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Abstract  

This project examines how ȰÇÒÏÏÖÅȱ ÃÁÎ ÂÅ ÃÒÅÁÔÅÄ ÔÈÒÏÕÇÈ ÔÈÅ ÍÉÃÒÏÔÉÍÉÎÇÓ ÏÆ Á 

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

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

×ÈÉÃÈ ÍÉÃÒÏÔÉÍÉÎÇ ÐÁÔÔÅÒÎÓ ÐÌÁÙ ÕÐÏÎ ÌÉÓÔÅÎÅÒÓȭ ÂÏÄÉÅÓ ÉÎ ÃÏÍÐÌÅØ ×ÁÙÓ ÁÎÄ ÓÔÉÍÕÌÁÔÅ 

movement.   My study focuses on the reel, a type of dance tune used in the Scottish Gaelic 

tradition .  Despite the repetitiveness and relative simplicity of the melody in this genre, 

these tunes have been widely played and performed for many years, and this seems to be 

due, in large part, to their  rhythmic  features.  

I analyze five recordings of a popular ÒÅÅÌȟ Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȟȱ ÂÙ different 

performers, using methodologies typically applied to the jazz canon.  Each recording 

features only a solo fiddle, so any expressive microtimings are the result of the single 

performer and musical line, not influenced by interaction with other instruments.  My 

analysis demonstrates that these recordings create groove through beat subdivisions and 

subversion of expected microtiming patterns. 

The primary method for analysis is a comparison of beat-upbeat ratios (BUR) and 

upbeat-beat-ratios (UBR) throughout the measure to determine any trends or significant 

outliers. The analysis shows that these performers, despite their different backgrounds, 

share certain microtiming trends and patterns (particularly in the performance of beats 2 

and 3, and the presence of phenomenal accents on beat 2), which could therefore be 

understood as characteristic features of the Gaelic style.  Conversely, I also demonstrate 

that while conforming to those patterns, each musician nevertheless has idiosyncrasies of 

microtimin g that distinguish them from each other.  
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Chapter 1: Introduction  

Aim and scope 

The primary aim of this thesis is to examine how Ȱgrooveȱ can be created through 

the microtimings of a solo instrument, rather than as discrepancies between multiple 

instruments or parts, as is often the case in similar studies.  Groove is the nuanced rhythmic 

element of music in which microtiming patterns play upon lisÔÅÎÅÒÓȭ ÂÏÄÉÅÓ ÉÎ ÃÏÍÐÌÅØ 

ways and stimulate movement.  In order to demonstrate this, I will examine five different 

performances of the same Scottish Gaelic tune, using a methodology put forth by Matthew 

Butterfield and usually applied to the jazz canon.  The five musicians of this study hail from 

different parts of the world, but nonetheless are all considered part of the Scottish Gaelic 

tradition.  This investigation will shed light on whether they, despite their different 

backgrounds, share consistent metrical 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 traditional music 

has been an area of scholarship in musicology for some time, I believe that approaching this 

music from a music-theoretical standpoint will foster appreciation of its distinctiveness 

and subtlety. In areas like Nova Scotia, traditional Scottish music is present in many forms 

and most children are exposed to the music on a regular basis.  This project has personal 

resonance for me as well, as traditional Scottish music was some of the first music to which 

I was exposed.  Scottish Country Dancing was another significant activity for me during my 

formative years, and when I learned to play an instrument, traditional Scottish (as well as 

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



2 
 

The Scottish Gaelic music scene is not only 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.1  Through this project, I hope 

to create a better understanding of the metrical and rhythmic features that constitute the 

overall groove of this music, and thereby 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 a consensus in Celtic scholarship that for centuries, music accompanied 

most facets of Scottish Gaelic culture: work, play, celebration, and socialization.2 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.  Although Gaelic 

cultural influence once stretched much wider, its geographic boundaries have been 

reduced to Maritime Canada and Scotland itself, two communities separated by an ocean.3  

A 2011 study by Mark Sheridan, Iona MacDonald, and Charles Byrne sought to identify 

trends within the culture by interviewing cultural experts, that is, singers and storytellers 

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

                                                           
1 Daniel Levitin, This is Your Brain on Music (New York: Penguin, 2006), 224. 
2 (ÅÁÔÈÅÒ 3ÐÁÒÌÉÎÇȟ Ȱ-ÕÓÉÃ ÉÓ ,ÁÎÇÕÁÇÅ ÁÎÄ ,ÁÎÇÕÁÇÅ is Music: Language Attitudes and Musical Choices in 
Cape Breton, Nova Scotia,ȱ Ethnologies 25, no. 2 (2003): 145. 
3 John Gibson, Traditional Gaelic Bagpiping, 1745 - 1945 (Montreal: McGill-Queen's University Press, 2000). 



3 
 

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

In addition, the interviews confirmed that music was ever-present in the daily life of the 

'ÁÅÌÓȟ ÁÎÄ ÔÈÁÔ ÓÏÎÇÓ ÔÈÁÔ ÁÃÃÏÍÐÁÎÉÅÄ ×ÏÒËÉÎÇ ×ÅÒÅ ÓÏÍÅÔÉÍÅÓ ȰÍÏÒÅ ÉÍÐÏÒÔÁÎÔ ÔÈÁÎ ÔÈÅ 

ÊÏÂȢȱ4 

Gaelic music has remained popular and widely played both as its own genre and as 

ÐÁÒÔ ÏÆ Á ×ÉÄÅÒ Ȱ#ÅÌÔÉÃȱ ÏÒ ȰÔÒÁÄ.ȱ ÇÅÎÒÅȟ ×ÈÅÒÅ it is often combined with Irish and English 

traditions. 5  Thomas PeaseȭÓ ×ÒÉÔÉÎÇÓ about the Celtic revival of the 1990s kindled a 

fascination with traditional Irish and Scottish music as well as quasi-Celtic spectacles like 

-ÉÃÈÁÅÌ &ÌÁÔÌÅÙȭÓ Lord of the Dance.6  &ÌÁÔÌÅÙȭÓ ÓÔÁÇÅ ÓÈÏ× ÈÅÌÐÅÄ ÁÕÇÍÅÎÔ ÔÈÅ ÉÎÔÅÒÅÓÔ ÉÎ 

Ȱ#ÅÌÔÉÃȱ ÃÕÌÔÕÒÅȟ ÁÎÄ 3ÃÏÔÔÉÓÈ 'ÁÅÌÉÃ ÍÕÓÉÃÉÁÎÓ ÆÒÏÍ .ÏÖÁ 3ÃÏÔÉÁ ÁÎÄ 3ÃÏÔÌÁÎÄ ÁÌÉËÅ ÂÅÃÁÍÅ 

more popular and more widely heard.7  Traditional fiddlers like Natalie MacMaster and 

Ashley MacIsaac became internationally famous.   

In 1997, Mary Jane Lamond, an activist and Gaelic singer, released her second album 

Suas e8! to commercial and critical acclaim.  The album featured Gaelic songs as well as 

puirt -a-beul,9 all sung in the original Gaelic, albeit in contemporary arrangements.  The 

album was not only commercially successful, but also received multiple nominations for 

Juno Awards and East Coast Music Awards.10  Ȱ(ÏÒÏ 'ÈÏÉÄ 4ÈÕ .ÉÇÈÅÁÎȱ ÉÓ ÔÈÅ ÌÅÁÄÏÆÆ ÔÒÁÃË 

for the album and was one of the most ÓÕÃÃÅÓÓÆÕÌ ÓÉÎÇÌÅÓ ÆÒÏÍ ÔÈÅ ÁÌÂÕÍȢ  Ȱ(ÏÒÏ 'ÈÏÉÄ 4ÈÕ 

                                                           
4 Mark Sheridan, Iona MacDonald, and Charles Byrne, Ȱ'ÁÅÌÉÃ 3ÉÎÇÉÎÇ ÁÎÄ /ÒÁÌ 4ÒÁÄÉÔÉÏÎȟȱ International 
Journal of Music Education 29, no. 2 (May 2011): 183. 
54ÈÏÍÁÓ 0ÅÁÓÅȟ Ȱ'ÁÅÌÉÃ -ÕÓÉÃ ÏÆ #ÁÐÅ "ÒÅÔÏÎ )ÓÌÁÎÄȡ ÔÈÅ ,ÁÓÔ &ÉÆÔÅÅÎ 9ÅÁÒÓȟȱ Notes: Second Series 63, no. 2 
(December 2006): 402. 
6 Ibid., 401. 
7 0ÅÁÓÅȟ Ȱ'ÁÅÌÉÃ -ÕÓÉÃ ÏÆ #ÁÐÅ "ÒÅÔÏÎȟȱ τπρ. 
8 Mary Jane Lamond, Suas e!, Wicklow Records 09026 63246 2-CD, 1997, compact disc. 
9 Ȱ0ÕÉÒÔ-a-ÂÅÕÌȱ ÉÓ Á Scottish Gaelic term translaÔÉÎÇ ÔÏ ȰÔÕÎÅÓ ÆÒÏÍ ÔÈÅ ÍÏÕÔÈȱȟ ÁÎÄ ÒÅÆÅÒÓ ÔÏ Á repertory of 
Gaelic vocal tunes originally used for dancing.  This term is explained more fully on page 6. 
10 Ȱ#ÏÎÔÅÍÐÏÒÁÒÙ -ÕÓÉÃÉÁÎÓȡ -ÁÒÙ *ÁÎÅ ,ÁÍÏÎÄȟȱ %ÎÃÙÃÌÏÐÅÄÉÁȢÃÏÍȟ ÌÁÓÔ ÍÏÄÉÆÉÅÄ ςππςȟ ÁÃÃÅÓÓÅÄ !ÐÒÉÌ ςψȟ 
2014, http://www.encyclopedia.com/doc/1G2 -3495100053.html 
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.ÉÇÈÅÁÎȱ ÉÓ often ËÎÏ×Î ÉÎ %ÎÇÌÉÓÈ ÁÓ Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȱȟ ÔÈÅ ÆÉÄÄÌÅ ÔÕÎÅ ×ÈÉÃÈ 

serves here as a case study.  The song, along with the album as a whole, was a success. It 

received wide radio play, with the music video even being featured on the popular 

Canadian music video channel Much Music.11 These successes demonstrate that Scottish 

Gaelic music is a living tradition and remains a vibrant and evolving genre, particularly in 

the United Kingdom and Atlantic Canada. 

One of the biggest struggles faced by the worldwide Gaelic community is the loss of 

their language.  Beginning in the eighteenth century, the British  government made a strong 

effort to eliminate the language altogether.12  Even in the twentieth century, Gaelic 

speakers in Britain  were sometimes punished for speaking their native language at 

school.13  Statistics from 2011 estimated that a meagre 1% of the population in Scotland 

spoke Gaelic,14 and just over 2300 people in all of Canada.  (The number of those fluent in 

Scottish Gaelic is likely smaller, as the Canada census did not distinguish between Irish 

Gaelic and Scottish Gaelic.)15  A 2011 UNESCO report classified Scottish Gaelic as an 

endangered language.16  The consensus of these sources is clear: the Gaelic language itself 

is facing extinction.   

                                                           
11 "Music Video Programming," Billboard, April 5, 1997, 82. 
12 Katherine Spadaro, Colloquial Scottish Gaelic: The Complete Course for Beginners, (London: Taylor & 
Francis Group, 2005), 1. 
13 Ibid. 
14 Ȱ#ÅÎÓÕÓ ςπρρȡ 2ÅÌÅÁÓÅ ς!ȟȱ National Records of Scotland, last modified September 26, 2013, 
http://www.scotlandscensus.gov.uk/news/census-2011-release-2a 
15 Ȱ$ÅÔÁÉÌÅÄ -ÏÔÈÅÒ 4ÏÎÇÕÅ, Single and Multiple Language Responses, Age Groups, and Sex for the Population 
Excluding Institutional Residents of Canada, ςπρρ #ÅÎÓÕÓȟȱ Statistics Canada, last modified November 26, 
2013, http://www12.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=0&Temporal=2011&THEME=90&VID=0&VN
AMEE=&VNAMEF= 
16 3ÈÅÒÉÄÁÎ ÅÔ ÁÌȢȟ Ȱ'ÁÅÌÉÃ 3ÉÎÇÉÎÇ ÁÎÄ /ÒÁÌ 4ÒÁÄÉÔÉÏÎȟȱ ρχς  
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Music and language are often seen by Gaels as inextricably linked.  Jonathan 

$ÅÍÂÌÉÎÇ ÁÓÓÅÒÔÓ ÔÈÅÒÅ ÉÓ Á ×ÉÄÅÓÐÒÅÁÄ ÂÅÌÉÅÆ ÔÈÁÔ ÔÈÅ ÍÕÓÉÃ ȰÄÅÐÅÎÄÓ ÅØÐÌÉÃÉÔÌÙ ÏÎ 'ÁÅÌÉÃ 

for its distinctive character, and that its proper articulation is possible only through a 

ÆÁÍÉÌÉÁÒÉÔÙ ×ÉÔÈ ÔÈÅ ÌÁÎÇÕÁÇÅȢȱ17  However, because the music has grown in popularity 

while the use of the language has declined, many practitioners of this style are no longer 

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

ÍÕÓÉÃ ÂÅÃÏÍÅÓ ÅÖÅÎ ÍÏÒÅ ÉÍÐÏÒÔÁÎÔ ÆÏÒ ÃÕÌÔÕÒÁÌ ÐÒÅÓÅÒÖÁÔÉÏÎȟ ÁÓ ȰÉÔ is infused with the 

sense of place, environment and cultural identity.ȱ18 

4ÈÅ ÍÕÓÉÃȭÓ ÃÌÏÓÅ ÃÏÎÎÅÃÔÉÏÎ ÔÏ ÌÁÎÇÕÁÇÅ Äoes not preclude its transmission 

through common music notation. Kate Dunlay, an American fiddler and ethnomusicologist 

who studied fiddle music and dance extensively in Cape Breton, expressed surprise that 

many of her teachers learned music from written sources as well as by ear.19  Although 

reading the notation is a common first step in learning a tune, Cape Breton fiddlers are 

vehemently opposed, Dunlay emphasizes, to playing a tune exactly as written.  Instead, 

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 Gaelic music style is made of subtler 

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.  

                                                           
17 *ÏÎÁÔÈÁÎ $ÅÍÂÌÉÎÇȟ Ȱ)ÎÓÔÒÕÍÅÎÔÁÌ -ÕÓÉÃ ÁÎÄ 'ÁÅÌÉÃ 2ÅÖÉÔÁÌÉÚÁÔÉÏÎ ÉÎ 3ÃÏÔÌÁÎÄ ÁÎÄ .ÏÖÁ 3ÃÏÔÉÁȟȱ 
International Journal of the Sociology of Language 206 (November 2010): 246. 
18 3ÈÅÒÉÄÁÎ ÅÔ ÁÌȢȟ Ȱ'ÁÅÌÉÃ 3ÉÎÇÉÎÇ ÁÎÄ /ÒÁÌ 4ÒÁÄÉÔÉÏÎȟȱ ρψσȢ 
19 Kate Dunlay, "Correctness in Cape Breton Fiddle Music", liner notes to Traditional Fiddle Music of Cape 
Breton Volume 4: MacKinnon's Brook, Various Artists, Rounder Records 7040, CD, 2008. 
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According to Lamb, Ȱit is a commonly expressed belief amongst Gaelic speakers that their 

ÄÁÎÃÅ ÍÕÓÉÃ ÏÒÉÇÉÎÁÔÅÄ ÁÓ ÓÏÎÇȢȱ20  Vocal versions of dance tunes were often used for 

dancing when no instruments were available.  This form of music is part of the repertoire 

known as puirt -a-beul (singular: port-a-beul).   Puirt-a-beul is a Scottish Gaelic term 

ÔÒÁÎÓÌÁÔÉÎÇ ÔÏ ȰÔÕÎÅÓ ÆÒÏÍ ÔÈÅ ÍÏÕÔÈȱ21.  Note that puirt  ÉÓ ÔÒÁÎÓÌÁÔÅÄ ÁÓ ȰÔÕÎÅÓȱ ÒÁÔÈÅÒ ÔÈÁÎ 

ȰÓÏÎÇÓȱȢ  )Ô ÉÓ Á ÇÅÎÅÒÁÌ ÃÏÎÓÅÎÓÕÓ ÁÍÏÎÇ ÍÕÓÉÃ ÁÎÄ 'ÁÅÌÉÃ ÓÃÈÏÌÁÒÓ ÔÈÁÔ ÔÈÅÓÅ ÔÕÎÅÓ were 

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.22  Today the 

tunes are seldom performed vocally, since the lyrics are often nonsensical or non-narrative, 

and the Gaelic community tends to value other vocal genres ɀ such as Gaelic song ɀ above 

puirt -a-beul.  These tunes in their instrumental form, however, are among some of the most 

popular dance music in this style.  Without the explicit link 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 certain puirt -a-beul are 

meant to be sung in reel or strathspey time.23  He indicated 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 lyrics, Reverend 

                                                           
20 7ÉÌÌÉÁÍ ,ÁÍÂȟ Ȱ2ÅÅÌÉÎÇ ÉÎ ÔÈÅ 3ÔÒÁÔÈÓÐÅÙȡ 4ÈÅ /ÒÉÇÉÎÓ ÏÆ 3ÃÏÔÌÁÎÄȭÓ .ÁÔÉÏÎÁÌ -ÕÓÉÃȟȱ Scottish Studies 36: 72. 
21 (ÅÁÔÈÅÒ 3ÐÁÒÌÉÎÇȟ Ȱ-ÕÓÉÃ ÉÓ ,ÁÎÇÕÁÇÅ ÁÎÄ ,ÁÎÇÕÁÇÅ ÉÓ -ÕÓÉÃȟȱ ρτφȢ 
22 Ibid. 
23 (ÅÁÔÈÅÒ 3ÐÁÒÌÉÎÇȟ Ȱ-ÕÓÉÃ ÉÓ ,ÁÎÇÕÁÇÅ ÁÎÄ ,ÁÎÇÕÁÇÅ ÉÓ -ÕÓÉÃȟȱ φφȢ  While they are both in quadruple 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 to double dotted 
rhythms, whereas reels are performed faster and with more even eighth note divisions.  The difference can be 
easily heard in the following performance: https://www.youtube.com/watch ?v=B6Oq3ZFVjAk (The 
strathspey lasts from 0:00 to 0:50, at which point a reel begins).   

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


7 
 

Matheson makes 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 

(ÅÎÎÅÓÓÙ ÃÏÎÃÌÕÄÅÄ ÔÈÁÔ ÔÈÅ Ȱ'ÁÅÌÉÃ ÓÏÕÎÄȱ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÔÈÉÓ ÍÕÓÉÃ ÒÅÆÅÒÓ ÔÏ ȰÁ 

ÐÁÒÔÉÃÕÌÁÒ ÓÔÙÌÉÓÔÉÃ ÁÔÔÒÉÂÕÔÅ ÏÆ ÔÈÅ ÍÕÓÉÃ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÒÈÙÔÈÍÉÃ ÁÒÔÉÃÕÌÁÔÉÏÎȢȱ24 

Like a great deal of dance music, this repertoire has a distinctive rhythmic feel, akin 

ÔÏ ÔÈÅ ȰÇÒÏÏÖÅȱ ÏÆ ÐÏÐÕÌÁÒ ÍÕÓÉÃȢ  4ÈÏÕÇÈ ÔÈÅ ÔÕÎÅÓ ÁÒÅ ÈÉÇÈÌÙ ÒÅÐÅÔÉÔÉÖÅȟ ÔÈÅÙ ÁÒÅ ÁÎÙÔÈÉÎÇ 

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

along or cheering when a fast-tempo reel is played.  Musicological research into puirt -a-

beul has yielded many 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, interviewees assert ÔÈÁÔ ÔÈÅ ÒÈÙÔÈÍÓ ȰÈÁÖÅ ÔÏ ÂÅ ÊÕÓÔ ÓÏ,ȱ25 implying 

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, and tÈÁÔ ȰÔÈÅÓÅ 

inflectionsȣÌÁÒÇÅÌÙ ÃÏÎÓÔÉÔÕÔÅ ÔÈÅ 'ÁÅÌÉÃ ÅØÐÒÅÓÓÉÏÎ ÁÓ ÉÔ ÓÈÁÐÅÓ ÔÈÅ ÆÉÄÄÌÅ ÓÔÙÌÅȢȱ26 Because 

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

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

illuminated by examining actual timings of performances, making use of methodologies 

usually applied to the jazz canon.  Though recordings of traditional sung puirt -a-beul are 

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

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

                                                           
24 *ÅÆÆÒÅÙ (ÅÎÎÅÓÓÙȟ Ȱ&ÉÄÄÌÅ 'ÒÏÏÖÅÓȡ )ÄÅÎÔÉÔÙȟ 2ÅÐÒÅÓÅÎÔÁÔÉÏÎȟ ÁÎÄ ÔÈÅ 3ÏÕÎÄ ÏÆ #ÁÐÅ "ÒÅÔÏÎ &ÉÄÄÌÅ -ÕÓÉÃ ÉÎ 
0ÏÐÕÌÁÒ #ÕÌÔÕÒÅȱ ÄÏÃÔÏÒÁÌ ÔÈÅÓÉÓȟ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 4ÏÒÏÎÔÏȟ ς008), 41. 
25 #ÁÔÒÉÏÎÁ 0ÁÒÓÏÎÓȟ ÑÔÄȢ ÉÎ 3ÐÁÒÌÉÎÇȟ Ȱ0ÕÉÒÔ-a-"ÅÕÌȟȱ ςπυȢ 
26 %ÌÉÚÁÂÅÔÈ $ÏÈÅÒÔÙȟ ÑÔÄȢ ÉÎ 3ÐÁÒÌÉÎÇ Ȱ0ÕÉÒÔ-a-"ÅÕÌȟȱ ςυψȢ 
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and prevalence.  Instrumental are more accessible for players as well as listeners, as the 

tunes do not require fluency in Gaelic. 

Fiddle tunes based on puirt -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 

lyr ics into account as a non-Gaelic 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 

ȰÉÔ ÉÓ ÔÈÅ ÃÕÌÔÉÖÁÔÉÏÎ ÏÆ ÁÎ ÉÎÔÕÉÔÉÖÅ ÒÅÃÏÇÎÉÔÉÏÎ ÏÆ ÔÈÅ ÌÁÎÇÕÁÇÅȭÓ rhythms and accents 

combined with digital ornamentation and bowing applications that help to create a Gaelic 

ÓÏÕÎÄ ÉÎ ÔÈÅ ÆÉÄÄÌÅȟ ÎÏÔ ÔÈÅ ÁÂÉÌÉÔÙ ÔÏ ÓÐÅÁË ÉÔȢȱ27  Graham describes fiddlers with various 

exposures to spoken Gaelic and claims that simply becoming familiar with the basic sound 

ÏÆ ÔÈÅ ÌÁÎÇÕÁÇÅ ÉÓ ÅÎÏÕÇÈ ÔÏ ÈÅÌÐ ÉÎÆÌÕÅÎÃÅ ÆÉÄÄÌÉÎÇ ÓÔÙÌÅȟ ÅÖÅÎ ÉÆ ÔÈÅ ÆÉÄÄÌÅÒ ÄÏÅÓÎȭÔ 

understand or speak the language.  Based on what Graham describes, this seems to be on 

par with attempting to mimic the basic sounds and 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 

3ÃÏÔÌÁÎÄȟ ÏÎÌÙ ÔÈÅ ÂÁÇÐÉÐÅ ÐÒÅÓÅÎÔÓ ÁÎÙ ÃÈÁÌÌÅÎÇÅ ÔÏ ÔÈÅ ÆÉÄÄÌÅȭÓ ÃÌÁÉÍ ÁÓ Ðrincipal 

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 repertory of dance music.  In 

                                                           
27 Glenn Graham, The Cape Breton Fiddle: Making and Maintaining Tradition (Sydney: Cape Breton University 
Press, 2006), 64. 
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ÆÁÃÔȟ ÉÔ ×ÁÓ ÔÈÅ ÒÉÃÈÅÒ ÃÌÁÓÓȭÓ ÐÅÎÃÈÁÎÔ ÆÏÒ ÆÉÄÄÌÅ ÄÁÎÃÅ ÔÕÎÅÓ ÔÈÁÔ ÌÅÄ ÔÏ ÔÈÅ ÌÁÒÇÅ ÎÕÍÂÅÒ ÏÆ 

published collections of these tunes in the eighteenth century.28 

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 

Ȱ'ÁÅÌÉÃ-ÎÅÓÓȱ ÏÆ ÄÉÆÆÅÒÅÎÔ ÃÏÍÍÕÎÉÔÉÅÓȟ ÁÓ 'ÁÅÌÓ ÉÎ #ÁÐÅ "ÒÅÔÏÎ ÈÁÖÅ ÂÅÅÎ ÓÅÐÁÒÁÔÅÄ ÆÒÏÍ 

Scotland for generations and the culture has grown and changed in different ways.  This 

disagreement calls into question the authenticity of Gaelic musicians in Cape Breton, 

Scotland, and elsewhere.  While it is important to acknowledge the political and social 

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

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

Dance tunes and traditions  

The dance music repertory consists of several forms such as reels, strathspeys, and 

jigs.  William Lamb painstakingly edited and republished +ÅÉÔÈ .ÏÒÍÁÎ -ÁÃ$ÏÎÁÌÄȭÓ 0ÕÉÒÔ-

a-Beul: The Vocal Dance Music of the Scottish Gaels in 2012.  This collection ÉÓ ÃÏÎÓÉÄÅÒÅÄ ȰÁ 

fair sampling of the genre.ȱ29  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 the genre originated in Scotland.30   

                                                           
28 Robin Stowell, The Cambridge Companion to the Violin, (Cambridge: Cambridge University Press,1992), 
240. 
29 William Lamb, +ÅÉÔÈ .ÏÒÍÁÎ -ÁÃ$ÏÎÁÌÄȭÓ 0ÕÉÒÔ-a-Beul: The Vocal Dance Music of the Scottish Gaels. (Isle 
of Skye: Taigh na Teud, 2012), 20. 
30 Rebecca McGowan and Andrea Levitt, "A comparison of Rhythm in English Dialects and Music," Music 
Perception: An Interdisciplinary Journal 28, no. 3 (February 2011): 308. 



10 
 

,ÁÍÂ ÄÅÆÉÎÅÓ ÔÈÅ ÒÅÅÌ ÁÓ ȰÁ ÒÁÐÉÄ ÂÕÔ ÓÍÏÏÔÈ-flowing quaver movement in alla 

breve.ȱ31  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 brevity, meaning that 

short melodic material is repeated again and again during a full-length performance.32  As a 

general rule, puirt -a-beul have a maximum of one verse and one chorus, with both sections 

being repeated. 33 This convention carries over, as a binary AABB form, into the 

instrumental genre that utilises the melodies of puirt -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 at will. -Ù ÃÁÓÅ ÓÔÕÄÙ ÆÏÒ ÔÈÉÓ ÐÒÏÊÅÃÔȟ Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȟȱ ÆÉÔÓ ÔÈÉÓ ÂÉÎÁÒÙ 

mold. 

Differently named tunes share a 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.  Hennessy observes 

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 surprising."35  However this feature seems more 

                                                           
31 ,ÁÍÂȟ Ȱ2ÅÅÌÉÎÇ ÉÎ ÔÈÅ 3ÔÒÁÔÈÓÐÅÙȱȟ φχȢ 
32 Heather Sparling, "Categorically Speaking: Towards a Theory of (Musical) Genre in Cape Breton Gaelic 
Culture," Ethnomusicology 52, no. 3 (Fall 2008): 402. 
33 Ibid., 415. 
34 (ÅÎÎÅÓÓÙȟ Ȱ&ÉÄÄÌÅ 'ÒÏÏÖÅÓȟȱ ςρυȢ 
35 Ibid. 
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noteworthy when one considers the vocal origins of these pieces.  The relative simplicity of 

the pitch material makes it even clearer that performers create interest through other 

means.  Hennessy speculates that some of these methods might include accents, 

syncopation, and ornamentation,36 but I hypothesize that microtimings also play an 

important role. 

When analyzing the groove of dance music, it is essential to consider the dance 

movements which accompany the music.  Puirt-a-beul and the instrumental tunes that 

descend from it are used in several dance traditions associated with Scotland, including 

step dance, sword dance, Highland dance, and Scottish Country Dancing, all with extensive 

and varied techniques.37  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.  Therefore I believe it best to focus on just one associated dance tradition.   

Scottish Country Dancing seems like an appropriate choice.  This style enjoys the 

most widespread popularity , so it is likely more people have participated in this sort of 

dance with traditional Gaelic music, rather than the specialized few who study Highland 

Dance.  Despite the British ÇÏÖÅÒÎÍÅÎÔȭÓ ÁÔÔÅÍÐÔ ÔÏ ÅÒÁÄÉÃÁÔÅ ÔÈÅ 'ÁÅÌÉÃ ÌÁÎÇÕÁÇÅȟ 3ÃÏÔÔÉÓÈ 

Country Dancing was a part of worldwide British school curricula for many decades.38  

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

                                                           
36 (ÅÎÎÅÓÓÙȟ Ȱ&ÉÄÄÌÅ 'ÒÏÏÖÅÓȟȱ ςρυȢ 
37 Jean Milligan, "Scottish Country Dancing," Journal of the International Folk Music Council 2 (1950): 32. 
38 'ÉÇÉ "ÅÒÁÄÉȟ Ȱ3ÃÏÔÔÉÓÈ #ÏÕÎÔÒÙ $ÁÎÃÉÎÇ (ÁÓ Á 9ÏÕÎÇ 3ÏÕÌȟȱ Dance Magazine 74, no. 11 (November 2000): 64. 
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far away as New Zealand and Japan.39  The tradition not only has deep roots, but has also 

continued to grow, with new dances being written each year.40 

In addition, the culture of Scottish Country Dance supports the findings 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 two lines 

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 their starting 

position.41  Though traditional dances are often associated with  certain tunes, dances can in 

fact be danced with any tune of the same type and duration.  Other dances have no 

particular tune association, and can be danced with any music with the correct number of 

bars. 

The most frequently used step in Scottish country dancing is the skip-change 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 documented as far back as 180542.  The step is 

ÄÅÓÃÒÉÂÅÄ ÁÓ ȰÁÄÖÁÎÃÉÎÇ ÔÈÅ ÒÉÇÈÔ ÆÏÏÔ ÆÏÒ×ÁÒÄȟ ÔÈÅ ÌÅÆÔ ÆÏÌÌÏ×ÉÎÇ ÂÅÈÉÎÄȡ ÉÎ ÁÄÖÁÎÃÉÎÇ ÔÈÅ 

ÓÁÍÅ ÆÏÏÔ Á ÓÅÃÏÎÄ ÔÉÍÅȟ ÙÏÕ ÈÏÐ ÕÐÏÎ ÉÔȟ ÁÎÄ ÏÎÅ ÓÔÅÐ ÉÓ ÆÉÎÉÓÈÅÄȢȱ  4ÈÅ ÓÔÅÐ ÉÓ ÔÈÅÎ 

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

                                                           
39 Ȱ$ÁÎÃÉÎÇ !ÃÒÏÓÓ #ÕÌÔÕÒÅÓȟȱ The Nelson Mail, January 4, 2005, accessed May 29, 2014, 
http://www.lexi snexis.com.ezproxy.library.ubc.ca/hottopics/lnacademic/?verb=sr&csi=161929 
40 Ȱ7ÈÁÔ ÉÓ 3ÃÏÔÔÉÓÈ #ÏÕÎÔÒÙ $ÁÎÃÉÎÇȩȱ ȟ 4ÈÅ 2ÏÙÁÌ 3ÃÏÔÔÉÓÈ $ÁÎÃÅ 3ÏÃÉÅÔÙȟ ÁÃÃÅÓÓÅÄ *ÁÎÕÁÒÙ ςςȟ ςπρτȟ 
https://www.rscds.org/article/what -is-scottish-country-dancing 
41 Ibid. 
42 George Emmerson, A Social History of Scottish Dance: Ane Celestial Recreatioun (Montreal: McGill-1ÕÅÅÎȭÓ 
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 skip-change on the right foot.43   

 

Rhythm and meter in music scholarship  

The foundation for my approach can be found in such influential theories as Justin 

,ÏÎÄÏÎȭÓ Hearing in Time: Psychological Aspects of Musical Meter ÁÎÄ #ÈÒÉÓÔÏÐÈÅÒ (ÁÓÔÙȭÓ 

Meter as Rhythm.  Although these texts focus on the analysis of rhythm and meter not 

specific to Gaelic music, they, along with more traditional music theory, provide the basis 

ÆÏÒ ÍÁÎÙ ÃÏÎÔÅÍÐÏÒÁÒÙ ÓÃÈÏÌÁÒÓȭ ÍÏÒÅ ÓÐÅÃÉÁÌÉÚÅÄ ÉÎÑÕÉÒÉÅÓȢ  LondonȭÓ ÔÈÅÏÒÙ ÏÆ ÍÅÔÅÒ ÉÓ 

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.44  (ÁÓÔÙȭÓ ÍÅÔÒÉÃÁÌ ÔÈÅÏÒÙ ÉÓ ÂÁÓÅÄ ÏÎ ÔÈÅ ÉÄÅÁ ÏÆ ÄÕÒÁÔÉÏÎÁÌ 

projection, where the listener predicts the timings of upcoming events on the basis of 

durations that have just been completed. Hasty also discusses the qualities that 

characterize different metrical events, such as anacrusis, continuation, or beginnings.45   

One specialized area that has proven particularly fruitful in characterizing musical 

ȰÇÒÏÏÖÅȱ ÉÓ ÔÈÅ ÓÔÕÄÙ ÏÆ ȰÅØÐÒÅÓÓÉÖÅ ÍÉÃÒÏÔÉÍÉÎÇÓȱ ÏÒ ȰÐÁÒÔÉÃÉÐÁÔÏÒÙ ÄÉÓÃÒÅÐÁÎÃÉÅÓȱȟ46 which 

involve the comparison of the precise timings of musical events with each other and with 

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

                                                           
43 Ibid., 310. 
44 Justin London, Hearing in Time: Psychological Aspects of Musical Meter (New 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 Music," Cultural Anthropology 2, no. 3 (August 
1987): 275-283. 



14 
 

differences sometimes exist on the fringe of human perception, but nonetheless have an 

impact on how music is heard.  !Ó -ÁÔÔÈÅ× $ÁÖÉÅÓ ×ÒÉÔÅÓȟ Ȱ! ËÅÙ ÆÅÁÔÕÒÅ ÏÆ ÈÕÍÁÎ 

ÐÅÒÆÏÒÍÁÎÃÅ ÉÓ ÖÁÒÉÁÂÉÌÉÔÙȢȱ47  Some features of variability, such as dynamics, are often 

ÎÏÔÁÔÅÄ ÉÎ Á ÐÉÅÃÅ ÏÆ ÍÕÓÉÃȭÓ ÓÃÏÒÅ, but other factors are too small or nuanced to be 

effectively notated.  Microtimings fall into this category.48  Davies also differentiates 

ÂÅÔ×ÅÅÎ ȰÕÎÓÙÓÔÅÍÁÔÉÃȱ ÍÉÃÒÏÔÉÍÉÎÇȟ ×ÈÉÃÈ ÃÁÎ ÂÅ ÄÕÅ ÔÏ the physical limitations or error 

ÏÆ ÔÈÅ ÐÅÒÆÏÒÍÅÒȟ ÁÎÄ ȰÓÙÓÔÅÍÁÔÉÃȱ ÍÉÃÒÏÔÉÍÉÎÇȟ ×ÈÉÃÈ ÉÓ ÔÈÅ ÄÅÌÉÂÅÒÁÔÅ ÍÁÎÉÐÕÌÁÔÉÏÎ ÏÆ 

timing.49  It is obviously difficult to determine whether microtimings are systematic or 

unsystematic, as even the performer may not be fully aware of them.  In order to help 

determine whether there is purposeful use of microtimings in this style, I 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, I will analyze microtiming trends and 

outliers and consider the musical implications and possible effects on listeners 

Despite widespread scholarly interest, the relationship between timing 

measurements and the experience of groove remains somewhat mysterious. Some studies, 

such as a project by Jan Fruhauf et al., found that students rated a mathematically accurate 

drum pattern as having the greatest Ȱpattern qualityȱ when compared with the same 

pattern played with microtimings.50 However, +ÅÉÌ ÁÎÄ &ÅÌÄȭÓ ÔÈÅÓÉÓ ÐÏÓÉÔÓ that ȰÁÌÌ ÍÕÓÉÃÓ 

                                                           
47 -ÁÔÔÈÅ× $ÁÖÉÅÓ ÅÔ ÁÌȢȟ Ȱ4ÈÅ %ÆÆÅÃÔ ÏÆ Microtiming Deviations on the Perception of Groove in Short 
2ÈÙÔÈÍÓȟȱ Music Perception 30, no. 5 (June 2013): 497. 
48 Ibid., 498. 
49 Ibid. 
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 Scientiae 17, no. 2 (June 
2013): 246. 
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have to be out of time to groove.ȱ51 If both of these are correct, then "pattern quality " and 

groove must be different aspects of rhythm.   

Vijay Iyer expresses a sentiment similar to Keil's and Feld's, saying that African 

ÍÕÓÉÃÉÁÎÓ ÈÁÖÅ ȰÔÈÅÉÒ Ï×Î ×ÁÙÓ ÏÆ ÒÅÌÁÔÉÏÎ ÔÏ ÁÎ ÉÓÏÃÈÒÏÎÏÕÓ ÐÕÌÓÅ,ȱ52 meaning that each 

ÉÎÄÉÖÉÄÕÁÌ ÈÁÓ ÈÉÓȾÈÅÒ Ï×Î ȰÆÅÅÌȱ ÏÆ ÔÈÅ ÍÕÓÉÃȢ  )ÙÅÒ ÉÎÖÅÓÔÉÇÁÔÅÄ ÔÈÅ ÍÉÃÒÏÔÉÍÉÎÇÓ ÏÆ 

groove-based African-influenced music rather than the typical Western 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, rather than finding a theoretical beat by averaging all the 

instrument timings, Iyer refers them to a particular instrument, the clave, as the definitive 

timekeeper.  This means that, in theory, all the instruments could play marginally ahead of 

the beat (represented by the clave) for the duration of the piece.53  Iyer focuses on the role 

that groove plays in stimulating movement, citing scientific research which suggests that 

ȰÔÈÅ ÁÃÔ ÏÆ ÌÉÓÔÅÎÉÎÇ ÔÏ ÒÈÙÔÈÍÉÃ ÍÕÓÉÃ ÉÎÖÏÌÖÅÓ the same mental processes that generate 

bodily ÍÏÔÉÏÎȢȱ54  )ÙÅÒȭÓ ×ÏÒËȟ ÌÉËÅ Á ÇÒÅÁÔ ÄÅÁÌ ÏÆ jazz microtiming research, focuses on 

ensemble music rather than soloists. 

Matthew Butterfield applies findings of cognitive studies on expressive microtiming 

to jazz, as conceptualized through (ÁÓÔÙȭÓ ÍÏÄÅÌ ÏÆ metrical projection.55  Butterfield states 

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

                                                           
51 Charles Keil and Stephen Feld, Music Grooves: Essays and Dialogues (Chicago, USA: University of Chicago 
Press, 1994), 155. 
52Vijay Iyerȟ Ȱ%ÍÂÏÄÉÅÄ -ÉÎÄȟ 3ÉÔÕÁÔÅÄ #ÏÇÎÉÔÉÏÎȟ ÁÎÄ %ØÐÒÅÓÓÉÖÅ -ÉÃÒÏÔÉÍÉÎÇ ÉÎ !ÆÒÉÃÁÎ-!ÍÅÒÉÃÁÎ -ÕÓÉÃȟȱ 
Music Perception 19, no. 3 (Spring 2002): 398. 
53 Ibid., 399. 
54 )ÙÅÒȟ Ȱ%ÍÂÏÄÉÅÄ -ÉÎÄȟ 3ÉÔÕÁÔÅÄ #ÏÇÎÉÔÉÏÎȟȱ σωςȢ 
55 Matthew Butterfield, ȰThe Power of Anacrusis: Engendered Feeling in Groove-"ÁÓÅÄ -ÕÓÉÃÓȢȱ Music Theory 
Online 12 (2006). http://www.mtosmt.org/issues/mto.06.12.4/mto.06.12.4.butterfield.html  (accessed 
January 8, 2014). 

http://www.mtosmt.org/issues/mto.06.12.4/mto.06.12.4.butterfield.html
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determines whether a listener perceives the music as laid back or driving forward.  Rather 

than considering the timing discrepancies between instruments, Butterfield focuses on 

timings within a single line, the bass ostinato of (ÅÒÂÉÅ (ÁÎÃÏÃËȭÓ Chameleon, examining 

how its microtiming affects the sensation of anacrusis.    

In another article, adapting a concept of Fernando Benadon to be discussed below, 

Butterfield explored ÊÁÚÚ ȰÓ×ÉÎÇȱ ÑÕÁÎÔÉÔÁÔÉÖÅÌÙ ÉÎ ÔÅÒÍÓ ÏÆ ÔÈÅ ratio between the durations 

of performed eighth note beats and upbeats.56 A similar measure can be found in Mats 

JohanssonȭÓ PhD dissertation on rhythm and grooves in Norwegian fiddle music, which 

uses microtimings to assess what percentage of the measure or beat was occupied by a 

sounding event.57 Another contribution to this line of research is the work of Alan Dodson 

who, among other contributions to the field, addresses the ways in which accentuation and 

ÔÅÍÐÏ ÒÕÂÁÔÏ ÉÎ *Ȣ 3Ȣ "ÁÃÈȭÓ )ÎÖÅÎÔÉÏÎ .ÏȢ ρ ÉÎ # ÍÁÊÏÒ ÉÎÔÅÒÁÃÔ ×ÉÔÈ ÒÈÙÔÈÍÉÃ ÓÔÒÕÃÔÕÒÅ and 

prolongation.58 While this approach proves productive for 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 defined.  Davies et al. ÄÅÓÃÒÉÂÅÄ ÉÔ ÁÓ ȰÁ Óensation 

                                                           
56 -ÁÔÔÈÅ× "ÕÔÔÅÒÆÉÅÌÄȢ Ȱ7ÈÙ $Ï *ÁÚÚ -ÕÓÉÃÉÁÎÓ 3×ÉÎÇ 4ÈÅÉÒ %ÉÇÈÔÈ .ÏÔÅÓȩȱ Music Theory Spectrum 33, no. 1 
(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 Music 31, no. 2 (2011): 44. 
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ÏÆ ÍÏÖÅÍÅÎÔ ÏÒ ×ÁÎÔÉÎÇ ÔÏ ÍÏÖÅȱ59 when listening to music.  Vijay Iyer describes music 

×ÉÔÈ ÇÒÏÏÖÅ ÁÓ ÆÅÁÔÕÒÉÎÇ ȰÁ ÓÔÅÁÄÙȟ ÖÉÒÔÕÁÌÌÙ ÉÓÏÃÈÒÏÎÏÕÓ ÐÕÌÓÅ ÔÈÁÔ ÉÓ ÅÓÔÁÂÌÉÓÈÅÄ 

collectively by an interlocking composite of rhythmic entities and is either intended for or 

ÄÅÒÉÖÅÄ ÆÒÏÍ ÄÁÎÃÅȢȱ60  (ÅÎÎÅÓÓÙ ÃÏÎÃÌÕÄÅÓ ÔÈÁÔ Ȱthe term groove carries with it two 

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 upon individual people 

who respond collectively as a group to the sound of the groove.ȱ61 Matthew Butterfield 

believes groove is created not only by the microtimings within a groove, but also by the 

specific durational sequence of the rhythmic 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 of multiple musicians with pitch and rhythmic 

elements63, as well as the cultural experience of the listener.  By responding to a groove, on 

this view, a listener is demonstrating cultural knowledge. 

4ÈÅ ÔÅÒÍ ȰÓ×ÉÎÇȱ ÁÎÄ ÉÔÓ ÖÁÒÉÅÄ ÄÅÆÉÎÉÔÉÏÎÓ ÆÕÒÔÈÅÒ ÃÏÎÆÕÓÅÓ ÍÁÔÔÅÒÓȢ  "ÕÔÔÅÒÆÉÅÌÄ 

defines swing as not only the unevenness of the eighth notes (the expressive microtimings) 

that is characteristic in jazz music but also as the interaction between drums and bass 

×ÈÉÃÈ ÃÒÅÁÔÅÓ Á ȰÌÉÌÔÉÎÇ ÇÒÏÏÖÅȱȢ64  )Ô ÓÅÅÍÓ ÔÈÁÔ ÉÎ "ÕÔÔÅÒÆÉÅÌÄȭÓ ÔÅÒÍÓȟ ȰÓ×ÉÎÇȱ ÉÓ ÄÅÐÅÎÄÅÎÔ 

on the presence of more than one instrument. 

From these definitions, groove seems to be clearly linked to repetition, interaction, 

ÍÕÓÉÃÁÌ ÍÏÔÉÏÎȟ ÁÎÄ Á ÌÉÓÔÅÎÅÒȭÓ ÐÅÒÃÅÐÔÉÏÎ ÏÒ ÅÍÂÏÄÉÍÅÎÔ ÏÆ ÍÏÖÅÍÅÎÔ ×ÉÔÈÉÎ ÍÕÓÉÃȢ 

                                                           
59 Davies et al., "The Effect of Microtiming Deviations on the Perception of Grooveȟȱ τωχȢ 
60 Vijay Iyer, "Embodied Mind, Situated Cognitionȟȱ σωχȢ 
61 (ÅÎÎÅÓÓÙȟ Ȱ&ÉÄÄÌÅ 'ÒÏÏÖÅÓȟȱ υȢ 
62 Butterfield, ȰThe Power of AnacrusisȢȱ 
63 Lawrence Zbikowski, "Modelling the Groove: Conceptual Structure and Popular Music," Journal of the Royal 
Musical Association 129, no. 2 (2004) : 275. 
64 "ÕÔÔÅÒÆÉÅÌÄȟ Ȱ7ÈÙ $Ï *ÁÚÚ -ÕÓÉÃÉÁÎÓ 3×ÉÎÇ 4ÈÅÉÒ %ÉÇÈÔÈ .ÏÔÅÓȩȱ σȢ 
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Most fundamentally, groove-based music is repetitive.  In fact, one of the remarkable 

characteristics of groove is that ɀ ÉÎ )ÙÅÒȭÓ ×ÏÒÄÓ ɀ ȰɍÉÔɎ ÃÁÎ ÓÕÓÔÁÉÎ ÉÎÔÅÒÅÓÔ ÏÒ ÁÔÔÅÎÔÉÏÎ ÆÏÒ 

ÌÏÎÇ ÓÔÒÅÔÃÈÅÓ ÏÆ ÔÉÍÅ ÔÏ ÁÎ ÁÃÃÕÌÔÕÒÁÔÅÄ ÌÉÓÔÅÎÅÒȟ ÅÖÅÎ ÉÆ ȬÎÏÔÈÉÎÇ ÉÓ ÈÁÐÐÅÎÉÎÇȭ ÏÎ ÔÈÅ 

musÉÃÁÌ ÓÕÒÆÁÃÅȢȱ65  That is to say, 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 with Gaelic dance music.  Despite the repetitiveness of the 

melodic materialȟ ÔÈÅ ÔÕÎÅÓ ÃÁÐÔÕÒÅ ÁÎ ÁÕÄÉÅÎÃÅȭÓ ÉÎÔÅÒÅÓÔ ÎÏÔ ÏÎÌÙ ÁÓ ÄÁÎÃÅ ÍÕÓÉÃȟ ÂÕÔ ÁÌÓÏ 

in commercial and concert recordings.  I suspect that expressive microtimings contribute 

to this interest, as a solo instrument is still able to provoke clapping, stomping, or dancing 

in listeners, despite the highly repetitive pitch material and rhythmic values. 

The cyclic nature of these tunes (an AABB form which is repeated indefinitely) can 

also be understood in terms of *ÏÈÎ 2ÁÈÎȭÓ ÉÄÅÁ ÏÆ ÒÅÐÅÔÉÔion.  The presence of repetition 

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 

ÉÎ ÍÅÌÏÄÙ ÁÌÌÏ× ÔÈÅ ÔÕÎÅÓ ÔÏ ȰÅÓÃÁÐÅ ÔÈÅ ÄÅÁÄ ÈÁÎÄ ÏÆ ÓÏÍÅ ÐÒÅÆÉÇÕÒÅÄ ÏÒÄÅÒȢȱ66  The 

groove is what imbues the music with a sense of life, preventing the repetitiveness of the 

ÐÉÔÃÈ ÍÁÔÅÒÉÁÌ ÆÒÏÍ ÂÅÃÏÍÉÎÇ ÓÔÁÇÎÁÎÔ ÁÎÄ ÁÐÐÒÏÁÃÈÉÎÇ ×ÈÁÔ 2ÁÈÎ ÒÅÆÅÒÓ ÔÏ ÁÓ ȰÓÌÁÖÅÒÙȢȱ67 

As dance tunes, reels (and other dance forms 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 traditional puirt -a-beul reveal 

                                                           
65 )ÙÅÒȟ Ȱ%ÍÂÏÄÉÅÄ -ÉÎÄȟ 3ÉÔÕÁÔÅÄ #ÏÇÎÉÔÉÏÎȟȱ σψψȢ 
66 2ÁÈÎ ÄÅÓÃÒÉÂÅÓ ȰÒÅÐÅÔÉÔÉÏÎȱ ÁÓ ÍÕÓÉÃ ×ÈÉÃÈȟ ×ÈÉÌÅ ÒÅÐÅÁÔÅÄȟ ÉÓ ÔÒÁÎÓÆÏÒÍÅÄ ÔÈÒÏÕÇÈÏut repetition, allowing 
the listener to experience the music process towards a telos or goal, rather than simply experiencing the goal 
itself.  John Rahn, "Repetition," Contemporary Music Review 7, no. 2 (1993): 50. 
67 2ÁÈÎȟ Ȱ2ÅÐÅÔÉÔÉÏÎȟȱ υπȢ 
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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 of puirt -a-beul tend to follow the general pitch 

contour of each phrase.  This indicates that the rhythm is much more important 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 cultural insiders themselves hold this opinion.  One is 

ÑÕÏÔÅÄ ÁÓ ÓÁÙÉÎÇ ȰÉÔȭÓ ÎÏÔ ÔÈÅ ÔÕÎÅ ÔÈÁÔ ÍÁÔÔÅÒÓȟ ÉÔȭÓ ÔÈÅ ÒÈÙÔÈÍȣlike the singers might not 

have a note of music in their headȣ×ÈÁÔ ÙÏÕ ÇÅÔ ÉÓ ÔÈÅ ÒÈÙÔÈÍȟ ÙÏÕ ÄÏÎȭÔ ÇÅÔ Á ÔÕÎÅȟ ÙÏÕ ÇÅÔ 

ÒÈÙÔÈÍȢȱ68  AnotÈÅÒ ÉÎÔÅÒÖÉÅ×ÅÅ ×ÅÎÔ ÓÏ ÆÁÒ ÁÓ ÔÏ ÃÈÁÒÁÃÔÅÒÉÓÅ ÔÈÅ ÓÔÙÌÅ ÁÓ Ȱ'ÁÅÌÉÃ ÒÁÐȢȱ69  

,ÉËÅ ÊÁÚÚȟ 'ÁÅÌÉÃ ÆÉÄÄÌÅ ÐÌÁÙÉÎÇ ÉÓ ÏÆÔÅÎ ÄÅÓÃÒÉÂÅÄ ÂÙ ÉÎÆÏÒÍÁÎÔÓ ÁÓ ÈÁÖÉÎÇ Á ÓÐÅÃÉÁÌ ȰÓ×ÉÎÇȱ 

that differentiates it from non-Gaelic fiddling.70  It seems likely  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 applied to other musics. 

One of the performers analyzed in this study, Hanneke Cassel, is featured in a video 

discussing groove in reels. 71   #ÁÓÓÅÌ ÄÅÓÃÒÉÂÅÓ Á ÒÅÅÌȭÓ ÇÒÏÏÖÅ ÁÓ ÈÁÖÉÎÇ Á σϹσϹς ÁÃÃÅÎÔ 

pattern (pictured below). 

 

                                                           
68 Jonathan $ÅÍÂÌÉÎÇȟ Ȱ9ÏÕ 0ÌÁÙ )Ô ÁÓ 9ÏÕ 7ÏÕÌÄ 3ÉÎÇ )Ôȡ #ÁÐÅ "ÒÅÔÏÎȟ 3ÃÏÔÔÉÓÈÎÅÓÓȟ ÁÎÄ ÔÈÅ -ÅÁÎÓ ÏÆ #ÕÌÔÕÒÁÌ 
0ÒÏÄÕÃÔÉÏÎȟȱ ÉÎ Transatlantic Scots, ed. Celeste Ray (Tuscaloosa: University of Alabama Press, 2005), 187. 
69 $ÅÍÂÌÉÎÇȟ Ȱ9ÏÕ 0ÌÁÙ )Ô ÁÓ 9ÏÕ 7ÏÕÌÄ 3ÉÎÇ )Ôȟȱ ρψχ. 
70 4ÈÉÓ ÃÏÎÃÅÐÔ ÉÓ ÁÌÓÏ ÄÅÓÃÒÉÂÅÄ ÁÓ ȬÆÌÁÖÏÕÒȭ ÏÒ ȬÔÁÓÔÅȭȢ  *ÏÅ .ÅÉÌ -ÁÃ.ÅÉÌȟ ÑÔÄȢ ÉÎ *ÏÈÎ 3ÈÁ×ȟ Ȱ,ÁÎÇÕÁÇÅȟ -ÕÓÉÃȟ 
ÁÎÄ ,ÏÃÁÌ !ÅÓÔÈÅÔÉÃÓȡ 6ÉÅ×Ó ÆÒÏÍ 'ÁÅÌÄÏÍ ÁÎÄ "ÅÙÏÎÄȟȱ Scottish Language 11, no. 12: 41. 
71 Ȱ2ÅÅÌ 'ÒÏÏÖÅȡ 3ÃÏÔÔÉÓÈ &ÉÄÄÌÅ 4ÅÃÈÎÉÑÕÅ 4ÕÔÏÒÉÁÌȟȱ YouTube video, 4:57, posted by "FIDDLEVIDEO," August 
24, 2014, https://www.youtube.com/watch?v=EBC1pQawfy4  
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This is very different from the ÃÏÎÃÅÐÔ ÏÆ ÇÒÏÏÖÅ ÄÉÓÃÕÓÓÅÄ ÁÂÏÖÅȢ  &ÒÏÍ #ÁÓÓÅÌȭÓ 

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 players. However, as the recordings chosen for analysis 

have no accompaniment, I 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-beul ɀ and thus, the instrumental 

music which stems from it ɂ seems appropriate.  Investigating the music in this way may 

ÓÈÅÄ ÌÉÇÈÔ ÏÎ ÔÈÅ ÉÎÎÅÒ ×ÏÒËÉÎÇÓ ÏÆ ÔÈÅ ȰÓ×ÉÎÇȱ ÏÒ ȰÇÒÏÏÖÅȱ ÏÆ ÔÈÉÓ ÍÕÓÉÃȟ ÁÓ ÔÈÁÔ ÓÅÅÍÓ to 

be one of thÅ ÓÏÕÒÃÅÓ ÏÆ ÔÈÉÓ ÇÅÎÒÅȭÓ ÐÏÐÕÌÁÒÉÔÙ ÁÎÄ ÌÏÎÇÅÖÉÔÙȟ as well as one of the styleȭÓ 

defining qualities. 
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Chapter 2: Methodology and Approach to Analysis  

Selecting a tune 

One popular port-a-beul ÉÓ Ȱ(ÏÒÏ 'ÈÏÉÄ 4ÈÕ .ÉÇÈÅÁÎ ɉ(ÏÒÏ ÙÏÕ ÓÔÏÌÅ ÔÈÅ ÇÉÒÌɊȱȟ 

known ÍÏÓÔ ÃÏÍÍÏÎÌÙ ÁÓ Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȱ72 when played on fiddle or another 

instrument .  The tune is a popular reel not only for dancing but also for performance: 

witness the commercial and critical success, mentioned above, of -ÁÒÙ *ÁÎÅ ,ÁÍÏÎÄȭÓ ÖÏÃÁÌ 

recording in the original Gaelic.  The tune was published for the first time in 1733, but it is 

ÂÅÌÉÅÖÅÄ ÔÈÁÔ Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȱ ÅØÉÓÔÅÄ ÁÓ Á ÄÁÎÃÅ ÔÕÎÅ ÂÅÆÏÒÅ ÔÈÉÓ, and its many 

notated variations means there is no definitive score.73  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. 

)Î ÓÏÍÅ ÒÅÓÐÅÃÔÓ Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȱ ÉÓ ÓÌÉÇÈÔÌÙ ÕÎÃonventional. While many 

reels consist of running eighths notes throughout, its A section does not, and features an 

accented two-sixteenth eighth note figure on the second beat of most measures that draws 

the attention of the listener as one of its most significant rhythmic gestures.  One of the 

ÐÅÒÆÏÒÍÅÒÓȟ (ÁÎÎÅËÅ #ÁÓÓÅÌȟ ÄÅÓÃÒÉÂÅÓ ÔÈÉÓ ÁÓ Á ȰÃÕÔȱ ÁÎÄ ÃÌÁÉÍÓ ÉÔ ÉÓ ÏÎÅ ÏÆ ÔÈÅ ÄÅÆÉÎÉÎÇ 

ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ 3ÃÏÔÔÉÓÈ ÆÉÄÄÌÉÎÇȟ ÐÒÅÓÅÎÔ ÉÎ ȰÁÌÍÏÓÔ ÅÖÅÒÙ ÒÅÅÌȢȱ74  Also, the A section 

incorporates a number of melodic leaps, whereas the 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.  

                                                           
72 See Figure 1 on page 48 ÆÏÒ Á ÔÒÁÎÓÃÒÉÐÔÉÏÎ ÏÆ Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȢȱ 
73 Lamb, +ÅÉÔÈ .ÏÒÍÁÎ -ÁÃ$ÏÎÁÌÄȭÓ 0ÕÉÒÔ-a-Beul, 172. 
74 Ȱ*ÅÎÎÙ $ÁÎÇ the 7ÅÁÖÅÒȡ &ÉÄÄÌÅ ,ÅÓÓÏÎȟȱ 9ÏÕ4ÕÂÅ ÖÉÄÅÏȟ ÐÏÓÔÅÄ ÂÙ ͼ&)$$,%6)$%/ȟͼ !ÕÇÕÓÔ ςφȟ 2014, 
https://www.youtube.com/watch?v=StOboC96AqM. Her characterization of the "cut" appears at 1:43. 

https://www.youtube.com/watch?v=StOboC96AqM
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Though the second-beat A section figure is usually notated as , it is always 

performed much less evenly.  The B section is also notated as eighth notes, but as in the A 

section, the performed beat is not divided as evenly as the notation indicates. The 

combination of conventional reel rhythm and a notable rhythmic feature 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 

ÐÏÐÕÌÁÒÉÔÙ ÏÆ Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȟȱ ÍÏÒÅ ÒÅÃÏÒÄÉÎÇÓ ×ÅÒÅ ÁÖÁÉÌÁÂÌÅȢ  4ÈÉÓ ÁÌÌÏ×ÅÄ ÆÏÒ 

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 back as the 18th century,75 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 person to person and from performance to performance, with the basic 

melody being embellished or slightly altered.  This is not only a facet of the style, but also a 

result of many years of oral tradition before the increase in popularity of notated 

transmission. 

                                                           
75 Lamb, Keith NormaÎ -ÁÃ$ÏÎÁÌÄȭÓ 0ÕÉÒÔ-a-Beul, 24. 
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In addition, each reel (and other dance tunes) has accumulated many different titles.  

Every tune has numerous variations, with no single notated version being a definitive 

model.  FoÒ ÅØÁÍÐÌÅȟ Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȱ ÈÁÓ ÅÌÅÖÅÎ ÄÉÆÆÅÒÅÎÔ ÖÅÒÓÉÏÎÓ ÏÎ 

session.org,76 and is listed as appearing in 309 different tunebooks77 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 figure featured in this tune is most commonly notated as 

two sixteenths and an eighth, there are several other notated interpretations, such as a 

quarter 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 in my transcription s.   

 

Rhythmic nuance and classifying groove  

Keil claims that theorists need differÅÎÔ ÁÐÐÒÏÁÃÈÅÓ ÔÏ ÅÖÁÌÕÁÔÅ ÍÕÓÉÃ ȰÄÅÐÅÎÄÉÎÇ 

ÕÐÏÎ ×ÈÅÔÈÅÒ ÔÈÅ ÐÒÏÃÅÓÓÕÁÌ ÏÒ ÓÙÎÔÁÃÔÉÃ ÁÓÐÅÃÔ ÉÓ ÄÏÍÉÎÁÎÔȢȱ78  The repetitive, groove-

based nature of a reel seems to make it a good candidate for a processual approach, one 

that examines the rhythmic and metrical processes at play.  For the purposes of this study, I 

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 
home in this community. 
77 Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȟȱ 4ÈÅ 3ÅÓÓÉÏÎȟ ÌÁÓÔ ÍÏÄÉÆÉÅÄ $ÅÃÅÍÂÅÒ ςπρσȟ ÁÃÃÅÓÓÅÄ &ÅÂÒÕÁÒÙ ςψȟ ςπρτȟ 
http://thesession.org/tunes/380  
78 Keil and Feld, Music Grooves, 73. 



24 
 

approach is informed by empirical research on the thresholds of human entrainment, as 

ÓÕÍÍÁÒÉÚÅÄ ÉÎ ,ÏÎÄÏÎȭÓ Hearing in Time.79   

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 as "ÕÔÔÅÒÆÉÅÌÄȭÓ ÃÁÓÅ ÓÔÕÄÙ ÏÆ Chameleon, that 

focus on microtimings within a single layer of the texture. Dance tunes of the puirt -a-beul 

tradition were and are commonly played or sung by a single musician, meaning that 

participatory discrepancies between ensemble players are not present.  Therefore it seems 

×ÏÒÔÈ ÃÏÎÓÉÄÅÒÉÎÇ ×ÈÅÔÈÅÒ "ÕÔÔÅÒÆÉÅÌÄȭÓ ÁÐÐÒÏÁÃÈ ÉÓ ÒÅÌÅÖÁÎÔ ÔÏ ÔÈÉÓ ÇÅÎÒÅȢ  There are 

indeed expressive variations, but these occur within a single line, not in relation to more 

than one musician.  Therefore interaction between instruments does not contribute to the 

groove, which is instead created through expressive variations by the soloist.  However 

"ÕÔÔÅÒÆÉÅÌÄȭÓ ÁÐÐÒÏÁÃÈ ÔÏ Á ÓÏÌÏÉÓÔ ÆÏÃÕÓÓÅÄ ÏÎ Á ÄÒÕÍ ÓÅÔ ÐÁÔÔÅÒÎ80 which, while performed 

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 music.81  However my 

research will focus on how the beats are subdivided.  My intention is to explore how the 

groove is created by factors other than the interaction of multiple lines, namely the division 

of eighth notes and how these ratios change depending on their location in the measure, 

phrase, or section. 

                                                           
79 London, Hearing in Time, 31-36. 
80 "ÕÔÔÅÒÆÉÅÌÄȭÓ ÍÁÉÎ ÆÏÃÕÓ ÉÓ ÔÈÅ ÂÁÓÓ ÖÁÍÐȟ ÂÕÔ ÈÅ ÄÉÓÃÕÓÓÅÓ ÔÈÅ ÂÁÓÓ ÉÎ ÔÅÒÍÓ ÏÆ ÈÏ× ÉÔ ÉÎÔÅÒÁÃÔÓ ×ÉÔÈ ÔÈÅ 
percussion, not as a solo line.  
81 Mats Johansson, "Rhythm into StyleȢȱ 



25 
 

To proceed further, I must clearly define what groove means in the context of fiddle 

reels.  As discussed earlier, groove is associated with 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 trends and outliers in these timings create interest and evoke a 

reaction in listeners.  Iyer 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 I suspect a similar phenomenon may be present in Gaelic fiddling, a style which is often 

considered to be highly individual.  For this reason, I 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 Beat-Upbeat ratio (BUR) as a 

way to measure the variance in microtiming at the eighth-note level across phrases in jazz. 

As its name implies, BUR is determined by dividing the duration of the on-beat 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 sÏÕÎÄÉÎÇ ȰÓ×ÉÎÇ ÒÁÔÉÏȟȱ 

noting that BUR takes into account that there may not be one definitive ratio to exemplify 
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the style of swing.82  Instead, the succession of BURs expresses the small variations of 

duration and thus implies that swing (or, for that matter, any other stylized groove) may be 

more of a varying process than one definitive and unchanging proportion of eighths.  

BenaÄÏÎȭÓ ÁÎÁÌÙÓÉÓ ÏÆ ÊÁÚÚ ÓÕÐÐÏÒÔÓ his notion that microtiming is closely connected to 

structure and phrasing.83  For example, he observes a common trend for BUR to increase at 

ÐÈÒÁÓÅ ÅÎÄÉÎÇÓȟ Á ÐÈÅÎÏÍÅÎÏÎ ÈÅ ÄÕÂÓ Ȱ"52 ÓÕÒÇÅȢȱ84   

Subsequently, Matthew Butterfield studied swing by examining two quantitative 

measures of variation: the BUR again (although he handles it  slightly differentl y) and also 

what he calls the Upbeat-Beat ratio (UBR) for successive pairs of swung eighths.85 UBR is 

found by dividing the duration of the offbeat eighth note by the duration of the on-beat 

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

 

Each ratio is understood as a property of the second event in the ratio, as the ratio 

demonstrates the division of a two-eighth-note timespan.  Thus the BUR for the second 

eighth note in the example is x/y, and the UBR of the third eighth note is y/z. BUR and UBR 

that are farther from 1.0 represent more unequal beat divisions.  A number less than 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. 

                                                           
82 &ÅÒÎÁÎÄÏ "ÅÎÁÄÏÎȟ Ȱ3ÌÉÃÉÎÇ ÔÈÅ "ÅÁÔȡ *ÁÚÚ %ÉÇÈÔÈ-Notes as Expressive MicroÒÈÙÔÈÍȟȱ Ethnomusicology 50, 
no. 1 (Winter, 2006), 75. 
83 Ibid., 76 
84 Ibid., 80. 
85 Butterfield  Ȱ7ÈÙ $Ï *ÁÚÚ -ÕÓÉÃÉÁÎÓ 3×ÉÎÇ 4ÈÅÉÒ %ÉÇÈÔÈ .ÏÔÅÓȩȱ τȢ 
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Butterfield uses the BUR and UBR to characterize several aspects of jazz rhythm. 

Citing )ÙÅÒȭÓ ÅØÐÌÁÎÁÔÉÏÎ, he explains that a higher BUR values on each beat place greater 

emphasis on the quarter note pulse, resulting in stronger entrainment.86  He also suggests a 

lower BUR than expected (i.e., where the second note comes earlier than anticipated) can 

enhance syncopation.87  Further, he claims that these ratios are essential for tracking how 

ÍÕÓÉÃÉÁÎÓ ÃÏÎÔÒÏÌ ×ÈÁÔ ÈÅ ÃÁÌÌÓ ÔÈÅ ȰÍÏÔÉÏÎÁÌ ÅÎÅÒÇÙȱ ÏÆ Á ÐÈÒÁÓÅȢ 88  This can be caused 

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 created across longer timespans. When the division of each pair of eighth notes 

is widely varied and unpredictable, the feeling of spontaneity creates rhythmic tension. 89   

Just as a stronger dissonance is more drawn toward its resolution than a weak one, so too 

are the uneven eighths drawn forward in time, potentially toward a more consistent and 

easily entrainable division.90 

Adopting "ÕÔÔÅÒÆÉÅÌÄȭÓ ÔÒÅÁÔÍÅÎÔ ÏÆ Ó×ÕÎÇ ÅÉÇÈÔÈ ÎÏÔÅÓ ÉÎ ÊÁÚÚ91, I will still refer to 

musical events as eighth notes even when the BUR implies divisions that correspond better 

wi th other notated rhythms, such as triplet eighths.  This corresponds better to the 

common notation of the tunes and, as such, likely corresponds to how performers 

conceptualize these rhythms.  

Until recently, most research into microtiming in jazz has focussed on their metrical 

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

                                                           
86 Ibid., 8. 
87 Butterfield  Ȱ7ÈÙ $Ï *ÁÚÚ -ÕÓÉÃÉÁÎÓ 3×ÉÎÇ 4ÈÅÉÒ %ÉÇÈÔ .ÏÔÅÓȩȱ ψȢ 
88 Ibid. 
89 Ibid. 
90 Ibid., 4. 
91 Ibid., 5. 
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microtimings interact with melody, harmony, and phrase structure.92  He identifies three 

main ways that pitch elements interact with Beat-Upbeat Ratio: shifts in harmony and 

melody can coincide with shifts in BUR value; phrase endings often resynchronize a 

ÓÏÌÏÉÓÔȭÓ "52 ×ÉÔÈ ÔÈÅ ÒÈÙÔÈÍ ÓÅÃÔÉÏÎȭÓ "52Ƞ ÁÎÄ ÍÏÔÉÖÉÃ ÒÅÐÅÔÉÔÉÏÎ ÏÆÔÅÎ ÉÎÖÏÌÖÅs 

repetition of microrhythmic features as well.93  "ÅÎÁÄÏÎȭÓ ÒÅÓÅÁÒÃÈ ÁÌÓÏ ÃÏÎÃÌÕÄÅÓ ÔÈÁÔ 

different performers play with different microrhythms.  His examination of five different 

ÍÕÓÉÃÉÁÎÓ ÓÕÇÇÅÓÔÓ ÔÈÁÔ ÅÁÃÈ ÐÅÒÆÏÒÍÅÒ ÉÓ ȰÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ ÔÈÅÉÒ ÉÎÄÉÖÉÄÕÁÌ treatment of 

ÂÅÁÔ ÓÕÂÄÉÖÉÓÉÏÎȢȱ94  In the Gaelic community, 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 Weaverȱ 

This project analyzes five recordings of ȰJenny Dang the Weaverȱ by 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 multiple 

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 musician.  Although solo performance is quite common in the 

field, recordings of this nature turned out to be scarce, and only five suitable performances 

were found.   

                                                           
92 "ÅÎÁÄÏÎȟ Ȱ3ÌÉÃÉÎÇ ÔÈÅ "ÅÁÔȢȱ 
93 Ibid., 74. 
94 Ibid. 
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Happily, they are from a wide array of performers versed in the traditional Scottish 

style: Jim Blair, Neil Cameron, Hanneke Cassel, Bruce MacGregor, and Farquhar MacRae.  

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

such prestigious teachers as Catriona MacDonald.95  Neil Cameron is a Nova Scotian who 

has studied and performed traditional fiddle music in both the Maritimes and Scotland.96  

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 Championship in 1997.97  "ÒÕÃÅ -ÁÃ'ÒÅÇÏÒ ÉÓ ÏÎÅ ÏÆ 3ÃÏÔÌÁÎÄȭÓ 

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 Scotland show Travelling Folk.98  Farquhar MacRae was a 

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

in Scotland, though never as a commercial artist.  In obituaries MacRae was lauded as 

ÈÁÖÉÎÇ ȰÅÐÉÔÏÍÉÓÅÄ ÍÕÃÈ ÔÈÁÔ ×ÁÓ ÂÅÓÔ ÉÎ ÔÒÁÄÉÔÉÏÎÁÌ 'ÁÅÌÉÃ ÌÉÆÅȢȱ99  Another source held his 

name to be ȰÓÙÎÏÎÙÍÏÕÓ ×ÉÔÈ (ÉÇÈÌÁÎÄ ÍÕÓÉÃ ÁÔ ÉÔÓ ÂÅÓÔȢȱ100 

These recordings are performed not only by diverse musicians, but also in varied 

contexts.  #ÁÍÅÒÏÎȭÓ ÐÅÒÆÏÒÍÁÎÃÅ ÉÓ ÔÁËÅÎ ÆÒÏÍ Á 9ÏÕ4ÕÂÅ ÖÉÄÅÏ ÐÏÓÔÅÄ ÂÙ the artist 

                                                           
95 "Jim Blair: Fiddle Teacher," Facebook, last modified June 16, 2012, accessed February 12, 2014, 
https://www.facebook.com/fiddlesession/info  
96 Ȱ!ÂÏÕÔȟȱ .ÅÉÌ #ÁÍÅÒÏÎ /ÆÆÉÃÉÁÌ 7ÅÂÓÉÔÅȟ ÌÁÓÔ ÍÏÄÉÆÉÅÄ *ÕÌÙ 2, 2012, accessed February 12, 2014, 
http ://www.neilcameronfiddle.com/about  
97 Ȱ(ÁÎÎÅËÅ #ÁÓÓÅÌ "ÉÏÇÒÁÐÈÙȟȱ (ÁÎÎÅËÅ #ÁÓÓÅÌ /ÆÆÉÃÉÁÌ 7ÅÂÓÉÔÅȟ ÌÁÓÔ ÍÏÄÉÆÉÅÄ $ÅÃÅÍÂÅÒ ςπρσȟ ÁÃÃÅÓÓÅÄ 
February 12, 2014, http://www.hannekecassel.com/bio.html  
98 Ȱ"ÉÏÇÒÁÐÈÙȟȱ "ÒÕÃÅ -ÁÃ'ÒÅÇÏÒ /ÆÆÉÃÉÁÌ 7ÅÂÓÉÔÅȟ ÌÁÓÔ ÍÏÄÉÆÉÅÄ ςπρτȟ ÁÃÃÅÓÓÅÄ &ÅÂÒÕÁÒÙ ρςȟ ςπρτȟ 
http://www.brucemacgregor.co.uk/about/  
99 -ÁÒÔÉÎ -ÁÃÄÏÎÁÌÄȟ Ȱ&ÁÒÑÕÈÁÒ MacRae," The Herald Scotland, September 12, 2000, accessed February 5, 
2014, http://www.heraldscotland.com/sport/spl/aberdeen/farquhar -MacRae-1.218830 
100 Shona McMillan, "A Highland Gentleman: Farquhar MacRae, 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 setting and with seemingly 

amateur recoding equipment, Cameron ÉÓ ×ÅÌÌ Á×ÁÒÅ ÏÆ ÁÎ ÅÖÅÎÔÕÁÌ ÁÕÄÉÅÎÃÅȢ  "ÌÁÉÒȭÓ 

performance is another self-recorded video intended for the internet, though in this case it 

can be found on MySpace rather than YouTube.102  #ÁÓÓÅÌȭÓ ÐÅÒÆÏÒÍÁÎÃÅ ÉÓ ÁÌÓÏ ÕÐÌÏÁÄÅÄ ÔÏ 

YouTube, this time as part of a tutorial series directed at fiddlers who want to learn the 

tune.103  3ÈÅ ÉÓ ÁÌÓÏ ÆÅÁÔÕÒÅÄ ÉÎ Á ÍÏÒÅ ÄÅÔÁÉÌÅÄ ÌÅÓÓÏÎ ÖÉÄÅÏ ÂÁÓÅÄ ÏÎ Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 

7ÅÁÖÅÒȢȱ104  This recording was not analyzed for microtimings due to the presence of other 

instruments, but her discussion of the tune can shed light on her approach to 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 CasselȭÓȟ -ÁÃ'ÒÅÇÏÒȭÓ ÐÅÒÆÏÒÍÁÎÃÅ105 appears in an instructional video.  His 

performance opens a video tutorial on how to play what he refers to ÁÓ ȰÔÒÉÐÌÅÔÓȱ ɉÔÈÅ 

 figure), which explains why his recording includes only the A section.  MacRaeȭÓ 

recording is part of a set of three tunes, recorded by Calum Iain MacLean as part of a 

historical archiving project by the School of Scottish Studies in Edinburgh.106 

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

ÈÁÖÅ ÁÂÓÏÒÂÅÄ ÅÁÃÈ ÏÔÈÅÒȭÓ ÉÎÆÌÕÅÎÃÅȟ ÅÉÔÈÅÒ ÂÙ ÅÍÕÌÁÔÉÎÇ ÅÁÃÈ ÏÔÈÅÒ ÏÒ ÂÙ ÔÒÙÉÎÇ ÔÏ 

                                                           
101 Ȱ.ÅÉÌ #ÁÍÅron - fiddle set - 'ÌÅÎÃÏÅ -ÁÒÃÈȾ*ÁÃËÉÅ #ÏÌÅÍÁÎͻÓȾ3ÉÌÖÅÒ 3ÐÅÁÒȾ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȟȱ  
YouTube video, 3:03, posted by "NeilRHCameron," December 6, 2011, 
https://www.youtube.com/watch?v=0wIFDj6C1BI  
102 Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȟȱ -Ù3ÐÁÃÅ ÖÉÄÅÏȟ ρȡππȟ ÐÏÓÔÅÄ ÂÙ "Jim Blair," 
https://myspace.com/jimnblair/video/jenny -dang-the-weaver.../50870110 
103 Ȱ(ÁÎÎÅËÅ #ÁÓÓÅÌ ÐÌÁÙÓ *ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒ ÆÁÓÔȟȱ 9ÏÕ4ÕÂÅ ÖÉÄÅÏȟπȡτςȟ ÐÏÓÔÅÄ ÂÙ ͼÆÉÄÄÌÅÆÅÓÔÉÖÁÌȟͼ 
September 1, 2010, https://www.youtube.com/watch?v=SYU22NKsp2M 
104 ȰJenny Dang The Weaver: Fiddle Lessonȟȱ https://www.youtube.com/watch?v=StOboC96AqM 
105 Ȱ"ÒÕÃÅ -ÁÃ'ÒÅÇÏÒ ͻ"Ï×ÉÎÇ ȡ 4ÒÉÐÌÅÔÓͻ - &ÉÄÄÌÅ ,ÅÓÓÏÎȟȱ 9ÏÕ4ÕÂÅ ÖÉÄÅÏȟ υȡπσȟ ÐÏÓÔÅÄ ÂÙ ͼ"ÒÕÃÅ -ÁÃ'ÒÅÇÏÒȟͼ 
January 22, 2010, https://www.youtube.com/watch?v=FfwReZUXgAI 
106 Farquha MacRaeȟ Ȱ4ÈÅ !ÔÈÏÌÌ (ÉÇÈÌÁÎÄÅÒÓͻ &ÁÒÅ×ÅÌÌ ÔÏ ,ÏÃÈ +ÁÔÒÉÎÅȾ4ÈÅ ,ÁÉÒÄ ÏÆ 4ÈÒÕÍÓȾ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 
7ÅÁÖÅÒȟȱ 4ÏÂÁÒÁÎ $ÕÁÌÃÈÁÉÓ ÍÐσȟ σȡρφȟ *ÕÎÅ ρωυτȟ http://www.tobarandualchais.co.uk/fullrecord/79631/1  
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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 Farquhar MacRae was a revered player in this style, he played only at local 

ÃÏÍÍÕÎÉÔÙ ÓÏÃÉÁÌ ÇÁÔÈÅÒÉÎÇÓȟ ÁÎÄ ÄÉÄ ÎÏÔ ȰÐÅÒÆÏÒÍȱ ÉÎ ÃÏÎÃÅÒÔÓ ÏÒ ÒÅÃÏÒÄÉÎÇÓ ÌÉËÅ ÔÈÅ ÏÔÈÅÒ 

artists.  The only available recordings of his performances were made for personal use and 

have been stored in archives.  For this reason, it seems unlikely that the other musicians 

would have heard his performances, meaning it is also unlikely they were influenced by his 

playing directly.  -ÁÃ2ÁÅȭÓ ÄÅÁÔÈ ÉÎ ςπππ ÆÕÒÔÈÅÒ ÓÕÐÐÏÒÔÓ ÔÈÉÓ ÓÐÅÃÕÌÁÔÉÏÎȢ  Both Hanneke 

Cassel and Bruce MacGregor are popular artists who 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 released any commercial recordings to date, so it is 

doubtful that Cassel and MacGregor are familiar with their playing.  Though previous 

studies have often focussed on Gaelic music in either Scotland or Cape Breton exclusively 

(as these are the two largest Gaelic communities in the world), I 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 most 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, I 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 quarter notes do not have any bearing on the eighth 

notes which are used for the BUR and UBR values.107  The ornaments were omitted not only 

ÆÏÒ ÃÌÁÒÉÔÙȭÓ ÓÁËÅ ÂÕÔ ÁÌÓÏ ÔÏ ÁÄÈÅÒÅ ÔÏ ÔÈÅ ÎÏÔÁÔÉÏÎÁÌ ÃÏÎÖÅÎÔÉÏÎ ÏÆ ÔÈÉÓ ÓÔÙÌÅȟ ×ÈÅÒÅ 

ornamentation is almost never included.  The lack of ornamentation in notation of these 

tunes indicates that ornamentation is at the 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 of grace notes or upper 

ÎÅÉÇÈÂÏÕÒ ÆÉÇÕÒÅÓȢ  1ÕÁÒÔÅÒ ÎÏÔÅÓ ÏÃÃÕÒ ÏÎ ÂÅÁÔÓ ρ ÁÎÄ σ ÏÎÌÙȟ ÍÅÁÎÉÎÇ ÔÈÁÔ #ÁÓÓÅÌȭÓ 

ornamentation practice emphasizes a half note tactus.  This may help to counteract the 

downbeat displacement/backbeat effect created by the phenomenal accents 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 half-note tactus, but since Macgregor only 

embellishes one measure out of every four, this seems less likely.  It is possible that 

-ÁÃÇÒÅÇÏÒȭÓ ÏÒÎÁÍÅÎÔ ÃÁÌÌÓ ÁÔÔÅÎÔÉÏÎ ÔÏ ÔÈÅ ÈÁÒÍÏÎÉÃ ÃÈÁÎÇÅ ×ÈÉÃÈ ÈÁÐÐÅÎÓ ÉÎ ÍÅÁÓÕÒÅ σ 

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

                                                           
107 While other research such as Mats Johansson, dissertation, "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. 
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Applying a jazz methodology  

In jazz music, as mentioned above, expressive variations from even eighth-note 

ÒÈÙÔÈÍȟ ÏÆÔÅÎ ËÎÏ×Î ÁÓ ȰÓ×ÉÎÇȟȱ ÁÒÅ ÃÏÎÓÉÄÅÒÅÄ ÅÓÓÅÎÔÉÁÌ ÔÏ ÔÈÅ ÓÔÙÌÅȢ  4ÈÉÓ ÉÓ ÁÌÓÏ ÔÒÕÅ ÏÆ 

the expressive variations in Gaelic fiddle music.   

Even a first -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 employ different 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 of eighths. 

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, but in 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 dancers entrain to a half-note tactus, there is still a 

differentiation between beats 1 and 3.  Because the skip-change step takes a measure for a 

full cycle (a skip-change starting on the right foot followed by a skip-change starting on the 

left), beat 1 is reinforced as a metrical beginning for entrainment.  Though the skip-change 
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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 step.108    

&ÏÒ ÅÁÃÈ ÒÅÃÏÒÄÉÎÇ ÏÆ Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȟȱ I determined the timing of every 

attack, and the BUR and UBR for every pair of successive eighth notes.  The data are 

presented in the Appendix. Where the rhythm includes successive 16ths, as in the 

characteristic 16th-16th-eighth second-beat 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 Beat-Upbeat ratio and Upbeat-Beat ratio, based on location in the measure or 

phrase.   %ØÔÒÁÐÏÌÁÔÉÎÇ ÆÒÏÍ ,ÏÎÄÏÎȭÓ ÔÈÅÏÒÙ ÔÈÁÔ ÍÅÔÅÒÓ ÁÎÄ ÅÎÔÒÁÉÎÍÅÎÔ ÁÒÅ ÃÏÎÓÔÒÕÃÔÅÄ 

partially through subdivision,109 I contend that the groove of this style is partially 

constructed by the subdivision of each beat and by expectations that beat-level trends 

create in listeners.  Further, I contend that underlying microtiming trends also affect the 

groove, based on how these trends are realized or subverted throughout the 

performance.110  It 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 called Sonic Visualizer was used to determine the 

                                                           
108 For more information on Scottish Country Dancing steps, see Jean Milligan, Won't You Join the Dance: 
Manual of Scottish Country Dancing, (Paterson's Publications: London, 1982). 
109 London, Hearing in Time, 35. 
110 These assumptions are informed by my own experience (as a performer, dancer, and listener), and by the 
anecdotal evidence cited on p. 19 (in footnotes 67ɀ69).  While these views seem to be commonly held in the 
theoretical literature on jazz and other groove-based musics, there has been little research 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 gridȟȱ ςτφ ɀ 260.  Davies et al., "The Effect of Microtiming Deviations on the 
Perception of GrooveȢȱ 
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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 University.111  It has become 

popular as a tool for music analysis, used by scholars such as Nicholas Cook112 and Alan 

Dodson.113   

IÔÓ ÏÒÉÇÉÎÁÌ ÁÐÐÌÉÃÁÔÉÏÎÓ ÁÎÄ ÍÕÃÈ ÏÆ ÉÔÓ ÕÓÅ ÓÉÎÃÅ ɉÓÕÃÈ ÁÓ #ÈÒÉÓ 3ÁÐÐȭÓ ÁÄÄÉÔÉÏÎ ÏÆ 

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

ÐÒÏÇÒÁÍȭÓ /ÎÓÅÔ $ÅÔÅÃÔÉÏÎ !ÌÇÏÒÉÔÈÍ works best on music with precise percussive 

attacks.114  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 supplement 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 the spectrogram 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 Algorithm were also verified manually using this strategy.  For the 

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

                                                           
111 Chris Cannam et al., "The Sonic Visualiser: A visualisation Platform for Semantic Descriptors from Musical 
Signals," in Proceedings of the 7th International Conference on Music Information Retrieval (ISMIR-06), 2006. 
112 Nicholas Cook and Daniel Leech-7ÉÌËÏÎÓÏÎȟ Ȱ! -ÕÓÉÃÏÌÏÇÉÓÔͻÓ 'ÕÉÄÅ ÔÏ 3ÏÎÉÃ 6ÉÓÕÁÌÉÓÅÒȟȱ !(2# 2ÅÓÅÁÒÃÈ 
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's Prelude No. 6 in B Minor 
by Vladimir de Pachmann," Music Theory Spectrum 33, no. 1 (Spring 2011): 59 - 64. 
114 Though there is a precedence for applying this technology to non-percussive instruments, in Daniel Leech-
Wilkinson, The Changing Sound of Music: Approaches to Studying Recorded Musical Performance (London: 
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 IOI (interonset interval) of 

each musical event was determined. These durations were rounded to the nearest 

thousandth of a second ɉÍÉÌÌÉÓÅÃÏÎÄȟ ÁÂÂÒÅÖÉÁÔÅÄ ÁÓ ȰÍÓȱɊ and were used to calculate the 

BUR values.   

After calculating BUR and UBR values, there were several methodological options. 

Other theorists, like Benadon, use 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, I decided to group the BUR and UBR 

based on their occurrence in the measure and section.  For example, I 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 

ÒÅÐÅÁÔÅÄȢ  &ÏÒ ÅØÁÍÐÌÅȟ ÔÈÅ ÆÉÒÓÔ ÅÉÇÈÔ ÍÅÁÓÕÒÅÓ ÏÆ Ȱ*ÅÎÎÙ $ÁÎÇ ÔÈÅ 7ÅÁÖÅÒȱ ÁÓ ÐÌÁÙÅÄ ÂÙ 

Jim Blair can be represented as follows: 

 

Every measure is conceived as having a very similar  rhythm characterized by two 

sixteenths and an eighth on beat 2, except 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 beat115 with the 

corresponding beat in other measures of the same 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 measures are exciting rather than monotonous.  Microtiming analysis 

can show whether the musicians change their performances of the rhythm, in ways shown 

ÂÙ "52Ⱦ5"2ȟ ÁÎÄ ÄÉÒÅÃÔ ÔÈÅ ÍÕÓÉÃ ÆÏÒ×ÁÒÄ ÓÏ ÔÈÁÔ ÉÔ ÄÏÅÓÎȭÔ ÓÏÕÎÄ ÒÅÐÅÔÉÔÉÖÅ ÏÒ ÓÔÁÔÉÃȢ116  

Comparing all beat 2s, for example (that is, the second quarter note pulse of each measure, 

which here acts as a sort of backbeat), could shed light on how motional energy is directed 

a metrical level greater than the tactus ɀ in this case, the whole-note, measure level.   

3ÕÃÈ ÁÎÁÌÙÓÉÓ ÍÁÙ ÁÌÓÏ ÈÅÌÐ ÉÄÅÎÔÉÆÙ ÈÏ× ÔÈÅÓÅ ÓÏÎÇÓȭ ÒÈÙÔÈÍÓ ÁÒÅ ÁÆÆÅÃÔÅÄ ÂÙ ÔÈÅÉÒ 

performative context. Reels are often ɀ though not always ɀ preceded by a strathspey.  

Whereas reels are notated as series of equal eighth notes, strathspeys are characterized by 

an explicitly notated long-short 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 long-short division of the quarter note, 

ÔÈÏÕÇÈ ÐÅÒÈÁÐÓ Á ÓÌÉÇÈÔÌÙ ÍÏÒÅ ÅÖÅÎ ÄÉÖÉÓÉÏÎ ÔÈÁÎ ÔÈÁÔ ÉÍÐÌÉÅÄ ÂÙ ÔÈÅ ÓÔÒÁÔÈÓÐÅÙȭÓ 

notation.   

 After the BUR and UBR values were calculated, they were graphed on a scatter plot, 

on which the X axis represents the beat number, and the Y axis represents the BUR or UBR 

value for events on a particular beat.  Means and standard deviations for each beat group 

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

                                                           
115 &ÏÒ ÃÌÁÒÉÔÙȭÓ ÓÁËÅȟ ȬÂÅÁÔȭ ×ÉÌÌ ÒÅÆÅÒ ÔÏ ÔÈÅ ÑÕÁÒÔÅÒ ÎÏÔÅ ÐÕÌÓÅȟ ÁÎÄ ȬÔÁÃÔÕÓȭ ×ÉÌÌ ÒÅÆÅÒ ÔÏ ÔÈÅ ÈÁÌÆ ÎÏÔÅ ÐÕÌÓÅȟ 
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, and 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 measure-to-measure basis can identify 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 of 4 (that 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 these ratios are converted 

into logarithms base 10, 4 becomes .60206, and .25 becomes -.60206. 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 logarithms made 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 sake of visual clarity, the X-axis position of each BUR is 

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 pictured 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.  Similarly, a 

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. 
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Chapter 3: Results and Analysis  

Compilations of data presented in this way can seem somewhat divorced from the 

ÍÕÓÉÃ ÁÎÄ Á ÌÉÓÔÅÎÅÒȭÓ ÅØÐÅÒÉÅÎÃÅ ÏÆ ÉÔȢ  Some kind of interpretation is necessary.  Even the 

raw microtiming data, however, illuminates some features of the music.  The measure 

lengths and beat lengths are quite variable, as are the durations that subdivide the beat.  

This seems at odds with typical notation for this tune, which implies nothing but even 

duple subdivisions of the bar and beat, but (ÁÓÔÙȭÓ ÔÈÅÏÒÙ ÏÆ ÍÅÔÒÉÃÁÌ ÐÒÏÊÅÃÔÉÏÎ explains 

how a listener may perceive regularity even if absolute evenness of duration does not 

occur.117  Like Keil, Butterfield, and other jazz theorists, I contend that the purpose of 

ÍÉÃÒÏÔÉÍÉÎÇ ÖÁÒÉÁÔÉÏÎÓ ɉÉÎ ÐÁÒÔÉÃÕÌÁÒȟ ÕÎÅÖÅÎ ÓÕÂÄÉÖÉÓÉÏÎÓɊ ÉÓ ÔÏ ÁÆÆÅÃÔ ÔÈÅ ÌÉÓÔÅÎÅÒȭs 

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 

clear across 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 also has the lowest median BUR value.  This means 

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

                                                           
117 (ÁÓÔÙ ÓÔÁÔÅÓ ÔÈÁÔ Ȱ" ÃÁÎ ÂÅ ÆÅÌÔ ÁÓ Á ÒÅÐÒÏÄÕÃÔÉÏÎ ÏÆ !ȭÓ ÄÕÒÁÔÉÏÎ ×ÉÔÈÏÕÔ ÂÅÉÎÇ ȬÐÒÅÃÉÓÅÌÙȭ ÅÑÕÁÌȟ ÍÅÁÓÕÒÅÄ 
ÂÙ ÔÈÅ ÃÌÏÃËȢȱ  (ÁÓÔÙȟ Meter as Rhythm, 86. 
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more consistently even than the eighths during the other beats.  I believe that the eighths 

need to be perceived, on the whole, as relatively 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 norm.  The 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 allows the skip-change step to be divided evenly and more smoothly. 

Another reason for this evenness on beat 3 may be to contrast another trend that is 

observable across most performances of the reel. During the second beat (timepoints 2 and 

2.5) the UBR and BUR consistently have a wide range of values; in fact, in many cases this is 

when the widest deviation from the mean occurs.  I believe this is due to the characteristic 

rhythm  ɉ#ÁÓÓÅÌȭÓ ȰÃÕÔȟȱ -ÁÃÇÒÅÇÏÒȭÓ ȰÔÒÉÐÌÅÔȱɊ ÔÈÁÔ ÃÏÎÓÉÓÔÅÎÔÌÙ ÒÅÃÕÒÓ ÏÎ ÔÈÅ ÓÅÃÏÎÄ ÂÅÁÔ in 

the A section.  Though it is commonly notated as two sixteenths and an eighth, , in 

reality the two sixteenths are often played as short as possible (usually using a ricochet 

technique), and also with a strong dynamic accent.  They are so brief  as to be perceived 

more as a forceful ÁÒÔÉÃÕÌÁÔÉÏÎ ÏÆ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ Ȱoffbeat ÅÉÇÈÔÈȱ ÒÁÔÈÅÒ than as distinct 

musical events, placing a strong durational accent on the second eighth of beat 2.  Beat 2 

corresponds with a sweeping step in traditional Scottish country 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 beat 

3, the next tactus after beat 1. 
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Although most of the beat 2s in Section A contain this figure, some of them contain a 

more even division of the beat with two eighth notes. 118  This accounts for the wide 

variation in the data points for this beat. The fairly predictable reversion to even eighths on 

beat 3 after the unpredictable beat 2 perhaps helps to mark beat 3 and support 

entrainment to the half note pulse. 

Depending on the performer, the variance on beat 2 does not occur consistently in 

the B section.  The Cassel recording, for example, has a much tighter spread of both BUR 

and UBR in the B section, meaning that her eighth notes are relatively equal.  However in 

the Blair recording, the BUR/UBR values vary widely in both the A and B sections.  It is 

ÐÏÓÓÉÂÌÅ ÔÈÁÔ "ÌÁÉÒȭÓ ÅÎÔÒÁÉÎÍÅÎÔ ÏÆ ÔÈÅ ÔÕÎÅȭÓ ÇÒÏÏÖÅ includes the unevenness of beat 2, 

and thus the phenomenon is present throughout the tune. This is in keeping with Justin 

,ÏÎÄÏÎȭÓ -ÁÎÙ -ÅÔÅÒÓ (ÙÐÏÔÈÅÓÉÓȟ ×ÈÉÃÈ ÐÏÓÉÔÓ ÔÈÁÔ ÍÅÔÅÒÓ ÁÒÅ ÄÉÓÔÉÎÇÕÉÓÈÅÄ ÎÏÔ ÏÎÌÙ ÂÙ 

tempo and the ordering and subdivision of beats, but that entrainment to a certain meter 

ÍÁÙ ÁÌÓÏ ÉÎÃÌÕÄÅ ÔÈÅ ÍÅÔÅÒȭÓ ÔÒÅÎÄÓ ÉÎ ÅØÐÒÅÓÓÉÖÅ ÖÁÒÉÁÔÉÏÎȢ119  In those terms, a more 

uneven second beat followed by a more equal third beat could be considered to be a 

ÃÈÁÒÁÃÔÅÒÉÓÔÉÃ ÏÆ ÔÈÉÓ ÒÅÅÌȭÓ ÍÅÔÅÒ in BlairȭÓ ÃÏÎÃÅÐÔÉÏÎ.  Out of the other performers, 

MacRae is 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 Scotsman and native 

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

                                                           
118 MacRae plays two eighths during the second beat.  He is a fluent Gaelic speaker, so perhaps he is adhering 
to the vocal version of this port-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 London, Hearing 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 Section.120  However, a greater sample size, including 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 shortened sixteenths on beat 2 during in the 

A section figure are heard as articulation for the eighth note on beat 2.5, the rhythm may be 

heard as a quarter note with a sort of fluttertongued attack.  Since it follows shorter notes 

on beat 1, the onset of the perceived quarter note takes an agogic accent, and suggests the 

perception of beat 2 as a displaced downbeat.  The common manner of playing this figure ɀ 

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

that the  figure occurs on a downbeat.  This ambiguity continues into the B section, 

where the false downbeat receives a registral accent.  First-time listeners or listeners 

unfamiliar with the genre may experience this as the actual downbeat.   

However, when this reel is performed in a dance context, any ambiguity will vanish, 

because the dance steps clearly follow the notated downbeat.  In this situation, the 

phenomenal accents on beat 2 can function as a sort of backbeatɂin ZbikowskiȭÓ 

conception, a secondary level of meter designed to move the body.121  Butterfield posits 

that a dynamic accent on the second beat presents listeners with a perceptual challenge by 

disputing the strong-weak grouping listeners expect from two successive beats.  He 

suggests that listeners will focus their attention 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. 
121 :ÂÉËÏ×ÓËÉȟ Ȱ-ÏÄÅÌÌÉÎÇ ÔÈÅ 'ÒÏÏÖÅȱ ςψφȢ 
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remedied.122  This would account for the strong sense of forward momentum created 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 (though not 

necessarily more even).  

 

Outliers  and individual style  

While these general observations help characterize some distinctive qualities of the 

puirt -a-beul reel, much insight about the genre can be gained by studying each performance 

individually  and comparing it to the others. One possible term of comparison is suggested 

by "ÅÎÁÄÏÎȭÓ finding that jazz performers have an 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 that the Gaelic fiddlers 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 in data points that do not conform to the rest. These data 

points will be referred to as outliers. An outlier is a data point that is a significant or 

abnormal distance from the rest of the values. 124  

                                                           
122 Butterfield, ȰThe Power of Anacrusisȱ 
123 "ÅÎÁÄÏÎȟ Ȱ3ÌÉÃÉÎÇ ÔÈÅ "ÅÁÔȟȱ χτȢ 
124 Jiawei Han and Micheline Kamber, Data Mining: Concepts and Techniques (Waltham, MA: Elsevier, 2012), 
544. 
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What would be considered a significant or abnormal distance for these durational 

patterns? Butterfield cites data by Gert ten Hoopen et al. suggesting that the just noticeable 

difference (JND) between IOIs (in tempos between 83 and 250 bpm) is about 4.5%,125 

equivalent to a BUR differential of ±0.045.  However, ten HooÐÅÎȭÓ *.$ ÅÓÔÉÍÁÔÅ is based on 

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 differential in the range of ±0.1ɀ0.2 (equivalent to ±0.04ɀ0.08 

for BURs on a logarithmic scale) is required for a noticeable difference.126   

For the purposes of this project, outliers are determined using standard deviation 

from the mean logarithmic BUR value for each beat.  Error bars in the figures indicate 1.5 

units of standard deviation above and below the mean.  A 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 mean.127  This results in all outliers being well over 20% (the outer limit 

of BÕÔÔÅÒÆÉÅÌÄȭÓ ÅÓÔÉÍÁÔÅ ÏÆ *.$Ɋ Á×ÁÙ ÆÒÏÍ ÔÈÅ ÍÅÁÎȟ ×ÈÉÃÈ ÅØÐÒÅÓÓÅÓ ÔÈÅ ÔÒÅÎÄ ÆÏÒ ÅÁÃÈ 

set of data.  Using a purely numerical method for identifying outliers (rather than 

identifying by ear) ensures that the outliers are selected based just on the microtiming 

quality, rather than being influenced by dynamics or other elements.  This 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 & Psychophysics 56, no. 1 (January 1994): 120. 
126 "ÕÔÔÅÒÆÉÅÌÄȟ Ȱ7ÈÙ $Ï *ÁÚÚ -ÕÓÉÃÉÁÎÓ 3×ÉÎÇ 4ÈÅÉÒ %ÉÇÈÔÈ .ÏÔÅÓȩȱ ψȢ   
127 It is also worth noting that many of these 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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&ÏÒ ÅØÁÍÐÌÅȟ ÆÏÒ ÂÅÁÔ ρ ÏÆ ÔÈÅ ! ÓÅÃÔÉÏÎ ÏÆ #ÁÍÅÒÏÎȭÓ performance, the BUR mean is 

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

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

ÔÈÅ ÎÅÁÒÅÓÔ ÄÁÔÁ ÐÏÉÎÔÓ ×ÅÒÅ ÎÏÔ ÍÉÓÉÄÅÎÔÉÆÉÅÄ ÁÓ ÏÕÔÌÉÅÒÓȢ  $ÕÅ ÔÏ "ÕÔÔÅÒÆÉÅÌÄȭÓ ÅÓÔÉÍÁÔÅ ÏÆ 

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 

calculations were computed using the logarithm values. As mentioned earlier, converting 

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 point that 

deviates significantly from the others would 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 possible perceptual effects on the listener arising from 

these factors.  Some outliers may not have any obvious structural or musical impacts, so I 

will focus on outliers that seem either to correlate to form or a structural feature, or occur 

consisÔÅÎÔÌÙ ÁÎÄ ÔÈÅÒÅÆÏÒÅ ÍÁÙ ÂÅ ÐÁÒÔ ÏÆ ÔÈÅ ÐÅÒÆÏÒÍÅÒȭÓ ÉÎÄÉÖÉÄÕÁÌ ÓÔÙÌÅȢ   

Some outliers occur in the first or last measure.  They 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 them as being musically insignificant.  

Similarly, outliers which occur in the last measure are likely caused by the dissolution of 

tempo as the tune comes to a close.  Outliers will be discussed chronologically, in order to 

ÔÈÅ ÇÕÉÄÅ ÔÈÅ ÒÅÁÄÅÒ ÔÈÒÏÕÇÈ ÔÈÅ ÌÉÓÔÅÎÅÒȭÓ ÅØÐÅÒÉÅÎÃÅ ÏÆ ÅÁÃÈ ÐÅÒÆÏÒÍÁÎÃÅȢ 
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Performance : Neil Cameron  

The recording used for analysis is available at: 
https://www.youtube.com/watch?v=0wIFDj6C1BI  starting at 2:24. 

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

both Nova Scotia and Scotland, the two main Gaelic communities.  As he has resided in both 

ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÍÏÓÔ ÖÉÂÒÁÎÔ 'ÁÅÌÉÃ ÃÏÍÍÕÎÉÔÉÅÓȟ Cameron may play with a general Gaelic 

style, rather than with more regionally specifically stylistic conventions.   

Figure 1 is a ÔÒÁÎÓÃÒÉÐÔÉÏÎ ÏÆ #ÁÍÅÒÏÎȭÓ ÒÅÎÄÉÔÉÏÎ ÏÆ ÔÈÉÓ ÔÕÎÅ. It is particularly 

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 and 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 of the first B phrase.  This helps provide cohesion between 

sections. 

&ÏÒ ÃÌÁÒÉÔÙȭÓ ÓÁËÅȟ ÔÈÅ ÔÒÁÎÓÃÒÉÐÔÉÏÎ ÉÓ ÍÁÒËÅÄ ×ÉÔÈ ÒÅÄ ÃÉÒÃÌÅÓ ÔÏ ÉÎÄÉÃÁÔÅ "52 

outliers, and blue circles to indicate UBR outliers.  Outliers which are considered 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. 

 
 
 
 
 
 

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


48 
 

FIGURE 1: TRANSCRIPTION 
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FIGURE 2: log(BUR) in Section A 

 
 

FIGURE 3: log(UBR) in Section A 

 
 

FIGURE 4: log(BUR) in Section B 

 

FIGURE 5: log(UBR) in Section B 

 
A section  

Analysis of overall trends in the BUR and UBR values can illuminate stylistic 

ÅÌÅÍÅÎÔÓ ÉÎ #ÁÍÅÒÏÎȭÓ ÐÅÒÆÏÒÍÁÎÃÅȢ  /ÕÔÌÉÅÒÓ ÃÁÎ ÄÅÍÏÎÓÔÒÁÔÅ ÈÏ× Cameron's 

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 Outlier Y3, the UBRs on beat 2 actually have the 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 

#ÁÍÅÒÏÎȭÓ ÐÅÒÆÏÒÍÁÎÃÅȟ ÔÈÅ on-beat eighth of beat 2 and the offbeat eighth of 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 short ȰÅÉÇÈÔÈȱȢ 

The mean of the BURs of beat 2 in the A section is less than the BUR means of other 

ÂÅÁÔÓȢ  4ÈÉÓ ÉÍÐÌÉÅÓ ÔÈÁÔ ÔÈÅ ÆÉÒÓÔ ȰÅÉÇÈÔÈȱ ÏÆ ÂÅÁÔ ς ÉÓȟ on average, shorter than the second, 

consistent with the fact, as discussed above, that in the A section, that timespan consist of 

Ô×Ï ÑÕÉÃË ȰÓÉØÔÅÅÎÔÈÓȢȱ  7ÈÅÒÅÁÓ ÔÈÅ ÏÔÈÅÒ ÔÈÒÅÅ ÂÅÁÔÓ ÈÁÖÅ ÍÏÓÔÌÙ ÐÏÓÉÔÉÖÅ 5"2Óȟ ÔÈÅÙ ÁÒÅ 

mostly negative on beat 2, which could create a groove similar to the ostinato notated 

below: 

 

The different division of beat 2, combined with the registral accent and distinctive 

sixteenth-ÎÏÔÅ ÆÉÇÕÒÅȟ ÇÉÖÅÓ #ÁÍÅÒÏÎȭÓ ÐÅÒÆÏÒÍÁÎÃÅ Á ÐÁÒÔÉÃÕÌÁÒÌÙ ÓÔÒÏÎÇ downbeat 

displacement/backbeat effect (as discussed in Generic Observations). 

BUR outlier Y2 takes place in measure 3 (first time) and greatly 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 the last eighth of beat 3 is shorter than the 

first eighth of beat 4.  This is not surprising given that this measure adheres to the 

established groove notated above.  However the extremity of Z3 indicates that this groove 

may be exaggerated (more extreme) in m. 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 on beat 3.5.  Z3 is one of only two UBR outliers in the A 

section.   Although several data points fall outside the error bars on this graph, those on 

beats 1 and 3 fall within 10% of each other, discounting them as outliers based on 

"ÕÔÔÅÒÆÉÅÌÄȭÓ ÅÓÔÉÍÁÔÅ ÏÆ JND.  Z3 (like Y3, the other 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 in measure 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 deviating significantly from his pre-established groove for the A section 

(notated above).  Not only does beat 3 have a strong short-long division (Outlier Z2), but 

beat 4 is also divided short-long, and the expected short-long 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 is already 

ÅÓÔÁÂÌÉÓÈÅÄ ÁÔ ÔÈÉÓ ÐÏÉÎÔȟ #ÁÍÅÒÏÎ ÃÁÎ ȰÐÌÁÙȱ ×ÉÔÈ ÔÈÅ ÇÒÏÏÖÅ ×ÉÔÈÏÕÔ ÄÉÓÏÒÉÅÎÔÉÎÇ ÔÈÅ 

listener, allowing him to provide some variation during 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 sixteenth-sixteenth-eighth 

figure.  Since this figure was essential to the groove of the A section, it is possible that 

Cameron is unconsciously exaggerating itɂthat is, making the first eighth of the beat even 

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

close.   
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V2 occurs in measure 8 (second time), which is the last measure of the last A 

section.  V2 represents a negativeɀ in other words, a short-long ɀ division of beat 1.  Beat 2 

is also short-long, and beat 3 has a strong long-short division.  I believe V2, in conjunction 

with t he ratios that follow, is meant to emphasize the durational 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 long-short division of beat 3 stand out in 

contrast.  Beat 3 is not only the last half-note tactus of the A section, but is also the 

beginning of the last skip-change step of each cycle, making it a logical place to imbue with 

a sense of pause to underline the phrase ending. 

Together, these outliers 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 of the A section as a whole. 

B Section 

Figures 4 and 5 show, respectively, the BUR and UBR values for the B section of 

#ÁÍÅÒÏÎȭÓ ÐÅÒÆÏÒÍÁÎÃÅȢ !ÃÒÏÓÓ ÁÌÌ ÂÅÁÔÓȟ ÔÈÅ ÍÁÊÏÒÉÔÙ ÏÆ ÔÈÅ "52Ó ÉÎ ÔÈÉÓ ÓÅÃÔÉÏÎ ÁÒÅ 

positive, which indicates a long-short division of the beat.  This represents a somewhat 

consistent division of the beat which is similar to swing in jazz.  This quasi-swung groove of 

the B section is less even than the notated straight eighth notes, but is still not as 

exaggerated as in other dance forms of this style, such as the strathspey.  This gives the B 

ÓÅÃÔÉÏÎ ÃÏÎÓÉÓÔÅÎÃÙ ×ÉÔÈ ÔÈÅ ! ÓÅÃÔÉÏÎȭÓ ÇÒÏÏÖÅȟ ÔÈÏÕÇÈ ÉÔ ÉÓ ×ÏÒÔÈ ÎÏÔÉÎÇ ÔÈÁÔ ÔÈÅ " ÓÅÃÔÉÏÎ 

contains more negative BUR values, so the long-short groove is not as omnipresent.  

Because the general travelling step, the skip-change 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 least even to most even.  While the eighth notes are 

not continuously even in the way that the notation would suggest, I believe this trend 

maintains the reel groove as a comparatively more even (less swung) subdivision than that 

ÏÆ ÏÔÈÅÒ ÄÁÎÃÅ ÆÏÒÍÓ ×ÈÉÃÈ ÍÁÙ ÐÒÅÃÅÄÅ ÉÔȢ  4ÈÉÓ ÈÅÌÐÓ ÍÁÉÎÔÁÉÎ ÔÈÅ ÒÅÅÌȭÓ ÉÄÅÎÔÉÔÙ ÁÓ 

distinct from other tunes it may be paired with. 

Outlier X4 helps to iÎÔÒÏÄÕÃÅ ÔÈÅ ÎÅ× ȰÓ×ÕÎÇȱ ÂÅÁÔ ÄÉÖÉÓÉÏÎȢ  /ÕÔÌÉÅÒ 8τ takes place 

on beat 4 of m. 10 (the second measure of the first occurrence of the B section), and 

represents a notably inequal long-short division of the beat.  As mentioned previously, a 

long-short BUR division 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, 

ÔÈÅ ÔÈÉÒÄ ÍÅÁÓÕÒÅ ÏÆ ÔÈÅ ÆÉÒÓÔ " ÓÅÃÔÉÏÎ ÉÎ ÔÈÉÓ ÐÅÒÆÏÒÍÁÎÃÅȢ  4ÈÅ ÎÅ× ȰÓ×ÕÎÇȱ ÇÒÏÏÖÅ ÉÓ 

still being established at this point, and Y4 does not conform to it.  This may be 

ÕÎÉÎÔÅÎÔÉÏÎÁÌ ÏÎ ÔÈÅ ÐÁÒÔ ÏÆ ÔÈÅ ÐÅÒÆÏÒÍÅÒȟ ×ÈÏ ÍÁÙ ÓÔÉÌÌ ÂÅ ȰÓ×ÉÔÃÈÉÎÇ ÇÅÁÒÓȱ ÆÒÏÍ 3ÅÃÔÉÏÎ 

A, where beat 4 tends to be negative more than positive.  However it may also be a more 

gradual transition between grooves, so as not to jar the listener.  Outlier Z5 occurs in m. 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 facilitate the skip-change step, 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 the skip-change step must be easily danced in 

forms with dotted or double dotted rhythms.   

BUR outlier W4 occurs in m. 15 (the first time).  It is an exaggeration of how this 

swing occurs on beat 2, so perhaps Cameron performs it to emphasize this new groove as 

the first iteration of the B section progresses.   

As in the A section, a few outliers buck the overall trend of long-short divisions.  

Outlier V4 takes place in m. 9 (second time) ɀ in other words, the first measure of the last B 

section ɀ and indicates a slightly unequal short-long division of beat 1.  Though subtle, this 

short -ÌÏÎÇ ÄÉÖÉÓÉÏÎ ×ÏÕÌÄ ÃÁÔÃÈ ÔÈÅ ÌÉÓÔÅÎÅÒȭÓ ÁÔÔÅÎÔÉÏÎ ÁÓ ÔÈÅ ÐÒÅÖÉÏÕÓ ÅÉÇÈÔ ÂÅÁÔÓ ɉÁÎÄ 

overall trend) have strong long-short subdivisions.  The measure overall is the exact 

opposite of the A trend notated on page 48.  This reversal of the established groove 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 long-short, and in fact, it is the lowest data point in the 

entire graph.  This means its division of the beat as short-long is particularly deviant from 

the previously established groove.  I believe it  ÏÃÃÕÒÓ ÉÎ ÏÒÄÅÒ ÔÏ ÄÒÁ× ÔÈÅ ÌÉÓÔÅÎÅÒȭÓ 

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 

ςψȟ ÔÈÅ ! ÓÅÃÔÉÏÎȭÓ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃ  figure, serves as an indication that an important 

structural boundary is approaching.  
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Outlier X5 in Figure 5 refers to the ratio between the last eighth of measure 12 and 

the downbeat of measure 13 (second time).  The positive value indicates that, in this case, 

the last eighth of measure 12 is longer than the downbeat of 13.  This provides a very slight 

stretching effect just before the downbeat that initiates the last phrase of the performance 

(measure 13, second time).   

 

Performance: Jim Blair  

The recording used for analysis can be found here: https://myspace.com/jimnblair/video/jenny -
dang-the-weaver.../50870110 
 

Jim Blair is an amateur fiddler who studied extensively in Scotland and briefly in the 

United States, suggesting that his styleȟ ÌÉËÅ #ÁÍÅÒÏÎȭÓȟ may draw influence from the 

European and North American Gaelic communities.  His performance is the longest of the 

five, and it 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 

ÂÏÕÎÄÁÒÙȟ ÌÅÁÄÉÎÇ ÉÎÔÏ ÔÈÅ ÎÅØÔ ÐÈÒÁÓÅȢ  4ÈÉÓ ÇÉÖÅÓ "ÌÁÉÒȭÓ ÐÅÒÆÏÒÍÁÎÃÅ Á ÕÎÉÑÕÅ ÆÅÁÔÕÒÅ ÏÆ 

having two successive quarter notes at every phrase ending (in this case, every four 

measures).  This demonstrates the variability of the tune, especially when contrasted with 

ÏÔÈÅÒ ÐÅÒÆÏÒÍÁÎÃÅÓ ÓÕÃÈ ÁÓ -ÁÃÇÒÅÇÏÒȭÓȟ ×ÈÉÃÈ ÈÁÓ ÎÏ ÑÕÁÒÔÅÒ ÎÏÔÅ ÖÁÌÕÅÓȢ  "ÌÁÉÒ ÁÌÓÏ 

begins the B section with straight eighth notes, whereas other performers tend 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 measure ρπȢ  (Ï×ÅÖÅÒ ÉÔ ÓÅÅÍÓ ÔÈÁÔ "ÌÁÉÒȭÓ " ÓÅÃÔÉÏÎ ÉÓ ÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ 

https://myspace.com/jimnblair/video/jenny-dang-the-weaver.../50870110
https://myspace.com/jimnblair/video/jenny-dang-the-weaver.../50870110
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only running eighth notes, until the last measure where the  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 to this 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 7: log(BUR) in Section A  

 

FIGURE 8: log(UBR) in Section A 

 

 

FIGURE 9: log(BUR) in Section B 

 

 

FIGURE 10: log(UBR) in Section  

 

Outliers Y7, Z7, W8, Y8, and Z8 occur in the first measure and can therefore be 

discounted. Outliers X9 and X10 occur in the last measure of the performance and can be 

discounted due to the final ritard .  Outlier Z9 occurs on beat 3 of the penultimate measure 

which is after the tempo has begun to decrease significantly. 

A Section 

!Ó ÄÉÓÃÕÓÓÅÄ ÉÎ Ȱ'ÅÎÅÒÉÃ observations,ȱ ÔÈÅÒÅ ÓÅÅÍÓ ÔÏ ÂÅ Á ÔÒÅÎÄ ×ÈÅÒÅ ÂÅÁÔ ς ÈÁÓ 

the largest BUR range.  This is due to the characteristic  figure which ɀ despite its 

notation ɀ is an extremely uneven division of the beat.  As 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 a wide range of BUR values.  In the A section, beat 3 has the 

smallest BUR variance.  In part, this is because Blair sometimes places a quarter note on 

beat 3, so there are fewer BURs for this beat.  

Disregarding outliers Y7, Y8, and W8, another 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 

measure to the first eighth of the next measure is inconsistent.  This reflects the wide 

variation in  the duration of the last eighth note of the measure.128   This variation in length 

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

ÏÎ ÂÅÁÔ τ ɉÂÁÓÅÄ ÏÎ (ÁÓÔÙȭÓ ÔÈÅÏÒÙ ÏÆ ÐÒÏÊÅÃÔÉÏÎɊȢ  &ÏÒ ÅØÁÍÐÌÅȟ ÔÈÅ ÅÉÇÈÔÈ ÎÏÔÅ ×hich ends 

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 thus, the anacrusis can be longer as well. 

 
Mm. 1 ɀ 4, Jim Blair 

X7 occurs in m. 5, the first measure of the second A 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 off-beat eighth note of beat 1 is longer than the downbeat 

eighth note.  This helps to exaggerate the  figure, as a long eighth note preceding it 

serves to emphasize the brevity of the sixteenths.  The descending F# and E in m. 4 hint at a 

dominant chord, which, if resolved to the tonic, could 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 is short, 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 there is a consequent phrase to come. 

W7 and X8 both occur in m. 8 (third ti me), 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 off-beat of beat 1.  This could 

be caused by a short offbeat on beat 1, but a look at the microtimings indicates otherwise.  

In fact, beat 2 is simply longer than beat 1, lasting 302 ms compared with 244 ms.  This 

durational accent continues the feeling of backbeat, even though the  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 this beat.  

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 the   figure as including the eighth note A which follows it, and 

this colours his interpretation of this motive. 

B Section: 

In "ÌÁÉÒȭÓ ÐÅÒÆÏÒÍÁÎÃÅ ÏÆ the B section, the second beats have the largest range of 

BURs.  This may be intended as a continuation of the groove from the A section, where beat 

2 had the most often unequal division of the beat.  By contrast, his fourth beats have the 

smallest range of BURs, demonstrating that he divides beat 4 more evenly and consistently 
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than the other beats.  The evenness of beat 4 results in more positive UBRs on beat 1, which 

is discussed below. 

In the B section, the UBRs for beat 1 are almost all positive.  This means that the 

eighth note on beat 4.5 is longer than the eighth note on the downbeat of the next measure.  

In contrast, the UBRs for beats 2, 3, and 4 are mostly negative.  This indicates that on beats 

2, 3, and 4, the eighth note on the downbeat is longer than the eighth note that precedes it.  

This sort of UBR pattern (and the corresponding pattern of mostly positive BURs for these 

beats) could be heard almost as a swung rhythm, in which the short notes provide an 

anacrustic function, leading towards the next beat129.  This propels the B section forward, 

giving a strong sense of momentum.  The pitch material, which gradually ascends, has a 

similar effect.  The UBR trend for beat 1 is 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 expectation 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 skip-change step also 

begins a new cycle on beat 1.  The downbeat is ÅÓÐÅÃÉÁÌÌÙ ÉÍÐÏÒÔÁÎÔ ÉÎ "ÌÁÉÒȭÓ ÐÅÒÆÏÒÍÁÎÃÅȟ 

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 B section, 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 longer.  This could help dancers and 

                                                           
129 Butterfield, Ȱ4ÈÅ 0Ï×ÅÒ ÏÆ !ÎÁÃÒÕÓÉÓȢȱ 
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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 cases, beat 4 not only has a long off-beat 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 Y9 occur in measure 12 and measure 16, respectively, when 

the  figure recurs that is usually 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 this is an 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 has no other such BUR on beat 2, these two outliers stand 

out.  It is also worth noting that these figures both occur at the end of a four-bar phrase, 

and may be used as a way to mark the phrase ending for the listener while providing a link 

to the A section. 

3ÅÃÔÉÏÎ "ȭÓ 5"2 /ÕÔÌÉÅÒ 9ρπ occurs on beat 3 of the third repeat of measure 9.  

Measure 9 is the 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 directly on beat 4.  

3ÅÃÔÉÏÎ "ȭÓ /ÕÔÌÉÅÒ :ρπ ÏÃÃÕÒÓ ÉÎ m. 13, which is also the first measure of 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 musical significance of these outliers is 

unclear, but they may occur simply to add variation to a repetitive phrase cycle. 



62 
 

Performance: Ha nneke Cassel 

The recording used for analysis can be found at: 

https://www.youtube.com/watch?v=SYU22NKsp2M 
 
Hanneke Cassel is perhaps the most widely heard of the five performers considered 

here.  With a discography of fourteen titles, and acclaim not only as a solo performer but 

also as a member of several ensembles,130 she is a familiar voice in the traditional music 

scene.  It is very plausible that other performers, such as Blair and Cameron, have heard 

#ÁÓÓÅÌȭÓ ÐÌÁÙÉÎÇȟ ÁÎÄ been influenced by it.   

)Î #ÁÓÓÅÌȭÓ ÒÅÎÄÉÔÉÏÎȟ ÔÈÅ ÔÕÎÅȭÓ ! ÓÅÃÔÉÏÎ ÔÙÐÉÃÁÌÌÙ ÈÁÓ Á ÑÕÁÒÔÅÒ ÎÏÔÅ ÏÎ ÂÅÁÔ σ ÏÆ 

every second measure, with the B section continuing 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. DespÉÔÅ ÈÅÒ ÄÉÓÃÕÓÓÉÏÎ ÏÆ ÔÈÉÓ ÐÁÔÔÅÒÎ ÉÎ ÔÈÅ ÖÉÄÅÏȟ #ÁÓÓÅÌȭÓ 

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 the last measure of each four-bar 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 the  

figure on the second beat subverts the 3+3+2 accent pattern.  

All the BUR values on beat 1 and 4 are positive, meaning that the eighth notes on 

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

                                                           
130 Ȱ(ÁÎÎÅËÅ #ÁÓÓÅÌ "ÉÏÇÒÁÐÈÙȟȱ (ÁÎÎÅËÅ #ÁÓÓÅÌ /ÆÆÉÃÉÁÌ 7ÅÂÓÉÔÅȟ ÌÁÓÔ ÍÏÄÉÆÉÅÄ $ÅÃÅÍÂÅÒ ςπρσȟ April 16, 
2014, http://www.hannekecassel.com/bio.html   
131 Ȱ2ÅÅÌ 'ÒÏÏÖÅȡ 3ÃÏÔÔÉÓÈ &ÉÄÄÌÅ 4ÅÃÈÎÉÑÕÅ 4ÕÔÏÒÉÁÌȟȱ 9ÏÕ4ube video, 4:57, posted by "FIDDLEVIDEO," August 
24, 2014, https://www.youtube.com/watch?v=EBC1pQawfy4  

http://www.hannekecassel.com/bio.html
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anacrusis on the off-beat of 1 might reinforce a feeling of beat 2 as a beginning (as 

previously discussed). 

FIGURE 11: Transcription  

 
 
 
FIGURE 12: log(BUR) in Section A 

 
 

FIGURE 13: log(UBR) in Section A  
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FIGURE 14: log(BUR) in Section B 

 
 

FIGURE 15: log(UBR) in Section B 

 
 

Only two outlier s ÉÎ #ÁÓÓÅÌȭÓ ÐÅÒÆÏÒÍÁÎÃÅ ÃÁÎ ÂÅ ÄÉÓÃÏÕÎÔÅÄ ÄÕÅ ÔÏ their  placement.  

Outliers Z14 and Y15 occur on the last beat of the last measure, and are therefore due to 

the decrease in tempo as the performance comes to a close. 

Overall, the UBRs yield many more even subdivisions than the BURs in this 

performance, particularly on beats 2 and 3.  Many of the UBRs fall within ±0.8 (the 

boundary for JND when expressed in logarithm form) whereas the UBRs in other 

performances, such as MacGregorȭÓ, are more variable.  Mostly even subdivisions on beats 

2 and 3 would suggest a pattern of long-short short-long long-short (a look at the BUR 

graph shows that beat 4 tends towards long-ÓÈÏÒÔɊȟ ÓÉÍÉÌÁÒ ÔÏ #ÁÍÅÒÏÎȭÓ ÐÅÒÆÏÒÍÁÎÃÅ ÏÆ 

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

 
 

!Ó ÎÏÔÅÄ ÐÒÅÖÉÏÕÓÌÙȟ ÔÈÉÓ ÃÒÅÁÔÅÓ Á ÕÎÉÑÕÅ ÓÅÎÓÅ ÏÆ ÇÒÏÏÖÅȢ  ! ÌÉÓÔÅÎÅÒȭÓ ÅÎÔÒÁÉÎÍÅÎÔ 

to meters (or, for that matter, groovÅɊ ÉÓ ÄÅÐÅÎÄÅÎÔ ÏÎ ȰÁ ÓÐÅÃÉÆÉÃ ÓÅÔ ÏÆ ÔÉÍÉÎÇ 
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ÒÅÌÁÔÉÏÎÓÈÉÐÓȢȱ132  This means that if listeners entrained to a half note tactus with the above 

subdivisions, this would, in a sense, be a different meter than one with more even 

subdivisions.  In this way, the solo 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 beat 2 in Section A is 

negative aside from one outlier.  A negative BUR on beat 2 implies that the downbeat eighth 

is shorter than the offbeat eighth that follows ɀ a ratio created by the  motive.  A 

similar effect occurs in -ÁÃ'ÒÅÇÏÒȭÓ ÒÅÃÏÒÄÉÎÇ, which may be to accommodate the skip-

change step 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 relative evenness 

because they entrain to the half-note 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 the most uneven (and widely variable) BURs occur on the 

second quarter-note beat of each measure when Cassel plays the characteristic  

figure.  On some of these occurrences, the BUR is as extreme as -0.35655 (a more extreme 

division than )ɂshe plays the "sixteenth notes" very quickly.  This range is 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  figure is absent.  Both A and B sections follow a similar contour in the BUR 

                                                           
132 London, 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 the  figure) are not 

present on beat 2. 

A Section 

Aside from one outlier, the BURs for beat 4 of the A section are all positive.  This 

represents a fourth beat in which the eighth note on the beat is longer than the one that 

follows it.  Butterfield indicates that even eighths would lead the listener to perceive the 

offbeat eighth notes as continuations,133 whereas swung eighth notes ɀ which would have a 

positive BUR ɀ would be perceived as having an anacrustic function.134  So the effect of the 

A section beat 4s is to provide anacrusis into the next downbeat.   

The exception to this trend is Outlier Z12, in the fourth measure, which is 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 eighth note 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 possible that 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 

                                                           
133 (ÁÓÔÙ ÄÅÆÉÎÅÓ ÃÏÎÔÉÎÕÁÔÉÏÎ ÁÓ ȰÁ ÎÅ× ÅÖÅÎÔ ×ÈÉÃÈ ÉÓ  ÕÎÁÃÃÅÎÔÅÄ ÏÒ ȰÎÏÔ ÂÅÇÉÎÎÉÎÇȱ ÉÎ ÒÅÌÁÔÉÏÎ ÔÏ ÔÈÅ 
ÌÁÒÇÅÒ ÅÖÅÎÔ ×ÈÉÃÈ ÈÁÓ ÁÌÒÅÁÄÙ ÂÅÇÉÎȢȱ  )Î ÏÔÈÅÒ ×ÏÒÄÓȟ Á ÃÏÎÔÉÎÕÁÔÉÏÎ ÉÓ Á ×ÅÁË ÏÒ ÕÎÁÃÃÅÎÔÅÄ ÂÅÁÔ ×ÈÉÃÈ 
continues the process of becoming, rather than beginning a new projection.  Hasty, Meter as Rhythm, 104. 
134 "ÕÔÔÅÒÆÉÅÌÄȟ Ȱ4ÈÅ 0Ï×ÅÒ ÏÆ !ÎÁÃÒÕÓÉÓȢȱ 
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the last eighth note may create a slight pause which solidifies the phrase ending in the 

ÌÉÓÔÅÎÅÒȭÓ ÅÁÒȢ 

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 note that 

follows it.  The resulting durational accent on the offbeat eighth note almost makes it sound 

like a new (very low-level) beginning.135  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 motional energy moving the listener forward as the 

A phrase is repeated for the first time.   

The only positive BUR for beat 2 in the A section is Outlier V12, located in measure 

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

divided into two eighth notes, not the more unequal . The positive BUR gives the 

second eighth note anacrustic function, emphasizes beat 3 as a low-level beginning, rather 

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

the  figure) on beat 2.  This is likely due to measure 8ȭÓ ÆÕÎÃÔÉÏÎȢ  2ÁÔÈÅÒ ÔÈÁÎ 

continuing the A phrase, measure 8 ends it  and leads into the first B section. 

UBR Outlier Z13 arises in measure 4 (second time) when the offbeat eighth note of 

beat 1 is shorter than onbeat eighth note of beat 2.  In this case, the ratio occurs because 

the offbeat eighth of beat 1 is short, providing anacrustic function into beat 2.   

Outlier X12 represents a higher BUR for beat 3 of measure 5 (second time). This 

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

                                                           
135 (ÁÓÔÙ ÄÅÆÉÎÅÓ Á ÂÅÇÉÎÎÉÎÇ ÁÓ ȰÁ ÐÏÔÅÎÔÉÁÌ ÆÏÒ ÄÕÒÁÔÉÏÎȱ Meter as Rhythmȟ χψ ȟ ÏÒ ȰÔÈÅ ÍÁËÉÎÇ ÐÒÅÓÅÎÔ ÏÆ ÁÎ 
ÅÖÅÎÔȢȱ χτ Ȣ 
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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 beat 3 begins the alternate-foot 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 about to begin. 

Section B 

Measure 12, which concludes the first B phrase, provides an important  structural 

boundary.  The downbeat eighth note of measure 12 (the first time) lasts 186 ms, so 

compared with the 128 ms eighth notes that 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 boundary, and suggesting that the high A is the goal of the ascent in 

m. 11.  It also produces a particularly 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 more unequal long-short division, similar to swung jazz 

eighth notes.  Just as in swung eighths, the second eighth note takes on a strong anacrustic 

function, providing strong forward momentum into m. 12 (second time), the measure that 

leads into the very last four bar phrase.  

The BUR for Outlier X14 is significantly lower than the other BURs for beat 2 of 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), which includes the 

figure from the A section.  Like other performers, Cassel uses 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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catches the ÌÉÓÔÅÎÅÒȭÓ ÅÁÒȟ ÂÕÔ ÁÌÓÏ ÈÁÒËÓ back to the A section, simultaneously achieving 

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 the very last phrase: m. 13 (second 

time).  Z15 is the only positive UBR outlier on beat 4 of the B section. It is not clear how this 

ÏÕÔÌÉÅÒ ÆÕÎÃÔÉÏÎÓ ÉÎ Á ÍÕÓÉÃÁÌ ÃÏÎÔÅØÔȟ ÓÏ ÉÔ ÉÓ ÐÏÓÓÉÂÌÅ ÔÈÁÔ #ÁÓÓÅÌȭÓ ÍÉÃÒÏÔÉÍÉÎÇȟ ÉÎ ÔÈÉÓ ÃÁÓÅȟ 

was random rather than musically driven. 

 
 

Performance: Bruce Macgregor  

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

Like Cassel, Macgregor is one of the performers who may have influenced ɀ or at 

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

ÐÏÐÕÌÁÒ #ÅÌÔÉÃ ÇÒÏÕÐÓ ÌÉËÅ "ÌÁÚÉÎȭ &ÉÄÄÌÅÓ ÁÎÄ #ÌÉÁÒȟ -ÁÃÇÒÅÇÏÒ ÉÓ Á leader of the Scottish 

ÍÕÓÉÃ ÓÃÅÎÅȢ  (Å ÉÓ ÁÌÓÏ ÔÈÅ ÈÏÓÔ ÏÆ ""# 3ÃÏÔÌÁÎÄȭÓ ÐÒÏÇÒÁÍÍÅ Ȱ4ÒÁÖÅÌÌÉÎÇ &ÏÌËȱ ÁÎÄ ÉÓ Á 

ÆÏÕÎÄÉÎÇ ÍÅÍÂÅÒ ÏÆ ÔÈÅ ÆÉÄÄÌÅ ÓÃÈÏÏÌ Ȱ"ÌÁÚÉÎȭ ÉÎ "ÅÁÕÔÙȱȟ ÓÏ ÉÔ ÉÓ ÐÏÓÓÉÂÌÅ ÔÈÁÔ ÔÈÅ ÏÔÈÅÒ 

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

abilities.136 

4ÈÅ ÍÏÓÔ ÎÏÔÁÂÌÅ ÔÈÉÎÇ ÁÂÏÕÔ -ÁÃÇÒÅÇÏÒȭÓ ÐÅÒÆÏÒÍÁÎÃÅ ÉÓ ÔÈÁÔ ÉÔ ÉÎÃÌÕÄÅÓ ÔÈÅ ! 

ÓÅÃÔÉÏÎ ÏÎÌÙȢ  4ÈÉÓ ÉÓ ÌÉËÅÌÙ ÄÕÅ ÔÏ ÔÈÅ ÒÅÃÏÒÄÉÎÇȭÓ ÓÏÕÒÃÅȡ Á ÖÉÄÅÏ ÔÕÔÏÒÉÁÌ about how to bow 

the  figure, which is characteristic of the A section.  Macgregor is also the only 

                                                           
136 Ȱ"ÉÏÇÒÁÐÈÙȟȱ "ÒÕÃÅ -ÁÃ'ÒÅÇÏÒ /fficial Website, last modified 2014, accessed February 12, 2014, 
http://www.brucemacgregor.co.uk/about/  
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performer to place the  rhythm on beat 1.  He only does this once, in measure 12, but 

its surprising presence on the downbeat, combined with outliers X17 and Y18 (as we shall 

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

 
FIGURE 16: Transcription  

 
 
FIGURE 17: log(BUR) in Section A FIGURE 18: log(UBR) in Section A 

 






























































































