Sounding the Depths 

Appendix A

The Musical Evidence

NB: This appendix is designed to enable serious scholars to evaluate claims regarding the relation between Pygmy and Bushmen music presented in Chapter One. Much of the material is technical and some requires training in music theory. No prior knowledge of Cantometrics is needed.

Musicological Evidence

Based on earlier studies of Pygmy and/or Bushmen music,
 supplemented by additional research of my own, I have compiled a list of musical commonalities shared by most Pygmy groups, both eastern and western, and at least some Bushmen groups. I will, where appropriate, associate each of these distinctive features with references to the following musical transcriptions:
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FIGURE 6-1  Mabo song, “Makala,” sample cycle.




Figure A1: Outline of the Aka Pygmy song, “Makala,” from Kisliuk 1998. Vertical lines and brackets have been added to clarify certain tonal and motivic relationships.
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Figure A2: Outline of the Ju/’hoansi Bushmen “Eland Song-little,” from England 1995. Brackets added to clarify certain motivic relationships.
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Figure A3: Ju/’hoansi “Eland Song Great,” from England 1967. Vertical lines added to indicate pitch class identities.
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Figure A4: Mbuti Pygmy song, recorded by Hugh Tracey, transcribed by Victor Grauer.
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Figure A5: Ju/’hoansi Bushmen female duet, -- recording by Emmanuelle Olivier, transcribed by Victor Grauer.

1. An underlying rhythmic cycle that regularly repeats (see Figs. A1 – A5).  
2. A basic “theme,” sometimes heard, more often implied, that serves, along with the rhythmic cycle, as an underlying organizational element. (The “theme” is labeled as such in the first three figures.) 
3. Interlocking or interweaving “contrapuntal” parts (evident in all examples). 
4. The frequent presence of “hocketing” effects, in which melodic fragments in different voices closely interact with one another. (See for example, the interaction between parts A and C, and parts D and E, in Figure A1, the interplay of voices 1 – 4, in Figure A2, and the close interplay between the two voices of Figure A5.) 
5. The crossing of parts, sometimes referred to as Stimmtauch (as most clearly exemplified in the relation between voices A and B in the first “measure” of Figure A1, the continual crossing of parts a and c in Figure A3, and throughout Figures A4 and A5).  
6. Resultant effects, due to the close interchange of continually crossing parts. 
7. Additive structure (see explanation below). 
8. Pitch displacement. (Note, for example, the octave displacement of the two A’s in voice C of Figure A1. Also, in Figure A3, where voice b displaces certain notes of voice a at intervals of a fourth or fifth.) 
9. Temporal displacement. (I’ve added brackets to highlight displacements in Figures A1 and A2 -- diagonal lines serve the same purpose in Figs. A3 and A4.) 
10. Ostinato effects, based on the repetition of brief motives. (See parts D and E, in Figure A1; voices 1, 2, 7 and 8 of Figure A2; and the bracketed motives of Figure A4). 
11. Improvisation (most clearly exemplified in the variations on the opening motive in Figure A4). 
12. Disjunct melodic lines (see voices C and D of A1, and throughout A2, A3 and A5). 
13. The dovetailing of parts, linking the ends of one phrase to the beginning of the next, to produce a continuous flow of sound. 
14. Vocal polyrhythm (evident in Figs. A1, A2 and A3); 
15. Polyrhythmic handclapping. 
16. Predominance of “Nonsense” vocables, mostly vowel sounds (as in Figures A1 and A4). 
17. Little to no embellishment. 
18. Precisely defined rhythms, with no trace of rubato. 
19. Yodeling. 
20. Polyphonic vocalizing. 
21. Heterophonic vocalizing. 
22. The conflation of polyphony and heterophony (see below). 
23. Little to no distinction between melodic and harmonic intervals. (As is evident from all five examples, any scale tones can be either horizontally or vertically juxtaposed.)

24. Secundal dissonance. (See for example, the fourth beat of the first “measure” of Figure A1, where pitch classes c, g, d and e are sounded together, or the many instances in Figure A2 where g and f sound together). 

25. The encoding of multiple parts in monodies, and, conversely, monodies derived from multipart models. (In certain repertoires, as reported in Kisliuk 1998 for the Aka Pygmies, and England 1995 and Olivier 1998 for the Ju’hoansi Bushmen, multiple parts are frequently derived from melodies, often transmitted via dreams or trance states. In addition, solo performances can be derived from multipart models. In both traditions, therefore, the same songs can be realized in either solo or multipart form.)

Only nine items (1, 2, 10, 11, 14, 15, 17, 18, 20) can be considered characteristic of African music generally. The remaining sixteen are atypical for any but Pygmy and Bushmen groups.
 

Several transcriptions of Pygmy and Bushmen polyphonic vocalizing were systematically analyzed and compared in my paper, “Concept, Style and Structure in the Music of the African Pygmies and Bushmen” (Grauer 2009). At the heart of this effort was a demonstration that the many similarities that seem so striking to the ear are based on deeply rooted conceptual and structural affinities that are not always immediately apparent. To better understand what this means, let us take a closer look at some of the features listed above. 

According to Michelle Kisliuk (1998),

[t]he first line of melody [as presented in her transcriptions of Aka Pygmy songs] is what I call the “theme” . . . a melodic phrase on which the song and most of its associated variations are loosely based. This theme, which repeats cyclically, provides an underlying time line and a harmonic frame for the song, whether or not the theme itself is actually voiced. (p. 112)

The existence of a remarkably similar structural concept underlying the singing of the Ju/’hoansi Bushmen is apparent from the writings of Nicholas England (1967, 1995), and a collaborative study by Susanne Fürniss and Emmanuelle Olivier (1997, 1999). As in Pygmy music, such themes are associated with a continually repeating cyclic structure, resembling what would, in Western classical music, be called “variations on a ground.” 
Another, especially significant, similarity is the “additive” manner in which the music is organized, also fundamental to both traditions yet only rarely found elsewhere, where anyone at any time can join in to add his or her own independent voice to the overall texture, with the result that there are usually as many unique parts as there are performers. Additive form reflects an important aspect of social structure: independent and creative participation in many aspects of life, not only music, is expected of everyone present.

One of the most characteristic and significant aspects of Pygmy/Bushmen style is the use of a technique often referred to as “hocket.” This term, coined during the Middle Ages in Europe, literally means “hiccup,” a derisive reference to a practice popular in the church music of the time. Strictly speaking, hocket can be defined as the tossing of a single melodic line back and forth between two or more performers. In extreme cases, as in a bell choir, or certain African wind ensembles, each performer plays only one or two notes. The term is usually extended to include more complex practices, such as the tightly coordinated polyphonic/heterophonic interlocking of brief, complementary motives, as found in both Medieval hocket and the contrapuntal vocalizations of both Pygmies and Bushmen. While hocketed interplay is not uncommon in African instrumental music, it is relatively rare in the vocalizations of any but Pygmy or Bushmen groups.
Possibly the most interesting and unusual common feature of both traditions hinges on a practice known as heterophony. A polyphonic performance can be characterized as made up of tonally (and sometimes also rhythmically) independent parts, singing in harmony; on the contrary, when everyone sings in unison, all voices perform exactly the same melody with no harmonization at all. The term heterophony is used to describe a situation somewhere between the two, where each voice or instrument presents essentially the same melody, but each in its own way, with a certain degree of rhythmic independence. In some cases one part performs the basic tune while another performs a more highly embellished version; in other cases, all parts can be regarded as variants of an underlying melody that may never be heard in its simplest form. Harmonies can sometimes occur incidentally, but they can usually be explained on the basis of variation or, in some cases, temporal displacement, rather than tonal independence. 
What we find in a great many Pygmy and Bushmen performances is an extremely unusual and indeed remarkable tendency to conflate both polyphony and heterophony in a manner difficult to describe, not always easy to hear, but clearly demonstrable through musical analysis (see Grauer 2009). Pygmy/Bushmen heterophony can easily be mistaken for polyphony, since two or more versions of the same melody or melodic segment can be precisely coordinated, yet independent in terms of both rhythm and melodic contour.

Fig. A5 illustrates the manner in which polyphony and heterophony can be conflated in a single performance:
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Figure A5: Ju/’hoansi Bushmen female duet, -- recording by Emmanuelle Olivier, transcribed by Victor Grauer.

The first four measures are polyphonic, i.e., the two interlocking lines are completely independent, both rhythmically and tonally. The following two measures, however, represent the sort of thing Emmanuelle Olivier has characterized as “the illusion of polyphony”
. While the two voices may seem independent and are precisely coordinated rhythmically, they sing, for the most part, the same notes, either in unison or octaves, as indicated by the vertical lines I’ve added. Very similar types of contrapuntal interaction, both polyphonic and heterophonic, are commonly found in Pygmy music as well -- as indicated, for example, by the vertical lines and brackets in Figure A1. Ultimately, what we discover through careful analysis of various examples from both Pygmy and Bushmen repertoires is that the traditional opposition between polyphony and heterophony, i.e., music conceived either “vertically” or “horizontally,” is far from absolute. 
With regard to this dichotomy, a very different interpretation has been offered by Susanne Fürniss and Emmanuelle Olivier, for whom “the conception that the Ju/’hoansi have of their music is radically opposite to the Aka’s” (1999:201),  since for them the contrapuntal vocalizations of the Aka Pygmies are truly polyphonic, “based upon four constituent parts,” while, for the Ju|’hoansi Bushmen, “counterpoint is generated . . . from a [single] constituent part, i.e., a monody
. This constituent part is usually performed simultaneously (with variations) in three tessituras.” Among the Aka “the superim​position of the four constituent parts ipso facto gives rise to a contrapuntal model,” while among the Ju|’hoansi, “counterpoint is constructed on the basis of a single melodic line through the procedures of rhythmic delay, imitation and transposition by the interval of a fourth and fifth above and below” (Ibid.:129–31). Since she perceives Bushmen multipart music as fundamentally monophonic, with all parts either heterophonic variants or rhythmic displacements of a basic theme, Olivier has characterized their group vocalizations as producing “the illusion of polyphony” (Olivier 1998).
Puzzled by what struck me as a very strange conclusion, yet intrigued by some of the genuine insights expressed in their writings, I decided to conduct a thorough review (Grauer 2009), which led to the following conclusion:

The opposition posed by Fürniss and Olivier with respect to music con​ceived either polyphonically or linearly represents, as I see it, a meaningful, if misapplied, insight. An axis of opposition exists, but as we have seen, it cannot be placed between the musical practices of the Pygmies and Bush​men, since both conceptions influence the practice of both groups. The op​position must therefore be placed among them, as two aspects of a musical universe common to both (p. 418).

As can be easily demonstrated through study of the transcriptions reproduced in Figures A1-A5, heterophony and polyphony are typically conflated in the music of both groups, in a complex, highly idiosyncratic manner common to both, implying an even closer bond than had previously been suspected. 
For example, the uppermost vocal part of the Aka Pygmy song “Makala,” as transcribed by Michelle Kisliuk (Fig. A1), is labeled “Theme” and is in fact the basis for most of the other parts. While voice “C” may look like an independent polyphonic part, it is actually a heterophonic variant of the theme, all pitches being either in unison or octaves with the upper voice, as indicated by the short vertical lines I’ve added. Voice B also appears, at first glance, to be a completely independent part, yet, as indicated by the brackets I’ve added, it is based, note for note, on rhythmic displacements of segments from the principal theme. Voice A combines independent polyphony and heterophony, while voice E simply repeats the first four pitches of the second segment of the theme. If it weren’t for voice D, the only completely independent part, this would be an excellent example of what Olivier would call “the illusion of polyphony” -- only “Makala” is a Pygmy song. 

Examining the Ju/’hoansi Bushmen “Eland Song – Great,” as transcribed by Nicholas England (Figure A3), we do indeed, as predicted by Olivier, find both rhythmic displacement (as indicated by the diagonals) and note for note heterophony (as indicated by the short verticals). Compare, however, with Figure A4, an Mbuti Pygmy “canon” in which very similar displacements (and, indeed, very similar melodic lines) are found. Moreover, the lowest line of the Eland song does not conform to Olivier’s model, as it is a completely independent polyphonic part. And if there are any doubts regarding the ability of the Ju/’hoansi to both conceptualize and perform true polyphony, they will be dispelled by Figure A2, a transcription of a Ju/’hoansi performance consisting of eight polyphonically independent parts. For an especially clear example of the manner in which polyphony and heterophony can be conflated in a Bushmen performance, see Figure A5.

While Fürniss and Olivier deserve considerable credit for revealing many important aspects of the traditions they have studied, the conclusion they have drawn regarding a “radical opposition” between Pgymy and Bushmen music is not supported by comparative analysis. No such analysis is even attempted in either of their comparative studies, nor is there more than a passing reference in either to the extensive research of Nicholas England, whose book-length study of Ju/’hoansi music (1995) demonstrates the full complexity of Bushmen vocalizing, which, for him, is “polyphonic at its very basis” (England 1967:65). 
According to England, “some singers—any of them—may contribute a countermelody that is truly independent of the basic theme(s) of a piece. There is always one such melody; often there are two, and sometimes more.” Additionally, in certain other types of song, “many different melodies are meshed together to form the contrapuntal fabric . . . A desideratum is that each singer invent her own line within the framework of the period . . . Commonly a singer will sing a melody that is not being sung by the women to her right and left in the circle” (1995:225). Clearly, polyphony and monophony are conflated in both traditions, constituting yet another especially compelling affinity between the two groups.

Evidence from Cantometrics

The Cantometric coding system, conceived by Alan Lomax and developed by Lomax and myself in the summer of 1961, represented a profound break with the methods then prevalent among students of both Western and non-Western music (Lomax 1962, Lomax et al. 1968). Unlike those methods, focused on subjective evaluation of the various tonal and rhythmic components of a musical “composition,” Cantometrics represents a deliberate simplification, emphasizing certain very broad, clearly audible parameters of musical performance. While Cantometrics is hardly a complete and definitive measure of all aspects of music, the Cantometric approach provides a systematic, relatively objective, and reasonably consistent quantitative method for the comparative statistical analysis of traditional vocal music worldwide, based on attentive listening rather than note by note analysis. 
The better to understand both the Cantometric method and the manner in which Cantometrics can help to clarify the relation between Pygmy and Bushmen music, let us compare recorded excerpts and Cantometric profiles of two typical performances, an Aka Pygmy divining song, Diye, as recorded by Simha Arom, and a Ju’/hoansi Bushman Giraffe Dance. (See Chapter One for references.) 
I will focus only on some of the most significant parameters of the Cantometric representation of the Aka song:
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Figure A6: Cantometric Profile of Aka “Divining Song, Diye.”
What the first line tells us is that the “social organization” of this performance, i.e., the manner in which the singers relate to one another, is primarily characterized by interlocking parts (W), coded at the rightmost extreme. Pygmy and Bushmen music is typically performed in this interlocking or interwoven manner, which has sometimes been described as a form of “counterpoint,” i.e., the simultaneous interrelation of rhythmically independent parts. Most African singing is characterized by various forms of antiphony, popularly known as “call and response.”

Line four is coded “P” for polyphony. For many years musicologists assumed that polyphony (i.e., singing or playing in harmonically distinct parts) was a late development in the evolution of music, originating in Western Europe during the Middle Ages. It was assumed that any other instances to be found among folk, ethnic or tribal peoples must be due to the influence of Western “classical” or religious music. But this long cherished assumption was completely shattered as ethnomusicologists discovered more and more examples among indigenous peoples essentially free from outside contact. There is no longer any question but that Pygmy and Bushmen polyphony is indigenous and not in any way due to outside influence. 

Lines five and six encode the degree of vocal blend along a five-point scale, from completely uncoordinated singing, on the left, to maximally blended, on the right. For both tonal blend, on line five and rhythmic blend, on line six, our Pygmy song has been coded as maximal. One of the most remarkable aspects of Pygmy and Bushmen vocalizing is the degree to which all participants match their voices with one another and synchronize rhythmically with extraordinary precision.

Line ten is not concerned with music per se, but encodes the degree to which the music is sung to meaningful words. Again, we have a five-point scale, with the most “wordy” texts on the left and the least wordy, or completely “nonsensical,” on the right. “Wordiness” is measured by the relative number of unique vocables or vocable phrases in the text, so that highly repetitive texts, and/or texts characterized mostly by “nonsense” syllables will be coded on the right. If you listen carefully, you can hear that our Pygmy example consists exclusively of nonsense vocables, mostly open vowels such as “oh” and “ah.” Again the heavy use of such vocables, with relatively little or no meaningful text, is typical of both Pygmy and Bushmen singing.

Lines 16 through 18 tell us, in a nutshell, that our Pygmy song appears to be organized as a kind of “canon,” “round,” or “hocket” (“C” on line 16), characterized by the continual interweaving of one or two short “phrases” or motives (lines 17 & 18). It’s important to interject a word of caution at this point, because Cantometrics is deliberately designed to provide a simplified impression of the way in which a performance is organized, as opposed to what could be determined from a systematic analysis. If it were necessary for the coder to analyze every song in detail, each coding would take far too long, and the many problems attendant on precisely categorizing each performance within hundreds of possible structures would make comparative study all but impossible. What Cantometrics tells us is what the general impressions of the coder were, given the (necessary) limitations posed by the coding system itself. Suffice it to say that the Cantometric representation of the musical structure of a great many Pygmy and Bushmen songs is a crude simplification of what is in fact a highly intricate structure, in which short motives can not only be repeated but freely varied, within the context of a larger melodic-rhythmic cycle that uniquely defines each song. Ultimately, as should be clear, Cantometrics must be regarded as an essentially informal, heuristic methodology, which should, whenever possible, be supplemented by more detailed analysis (see above).
Line 20 concerns the overall vocal range of each performance along a five point scale. “Diye” has been coded as 10+, indicating a range roughly between one and two octaves. As indicated by line 21, which measures “interval width,” the distance from one tone to the next within any given part is typically very wide, ranging from leaps of a third, to fourths, fifths, sixths and octaves.

Lines 24 and 25 encode tempo and loudness, according to six point and five point scales, respectively. In this case “Diye” has been coded as both moderately fast (T) and somewhat loud (“f” stands for forte). Note that Cantometrics makes no attempt to define either parameter objectively, in terms of either the metronome or the decibel meter. Metronome markings are meaningful only in the context of notated music, and the decibel meter will give very different results depending on the conditions under which each performance was recorded. Since both measures must necessarily be subjective, there will always be some room for disagreement and, thus, a certain amount of inconsistency.

Lines 26 through 31 are all coded at the rightmost end of the scale, which in these cases is the null value. In other words, “Diye” lacks any degree of rhythmic freedom (i.e., “rubato”), glissando, melisma, tremulo or glottal shake. This, coupled with the null coding on line 23, “Embellishment,” tells us that this performance, like so many other examples of Pygmy/Bushmen style and, indeed, so many other types of African music generally, is unusually straightforward, clear and “clean,” both rhythmically and vocally. The impression is reinforced by lines 34 and 35, where both nasality and rasp are also coded as absent.

Line 33 represents “Vocal Width,” or the degree to which the throat is either constricted or relaxed while singing. In this case what might look at first glance like a simple six-point scale is apparently complicated by the inclusion of the term “Yodel.” Since true yodeling (as opposed to falsetto) is possible only if the throat is extremely open and relaxed, we decided to include it on this line as an extreme case. Wide open voices that do not yodel are coded as point five on this scale (V-Wi), while yodeling voices are coded as point six (Yodel). That “Diye” must be coded at this extreme is evident from the recording, where yodeling is clearly recognizable from the outset. Along with interlock, coded as point 13 (W) on line one, Yodel can be regarded as an especially distinctive characteristic of both Pygmy and Bushmen vocalizing.

We may now compare the Pygmy example with the Bushmen example by examining Figure A7, in which their profiles are presented side by side.
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 The auditory impression of stylistic similarity is supported by the strong visual resemblance of the two profiles. Indeed, the songs are coded identically on 33 out of 37 lines. The presence of interlocking and yodel in “Giraffe Dance,” as coded on lines 1 and 33, should be evident from the outset of the recording – as in “Diye,” the yodeled parts interweave fluidly and seamlessly. Closer listening will reveal that, like the Pygmy example, the Bushmen performance is characterized by a high degree of tonal blend, which makes it almost impossible to distinguish the voices from one another, in addition to remarkably precise rhythmic coordination. As is clearly evident from the recording, the text of the Bushmen example also consists exclusively of “nonsense” vocables, as coded on line ten, employing most of the same vowels as in “Diye.” Melodically, the “Giraffe Dance,” like “Diye,” is coded as “C” on line 16, with a high degree of repetition evident in both recordings. The Bushmen voices, in terms of both articulation and timbre, are coded identically to those of the Pygmies in literally all instances, as evidenced by the array of “null” cases we see in lines 23, 26-31 and 34-35. The strong similarities in terms of timbre, vocal fluidity, yodel, clarity of articulation, etc. should be strikingly apparent to the attentive listener.
Tables A1 and A2 summarize the Pygmy and Bushmen samples as a whole (45 and 20 songs, respectively)
:

Table A1: Cantometric Percentage Table, African Pygmies (Baka, Biaka, Bedzan, Binga, Mbuti) (N. B.: The percentage figures on each row will, in some cases, total more than 100%, since it is sometimes necessary to select more than one point for a single parameter.)

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	Scl Org V-Gp
	
	4.44%
	
	4.44%
	
	2.22%
	2.22%
	4.44%
	2.22%
	2.22%
	11.11%
	2.22%
	82.22%

	2
	Scl Vcl-Orch
	26.67%
	22.22%
	31.11%
	
	
	
	
	
	6.67%
	
	
	8.89%
	6.67%

	3
	Scl Org Orch
	26.67%
	2.22%
	
	
	6.67%
	22.22%
	
	
	
	
	11.11%
	31.11%
	

	4
	Msc Org Vocl
	
	
	
	4.44%
	
	
	
	
	
	
	
	
	95.56%

	5
	Tonal Blend
	4.44%
	
	
	
	
	
	
	
	
	15.56%
	
	
	80.00%

	6
	Rythmc Blend
	4.44%
	
	
	2.22%
	
	
	
	
	
	2.22%
	
	
	91.11%

	7
	Msc Org Orch
	26.67%
	
	
	2.22%
	
	
	15.56%
	
	
	
	
	
	55.56%

	8
	Orch. Tone
	28.89%
	
	
	
	
	
	4.44%
	
	
	11.11%
	
	
	55.56%

	9
	Rhy Crd-Orch
	28.89%
	
	
	
	
	
	2.22%
	
	
	4.44%
	
	
	64.44%

	10
	Reptn of Txt
	
	
	
	2.22%
	
	
	6.67%
	
	
	20.00%
	
	
	73.33%

	11
	Vocal Rythm
	
	
	
	
	
	66.67%
	
	
	26.67%
	
	6.67%
	
	2.22%

	12
	Ryth Rln Vcl
	4.44%
	
	11.11%
	
	
	
	
	
	6.67%
	
	4.44%
	
	75.56%

	13
	Orch. Rythm
	26.67%
	
	22.22%
	
	
	35.56%
	
	
	17.78%
	
	8.89%
	
	

	14
	Ryth Rl Orch
	28.89%
	
	13.33%
	
	
	
	20.00%
	
	6.67%
	
	33.33%
	
	2.22%

	15
	Mel. Shape
	
	
	
	
	
	
	
	
	82.22%
	
	
	
	26.67%

	16
	Melodic Form
	
	
	
	
	
	
	2.22%
	2.22%
	
	2.22%
	11.11%
	6.67%
	80.00%

	17
	Phrase Lngth
	
	
	
	
	
	
	13.33%
	
	
	28.89%
	
	
	66.67%

	18
	No. Phrases
	
	
	
	
	
	
	
	
	
	
	11.11%
	
	88.89%

	19
	Pos. Fnl Ton
	42.22%
	
	
	6.67%
	
	
	
	
	37.78%
	
	11.11%
	
	22.22%

	20
	Melodic Rnge
	
	
	
	4.44%
	
	
	20.00%
	
	
	51.11%
	
	
	24.44%

	21
	Intrvl Width
	
	
	
	
	
	
	22.22%
	
	
	31.11%
	
	
	51.11%

	22
	Polyphnc Typ
	6.67%
	
	2.22%
	
	
	2.22%
	
	6.67%
	
	4.44%
	
	
	84.44%

	23
	Embellishmnt
	
	
	
	
	
	
	
	
	
	
	
	
	97.78%

	24
	Tempo
	
	
	
	
	20.00%
	
	
	
	62.22%
	
	17.78%
	
	

	25
	Volume
	
	
	
	20.00%
	
	
	31.11%
	
	
	53.33%
	
	
	

	26
	Vocal Rubato
	2.22%
	
	
	
	
	
	
	
	2.22%
	
	
	
	95.56%

	27
	Orch. Rubato
	
	
	
	
	
	
	
	
	
	
	
	
	100.00%

	28
	Glissando
	15.56%
	
	
	
	8.89%
	
	
	
	17.78%
	
	
	
	57.78%

	29
	Melisma
	57.78%
	
	
	
	
	
	15.56%
	
	
	
	
	
	28.89%

	30
	Tremolo
	
	
	
	
	
	
	
	
	
	
	
	
	100.00%

	31
	Glottal
	13.33%
	
	
	
	
	
	6.67%
	
	
	
	
	
	80.00%

	32
	Register
	11.11%
	
	
	62.22%
	
	
	46.67%
	
	
	44.44%
	
	
	11.11%

	33
	Vocal Width
	
	
	
	
	
	2.22%
	
	8.89%
	
	37.78%
	
	
	60.00%

	34
	Nasality
	
	
	
	2.22%
	
	
	17.78%
	
	
	15.56%
	
	
	64.44%

	35
	Rasp
	
	
	
	13.33%
	
	
	11.11%
	
	
	31.11%
	
	
	55.56%

	36
	Accent
	
	
	
	11.11%
	
	
	13.33%
	
	
	55.56%
	
	
	28.89%

	37
	Enunciation
	
	
	
	
	
	
	2.22%
	
	
	22.22%
	
	
	77.78%


Table A2: Cantometric Percentage Table, Bushmen (Ju/’hoansi)

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	Scl Org V-Gp
	
	15.00%
	
	
	
	5.00%
	5.00%
	
	
	
	5.00%
	
	75.00%

	2
	Scl Vcl-Orch
	20.00%
	25.00%
	25.00%
	
	
	
	
	10.00%
	10.00%
	
	
	10.00%
	5.00%

	3
	Scl Org Orch
	20.00%
	20.00%
	
	
	
	40.00%
	
	
	
	
	
	15.00%
	10.00%

	4
	Msc Org Vocl
	
	
	
	15.00%
	
	
	
	
	
	5.00%
	
	
	85.00%

	5
	Tonal Blend
	15.00%
	
	
	5.00%
	
	
	
	
	
	5.00%
	
	
	75.00%

	6
	Rythmc Blend
	15.00%
	
	
	5.00%
	
	
	
	
	
	
	
	
	80.00%

	7
	Msc Org Orch
	20.00%
	
	
	5.00%
	
	
	55.00%
	
	
	
	
	
	20.00%

	8
	Orch. Tone
	40.00%
	
	
	
	
	
	
	
	
	5.00%
	
	
	55.00%

	9
	Rhy Crdn-Orch
	40.00%
	
	
	
	
	
	5.00%
	
	
	
	
	
	55.00%

	10
	Reptn of Txt
	
	
	
	5.00%
	
	
	
	
	
	15.00%
	
	
	80.00%

	11
	Vocal Rythm
	
	
	
	
	
	25.00%
	
	
	40.00%
	
	20.00%
	
	20.00%

	12
	Ryth Rln Vcl
	15.00%
	
	10.00%
	
	5.00%
	
	
	
	
	
	30.00%
	
	65.00%

	13
	Orch. Rythm
	20.00%
	
	20.00%
	
	5.00%
	25.00%
	
	
	35.00%
	
	
	
	5.00%

	14
	Ryth Rln Orch
	40.00%
	
	45.00%
	
	
	
	10.00%
	
	
	
	10.00%
	
	5.00%

	15
	Melodic Shape
	
	
	
	
	
	
	
	
	85.00%
	
	
	
	20.00%

	16
	Melodic Form
	25.00%
	
	
	
	
	
	
	
	
	15.00%
	
	5.00%
	75.00%

	17
	Phrase Lngth
	
	
	
	20.00%
	
	
	15.00%
	
	
	35.00%
	
	
	55.00%

	18
	No. Phrases
	25.00%
	
	
	
	
	
	
	
	
	
	5.00%
	
	85.00%

	19
	Pos. Fnl Ton
	30.00%
	
	
	15.00%
	
	
	
	
	45.00%
	
	5.00%
	
	15.00%

	20
	Melodic Rnge
	
	
	
	10.00%
	
	
	10.00%
	
	
	50.00%
	
	
	30.00%

	21
	Intrvl Width
	
	
	
	
	
	
	
	
	
	15.00%
	
	
	85.00%

	22
	Polyphnc Typ
	15.00%
	
	
	
	
	
	
	10.00%
	
	
	
	
	75.00%

	23
	Embellishmnt
	
	
	
	
	
	
	
	
	
	
	
	
	100.00%

	24
	Tempo
	5.00%
	
	
	
	30.00%
	
	
	
	40.00%
	
	25.00%
	
	

	25
	Volume
	
	
	
	55.00%
	
	
	35.00%
	
	
	5.00%
	
	
	5.00%

	26
	Vocal Rubato
	20.00%
	
	
	
	
	
	
	
	
	
	
	
	85.00%

	27
	Orch. Rubato
	5.00%
	
	
	
	
	
	
	
	
	
	
	
	100.00%

	28
	Glissando
	30.00%
	
	
	
	
	
	
	
	20.00%
	
	
	
	50.00%

	29
	Melisma
	30.00%
	
	
	
	
	
	10.00%
	
	
	
	
	
	60.00%

	30
	Tremolo
	
	
	
	
	
	
	
	
	
	
	
	
	100.00%

	31
	Glottal
	25.00%
	
	
	
	
	
	10.00%
	
	
	
	
	
	65.00%

	32
	Register
	15.00%
	
	
	75.00%
	
	
	35.00%
	
	
	65.00%
	
	
	10.00%

	33
	Vocal Width
	
	
	5.00%
	
	
	5.00%
	
	10.00%
	
	20.00%
	
	
	75.00%

	34
	Nasality
	
	
	
	5.00%
	
	
	15.00%
	
	
	5.00%
	
	
	75.00%

	35
	Rasp
	5.00%
	
	
	
	
	
	5.00%
	
	
	30.00%
	
	
	60.00%

	36
	Accent
	
	
	
	15.00%
	
	
	
	
	
	40.00%
	
	
	45.00%


 Table A3 summarizes the Cantometric codings for all non-foragers (farmers and/or herders) in the sample for Sub-Saharan Africa (875 songs):

Table A3: Cantometric Percentage Table, African Farmer-Herder Populations

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	1
	Scl Org V-Gp
	0.23%
	18.86%
	0.34%
	13.37%
	2.63%
	6.51%
	2.40%
	21.49%
	3.20%
	29.94%
	10.06%
	8.11%
	10.06%

	2
	Scl Vcl-Orch
	25.37%
	24.80%
	17.26%
	
	3.77%
	0.69%
	
	6.40%
	1.71%
	
	
	10.51%
	12.34%

	3
	Scl Org Orch
	25.37%
	18.40%
	
	0.34%
	14.97%
	20.91%
	1.37%
	0.80%
	0.11%
	0.11%
	4.46%
	10.86%
	3.66%

	4
	Msc Org Vocl
	0.57%
	
	
	20.11%
	
	
	28.00%
	
	
	5.49%
	
	
	50.17%

	5
	Tonal Blend
	20.00%
	
	
	2.51%
	
	
	16.80%
	
	
	28.00%
	
	
	34.29%

	6
	Rythmc Blend
	20.34%
	
	
	3.09%
	
	
	9.14%
	
	
	23.54%
	
	
	45.71%

	7
	Msc Org Orch
	25.26%
	
	
	9.60%
	
	
	24.00%
	
	
	0.34%
	
	
	41.03%

	8
	Orch. Tone
	43.43%
	
	
	0.91%
	
	
	8.23%
	
	
	12.91%
	
	
	33.60%

	9
	Rhy Crdn-Orch
	44.00%
	
	
	0.57%
	
	
	2.63%
	
	
	11.31%
	
	
	41.94%

	10
	Reptn of Txt
	5.60%
	
	
	18.86%
	
	
	38.29%
	
	
	30.74%
	
	
	9.14%

	11
	Vocal Rythm
	
	
	1.03%
	
	0.11%
	56.80%
	
	
	7.54%
	
	28.23%
	
	10.63%

	12
	Ryth Rln Vcl
	20.34%
	
	60.23%
	0.11%
	3.43%
	
	6.63%
	
	2.29%
	
	1.71%
	
	12.00%

	13
	Orch. Rythm
	25.37%
	
	13.37%
	
	0.11%
	48.46%
	
	
	7.77%
	
	5.94%
	
	2.17%

	14
	Ryth Rln Orch
	44.34%
	
	14.17%
	
	0.69%
	
	14.29%
	
	11.54%
	
	15.54%
	
	1.83%

	15
	Melodic Shape
	8.11%
	
	
	
	0.23%
	
	
	
	68.23%
	
	
	
	35.31%

	16
	Melodic Form
	9.26%
	10.06%
	4.34%
	1.71%
	4.69%
	6.74%
	13.14%
	6.74%
	3.66%
	22.51%
	12.34%
	9.71%
	6.63%

	17
	Phrase Lngth
	2.29%
	
	
	7.54%
	
	
	33.26%
	
	
	53.03%
	
	
	29.49%

	18
	No. Phrases
	22.74%
	
	3.54%
	
	3.66%
	1.94%
	
	2.97%
	1.71%
	
	21.37%
	
	50.74%

	19
	Pos. Fnl Ton
	50.86%
	
	
	31.89%
	
	
	
	
	18.86%
	
	5.71%
	
	2.40%

	20
	Melodic Rnge
	1.26%
	
	
	17.49%
	
	
	44.80%
	
	
	31.20%
	
	
	4.80%

	21
	Intrvl Width
	1.37%
	
	
	9.03%
	
	
	47.66%
	
	
	42.40%
	
	
	7.43%

	22
	Polyphnc Typ
	49.14%
	
	3.66%
	
	
	7.77%
	
	17.26%
	
	9.49%
	
	
	16.00%

	23
	Embellishmnt
	1.49%
	
	
	3.77%
	
	
	11.20%
	
	
	18.97%
	
	
	66.17%

	24
	Tempo
	0.23%
	
	3.77%
	
	13.26%
	
	
	
	48.23%
	
	35.77%
	
	3.31%

	25
	Volume
	1.71%
	
	
	17.26%
	
	
	46.74%
	
	
	38.17%
	
	
	5.71%

	26
	Vocal Rubato
	9.60%
	
	
	
	4.80%
	
	
	
	12.57%
	
	
	
	75.89%

	27
	Orch. Rubato
	3.43%
	
	
	
	0.46%
	
	
	
	4.80%
	
	
	
	92.57%

	28
	Glissando
	4.34%
	
	
	
	21.14%
	
	
	0.11%
	46.74%
	
	
	
	28.00%

	29
	Melisma
	10.51%
	
	
	
	
	
	32.91%
	
	
	
	
	
	57.71%

	30
	Tremolo
	2.51%
	
	
	
	
	
	8.11%
	
	
	
	
	
	89.83%

	31
	Glottal
	4.34%
	
	
	
	
	
	20.00%
	
	
	
	
	
	76.34%

	32
	Register
	6.29%
	
	
	34.86%
	
	
	67.66%
	
	
	37.03%
	
	
	4.23%

	33
	Vocal Width
	1.26%
	
	15.20%
	
	
	20.11%
	
	51.54%
	
	29.37%
	
	
	5.03%

	34
	Nasality
	9.26%
	
	
	35.89%
	
	
	33.14%
	
	
	16.57%
	
	
	13.49%

	35
	Rasp
	6.51%
	
	
	35.31%
	
	
	38.74%
	
	
	15.20%
	
	
	11.66%

	36
	Accent
	4.23%
	
	
	31.09%
	
	
	46.86%
	
	
	22.86%
	
	
	3.77%

	37
	Enunciation
	0.34%
	
	
	7.43%
	
	
	27.20%
	
	
	60.11%
	
	
	11.89%


Note that the percentage tables for both Pygmies and Bushmen (A1 and A2) are characterized by strong modes -- 60% or more for the great majority of parameters -- consistent with a high degree of stylistic homogeneity within each group. The percentage table representing non-foragers (A3) is, on the other hand, far more evenly distributed, with relatively few modes of 60% or higher, consistent with a range of different styles.  
A comparison of modal profiles drawn from the above percentage tables is shown in Figure A8:
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Figure A8 – Modal Profiles for African Pygmies, Bushmen and Farmer-Herders Compared (based on Tables A1-A3).

The modal profiles representing Pygmies and Bushmen are in strong accord, with identical modes for 26 of 37 lines, and significant differences on only five: 7, 14, 19, 25 and 29. Note as well the strong similarities between the profiles for the individual songs, as presented in Figure A7, and the respective modal profiles. On the other hand, the modal profile representing farmers and herders is contrastive with both the Pygmy and Bushmen profiles, with only 15 points of identity with the Pygmy profile and 12 with the Bushmen; and significant differences on 12 and 14 points, respectively. When we add the relative lack of strong modes in the farmer-herder sample, the contrast with the Pygmy and Bushmen samples becomes even greater.

Some of the most important differences: line 1 – P/B voices coded mostly as interlocked (82% and 75%); Farmer-Herders (F/H) coded mostly as leader-chorus antiphony, with only 10% interlocked; line 10 – the great majority of P/B vocalizations contain little to no meaningful text (73% and 80% coded as NO), while the mode for F/H is at the midpoint for this parameter (wo-no);  line 16 – P/B coded mostly as C (interwoven, short motives – 80% and 75%), while F/H sing in a variety of different forms, with the mode at simple litany (LV – 23%); line 20 – vocal range for P/B (a 9th or more) is significantly greater than that for F/H (fifth to an octave); line 21 – P/B characterized by large interval widths, of a fourth, fifth or octave (W), while the mode for F/H is diatonic (w); line 22 – the great majority of P/B songs are coded as contrapuntal (C -- 84% and 75%), compared with only 16% of F/H songs -- many other F/H performances (49%) are solo or unison; line 33 – the great majority of P/B songs are characterized by yodeling (60% and 75%), compared with only 5% for F/H.

As is apparent from Table A4, the two most distinctive Cantometrically encoded features of Pygmy and Bushmen singing, interlock and yodel, are combined far more commonly among African foragers than any other region in the worldwide sample:

Table A4: Interlock and yodel combined in the same performance, by world region.

	
	Sample Size
	% Interlock & Yodel

Combined

	AFRICAN FORAGERS
	95
	39%

	MELANESIA
	524
	3%

	BLACK AFRICA
	1335
	2%

	SOUTH AMERICA
	284
	1%

	EUROPE
	842
	1%

	MALAYSIA
	552
	1%

	AMERICAN HUNTERS
	355
	1%

	POLYNESIA
	197
	1%

	WESTERN ASIA
	699
	0%

	EASTERN ASIA
	427
	0%

	AUSTRALIAN FORAGERS
	43
	0%

	SIBERIA
	121
	0%

	AMERICAN VILLAGERS
	124
	0%

	NUCLEAR AMERICA
	146
	0%


 (NB: among African foragers, only the five Pygmy groups included in this survey, the Ju’hoansi Bushmen, and the Mikea foragers of Madagascar have been coded as vocalizing with interlocking and/or yodel. Neither interlock nor yodel has been found in any of the other foraging groups: “Twa” Pygmies; “Khwe” Bushmen; Hadza; Sandawe; El Molo – though our sample for each of these groups is small and the picture could change in future. For more on the world distribution of interlock and yodel, see Grauer 2007.)
� The following works were consulted in the compiling of this list: Rouget & Grimaud 1956 (accompanying pamphlet); Lomax 1959, 1962, 1968; England 1967, 1995; Frisbie 1971; Arom 1976, 1991; Olivier & Fürniss 1997, 1999; Locke 1996; Kisliuk 1998; Fürniss 2006. 


� While all of the most distinctive traits can commonly be found in most Pygmy and at least some Bushmen groups, some can also be found among other African groups as well, but to a limited degree and only under certain circumstances. For an analysis of the distribution of elements of Pygmy/Bushmen style among African farmers and herders, see Grauer 2009:421-422.


� My observations regarding the conflation of polyphony and heterophony owe much to an insight of Emmanuelle Olivier, who has stressed the significance of precisely coordinated “contrapuntal” heterophony in Bushmen singing, and the manner in which it can produce the “illusion” of polyphonic interplay (Olivier 1998). (While Olivier has argued that Pygmy music is organized in a completely different manner, there are in fact many examples of Pygmy singing in which very similar effects can be found – for a discussion of our differences on this matter see below, in the text.) 


� Literally, “counterpoint is generated single from a constituent part, i.e., a monody,” which appears to be a misprint.  I have rearranged this sentence in the interest of clarity.


� The Pygmy table represents the Baka, Biaka, Bedzan, Binga and Mbuti Pygmies of Central Africa (45 songs in all) and the Bushmen table represents the Ju/’hoansi Bushmen of the Kalahari Desert (20 songs). Although “Twa” Pygmies and “Khwe” Bushmen are also represented in the Cantometric sample, both groups are known to have been assimilated with Bantu groups for many years, as reflected in both the historical and genetic evidence, and were therefore excluded from this survey. As far as I’ve been able to determine, the music of both groups shows strong Bantu influence and little if any relation to Pygmy/Bushmen style.





