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Abstract

This project examines howd COT | ©A5 AAT AA AOAAOAA OEOI OCE

solo instrument, rather than as discrepancies between multiple instruments or parts, as is

often the case in similar studies. Groove is the nuanced rhythmic elent of music in

xEEAE | EAOI OEi ET ¢ PAOOAOT 6 Pl AU ObPiT 1 EOOAT AOC«

movement. My study focuseson the reel, a type of dance tune used in the Scottish Gaelic
tradition . Despite the repetitiveness and relative simplicitypf the melody in this genre,
these tunes have been widely playednd performed for many yearsand this seems to be
due, in large part, to thé rhythmic features.

| analyze five recordings ofa popularOA AT h  O* AT 1T U ¢ Adiff@enDE A
performers, using methodologies typically applied to the jazz cananEach recording
featuresonly a solo fiddle, so any expressive microtimingare the result of the single
performer and musical line, not influenced by interaction with other irstruments. My
analysis demonstrates that these recordings create groove through beat subdivisions and
subversion of expected microtiming patterns.

The primary method for analysisis a comparison ofbeat-upbeat ratios (BUR) and
upbeat-beat-ratios (UBR) throughout the measure to determine any trends or significant
outliers. The analysis shows thathese performers, despite their different backgrounds,
sharecertain microtiming trends and patterns (particularly in the performance of beats 2
and 3, and the preence of phenomenal accents on beat Avhich couldtherefore be
understood ascharacteristic features ofthe Gaelic style.Conversely,| also demonstrate
that while conforming to those patterns,each musiciannevertheless has idiosyncrasies of

microtimin g that distinguish them from each other

7AAOD,



Preface

This thesis is original, unpublished, independent work by the author, Katherine Glen.
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Chapter 1: Introduction

Aim and scope

The primary aim of this thesis is to examine hov@roovedcan becreated through
the microtimings of a solo instrument, rather than as discrepancies between multiple
instruments or parts, as is often the case in similar studiesGroove isthe nuanced rhythmic
element of music in which microtiming patterns play upon i® AT AOO6 AT AEAO
ways and stimulate movement.In order to demonstrate this, | will examine five different
performances of the sameScottish Gaelic tune, using methodologyput forth by Matthew
Butterfield and usually applied to the jazz canonThe five musicians of this study hail from
different parts of the world, but nonetheless are all considered part of the Scottish Gaelic
tradition. This investigationwill shed light on whether they, despite their different
backgrounds,share consistent mérical characteristics that therefore may be understood to
define the Gaelic fiddling style, a style which is typically hard for insiders to define or
describe technically.

While the investigation of cultural and social aspects of Scottish traditionahusic
has been an area of scholarship in musicology for some timiebelieve that approaching this
music from a musictheoretical standpoint will foster appreciation of its distinctiveness
and subtlety. In areas like Nova Scotia, traditional Scottish musis present in many forms
and most children are exposed to the music on a regular basighis project has personal
resonance for me as well, as traditional Scottish music was some of the first music to which
| was exposed. Scottish Country Dancing wasather significant activity for me during my
formative years, and when | learned to play an instrument, traditional Scottish (as well as

traditional Irish) music was the main genre | was familiar with as a performer.



The Scottish Gaelic music scene is nonly thriving, but it is also a large part of the
tourism industry, which means that both Nova Scotians and visitors to the province come
into contact with the music. Therefore, it is part of the musical framework which will
inform their future musical preferences and understanding. Through this project, | hope
to create a better understanding of the metrical and rhythmic features that constitute the
overall groove of this music, and tereby shed light on one part of a formative musical
experience for many people around the world. This will also help us to better understand
the formative musical experiences of people in regions where this music is widely played,

such as Atlantic Canada and the United Kingdom.

Gaelic culture and puirt -a-beul

There is aconsensus in Celtic scholarship that for centuries, music accompanied
most facets of Scottish Gaelic culturavork, play, celebration, and socializatiorz.Even
today, this musical tradition is alive and well, not only in Scotland but in Scottish
communities around the world, most notably in Cape Breton, Nova Scotia. Adugh Gaelic
cultural influence once stretched much wider, itgeographicboundaries hawe been
reduced to Maritime Canada and Scotland itself, two communities separated by an océan.
A 2011 study byMark Sheridan, lona MacDonald, and Charles Byrgeught to identify
trends within the culture by interviewing cultural experts, that is, singersand storytellers

who were held in high regard by the Gaelic community. The interviews revealed strong

1 Daniel Levitin, This is Your Brain on Musi€New York: Penguin, 2006), 224.

2(AAOGEAO 3PAOI ET Ch O- 00 EMusk Gangudde Mifulles And Misiéal Chdidear® A C A
Cape Breton, Nova ScotjaEthnologies?5, no. 2(2003): 145.

3 John Gibson Jraditional GaelicBagpiping, 1745- 1945 (Montreal: McGill-Queen's University Press, 2000).

2



trends, suggesting that community and family were extremelgignificant to Gaelic culture.

In addition, the interviews confirmed that music was evetpresent in the daily life of the

*AA1T Oh AT A OEAO OiITCcO OEAO AAAT I PAT EAA x1 OEET ¢

EIl A80

Gaelic music has remained popular and widely played both as its own genre and as
PAOO 1T £ A xEAZRO QO AQ Ak dikéi oiobine®Witd Kigh and English
traditions.5 Thomas Peasé O x OdbddBfe Céhic revival of the 1990%indled a
fascination with traditional Irish and Scottish music as well as quasCeltic spectacles like
- EAEAAT Lé&d oAtod Dlneed &1 AOI AUGO OOACA OEI x EAI PAA
more popular and more widely heard? Traditional fiddlers like Natalie MacMaster and
Ashley Maclsaac beaae internationally famous.

In 1997, Mary Jane Lamond, an activist and Gaelic singer, released her second album
Suas 8! to commercial and critical acclaim. The album featured Gaelic songs as well as
puirt-a-beul?® all sung in the original Gaelic, albeiin contemporary arrangements. The
album was not only commercially successful, but also received multiple nominations for

Juno Awards and East Coast Music Awar#sO( I O ' ET EA 4EO . ECEAAT 6

for the album and was one of the mosb OAAA OO AOI OET ¢cI1 AO &£O01 I OEA

O# Al OEA6 ADOI OOOAh AT A 3A1 OOEOE ' AAT EA | BOEAEAI

E

A

4 Mark Sheridan lona MacDonald, and Charles Byrn®," AAT EA 3 E1 CE1 C /nkeindtionslOA1 4 O0OAAEOD

Journal of Music Educatio29, no. 2 (May 2011): 183.

saEil I AO 0AAOAR O AAT EA - OOEA | A& # Adeh Sécrd SefieB, ng. 1 AT Aq OE/

(Decenber 2006): 402.

6 1bid., 401.

0AAGAR O' AAT EA - OQEA 1T £ #APA "OAOIThd tmp
8 Mary Jane LamondSuas eAMicklow Records 09026 63246 2CD, 1997, compact disc.

Al

900 O&OOOT BcotiisB Gaklictermtransl®ET ¢ 01 0001 AO &£01 i réderdory bfi OOE 6 h
Gaelic vocal tunes originally used for dancing. This term is explained more fully on page 6.
wO#1 1 OAT POOGRADBAT O -AoU *ATA ,AITTARG %l AUAT T DPAAEABATI

2014, http://www.encyclopedia.com/doc/1G2 -3495100053.html
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serves here as a case study. The sgrong withthe album as a whole, was a success. It
received wide radio play, wth the music video even being featured on the popular
Canadianmusic videochannelMuch Music!! These successes demonstrate that Scottish
Gaelic music is a living tradition and remains a vibrant and evolving genre, particularly in
the United Kingdom and Alantic Canada.

One of the biggest struggles faced by tiveorldwide Gaelic community is the loss of
their language. Beginning in the eighteenth century, thBritish government made a strong
effort to eliminate the language altogethei? Even in the twentieth century, Gaelic
speakersin Britain were sometimes punished for speaking theinative language at
school13 Statistics from 2011 estimated thata meagrel% of the population in Scotland
spoke Gaeli¢4 andjust over 2300 people in all of Canada. (The mber of those fluent in
Scottish Gaelic is likely smaller, as the Canada census did not distinguish between Irish
Gaelic and Scottish Gaeliédd) A 2011 UNESCO report classified Scottish Gaelic as an
endangered languagé® The consensus of these sources ¢¢ear: the Gaelic language itself

is facing extinction.

11"Music Video Programming,"Billboard, April 5, 1997, 82.

12 Katherine Spadaro,Colloguial Scottish Gaelic. The Complete Course for Beginndtsondon: Taylor &
Francis Group, 2005), 1.

13 |bid.

140# A1 OO0 ¢ 1t p p Matidhdk Rebokl©®FScat/andhla@st modified September 26, 2013,
http://www.scotlandscensus.gov.uk/news/census-2011-release-2a

503 A0AEI AA - iSiodedn@Mutipld LarQuge Responses, Age Groups, and Bexhe Population
2013, http://lwww12.statcan.gc.ca/census-recensement/2011/dp -pd/tbt -tt/Rp -
eng.cfm?LANG=E&APATH=3&DETAIL=0&DIM=0&FL=A&FREE=0&GC=0&GID=0&GK=0&GRP=1&PID=1
03251&PRID=0&PTYPE=101955&S=0&SHOWALL=0&SUB=&Temporal=2011&THEME=90&VID=0&VN
AMEE=&VNAMEF=

7 A

3 EAOEAAT AO Aish O' AAT EA 3EIGCET ¢ AT A / OAl 40AAEOEiIThHO®G
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Music and language are often seen by Gaels as inextricably linked. Jonathan

$AT AT ETC AOOAOOO OEAOA EO A xEAAOPOAAA AAI EAE

for its distinctive character,and that its proper articulation is possible only through a
AAT El EAOEOU x F @aveverEbkcausétheGridgic@ds grown in popularity
while the use of the language has declined, many practitioners of this style are lomger

fluent Gaelic speakrs. As the Gaelic language becomes more imperilled, Gaelic traditional

i OOEA AAAT T AO AOGAT 11 O0A EI Bl OGsAIfuded ithde AOT OOOAI

sense of place, erivonment and cultural identity. &8

4EA | OOEAB0O Al 1T OA /oésindt frédclode itsitran®niissionAT COAGCA A

through common music notation.Kate Dunlay, an American fiddleand ethnomusicologist
who studied fiddle music and dance extensively in Cape Bretp@xpressed surprise that
many of her teachers learned music from written surces as well as by ea¥® Although
reading the notation is a common first stepn learning a tune, Cape Breton fiddlers are
vehemently opposed, Dunlay emphasizes, to playing a tune exactly as writtdnstead,
musicians ornament or vary the tune slightly. Dunlay notes that stylistic correctness is very
important, but, like other scholars, does not elaborate exactly what characteristics define
the style. This leads me to hypothesize that part of the Qaemusic style is made otubtler
elements like microtimings.

In examining the fiddle dance music of Gaeldom, it is important to recognize the

origins of these tunes and how it has affected the tunes in their current instrumental form.

7+ 17 AOEAT $AT AT ET ¢ch O)1 00001 AT 6A1 - OOEA AT A ' AAl EA
International Journal of the Sociology of Languag®6 (November 2010): 246.

B3 EAOEAAT AXETAGBIhG OATAR T /EGFAT 4 OAAEOQEI T hd puyos

19 Kate Dunlay, "Correctness in Cape Breton Fiddle Music", liner notes faditional Fiddle Music of Cape

Breton Volume 4. MacKinnon's BrookVarious Artists,Rounder Reords 7040, CD, 2008.

2A0



According to Lamb,(t is a commonly expressed belief amongst Gaelic speakers that their
AAT AA [ OOEA 1 OB gdchl veRidna of Aadce Qiheb \Gededften used for
dancing when no instruments were available. This form of music is part of the repertoire
known aspuirt-a-beul (singular: port-a-beul). Puirt-a-beulis a Scottish Gaelic term
OOAT 01 AGET ¢ O OéQltdhtbatpE@ED OBAT DI AOEA AO 0O0O0I ¢/
0011 coos8 )y O EO A CATAOAT AT 1 OAT OO0 wdrd T C [ OO
originally for voice but then were adapted for instruments as they became available, and
for the past hundred years, the instrumental versions have been preferred. Today the
tunes are seldom performed vocally, since the lyrics are often nonsensical non-narrative,
and the Gaelic community tends to value other vocal genrgsuch as Gaelic songabove
puirt-a-beul. These tunes in their instrumental form, however, are among some of the most
popular dance music in this style. Without the explicilink to language, what is it about this
music that makes it still so distinctive in character? The answer can perhaps be found in
the rhythm and meter of these tunes.
Reverend William Matheson, an expert in Gaelic song and dance and a native Gaelic
speaker himself, claimed that he was sometimes unsure whether certajpuirt-a-beulare
meant to be sung in reel or strathspey timé3 Heindicated that the deciding factor was not
the pitch material or any structural element,but the rhythmic implications of the Gaelic

lyrics. Though not all performers in this style may know the Gaelic lyricReverend

207E1 1 EAT , Al Ah O02AAT ET ¢ ET OEA 3 00AOERatdisydidsEA2. /| OECET O
2(AAOEAO 3PAOIET Ch O- OOEA B® ,pAlgBOACA AT A |, AT ¢cOAGCA EO
22 |bid.

3(AAOEAO 3DPAOI ET Ch OAIDOBAC E OF VAt BGEAKEDH iAguiduple simple

time, strathspeys and reels incorporate different grooves and are often performed at different tempos.

Strathspeys tend to be performed slower, and with extreme beat subdivisions, similar thhuble dotted

rhythms, whereas reels are performed faster and with more even eighth note division3he difference can be

easily heard in the following performance https://www.youtube.com/watch ?v=B60q3ZFV]jAk(The

strathspey lasts from 0:00 to 0:50, at which point a reel begins).



https://www.youtube.com/watch?v=B6Oq3ZFVjAk

Mathesonmakes it clear that stylistic elements rather than structural ones are the primary

factor in defining this form. In his 2008 dissertation on Celtic Fiddle music, Jeffrey

(ATTAOOU AT 1Al OAAA OEAO OEA O' AAT EA O1 01 A6 A0«

DAOOEAOI AO OOUI EOOEA AOOOEAOOA 1T &# @A 1 OOEA A<
Like a great deal of dance music, thiepertoire has a distinctive rhythmic feel, akin

Oi OEA OcOii 6Ae T £# PI DOI AO 1 OOEAS8 4ET OCE OEA

but boring. At performances, it is not unusual to witness audiences spontaneously clapping

along or cheering whan a fasttempo reel is played. Musicological research intopuirt-a-

beulhas yieldedmany interviews with insiders who emphasize the rhythmic subtlety of the

genre. Although most of these tunes are notated with straightforward rhythms of eighth

notes and quarters, intervieweesassetOEAO OEA OEUOEI| G=iagykh®A O AA

that there is nuance beyond what can be achieved with notation. Furthermore, it seems to

be a widely held belief among cultural insiders that the inflections of the lyrics have been

absorbed into the instrumental renditions of these tunes, ande AO OOEAOA

inflections81 AOCAT U AT 1T OOEOOOA OEA ' AAl EA »sResauseA OOET 1

informants describe the rhythmic nuance, or groove, in these general termgather than

with reference to music notation, perhaps the actual nature othe groove can be

illuminated by examining actual timings of performancesmaking use of methodologies

usually applied to the jazz canonThough recordings of traditional sungpuirt-a-beulare

scarce, there are more easily accessible recordings of the ingnental renditions of these

tunes, which have superseded their vocal predecessors in terms of widespread popularity

2x AEREOAU (AT T AOOUR O&EAAI A ' Oii1 6AOqd )AAT OEOUh 2APOAOAIL
01T BDOI AO #0O1 OO0AS AT AOT OAd08),@EAOEOh 51 EOAOOGEOU 1 £ 41 011
s# AOOETT A 0AOOI T Oh - N@\K)a‘x hiel ¢awABOI ET ch 000EO0O
%% EUAAAOE $1 EAOOUhRa"NGA & 6ET¢c vAIBAOI ET ¢ 00 0OEO0O



and prevalence. Instrumental are more accessible for players as well as listeners, as the
tunes do not require fluency in Gaelic.
Fiddle tunes based ompuirt-a-beul seem a particularly fruitful avenue for this
investigation as the genre provides the opportunity to study this rhythmic nuance (possibly
derived from linguistic influences) on the music without the necessity of taking Gaelic
lyrics into account as a notGaelic speaker. Glenn Graham, a noted Cape Breton fiddler in
this style, seems to affirm that it is possible to do the music justice in this way, claiming that
OEO EO OEA AOI OEOAOQOETT 1 £ AlrhytBris@fdBcdden® A OAAT CT
combined with digital ornamentation and bowing applications that help to create a Gaelic
O OT A ET OEA EEAAI AhZ Grahém desedoeshiddErs witb vhriodd ODAAE
exposures to spoken Gaelic and claims that simply becamg familiar with the basic sound
I £/ OEA 1 AT COACA EO AT 1 OCE O EAI P EIT &£ OAT AA A&
understand or speak the language. Based on what Graham describes, this seems to be on
par with attempting to mimic the basic sounds ad cadence of a foreign language while
speaking, without necessarily knowing any vocabulary.
In addition, the fiddle has been a vibrant part of the Gaelic tradition for years. In
3AT Ol ATAh TT1 U OEA AACPEDPA DPOAOAMndpa AT U AEAI I /
traditional instrument for the country. Until recently, solo fiddle playing was the norm,

often used to provide music for dancing. Historically it has been popular with both high

and low classes in Scotland, since both groups share the same ngpey of dance music. In

21 Glenn Graham,7he Cape Breton Fiddle: Making and Maintaining Traditio{Sydney: Cape Breton University
Press, 2006) 64.



AAAOh EO xAO OEA OEAEAO Al AOGOGGEO PATAEAT O A O
published collections of these tunes in the eighteenth centursg.

The cultural implications of puirt-a-beul and instrumental dance tunes are heatedly
debated as often as they are discussed in scholarship. There is disagreement about the
0" AAIAEDOe 1T £ AEAEAOAT O AT i1 01 EOGEAOGh AO ' AA1T O E
Scotland for generations and the culture has grown and changea different ways. This
disagreementcallsinto question the authenticity of Gaelic musicians ifCape Breton,
Scotland, and elsewhere. While it is important to acknowledge the political and social

background of Gaelic music, this paper aims to address theusical qualities and therefore

the political concerns described above are beyond the scope of this project.

Dance tunes and traditions

Thedance musicrepertory consists of several forms such as reels, strathspeys, and
jigs. William Lamb painstakindy edited and republished+ AEOE . T O AT -AA$T T Al
a-Beul: The Vocal Dance Music of the Scottish Gae2912. ThiscollecionEO AT T OEAAOAA
fair sampling of the genre®® Out of this sampling, 55%are reels, implying that the reel is
the most common of these dance forms, and therefore a good starting place for a study of
the style.Though the reel is present in other related styles, such as Irish and American

fiddle playing, it is believed that thegernre originated in Scotlands3°

28 Robin Stowell, The Cambridge Companion to the ViolifCambridge: Cambridge University Press,1992),
240.

29 William Lamb,+ AEOE . | OF AT - faB&ul’ Thd VodabDanc@Muiabtihe Scottish Gaélsle
of Skye: Taigma Teud, 2012), 20.

30 RebeccaVicGowan and Andrea Levitt, "A comparison of Rhythm in English Dialects and Musi¥/isic
Perception: An Interdisciplinary Journal8, no. 3 (February 2011): 308.



, AT A AAEET AO OEA OA Abwinj quavérmoveriebtindlla AOO OI T T «
breved! Indeed, reels are typically notated in 4/4 or cut time, and tend to feature running
eighths. The smooth-flowing" or rhythmically consistent way in which they are commonly
played today is referred to as a ‘round’ style.
Another defining characteristic of these tunes is their melodic brevitymeaning that
short melodic material is repeated again and again during a fulength performance3? As a
general rule,puirt-a-beulhave a maximum of one verse and one chorpwith both sections
being repeated 33 This convention carries over, agbinary AABB form into the
instrumental genre that utilises the melodies opuirt-a-beul. Most tunes are therefore
divided into two sections, which often contrast one another either in melodic material or in
pitch register.34 In other words, there are (at most) two differing sections which are
repeated atwil.- U AAOA OOOAU *AT0 UOBEAG CO GIERAA FGPA AR Oh 6 A
mold.
Differently named tunes sharea number of melodic similarities. Many of the tunes
use motives of a few beats as building blocks for larger phrases. The pitch material is often
straightforward, sometimes with surprisingly few non-chord tones. Hennesspbserves
that "the tunes are not melodies in the classical sense, with many of them simply
arpeggiating triads or seventh chords. In essence then, the tunes are constructed as

rhythmically prolonged chords rather than as melodies to be harmonized. As instrumental

dance music, this is perhaps not surprising3® However this feature seems more

s, ATAh O2AAT ET ¢ ET OEA 300A0OEOPAUGHK ¢x38
32 Heather Sparling, "Categorically Speaking: TowardsTheory of (Musical) Genre in Cape Breton Gaelic
Culture," Ethnomusicology52, no. 3 (Fall 2008):402.

33 |bid., 415. ]
#(ATTAOOUhOIOREBABH A cpus
3 |id.

10



noteworthy when one considers the vocal origins of these pieced.he relative simplicity of
the pitch material makes it even clearer that performers create interest through bier
means. Hennessy speculates that some of these methods might include accents,
syncopation, and ornamentation3¢ but | hypothesizethat microtimings alsoplay an
important role.

When analyzing the groove of dance music, it is essential to consider thenda
movements which accompany the musicPuirt-a-beuland the instrumental tunes that
descend from it are used irseveral dance traditions associated with Scotlandncluding
step dance, sword dance, Highland dance, and Scottish Country Danciggwith extensive
and varied techniques’” Any given reel can be used in any of these styles and it seems
likely that the groove and microtimings of a reel would interact differently with different
styles and steps. Thereforébelieve it best to focus on just oa associated dance tradition.

Scottish Country Dancingseems like an appropriate choice. This stylenjoysthe
most widespreadpopularity, soit is likely more people have participated in this sort of
dance with traditional Gaelic musig rather than the specialized few who study Highland
Dance. Despite th&ritishCT OAOT | AT 680 AOOAI PO O AOAAEAAOQA
Country Dancing was a part of worldwide British school curricula for many decades.

Even today, this style of dancing is a popular social activity across the world, with groups as

B(ATTAOOUROIOIREABHR A cpu 8
37 Jean Milligan, "Scottish Country DancingJournal of thelnternational Folk Music Council (1950): 32. o
' ECE "AOAAEh O3A1T OOEOE # 1 Dahc®Magazisas,ind Ell (Npvemider00d): @l OT ¢ 31
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far away as New Zealand and Jap&h.The tradition not only has deep roots, but has also
continued to grow, with new dances being written each yeat?
In addition, the culture of Scottish Country Dance supports thiendings of Sheridan
et al.,cited above, about the centrality of music. The dance is a strongly social group
activity. Dancers are put into sets consisting of a number of couples arranged in twods
or a square, depending on the dance. There are a number of basic figures and formations
which are combined in various ways to form a full dance. Usually a dance will leave the
dancers in a new order and is repeated until everyone has returned to threstarting
position.41 Though traditional dances are ofterassociatedwith certain tunes, dances can in
fact be danced with any tune of the same typend duration. Other dance$ave no
particular tune association, and cafoe danced with anymusic with the correct number of
bars.
The most frequently used step in Scottish country dancing is the skighange step,
which is used for travelling, so this step likely interacts with the groove of its accompanying
music. Some version of this step has been documedtas far backas 180542. The step is
AAOGAOEAAA AO OAAOAT AETI ¢ OEA OECEO A 10 £l OxAO/
OAI A £ 1060 A OAATTA OEIi Anh Ui O Ei D OPIT EOh AT A

repeated, except the dancer advances tHeft foot first this time. It takes a full measure to

390$ A1 AET C | A Ofinene/som @4 Eabuénh 4 P065, accessed May 29, 2014,

http://www.lexi snexis.com.ezproxy.library.ubc.ca/hottopics/Inacademic/?verb=sr&csi=161929

©07EAO0 EO 3A1T OOEOE #1 01 OOU $AT AEi GCed h 4EA 21 UAI 3AT 00
https://www.rscds.org/article/what -is-scottish-country-dancing

41 1bid.

42 GeorgeEmmerson,A Social History of Scottish Dance: Ane Celestial RecreatidMontreal: McGill-k1 OAAT 8 O
University Press, 1972),168.
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complete a slip step on the right foot and the left foot, meaning that beat 1 is the beginning

of a new skipchange on the right foo#3

Rhythm and meter in music scholarship

Thefoundation for my approach can be found in such influentiatheories as Justin
, 1 T AlHéadn@in Time: Psychological Aspects of Musical Métdr A # EOEOOI PEAO ( £
Meter as Rhythm Although these texts focus on the analysis of rhythm and meter not
specific to Gaelianusic, they, along withmore traditional music theory, provide the basis
A1 O TATU AT 1T OAI BT OAOU OAET ILANODBO | D OAT O AIAL All kd
cyclic and incorporates beat subdivisions as part of the defining feature of meter. London
hypothesizes that different tempos and even slight difference in subdivision ratios create
different metrical experiences# ( AOOU8 O I AOOEAAIT OEAT OU EO AAOGA
projection, where the listener predicts the timings of upcoming events othe basis of
durations that have just been completed. Hasty also discusses the qualities that
characterize different metrical events, such as anacrusis, continuation, or beginnings.

One specialized area that has proven particularly fruitful in charactézing musical
OCOiI 1 OAd EO OEA OOOAU 1T £ OABGDPOAOOE OAsWHhEN OT OET E
involve the comparison of the precise timings of musical events with each other and with

inferred or explicit metrical beats. Usually measured in milseconds, these timing

43 |bid., 310.

44 Justin London,Hearing in Time. Psychological Aspects of Musical Metdtew York: Oxford University Press
2004), 143.

45 Christopher Hasty,Meter as Rhythm(New York, USA: Oxford University Press, 1997).

46 Charles Keil, "Participatory Discrepancies and the Power of Musi&u/tural Anthropology 2, no. 3 (August
1987): 275-283.
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differences sometimes exist on the fringe of human perception, but nonetheless have an
impact on how musicis heard! © - AOOEAx $AOEAO xOEOAOh O! EAU
PDAOAI OI AT AA 4 Somé&fdaiuied\ ok \Fadiakilidy|Us8odas dynamics, are often

TT OAOAA ET1 A bE AdAdherifagord ate@i6 dntalCor sAdedxdbe

s oA s o~ =

timing.4° It is obviously difficult to determine whether microtimings are systematic or
unsystematic, as evelithe performer may not befully aware of them. In order to help
determine whether there is purposeful use of microtimings in this style, | will consider
both trends as well as outliers in the microtiming data, and attempt to explicate the effects
of these timings on the listener.For this reason,| will analyze microtiming trends and
outliers and consider themusical implications and possible effects on listeners

Despite widespread scholarly interest, the relationship between timing
measurements and the experience of groouemains somewhat mysteriousSome studies,
such asa project by Jan Fruhauf et al.found that students rated a mathematically accurate
drum pattern as having the greatestpattern quality dwhen compared with the same

pattern played with microtimings.5® However,+ AET AT A &A1 h&OADEADBOEAD(

7. AOOEAx $AOEAO Avizrothming Devidlidn&oh thewErEdpfodof Grébve in Short

2 E U O EMuSitRerceptior0, no. 5 (June 2013)497.

48 |bid., 498.

49 |bid.

50 Jan Fruhauf, Reinhard Kopiez, and Friedrich Platz, "Music on the timing grid: The influence of microtiming
on the perceived groove quality of a simple drum pattern performance,Musicae Scientiad7, no. 2 (June
2013): 246.
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have to be out of time to groove¥! If both of these are correct, ther'pattern quality" and
groove must be different aspects of rhythm.
Vijay lyer expresses a sentiment similar to Kes and Felds, sayingthat African
i OOEAEAT O EAOA OOEAEO 1T x1 x AU@2niedfingihatiedc®ET T Ol
ET AEOEAOAT EAO EEOTEAO 1T x1 OFEAAT 6 1T &£ OEA | OOE/
groove-based Africaninfluenced music rather than the typicalWestern art music
traditionally favoured by music theorists. A methodological question in all microtiming
studies is: what is the referential beat with which the actual attack timings are discrepant?
For the music he is interested in, rathethan finding a theoretical beat by averaging all the
instrument timings, lyer refers them to a particularinstrument, the clave, as the definitive
timekeeper. This means thatin theory, all the instruments could play marginally ahead of
the beat(represented by theclave)for the duration of the piece?3 lyer focuses on the role
that groove plays in stimulating movement, citing scientific research which suggests that
OOEA AAO 1T £ 1 EOOAT ET @he &ime roehthl récesEeA thdt geaetate ET OT 1 (
bodily i T OEst ) BAOG O x1 OEh ljadmicrotiningreésdakcd, foduded dn 1 A
ensemble music rather than soloists.
Matthew Butterfield applies findings ofcognitive studies on expressive microtiming

z A N =

that participatory discrepancies are intrinsic to the groove of a piece, which in turn

51 Charles Keil and Stephen Feldljusic Grooves: Essays and Dialog(@kicago, USA: Univeity of Chicago
Press, 1994), 155.

s2Vijay lyerh  O%i AT AEAA - ET Ah 3EOOAOAA #1 Cl EGEINIABGEAANA %OOBARDD
Music Perceptior19, no. 3 (Spring 2002): 398.

53 |bid., 399.

54y UAOh Owi AT AEAA - ET Ah 3EOOAOAA #1 CIEOETThd owgs8

55 Matthew Butterfield, CThe Power of Anacrusis: Engendered Feeling in GrooveA OA A - Mu§IETAOrg 6

Online12 (2006). http://www.mtosmt.org/issues/mto.06.12.4/mto.06.12.4.butterfield.html _(accessed

January 8, 2013.
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determines whether a listener perceives the music as laid back or driving forward. Rather
than considering thetiming discrepancies between instruments Butterfield focuses on
timings within a single line, the bass ostinato of A OAE A ( Ghanfeledhéx@mining
how its microtiming affects the sensation oanacrusis.
In another article, adapting a concept of Fernando Benadda be discussed below,
Butterfield explored EAUU OOxET Co6 NOAT O Eatwhéeénihe duraiohs OAOI O
of performed eighth note beats and upbeat8 A similar measure can be found itMats
Johanssol PhD dissertation on rhythm and grooves in Norwegian fiddle musieyhich
usesmicrotimings to assess what percentage of the measure or beat was occupied by a
sounding event>’ Another contribution to this line of research is the work of Alan Dodson
who, amang other contributions to the field, addresseghe ways in which accentuation and
OAi b1 OOAAOI ET *8 38 "AAESO )1 OA1 OEl Tand. T8 p
prolongation.8 While this approach proves productivefor this genre, rubato and

expressive tempo changes are less important in music intended for dancing.

Groove

Although there has been significant investigation into groove in pop and jazz music,

there is some variation in how the term is definedDavies et alAA OA OE A Adnsafiocd AO OA

- AOOEAx " OOOAOAEAI A8 O7EU $1 * A Wuisic THR@ESAdEAIBION031x ET C 4 EA
(Spring 2011).

57 Mats Johansson, "Rhythm into Style: Studying Asymmetrical Grooves in Norwegian Folk Music," (PhD diss.,

University of Oslo, 2010).

58 Alan Dodson, "Performance Strategies in Three Recordings of Bach's Invention No. 1 in C Major: A

Comparative Study,"Canadian Journal of Mus/81, no. 2 (2011): 44.
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T A& 11T O0AT AT O 1T O sswhénbdfehig todrusici VijdyAyér describes music
xEOE COI 1T OA AO EAAOOOET ¢ OA OOAAAUR OEOOOAIIT U
collectively by an interlocking composite of rhythmic entities and is eitheintended for or
AAOEOAA ME®(RATAAOCDAS 1 ithA lerth rAdDe clriied With iOtwo
essential meanings: the acoustical repeating of a rhythmic idea that forms the metrical
underpinning for a piece of groove music, and the effect this has ap individual people
who respond collectively as a group to the sound of the groo\@! Matthew Butterfield
believes groove is created not only by the microtimings within a groove, but also by the
specific durational sequence of therhythmic ostinato itself.62 Lawrence Zbikowski takes a
more cultural and conceptual approach, describing groove as separate from swing, a more
stable concept created by the interaction ofmultiple musicians with pitch and rhythmic
elements3, as well as the cultural experience dhe listener. By responding to a grooveyn
this view, a listener is demonstrating cultural knowledge
4EA OAOI OOxEIT Cd AT A EOO OAOEAA AAEET EOEIT T ¢
defines swing as not only the unevenness of the eighth notes (the erpsive microtimings)
that is characteristic in jazz music but also as the interaction between drums and bass
xEEAE AOAAOQAOG ¢A) @1 GAKNED COEDOD 1 BIAG8OOOAOEAEAT A O
on the presence of more than one instrument.
From these definitions, groove seems to be clearly linked tepetition, interaction,

~ oz oz~ N P A~

i OOEAAT 11T O6ETTh AT A A 1 EOOAT AO6O DPAOAADPOEIT T T «

59 Davieset al,, "The Effect of MicrotimingDeviations on thePerception of Groové 6 T wX 8

60 Vijay lyer, "Embodied Mind, Situated Cognitiom 6 o wx 8

ss( ATT AOOUR O&@EAALVA ' O T OA

62 Butterfield, (The Power of Anacrusi8 6

63 L awrence Zbikowski, "Modelling the Groove: Conceptual Structure and Popular Musidgurnal of he Royal

Musical Associatiorl 29, no. 2(2004) : 275.

sa" OOOAOZEATI Ah O7EU $iI *AUU - OOEAEAT O 3xEIC 4EAEO %ECEO
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Most fundamentally, goove-based music is repetitive. In fact, one of the remarkable

characteristics of groove isthag ET ) UA 0800 EXOYOMMAT OOOOAET ET OAOA
1T1T¢c OOOAOAEAO 1T &£/ OEI A O AT AAAOI OOOAOGAA 1 EOC
musE A A1l  OOhaEk B 8a8, Groove creates an engaging musical experience even if
the harmonic and melodic material is minimal, predictable or highly repetitive. This is a
concept which seems to fit well withGaelic dance musicDespite the repetitiveness of the
melodic materiah OEA OOT AO AADPOOOA Al AOAEAT AAGO ET OA
in commercial and concert recordings.l suspect that expressive microtimings contribute
to this interest, as a solo instrument is still able to prowke clapping, stomping, or dancing
in listeners, despite the highly repetitive pitch material and rhythmic values
Thecyclic nature ofthese tunes (an AABB form which is repeated indefinitely) can
also be understoodintermsof T ET 2 AET 8 O iof. ABefpredente @ eitidhE O
with expressive microtiming creates groove The groove is constantly in the process of
being formed; the spontaneous deviances from mathematical timing and the slight variants
ET TAITTAU All1iT x OEA DBAOITAO &A1 OIORDADDTEDOEBO AR ATAC
groove is what imbues the music with a sense of life, preventing the repetitiveness of the
DEOAE | AOCAOEAT AOiT i AAATITETC OOACT AT O AT A ADPDC
As dance tunesteels (and other danceforms derived from puirt-a-beul) are

inherently groove based. In fact, it could be argued that the rhythm in these tunes

supersedes melody in terms of importance. Recordings of tradition@luirt-a-beulreveal

) UAOR Owi AT AEAA - ET AR 3EOOAOAA #i CIEOGEIThd owus
62 AET AAOAOEAARAO OOADPAOEOEITO6 AO | OOEA utrehefitArt dilowingE E1 A OAD
the listener to experience the music process towards &/osor goal, rather than simply experiencing the goal

itself. JohnRahn, "Repetition,"Contemporary Music Revievf, no. 2 (1993): 50.

72 AET h O2APAOEOEI T hde vums
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that the pitch tends to be more gestural than precise in nature. Rather than singing the
exact pitches of the given tune, performers giuirt-a-beultend to follow the general pitch
contour of each phrase. This indicates that the rhythm is much more impant in learning
the groove of a piece.This also seems true of the instrumental renditions of these tunes,
where there is often variation in the pitch material from musician to musician, or even
within a single performance.

Interviews reveal that some altural insiders themselves hold this opinion. One is
NOi OAA AO OAUET ¢ OEOGBO0 11 0 H&ikeAhe &rgérsfmightmdi O | AOO/
have a note of music in theirheadx EAO UT 0 CAO EO OEA OEUOEI h UT i
OEUOEA®BEAO ET OAOOEAXxAA xAT O O EAO A0O®OI AEAO/
, EEA EAUUh " AAI EA EEAAI A Pl AUET C EO 1T £ZO0AT AAO/
that differentiates it from non-Gaelic fiddling70 It seemslikely that similar methodologies
would reveal similar musical nuance in both jazz and Gaelic musics, allowing for a deeper
understanding of stylistic elements not readily transmitted by notation. This will also show
if the methodology used to approach jazz can be successfully dipd to other musics.

One of the performers analyzed in this study, Hanneke Cassel, is featured in a video
discussing groove inreels’t # AOOAT AAOAOEAAO A OAAT 80 CcOi 1 OA

pattern (pictured below).

TTe| Y
[1T7®
[T
eV
[1TT®
[1T7®
178\
TTe

Jz e

68 Jonathan$ A1l AT ET ch 0910 01 AU )OO AO 910 71061 A 3ET ¢ )Od #ADPA
0 O1 A O A OFdndafaniic Iedtsed. Celeste Ray (Tuscaloosa: Univessdf Alabama Press, 20

o3 Al Al ETCh O91 0O 01 Ahd) puxkO 9106 71 01 A 3ETC )
MAEEO AT1TAADPO EO Al O AAOAOEAAA AO O& AOI 0O
AT A ,1TAAT | AOOEAOGEAO] 6 E Bocotlsh EAYLEgdl, nd. A2: A1 T AT A
n1O02AAT ' 011 OAd 3 AT OOE OErolihd videod4:57, hdsted b RIDBLEVDEO, Augudti h 6
24, 2014, https:/iwww.youtube.com/watch?v=EBC1pQawfy4
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This is very different fromthe AT T AADO 1T £ CcOi T OA AEOAOOOAA A,
explanation and demonstration, it seems that this 3+3+2 pattern is restricted to
accompaniment. Like ornamentation, this sort of accented accompanimental pattern may
be a source of individuation among plgers. However, as the recordings chosen for analysis
have no accompaniment, | am focussing on groove created by the microtimings in the
melody itself, examining this slightly more subtle element as a possible source of individual
style.
In summary, a rhythm-oriented study of puirt-a-beulz and thus, the instrumental
music which stems from it? seens appropriate. Investigating the music in this waymay
OEAA TECEO 11 OEA ETTAO x1 OEETCO 1T £ OHA OOxET (
beone oftrA OT OOAAO 1T £ OEEO CA1T (Agelasbrie bfthe #y@FOOU AT A

defining qualities.
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Chapter 2: Methodology and Approach to Analysis

Selecting a tune

One popularport-a-beulEO O( 1T O ' ET EA 4EO . ECEAAT § (1 0Ol
knowni T OO0 AT T 1TT1U AO O* RiwHetuplaged dnGiddd & Anotheh AOA 06
instrument. The tune is a popular reel not only for dancing but also for performance
witness the commercial and critical success, mentioned above,ofAOU * AT A | AT T 1T A
recording in the original Gaelic. The tune was published for the first time in 1733, but it is
AAT EAOAA OEAO O*ATTU $AT ¢ OEA 7AA@GASOManyAEOOAA
notated variations means there is no definitive scor@? In fact, William Lamb estimates
that this tune is one of the most popular reels of all time. This means that the tune has been
heard widely not only in its traditional context but also in a more contemporary setting.

Yyl OiiT A OAOPAAOOG O* AT T U %dvengonad Wilile maAyA OA 06 E
reels consist of running eighths notes throughoutts A section does not, andefatures an
accented twosixteenth eighth note figure on the second beat of most measures that draws
the attention of the listener as one of its most sigificant rhythmic gestures. One of the
PAOAI Oi AOOh (AT TAEA #AOOAI h AAOAOEAAO OEEO AO

incorporates a number of melodideaps, whereas he B section is much more stepwise in
its motion, except for the last measure of each four measure phrase, which is often similar

to phrase endings in the A section.

72See Figure 1 onpage®4El O A OOAT OAOEDPOEIT T &£ O*ATTU $AT ¢ OEA 7AAC
Blamb,+ AEOCE . 1 O AT - AaB&u172d] A6 0 0OEOO

720* AT T Uhe3 AROAOd &EAAT A , AOOiThoe 91 O40AA OEAKI h DI OOAA
https://www.youtube.com/watch?v=StOboC96AgM. Her characterization of the "cut" appears at 1:43.
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Though the secondbeat A sectionfigure is usually notated asm ,itis always
performed much less evenly The B section is also notated as eighth notes, laginthe A
section, theperformed beat is not divided as evenly as the notation indicate$he
combination of conventional reel rhythm and a notable rhythmic feure means that this
tune is particularly interesting to analyze using microtimings.
The selection of this reel was also based on a practical concern. Because of the
pi DOl AOEOU 1T £ O0*AT1TU $AT ¢ OEA 7AAOGAORG 11 OA
five different performances to be analyzed, whereas other tunes have only one or two

suitable recordings available.

Notation and style

Although traditionally these tunes were transmitted orally, fiddle tune collections
began to be published as far backs the 18" century,’> and today online collections have
made transmission by notation even easier. There is a large discrepancy in how they are
notated, however, for several reasons

The tunes are, by their very nature, highly variable. The same tune will be played
differently from personto person andfrom performance to performance, with the basic
melody being embellished or slightly altered.This is not only a facet of the styleyut also a
result of many years of oral tradition before the increase in popularity of notated

transmission.

s Lamb, Kejth Normal - AA$T T A-é&-Bedlon. 0 OF OO
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In addition, eachreel (and other dance tunes)has accumulated many different titles.
Every tune has numerous variations, with no single notatedersion being a definitive
model. FO A@Ai Pl Ah O*ATTU $AT ¢ OEA 7AA0AOG EAO Al
session.org’® and is listed as appearing in 309 different tunebook& with eleven settings
available online, all of which are slightly different.
Lastly, there are discrepancies in the way that the rhythms are transcribed. For
example,while the second beat figurdeatured in this tuneis most commonly notated as
two sixteenths and an eighth, there are several other notated interpretations, such as a
guarter note with a turn, a triplet figure, or two eighths. Because the most common

notation is two sixteenths and an eighth, this will be the figure used imy transcription s.

Rhythmic nuance and classifying groove

Keil claims that theorists need difeA T O ADPDOT AAEAO O1 AOAI OAOGA
OPi1 xEAOEAO OEA bDPOiI AAOGOOAI 8 Thoregetiive Hodv® EA AODA
based nature of a reebeemsto make it a good candidate for a processual approach, one

that examines the rhythmic and metri@al processes at play. For the purposes of this study

will mainly focus on aspects of microtiming that have mainly been studied in jazz. My

76 The Session is an online community dedicated to traditional music, particularly in collecting notation and

recordings of various tunes. Though their main focus is Irish music, the other Celtic traditions also find a

homein this community.

70* ATTU $AT¢c OEA 7AAOAOhe 4EA 3AOOEITh 1 AOCO 11 AEEEAA $
http://thesession.org/tunes/380

78 Keil and Feld Music Grooveg,3.
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approach is informed by empirical research on the thresholds of human entrainment, as
OO0i i AOEUAA iehingii Timé® 1 6 O
Groove studies usually focus on the interaction of different instruments to
demonstrate that despite their repetitive nature, grooves are not static, literal repetitions.
However, there are some exceptions, such OO0 OA O £E A1 A &hamdlebihat OOOAU 1
focus on microtimings within a single layer of the texture. Dancetunes ofthe puirt-a-beul
tradition were and are commonly played or sung by a single musician, meaning that
participatory discrepancies between essemble players are not present.Therefore it seems
xT OOE AT 1 OEAAOET ¢ xEAOEAO " OOOAOMmhekdare6 O ADDOI /
indeed expressive variations, but these occur within a single line, not in relation to more
than one musician. Theefore interaction between instrumentsdoes not contribute to the
groove, which is instead createdhrough expressive variations by the soloistHowever
"OOOAOEEAI AGO APDPOI AAE O1T A ®WwHich, Blperfeimddd OOA A 1
by an individual, could be conceived of as multiple sounds, instruments, and lines. My
approach will take his methodology one step further and apply it not only to a single
musician, but to a single melodic line My work is similar to that of Mats Johansson of the
University of Oslo, who investigated beat durations in solo fiddle musi&. However my
research will focus on how the beats are subdividedMy intention is to explore how the
groove is created by factors other than the interaction of multiple lines, namelye division
of eighth notes and how these ratios change depending on their location in the measure,

phrase, or section.

9 London, Hearing in Time,31-36.

00" OOOAOEZEATI A6O 1 AET &£ AOO EO OEA AAOO OAiph AOO EA AEO
percussion, not as a solo line.

81 Mats Johansson, "Rhythm into Sty& 6



To proceed further, | must clearly define what groove means in the context of fiddle
reels. As discussed earlier, groove is associdteith repetition and the effects of rhythm
and meter on listeners (especially effects that spur movement). In this context, groove will
be defined as the way that the repetitive rhythmic material is varied with expressive
microtimings, and how the trendsand outliers in these timings create interest and evoke a
reaction in listeners. lyer claims that African musicians (and presumably musicians from
other cultures) each have their own individual feel of the music, or relation to the tactus,
and | suspecta similar phenomenon may be present in Gaelic fiddling, a style which is often
considered to be highly individual. For this reason, | analyze recordings by five different
performers, to see which trends are ubiquitous and which features may be more
idiosyncratic. My work here will demonstrate how a methodology developed for a
different genre, jazz, can productively characterize rhythmic aspects of fiddle dance music,

specifically in reels.

BUR and UBR
In 2006, Fernando Benadon put forth the concept of Bedlipbeat ratio (BUR) as a
way to measure thevariance in microtiming at the eighthnote level across phrases jazz.
As its name implies, BUR is determined by dividing the duration of the emeat eighth note
by the duration of the offbeat eighth note that follows it. It is calculated for each beat in a
passage, and so may vary according to how the durations vary as the music proceeds.
Benadon used this concept as an alternative to the more subjective ©T AET ¢ OOxEIT ¢ O

noting that BUR takes into account that there may not be one definitive ratio to exemplify
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the style of swing8? Instead,the succession o0BURs expressesthe small variations of
duration and thus implies that swing (or, for that mater, any other stylized groove) may be
more of avarying processthan one definitive and unchanging proportion of eighths.
Bendd 1 T 8 O AT Al UOE @is fowln thah raicsotir@ind B BIbseyconnected to
structure and phrasing83 For example,he observes a common trend for BUR to increase at
PEOAOGA AT AET ¢cOh A pEATIs# ATi1T EA AOAO O"52
Subsequently, Matthew Butterfield studied swing by examining two quantitative
measures of variation: the BURxgain (although he handlesit slightly differentl y) and also
what he calls the UpbeaBeat ratio (UBR) for successive pairs of swung eightl§8UBR is
found by dividing the duration of the offbeat eighth note by the duration of the onbeat

eighth that follows. BUR, UBR, and their relation are illustrateolelow:

Xy z
BUR =x/y

UBR =y/z

Each ratio is understood as a property of the second event in the ratias the ratio
demonstrates the division of a tweeighth-note timespan. hus the BUR for the second
eighth note in the example is x/y, and the UBR of the third eighth note y/z. BUR and UBR
that are farther from 1.0represent more unequalbeatdivisions. A numberlessthan 1
indicates a value where the first eighth note in the pair is shorter, whereas a number

greater than 1 indicates the first eighth note is longer.

2g AOT AT AT " AT AAT T h O3 1-Kolek is Expldside Micd & O @ EthnBriilsicolgf5T, E O E
no. 1 (Winter, 2006),75.

83 |bid., 76

84 |bid., 80.

85 Butterfield O7 EU $1 * AUU - OOEAEAT O 3xET C 4EAEO %ECEOE
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Butterfield uses the BUR and UBR to characterize several aspects of jazz rhythm.
Ciing) UAOB6 O A ;dekphihsAnatia higher BUR values on each beat place greater
emphasis on the quarter note pulseresulting in stronger entrainment8 Healsosuggestsa
lower BUR than expected (i.e wherethe second note comes earlier than anticipated) can
enhance syncopatior#’ Further, he claims that these ratios are essential for tracking how
i OOEAEAT O AT 10011 xEAO EA AAI# This @bk calded OET T Al
locally by a change from a longer duration to a shorter one; the greater the difference in
duration (as characterized by the BUR), the greater the motional energy. Motional energy
can also be createdcross longer timespans. Wen the divison of each pair of eighth notes
is widely varied and unpredictable the feeling of spontaneity creates rhythmic tensiong®
Just as a stronger dissonance is more drawn toward its resolution than a weak one, so too
are the uneven eighths drawn forward intime, potentially toward a more consistent and
easily entrainable division0
Adopting” OOOAOZEAT AGO OOAAOGI Al O liwkkstibrei@toC AECEO
musical events as eighth notes even when the BUR implies divisions that correspond better
with other notated rhythms, such as tripleteighths. This corresponds better to the
common notation of the tunes andas such, likely corresponds to how performers
conceptualize these rhythms.

Until recently, most research intomicrotiming in jazz has focissed on their metrical

and rhythmic effects. However,Benadon encouraged theorists to examine how

8 |bid., 8.

& Butterfield 07 EU $1 * AUU - OOEAEAT O 3xET ¢ 4EAEO %ECEO .1 O0Adeo
88 |bid.

& |bid.

% |bid., 4.

ol |pid., 5.
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microtimings interact with melody, harmony, and phrase structure?2 He identifies three

main ways that pitch elements interact with BeatUpbeat Ratio: shifts in harmonyand

melody can coincide with shifts in BUR value; phrase endings often resynchronize a
OT1TTEOCO60 "52 xEOE OEA OEUOEI OAAOGES 160 "52n ¢/
repetition of microrhythmic features aswell " AT AAT 1 60 OAOAAOAE Al O A
different performers play with different microrhythms. His examination of five different

i OOEAEAT O OOCCAOOO OEAO AAAE bAOmAreamehitdf EO OAE !/
AAAO OO0A%KIE hEGaEIE dor@munity, where musicians often strive for a blend of

stylistic conformity and individual expression, it is interesting to investigate if a similar

trend occurs.

Studying "Jenny Dang the Weavero

This project analyzes five recordings o€enny Dang the Weavéby different
performers, in order to understand how microtimings contribute to the rhythmic identity
and groove of the tune. The original intent was to investigate the microtimings of multig
performances by the same performers. This required that each recording had to feature
solo fiddle with no other instruments, as the timing of the fiddler would likely be affected
by the presence of another musicianAlthough solo performance is quite ommon in the
field, recordings of this nature turned out to be scarce, and only five suitable performances

were found.

2. A7 AATT R O3BBAEI C OEA "AAO
93 |pid., 74.
9% |bid.
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Happily, they are from awide array of performers versed in the traditional Scottish

style: Jim Blair, Neil Cameron, Hanneke CasseluBe MacGregor, and FarquhavlacRae

Jim Blair is a fiddler who has studied both in the United States, as well as Scotland, with

such prestigious teachers as Catriona MacDonael.Neil Cameron is a Nova Scotian who

has studied and performed traditional fiddle music in both the Maritimes and Scotlané¢

Hanneke Cassel is a recording artist from Oregon, USA, who not only won the US National

Junior Scottish Fiddle Championship twice (in 1992 and 1994), but also won the US

National Scottish Fiddle Championshipn 1997.97 * OOAA - AA' OACTI O EO 11T A 1

most celebrated Scottish fiddlers, having recorded numerous albums both as a soloist and

as part of a group. He is also well known as a fiddle pedagogue, and in 2010, became the

presenter of the BBC Radio $tland show Travelling Folk% Farquhar MacRaewas a

Scotsman and native Gaelic speaker who became renowned in the traditional music scene

in Scotland, though never as a commercial artist. In obituariddacRaewas lauded as

EAOET ¢ OAPEOI I EOAA 1 OAE O

nameto beOOUT T T UI T OO xEOQOE ( EC®I AT A
Theserecordings are performed not only by diverse musicians, but also in varied

contexts. # Al AOT 180 PAOAI Oi AT AA EO OAEAeat®i i A 91 0

95"Jim Blair: Fiddle Teacher," Facebookast modified June 16, 2012, accessed February 12, 2014,
https://www.facebook.com/fiddlesession/info

%01 AT 6O0ho . AEl #AT AOI 1T | AREAR ftcesied Pebria@ A% 2014A 00 11 AEEEAA
http ://www.neilcameronfiddle.com/about o S o
7O(ATTAEA #AOOAI "EICOAPEUhe (ATTAEA #AOOAl | EEEAEAT 7

February 12, 2014, ltp://www.hannekecassel.com/bio.html

®O0" El COAPEUhG " OOAA - AA' OAcCi O / £#EEAEAT 7AAOGEOAR 1 AO0O |
http://www.brucemacgregor.co.uk/about/

9. AOOET - AAAT 1 MdcHa#' TH8 Klekaly’$€pBahaSeptember 12, 2000accessed February 5,

2014, http://www.heraldscotland.com/sport/spl/aberdeen/farquhar -MacRael.218830

100 Shona McMillan, "A Highland Gentleman: FarquhdfacRae the Roshven Fiddler,' Fiddler Magazine

February 1, 2008, accessed February 5, 2014,
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himself.101 Though the performance takes place in a relaxed settirgnd with seemingly
amateur recoding equipment, Cameroe O x A1 1 AxAOA T £ AT AOAT OOAI
performanceis another selfrecorded video intended for the internet, though in this case it
can be found on MySpace rather than YouTub®& # AOOAT 6 0 PAOA&E Oi AT AA EO
YouTube, this time as pd of a tutorial series directedat fiddlers who want to learnthe
tunet3 3EA EO Al 01 ZAAOOOAA ET A 11 OA AAOGAEI AA 1A
7 A A O RsOr8i$recording was not analyzed for microtimings due to the presence of other
instruments, but her discussion of the tune can shed light on her approacb it. For
example, Cassel refers to phrases as consisting of two bars, suggesting that she
conceptualizes the tune as being broken up into even units.

Like CassedlO - AA' OACI O 310 appelr®iEaninbtiddtiohal video. His
performance opens a video tutorial on how to play what he referstd O OOOEDI AOO6 j O
m figure), which explains why his recording includes only the A sectionMacRa® O
recording is part of a set of three tunes, recorded by Calum lain MacLean as paraof
historical archiving project by the School of Scottish Studies in Edinburgii®

When comparing these recordings, it is important to consider how these artists may

EAOA AAOI OAAA AAAE 1 OEAOG6O EIT &£ OAT AAh AEOEAO /

1000, AE] ro#ddihset-' 1 AT AT A - AOAET* AAEEA #11 AT AT oOT3EI OAO 3PA
YouTube video, 3:03, posted by "NeilRHCameron," December 6, 2011,

https://www.youtube.com/watch?v=0wIFDj6C1BI

w0wd* ATT U $AT ¢ OEA 7AAOAORG IimvBE@dAAA OEAAT h pgmmh DI O0AA
https://myspace.com/jimnblair/video/jenny -dangthe-weaver.../50870110

wO( AT T AEA #AOOAT DI AuO *ATTU $AT ¢ OEA 7AAOAO EAOOHhSG 91
September 1, 2010, https://www.youtube.com/watch?v=SYU22NKsp2M

104 JennyDang The Weaver: Fiddle Lessdntitps://www.youtube.com/watch?v=StOboC96AqM

055" OOAA - AR OACT O-&EAMEN C AOGHGERS AGOD4 OAA OEAAT A uvdmoh
January 22, 2010, https://www.youtube.com/watch?v=FfwReZUXgAl

106 FarquhaMacRadr O4 EA 1 OET 11 (ECEI AT AAOOs &AOAxAIT1T O ,1TAE +/
7AAOAORG 41 AAOAT $ OAI Alipgy/Endv.tbbBrantualcheipce.tik/fulirddrdk7o681n T A
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differentiate themselves. In an age where recordings are so widely available, the question
of influence is complex and difficult to answer definitively, but a few observations can be
made. Though FarquhaMacRaewas a revered player in this stylehe played only a local
Al i1 61 EOU O1 AEAI CAOEAOET ¢cOh AT A AEA 110 OPAO:
artists. The only available recordings of his performances were made for personal use and
have been stored in archives. For this reason, it seems unlikehat the other musicians
would have heard his performances, meaning it is also unlikely theyere influenced by his
playing directly. - AA2 AAGO AAAOE ET c¢nnn £0GaEHaek®OODDT 00
Cassel and Bruce MacGregor are popular artistsw have toured extensively and released
commercial recordings, so it is conceivable that Cameron and Blair have heard their
playing, though I could not find definitive evidence for this. Cameron and Blair are the two
youngest musicians, and have not relesd any commercial recordings to date, so it is
doubtful that Cassel and MacGregor are familiar with their playing. Though previous
studies have often focussed ofGaelic musian either Scotland or Cape Breton exclusively
(as these are the two largest Géie communities in the world), | have elected to include
recordings from both the United Kingdom and North America. This was due both to the
difficulty in finding appropriate recordings, and also because the accessibility of online
recordings means that nost of these musicians have likely heard (and thus been
susceptible to influence from) fiddlers from around the world.

Because different performers play the tune differently, with variations in melody
and rhythm, there will be transcriptions for each. In order to maintain maximal clarity in
transcriptions, | omitted ornamentation (such as trills and turns). In addition, most of the

ornaments in these performances took place on quarter notes. Since my analysis discusses
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only subdivided beats, ornamented garter notes do not have any bearing on the eighth
notes which are used for the BUR and UBR valu&3. The ornaments were omitted not only
£ O Al AOEOUBO OAEA AOO Al 01 O1 AAEAOA Oi
ornamentation is almost never included. The lack of ornamentation in notation of these
tunes indicates that ornamentation is at he discretion of the performer. This allows
performers to individuate themselves partly by the kind of ornaments they use.

For example, both Farquhar MacRae and Hanneke Cassel seem to place
embellishment on all notated quarter notes, either in the form ofjrace notes or upper
1T AECEAT 6O EZECOOAOS 1 0A00A0 11 06AO0 1T AAOQO
ornamentation practice emphasizes a half note tactus. This may help to counteract the
downbeat displacement/backbeat effect created by the phenomemhaccents on beat 2
(which I will discuss later). In contrast, Macgregor typically embellishes only the third beat
of m. 3, decorating the eighth note B with an upper neighbour C. Like Cassel, this
ornamentation may also emphasize the halhote tactus, ut since Macgregor only
embellishes one measure out of every four, this seems less likely. It is possible that
-AACOACT 0860 1T O1T Ai AT O AAI 1T O AOOAT OET T OI

(moving from an implied D major harmony to an implied G mjor harmony).

107 While other research such adlats Johanssorglissertation, "Rhythm into Style: Studying Asymmetrical
Grooves in Norwegian Folk Music," suggest a link between ornaments and microtimings, this avenue of
investigation is beyond the scope of this project.

32

OEA

OEA

E /



Applying a jazz methodology

In jazz music, as mentioned above, expressive variations from even eighibte
OEUOEIi h 1T £Z0AT ETTx1 AO OOxET Cchd AOA Ai 1 OEAAOA]
the expressive variations in Gakc fiddle music.

Even afirst-time listener can distinguish wide variance in the microtimings of these
five recordings. The BUR and UBR ratios vary not only during a particular performance,
but also across performances by different players, who emplagifferent combinations of
long-short and short-long. This implies that if this music has a consistent metrical style, it
would be more based upon how BUR and UBR change and develop across phrases, rather
than a set ratio which is the same for all pairs agighths.

In reels, the typical tactus is a half note. Investigating the BUR and UBR could
determine if unevenness of division within the half note emphasizes the tactus as well. As
mentioned above, the eighth note division tends to be very uneven, bt order for this
tune to be viable dance music, a steady pulse must be easily accessed by listeners/dancers.
It will be interesting to examine how a steady tactus is enforced while the divisions are
varied and unpredictable. Though dancerentrain to ahalf-note tactus, there is still a
differentiation between beats 1 and 3. Because the skiphange step takes a measure for a
full cycle (a skipchange starting on the right foot followed by a skipchange starting on the

left), beat 1 is reinforced as a meical beginning for entrainment. Though the skipchange
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step is not the only step in Scottish Country Dancing, as the travelling step it is ubiquitous
to every set dance and also occurs more frequently than any other stégs.

&1 O AAAE OAAU ORAN € & zdedziive@thediming of every
attack, and theBUR and UBR foevery pair of successive eighth notesThe data are
presented in the AppendixWhere the rhythm includes successive 16ths, as in the
characteristic 16M-16%h-eighth secondbeat rhythm of the A section, the total duration of the
16ths is considered to be an eighth. The purpose of this procedure was to identify any

trends in the BeatUpbeat ratio and UpbeatBeat ratio, based on location in the measure or

phrase. %@OO0OADPT 1 AOCET ¢ &OTi ,1TTAT1T8680 OEAT OU OEAO

partially through subdivision,109 | contend that the groove of this style is partially
constructed by the subdivision of each beat and by expectations that belatvel trends
create in listeners. Further, | contend that underlying microtiming trends also affect the
groove, based on how these trends are realized or subverted throughout the
performance.l10 |t may be that the underlying microtiming trends of each beat evoke a
movement response in the listener, based on how these trends are realized or subverted
throughout the performance.

To make this analysis as accurate as possible, the onsets of the events must be

located precisely. The software package calle€sonic Visualizewas used to determine the

108 For more information on Scottish Country Dancing steps, see Jean Milligd#on't You Join the Dance:
Manual of Scottish Country DancingPaterson's Publications: London, 1982).

109 | ondon, Hearing in Time 35.

110 Theseassumptions are informed bymy own experience (as a performer, dancer, and listener)and bythe
anecdotal evidence cited on p.4.(in footnotes 67769). While these views seem to beommonly held in the
theoretical literature on jazz and other groovebased musicsthere has been little researb in this area by
music psychologists. The existing research does not establish a correlation between microtimings and
groove, but in my belief, these studies do not rule out such a correlation, as they are based on synthetic and
highly repetitive microti ming structures, rather than microtimings created by living performers. Fruhauf et
al.,"Music on the timing gridh 6 260¢ Davies et a."The Effect of MicrotimingDeviations on the
Perception of Groove 0
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precise timing of each musical event. This program was originally designed to facilitate
research at the Centre for Digital Music at Queen Mary Universiti It has become
popular as a tool for music analysis, used by scholars suah Nicholas Cook2 and Alan

Dodson113

I00 | OEGCET Al ADPDPI EAAOEITT O AT A

i AE 1T £ EOO

O

the Mazurka plugins) have been focussehainly on piano music, possibly because the

POT COAI 80 /1 OAO AN AsIOEMubic with pieLise Betckskive

attacks114 However, because the pitch onsets in these fiddle recordings are not as precise
as those on a percussion instrument, this algorithm cannot correctly detect most of the
onsets,so another method was needed to sugpment it. A spectrogram of each recording
(produced by another algorithm of Sonic Visualizer) combined with slowing down the
recordings facilitated this manual placement. The onsets were determined and marked by
ear, and then verified by looking at thespectrogram and sound wave (which often showed

a spike at pitch changes or attacks). Once all onsets were determined, the tune was played
back at a very slow speed to confirm that all onsets were correct. The musical events found
by the Onset Detection Ayorithm were also verified manually using this strategy. For the

Farquhar MacRaeecording, the beats (and subdivisions) themselves were also verified

111 Chris Cannam et al., "The Sonic VisualiseA visualisation Platform for Semantic Descriptors from Musical

Signals,"in Proceedings of the 7th International Conference on Music Information Retrieval (1IS88)R 2006.

112 Nicholas Cook and Daniel LeeeR ET1 ET T OT T h O! - OOEAEEDOQAIOOODOON DEAA2HT 2 A
Centre for the History and Analysis of Recorded Music, last modified 2009, accessed May 3, 2014,
http://www.charm.rhul.ac.uk/analysing/p9_1.html

113 Alan Dodson, "Research Note: Expressive Asynchrony in a Recording of Chopin'suéieINo. 6 in B Minor

by Vladimir de Pachmann,"Music Theory Spectrun83, no. 1 (Spring 2011): 59 64.

114 Though there is a precedence for applying this technology to nepercussive instruments, inDaniel Leech

Wilkinson, The Changing Sound of Music: Appreo&es to Studying Recorded Musical Performan€eondon:

CHARM, 2009), Chapter 5, www.charm.rhul.ac.uk/studies/chapters/chap5.html
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manually in order to determine the quarter note pulse for comparison to a mathematical
model (described in more detail later on).
Once all the musical events had been accounted for, the (@iteronset interval) of
each musical event was determined. Thesdurations were rounded to the nearest
thousandthofasecond | ET1 1 EQAAT T Ah A and Weleuged 10 dalkulafedthe OT 06
BUR values.
After calculating BUR and UBR values, there were several methodological options.
Other theorists, like Benadon, ge this kind of information to calculate changes from beat to
beat. Butterfield discusses changes in BUR/UBR based on different instrument
interactions or structural changes. For my purposes, | decided to group ti&JR and UBR
based on their occurrencan the measureand section For example, | compared all BUR
values for beat 1 of the A section, looking for overall trends in the data as well as outlying
data points.
The rhythmic character of this reel seems to lend itself to comparing BUR/UBR
trends based on their occurrence in the measure, because whole measures of rhythms are
OAPDAAOAAS &1 O AgAi bl Ah OEA EEOOO AECEO 1 AAOOC

Jim Blair can be represented as follows:
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Every measure is conceived as havirgvery similar rhythm characterized by two

sixteenths and an eighth on beat 2except for the fourth and eighth measures, which are a
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variant on the rhythm. It seems logical to compare the BUR of each b8aiwvith the
corresponding beat in other measures of the sae section as they are the same component
of one rhythmic idea. The pitch contour of measures 1 through 3 is also similar, but in
performance these measuresire exciting rather than monotonous. Microtiming analysis
can show whether the musicianshange heir performances of the rhythm, in ways shown
AU "527¥5"2h AT A AEOAAO OEA 1 OOEA &I OxAOA O OF
Comparing all beat 2s, for example (that is, the second quarter note pulse of each measure
which here acts as a sortbbackbea), could shed light on how motional energy is directed
a metrical level greater than the tactug in this case, the wholenote, measure level.

3O0OAE AT AT UOEO i1 AU Al o1 EAI P EAAT OEAU EI x O
performative context. Reels are ofterg though not alwaysz precededby a strathspey.
Whereas reels are notated as series of equal eighth notes, strathspeyes characterized by
an explicitly notated longshort division of the quarter note, typically notated as a dotted
eighth followed by a sixteenth. A reel directly preceded by a strathspey might be expected
to carry over hints of this division, maintaining a longshort division of the quarter note,
OET OCE PAOEADPO A OI ECEOI U i1 O0OA AOGAT AEOEOEI T (
notation.

After the BUR and UBR values were calculated, they were graphed on a scatter plot,
on which the X axis representshe beat number, and the Y axis represents the BUR or UBR
value for events on a particular beatMeans and standard deviations for each beat group

were used to help understand the data. The mean identifies and represents the overall

usg i O Al AOEOGUS O OAEAR OAAAOE xEIl OAEAO OI OEA NOAOOAO
which would typically be the entrained pulse when performed at a dancing tempo.

116 Dynamic accents could also add interest to the repetitive melodic and rhythmic material, but this is

beyond the scope of this study.
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trend for each beat, ad the standard deviation was used to measure the amount of
variation within the data. This statistical analysis does assume that all measures are
independent, but a comparison in this fashion is justified because of the aforementioned
similarity of the measures (many measures are rhythmically identical to the other
measures in the same section)This creates grouping parallelism and means that
comparison on a measureo-measure basis candentify statistical trends that correlate to
musical sensations

However, BUR and UBR are ratios, and the difference between 0.25 and 1 is the
same as that between 1 and 4 in the ratio scale but not in the absolute value. This means
that a BUR of .25 is the same durational proportion as a BUR ofthdt is, both involve a
duration that is a quarter of the other duration). So in order to make trends visually
evident, these two values should be represented on a graph as the same distance from an
equal BUR ratio of 1. On a linear scale, this is not possible, but if theséasare converted
into logarithms base 1Q 4 becomes .60206, and .25 become$0206. These values are
indeed equidistant from the logarithm of an equal division BUR, which converts to 0 as a
logarithm. Converting all the BUR and UBR values into logaritrsrmade the trends much
easier to identify.

Strictly speaking, one cannot perceive the BUR of a pair of eighth notes until the
onset of the eighth note that follows them, which determines the duration of the second
eighth in the pair. However, for the sakef visual clarity,the X-axis position of eachBURIs
plotted on the (off) beat on which the onset of the second eighth in each pair occurred. For
example, the BUR of the first two eighth notes in a measure is plotted on the graph at the X

value 1.5, as tured below. Similarly, the UBR were graphed on the onset of the second
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note in the set, therefore being graphed on the beats. This means that a UBR plotted on
beat 1 refers to the eighth on beat 1 and the preceding eighth note on beat 4.5. Similaaly,

UBR plotted on beat 1 refers to the eighths on beat 1 and beat 4.5. The arrows below

indicate the X value for each pair of eighths.

| ver | ] e ] TN | UBR |, |
TN TR [ CIERN B B0R— 11
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Chapter 3: Results and Analysis

Compilations of datapresented in this way can seem somewhat divorced from the
i OOEA AT A A 1 E OOASakindof idtaefatink 8 hededsary.EEenEnd 8
raw microtiming data, however, illuminates some features of the musicThe measure
lengths and beat legths are quite variable, asre the durations that subdividethe beat.
This seems at odds withtypical notation for this tune, whichimplies nothing but even
duple subdivisions of the bar and beatbut( AOOUS8 O OEAT OU 1 eEpldinE OOEAAI
how alistener may perceive regularity even if absolute evenness of duration does not
occurll? Like Keil, Butterfield, and other jazz theorists, | contend that the purpose of
i EAOI OEi ET ¢ OAOEAOQGEITO j ET PAOOEAOI AOh O1 AOAT
perception of the groove.In order to understand these variations in more detail, it will be
helpful to examine the timing data and observe trends within individual recordings and

across the whole corpus.This information will help to sharpen our awareness of groove

generative rhythmic details in the recordings.

Generic observations

Though there is a great deal of variation between performances, certain trends seem
clearacross all my samples of the genre (see Figures 1 through 23 below for graphed
results). Two trends observable in the first recordings are that the third beat always has
the smallest BUR variance and usually aldwas the lowest median BUR valueThis means

that the two eighths during that beat are most consistent in their ratio, andlao tend to be

w(AOOU OOAOAG OEAO O RAAT! Ad MBODOORIOT Ax BADIOD G OALETN ¢

AU OEA Al Wedt &s®Rhythmpss.O0OU

(@]
o
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more consistently even than the eighths during the other beats. | believe that the eighths
need to beperceived, on the whole, aselatively even so that listeners entrain based on an
eighth note subdivision rather than a triplet or dotted subdivision of the quarter note. A
relatively even third beat helps establish this regularity, and therefore helps distinguish the
reel from the following strathspey, where dotted eighths become the normThe skip-
change step, when danced with a reel is danced evenly, whereas when used for a
strathspey, the step, like the overall groove, is very unevenly divided. Entraining to even
eighths allowsthe skip-change step to be divided evenly and more smoothly.

Another reason for this evenness on beat 3 may be to contrast anothigend that is
observable across most performances of the redburing the second beat (timepoints 2 and
2.5) the UBR and BURonsistently have a wide range of values; in fact, in many cases this is
when the widest deviation from the meanoccurs. | believe this is due to the characteristic
rhythmj # AOOAT 80 OAOOh6 - AACOACTI 060 OOOEDPIIAO6Qq OE
the A section. Though it ifsommonly notated as two sixteenths and an eightrm ,in
reality the two sixteenths are often played as short as possible (usually using a ricochet
technique), andalso with a strong dynamic accent. Theare so brief as tobe perceived
more as aforceful AOOEAOI AOET T offb@atDEGE G dthhriask @GO O
musical events, placing a strong durational accent on the second eighth of beat 2. Beat 2
corresponds with a sweeping step in traditional Scottish coumy set dances. A slightly
longer eighth on beat 2.5 prepares the arrival of beat 3 (marked in the dancing by a

definitive footfall), allowing the dancers to make a more emphatic step, thus accenting liea

3, the next tactus after beat 1.
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Although most of he beat 2s in Section A contain this figure, some of them contain a
more even division of the beat with two eighth notest® This accounts for the wide
variation in the data points for this beat.The fairly predictable reversion to even eighths on
beat 3 dter the unpredictable beat 2 perhaps helps to mark beat 3 and support
entrainment to the half note pulse.
Depending on the performer, thevariance on beat 2does not occur consistently in
the B section. The Cassel recording, for example, has a much tgtgpread of both BUR
and UBR in the B sectionmeaning that her eighth notes are relatively equalHowever in
the Blair recording, the BUR/UBR valuesary widely in both the A and B sections. Itis
bi OOEAT A OEAO "1 AEOG O AincudeA thé undvéndessioiBeadZ A O OT A«
and thus the phenomenon is present throughout the tunélhis is in keeping with Justin
, TTATT80 -ATU -AOAOO (UDPi OEAOEOh xEEAE DI OEOO
tempo and the ordering and subdivision of beat, but that entrainment to a certain meter
i AU A1 OF ETAI OAA OEA 1 AOA OB thasoOrmdAddmokel ABDOA O
uneven second beat followed by a more equal third beat could lsensidered to bea
MacRases the only other musician to demonstrate this widely spread BUR on beat 2 of the
B section. It is possible this continuation of a highly irregular beat 2 into the B section is a

regional difference, for it appears in the performances of MacRae, a Scogsnand native

Gaelic speaker, and of Blair, who (although a US citizen originally) has lived in Scotland for

118 MacRaeplays two eighths during the second beat. He is a fluent Gaelic speaker, so perhaps he is adhering
to the vocal version of thisport-a-beul, in which the A section, in order to accommodate the Gaelic syllables,
features straight eighth notes. There is, however, a strong dynamic accent on the first of the eighths,
reinforcing the notion that the second beat is meant to be emphasized

119 | ondon, Heaing in Time, 141.
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many years. The North American musicians Cassel and Cameron have a less varied beat 2
BUR in the B Sectio#2° However, a greater sample size, inatling more musicians, would
be needed to substantiate whether such a regional difference exists.

Whether it constitutes a groove or not, this trend may also be characterized in terms
of metrical dissonance.To the extent that the shortenedsixteenthson beat 2 duringin the
A section figureare heardasarticulation for the eighth note on beat 2.5 the rhythm may be
heard asa quarter note with a sort of fluttertongued attack. Since it follows shorter notes
on beat 1, the onset of the perceived quarter rie takes anagogic accentand suggestshe
perception of beat 2 asa displaceddownbeat. The common manner of playing this figurez

with a ricochet techniquez also adds a dynamic accent, further supporting the perception

that the m figure occurs on a davnbeat. This ambiguity continues into the B section,
where the false downbeat receives a registral accent. Firime listeners or listeners
unfamiliar with the genre may experience this ashe actualdownbeat.

However, when this reel is performed in adlance context, any ambiguity will vanish
because the dance steps clearly follow the notated downbedi this situation, the
phenomenal accents on beat 2 can function as a sort of backbeah Zbikowskid O
conception,a secondary level of meter designedtmove the body!21 Butterfield posits
that a dynamic accent on the second beat presenisteners with a perceptual challenge by
disputing the strong-weak grouping listeners expect from two successive beats. He

suggests that listeners will focus their aténtion forward, waiting for their confusion to be

120 Bruce MacGregor, the other Scottish musician, plays only the A section in his performance, so it is not
possible to see if this trend exists in his rendition. .
21 AEET xOEEh O-TAAITTEIT C OEA ' Oi 1 0A6 cuos
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remedied22 This would account for thestrong sense of forward momentuncreated by
this rhythm.

It is also worth noting that when each section is repeated, the BUR values for each
beat tend to have a smaller spread on the repeat than they do on the first iteration. This
means that the second time through, the BUR values are more consistent (thougtt n

necessarily more even).

Outliers and individual style

While thesegeneral observationshelp characterize some distinctive qualities of the
puirt-a-beulreel, much insight about the genre can be gained by studyireach performance
individually and comparing it to the others One possible term of comparison is suggested
by" AT A Afinding that jazz performers havean individual approach to beat
subdivision.123 The musical style of Gaelic culture has developed diversely due to its
itinerant history, so it is reasonable to expect thahe Gaelic fiddles may also be
distinguished by their ways of subdividing the beat

This distinctiveness can be evident either in trends, that is, in the average properties
of many instances of a rhythm, or irdata points that do not conform to the rest. These data
points will be referred to as outliers. An outlier is a data pointhat is a significant or

abnormal distance from the rest of the values?24

122 Butterfield, (TJ'AhevPow_er of Anacrgiso . o

23" AT AATT h O3hBEAgte OEA " AAO

124 Jjawei Han and Micheline KambeBData Mining: Concepts and Techniqu@¥altham, MA: Elsevier, 2012),
544,
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What would be considered a significant or abnormal distancéor these durational
patterns? Butterfield cites data by Get ten Hoopen et alsuggesting thatthe just noticeable
difference (JND)between IOls (in tempos between 83 an@50 bpm) is about 4.5%125
equivalent to a BUR differential of +0.045However, ten Ho® AT 8 O * . $sbdsélor i AOA
laboratory conditions and may therefore be too low to be ecologically valid in the case of
complex musical stimuli outside of the lab. Butterfield estimates that, in his own experience
with jazz recordings, a BUR differentiain the range of £0.%0.2 (equivalent to £0.040.08
for BURs on a logarithmic scale) is required for a noticeable differenéé

For the purposes of this project, outliers are determined using standard deviation
from the mean logarithmic BUR value for eacheat. Error bars in the figures indicate 1.5
units of standard deviation above and below the meanA data point falling outside of the
error bars is considered an outlier as long as the distance from its nearest neighbor is at
least 0.04. This method prevents data points from being misidentified as outliers if they
are close to the mean but far from their nearest neighbor, or if they belong to a cluster of

points far from the mean27 This results in all outliers being well over 20% (the outer limit

(@]
ml
T>

of BOOOAOZLZEAI AG6O AOOEI AOGA T &£ *.$QqQ AxAU £EOI I
set of data. Using a purely numerical method for identifying outliers (rather than

identifying by ear) ensures thatthe outliers are selected based just on the microtimig
quality, rather than being influenced by dynamics or other elementsThis numerical

method is also easier to transfer to different repertories or genres.

125 Gert ten Hoopen et al, "The Detection of Anisochrony in Monaural and Interaural Sound Sequences"

Perception & Psychophysié$, no. 1 (January 1994): 120.

126" OOOAOZEAI Ah O7EU $1 *AUU - OOEAEAT O 3xETGC 4EAEO %WEGEC
127 |t is also worth noting that many of hese clusters or pairs of datapoints outside the error bar are from the

first few or last few measures where tempo is inconsistent.
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&1 0 AgAi bl Ah £ 0 AAAO ppeifomarieE the BUR@&ASOET 1

0.080899 and thestandard deviation is 0.133808, so 1.5SD is greater than 20% of the

mean. This method also ensured that outliers falling close to theeanbut far away from

(.

OEA T AAOAOO AAOA DPIET OO xAOA 11 O I EOEAAT OEAEA]

JND any outlier which is greater than 1.5 SD from the mean but which has a neighbouring
data point closer than 10% of its absolute value was not identified as an outlier. All
calculationswere computed using the logarithm valuesAs mentioned earlier, convding

the data into logarithms makes the trends more visually evident, which in turn facilitates
the identifying of outliers.

Outliers can be an indicator of an exceptional moment in the music. A data pothat
deviates significantly from the others woud likely stand out to a listener, and be used for
particular musical effect by a performer. Outliers will be examined for their formal
implications, as well as their location in the phrase, their deviation from the previously
established metrical trend, and any possibleperceptual effects on the listenemrising from
these factors. Some outliers may not have any obvious structural or musical impacts, so |
will focus on outliers that seem either to correlate to form or a structural feature, or occur
consiiOAT 01 U AT A OEAOAAZI OA 1 Au AA PAOO 1T £ OEA

Some outliers occur in the first or last measureThey can be attributed to the fact
that the tune is just beginning and therefore the tempo is still being established by the
performer, so it would be plausible to discount tlem as being musically insignificant.
Similarly, outliers which occur inthe last meaure are likely caused by the dissolution of

tempo as the tune comes to a clos®utliers will be discussed chronologically, in order to

DAC

OEA COEAA OEA OAAAAO OEOI OCE OEA 1 EOOAT AOBO A
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Performance : Neil Cameron

The recording sed for analysis is available at:
https.//www.youtube.com/watch2v=0wlIFDj6C1B/ starting at 2:24.

Neil Cameron seems like a good first case study as he has lived and studied fiddle in

both Nova Sctia and Scotland, the two main Gaelic communitiesAs he has resided iboth

I £ OEA x1T 01 A0 i1 00 OCGmédchmay playAvih afénerdl Gdelic OT E OE A (

style, rather than with more regionally specifically stylistic conventions.

Figure 1isaDOAT OAOEDPOET T 1 £ #Al AdtispatiCuladyAT AEOET 1

conducive to BUR/UBR analysis, as it presents a nearly constant stream of eighth notes
with very few quarter notes. Other performers tend to place a quarter note at the end of
each A ad B phrase (often on beat 3) and the beginning of each B phrase (usually beat 1),
but Cameron does not. His lack of quarter notes may help the listener engage even more
firmly with the eighth-note microtimings. Cameron also includes the characteristic A
section figure at the end 6the first B phrase. This helps provide cohesiobetween
sections.
&1 O Al AOEOUBO OAEAnh OEA OOAT OAOEDPOEIT EO
outliers, and blue circles to indicate UBR outliers. Outliers which are conlgired musically
insignificant (due to their placement in the first or last measure) will not be indicated on

the score. The mean of each beat is indicated on the graphs in red.
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FIGURE 1: TRANSCRIPTION

73

o

Y2

® o' 8 8.

-
C

-

-
*

greeee

|
| I I I |
]

=t

72
/e

.
.

Section A

[T 1

|

P AT

V2
=

-
=

hm-.lE—l/l—l—l—

el ol ol W ol
N

X2

Il
|

- T
e [ ee -

i

f) #
P

74

Y4

Section B:

9

X _
e ew

Ellr] 1

I
1
AN

[ |

Im!‘

W4

13
Dby oee e

[ A Y S N

XS

17

f) &

A=

P P
i

48



FIGURE 2: log(BUR) in Section A FIGURES: log(UBR) in Section A
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Analysis of overall trends in the BUR and UBR values can illuminate stylistic
AT AT AT OO ET #Ai AOT 160 PAOAEI O Kameboss /| 001 EAOO
microtimings engage with the listener at certain structural moments. Outliers Y3 and W2
take place in the first two measures as tempo is still being established, and can thus be
discounted.

Disregarding Ouitlier Y3, the UBRs on beat 2 actually Vethe smallest range when
compared to the other beats. This is in sharp contrast to the other performances, which
typically have the largest range of values on beat 2. In essence, this means that in

# Al AOT 180 bA et bighihdt Beht 2 rEtie offbeat eighthof beat 1 are
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fairly consistent across measures This gives Cameron a slightly different groove than the
other musicians, as it reduces some of the durational accent on beat 2 created (in the other
performances) by an extremely shotOAE CEOE 6 8

The mean of the BURs of beat 2 in the A section is less than the BUR means of other
AAAOOS 4AEEO EI DI EAO OEdnaver@de Shodek thed the DobiieiCE OE 6 |
consistent with the fact, as discussed above, that in the A sectjdhat timespan consist of
OxI NOEAE OOE@OAAT OEOB80O 7TEAOAAO OEA 1T OEAO OEC
mostly negative on beat 2, which could create a groove similar to the ostinato notated

below:

The different division of beat 2, combind with the registral accent and distinctive
sixteenth-I T OA EEGCOOAh CEOAO #Ai AOT 1T 6 GowmnBad £l Of AT AA
displacement/backbeat effect (as discussed in Generic Observations).

BUR outlier Y2 takes place in measure 3 (first time) and grédg exaggerates the
short-long division of the second beat. As this is the beginning of the tune, it might serve
the purpose of orienting the listener to the groove by making it more audible. Z3 occurs in
measure 4 (the first time) and designates that th last eighth of beat 3 is shorter than the
first eighth of beat 4. Thids not surprising given that this measure adheres to the
established groovenotated above. However the extremity of Z3 indicates that this groove
may be exaggerated (more extremenim. 4. This may help to establish the newly
established groove in the mind of the listener before the A phrase is repeated. The

structural boundary of the end of the first A phrase is further delineated by the first
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appearance of the higher octave A dpeat 3.5. Z3 is one of only tav UBR outliers in the A
section. Although several data points fall outside the error bars on this graph, those on
beats 1 and Jall within 10% of each other, discounting them as outliers based on
"OO0OAOAEEAT ABM ZA ((ké E3| the@ther UBR outlier) falls not only outside 1.5
standard deviation, but also exists more than 10% away from its nearest neighbouring data
point.

Z2 takes place itmeasure 1 (second time), the first measure of the repeat of A. This
is obviously a significant structural moment, and Cameron differentiates this measure from
the others by deviatingsignificantly from his pre-established groove for the A section
(notated above). Not only does beat 3 have a strong shddng division (Outlier Z2), but
beat 4 is also divided shortlong, and the expected shortong division of beat 2 is replaced
by an equal subdivision of the beat. The purpose of these subversions of the A section
groove is two-fold; firstly, the deviation from the norm helps the listener to take notice of

this important structural boundary, and secondly, because the groove ialready

AOOAATI EOEAA AO OEEO DPi ET Oh #AT AOT T AAT OPI AUd
listener, allowing him to provide some variationduring the literal repeat of pitch material.
BUR outlier X2 takes place in measure 7 (the second time), and is particularly
notable because this is the last occurrence of the characteristic sixteensixteenth-eighth
figure. Since this figure was essential to thegove of the A section, iis possible that
Cameron is urronsciously exaggerating it that is, making the first eighth of the beat even

shorter in relation to the second eighth than it usually ig as the final A section comes to a

close.
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V2 occurs in measte 8 (second time), which is the last measure of the last A
section. V2 represents a negatiwein other words, a shortlong z division of beat 1. Beat 2
is also shortlong, and beat 3 has a strong longhort division. | believe V2, in conjunction
with t he ratios that follow, is meant to emphasize the duratioal accent on beat 3,
providing a slight sense of pause or rest to mark the end of the final A section. Playing a
short-long division on beats 1 and 2 makes the longhort division of beat 3 stand ot in
contrast. Beat 3 is not only the last halhote tactus of the A section, but is also the
beginning of the lastskip-changestep of each cycle, making it a logical place to imbue with
a sense of pause to underline the phrase ending.

Together, these otliers work together to engage the listener throughout the A
section. The groove begins with Y2, is confirmed with Z3, and is then altered in Z2 to mark
a structural boundary. The groove is reasserted in X2 and once again altered with V2 to
mark the end d the A section as a whole.

B Section

Figures 4 and 5 showrespectively, the BUR and UBR values for the B section of
#Al AOT 180 PAOAEI Oi ATAA8 ! AOI 66 Ail AAAOOh OEA i
positive, which indicates a longshort division of the beat. This represents a somewhat
consistent division of the beat which is similar to swing in jazz. This quasiwvung groove of
the B section is less even than the notated straight eighth notes, but is still not as
exaggerated as in other dance formsfahis style, such as the strathspey. This gives the B
OAAOGETT AT 1T OEOOAT AU xEOE OEA ! OAAOQOEIT 18680 COI T
contains more negative BUR values, so the loisiport groove is not as omnipresent.

Because the general tvelling step, the skipchange step, is used throughout a dance,
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regardless of the section or structural area, creating cohesion between musical sections
makes sense.
While the BURs remain positive, their means progressively decrease, indicating that
the evenness of the eighth notes tends to increase as the measure proceeds, with the next
measure beginning the cycle again from leagtven to mosteven. While the eighth notes are
not continuously even in the way that the notation would suggest, | believe ik trend
maintains the reel groove as a comparatively more even (less swung) subdivision than that
I £ 1 OEAO AATAA &£ O0i 6 xEEAE I AU POAAAAA EOS 4
distinct from other tunes it may be paired with.
Outlier X4helpstoil OOT AOAA OEA 1T Ax OOx Ol Qakespldkd O AEOE
on beat 4 ofm. 10 (the second measure of the first occurrence of the B section), and
represents a notably inequal longshort division of the beat. As mentioned previously, a
long-short BUR dvision is the overall trend for the B section. By hearing an exaggeration of
this ratio in the very first measure, the listener already begins to be oriented to the new
groove.
Outlier Y5 takes place on the last eighth of measure 10 and the downbeat of
measure 11. The location of this outlier does not seem to be particularly significant
structurally, so it is unclear what effect this might have Outlier Y4 occurs in measure 11,
OEA OEEOA [ AAOOOA T £ OEA E£EOOO "O1 ChA TR ORI E@
still being established at this point, and Y4 does not conform to it. This may be
Ol ET OAT OETTAI 11 OEA PAOO T &£ OEA PAOAI Oi AOh xI
A, where beat 4 tends to be negative more than positive. Howeviemay also be a more

gradual transition between grooves, so as not to jar the listeneiOutlier Z5 occurs inm. 11
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(first time), and results from the offbeat eighth of beat 3 being much shorter than the
eighth note on beat 4. This may be to facilitaténe skip-changestep, which is not only used
for reels, but also for other dance forms such as strathspeys, which have an extremely
unequal division of the beat. This means that thekip-changestep must be easily danced in
forms with dotted or double dotted rhythms.

BUR outlier W4 occurs in m. 15 (the first time). Itis an exaggeration of how this
swing occurs on beat 2so perhaps Cameron performs it to emphasize this new groove as
the first iteration of the B section progresses.

As in the A sectiona few outliers buck the overall trend of longshort divisions.
Outlier V4 takes place imm. 9 (second time)z in other words, the first measure of the last B
sectionz and indicates a slightly unequal shodong division of beat 1. Though subtle, this
short-l TT ¢ AEOEOEIT x1 OI A AAOAE OEA 1 EOOAT A0OGBO
overall trend) have strong longshort subdivisions. The measure overall is the exact
opposite of the A trend notated on page&. This reversal of the establishedroove clearly
marks the beginning of the last B section.

Outlier Z4 (which takes place in measure 12, second time) also subverts the normal
B section eighth note pattern of longshort, and in fact, it is the lowest data point in the
entire graph. This mans its division of the beat as shortong is particularly deviant from

~ ~ ~ s~ oz z A~

the previously established growe. | believet] AAOOO E I OAAO O AOAx
attentional energy, so that the listener is fully engaged for the following measure, which

begins the last phrase in the performance as a whole. Another notable feature of measure

~ N s N s o~ A N\ .- LA o~

cyh OEA ' OAAO m GgOre, feB/ds @\ah DAcatBrOQaEaA important
structural boundary is approaching.
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Outlier X5in Figure 5refers to the ratio between the last eighth of measure 1and
the downbeat of measurel3 (second time) The positive value indicates that, in this case,
the last eighth of measurel2 is longer than the downbeat of 13. This provides a very slight
stretching effect just before the downbeatthat initiates the last phrase of the performance

(measure 13, second time).

Performance: Jim Blair

The recording used for analysis can be found het#ps./myspace.com/jimnblair/videojenny -
dangthe-weaver.../50870110

Jim Blair is an amateur fiddler who studied extensively in Scotland and briefly in the
United States, suggesting thatisstyleh 1 E E A  #Ayl dd@ ihfluehe@ from the
European andNorth American Gaelic communities. His performance is the longest of the
five, andit repeats the tune three times, rather than just two. Blair also distributes his
quarter notes differently than the other performers, using quarter notes for beat 4 at
phrase endings, whereas most of the other performers have eighth notes at this formal
AT 601 AAouh 1 AAAET ¢ ET O OEA TA@O PEOAOAS 4EEO
having two successive quarter notes at every phrase ending (in this case, evéoyr
measures). This demonstrates the variability of the tune, especially when contrasted with
I OEAO PAOA&EI Oi ATAAO OOAE AO - AACOACI 060h xEEAE
begins the B section with straight eighth notes, whereas other performengnd to begin the
B phrase with a quarter note on beat 1. Other performers, like Cassel, play a quarter note

on the third beat of measurep 11 8 (T xAOBAO EO OAAI O OEAO "1 AEOSB
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only running eighth notes, until the last measure \uere the m figure from the A section
returns.

Blair also plays the tune with a noticeable acceleration throughout, particularly in
the B section. This may be part of his individual stylistic interpretation of the tune. Some of
the outliers may be due tathis quirk, but since BUR and UBR are ratios of successive

eighths, the tempo shifts would have to be extremely abrupt to affect them.

FIGURE 6: Transcription
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FIGURE 71og(BUR) in Section A FIGURE 8: log(UBR) in Section A
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Outliers Y7, Z7, W8, Y8, and Z8 occur in the first measure and can ttiere be
discounted. Outliers X%nd X10 occur in the last measure of the performance and can be
discounted due tothe final ritard. Outier Z9 occurs on beat 3 of thgpenultimate measure
which is after the tempo has begun to decrease significantly.
A Section
I O AEOA OOOAdbserzdtionsd' ADERGAA OAAT O O AA A OOA1
the largest BURrange. This is due to the characteristin,m figure which 7 despite its
notation z is an extremely uneven division of the beatAs previously mentioned, the

extremes of this figure combined with the relative evenness of the beat 2s that do not
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include this figure result in awide range of BUR values.in the A section, beat 3 has the
smallest BURvariance. In part, this is because Blair sometimes places a quarter note on
beat 3, so there are feweBURSs for this beat

Disregarding outliers Y7,Y8, and W8another trend is evident: beat 4 has the largest
UBR range (see the last column of Figure 8), meaning that the ratio of the last eighth in the
measureto the first eighth of the next measure is inconsistentThis reflects the wide
variation in the duration of the last eighth note of the measuré2® This variation in length

seems dependant on its anacrustic function, and how many levels of anacrustic function fall

iT AAAO 1 j AAOCGAA 11T (AOOUGO OEAT OU lickendsOT EAAOI

m. 1 is 139 ms, whereas the last eighth note of m. 2 is 197 ms. The latter eighth note is not
only an anacrusis into the next measure, but also into the next two bar melodic unit. A two

bar melodic unit is longer than the single bar, and thushe anacrusis can be longer as well.

Y — W .

i el —
EGESS=cSSS 2 SE=SS==c==tS=EE=
LM e IS ] —_— I ——

Mm. 1z 4, Jim Blair

X7 occurs inm. 5, the first measure of the second phrase. This is the second phrase
in the whole performance and the first phrase where tempo has been fully established. The

low BUR of X7 indicates that the ofbeat eighth note of beat 1 is longer than the downbeat

eighth note. This helps to exaggeratie m figure, as a long eighth note preceding it
serves to emphasize the brevity of the sixteenth The descending F# and E m. 4 hint at a

dominant chord, which, if resolved to the tonigcould give a strong sense of pause.

128 The eighth note on the downbeat is also variant, but the last eighth of the measure has a wider range of
durations.
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However the downbeat D isshort, only 116 ms, and quickly moves back to the dominant,
meaning that the effect is more like a half cadence of an antecedent phrase, providing some
closure but also suggesting therés a consequent phrase to come.

W7 and X8 both occur irm. 8 (third time), which is the last measure of the last A
section. W7 indicates that the second eighth of beat 1 is shorter than the first. X8
demonstrates that the first eighth of beat 2 is longer than the ofbeat of beat 1. Thigould
be caused by a short olfeaton beat 1, but a look at the microtimings indicates otherwise.

In fact, beat 2 is simply longer than beat 1, lasting02 mscompared with 244 ms. This

durational accent continues the feeling of backbeat, even though tlm motive is not
present, providing a final confirmation of the A section groove before moving on to the last
B section

Most other performers (with the exception of MacGregor) have mostly positive BUR
values for beat 3 of the A section. However, Blair has mainly negative values for thesat.
This indicates that Blair plays the repeated pitch A4 differently than the other performers:

he makes the last A4, on beat 3, very short and then moves on quickly to the following G4.

Perhaps he perceives them figure as including the eighth noteA which follows it, and
this colours his interpretation of this motive.
B Section:

In" 1 AEO38 O b AeB sexiioA thésdcontibéats have the largestrange of
BURs This may bentended asa continuation of the groove from the A section, where beéa
2 had the most oftenunequal division of the beat. By contrastis fourth beats havethe

smallestrange of BURsgemonstrating that he dividesbeat 4more evenly and consistently
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than the otherbeats. The evenness of bedtresults in more positive UBR on beat 1, which
is discussed below.

In the B section, the UBRfor beat 1 are almost all positive. Thimeans thatthe
eighth note on beat 4.5 is longer than the eighth note on the downbeat of the next measure
In contrast, the UBR for beats 2, 3, and 4 are mostly negative. Thisdicates that on beats
2, 3, and 4, the eighth note on the downbeat is longer than the eighth ndtet precedes it.
This sort of UBR pattern (and the corresponding pattern of mostly positivBURs for these
beats) could be heard almost as swung rhythm, in which the short notes provide an
anacrustic function, leading towards the next bedg®. This propels the B section forward,
giving a strong sense of momentum. The pitch material, which gradily ascends, has a
similar effect. The UBR trend for beat 1is particularly noteworthy, as it subverts the trend
of the other beats. This draws attention to beat 1, or at least makes a listener pay closer
attention around the downbeat, as their expectabn of UBR has been subverted.
Differentiating beat 1 from the others also helps the listener to hear each new measure as a
new cycle, which may be particularly useful for dancers, whose skighange step also
begins a new cycle on beat 1. The downbeatAsOPAAEAT 1 U EiI BT OOAT O EI
as he accelerates throughout the tune (though particularly throughout the B section). A
Tempo Detection Algorithm on Sonic Visualizer indicated that he tends to implement a new
tempo on the downbeats in the Bsection, so this extra emphasis on beat 1 helps dancers
and listeners alike keep up with the quickening pace.

In addition, the BUR values for beat 4 are mainly negative, which further indicates

that the last eighth note of each measure tends to be longerhis could help dancers and

129 Butterfield, @ EA 01 xAO T £ '1 AAOOOEOS8S
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listeners alike find the downbeat. This is especially pronounced in outliers V10 and W10
occur in measure 10 and 14 respectively. Both are outliers on beat 1 and occur in the
second measure of the B phrase. In these casesab4 not only has a long ofbeat eighth,
but as a whole tends to be longer than other beats. This could give dancers more time to
complete their step cycle and arrive on the downbeat together.

Outlier W9 and Outlier YQoccur in measure 12 and measuré6, respectively, when

the m figure recurs that isusually associated with the A section. As previously noted,
this figure (despite its notation as two sixteenths and an eighth note) is typically played as
a very uneven division of the beat. Because thisan A section figure, its presence in the B
section is particularly noteworthy and is therefore emphasized in performance. This
emphasis is achieved by also borrowing the uneven BUR associated with the figure in the A
section. Because the B section kanoother suchBUR on beat 2, these two outliers stand
out. Itis also worth noting that these figuredoth occur at the end of a foubar phrase,
and may be used as a way to mark the phrase ending for the listener while providing a link
to the A section

3AAQEIT T " 80O bccsor b@ad3 df tReQhir® rpprat of measure 9.
Measure 9 isthe first measure of B. This outlier represents a division of the time in which
the eighth note on beat 3.5 is much shorter in relation to the eighth directlyrobeat 4.
3AAQEIT T "800 / O&Ii1B Akich is plgo the fkshre@sire & the B phrase. This
outlier represents a division of time in which the eighth note on beat 2.5 is much shorter in

relation to the eighth directly on beat 3. The musicaignificance of these outliers is

unclear, but they may occur simply to add variation to a repetitive phrase cycle.
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Performance: Ha nneke Cassel

The recording used for analysis can be found at:
https://www.youtube.com/watch?v=SYU22NKsp2M

Hanneke Cassel iperhaps the most widely heard of the five performersonsidered
here. With a discogaphy of fourteen titles, and acclaim not only as a solo performer but
also as a member of several ensemblé¥ sheis a familiar voice in the traditional music
scene. ltis very plausible that other performers, such as Blair and Cameron, have heard
#AOOAI 6 O Beerindliencediby id 1 A
)yl #AOO0OA1 60 OAT AEOET T h OEA OOTA8O ! OAAOQEII
every second measure, with the B section cdinuing this trend and adding quarter notes to
the first beat of each B phrase. But additionally, in the aforementioned Fiddle Video
tutorial, 131 Cassel cites an accompaniment accent pattern of 3+3+2 (below) as an influence
in her reel interpretations. Dess OA EAO AEOAOOOEI T 1T £ OEEO DPAOOA
performance does not seem to strongly incorporate this figure. Upon examination of the
loudness envelope in Sonic Visualizer, it seems possible that she suggests this pattern in
her playing of thelast measure of each foubar phrase, but the accents do not differ much

in volume from the non-accented notes. There are also hints of this pattern in her overall

performance of the B section, but in the A section the regular appearance of tm
figure on the second beat subverts the 3+3+2 accent pattern.
All the BUR values on beat &nd 4are positive, meaning that the eighth nots on

beats 1.5 and 4.5unction as anacruses. This is not so surprising for beat 4, but the

BO(ATT AEA #AOOAT "EI COAPEUhG (ATTAEA #AOOAI16) AFEAEAT 7
2014, http://www.hannekecassel.com/bio.html 3
BIO2AAT * O1T1T OAd 3AT OOEOE &ubdvitdéord:52, foAtedibyE"RIODLEVADEOG,T ADdtidt 1 ho 9

24, 2014, https:/iwww.youtube.com/watch?v=EBC1pQawfy4
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anacrusis on the offbeat of 1 mght reinforce a feeling of beat 2 as a beginning (as
previously discussed).

FIGURE 11: Transcription

Section A: 712
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cE e e S
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Y] ~ = ~ — ] [N - — [
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FIGURE 12: log(BUR) in Section A FIGURE 13:0g(UBR) in Section A
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FIGURE 14: log(BUR) in Section B FIGURE 15:10g(UBR) in Section B
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Only twooutlierseT  #AOOAT 60 DAOA&AI Oi Al Ankir plademendA A AE OA
OutliersZ14 and Y 15o0ccuron the last beat of the last measure, anare therefore due to
the decrease in tempo as the performance comes to a close.
Overall, the UBRs yield many more even subdivisions than the BURSs in this
performance, particularly on beats 2 and 3. Many of the UBRs fall withit0.8 (the
boundary for JIND wherexpressed in logarithm form)whereas the UBRs iother
performances, such adlacGregoB,@re more variable. Mostly even subdivisions on beats
2 and 3 would suggest a pattern of longhort short-long long-short (a look at the BUR
graph shows that beat 4ends towards longOET OOQqh OEI ET1 AO O1 #AI1 AOT 1 ¢

the reel, which could be approximated with the following notation:

10O 11 OAA POAOEI 601 Uh OEEO AOAAOAO A O1 ENOA

to meters (or, for that matter, grood @ EO AAPAT AAT O 11 OA OPAAEZAEA
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OA1 A OE 1137 This méaxsdhat if listeners entrained to a half note tactus with the above
subdivisions, this would, in a sense, be a different metethan one with more even
subdivisions. In this way, the st fiddler can create a unique sense of meter simply by
expressive variations within the beat.

The BUR in both Section A and B is mostly positive, but beatn2Section A is

negative aside from one outlier. A negative BUBh beat 2 implies that the downbat eighth

is shorter than the offbeat eighththat follows z a ratio created by them motive. A

similar effect occursin- AA' OA CIT O 8 Qvhich Ay bOtd &cto@modate thekip-
changestep used in set dances. However this step is also present on the offbeat of beat 4,
and there does not seem to be a similar trend. This may be because despite the expressive
variation in the music, the dancers are likely to perform their steps with redtive evenness
because they entrain to the hathote tactus. This means that their steps will entrain better
with the typically more even beat 4, leading to a more definitive downbeat.

Beat 2 is also contains thenost uneven(and widely variable) BURs ocur on the

second quarternote beat of each measure whe@assel plays theharacteristic m

figure. Onsome oftheseoccurrences, the BUR is as extreme &3.35655 (a more extreme

division than ) J)? she plays the "sixteenth notes" very quickly This range$ in sharp
contrast to the beat 2 BURs when this figure does not occur. These BUR values tend to be
more even

However, the trend of more negative BUR values persists even in the B section,

when the m figure is absent. Both A and B sections follow a similar contour in the BUR

132 |_ondon, Hearing in Time 140.
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means, with beat 2 being the lowest, and beats 3 and 4 gradually rising, with beat 1 as the
highest mean. This striking difference between the BUR mean for beat 1 and the BUR

mean for beat 2 may indicate that beat 2 stands out to the listener, maintaining the

backbeat effect even when other phenomenal accents (created by tm figure) are not
present on beat 2.
A Section

Aside from one outlier, the BURfor beat 4 of the A sectin are all positive. This
represents a fourth beat in which the eighth note on the beat is longer than the otieat
follows it. Butterfield indicates that even eighths would lead the listener to perceive the
offbeat eighth notes as continuationg33 whereasswung eighth notesz which would have a
positive BURz would be perceived as having an anacrustic functio¥#* So the effect of the
A sectionbeat 4sis to provide anacrusisinto the next downbeat

The exception to this trend is Outlier 22, in the fourth measure, whichis the only
negative BUR for beat 4 of the A section. A negative BUR indicates that the onbeat eighth
note is shorter than the offbeat eighth note which follows it.This short-long division of the
beat means that the second eightnote has a less potent anacrustic function, and the
shortness of the E also suggests that the F# is the main note, with a lower neighbour E
preceding it. Measure 4 is the last measure before the A phrase is repeated for the first
time, so it is possiblethat this ratio gives a sense of continuation to the listener, providing

continuity as the A section returns. Alternatively, the dilution of the anacrustic function of

13 AOOU AAEET AO A1 1 OET OAOGETT AO OA 1T Ax AOGAT O xEEAE EO
1 AOCAO AOGAT O xEEAE EAO Al OAAAU AACET 806 yT T OEAO x1 OAO
continues the process of becoming, rather thabeginning a new projection. HastyMeter as Rhythmy 104.

14" OOOAOZAZEAT Ah O4EA 01 xAO T &£ 1T AAOOOEOS8G
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the last eighth note may create a slight pause which solidifies the phrase ending iret
I EOOAT AO8O AAOS

Outlier Y12 occurs in the first measure of the second A phrase, measure 5 (first
time). Y12 shows that the eighth note on beat 3 is shorter than the offbeat eighth ndteat
follows it. Theresulting durational accent on the offbeat eghth note almost makes it sound
like a new (very low-level) beginning13% To my ear, this groups the F# on the offbeat of
beat 3 with the following two eighths on beat 4, as sort of an extended anacrusis leading
into the next measure. This gives great mainal energy moving the listener forward as the
A phrase is repeated for the first time.

The only positive BUR for bea® in the A section is Outlier V12located in measure

8. In a way, this is not surprising, as the outlier refers to one of the timeshen beat 2 is

divided into two eighth notes, not the moreunequal m.The positive BUR gives the
second eighth note anacrustic function, emphasizes beat 3 as a kevel beginning, rather

than previous measures which placed more emphasis (through the phenanal accents on

Az

the 49 4 figure) on beat 2. This is likey due to measure88 O A£O0T AOET 1 8 2A0EAO
continuing the A phrase, measur® endsit and leads into the first B section.
UBR Outlier Z13arisesin measure4 (second time) when theoffbeat eighth note of
beat 1 is shorter thanonbeat eighth nok of beat2. In this case, the ratio occurs because
the offbeat eighth of beat 1 is short, providing anacrustic function into beat 2.
Outlier X12represents a higher BUR for beat 3 of measeb (second time). This

means that the onbeat eighth note of beat 3 is longer than the offbeat eighth nabat

O0U AAEZET AOG A AACET 1 ElMereladrrixin DY @ AR OEAQT OGED ADOBORIOE I
80 XT 8
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follows it. This puts a slight durational accent on beat 3, reinforcing the notion of 3 as a
lower-level beginning, which makes sense as beatb®&gins the alternatefoot skip-change
step. Measure 5 (second time) is the first measure of the last A phrase in the whole
performance, so emphasizing the step pattern in this measure may help engage dancers as
the A section ends and the B section is abbto begin.

Section B

Measure 12 which concludes thefirst B phrase, provicesan important structural
boundary. The downbeat eighth note of measure 12 (the first timdasts 186 ms, so
compared with the 128 mseighth notesthat precede and follow it this eighth has a strong
durational accent. This lengthening helps provide a brief sense of pause, marking this
measure as a structural boundaryand suggesting that the high A is the goal of the ascent in
m. 11 It also produces gparticularly negative UBR value for beat 1, Outlier W15.

Outlier Y14 occurs on beat 4 of m. 11 (second time). Its high BUR indicates that the
two eighth notes on beat 4 have a moranequal longshort division, similar to swung jazz
eighth notes. Jusas inswung eighths,the second eighth noté¢akes ona strong anacrustic
function, providing strong forward momentum into m. 12 (second time), the measuréhat
leads into the very last four bar phrase.

The BUR for Outlier X14 is significantly lower than the other BURSs for beatof the

B section. In fact, the beat division is more similar to many of the ratios for beat 2 of the A

section. This is because X14 occurs in measure 12 (second time), whiatiudes the m
figure from the A section.Like other performers, Casselses this figure to help mark the
phrase ending just before the last phrase of the performance. This extreme ratio results in

a skewed UBR for beat 2 as well, Outlier X15. This excitingly extreme division not only
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cohesion between sections and emphasizing the structural significance of measure 12
(second time), the last measure before the final phrase of the performance.

Outlier Z15 takes place in the first measure of #avery last phrase: m. 13 (second
time). Z15 is the only positive UBR outlier on beat 4 of the B sectidhis not clear how this

I EAO &£01 A

i O OEIT 160 ET A |1 OOEAAI AiT10A@Oh O EO

was random rather than musically driven.

Performance: Bruce Macgregor

The recording used for analysis can fmnd at:
https://www.youtube.com/watch?v=FfwReZUXgAl

Like Cassel, Macgregor is one of the performers who may have influenceadr at

least been heard by some of the others. With three solo albums and an active role in

pi pOI AO #A1 OEA CcOi OPO 1 EEA " lldadefoftie SéoisA A1 AO AT
i OOEA OAAT A8 (A EO A1 O OEA ET OO T &£ ""# 3AI Ol
A1 OTAET ¢ T AT AAO T £ OEA EEAAT A OAETTI1T O"1AUET S

artists may be familiar with his discourse on traditional fiddle as wellas his performing

abilities. 136
4EA 1100 171 OAAT A OEET ¢ AAT OO - AACOACI 060 b
OAAGEITT T1ius AEEO EO 1 EEAI U AdQhbuthoivtobdwdA OAAT (

the m figure, which is characteristic of the Asection. Macgregor is also the only

BO" EI COAPEURG6 " ficlAMebsiteAdst modiied 2014, accessed February 12, 2014,
http://www.brucemacgregor.co.uk/about/
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performer to placethe m rhythm on beat 1. He only does this once, in measure 12, but
its surprising presence on the downbeat, combined with outliers X17 and Y1@&s we shall

see), clearly emphasizes measure 12, thadt measure before the final phrase.

FIGURE 16: Transcription

FIGURE 17: log(BUR) in Section A FIGURE 1810g(UBR) in Section A
0.2 0.35
W17 . Y18
o @ 0.3
0.25
0 l X17 § 0.2 Z18
0 1 s 2 (? S S 015
0.1 +
+ . GPH 0.1
0.2 $ 2 Y17 0.05
b 0
0.3 Zé? 008 0 @Y18 3 5
0.4 0.1
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