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Figure 4. Scale degrees derived from Indonesian (solid) and Dutch
(dashed) pitch histograms for sura al Quadr.

for an immigrant population.

VIII. RESULTS FOR QUR’AN RECITATION
Figure 3 shows the similar, although not identical content, of

the pitch histograms derived from the recordings of Hajja Maria

Ulfa (Indonesia) and Taty Abbas (Netherlands). Figure 4 shows

the corresponding melodic scale degrees. In comparing the two

recordings for the final line of sura Al Qadr we can also observe

salient aspects of stability and variation in regard to melodic con-

tour and scale employment. This is interesting for scholars, in that

such characteristics point to how such melodic cadences come

into being in an aural/oral text–based recitation tradition. In an-

alyzing the recording of Qur’an from Hajja Maria Ulfa we dis-

covered more melodic embellishment in her reading, while Taty

Abbas performed a similar melodic phrase although lacking the

embellishment. In this way, one can observe how the salient mel-

odic identity is carried forward by melodic contour, the scale

pitches acting as structural pillars for a similar melodic outline.

Employing such a melodic outline the reciters can integrate ele-

ments of melodic improvisation and embellishment within their

reading (Figure 5).

While this study has great relevance for the practice of Qur’an

recitation, it also has relevance for the study of Jewish Torah trope

and the early development of Christian Gregorian chant. In terms

of Torah trope, such a study underlines the relationship between

orality and fixed rules of recitation, allowing for a cross–cultural

comparison.
8

This research might also help to shed light on the

8

Zimmerman 144, “Die Einführung eines Notationssystems, wie es die maso-

retischen Akzente darstellen, läßt sich unter dem Stichwort der Traditionssiche-

rung mit Aleida Assmann und Jan Assmann kulturhistorisch beschreiben als eine

Maßnahme, die für eine Gruppe “im Dienst der Rezitation der kulturellen Über-

lieferungen des Indentitätssichernden Wissens” steht und in den Funktionsbereich

des ‘kulturellen Gedächtnisses’” gehört. Weil aber der Gegenstand der Notation

— die Kantillation der Schrift — sich gegen eine lineare Aufspaltung in abstrakte

Parameter sperrt, ist auch diese Schriftkultur “im Funktionsbereich ‘Tradition’”

oral geblieben.” “The introduction of a system of notation, as presented in the

Masoretic accents, can be place within the subject heading that Aleida Assmann

and Jan Assmann describe in cultural-historical terms as a measure, which exists

early history of Gregorian chant, as it demonstrates how melodic

outlines become formed in a text–based chant tradition without

pitch notation.
9

IX. DUTCH FOLK SONGS
We are currently comparing cadences in examples of Dutch

folksongs, developing methods to investigate the degree of mel-

odic stability and variation in scale types and melodic contours

in song cadences. Comparing scales and melodic contours in ca-

dences of songs belonging within the same tune family, we are

presently testing the degree of similarity among these cadences.

As with our previous research we are employing histogram based

scales to determine melodic contour of these cadences. In this

way, we hope to reveal how melodic contours and melodic scales

interact to form the identities of cadence formulae in this oral

song repertoire.

Figure 6 shows two pitch histograms for a melody from the

Dutch tune family Soldaat kwam uit de oorlog, basically reveal-

ing a pentatonic scale. Here the histograms were derived using

Gaussian kernels with standard deviations of 40 cents and 5 cents

respectively. In each recorded example, it is necessary for the

musicologist and programmer to find the optimal value that al-

low for the most optimal scale analysis. As each chant repertoire

employs its own particular tempered scale system and a greater

or lesser degree of melodic embellishment, such settings become

crucial for hearing the salient pitch information in a given record-

ing and in given chant repertoires.

X. CONCLUSIONS AND FURTHER
RESEARCH

In terms of the analysis of Torah trope, Qur’an recitation and

Dutch Folksongs a number of important questions arise. Are there

melodic, durational, contour similarities in cadences within indi-

vidual chant recitations, within chant types and between chant

types? What are the geographical and historical determinants for

such similarity/variation? How does the analysis of melodic for-

mulas in cadences contribute to existing or make possible the de-

velopment of new hypotheses about borrowings among and be-

tween traditions? Within designated communities, how stable are

melodic formulas as they exist in Qur’an recitation as practiced

in their local framework? How might the performance practice of

melodic formulas in Qur’an recitation remain stable or transform

within a globalized oral-culture framework?

for a group ‘that serves recitation in order to transmit knowledge that safeguards

identity,’ belonging within the functional category of “cultural memory.” Because

the object notation — the cantillation of the text — does not allow itself to be split

into an abstract parameter, even this culture of text, existing in the “functional

realm of tradition,” can remain oral.” (English translation by Dániel Péter Biró).

9

Leo Treitler, “The Early History of Music Writing in the West” in the Jour-
nal of the American Musicological Society, Volume 35, (Chicago: University of

Chicago Press, 1982), 237. “The fact that the Gregorian Chant tradition was, in its

early centuries, an oral performance practice. . . The oral tradition was translated

after the ninth century into writing. But the evolution from a performance prac-

tice represented in writing, to a tradition of composing, transmission, and reading,

took place over a span of centuries.”

Torah	
  Trope	
  
Pitch-­‐Histograms	
  of	
  Genesis	
  1–4	
  (leY)	
  and	
  Genesis	
  5	
  (right)	
  as	
  read	
  in	
  
The	
  Netherlands	
  (by	
  Amir	
  Naamani	
  in	
  2011),	
  showing	
  a	
  high	
  degree	
  of	
  
pitch-­‐stability	
  in	
  different	
  secJons	
  of	
  the	
  reading.	
  

Torah	
  Trope	
  
DistribuJons	
  of	
  distances	
  between	
  unrelated	
  segments	
  (leY),	
  between	
  
sof	
  pasuq	
  rendiJons	
  in	
  Hungarian	
  (middle)	
  and	
  Moroccan	
  (right)	
  
readings,	
  showing	
  higher	
  stability	
  in	
  the	
  Hungarian	
  reading.	
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Qur’an	
  Recita-on	
  
Simalarity	
  of	
  scale	
  pitches	
  in	
  the	
  final	
  phrase	
  of	
  surah	
  al	
  qadr	
  as	
  read	
  by	
  
reciters	
  Hajjah	
  Maria	
  Ulfa	
  (Indonesia)	
  and	
  Taty	
  Abbas	
  (Netherlands).	
  
The	
  recitaJon	
  tone	
  is	
  idenJcal.	
  

Qur’an	
  Recita-on	
  
Alignment	
  of	
  two	
  reduced	
  rendiJons	
  of	
  the	
  same	
  phrase	
  from	
  surah	
  al-­‐
zalzalah	
  as	
  read	
  by	
  Hajjah	
  Maria	
  Ulfa	
  (Indonesia)	
  and	
  Nurul	
  Ummah	
  
(Netherlands),	
  presenJng	
  similairity	
  of	
  recitaJon	
  tone	
  and	
  basic	
  
melodic	
  contour	
  	
  

Conclusion	
  
By	
  developing	
  computaJonal	
  models	
  for	
  analyzing	
  
these	
  three	
  chant	
  types	
  we	
  are	
  creaJng	
  a	
  
methodology	
  to	
  test	
  stability	
  and	
  variaJon	
  in	
  terms	
  of	
  
melodic	
  scale	
  and	
  melodic	
  contour.	
  By	
  extending	
  
possibiliJes	
  for	
  musical	
  transcripJon	
  via	
  the	
  
employment	
  of	
  a	
  new	
  computaJonal	
  pla`orm	
  we	
  
reexamine	
  variaJon	
  and	
  stability	
  within	
  melodic	
  
formulas	
  within	
  these	
  chant	
  tradiJons.	
  

Aim	
  
InvesJgate	
  stability	
  and	
  variaJon	
  of	
  melodic	
  scale	
  and	
  
melodic	
  contour	
  in	
  Torah	
  trope,	
  Qur’an	
  RecitaJon	
  and	
  
Dutch	
  folk	
  songs,	
  taking	
  a	
  computaJonal	
  approach.	
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RecitaJon	
  tone	
  

Dutch	
  Folk	
  Songs	
  
Reduced	
  contour	
  of	
  a	
  cadenJal	
  phrase	
  from	
  the	
  Dutch	
  tune	
  family	
  
Soldaat	
  kwam	
  uit	
  de	
  oorlog.	
  The	
  pitch	
  density	
  diagram	
  reveals	
  a	
  
pentatonic	
  scale.	
  


