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ABSTRACT: 
 
The#artist#Elizabeth#McTernan#and#the#mathematician#Luke#Wolcott#collaborated#on#A"Tree"
Calls,#in#which#Wolcott#chopped#down#a#tree#in#the#US#and#McTernan#simultaneously#led#a#
group#in#Copenhagen#to#walk#towards#the#arrival#of#the#sound#of#the#tree#falling.##How#does#the#
sound#of#this#tree#falling,#and#the#story#of#its#journey#and#reception,#help#us#walk#into#a#framed#
void,#alone#together?##In#its#faint#vibration,#how#can#we#hear#both#the#idea’s#persistent#unity#and#
the#silent#physical#arrival#of#absence? 
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Introduction 

#
Figure#1 

#
Serving#as#a#starting#point#for#this#project#(Fig.#1)#is#the#proverbial#question,#“If#a#tree#falls#in#a#
forest#and#no#one#is#around#to#hear#it,#does#it#make#a#sound?”#It#is#such#a#cliché#that#it#is#easy#to#
overlook#as#a#worn#out,#uninteresting#turn#of#phrase#]]]#barely#a#question#any#more,#more#like#a#
Cockney#rhyme#that#needs#not#be#sounded#out#to#completion.#But#even#its#category#of#cliché#
serves#as#a#foundation#for#creating#a#structure#enmeshed#in#the#dichotomy#of#the#universal#and#
the#specific.#After#all,#what#is#a#cliché#but#an#expression#or#motif#so#overused#as#to#become#
universally#familiar,#across#languages#and#cultures#even?#And#what#is#walking#but#an#action#of#
such#commonality#as#to#connect#us#to#every#person#who#ever#came#before#us#in#history#]]]#
continuity#of#motion#and#human#history#embodied#in#a#simple,#rhythmic,#repeated#motion.#And#
yet,#a#walk#is#an#action#experienced#at#a#specific#time#and#space#in#the#history#of#the#universe#
that#cannot#be#repeated. 
 



McTernan#is#an#internationally#exhibiting#artist,#based#in#Berlin.#Her#projects#generally#start#with#
a#structure#built#with#universal#tools#]]]#seemingly#obvious#questions,#math,#the#act#of#walking,#
etc.#]]]#that#enables#an#utterly#specific#experience.#A"Tree"Calls#is#a#gesture#meant#to#redefine,#
or#at#least#stretch,#the#notion#of#“being#there”#with#these#tools.#We#start#with#this#cliché#as#some#
kind#of#universal#]]]#in#the#sense#of#singularity,#purity,#non]specificity.#To#use#a#“universal”#as#a#
starting#point#for#this#work#is#also#to#frame#that#universal’s#ultimate#demise,#the#impossibility#of#
its#purity,#while#still#taking#the#original#question#to#a#logical#end.#Sound#defies#preservation:#its#
dissipation#is#inherent#to#its#existence,#its#purity#is#myth,#but#its#physicality#is#absolute. 
 
A#sound#is#not#a#discrete#phenomenon:#it#is#the#unique,#unreproducible#acoustic#signature#of#a#
space.#Take,#for#instance,#rolling#thunder:#the#smaller#wavelengths#(higher#pitches)#travel#in#
more#direct#lines#and#reach#the#listener#first,#but#longer#wavelengths#bend#more#easily#and#so#
get#warped#in#air#and#around#trees#and#buildings,#and#reach#the#ear#after#a#meandering,#bumpy,#
distorting#route.#In#one#sense#the#wavelengths#are#distorted,#but#in#another#sense#they#are#
carrying#the#information#of#the#geography#between#the#two#locations.#For#what#resolution#the#
sound#loses,#it#gains#the#story#of#the#space#it#crosses,#carrying#that#story#to#the#listener.#It#is#a#
situated#history. 
 
And#so,#leaving#Earth#means#leaving#situated#history,#a#story#contingent#on#space#and#
time.##Leaving#Earth#means#leaving#the#space#of#dissipation,#and#the#flip#side#of#dissipation#is#
the#story#]]]#story#is#the#survivor#of#space#and#time.#In#the#same#vein#of#the#impossibility#of#
purity,#sound#is#couched#in#acoustic#experience.#Sound#is#“touch#at#a#distance”#[1].#It#is#in#and#of#
the#body. 
 
Sound#is#the#agitation#of#molecules,#a#specific#crack#or#thud#that#sends#out#pulsed#shock#waves#
through#the#air#and#ground.##Specificity,#in#the#form#of#that#created#sound,#is#agitation#followed#
by#dissipation.##Likewise#to#be#quantifiable#]]]#to#be#observable#]]]#is#to#be#specific,#to#hold#onto#
existence#long#enough#to#be#measured.#But#measurements#are#just#snapshots#in#a#never]
ending#dissipation.#All#those#specific#quantifiables#add#up#to#the#proposed#universal#in#a#self]
erasure.#The#universal#and#the#specific#are#mutually#illuminating#and#eliminating.#The#turning#
Earth,#as#the#medium#of#dissipation,#naturally#fights#against#the#tyranny#of#the#quantifiable,#
swallowing#everything#up.##Meanwhile,#in#A"Tree"Calls,#the#sound#]]]#physically#whittled#away#by#
time#and#space#]]]#is#kept#intact#via#the#story#and#escapes#the#long#forest#night.#The#idea#of#the#
sound#precociously#charges#ahead#towards#the#light#of#Danish#morning,#breaking#the#rule#of#
time,#splintering#barriers#of#sound#and#sight. 
 
How#does#the#sound#of#this#tree#falling,#and#the#story#of#its#journey#and#reception,#help#us#walk#
into#a#framed#void,#alone#together?##In#its#faint#vibration,#how#can#we#hear#both#the#idea’s#
persistent#unity#and#the#silent#physical#arrival#of#absence? 
 
Calculating(the(time,(dictating(the(time 
 
The#themes#and#questions#explored#in#A"Tree"Calls#are,#by#design,#entwined#with#and#informed#
by#dimensions#of#the#mathematical#experience.##This#is#in#addition#to#the#literal#and#prescriptive#
role#that#mathematics#played#in#calculating#the#time#and#direction#of#the#sound’s#arrival#in#
Copenhagen,#which#we#will#now#describe#in#more#detail.# 
 
Many#atmospheric#factors#affect#the#speed#of#sound#through#air#at#a#particular#location#at#a#
particular#time,#but#to#different#extents.##Sound#travels#more#easily#through#warmer#air,#and#
cooler#air#resists#the#molecular#agitation.##Humid#air#acts#like#watery#air#and#speeds#up#the#



propagation#of#sound,#but#the#effect#is#second]order#and#small#]]]#sound#is#roughly#0.1]0.6%#
faster#in#humid#air#than#dry#air.##As#air#density#increases#so#does#speed,#but#as#air#pressure#
increases#the#speed#will#decrease.##Miraculously,#in#the#purest#example,#an#“ideal#gas,”#the#
atmospheric#mathematics#of#density#and#pressure#perfectly#cancel#out#and#thus#have#no#effect#
on#sound#speed.##Temperature#remains#as#the#dominant#parameter,#and#the#standard#formula#
relating#speed#of#sound#(v)#in#meters#per#second#through#dry#air,#with#temperature#(T)#in#
degrees#Celsius,#is#the#following. 
 

! = 331.3 &×& 1 +& )
273.15 

 
This#tells#us#that#on#a#hot#30]degree#day,#the#thunder#from#a#lightning#strike#from#two#kilometers#
away#will#take#5.73#seconds#to#reach#your#ears.##If#the#same#lightning#were#to#strike#on#a#zero]
degree#winter#afternoon,#you#wouldn’t#know#for#6.04#seconds. 
 
We#decided#to#take#the#effect#of#temperature#into#consideration#in#the#calculation#of#the#time#of#
travel#of#the#tree’s#falling#sound.##We#first#mapped#the#segment#of#the#great#circle#]]]#as#straight#
a#line#as#can#be#made#while#keeping#to#the#surface#of#the#Earth#[2]#]]]#from#the#start#point#in#the#
Mount#Baker#National#Forest#of#Washington#State,#USA,#to#Copenhagen,#Denmark.##The#
distance#was#7686.35km,#and#this#was#divided#into#20#equal#lengths#of#384.3km,#some#of#which#
were#subdivided#further#(see#Fig.#2).##Extensive#meteorological#research#was#conducted#to#
estimate#the#predicted#average#air#temperature#of#each#interval#on#the#upcoming#day#of#April#15,#
at#the#anticipated#time#of#day#when#the#sound#would#be#traversing#that#region.##Each#local#
temperature#gave#an#anticipated#local#speed#of#sound,#and#thus#a#time#of#travel#over#that#
interval. 
 
Wind#affects#the#transportation#of#sound,#but#is#notoriously#unpredictable#and#thus#necessarily#
neglected.##The#small#effect#of#humidity#was#expected#to#be#negligible,#as#the#sound#traveled#
first#through#the#cold,#dry#spring#air#of#northern#Canada#and#Greenland,#then#a#relatively#short#
section#of#cold#early#morning#north#Atlantic#Ocean#air.##Finally,#a#simple#vector#calculus#
calculation#[3]#was#used#to#determine#the#direction#the#sound#would#arrive#from,#and#after#
adjusting#for#magnetic#deviation#this#gave#a#compass#bearing#for#the#Copenhagen#party#to#
navigate#by. 



 
Figure#2 

 
Without#the#segmented#great#circle,#mapped#along#with#various#Arctic#weather#station#locations#
and#their#data,#the#project#would#collapse#into#two#points#of#doubt:#a#cold#hiker,#alone#in#the#
middle#of#the#night,#chopping#down#a#tree,#and#a#small#group#walking#to#hear#a#sound#they#knew#
they#wouldn’t,#as#somewhere#on#the#7686.35km#journey#the#neglected#sound#dissipated.#But#
with#the#careful#calculation,#and#the#map#to#give#form,#doubt#was#held#in#check,#and#sound#and#
listeners#were#all#joined#in#one#long,#spread]out#act.#Subject#and#object#collapsed#into#felt,#
enacted#co]vibration.## 
 
The#mathematical#great#circle#provides#a#framework#within#which#to#hang#ideas#of#faith,#
incredulity,#the#absolute#versus#the#real,#precision#and#truth,#and#absurdity.#Mathematics#serves#
not#just#a#prescriptive#role,#but#as#a#structure#to#sustain#and#contain#the#space#]]]#physical,#
conceptual,#emotional#]]]#of#the#piece.#When#sound#dissipates#and#is#absorbed#by#the#
landscape,#it#is#the#idea#of#the#sound#that#remains,#cutting#through#all#the#variables,#all#the#
quantifiables. 
 
(Im)mediacy 
 
Having#introduced#the#physical#phenomenon#of#the#sound#and#its#paradoxical#journey,#the#state#
of#the#listener#as#receiver#also#begs#consideration.#This#work#attempts#to#cross#the#muddy#field#
of#witness,#both#physically#and#discursively:#First#of#all,#what#does#it#mean#to#observe?#Must#
observation#be#limited#by#the#external#sensual#input#of#perception?#And#what#is#it#to#be#“around#
to#hear”#anyway?#This#is#a#question#of#the#extent#of#immediacy,#of#direct#experience.#The#word#
“immediate”#today#is#so#tied#up#in#the#instantaneity#provided#by#our#devices,#especially#since#
they#function#more#prosthetically#now#than#ever.#But#if#we#dismantle#the#word#a#bit,#reexamining#
the"im3mediate#and#its#inherent#negation#of#mediacy,#we#can#quickly#see#the#contradiction#]]]#
that#the#immediate#is#that#which#is#direct,#undistorted,#without#mediation.#Our#devices#provide#us#



with#a#sense#of#immediacy,#but#only#via#their#mediacy.#Likewise#with#any#representation.#
Devices,#images,#recordings,#transmissions#]]]#these#are#all#translations,#mediations#of#the#real#
via#information#about#the#real,#and#are#in#that#sense#explicitly#not#immediate#in#space#and#time.#
They#are#explicitly#“one]way,”#as#Guy#Debord#put#it,#insofar#as#they#are#more#received#than#co]
enacted#[4].#Of#course#one#has#to#acknowledge#that#there#is#no#true#end#to#mediacy,#that#our#
bodies#also#mediate#information#received#]]]#that#mediacy#is#all#we#really#have,#whether#via#
technology#or#our#own#sensory#channels,#and#the#purity#of#immediacy#is#itself#an#illusion.#These#
are#ideas#that#have#already#been#highly#developed#by#brilliant#thinkers#like#Marshall#McLuhan#in#
The"Medium"Is"the"Massage#and#Jean#Baudrillard#in#Simulacra"and"Simulation.#Gilles#Deleuze#
also#took#this#collapse#further#with#his#idea#of#the#“plane#of#immanence,”#which#eliminates#the#
discreteness#of#illusion#and#the#real,#but#for#our#purposes,#we#won’t#open#that#can#of#worms. 
 
We#would#like#to#make#a#boundary#between#body#and#technology#here,#because#this#work#is#so#
much#about#embodied#knowledge#and#experience#over#the#taking]in#of#out]of]body#
representation.#It#is#about#“being”#rather#than#“having”#[5].#We#want#to#reconsider#the#possibility#
of#bodily#immediacy#over#a#long#distance,#the#body#completing#conception#and#reception#as#the#
“I,”#by#being#and#becoming"[6].#For#this#project,#our#interest#lies#in#the#paradox#of#perception#]]]#
that#representations#mediated#by#screens#and#speakers#are#oftimes#considered#to#render#an#
action#more#“real”#than#only#believing#something#is#happening#without#immediate#evidence.#
Must#verification#of#an#artistic#action#rely#on#external#representational#input,#or#could#it#be#
enough#for#an#observer#to#decide#he#or#she#believes#the#action#is#happening,#internally?#Belief#
may#very#well#be#one#of#the#most#internal#reaches#of#the#mind.#Through#this#belief#in#the#story,#
can#we#newly#internalize#the#spectacle#when#the#spectacle#has#been#argued#to#be#already#
inherently#internalized#and#inescapable#as#a#societal#device#of#unfreedom?#Instead#of#resigning#
to#the#spectacle’s#spectre,#can#the#body#be#a#way#out#of#the#spectacle#by#finding#it#anew,#on#the#
body’s#terms?#Or#are#we#doomed#to#be,#as#Debord#put#it,#“the#lonely#crowd”#[7]? 
 
McTernan#reached#out#to#Wolcott#for#help#in#exploring#these#questions,#because#she#knew#that#
in#order#to#help#people#in#the#first#place#“decide#to#believe,”#she#would#need#to#tap#into#
authoritative#tools#of#abstraction.#A"Tree"Calls#was#meant#to#create#a#long]distance#structure#for#
the#internalization#and#reclamation#of#the#spectacle#(see#Fig.#3).#In#order#to#approach#this,#we#
had#to#create#a#space#for#the#“knowing”#that#was#to#supplant#the#information#]]>#representation#
convention#so#commonly#constructed#with#art’s#usual#(media)#suspects#(e.g.#live#audio/video#
feed).#With#the#speed]of]sound#calculations,#Wolcott#would#sculpt#a#space#for#the#participants,#
so#they#could#be#sure#of#their#orientation#in#the#space#through#which#they#would#be#moving#
during#the#walk#to#meet#the#sound.#While#we#happily#exploited#Skype,#Google#Earth,#Google#
Maps,#email,#mobile#phones,#and#GPS#in#order#to#construct#a#structurally#sound#“architecture#of#
our#intimacies”#[8],#all#communication#was#strictly#cut#for#the#entire#duration#of#the#sound’s#
journey.#McTernan#checked#in#with#Wolcott#to#confirm#before#he#took#to#the#mountains,#and#then#
he#checked#in#afterwards#to#declare#the#mission#complete.#And#so,#all#the#maps#and#coordinates#
were#a#scaffolding#built#around#a#telecommunication#void#to#be#stepped#into#by#the#listeners,#to#
be#called#into#by#the#sound.#The#impulse#to#seek#and#rely#on#“proof”#of#experience#was#also#
restrained#in#the#decision#to#bar#any#documentation#of#the#event#on#Luke’s#side#(besides#the#
anecdotes#and#a#handful#of#wood#chips#that#were#delivered#from#the#site#later).#The#square#
horizons#of#screens#and#speakers#would#have#all#too#easily#flattened#and#denied#the#depth#of#
space#between#the#tree#and#the#listeners.#We#provided#nothing#much#to#“have”:#only#enough#to#
“be”#and#to#re]engage#with#the#elusive,#curved#horizon#in#the#distance. 
 



 
Figure 3 

 
Pointing(at(absence 
 
In#many#ways,#sound#has#been#“domesticated”#by#Pythagorean#mathematics#[9],#ordered#and#
abstracted#beyond#the#embodiment#of#the#listener#for#the#sake#of#comprehension.#In#that#sense,#
the#body’s#specific#sonic#experience#is#circumvented#by#a#universal#abstraction.#Similarly#here,#
the#abstraction#of#the#sound#of#the#tree#falling#via#both#the#math#and#the#narrative#became#a#
stand]in#for#the#sound#waves#that#would#never#physically#arrive#in#Copenhagen.#The#abstraction#
also#served#as#a#form#to#hold#onto#while#its#physicality#was#rendered#unavailable#by#distance.#
However,#the#linearity#of#the#great#circle,#rather#than#serving#as#bondage#of#the#sound#and#
denial#of#the#body,#catapulted#the#sound#further#than#it#would#ever#have#been#able#to#travel#as#
dissipative#waves#in#space.#So,#this#abstraction,#on#the#contrary#of#disengaging#the#body#from#
the#sound,#made#accessible#the#viscerality#of#the#event#to#the#bodied#listener.#The#math#
structure#enabled#a#kind#of#gestalt#closure#of#perception#in#the#mind#that#bridged#the#distance#
between#the#tree#striking#the#ground#and#the#imagined#beating#of#the#eardrum.#Just#as#we#are#
able#to#perceive#an#image#as#whole#when#it#is#actually#incomplete,#by#filling#in#the#visual#gap,#
our#minds#completed#the#perception#and#readied#the#body#to#be#present#in#the#absence#of#the#
physical#event,#just#as#the#ax#was#readied#for#the#sound’s#initiation. 
 
Thus,#this#walk#accomplished#what,#ironically,#the#precise#connectivity#of#GPS#and#internet#
never#could:#connectedness,#reengagement#with#the#curved#and#lumpy#Earth,#reification#even.#
Given#this#mathematical#and#narrative#architecture#of#intimacy,#the#man#in#the#forest#and#the#
participants#in#Copenhagen#were#all#“released#from#the#big#invisible#hand#of#GPS,”#and#both#the#
sound#and#the#listeners#were,#at#least#temporarily,#granted#a#space#of#Earthly#agency#
independent#of#the#“signal]laden#ether”#[10]. 
 
A"Tree"Calls#is#not#about#creating#a#precise#model#to#simulate#a#speculative#reality#(and#by#
extension#artificially#replace#the#event).#It#is#about#establishing#some#basic#conditions#so#the#
idea#of#the#tree#falling#and#the#resultant#sound#travelling#across#the#globe#could#be#tethered#to#
human#experience#of#real#space#via#the#mind.#Wolcott#crunched#all#the#data#in#order#to#arrive#at#
a#final#form,#a#line.#The#predicted#moment#of#reception#of#the#sound#(at#15:31:47#Central#
European#Summer#Time)#]]]#that#is,#the#version#of#“reality”#offered#by#data#processing#]]]#fell#
away#and#was#overtaken#by#the#absolute,#specific#reality#of#the#listeners#opening#up#their#minds#



to#the#possibility#of#reception:#the#embodiment#of#listening#without#the#prosthetics#of#a#mobile#
phone,#internet,#or#a#transmission#device,#without#the#amplifiers#of#experience#that#are#live#or#
delayed#documentation#or#real]time#maps.#All#we,#the#so]called#“lonely#crowd,”#had#on#the#
Copenhagen#side#was#a#paper#map#of#the#greater#Copenhagen#area#(see#Fig.#4),#a#compass,#
and#a#clock.#In#this#situation,#our#pointing#so#very#precisely#to#this#specifically#shaped#absence#
made#it#all#the#more#real.#The#information#brought#about#the#active#formation#of#the#happening,#
via#the#transformation#of#thought#into#lived#experience.#This#calls#to#mind#Bruno#Latour’s#
contemplation#of#a#scene#of#soil#scientists#hunched#over#a#map#on#a#table,#the#botanist#in#the#
group#pointing#at#the#landscape#where#they#intended#to#go#the#next#morning,#“pointing#at#
absence”: 
 

“Although#the#reality#of#the#place#she#wants#to#reach#is#absent,#she#points#at#‘it’#firmly#as#
if#she#wanted#to#refer#to#the#table#on#which#the#documents#are#spread.#‘Here#it#is,’#she#
says,#and#her#colleagues#nod#approvingly:#‘I#see.’”#[11] 

 

#
Figure#4 

 
Likewise,#this#image#evokes#the#research#mathematician’s#process,#probing#the#dark#gaps#of#
understanding,#and#bringing#along#colleagues#and#symbols#and#information#to#point#
together.##The#pointing#transforms#into#a#creation#and#discovery#of#experienced#truth.##As#the#
mathematicians#gather#around#the#chalkboard#and#reach#out#to#touch#their#written#symbols,#
each#attends#to#an#internal#void,#intermittently#populated#with#ideas#and#relationships#between#
ideas.##Ideas#that#are#simultaneously#specific#and#universal#in#their#abstraction.##Ideas#that#exist#
because#the#community#believes#it#so.##The#ideas#are#accompanied#by#mental#imagery,#body]
based#conceptual#metaphors,#felt#sensations#of#familiarity#or#discomfort,#all#locked#away#in#



subjectivity#and#transience.##Each#member#of#this#lonely#crowd#is#forced#to#use#personal#tools#to#
visualize#the#unvisualizable#and#weave#intuition#into#the#unrelatable.## 
 
If#the#map#or#chalkboard#gives#us#a#sense#of#being#outside,#if#only#to#help#us#imagine#ourselves#
inside,#what#happens#when#we#zoom#so#far#out#of#that#square#that#we#leave#the#Earth#
altogether?#What#happens#when#we#ourselves#are#absent? 
 
The(view(from(above(and(the(view(from(below:(A(great(circle(and(a(horizon(line 
 
The#disappearance#of#horizons:#first#the#imperial#fulfillment#of#Manifest#Destiny#eradicated#terra"
incognita,#and#then#the#Space#Race#shifted#horizons#upwards#to#the#heavens,#redefining#the#
spatial#frontier#and#granting#us#a#view#that#literally#disappeared#the#horizon#line#and#replaced#it#
with#the#circle#of#the#whole#Earth#(see#Fig.#5).#What#happens#to#our#perception#of#our#own#
selves#in#relation#to#the#Earth#when#there#are#no#longer#horizons? 
 
One#answer#comes#from#a#response#to#those#iconic#first#photographic#images#of#Earth#from#
space.#As#Anselm#Franke#wrote,#in#an#essay#on#the#planetary#paradigm#shift#that#has#come#with#
our#(relatively)#recent#ability#to#view#of#the#whole#Earth#from#outer#space,#"The#picture#of#the#
Blue#Planet#established#the#largest#possible#frame#and#claims#universal#validity.#At#an#abstract,#
formalistic#level,#it#is#the#circle#of#the#whole#Earth#that#displaces#the#line#of#the#horizon”#[12]. 
 

#
Figure#5 



 
Another#comes#from#the#mathematical#mythology#of#the#circle,#and#its#place#as#one#of#the#first#
and#most#fundamental#abstract#objects#of#mathematics.##At#the#dawn#of#axiomatic#mathematics,#
Euclid#defined#the#circle#to#be#“a#plane#figure#bounded#by#one#line,#and#such#that#all#right#lines#
drawn#from#a#certain#point#within#it#to#the#bounding#line,#are#equal.##The#bounding#line#is#called#
its#circumference#and#the#point,#its#center”#[13].##In#other#words,#a#circle#is#the#set#of#all#points#in#
the#plane#that#are#a#fixed#distance#from#a#given#center#point.##Gone#is#the#graceful#gesture#of#the#
continuous#curving#arc,#the#intuitive#understanding#of#circles#that#we#learn#by#hand#as#
children.##Instead#we#have#abstraction,#purity,#a#transcendent#set#of#points#in#relation#to#each#
other#but#not#to#humanity. 
 
On#the#ground,#mathematics#is#a#lived#phenomenon#of#inquiry,#creation,#and#discovery#]]]##just#
one#more#aspect#of#human#culture.##The#only#parts#of#this#that#survive#as#we#zoom#out#into#
space#are#the#ideas#and#their#abstraction. 
 
As#soon#as#we#think#of#A"Tree"Calls,#we#see#three#images:#the#scene#on#the#ground#in#
Washington,#the#scene#on#the#ground#in#Denmark,#and#the#cosmic#view#of#the#globe#with#the#
line#of#sound#traveling.#There#is#a#strong#symmetry#between#the#two#local#views,#and#then#there#
is#the#“timeless”#global#image#brought#to#us#by#Google#Earth,#on#which#the#Sun#never#sets.#How#
acoustic#the#two#local#settings#are,#and#how#utterly#silent#the#view#from#space#is,#in#our#heads.#
The#view#from#above#provides#access#to#otherwise#anonymous#lands#that#would#have#little#
chance#of#being#scanned#by#a#wandering#human#eye:#it#allows#for#the#imagining#of#localized,#
acoustic#spaces,#paradoxically#made#more#real#by#the#silent#global#map.# 
 
Over#the#course#of#weeks,#in#front#of#our#respective#computer#screens#on#opposite#sides#of#the#
globe,#we#both#would#survey#the#great#circle#line#we#had#drawn#between#Mount#Baker#National#
Forest#and#Copenhagen.#When#scanning#boundless#satellite#images,#the#line#reduces#the#eye’s#
path#to#a#fixed#trajectory#centering#otherwise#invisible#margins#of#a#territory#(or#rather,#areas#
irrelevant#to#the#usual#reasons#why#people#look#at#maps,#like#to#get#from#A#to#B,#to#navigate#
populated#areas,#to#provide#context#for#travel).#The#route#leaves#the#alpine#forest#to#cross#out]of]
the]way#tar#sands,#long#lonesome#roads#that#disappear#into#dark#swatches#of#vague#lumpy#
greens,#deforested#patches#of#earth,#a#cybernetic]blue#ocean#stand]in,#the#dynamic#coastline#
and#white#tabula"rasa#steppe#of#Greenland’s#ice#sheet#(frozen#as#a#map#image#even#if#melting#in#
real#time),#non]descript#northern#European#suburbs,#and#arrive#in#the#tiny#little#ears#]]]#
inscrutable#from#outer#space#]]]#of#the#listeners.#When#we#were#coming#to#understand#this#space#
via#Google#Earth,#the#listeners#were#still#scattered#all#over#the#map#and#had#not#yet#fallen#in#line#
to#start#their#walk#to#meet#the#sound. 
 
The#participants#in#Copenhagen#were#also#told#about#the#line#so#they#could#better#imagine#their#
path#as#they#traced#it#with#their#feet.#The#abstract#line#of#the#great#circle#crossing#the#map#made#
possible#a#reified#sound.##At#each#interval#of#that#circle,#the#sound#was#met#with#intention:#Dear#
sound,#we#predicted#you#would#get#here#at#this#time#today,#and#we#did#our#best#to#anticipate#the#
temperature#for#this#portion#of#your#journey.##Please#carry#on,#we’re#waiting#for#you#and#haven’t#
forgotten#you. 
 
Temperature#is#not#only#the#dominant#variable#in#the#speed#of#the#sound’s#travel,#but#also#one#
that#the#body]memory#can#easily#relate#to:#it#is#another#means#of#making#the#remote#space#of#
the#sound’s#crossing#“feel”#real#despite#its#inaccessibility,#another#way#to#project#the#body#into#
the#space.#Temperature#brought#participants#closer#to#the#lone#hiker#in#the#cold#as#well#]]]#
starting#off#in#the#light#of#day#in#Copenhagen,#even#though#they#had#never#met#or#seen#him,#the#



group#felt#for#him,#wondered#if#he#was#okay#out#there#all#alone#in#the#dark,#if#he#was#warm#
enough#or#would#be#able#to#sleep. 
 
Meanwhile,#the#spaces#occupied#by#the#lone#hiker#and#the#walking#group,#holding#the#ends#of#
this#invisible#rope#below,#are#incredibly#acoustic.#For#the#mathematician#entrusted#with#the#tree#
felling,#a#noisy#few#days#of#travel#]]]#15#miles#of#rolling#and#popping#along#a#mountain#bike#trail,#
10#miles#of#grinding#and#squishing#along#a#footpath,#fording#a#river#near#the#snowline,#then#
sustained#shallow#and#deep#crunching#through#snow#to#a#campsite#near#the#tree#]]]#prefaced#a#
peaceful,#muffled#quiet#(see#Fig.#6#for#an#aerial#image).##Later,#this#stillness#and#the#cold#night#
air#acted#as#vessel#and#witness#to#the#sound#of#repetitive#chopping#and#breathing,#then#falling#
and#landing.##At#the#other#end,#the#Copenhagen#group#moved#through#the#sounds#of#a#city#(see#
Fig.#7). 
 

 
Figure#6#
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Figure#7 

 
Finding(and(putting:(The(evolution(from(sound(to(idea 
 
When#the#sound#begins#its#journey#in#Washington,#it#is#a#very#specific#sound,#emerging#from#the#
impact#of#a#short#spruce#tree#against#deep#snow#near#the#edge#of#a#steep#dark#cliff#above#a#river#
valley.##It#is#also#an#idea.##As#it#travels,#the#sound#physically#dissipates#and#becomes#quieter,#but#
the#idea#maintains#its#integrity.##When#it#arrives#in#Copenhagen#at#the#anticipated#moment,#the#
idea#of#the#sound#is#no#less#strong,#and#perhaps#even#stronger,#than#when#it#left.## 
 
This#evolution,#from#physical#to#conceptual,#thing#to#idea,#models#the#coming]into]being#of#
mathematical#ideas.##The#objects#of#mathematics#are#ideas.##Many#of#these#ideas#are#formed,#
by#minds#that#yearn#for#simplicity#and#certainty,#as#purified,#idealized#versions#of#more#tangible#
objects.##But#other#mathematical#ideas#are#merely#received.##As#we#rest#in#the#world#with#
passivity#and#some#weariness,#they#arrive#as#the#only#thing#that#could#make#it#through#the#long#
journey,#through#all#the#dissipation#and#erosion#and#specificity.## 
 
A#famous#essay#by#Eugene#Wigner,#“The#Unreasonable#Effectiveness#of#Mathematics#in#
Natural#Sciences,”#ponders#how#the#pure#abstractions#of#mathematics#continually#find#
applications#in#the#manifest#world#[14].##Driven#by#the#pure#beauty#of#reason#and#restrained#only#
by#rigor,#mathematicians#invent,#say,#cohomology.##Eighty#years#after#its#inception,#cohomology#
is#now#applied#to#data#analysis.##When#first#developed#in#the#1920s,#algorithmic#number#theory#
was#heralded#as#the#purest#of#the#pure#branches#of#mathematics,#but#within#two#decades#it#had#
birthed#one#of#the#most#applied#branches,#in#the#form#of#cryptography.##Seemingly#inevitably,#
and#as#if#to#spite#the#dreams#of#the#pure#mathematicians,#mathematical#ideas#find#a#use,#find#a#
place#in#the#real,#muddy,#impure#world. 
 



Wigner#wrote,#“It#is#difficult#to#avoid#the#impression#that#a#miracle#confronts#us#here,#quite#
comparable#in#its#striking#nature#to#the#miracle#that#the#human#mind#can#string#a#thousand#
arguments#together#without#getting#itself#into#contradictions,#or#to#the#two#miracles#of#the#
existence#of#laws#of#nature#and#of#the#human#mind’s#capacity#to#divine#them.”##In#A"Tree"Calls,#
we#see#a#recontextualization#of#this#perennial#question:#why#is#mathematics#so#effective#in#the#
real#world?##As#the#physical#sound#is#swallowed#by#the#eight#feet#of#snow#carpeting#the#land,#
and#the#ceaseless#churning#of#the#glacier]fed#river,#what#warrants#the#unreasonable#
effectiveness#of#the#traveling#idea?##Unencumbered#and#unweakened,#the#idea#pierces#the#night#
and#reaches#around#the#globe.##Other#ideas#carry#hopes#and#dreams#through#telescopes#across#
galaxies,#or#transmute#rock#into#gold#as#no#alchemist#can. 
 
Further,#what#warrants#the#unreasonable#effectiveness#of#the#physical#world#to#return#again#and#
again#to#the#mathematical#laws#we’ve#invented#to#describe#it,#not#least#the#laws#of#dissipation#
and#absorption?##To#be#in#the#world#is#to#be#measurable,#to#be#measurable#is#to#exist#as#a#
physical#agitation,#as#a#specificity.##To#exist#as#an#agitation#is#to#later#fade#out. 
 
Addressing#Wigner’s#question,#philosopher#and#mathematician#Reuben#Hersh#found#two#
explanations.##Considering#arithmetic,#he#argued#that#we#“find”#arithmetic#in#science#and#in#the#
world#because#it#is#so#fundamental#to#reality.##Arithmetic#is#simply#the#laws#of#counting.##Almost#
all#phenomena#exhibit#elements#of#discreteness,#and#discreteness#entails#counting.##On#the#
other#hand,#considering#circles#]]]#those#flawless#circles#finally#defined#by#the#Greek#geometers#]
]]#Hersh#argues#that#we#“put”#circles#into#science.##Real,#perfect#circles#do#not#exist#in#
nature.##They#are#ancient#mathematical#inventions#whose#properties#are#well]understood,#and,#
crucially,#many#real]world#phenomena#can#be#approximated#by#circles.##Even#those#circles#we#
call#great#circles,#hugging#our#Earth,#only#approximate#bumpy#elliptical#geodesics.#Hersh#says: 
 

“If#a#mathematical#notion#finds#repeated#use,#in#many#branches#of#science,#then#such#
repeated#use#may#testify#to#the#universality,#the#ubiquitousness,#of#a#certain#physical#
property#]]]#as#discreteness,#in#our#first#example.#On#the#other#hand,#the#use#of#such#a#
mathematics#may#only#be#witness#to#our#preference#for#a#certain#picture#or#model#of#the#
world,#or#to#a#mental#tradition#which#we#find#comfortable#and#familiar.#And#also,#perhaps,#
to#the#amiability#or#generosity#of#nature,#which#allows#us#to#describe#her#in#the#manner#
we#choose,#without#being#‘too#far’#from#the#truth”#[15]. 

 
In#A"Tree"Calls,#we#exhibit#both#of#Hersh’s#methods#(as#well#as#the#“generosity#of#nature”).##The#
sound#traveling#represents#the#extraction#of#the#idea#from#the#phenomenon.##Of#looking#around#
and#seeing#discreteness,#and#then#inventing#arithmetic.##Of#moving#from#the#view#from#below#to#
the#view#from#above.##But#we#are#also#putting#the#great#circle#there#as#an#approximation,#the#
only#real#link#holding#together#the#two#isolated#events#on#the#ends.##Without#the#idealistic#
mathematical#approximation,#the#events#would#be#completely,#in#every#physical#way,#
isolated.##The#great#circle,#viewed#from#above,#is#pushed#down#into#the#mud#and#ocean,#and#
becomes#an#imperfect#thread#connecting#the#many#views#from#below. 
 
Do#we#“put”#the#idea#of#the#sound#in#the#sound,#because#it#serves#us#well#in#connecting#the#two#
events#and#ideas#are#resistant#to#dissipation#in#a#way#that#physical#things#are#not?##Or#do#we#
“find”#the#idea#of#the#sound#in#the#sound,#in#a#process#of#generalization#or#extraction#or#
perseverance?##Then#again,#perhaps#the#two#methods#are#as#linked#and#inseparable#as#the#
subject#and#object#of#our#sound#action,#or#as#the#rhizome#described#by#Deleuze#and#Guattari’s#
famous#example#of#the#orchid#and#the#wasp#[16].#As#Hersh#says,#“Maybe#we#are#not#even#able#
to#choose#between#these#two#alternatives.#To#do#so#would#require#knowledge#of#how#nature#



‘really’#is,#but#all#we#can#ever#have#are#data#and#measurements#and#hypotheses#in#which#we#put#
more#or#less#credence.” 
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Figure(Captions 
 
Fig.#1:#Event#announcement#for#A"Tree"Calls,#a#collective#contemplation#in#Copenhagen,#
Denmark#and#Mount#Baker#National#Forest,#WA,#USA,#and#everywhere#along#the#great#circle#
connecting#these#two#points.#By#artist#Elizabeth#McTernan#and#mathematician#Luke#Wolcott,#
2012. 
 
Fig.#2:#Map#of#the#great#circle#from#the#start#point#in#the#Mount#Baker#National#Forest#of#
Washington#State,#USA,#to#Copenhagen,#Denmark.##The#distance#was#7686.35km,#and#this#was#
divided#into#20#equal#lengths#of#384.3km,#some#of#which#were#subdivided#further. 
 
Fig.#3:#idea#]>#reality#]>#idea#]>#reality 
 
Fig.#4:#Custom#map#of#the#greater#Copenhagen#area,#used#on#the#walk#to#meet#the#sound#of#A"
Tree"Calls. 
 
Fig#5:#Photo#of#the#“Blue#Marble,”#taken#by#Apollo#17#on#December#7,#1972. 
 
Fig#6:#Google#Maps#view#of#the#location#where#the#tree#was#felled,#along#the#glacial#river#bed. 
 
Fig#7:#Documentation#of#the#walk#to#meet#the#sound#from#Copenhagen. 
 

!


