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d@sgsmbdoabo dqbogel dgabog@ame 33emggs dmgmgdamaos gHmosb Mbogn-
oMgdam Gamdobmmmanab, Mo sMormmgdl 3Gmdmgdgddy dbggmmdsbs @
bgeb «demob dg¢3bog@amn 33mggob dgmgagdnl dggedgdsl. gihonsbo §g@do-

begnmannl Badmysmadgdabsmgal sazaemgdnmas 3mbitg@ama 3@ mtial bm-
aomo gmbiagioab asmgamobbabgdoom dthagembdosbo dabogal dgdsmaqbgma do-

Momso Jmddmbgb®gdal asbbabrmgts s dacn gm@datgdal abrogommsmaiia
3mgbob gosbomabgde.

dotggm Mogdo, 9gbmdgbmmmaanta smbgts mbwms gaqdgmdygbogl gbagm-
a39b@o3nM0 sbdgddgdel gomgamabbabgdom, Mamash gbodmsinbdogs bahdmap-
agbb gfomgat boplb dqbogob goBogn® bnsbGmsglbs @s dob smddsl dmab. gbo-
Jmagnb@o gno sbdgddgoo dnbogob Jbspmdado Badmmgqgbammas 3mddmBogm-
Mndabs s dgdbtmmgdmadals dmbogamato gsdmpmomadoo. dhgmgnmmdada
abps dogoemo obgmo dmgemgbgda, Gmam@agss Ldgbooa bsjswn, Ggddcamo
993948980 s decn Mmong@oesdo joegdamagds. »d dogamdols banemab@@agomeg
aoe30dmdoy daEmmbamn 3mmogmbool Mo degsmnomols sbsmadl; 3atggemo
domgabo Jsmormmos @s bameogds bado pamazeb dog.

enejo (Atayan, 1984:615) stab bob zomoebg@amoe 3mdma m@dsgo gboo,
cmdgmag damosh gaMoms magaw obb@mndgbdob Gsbomsb dgmstgdam ©s o3l
M55 ;gama mombo oncobs @s oo ogseo (396s cmacnbogol. Bggamemadtog, dabbg
B@omemn babodgom a36eggb. badstoggmmdo ob o6 nocgemgds bamba@ bsiMsgsn
{doensgady, 1970), dsgsd Bathdmamagbl ,asbmgmagem bsbaeb domsdama dnbozols,
tmdgmda(y smdmbagemamo s mabasgmato asgmgbnso dn@bydnmas smgommd-
g Gopaznsboab® (Ziegler, 1991; 8sbabs dogmszady, dofamn dodmBahs, 27 Lndggd-
énehn, 2004). dsgamamb, Gxndnmogg dgaatbogo sbarmnbabiaogol, sbthnmgab dgmean-
13907 GMHam ©s asdmzndnmas an@dabosdo LshgmbBmemgdnm ,dgnmo Jstormema
Joemaga@o Lodmg@mgdol y@mgdame” (World Network LC 6759, Lodmg@s 24, 1991).

oy dgghgds qbogsma@ Jbmgaml, 3md3mBogos goymeamos 4 bobomag
{Lege. 1): IgenaBa@m@o dgemmwos dadrmbol msbbemgdne (A s C bgadgbggdo),
s 3a@dmbommo Jbmzomob méo Lsdbsbognasbo dgmmpas (B ws D bgadgb@gdo).
q0bsnmsb Aggbo dmblghgdal Lagsbas daMombama 3mmogmbas, Aggbao sbsmmabo
dgabgds A @s C Bsbamgal. Gmamey dmbdgbal dnmnasm smbdanbogdom, dammm-
ba o Abrgds dysthn gs68mma Gmbal Laboom, sMadne dobo bdab bodemagiyg dngd-
bs 3emgdn Bgammatmmmaboo dgtygmals. bdnd@mamads (Lye. 2) 83sq0mm agohagg-
bgdl, oy Ma brogds. LamMsmals Bgms bobomda bafignbgdos A bgadgbgolb ©sbsb-
gabols badgdgtmamads bamamab 1.500 3gM3sdmg. danms afmoms agobggbgdl bob-
dothals Beagmabs dggiols Ladgamm badmagob @osdsbmbls (IMS), Gmdgmars do-
mbamo L3gd@mob Lagyndggmb Bathdmamanbl. hggb gbgmsgo d3agonme godm-
Jagornen 3mmbazogdl, Omameis bagd@mmatasdada, abg dagtol badmsmm bodmo-
9ol (rms) bdgdsdy, Gmdgmor sbgag d3sgome obdab.

3mmbasyogon Abrpgds dodob, Gommgbsy Lobdotoor mEbsg asbbbgaggdamn
Mo da Moo Gamems gOHmdsbgmb gsmsmsmsgl. »dob dgogase domgdamo daq-
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o Goames Baddmdmals , dabgl | 3mmbogool babdamals »83madmeals ddmby
dgMommee gamosogob s Aggb agqbdal gfon Smmbsagos. Bggba sBhoo, dmyge-
bogm dsgamomdn G omb badapsh mfa obb@madgbgo nHopmmmman sbinmgdl
datpmbl. 0dab gadm, Gmd 9babmba o s@ob bEmmymenmoe, Rbegds 3umbasyns.
Rggbo gofsmmo gdystgds s3300M598sb »d3madmmgdal dgoatmgdoom Bde@ dmea-
ma3ogddg — 15 @godgmdyg damarmo, mshemmgdoon dgomn dmpumsos Bsdda.
sd3mo@meols sbgon getosogda bagymdageml agedmgslb @sgebjgbsom, Gmd dgoa-
demgdgmas dbmemmp gfods obbgmndgbgds Bathdmddbslb ambBamamn dmpemmas-
(30900, 53 ©abyabsls oy MRBm asbsddanEgdl damombama 3gmbagaob gob-
LaBematama dmmgmols stbgdmds, Gmdnmas sdwgbggmdy dgmiomgds Rababg-
ol A bgadgbgdo s C bgadgbdar gsbagtdmdl smbgdmdsal. dmemam, Aggba sbs-
mado A bgadgbdowsb megobymon.

sntmmbob dmmagema bamma amabogds A bgadgbgol mabsbdnmb (g, 9).
Bgms atogs agohggbgsl 8gmmmanks bdgdBMmamadsl datmmbosh gfhiomsw. dagos
atomadao goborgbgdgmas RMS »33magmmals dshiggbgdmadols babdomals ©os-
dobmba 235-wsb 245 3gm(3elmy, Om8mgdoy dgaesgb dhomemmop daHombama
L3g@Mob gynbrsdgb@m@ bobdamggdl. Aggb dgasndmns ogamn gogemggbmo me
wammdo 3nmbsogéab asbbbgaggdel dobgogom s@omsbsdsnm gsbsbomgdamn 26
3membaool 0s6308wgadmdsb. 8 (Bgma) Godo az0Bz9b98L 3qmbasoab bobdodmglb
1.9 — 3.1 3@k dmeiob; F (Bds@a) Godab 3mmbspnalb Lobdamy 3bodgbgemmabacg
dscnamas; 3.4-4 3g6b dmGob. Jmepgenl sb&aegdl Lsdo asddamo Gmbo godm-
Jagenama dnmbaagdob gatgdn. ov sbgoma 3ymbagogda deabey atbgdmadls, aboba
@dGammo dnbomdmmos dgmmmana.

dmmnmao, Godgmog aghgmgds A bgadgbgol mabsbitmemls, smadymas Gm-
am@ bodado dogemo A bgadgb@ol 3ndamdo sbamaBabamgob. msd§gogdmmos,
omd gb bgadnb@o, Gmdgemar dgoagds Ggs dmpgmob 9Byagde csbsdndggto-
dobagsb, asgl dbmadado gataszagdals 3dmbyg dmepgmb: damosh gogls dmegemgdls
NeNeZ, 3, 4, 7 s 8 (L. 3, 4, 5, 8, 9), 85dab s dmpgmgdo NeMNel, 5 ms Neb
(L. 2, 6, 7) aogystomgdamans.

sbamabab Bgmgagdol dggsdgdobsb, dgademgds gebgsbogmo, Gmd dagthomo
dobasemol A Lgadgbdob LEMaGmGs Jmgdumas L3gEognin@o duMrmbamo
dmgemolb Mgs owbdndreggmdol Ladaamgdoo. gb 38 30300b gs®onwl, Gmd
dafombo Bamdmodbnds sms Bgdmbgggomo 3mmbsiagdom, sfadge »d 3stsg gdm-

@bhoengds aot3ngam dnbogsma® jmbagyosh. dqbagaermo 3mbgaioob smbg-
Sdmdob wads@qdoom shandgbGen asdmmagdmms dammmbama Gmmgmabs s dgemm-
woab orsbhggots. datomag, badmgomap oMmbgdmols g6 j3399mo, ormbosg Lyb-
o, dgbsdadobmda: A bnadgbdel dgmmmanmo 8mbszggon dgoiagh T gMmabab (L.
10f). ¢foBs Nl obygds msagnsbgdom @s dobo mabsb@amne gdmbzggs dadom-
beoyemo dmgemn Nel-ob mabsb@amb. gy@aBs Ne2-ab obsbyoba gdombgggs da-
combaem dmpgemb Nl s doegdegds daombam dmogem Ne2-msb gemam. gfs-
e Me3-npy wedobagnoos abygds s LEMmpgds dadembam dmggm NeS-;msb
gfhoam. datombama dmpgmadols Nel, NeZ s Ne3-als mabisbrmml asddamo Gm-
bgdo omgdnb 3ombal Nl ma Ned gyiaBgdl doob. g@sdgdo Ned o Ned, Gmdemg-
dogy godmymegamns dm gy 3o Dam, Jdbask demem b, Gmdmol mababama gdomb-
393> dfiembarm dmegeml Neb; a@ebe Nel-ab sbsenmgnada, g@msbs Ned-ob go-
LoByobo 0g3006938b. q@aDgdo Neb-N9, Brmdemgda(y abggg gedmymeoemos dizomyg
3o Bgdoom, 48bash qehm addgem dmmgsl, Gmdgmary o doagtimnds gotg o ©s-
n8mbagas dnGmmbam Gmegemb Ne8, bLoomsbsy obynds bgadnbgoe D
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dtimmbymo dmegeman, Hmdmob amgbonongsos Smbos A bgadgbgdo, abggg
aobbabmamagh C Lgadgbglb. ogombabobmgdabsmgol abomges bamacmn 12, 5 35-
mag mbos @agbgem gombgs: Lombndmdl 0w ats o 3ggmmo dnbsdsdalmds dam-
cmbaem dmpgembs s Igmmeon® gmsdgol dm@ab?” obggg Gomameg A bga-
396800, sbgomo dgbedsdobmds smbgdmdlb, omdis ob bszdeme Labos. byadgbdon
C (L@, 13) obygds datombama dmpgmab dsemash dg33g9300m0 356056800, 396-
dmg dbmenme dobo Jemsbboo, Gmdgmor sggdamos amdgmo geddamo Gmbo-
Logab. gl m3sb65b36gmmo Bamdmmagbomos geioo Bdstin 3qmbagoom ms Ggmtiogds
mgam ob badggm. A bgadnbgols dmmgmadobagsb asbbbgsggdom, C Lgadgbgab
qb gaddmma Gmbgda mdgd gl dgdombggnsdo qatio amdgmos. daMombama dm-
©aemgdo Nel, N2 ms Ned (b, 14) geondabgmomsb @s3sgdotigdnmos mbygndo
oababdodmggtiomdaon, Gmdgmory bhammogds gifiabe Neb-csb csbbggotioo. Bggb ghg-
©ago, Mmd dmjmg gtsbs Nel-ab @sbsbyobn oggosbgdl. @mabgdo N2 s N3
0Bygés s LOYEEgds dnMEmbymm Jmegma Nel-ab gsbdsgmmdado. ghsbs Nod-
ol @ababgabio gdmbggas daqtombamo dmegema Nel-ab @abammyt 4283qem Gmbl
> Jmogsgb d@mombaem dmmgeb NeZ @s dayombaemo dmmagemab Ne3-ob babyals
dmbas ggoly; »3sb dmyggds gyedgda Neb s Neb, Gimdgemons absbiimma gdmbrgge
dammmbamo dmmgemo Ne3-ab abobitaemb. datombamo dmpgmgdo Ned—Ne9
(L. 15) Lsdmenmmee Jdbosk Igmmyg 9Bygq8 cebsdndmggimdab, Gmdgmory bta-
mgds gfebs Nlo-msb ghmee.

dmeogemndal dgmeg osbsdndmgatmdolb momagfogegdotol dgbabgd dgagad-
Moo govggeo, Gmd: 1) dmemm ma damombamo dmmgmo s gMsbs opgamntsg
qdmbgngs nModabgmb daombol @sbygdsdmyg mymg Lgadgbgdo, ws 2) 53
Md@ombm dmbsjggmab dgdmga Labgbgs 3atan Jgbsdsdabmds datombaenm dm-
@geabs @s dgmmuon® REsDgdl domob (by@. 16). s8agsMsm, mtazg A ©s B
Lgadnb@gddn o@bgdmdl asm3ggmmo dgbsdsdobmds dn@ommbam dmmgemgdbs s dg-
oM gMsaBgdl domab; getms sdabs, msbsdndmggfmma 3umbazogdooy dayn-
mbamo boBamol Bamdmddbs 5djatam asdadbyman bogds.

da@mmbammao memogimbool 3oMazgema dagammomol sbasgmoBolb gmgagdol dg-
%530853 a30Bg9bs, GmA Bygbo sbamogo gmo domamdon gsdmamobms Goddwen
Beiombo, Gmdgemdgos Oomeme &Mgbomo LamdMmdl msgob gmgemobdmd-
39 bgsdosdo Musik in Geschichte und Gegenwart (Brandl, 1995:72). dogsd
Bggbl dog@ asbboeaem dsgsmomdo, Lawsi d®mmbl sbamadl a9 g80b
Gom, datmomba 0dbgds s 5di3nb@gdab ob 3aqBgdal dgdggmdac, Gmamng
sdsb 8Mgbmo smbodbagl, stsdgm 3umbagngsom. sdggatiam, ©abjnboobsegals
aos3sbmdom Ggmdabl 3uenborsogdostn duEGpmbo 56 dob ggtdsbam gdz035emg68L
Schwebungsbordun. dobia Gmbamamo gubdioal gomgamabBbabydom (Brandl, 1998:
74), qb sl @mbserado dmmombo (Grundion-Bordun).

B3gbo sbomabal dgogagdn «dystgdb mgombsdmabl odob cwmdsdyg, Gmd
dmembaryogdostn dmmopmbo 04dbgds astzagaema dqbogsmamo 3mbigeinob goom-
3emabBobgdoo. Ladbabstimp, Bggb sdgedom oM aoaqshbas a0y nbgm@dspos
a8 3mbpgeoob dglsbns s dgagadmas dbmmme gogatsnmmao dobo sbgdmda.
B39b wagnbsbgm, Gmd gsdmgmgbomo da@embamn dmpgemo dgwagds ma gemg-
376G obogeb: 3Mmbayogdobs s asdduma Gmbobagsb. sdabosb, Labgbgs, Gmg-
oy Blato, obg Bamo 3gmbomgds. obdob gombgs: s@LIBMBL o o@s >3 gemg-
dgbGors 3mddobomadolb asbbsbmg@ame Bqgbo? o0dbgd gb Shmemmp 0d36mgabs-
(30557 Mmam Bsmdmaddbnds 3qmbagos — 2859d9ma (abg) Gmbgdals asbba3motg-
o aobmasandab) gogddgonb dndagmdam, o momom ;mgemgdol magzgdaol, 6
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ashlbab Bgdbogom? 53 dgz00bg9dBg 3abmbal asgdada gdbdgmogogdal ommls
Bathdmgdmma @s 33060595900 ©aagqbdatgds.

sbamaBabamgol dg@bgmo dytombmma 3mmagmbanl dgmeg dagsmomas
L0050 3 39Bgm sbagrmmamabbosg sbbaddmab® dog® Lmggoado smgdbsbroyg
bgzgemob dgdmmosmma g3emgbosdo 1987 Bgeb dgbGamadamo s ,d50m 3568mbals”
doge aadmpgdaemo (050012/1) dagmgsmlbio Gmb3ggo.

datimbo d0bsbBnuma mgmobdbsbamgdol Lodmgmols gemgdgbd,as, Gmdgemba
96meegds ison. gemgbs GmbRg3sb 8abgogao (Tonceva, 1991:147) dmeastamo bseg-
oob8babam gsmmadaols yagmsdy s@®gmmo 3b6mdgdo d9-13 bay ynbgl asbggmons-
bgds, boaemm 39698, coggobs (Levy, 1980:061) 9830039000, nb 3Mogdngs badmmmme
Rodmysrnds dg-15 bsm 3nbob dusbebgddo. modmmaojaem bodmgtado gbgwgdom
tadgbodg Labaob ison-b. Bggbo dagamonmo babosmegdas d-Bg, Gmamty Layaogh-
By, @agyndbgdamma asddmmao Boryma Gmbom, Mmdgmo 08mgigds mByagdo 13-
ba bdmgboo. adabsmgol Bmd 3sbsmba gagigo gombgalb s afaols 53 Godol dom-
mbals gbogmsznbdognco dgogagde ms Gmam asdmoygbgds aboba dgbogaemn
Jm33mBozoada?” bagotms Lbsjombals ymgemolbidmagggmo dgbbsgems, Moy amemals-
bdmals Bmamy sbamadls, aby gdbdgadgb@namgdsb. baodmgab 3ofMggma dmbs 3-
390l gengdgb@etamn sbammabo dbmmmem getanmol dgbadmgdmmdals admgge.

dammbob L3g]gMa bsomoam oMol gsdmbsbama L3gdGMmamadsby (Lo,
17) LEmo Sm@abDmbBsmatio babgdoom masbenmgdao 1000 3gMsdmy. Gmamei(y
Babl, 3@ zoomo Neb L3gd@Mob Mdmogigbo 3md3mbgbgos, o, Mmsgme, 935ba
bdmgbob MG o3mmaoob dgegaons. hggb sbggg gbgmager, Gmd dytombals do-
Gomago Gmbo bs3dsme Labgos, dsgmsd dobo q.B. dagal bodammaols dgbgdamab
asdmmabasy, babgbgs dovgma bgadgb@als asbdsgemmsdada. sdasathom, dy@mmbe-
ma b3gdgtio agohg9608L asbbaBbmgtimem oagobgdndgdgdl ws abge 3badsbyg-
mmgab 3md3mbgbgndl, HmamMarzss dgmmmoniia jommmb gnbrsdgbd o Gmba
s Msdegbodyg mddegom damamo 330685, Ddmodamals mamslgandsb Bam-
dmaagbl bydsomn 18, sliBg bafignbgdos s83mogmoal bdg]d Mo bodmgtals sb-
4gdomsb mssbmmgdom mmb Bsddo. dgmmeool dagmommba @s g, gOom@Gmymsg
2g®b. sebsbodbagos, Gmd dbmeme ob jmd3mbgb@gdos semddaborgals 8bodgbgemen-
3sbo, Gmdmgdor 0foddo 3ojoc sMosb asdmbs@mma. Bggb gbgosge, Hmd dum-
cembob 3a@yosma Neb (BE) onoddab obggzg denogios, Gmameis dgemmennb @mbaob
y39eme g demogio 3stgosemo (M3). da@eombol 3s6yosemo Nod (B4) dgbocadamos ms
da@pmbob (B1) dofnmsgo Gmbob »d3madmms 32 mgndgmom mefm psdamas,
[0 3atgosma Nb.

dnommemas dgddamas da@mombab bdnd@mobash sagémem bgadgnmsdo, Gm-
dqmbay asshbos dmagiam asdmbagmma bgdbgos (gqdaby Sotzasma), s dg-
Ladmms habgiol gatgdmb 8abgbam gebdammdgdama gadognmsm damash bmbgo
dofomsgo Gmbo, Gmdgmog, dombgoagsm yggmegmabs, gsobbabma@egh sagmab
bodsgemals. @sdm jomgdaemas (s dgemmpaonl asbgomatgdaby, wa d, Bimbo smoddn-
&3, boagnem dgdmga — @, 535l bamensm agohsgbgal mto dmdmgsbm LyMsmo. dak-
89 Jaongabdyg (L. 19) bobggbgdos bdmagsbo Lgadgbgn Gmdgmdary dnmombo ©s
dgmmeoanls biflat, ghomEmamsg gmgmb. dsbbg sadgogy bshgghgdos dgmmponks
Gmbob 3o (josmo Ne2-obs (M2) s d9trpmbolb 3o@znsmn Neb-obs (BE) semgge.
Beg 9@ dbaagbo dmgemgbs oBgbl cweglb dgmmpoob Gmbo 3s@yosmma Nel-Ls (M1)
s> dn@embob 3@ zoama N3-U (B3) dmaob. »3 dgdmbggasdo du@epmbob 3utio-
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s Neb, 330685, o abdobnds Bmameiy aBbmmomgdama Gmbo s damomboly dofo-
ospo Gobob d, bodsmeng asomgdom gucio asdmzsgmomos. sdob bado@ab-
dotmm, OHmogbsg dMombob 3sfzosmgdo Ne3 s Neb dgnbadsdgds dgmmmaanls
a,-b, brogds Igemmponb bobogbo. (ba@. 20).

damastaem degsmombo dampmbol dabogoma@a gubdioolb gemgamab-
Bobgdom dgagodmos mogabggbse dgdmagan: 1) /son-o bamemag Ba®dmahgbl do-
Moomspo Gmbobs @s dob Bgwms 330b@ol dbodzbgmmdal b3giogozn dnbogsmam
Jommda; 2) ison-a 535398b dgemmposb dqbogamam bogMggde: ») dgmmmanks
hdmasbo sthgamals agi dq486oma mamdagema LabemaMab gomstomgdabs, ©s 8)
dgmmeoanb astjggmm @otamgddo dmdigaol gDoor dotimmbal @MHmgdoma
LG nddmtab gomgamabBabgdoo (Brandl, 1995:72), faqb agsdab gs88mema dome-
mbo, benemen dobo 393413650000 ¢3nb]300b asorgsmabBobndoo (Brandl, 1995:74)
Jo ab, Msbsy agMdsbymse “Gerustbordun® gbmepgda.

sbama@ngmo Jomamdals Bggbl dogt dmBmmgdmmo amabBtsogdo gdbaba-
M55 dmbngolb ggbmdgbmmmaonma sembgtab gomdgmdgbndsls, Mo owgal dhthag
Bomdmamaqgbl dMagambdosbo dgbajzals nmdaobmemmanols Bs8myamadgdal Babo-
306mdsb.

oa@ad69b BB Bo@mNIOdI8 s 3000 03080330 A
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FRANZ FOEDERMAYR & WERNER A. DEUTSCH

ANALYSING DRONE POLYPHONY

Research in multipart music is lacking any standardised terminology, which makes
discussion difficult and hampers summarizing the many results of scientific research.
Specifying culturally unconditioned basic components of the creation of multipart music,
and seeing how they are shaped in a specific way according to the concepts of a partic-
ular culture are prerequisites for a standardized terminology.

First of all the phenomenological description has to be improved by taking psychoa-
coustic aspects into account, because psychoacoustics builds the bridge between the
physical substratum of music and its perception, and psychoacoustic aspects are intro-
duced into the creation of music via the musical experience of composers as well as by
musicians. Phenomena such as auditory streaming, simultaneocus masking, timbre
effects and their mutual dependence have to be considered. This approach is illustrated
by analyzing two examples of drone polyphony; the first one is an example from Georgia
played by three duduki

Aduduki (v. At'ayan, 1984:615) is a cylindrical wooden oboe with a double reed that is
very large in comparison to the body of the instrument and has eight finger-holes and one
thumb-hole. Usually it is played with circular breathing. In Georgia it is not an instrument
of folk music (Shilakadze, 1970) but “is held in store by the urban music in which Oriental
and Western influences have merged with the indigenous tradition” (Ziegler, 1991; Manana
Shilakadze, personal communication, 27. Sept. 2004). The example we have selected
for analysis is played by the Duduki Trio and was published by the German label World
Network in 1991 under the fitle “Collection of Ancient Georgian Urban Songs™ (World
Network LC 6759, track 24).

In reference to the musical texture the composition is divided into 4 sections (fig. 1):
a melismatic melody accompanied by a drone (sections A and C), and two three-part
melodies in a harmonic texture (sections A and D). Since the subject of our paper is
drone polyphony, the analysis is focused on section Aand section C. As one can hear, the
drone does not appear as a steady state sustained tone, but its loudness fluctuates
more orless regularly. Aspectrogram {fig. 2) shows clearly what happens. The upper part
of the figure shows the spectrogram of the beginning of section A from zero to 1.500 Hz.
The lower graph shows the RMS amplitude of the frequency band where the fundamental
of the drone spectrum is located. We can see distinct beats, both in the spectrogram and
in the RMS plot, and these beats are plainly audible.

Beats occur when two sound waves of slightly different frequencies are superim-
posed. The resultant sound wave then shows periodic variations of the amplitude of the
beat frequency f, minus f, and we hear a single beating tone. We assume that in our
example two instruments of the trio play the drone simultaneously, but unison is, inten-
tionally we assume, not perfect, so that beats occur. This assumption is based on the
observation of relatively fast amplitude modulations up to seven per second to the extent
of more than 15 dB, and these amplitude variations let us assume that the modulations
described can not be produced on one instrument only. Our assumption is further sup-
ported by the discovery of a certain pattern of the beating drone, which is repeated several
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times in the course of section A of the recording and also exists in section C. Let us start
our analysis with section A,

The drone pattern is clearly found at the end of section A (fig. 9). The upper graph
again shows the spectrogram of the melody together with the drone. In the lower trace,
the RMS amplitude values of the frequency band from 235 to 245 Hz are displayed,
containing the fundamental frequency of the drone spectrum only. We can cbserve a
sequence of 26 beats grouped roughly by two classes of different beat rates. Type S
(slow) shows a beat rate between 1.9 to 3.1 Hz, the beat rate of type F (fast) is significantly
higher, at 3.4 to 4 Hz. The pattern ends with three sustained tones without audible beats.
If there are any, they are masked by the melody.

This pattern found at the end of section A has been taken as a model for further
analysis of the whole of section A., and it has been proven that this section consists of a
continuous sequence of eight patterns comparable to the model with slight variations:
The model fits to pattern #2, 3, 4, 7, and 8 closely (fig. 3, 4, 5, 8, 9) whereas patterns #1, 5,
and 6 (fig. 2, 6, 7) are extended.

Summarizing the analysis so far, it can be stated that the structure of section Aofthe
sound example is given by an eightfold sequence of a specific drone pattern. This proves
the assumption that the production of the drone formed by beats is not accidental, but
apparently follows a certain musical concept. Afurther proof of the existence of a musical
concept would be if a coincidence of the drone pattern with the melody could be found.
Indeedthere is a certain correspondence, even though it is a weak one: The melodic part
of section A consists of 9 phrases (fig. 10f.). Phrase #1 begins with a delay, and its end
coincides with the end of drone pattern #1. Phrase # 2 begins overlapping with drone
pattern #1 and ends with drone pattern #2. Phrase # 3 begins again overlapping and
ends with drone pattern #3. The sustained tones at the end of drone pattern#1, 2, and 3
take up the rests between phrases #1 to 4. Phrases #4 and 5, separated by a short rest,
builds a block which finds its end in coincidence with drone pattern #5; analogous to
phrase #1, the entry of phrase #4 is delayed. The phrases #6 to 9, again separated by
short rests, form a longer block which does not end until in coincidence with drone
pattern #8, where section D starts.

The drone pattern as identified in section A proves also to be determining section C.
As an example, see fig. 12. Here again we have to ask: “Is there a certain relationship or
correspondence of the drone patterns with the melodic phrases?”. As in section Athere is
one, but the correspondence is rather loose. Section C (fig. 13) starts with a very abridged
version of the drone pattern, namely only with its cadence built by the long sustained tone
introduced by one fast beat and repeated twice or three times. In comparison with the
patterns of section A, these sustained tones in section C are definitely longer in most
cases. Drone patterns #1, 2 and 3 (fig. 14) are connected in a continuous sequence
which ends in coincidence with phrase #6. We can see that the entry of the short phrase
#1 is delayed. Phrases #2 and 3 begin and end within drone pattern #1. Phrase #4
begins overlapping with the final sustained tone of drone pattern #1 and covers drone
pattern #2 and the first part of drone pattern #3. Phrases #5 and 6 follow and find their end
together with the end of drone pattern #3. Drone patterns #4 to 9 (fig. 15) finally form a
second continuous sequence which find its end with phrase #15.

Summarizing the relationships within this second sequence of patterns, one can
say: (1) The last two drone patterns and phrases before the short section without drone
starts coincide perfectly, and (2) After this droneless section there are good correspon-
dences between drone patterns and melodic phrases (fig. 16). Thus we can say that both
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in section A and in section C there is a certain correspondence between the drone
patterns and the melodic phrases, and that the structuring of the drone part by beat
sequences is obviously done intentionally.

Summarizing the results of the analysis of the first example of drone polyphony: our
analytical approach revealed a rhythmic drone (rhythmisch gegliederten Bordun) as de-
fined for example by Rudolf Brandl in his comprehensive article in Musik in Geschichte
und Gegenwart (Brandl, 1995:72). But the drone in our example played by the Duduki Trio
is not structured by accents, rests or repeated attacks as Brandl states; rather, it is
structured by means of beats. Thus we would like to introduce the term drone by beats or
another equivalent to the German word Schwebungsbordun into drone terminology and
pose it for discussion. With reference to its tonal function (Brandl, 1995:74) itis a key note
drone (Grundton-Bordun).

The results of our analysis support the assumption that fashioning the drone by
beats has been done according to a certain musical concept. Unfortunately we currently
have no information about such a concept. That is why we can only speculate. We have
seen that the identified drone patterns are composed of two elements: beats and sus-
tained tones. The beats occur in a fast and a slow variety. The question arises: |s there a
fixed rule as to how these elements have to be combined? |s it a matter of improvisation?
And what about the way of producing the beats: is it by embouchure effects or by subtle-
ties in opening and closing the finger-holes? The answer has to be given by observa-
tions in fieldwork.

The second example of drone polyphony we have selected for analysis, is a Bolgar-
ski Rospev, sung by the Yoan Kukuzel Angeloglassniyat Ensemble in 1987 in the Alex-
ander Nevsky Memorial Church in Sofia and published by Balkanton (050012/1).

Drone as an element of Byzantine ritual liturgical singing is called /son. According to
Elena Tonceva (1991:147), the earliest evidence for this practice in Bulgarian liturgical
chant goes back to the 13" century, and according to Kenneth Levy (1980:561), this
practice was well established in the mid-15" century. There are several types of ison in
liturgical singing. Our example is characterized by a sustained complex tone based on d,
as its fundamental and sung over a constant back vowel. Attempting to give an answer to
the question “What are the psychoacoustic consequences of this kind of drone, and how
are they used in musical composition” would require a comprehensive study including
analysis and experiments. We can only give some hints by taking the first section of the
song for a rudimentary analysis:

The spectrum of the drone is clearly displayed in the spectrogram (fig. 17) by straight
horizontal lines, one on top of the other, up to about 1000 Hz. Partial #6 appears to be the
strongest component of the spectrum, apparently as a consequence of the articulation of
the back vowel. We can also see that the fundamental of the drone is physically very
weak, but because of its nature as a so-called virtual pitch it is present throughout the
whole segment. Thus the spectrum of the drone shows a certain profile featuring two
important components: the fundamental tone of the melodic mode and the fifth some
octaves higher. Figure 18 shows this fact more clearly: It shows the amplitude spectrum
at a point about 4 seconds from the beginning of the song. The drone and g, of the
melody are sounding together. The masking threshold shows that only those compo-
nents are relevant for perception which have a peakin the curve. We see that partial #6 of
the drone (B86) is almost as strong as the strongest partial of the tone of the melody (M3).
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Partial #4 ofthe drone (B4) is masked, and the amplitude ofthe fundamental of the drone
(Bl) is lower by 32 dB than partial #6 of the drone.

Now the melody is embedded into the frame set up by the spectrum of the drone,
which has a very strong sixth partial and, perhaps as a consequence of the recording
situation, a physically very weak fundamental, which is nevertheless existent as a virtual
pitch. Depending on the course of the melody, first the tone d, is perceptually favoured,
then a,. Two figures will illustrate that. The first (fig. 19) is taken from a sound segment
where the drone and b/flat, of the melody are sounding together. It shows the intetference
between partial #2 (M2) of the melody tone and partial #56 of the drone (B6). Something
similar occurs one octave lower between partial #1 of the melody tone (M) and partial #3
(B3) of the drone. In this case partial #6 of the drone, the fifth, becomes inaudible as an
isolated tone, and d,, the pitch of the fundamental of the drone, is more prominent. In
contrast, fusion occurs when partial #3 and 6 of the drone corresponds with a, of the
melody (fig. 20).

With regard to the musical function of the drone in the Bulgarian example, we can
say: (1) The ison clearly demonstrates the important role of the fundamental tone and the
fifth above it in the specific musical mode; (2) the ison anchors the melody in musical
space (a) by expanding downward the borderline set by the sounding area of the melody,
and (b} by putting the melody into a reference grid. With regard to its temporal structure
(Brandl, 1995:72), we have a susfained drone, and with regard to its cognitive function
(ibid.:74), it is what is called in German a Gertisthordun.

These were some illustrations of an analytical approach that we propose in order to
improve the phenomenological description of music as a prerequisite for developing a
terminology of multipart music.
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