from the bone-flute-making process therefore are not considered to be more important than the whole 
soundscape in action. The sessions are recorded for removing the epiphyses, cleaning and smoothing the inside and 
the outside of the bone tube. Each finger hole has two sessions dedicated to it; one to start a fingerhole, and one that 
follows to finish it. The three tracks Psychopomp I, Psychopomp II and Psychopomp III from a live session at the 
end of the flute-making process are enhanced later in production in which lingering echoes are left resonating as 
new notes create textures of more than one note, forming harmonic complexes. This piece is transcribed so as to 
create a notational device for subsequent performance.   
 

Observations 

 
Because vulture bone is not easy to acquire and vulture is a protected species, the process of working with a real 
vulture radius and flint blades from Hein feels 8holy9. A sense of excited trepidation is noted at the start of the 
process with no supervisor on hand to guide. Removing the bone epiphyses using a ring-notch technique involves 
opening up the bone and the smell of the inside of the bone tube is noted and releases a memory of working with 
two other bone flutes previously. After cleansing, and mainly using the left hand as a vice with the bone on the 
knee, fingerholes are made sawing back and forth with a flint blade using the right hand. However using the left 
hand with a palm grip and the left thumb as a chisel, this second technique tends to be used when fingerhole 
perforations are underway. Many of the techniques involve constant repetitive rhythmic episodes and these are 
alternated with episodes of trying out the tones from the flute as the radius progresses into a flute. The decision for 
the number and placement of finger holes emerged during the process of the experiment. The silver replica of HF1 
was used to consider that the apparent double notch as a breakage (and not even therefore a single notch), and 
possibly the situation at the other end of the artefact is also a breakage [Figure 7.12]. This is not to ignore the 
evidence for a notch and a fifth fingerhole, but to consider the alternative. Tones tend to fall into a diatonic series, 
with the tonic, mediant, subdominant, dominant and submediant tones represented. The upper fingerhole produces 
different tones if caught in different ways but is essentially an octave above its (lower) adjacent fundamental. This 
gives the flute a sense of balance in terms of limiting its tonal spectrum and for intonation/tuning possibilities. The 
embouchure technique used is the 8ney9 method. The length of the new flute which is slightly bowed is just under 22 
cm (measured not across the string). 
 
 



Results 

The electric light in the studio highlighted the outer edges of fingerholes on the silver cast of HF1 from a resin 
replica. The two ends of the silver copy do not catch the light in the same way, especially the so-called double 
notch. In the process of the experiment (as a ritualisation) a decision was taken to make the radius bone into a flute 
with four fingerholes. The flute plays beautifully as a four-fingerholed flute using the pattern from HF1 with the so-
called double-notch end being the distal end of this new flute reconstruction (listen to track 9 Psychopomp III on 
Album Two). Each episode was recorded and created later as an independent track in (studio) production. Time was 
also needed to start each recording and put on rubber gloves, and to ensure the studio was kept clean etc. The 
timings of each session are compared in [Figure 7.13] from the data in studio production. What is noticed for the 
fingerhole making process is a change in the timings for sessions as the fingerhole making process progresses 
through the time taken to make all four fingerholes. The time taken to finish each fingerhole is longer for the latter 
two holes, as compared to the first two in which more time is taken initiating the fingerhole-making process. This 
demonstrates increased proficiency of working towards the end of the fingerhole making series, and more attention 
to the end of the fingerhole-making craft. Overall, the time taken to perform each fingerhole decreases as the 
process ensues. The five fundamentals heard from a playing position with all fingers on to all fingers off (taking one 
off at a time from the bottom upwards) are F5, B♭5, D6, G6 and G7, with some clear and easy-to-sound notes from 
the middle three tones. Like other flutes with fingerholes close to the blowing end, the note is unstable and different 
tones can be caught depending on the discreet embouchure and just where the jet of air is being directed whilst 
blowing down the tube. This along with glissandi possibilities provides a balanced palette of tonal colour in terms of 
timbre and pitch complexes with a few sonic spices here and there. 

     

Comment 

 
Working with flint brought back memories of working guided by Wulf Hein, the smell of working with bone and 
the pain of working with sharp flint. Considering what this process is doing to the plastic brain and the body in 
terms of enactive signification (what the sign of the process is actually doing rather than meaning), material agency 
(what behaviours the materials are causing) and extended mind (like the mind going to the end of a blind-person9s 
stick), the skills and knowledge can be regarded as an epistemological complex. Hand-eye coordination is quite 
intrinsic to the flint working, but hand-mouth-ear coordination is intrinsic to the sound production process. 
Morphological positions for the mouth in relation to the fine tuning of sounds causes fluid transitions in the 
experimental process of moving from one note to another in a series of melodic steps. In this sense the process 
limited by the material guides the composing of melodic form. The three flute tracks (1, 5 and 9) on Album Two 
actually come from one extended recording which started with playing around with moving just the bottom two 
finger holes. This was notated as a study for the bottom two finger holes. The composition then worked towards 
playing with the upper two fingerings, and eventually all fingerings. Accepting that sometimes just breathy air may 
emanate from the flute and not regarding these sounds as incorrect or 8duff9 notes is like a deconstruction of 
Western expectation, as though the sounds that equal failure become sounds that equal strength, poise and control. 
Getting beyond the W.E.I.R.D mentality allows a closer intimacy with the personal sounds and releases the body 
from expectations. Like stalking prey, the movements are very small whilst the body remains very still, and in 
which breathing is kept in check in every nanosecond. Time is broken down into a new tempo that expands each 
moment into a longer and more lucid unfolding and sense of becoming like being transported into a different 
cosmological realm. The flute gives the plasticity of the mind a break from these expectations of being a court 
musician for archaeologists and introduces the notion of the hunter gatherer mind in this sense. Using a notion of 
mountain or cave echo brings the possibility to play new notes whilst resonances of previous notes are still audible 
facilitating harmonic textures. The release of these processes allows the material to play a part in guiding the new-
temporal sonic object an iconic signification of weightlessness and transparency, and feeling of altitude like floating 
in the sky. The music then extends the mind into these spatial spheres beyond the immediate world and perhaps into 
the next.  
 
 

 

 

  



 

 

 



 

  



 

 

 

  



 

     Bullroarers 

Background 

 
There is a bullroarer in an Aurignacian Swabian context at Vogelherd (Holdermann 2001: 92) which Dutkiewicz 
reports that Riek (1934) had referred to as a schwirrblatt (whirling leaf). Dutkiewicz refers to this as a lochstab 
(perforated stick). Together with three other similar finds she also refers to these types of find as spatulas and 
smoothers. One of these four similar leaf-type objects in Aurignacian layers is found at Geissenklösterle with four 
holes (e.g., Hahn 1988: plate 45.19; Conard and Bolus 2006: 214/fig. 13.25; Dutkiewicz 2021: 325; 429/plate 47.1-
4). Conard and Bolus refer to it as a bâton percé (pierced baton). The similarity in form suggests to the author that 
these may be bullroarers too but that they have not been considered so because of their perforations, presuming an 
assumption that the presence of holes would prevent a pierced baton from being played and successfully sounded as 
a bullroarer. The experiment took place on Saturday 1st April 2023 playing firstly a baton reconstruction made 
without holes, and secondly a baton reconstructed to include the holes that are found on the original GK find.  
  

Context 

 
This collaboration is between Adrian and Samuel Gill, and the author. Firstly, copies of the pierced baton are 
reconstructed in wood copying the pattern of holes from the original, and then a duplicate copy is reconstructed but 
without holes. The second part of the experiment is to play both of these and compare them from a perspective of 
sonic output, and from how they feel to the instrumentalist playing them. The audio recordings also allow 
comparisons to be made. Wooden spatulas that nowadays are given free of charge to customers for mixing paint 
from hardware shops are used to make the reconstructions. 
 

Composition 

The form of the music is expected to evolve as a secondary consideration after the prime consideration of testing 
each instrument as a sound tool. The idea is to use traditional bullroarer playing techniques that are known, such as 
swinging one around on the end of a piece of string in a large circle above the head. Other possibilities that may 
emerge in context of the experiment are also to be considered. 

Observations 

 
The player had immediate success with the baton without holes which works like a standard bullroarer. Both 
swirling the soundtool above the head and also in front of the body in a figure-of-eight pattern produces a strong 
8standard9 bullroarer signal. The one with the holes feels a little more difficult to play and there is no response from 
a figure-of-eight pattern. However swirling the instrument above the head renders a comparably good and fine 
response in a similar way to the one without holes. The harder both soundtools are rotated, the stronger and more 
impressive the sound overall. 
 

Results Pierced batons can be played as bullroarers but take a little more strength to match the whizzing-patterns of sound 
from playing bullroarers without holes. 

Comment 

Whatever pierced batons may have been made, and used for 3 and this does remain unknown 3 pierced batons can 
clearly be played like bullroarers which may be considered a secondary function if they were used primarily for 
something else. This line of enquiry may have some bearing on understanding what they were originally intended 
for, and if they had a dual purpose in the Aurignacian, with one purpose being as a musical instrument.  It is for this 
reason that I consider this find a musical instrument of the Aurignacian Achtal as a 8free9 aerophone according to the 
rules of Cajsa Lund9s probability group system. See table below.  

 

Cave 

Square 

and find 

number 

Description Material 
Geo-

horizon 

Archaeo-

horizon 
References 

 LPG 
according to 

Frances Gill 

GK 67-1016 
Pierced 
baton / 

Bullroarer 
Ivory 13 IIa/IIb 

Hahn 1988: plate 45/19; Conard and 
Bolus 2006: 214/fig.13.25; 
Dutkiewicz 2021: 325; 429/plate 47.1-
4. 

4 

 

  



 

 

 

]. Maybe a sense of 8realness9 will dominate a sense of 
8going through the motions9 like it did for the opera singer suddenly and actually terrified on stage 



In conclusion, I believe that it is too easy to get caught in the idea of the 8end product9 rather 

3 3

too, that being a flautist in the act of archaeological reconstruction isn9t about faking an event but 

nes. The vulture9s wings seem like a large cloak in 

g the ontological relation between flautist and bird in the phoenix of Wyatt9s poem. 

 

1(2016) in the new space. This wasn9t playing a flute for the sake of an experiment, but 

. I ask why this context shouldn9t be 

3 3



8Monica9s house9 (Observations)

creating a moment of technical, artistic and musical control over the instrument9s tone 

 

3
3

8Seeberger's flute9
what I could (my own fluting experience) to the task of playing one of Seeberger9s flutes.

7.1 called 8Seeberger's flute9 (Observations)

shared and discussed by many visitors. This was the sounding of a recording of Seeberger9s 

. This wasn9t

also experienced from playing on Seeberger9s flute in the museum9s acoustic:



Experiment 7.1 called 8Seeberger's flute9 (Results

sounds outperform others. Seeberger9s GK1 reconstruction would seem to be one such 

encountering the same obstacles that I had experienced on first playing Seeberger9s flute in the 

asking me <what9s that sound?= 

…there is a point at which the two researchers cannot see each other, but the sound of the flute and voice 

Experiment 7.17 called 8Across the valley from Sirgenstein (Comment)

7.3 called 8Playing at Geissenklösterle (Comment)



8
9

playing with the 8ney9 technique inside the small dark cave brought a more soothing ambience 
of the 8shak9 technique, experienced by playing different ends of 

<Go away you scary monster= were the words

Experiment 7.9 called 8Copying Seeberger9 (Comment)

ral quality is mellower using the 8ney9 technique so is a good 

influencing tuning between a flute played as a 8ney9, and as a 8shak9 are different; for a flute played 
with the 8ney9 technique, morphology of the buccal cavity is required, whereas blowing utilising a 
8shak9 (or normative flute) technique, requires mor

in the 8lullaby9 context of the experiment happened to be particularly attuned because of a 

Experiment 7.9 called 8Copying Seeberger9
ue (8ney9 or Seeberger technique, 

in the 2014 Experiment 7.6 called 8Shak or Ney?9 In this prior 

In the subsequent 8lullaby9 experiment, the cognitive mix was 



life situation (the act of a mother9s lullaby). 

additional agent of the flautist9s space, in context. The point of the practice was to utilise the time 

ect discussed in <The 
Conversation= between Anna Friederike Potengowski, Gabriele Dalferth and me

 

Trommer9s workshop to include a fourth finger hole, and also a space near the blowing 

even when all instruments follow the same 8standard9. Gabriele Dalferth has 
recently compiled a detailed overview of the <

=

of blowing pressure, culminating in a section concerning < = testam
Seeberger technique and GK1 as previously discussed in 8The conversation9 (the end of Chapter 



3 3

in the performance of a duet using the 8ney9 technique on two almost identical swan radius flutes

like a panpipe with a 8shak9 
sing the 8ney9 technique

way the different options (8blockless duct9 / 8block9 / 8ney9 / 8shak9 / 8lip reed / 8finger blocked9) 

called 8Bone tubes9

initiated or emerged in Experiment 7.6 called 8Shak or Ney?9 motivated the outcome of the 

organological case for panpipes) the lowest pitch blown with a 8shak9 technique is a D an octave above 



the middle register of the piccolo) played with the 8ney9 technique.

Experiment 7.8 called 8Bone tubes9

diameters (replicating swan radii and ulnae) vary between 8shak9 and 8ney9 methods of voicing, in 
which the 8ney9 technique renders a slightly lower or flatter pitch playing on the same tube. When 

playing note on this tube using a 8ney9 technique is found tuned towards a C. This provides the 

♯

sn9t usual at the time 



Svensson9s 

<I hear a bird call. My fingers move to the notes before the brain has had 
lated the rhythm with my tongue=

Experiment 7.4 called 8Like blowing through a straw, (GK1)9 (Observations)

Experiment 7.6 called 8Shak or ney?9 (Observations)



called 8 9 (Observations)

may remain 8young at heart9 throughout ontogeny. A human mother may appear selfless but this 

actually selfish because the mother9s love for her child is <one of the strongest of which the mind 
is capable= (

development for humans. When the child is old enough to 8survive9 on their own, the n

to human beings yet nevertheless is lodged in our species9 deep consciousness (after 
in delta waves. These <normally 

3
3



inside the hall of the cave there in 2011 (Experiment 7.2 called 8playing inside Hohle Fels9).

iment 7.2 called 8playing inside Hohle Fels9 (Comment). 

Experiment 7.18 called 8Vulture us flute9 (Composition).

3 3

The author decided to call one technique 8palm pops9 in whic

ulna as a 8shak9 is also 

iment 7.7 called 814 cm and Green Källa9 (Observations)



is actually a 8study9 which is a type of piece 
designed to train certain aspects of a player9s technical ability. 

Experiment 7.7 called 814 cm and Green Källa9 (Observations)

Experiment 7.7 called 814 cm and Green Källa9 (

which emanated from the experiment voicing tubes called 8Shak or ney?9 



didn9t seem to manage absolute synchrony in this respect yet this was in itself noted as one of the 

piece9s debut, whilst not described in this thesis, are p
page for Experiment 7.12 called 8Wolves and Isophony9. Playing in the way that this piece is 

instrument9s radius bone from a swan wing in association with a corresponding ulna bone which 

3
3

fundamentals on some models, the arrow points toward Derrida9s différence (Bell 2009) or 
Kramer9s <availability =

production in addition to the 8ney9, 8shak9, block flute, blockless duct 

of a double reed being discussed anywhere in detail. Even Experiment 7.11 called 8Copper for 
bone9 testing different lengths of copper pipe with fingers replicating GK1, may inadvertent



these researchers9 8voices9 seemly the ones most interested in reedy interpretations of the 

synaesthetic 8purple9 tone 
colour which is dark and rich as opposed to the hollow and light 8yellow9 tone colour (

Having tried Ringot9s GK1 owned by Potengowski in Experiment 13 called 8Reed play9 I can 

tone control quite unstable from a beginner9s 

in Experiment 7.4 called 8Like
(GK1)9 I explored

8easy9. Voicing a flute with the 8ney9 technique is also easy when you 

which was proved in Experiment 7.15 called 8The children9. 

music9s impact on the survival of the Neanderthals at the time may be considered in relation to 
n view of music9s 8mystery9 and coupled with its potential for 



 

One aspect of this research that I haven9t had time to develop as I might have wished is the 

uet9s portrait of Elizabeth of Austria. Clouet did not copy things life
relation to the artist as bricoleur is relevant since it is through this process that an artist <constructs a 
material object which is also an object of knowledge=. In
miniatures he goes on to write: <they are therefore not just projections or passive homologues of the object: 

the class, I began flute playing whilst I observed the children9s behaviour. One child played with 

air as she directed the animal9s moving movements with her arm and wrist. If we consider this 

called 8The Children9, I note 

8 9
were children and young adults, in respect of, i.e., <the role of play objects and 

object play in human cognitive evolution and innovation= (



The meaning of the word 8toy9, may be regarded, perhaps as a pejorative te

8musical9 play), it is possible to make the abduction that these play tools are directly contributing 

) that <The presence of music in 

economy and greater reproductive fitness=. Here I argue
evidence, and observations that 8music9 (as fluting) 

<bodily well being= ( . It may be considered that if <Upper Palaeolithic people 
consumed fish and aquatic birds routinely, while no Neanderthal did…= (
<the avian fauna is suggestive of a shift toward more intensive use of ptarmigan and other species 

ing with the Aurignacian= ( 3
3

actually, as a direct benefit. A swan9s wing radius is filled with air for flight, granting the absolute 
a child to play as a flute. As was also noted in Experiment 7.5 called 8The 

Infant9, a radius bone from a swan is a perfect teething implement for a very young child. From 

envelope I gave to her was a piece of paper. I didn9t know it was a cheque

bonbons. The old school flute smelt strange and it wasn9t easy to play. At some point, I was given a case 

. She said, <When you9re ready=.  It was a piece of music called Syrinx by Debussy. 

<Play Object Play: A database of toys and tools made for and/or used by children from 
subsistence societies= by Felix

<Hunter gatherer children9s object play and tool use: An 

The project started at the beginning of 2022 and will run till the end of 2026. It9s researchers are Elena Miu, Felix 



ethnohistorical analysis= (
object play and enskillment in hunter gatherer societies= ); <Playing to Survive: 
Children and Innovation During the Little Ice Age in Greenland= (
<Children as Playful Artists: Integrating Developmental Psychology to Identify Children9s Art in 
the Upper Palaeolithic= 

Children9s agential behaviours in the archaeological re

called 8The bullroarers9 where I have identified a musical instrument in category 4 of Lund 

<gorget= with two perforations, and a fifth one 



<all this, from a flute=

 

  



 

 

 

  



  



  



  



 

 

 

  



Latin GH12 GH13 GH14 English 

  1 4 3 unspecified bird bones 
Anatinae indet.     1 unspecified ducks 
Anas crecca   3   Teal 
Anas platyrhynchos 2 2   Mallard 
Gyps fulvus   1   Griffon vulture 
Falco tinnunculus 2     Kestrel 
Phasianidae indet. 1 1 2 unspecified game bird 
Phasianus colchicus   1   Pheasant 
Perdix o. Alectoris   1   Partridge or rock partridge 
Lagopus sp. 9 13 1 unspecified ptarmigan 
Lagopus mutus 2 5 1 Rock ptarmigan 
Lagopus lagopus 1     Red grouse 
Lyrurus tetrix 2     Black grouse 
Tetrao urogallus   1   Wood grouse 
Otis tarda 1     Great bustard 
Charadriidae indet.     1 unspecified plover 
Calidris alpina 8   2 Dunlin 
Lymnocryptes minimus   1   Jack snipe 
Limosa limosa   1   Black-tailed godwit  
Columba oenas     1 Dove 

Nyctea scandiaca 1     Snowy owl 

  2 2   unspecified songbird, small 
    1   unspecified songbird, large 
Galerida cristata 1     Crested lark 
Ptyonoprogne fuligula 2 2   Rock martin 
Cinclus cinclus   1   Dipper 
Corvidae undet.   1   unspecified raven 
Corvus corax   6 1 Raven 

Coccothraustes coccothtaustes   2   Hawfinch 
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Cave 

Square 

and find 

number 

Description Material 
Geo-

horizon 

Archaeo-

horizon 
References 

 LPG 
according to 

Frances Gill 

GK 67-1016 
Pierced 
baton / 

bullroarer 
Ivory 13 IIa/IIb 

Hahn 1988: plate 45/19; Conard and 
Bolus 2006: 214/fig.13.25; Dutkiewicz 
2021: 325; 429/plate 47.1-4. 

4 

HF 31-1683  
Pierced 
baton / 

bullroarer 
      Dutkiewicz 2021: 370; 429/plate 47.5. 4 

GK 26-80 

Scraper 
and/or 

bone-tube 
flute 

Raven 
ulna 

13 IIb Hahn 1988: plate 45/17; Dutkiewicz 
2021: 325; 296/plate 35, 1. 2 

GK 47-59 
Band/ 

Mouthbow 
Antler 13 IIb 

Hahn 1988: 220; plate 45.18; Kerig 2004: 
18; 2009/fig. 404; Praxmarer 2019: 
90/table 1; 2022: 126/fig.4.7, 1; 
Dutkiewicz 2021: 312-313; 420/plate 
38.5-6 

4 

GK 34-303 
Band/ 

Mouthbow 
Ivory 13 IIb Dutkiewicz 2021: 312; 420/plate 38.4. 4 

HF 89-1637 
Band/ 

Mouthbow 
Ivory 7a Va Dutkiewicz 2021: 310; 420/plate 38.1. 4 

HF 89-1654 Band/ 
Mouthbow 

Ivory 7a Va Dutkiewicz 2021: 311; 420/plate 38.2. 4 

HF 24-1231.2 
Band/ 

Mouthbow Ivory 6b IIIb Dutkiewicz 2021: 311; 420/plate 38.3. 4 

 

  



Name Year 

Cat. ref. 

no. from 

Dutkiewicz 

2021 

Cave  GH AH 
Square - 

find number 

Techno-

complex  
Material First published 

                    

GK3 1974, 
2004 

31 GK 13 IIb 48- Aurignacian 
II Ivory Hahn 1988/plate 45.12; Conard 

et al. 2004. 

HF3 2008 32.1 HF 8 Vb 89-1691.1 Basal 
Aurignacian Ivory AABW 2008; Conard et al. 

2009. 

HF2 2008 32.2 HF 7a Va 89-1648.1 Aurignacian Ivory AABW 2008; Conard et al. 
2009. 

  1990 32.3 GK 13 IIb 34-349 Aurignacian 
II Ivory Dutkiewicz 2021: 284 

  1974 32.4 GK 13 IIb 37-155.2 Aurignacian 
II Ivory Dutkiewicz 2021: 284 

  1974 32.5 GK 13 IIb 46-555 Aurignacian 
II Ivory Dutkiewicz 2021: 285 

  1974 32.6 GK 13 IIb 47- Aurignacian 
II Ivory Dutkiewicz 2021: 285 

  1983 32.7 GK 13 IIb 75-374 Aurignacian 
II Ivory Dutkiewicz 2021: 286 

VH2 2008 32.8 VH HL/KS   37/75-71.3 (Vermutlich) 
Aurignacian Ivory AABW 2008; Conard et al. 

2009. 

GK3? 1989 32.9 GK 15 IIIa 56-975 Aurignacian 
III Ivory Dutkiewicz 2021: 287 

GK3? 1974 32.10 GK 13 IIb 58-227 Aurignacian 
II Ivory Dutkiewicz 2021: 288 

GK3? 1974 32.11 GK 13 IIb 35- Aurignacian 
II Ivory Dutkiewicz 2021: 287 

GK3? 1974 32.12 GK 12 IIa 48-125 Aurignacian 
II Ivory Dutkiewicz 2021: 288. ID 

unclear according to database.  

  2012 32.13 VH HL/KS   33/67-8.1 (Vermutlich) 
Aurignacian Ivory AABW 2015 

  2007 32.14 VH HL/KS   39/67-7.1 (Vermutlich) 
Aurignacian Ivory Wolf 2015 /plate 42.30 

  2007 32.15 VH HL/KS   45/69-21.1 (Vermutlich) 
Aurignacian Ivory AABW 2014 

  2012 32.16 VH HL/KS   53/65-6.1 (Vermutlich) 
Aurignacian Ivory Dutkiewicz 2021: 290 

  2010 32.17 VH HL/KS   77/66-18.1 (Vermutlich) 
Aurignacian Ivory AABW 2014 

HF1 2008 33 HF 8 Vb 89-1667 Basal 
Aurignacian Bone AABW 2008; Conard et al. 

2009. 

GK1 
1973; 
1990. 
(1995) 

34.1-5 GK 13 IIab 34-197 Aurignacian 
II Bone 

Hahn and Münzel 1995. The 
information in Dutkiewicz 
2021: 291 is a mistake. AH = 
IIab; and, square = 34, are 
correct. 

GK2 1973 34.6 GK 12 IIa 47-9000.1 Aurignacian 
II Bone Hahn and Münzel 1995 

mini 
flute 2 

2011 34.7 VH HL/KS   62/61-33.3 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 293 

mini 
flute1 

2007 34.8 VH HL/KS   39/69-73.1 (Vermutlich) 
Aurignacian Bone AABW 2011/2015 

  2008 34.9 VH HL/KS   40/70-49.1 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 293 



 VH1 2005 34.10 VH HL/KS   71/64-50.1 (Vermutlich) 
Aurignacian Bone AABW 2005 

  2010 34.11 VH HL/KS   75/63-13.1 (Vermutlich) 
Aurignacian Bone AABW 2014 

(Raven-
ulna 

guiro) 
1975 35.1 GK 13 IIb 26-80 Aurignacian 

II Bone AA 1977; Hahn 1988 

  2014 35.2 HF 7ab Vab 27-2318 Aurignacian Bone AABW 2014 

  1977 35.3 GK 12 IIa 16-96.1 Aurignacian 
II Bone Dutkiewicz 2021: 296 

GK2 1973 35.4 GK 12 IIa 47-9000.1 Aurignacian 
II Bone Hahn and Münzel 1995 

GK2 1973 35.5 GK 12 IIa 47-9000.2 Aurignacian 
II Bone Hahn and Münzel 1995 

  2012 35.6 VH HL/KS   33/70-48.1 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 298 

  2012 35.7 VH HL/KS   33/72-97.1 (Vermutlich) 
Aurignacian Bone AABW 2014 

  2008 36.1 VH HL/KS   36/74-8.1 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 298 

  2008 36.2 VH HL/KS   37/68-84.1 (Vermutlich) 
Aurignacian Bone AABW 2015 

  2008 36.3 VH HL/KS   37/70-64 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 299 

  2009 36.4 VH HL/KS   37/79-11.1 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 300 

  2008 36.5 VH GF/KS   
38/75-
193.1 

(Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 300 

  2008 36.6 VH HL/KS   39/73-35.1 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 300 

  2006 36.7 VH HL/KS   43/71-88.1 (Vermutlich) 
Aurignacian Bone AABW 2015 

  2008 36.8 VH HL/KS   43/76-13.1 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 301 

  2011 36.9 VH HL/KS   61/63-12.1 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021:302 

  2006 36.10 VH HL/KS   64/63-24.2 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 302 

  2006 36.11 VH HL/KS   64/63-67.1 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 302 

VH1  2005 36.12 VH HL/KS   67/65-78.1 (Vermutlich) 
Aurignacian Bone AABW 2005 

  2011 36.13 VH HL/KS   68/62-9.1 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 303 

  2011 36.14 VH HL/KS   68/62-39.1 (Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 304 

 VH1 2005 36.15 VH HL/KS   68/66-27.1 (Vermutlich) 
Aurignacian Bone AABW 2005 

  2010 36.16 VH HL/KS   78/65-40.1 (Vermutlich) 
Aurignacian Bone AABW 2014 

  2009 36.17 VH DKS   
99/99-
1333.1 

(Vermutlich) 
Aurignacian Bone Dutkiewicz 2021: 305 



 

quence from Dutkiewicz9s 

Dutkiewicz9 inventory and catalogue; the ca

Whilst the inventory builds heavily on Dutkiewicz9s inventory, some information might differ 

<Zeichen. Markierungen, Muster und Symbole im Schwäbischen 
Aurignacien=

flutes from Vogelherd. Independent of Dutkiewicz9s research there may 



artefacts (of the original 575) that Dutkiewicz designates as carrying 8symbolic9 markin
one of these objects fall into a category that she calls <flutes of all kinds= (

This is to say that from the entire assembly of 260 artefacts carrying 8symbolic9 markings from the 

<elfenbenflöten= ( ); <mögliche elfenbenflöten= 
); and <knochenflöten= (

for flutes she bundles together both <mögliche knochenflöten und röhren/tuben= (
) thus subsuming all pipes and tubes in the one category of 8flute9. 

Anthropogenic cutmarks (8signs9) are engraved in the osseous material in different ways. She 

<symbolic meaning, utilitarian significance or unintentional character= (

Dutkiewicz9 esearch are identified as carriers of 8symbolic9 markings on 

(and carriers may also include 8tools9) in relation to the 

<kunstobjekte= (
); <flöten= ( ); <röhren und tuben= ( ); <schmuck= (

<geweih objekte= ( ): and <werkzeuge= (

differ and where possible in this thesis, I have logged the differences. Dutkiewicz9 inventory is 



related material to qualify as being 8symbolic9 the chosen artefacts 

playing reconstructions of it. So, for clarity9s sake, these notches associated with the blowing ends 
of wind instruments are not the same as Dutkiewicz9 notch criteria in evidence as, pertinently, the 

3
3

seams of the ivory flute GK3 are actually utilitarian (and not therefore 8symbolic9) if the idea 

executed in practice under the heading of <manufacturing techniques=. These techniques include: 



3 3
between fine and course that she calls <medium= (

word 8medium9, I prefer the word 

counted as belonging to GK2 in Dutkiewicz9 inventory for bone flutes, but reallocated in her 

Dutkiewicz9 plate 34 (for bone flutes). This



catalogue reference in Dutkiewicz9s thesis) both come from AH IIb,

is <unclear=. This is the one that Malina raises as a possible fragment of 

postdates Dutkiewicz9 research, and by now there may be others. This is a small piece of curved 
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3 3

Sonorities of the Tidldibab, In: Horvat, Jana/Pleterski, Andrej/Velušček, Anton, (Eds.), Divje babe I. 

3



3

3

 

 

  



 
The Australian songbird that9s 8forgotten its song9.

3

https://www.bbc.com/news/av/science-environment-56424317
https://www.youtube.com/watch?v=PJjpHWo09tc
https://www.youtube.com/watch?v=DC8Iv2AamrE
https://www.youtube.com/watch?v=-zoN_RhYM5g


 
 
 
 
 
 

  



 

 

<Flöten= aus Bärenknochen 



Identification of <debitage by fracturation= on reindeer antler: case study of the Badegoulian levels at the 

Inventing songs, inventing worlds: the 8genesis9 of creative thought and activity in young children9s lives. 

 

 





The cultural context of the Aurignacian of the Swabian Jura.  In:  Zilhão, João / d9Errico, Francesco (Eds.), 



The <Musilanguage= Model of Music Evolution. In: Wallin, Nils L. / Merker, Björn / Brown, Steven (Eds.), 

3

Les flûtes paléolithiques d9Isturitz (Pyrénées

3

<Experimental Music=, in Silence: Lecture and Writings. Wesleyan University Press, Middleton.

 



Technologie de l9ivoire au Paléolithique 

Man9 CWA 100.

3



Pleistocene. In: d9Errico,  Francesco / Blackwell, Lucinda / Malauzat, Bernard (Eds.), From tools to 

 
Die Ausgrabung im Gravettien des "Hohle Fels=





João / d9Errico, Francesco (Eds.), The Chronology of the Au

3



 

 

Approche méthodologique de l9étude des instruments sonores en os de la préhistoire: aspects 

L9Indu
du colloque 1.6, XIVe congres de l9UISSP, Liége, 200, Bulletin du Cercle archéologique Hesbaye



Method or methodology, what9s the difference? Community research.

d9Errico, Francesco / Doyon, Luc / Colagé, Ivan / Queffelec, Alain / Le Vraux, Emma / Giacobini, 

d9Errico, Francesco / Henshilwood, Christopher / Lawson, Graeme / Vanhaeren, Marian / Tillier, Anne

3

d9Errico, Francesco / Lawson, Graeme, 2006.

Descartes9 Error: Emotion, Reason and the Human Brain. Avon Books, New York.





Pleterski, Andrej / Velušček, Anton, (Eds.), Divje babe I. Upper Pleistocene Palaeolithic site in Slovenia 



 

<über drei Gekerbte Schulterblätter im archäologischen Fundgut Archäologie und Naturwissenschaften 
untepe/ Ostanatolien,= 2, Mainz, pp. 72  

 

Peirce9s Notion of Interpretant. MLN 91 (6), 1457

<Babbling= and social context in infant monkeys: parallels to human infants. Trends Cogn. Sci., 2, 31



La flûte en os d9oiseau de la grotte sépulcrale de Veyreau (Aveyron) et inventaire des flûtes préhistoriques 
d8Europé. In: Poplin, F. (Ed.), La faune et l'homme préhistorique, dix études en hommage 

Meaningful melodies in mothers9 speech to infants. In: Papoušek, Hanuš / Jürgens, Uwe / Papoušek, 

3



In: Floss, Harald / Rouquerol, N. (Eds), Les Chemins de l9Art aurignacienen Europé 3

3
3

3

<Space, Knowledge and Power= an interview with Michel Foucault. In: Rainbow, Paul (Ed.), The Foucault 



3



3 3
3

Ears to the Ground: On Cajsa Lund9s Legacy and Moving Movements. In: Kolltveit, Gjermund

3



. 

 

Die altsteinzeitliche Schichtenfolge des <Geissenklösterle= bei Blaubeuren nach der Grabung 1977. Arch. 



ʼ

Mathis / Provenzano (Eds.), Préhistorie d9os. De l9Université de Provence, 

ʼ
ʼ



Τesting models for the beginnings of the Aurignacian and the advent of figurative art and music: The 

3



88Flûte99 et pointes de la Grosse Badlhöhle, Autriche / 88Flute99 and points from Grosse Badlhöhle, Austria. 
L9Anthropologie 110, 318

 Horvat, Jana / Pleterski, Andrej / Velušček, Anton, (Eds.), 2014.



Shanidar et ses fleurs? Reflections on the palynology of the Neanderthal 8Flower Burial9 hypothesis. Journal 

Regional ontologies in the Early Upper Palaeolithic: the place of mammoth and cave lion in the 8belief 
world9 (Glaubenswelt) of the Swabian Aurignacian. In: Bueno

Playing with Flint: Tracing a Child9s Imitation of Adult Work in a Lithic Assemblage. J
3

chronologies for the Howieson9s Poort and Still Bay industries in environmental 

Janáček, Leoš, 1989. 
Janáček9s uncollected essays on music. Selected, translated, and edited by Mirka Zemanová, Marion Boyars, 



ʼ
ʼ

On the neurobiology of vocal communication. In: Papoušek, Hanuš / Jürgens, Uwe / Papoušek, Mechthild 



d9une modalité d9exploitation en apparence simple et pourtant mal connue. Société pré



3

3
3

3

he Levantine initial Upper Paleolithic a <transitional= industry? In: Zilhão, João / d9Errico, 



Ayşen / Goldberg, Paul / Molina, Kenneth Martínez / Ünay, Engin / Suata
The early Upper Paleolithic occupations at Üçağizli Cave (Hatay, Turkey). Journal of Human Evolution 56, 

3



Lawson, Graeme / d9Errico, Francesco, 2002.

gatherer children9s object play and tool use: An ethnohistorical analysis. Frontiers in Psychology, 13: 

 

3



introduction to the music of the world9s people (3rd Edition). Schirmer, New York, pp. 83



3



Sound Tool or a Fisherman9s Tool? An Experimental Approach to the Mesolithic Bird Bone Artefact from 
the <Antrea Net Find=. Finskt Museum, Vol. 20133

Majkić, Anna / Evans, Sarah / Vadim, Stepanchuk / Tsvelykh, Alexander / d9Errico, Francesco, 2017.

itage: 'This must be the place9. In: Maloney, Liam / Schofield, John 



of the world9s people (3rd Edition). Schirmer, New York, pp. 33

ʼ





It9s time to look at Hornbostel and Sachs again. Muzka 1 7



3

3 3 3



4

The Upper Paleolithic Finds from the Mladeč Cave. In: Teschler

Papoušek, Harmš, 1996.



Orofacial somatomotor responses in the macaque monkey homologue of Broca9s area. Nature 435, 1235

. 
. 

The Berelekh Mammoth <Graveyard=: New Chronological and Stratigraphical Data from the 2009 Field 



Die musikalische "Vermessung< paläolithischer Blasinstrumente der Schwäbischen Alb anhand von 

 
<Beauty magic=: deceptive sexual signaling and the evolution of ritual. PhD thesis, University of London, 

3

3



Marco / Ribechini, Erika / Higham, Thomas / Velemínský, Petr /  Jaroslav Brůžek / Krause, Johannes, 2021
A genome sequence from a modern human skull over 45,000 years old from Zlatý kůň in 

3 3 3

 
Look who9s talking: speech style and social con



Māori bird lore: an introduction. Viking Sevenseas NZ Ltd., Paraparaumu.

3



Peştera cu Oase 2 and the cranial morphology of early modern Europeans. Proc. Natl. Acad. Sci. 104 (4), 

 

Das Material der <Altgrabungen= vom Hohlen Felsen, Gemeinde Schelklingen, Alb

 
 

 

 

Children9s discrimination of melodic intervals. Dev. Psychol. 32 (6), 1039



 

<Letters on the Aesthetic 
Education of Man= 

 



3

The Mescalero Apache girls9 puberty ceremony: The role of music in structuri

<Fire at will=: the emergence of habitual fire use 350,000 years ago. Journal of Human Evolution 77, 196
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ůžek, Jaroslav / Peter, Benjamin M. / Meyer, 



The Rommelpot of the Netherlands as a Case Study in Cajsa Lund9s Probability Groups. In: Kolltveit, 

cueilleurs. Éditions de l9École 

 



 

Infants9 and adults9 perception of scale structure. J. Exp. Psychol. Hum. Perc

Early modern human cranial remains from the Peştera cu Oase, Romania. Journal of Human Evolution 45, 

 

 

Mousterian 88bone flute99 and Other Finds from Divje babe I Cave Site, Slovenia. Opera Instituti 

našli najstarejšo glasbilo v Evropi? (The oldest musical instrument in Europé discovered in 



Jana / Pleterski, Andrej / Velušček, Anton, (Eds.), Divje babe I. Upper Pleistocene Palaeolithic site in 

Evidence for Neanderthal Musical Behaviour. L9anthropologie (2018).

 

 

 

 

 



 

 
as Playful Artists: Integrating Developmental Psychology to Identify Children9s Art in the Upper 
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3

Direct dating of Early Upper Palaeolithic human remains from Mladecˇ. Nature, Letters, 435, 332
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The handicap principle: a missing piece in Darwin9s puzzle. Oxford University Press, Oxford.

 

 

 

 


