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historiography. This makes it difficult to clearly and distinctly identify archaeological, ethno-
graphic, or ethnohistoric evidence. I will use these sources of evidence in combination to try to fill 
the gaps in our knowledge. In the Andes, we adopt the European paradigm of ‘music’ to categorise 
musical instruments. This means that, in Andean countries, a local flute, for example, may be re-
garded by an urban citizen as poor, primitive and uninteresting, whereas for a native it represents 
the most sophisticated cultural expression. This misunderstanding stems from different perspec-
tives: one focuses on the complexity of the object, while the other recognises the complexity of 
the sound produced. To understand this, we will review how the sound of a flute can be modified 
by various mechanisms, some of which are applied to the instrument itself and others to a consort 
of flutes. I will discuss this using the ‘antara’ flute as an example. ‘Antara’, used here as an organo-
logical type, is one of the South American panpipe types (SH 421.112.2),1 with a ladder organization 
of the tubes in one row, and designed to be used by one person. It differs from the ‘siku’, another 
panpipe that is divided into two parts, and played by two persons. 2 Other panpipes types (all sub-
divisions are a part of only one SH category) are the Equatorian rondador, that have an alternating 
ladder of two different lengths, the double ladder from some Ecuadorian pre-Hispanic panpipes, 
and the irregular tube organization of the pre-Hispanic mapuche piloilo, generally made of stone. 
   
 1 The name ‘panpipe’, derived from a greek flute, is used to define all the flutes made with a row of edge-

blowing pipes.  I choose the ‘antara’, ‘siku’, ‘rondador’, ‘piloilo’ and ‘double ladder’ names to design the dif-
ferent main panpipe types in America, based on different Andean names; see Pérez de Arce 2021–2025: 548–
55, 755–61, 835, 881, 1365–67, 1385–87, 1413–18, 1462. 

 2 ‘Siku’ flute is separated in two parts, ‘ira’ and ‘arka’, each with half the notes of the scale. To play, both 
musicians must ‘weave’ their sounds to produce the melody. 

 
Figure 1:  South American panpipe sub-typologies. A) ‘antara’, photo of Milculpaya feast, Bolivia. Photo: J. Perez de Arce. 

B) rondador. Photo of ‘indio’ near Quito, Ecuador, ca. 1900. Source: Chiriboga y Caparrini 1994: 99. C) double ladder 
panpipe Jamacoaque ceramic figure, 44.0 cm, 500 BCE–500 CE, San Isidro, Ecuador. Museo Chileno de Arte 
Precolombino. D) piloilo. stone panpipe with seven tubes, pre-Hispanic, from lago Lanalhue, Chile. 12.8 cm length. 
Museo Mapuche de Cañete, Ruka kimvn Taiñ Volil-Juan Cayupil Huechicura. Photos: J. Perez de Arce. 
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‘Antara’ and ‘siku’ are the two main typologies of panpipes in south America. Both represent 
one of the most developed types of instruments in the continent, with hundreds of variants, and 
their description is very complex. ‘Antara’ typology shows a great variety of instruments with dif-
ferent numbers of tubes, scales, external forms and materials, that has been developed during the 
last 3,000 years. Due to the simplicity of the basic design, they all share the same ladder structure. 
However, this simple design can be modified in many ways to produce more complex sounds using 
sound modifiers. Four such modifiers are used in ‘antaras’: the ‘double flute’ system, the ‘complex 
tube’ system, the ‘palq’a’ tube system, and the ‘collective flute’ system. 

2 The double flute 

The first type of sound modifier is a combination of two flutes. I will use Nasca ceramic ‘antaras’ 
as an example. The Nasca culture, which flourished on the southern Peruvian coast between 
100 BCE and 600 CE, produced the most refined ‘antaras’ on the continent. Many investigators have 
studied them, including Andrés Sas in 1938, Arturo Rossell, Cesar Bolaños and Carlos Mansilla, and 
Carlos Sanchez, among others. However, only Anna Gruszczyńska-Ziółkowska realised that some 
of the finest ‘antaras’ were constructed in pairs to produce a battement sound. Battement is the 
vibration of sound produced by microtonal differences between two sounds. The vibration de-
pends on the pitch difference between the two sounds. The battement technique was widely used 
in the double ocarina of ancient Ecuadorian cultures, such as the Chorrera (1300–300 BCE), La To-
lita, Jamacoaque, Bahia, Guangala (500 BCE–500 CE), and Cuasmal and Manta (500–1500 CE). ‘Oca-
rina’, used here as an organological category, refers to a globular flute with an air duct 
(SH 421.222.4). It is easy to produce clear battement sounds using ocarinas because they are easy 
to play and pitch, and their pure sound blends well with a clear vibrated sound. Ancient Ecuadorian 
cultures produced hundreds of these double ocarinas3, influencing other cultures as far away as 
Faldas del Morro in northern Chile (500 BCE–1500 CE) and Tairona in Colombia (500–1500 CE), and 
influencing present-day musical practices.4 When blown, all of them produce a single battement 
sound. The importance of this sound over 3,800 years was not in its ‘musical’ properties because it 
was a single tone, but in the vibratory quality of the sound (Gérard 2015). The importance of this 
vibrated sound becomes clearer when we analyse the complex tube below. For now, it is sufficient 
to understand that this vibrated sound is deeply meaningful and involved in the aesthetics of flute 
playing. 

The use of double flutes with a battement sound other than that of ocarinas is rare. Some 
paired bone vertical flutes with an internal wax deflector as an air duct were found in Arica be-

   
 3 The amount of these double ocarinas with battement sound is greater than those single ocarinas in coastal 

Ecuador from Chorrera to Bahia periods (Pérez de Arce 2021–2025: 1270–80, 1304–29). 
 4 Stobart (2016) debated largely on the pulsating ‘dissonance’ in American instruments, comparing to other 

world examples, and with different systems of production (double flutes, complex tubes, mirlitons, etc.), in 
order to call attention not to overemphasizing them. With this paper, my aim is to define the different ‘pul-
sating dissonances’ of Andean sound aesthetics, past and present. 
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tween 500 BCE and 200 BCE, and the same instrument is used today by Ishir shamans in Onicha 
(Chaco, Alto Paraguay). They are made from the bones of a local bird and used to cure certain 
illnesses (MAI 2515). 

Anna Gruszczyńska-Ziółkowska’s (2009: 303) discovery of Nasca paired ‘antaras’, which were 
used to produce battement sounds, was the first description of the use of this double-flute princi-
ple in panpipes. 

However, producing a tone with battement was relatively easy with double ocarinas; produc-
ing it with a panpipe presented significant challenges as it required the construction of multiple 
double flutes, one for each tube, with precise microtonal pitch differences. This was only possible 
thanks to the ceramic skills of the Nasca artisans. The double ceramic ‘antaras’ demonstrate pre-
cise microtonal differences across their entire range of tubes. Battement produces a scale ranging 
from quick vibrations between high notes to low vibrations in bass notes, indicating that Nasca 
artisans employed a geometric theory to maintain the same proportions throughout the range of 
tubes. This enabled them to create a new type of vibrated sound that was not confined to one tone, 
but expanded to a whole scale – meaning it could play vibrated melodies. 

 
Figure 2: Some examples of double ‘ocarinas’ without fingerholes from the Andes. A) double ‘ocarina’ whistling jar, ceramic, 

34.5 cm, Vicus (500 BCE–500 CE, northern Peru). Drawing showing the two ‘ocarinas’ inside the heads of the two 
animals. Museo Chileno de Arte Precolombino. B) double ‘ocarina’ figure, 20 cm, 500 BCE–500 CE, Jamacoaque Ecua-
dor. It is blown from the upper side, and holds two ‘ocarinas’ in both arms. Museo de Antropología y Arte 
Contemporáneo de Guayaquil, Ecuador. C) double ‘ocarina’, ceramic Faldas del Morro, ceramic and wool, 6.1 cm, 
900–200 BCE, Arica, Chile. Museo Chileno de Arte Precolombino. D) double ‘ocarina’, ceramic, unknown culture, 
6 cm, Colombia. Museo del Oro de Colombia. Drawing and photos: J. Perez de Arce. 
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However, the paired ‘antaras’ require two musicians 
to play them simultaneously, coordinating their playing so 
that they sound like a single instrument with a vibrating 
sound. This type of dual playing was also used in the ‘siku’, 
which has already been mentioned. At Nasca times, there 
was probably a sophisticated playing technique whereby 
two players produced the sound of a single flute playing a 
melody. In the ‘siku’ playing technique, both flutists have 
to ‘weave’ their sounds, alternating their notes and be-
coming one player. When applied to double ‘antaras’, this 
technique must be adapted for two simultaneous players, 
both with the same musical intention, so that they sound 
like a single instrument playing a single melody. In both 
cases, the ‘siku’ and ‘double antara’ are not two flutes, but 
one single instrument divided into two parts, played by 
two people. 

This means that, in order to produce ‘antaras’ with 
battement, the Nasca people had to resort to two solu-
tions. One was related to double ocarinas, which allow sound to be produced with battement. The 
other solution was based on the ‘siku’ technique of paired playing. By combining the construction 
of the double flute with the paired playing technique, they were able to produce the unique pan-
pipes with a battement sound that are known in the history of the continent. These panpipes can 
play melodies with a vibrated sound. This example shows how Nasca artisans combined two sound 
designs from different organological sources to create a new one. This complex design was not 
achieved by making the structure of the object itself more complex; it remains relatively simple. 
Instead, it was achieved by combining two separate design systems. This principle can be observed 
in the organological development in South America: rather than searching for isolated complex 
sound objects, the combination of simpler ones permits the achievement of complex sound de-
signs. The main target of this development is the sound design, not complicated or elaborate music 
or a complex musical system, but rather the promotion of a special vibrated sound to a new di-
mension: melody-making. Sound production does not occur in the flutes themselves, but in the 
interference between them, i.e. in the space between them. This is a psychoacoustic phenomenon 
that changes depending on the listener’s position. 

3 The complex tube 

The so-called ‘complex tube’ is a composite, closed-end tube consisting of two or more diameters, 
wider at the open end and narrower at the closed end. When the length-to-diameter proportions 
are correct and it is blown precisely, it produces a complex, vibrating sound that is acoustically 

 
Figure 3:  Two double ‘antaras’ from Cahuachi. 

Nasca (100 BCE–600 CE, southern 
Peru). Museo Antonini. Source: Grusz-
czyńska-Ziółkowska 2003: 283. 



14 JOSÉ PÉREZ DE ARCE A. 

  JOURNAL OF MUSIC ARCHAEOLOGY 3 (2025) 9–25 

described as a multiphonic sound with a roll (multifónico con redoble, Pérez de Arce et al. 2021). Mul-
tiphonic sounds are characterised by the perception of a discrete set of sounds (harmonics and/or 
partials). ‘Roll’ (redoble) refers to the periodic pulsations of the sound. The sound is perceived as a 
broad spectrum ranging from bass to high notes simultaneously, creating a dissonant, rough and 
intense sound that vibrates with a heavy pulse. 

Arnaud Gérard (2013) analyses the sound of a pre-Hispanic ‘antara’ from the Bolivian high-
lands, describing a large number of partials, some of which reach up to 20 kHz. The first two har-
monics are clearly audible, as are the seventh and eighth (1281 and 1455 Hz). The sound consists of 
two pulses: one quick (170 pulses per second) and one slow (19 pulses per second). The same author 
(Gérard 2004, 2010, 2013 and 2015) compared the sound of different types of flute with complex 
tubes, such as pre-Hispanic ‘antaras’ from Bolivia, the ‘pifilka’ type of flute (SH 421.111 with ‘com-
plex tube’) from central Chile5 and Bolivian ‘tarkas’ (duct flutes), finding that they all produce a 
multiphonic sound with a roll, but with a different partial and pulsating structure in each instru-
ment. Similar sounds can be found in some ‘quena’ flutes from the Bolivian and Peruvian high-
lands, such as uxusiris and jantarkis.6 These are used by the Aymara, Quechua and Mapuche peoples, 
as well as by Central Chilean mestizos, in ‘pifilcas’, which are notched and plugged flutes. This 
sound is known by various names, including sonido rajado, sonido tara, catarreo and gorgoreo. 

The pre-Hispanic use of complex tubes is also evident in many examples. The first examples 
of these tubes appeared in Kotosh, on the eastern side of the Peruvian Andes. This area was home 
to a culture dating from 1300 to 800 BCE. However, the tubes themselves cannot be dated, so they 
may have appeared later. Other examples were found in Paracas (700–100 BCE), in southern coastal 
Peru, where many dated instruments were discovered. Later, they were found in different cultures 
in Peru (Nasca: 100 BCE–600 CE; Chimu: 1000–1500 CE), Bolivia (Yura: 500–1500 CE) and Chile (San 
Pedro: 500–1500 CE; Diaguita: 700–1500 CE; Aconcagua: 900–1500 CE; Mapuches: 1300–1800 CE). 
Some correspond to ‘antaras’ and some to ‘pifilca’ flutes.7 This demonstrates that the production 
of multiphonic sounds with a roll was a process that took place over 2,700 years in the Andes, from 
northern Peru to southern Chile. 

There is currently no theoretical formula that allows us to describe the precise relationship 
between the lengths and diameters of a complex tube and the sound produced, due to the com-
plexity of the behaviour of the nonlinear responses of the acoustic system (Gerard et al. 2016). 
However, there is an equation that enables us to calculate the fundamental frequency resulting 
from the interaction of two sections of the tube. Many types of a complex tube with slight differ-
ences in their internal geometric proportions have been used by different pre-Hispanic cultures 
and present-day communities. For example, the proportions of highland Bolivian pre-Hispanic 
flutes are close to 2/3, while those of pre-Hispanic and present-day flutes in Chile are close to 1/2. 
Paracas and Kotosh flutes have three internal diameters, some with a semiglobular middle section, 

   
 5 ‘Pifilka’, used here as an organological category, means a one-complex-tube flute. 
 6 As organological category, ‘quena’ means a vertical flute with an open tube. 
 7 A description of this diversity of complex tube flutes can be found in Pérez de Arce et al. 2021. 
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whereas Bolivian and Chilean flutes have two cylindrical parts. Therefore, the term ‘complex tube’ 
does not refer to a single design, but rather to a composite structure consisting of two or three 
parts with different geometric relationships. What links all these variations is the search for a mul-
tiphonic sound with a rolling quality. 

The playing technique required to produce this multiphonic sound with a roll is precise and 
is known in present-day traditions. The musician must adjust the blowing pressure so that it sits 
right between two regimes, forcing the tube to operate in both simultaneously (Gérard 2015: 58). 
The vibrating quality of the produced sound can be very intense and is sometimes confused with 
a battement. However, the structures that produce them are completely different and the mul-
tiphonic sound adds a complex partial structure that can produce many battements. In Bolivia, the 
Quechua people play the tarka, a type of plug flute with a complex tube and sound holes. By using 
different finger positions, the tara sound (multiphonic with roll) can be produced, and a q’iwa sound 
(a plain, thin sound with few harmonics, simple and not vibrated) can be produced by using other 
finger positions. Stobart (1996: 67) discovered that the Quechua-speaking community of Ayllu Ma-
cha in northern Potosí, Bolivia, conceived of tara and q’iwa as two reciprocal and opposing catego-

 
Figure 4:  Diverse flutes with complex tubes from the Andes. A) drawing of a ceramic ‘antara’ with 5 complex tubes. Nasca, 

100 BCE–600 CE, southern Peru. Drawing: J. Perez de Arce. B) another ‘antara’ with 5 complex tubes, 120 mm, Nasca. 
Museo Nacional de Antropología, Arqueología e Historia del Perú, Lima. Photo: J. Perez de Arce. C) stone ‘antara’ 
with 4 complex tubes from La Serena, Chile, 22.5 cm, Diaguita, 1200–1470 CE. The tubes were perforated to ‘kill’ the 
sound before putting it into the grave. Museo Arqueológico de La Serena. Photo: Francisca Gili. D) stone ‘pifilka’ 
with one complex tube from Antiquina, southern Chile, 11.2 cm. Museo Andino, Buin, Chile. E) three serére, wooden 
flutes with one open complex tube, Bolivia. Museo de Instrumentos Musicales, La Paz. F) boy of the chino ritual 
dance-music in Los Chacayes festivity, holding a wooden ‘pifilka’ with one complex tube, Chile 2014. G) consort of 
tarkas, wooden plug flutes with 6 fingerholes with a complex tube. Probably from Santiago de Huayllamarca, Nor 
Carangas, Bolivia, 2008. Photos: J. Perez de Arce. 



16 JOSÉ PÉREZ DE ARCE A. 

  JOURNAL OF MUSIC ARCHAEOLOGY 3 (2025) 9–25 

ries of sound and timbre. Tara is conceived as something mixed (mezclado), something double, al-
ways paired: two sounds with two mouths and a complex composition. This is explained as either 
a broad sound rich in harmonics or a hoarse sound like the voice of a llama in extreme distress or 
heat, the bark of a dog or fox, the bray of a donkey, the croaking of a toad, or the sound of running 
water. The word ‘tara’ also means something productive, wide, balanced, discontinuous, stretched, 
taut, in equilibrium, even, dual, joined in pairs, high-gendered, arrogant, harsh and obstinate. 
When speaking, the ‘r’ sound is emphasised. Conversely, q’iwa is conceived as a single sound, like 
the song of a bird, the high-pitched whining or bickering of llamas, or the sound of someone crying 
(like a crybaby), or something ch’ulla (single, alone, without its natural pair). The word ‘q’iwa’ also 
means unproductive things, such as a castrated llama or a white potato. It can also describe some-
one who is lazy, imbalanced, out of equilibrium, lacking in energy, aesthetically unpleasing, con-
tinuous, slack, lax, uneven and cowardly. When speaking, the q’iwa sound shortens the vowel 
sound. Although it is opposite to tara, q’iwa is not a negative concept; rather, it is a necessary An-
dean opposition to achieve equilibrium. Therefore, both sounds can be understood as expressing 
one of the dual paradigms of Andean culture, representing the opposing yet complementary prin-
ciples that permit an understanding of reality. This may explain the great importance given to 
vibrating sounds, such as battement and multiphonic with roll. Present-day chino musicians have 
no theoretical explanation for the sound and do not use flutes with a simple sound for comparison 
with their ‘pifilkas’. 

The complex tube does not come from a theoretical formula or an understanding of the logic 
implicit in its acoustic aspects, but from the practice of producing them and testing their sound. 
Present-day artisans in central Chile produce their flutes by trial and error, discarding only those 
that do not produce the desired sound. Even modern acoustic specialists cannot understand its 
physical structure. This is why there are so many variants of the complex tube throughout history 
and in different cultures. All of these variants demonstrate a search for complex sounds with a 
heavy spectral composition, forcing the flute to produce high and bass notes with a heavy vibrating 
quality consisting of two or more speeds. The sophistication of this system lies in obtaining the 
desired sound, which also implies a precise playing technique to accompany each of the artisans’ 
achievements. This construction and playing techniques have been developed and passed down 
through many cultures in the Central and Southern Andes over 2,700 years, demonstrating the 
importance of this specific sound production technique that links vibrated sound with a heavy 
spectral composition. 

4 The palq’a tube 

The ‘palq’a tube’ is an additional row of tubes that adds more partials to the harmonic spectra of 
the main row of tubes in a panpipe. It is known by many other names, including palq’a, phallqa, 
pallqa, sanq’a, shallka, chala, q’asa, kaéharisqa, china, compañía, sirinu, serena, sireni, sirena, haylli, ch’usa, 
orko, iiojo, falso, falsete, carga and resonador (see Gérard 2018). It is widely used in modern-day ‘anta-
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ras’ and ‘sikus’ from Peru, Bolivia, Argentina and Chile, as well as in pre-Hispanic panpipes from 
Peru. This system is unique to panpipes and is not found in vertical or other types of flutes. 

Present-day traditions provide a clear idea of its use. The palq’a is not blown directly; instead, 
air escapes from the main tube to produce the sound. This indirect, soft method of playing is known 
as ‘playing with chusillada’. When played with this technique, the tube makes a subtle contribution 
to the sound.  Sometimes panpipes are played softly with chusillada at the beginning of a tune, for 
example, and then this contribution is much more intense, slightly blurring the overall sound. This 
helps the players to find the right notes and adjust their playing until they are all secure and play-
ing in the normal way. 

There are many types of palq’a tube, each of which is designed to add different partials to the 
harmonic spectrum. If the palq’a tube is of a similar size and open at one end, it produces an octave 
higher sound by adding all its partials to the sound of the main tube. A half-size closed tube pro-
duces an octave higher sound with only the odd partials, while a half-size open tube produces a 
sound that is double the octave. There are also less common combinations of lengths, both open 
and closed. In open palq’a tubes, the distal end is cut to shorten it slightly and match the exact 
pitch. This is known as ‘end correction’ in acoustic terms (Gérard 1999: 119). Each type of palq’a 
tube adds a specific series of partials to the sound of the main tube, modifying it in a different way. 

The palq’a is designed to modify sound. There are many types of palq’a, each designed for a 
specific sound modification. In Taquile, it is said to add ‘taste’ to the sound (Bellenger 2007: 140). 
Each of the thousand or so types of pan flute in use today has traditionally had a specific kind of 
‘palq’a tube’, or none at all. In Bolivia, for example, most ‘sikus’ have an open 1/1 palq’a (siku 45, 
siku 50, siku 55, siku 60, siku 65, siku 70, siku de Aiquile, jach’a siku, inca siku, lakitas de Aiquile, lakitas de 
Guaqui, lakitas de Tiwanaku, chiriwanos de Tambocusi, chiriwano de Ayopaya, qantu, qantus de Niño Corin, 
Palla Palla and Villa Potosí. The open 1/2 palq’a is used in Bolivia in the siku de Italaki and the siku de 
General Bilbao from Potosí. The closed 1/2 palq’a is used in modern urban sikus, Argentinian siku 
susques and Peruvian urban tablasikus (Pérez de Arce 2021: 94). We can see that the choice of this 
modifier is usually not optional, but rather a matter of tradition. When making a specific type of 
panpipe, the artisan knows which type of palq’a tube to use. All tubes in a set of panpipes must have 

 
Figure 5: Five examples of palq’a tubes; 1/1 open; 1/2 open; 1/2 closed; 3/4 closed, 4/5 closed. Source: Gérard 2018: 13. 
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the same type of palq’a tube, and all consorts of panpipes share the same type of palq’a tube.8 There-
fore, we can conclude that the palq’a tube is a precise theoretical technology that modifies the 
sound of flutes. This knowledge is applied in practice, even though the artisan is not familiar with 
the acoustic physics behind it. However, they are familiar with its sound behaviour, and it is applied 
to many styles of panpipe. 

5 The collective flute system 

The collective flute system does not correspond to an acoustic mechanism designed to modify the 
sound of an instrument. Rather, it is a system that combines several flutes to create a complex 
instrument, akin to a ‘super flute’, capable of producing intricate sounds. 

Ancient flute ensembles in the Andes and Amazonia were produced by gathering similar flutes 
and playing them in unison, so the performance resembled a large flute played by many people. 
This technique is used with various types of flute, including panpipes, plug flutes, notched flutes 
and ‘pifilkas’. The greatest variety and quantity of these instruments can be found in the Bolivian 
highlands, but they also extend to the Amazon and Central Chile. We can also trace its origins back 
to pre-Columbian times (Pérez de Arce 2018). Based on this evidence, we can construct a model of 
the collective flute system that is based on five fundamental principles. These are: 1) all flutes play 
the same music in unison, 2) all flutes share the same acoustic structure, 3) all flutes have some 
micro pitch discrepancy, 4) the sizes of the flutes are almost the same or in simple proportions to 
each other, and 5) the sound produced is slightly unstable due to micro differences in the sound 
structure of each note. By examining these rules, we can understand this system in terms of its 
object and sound structure, as well as its performance. 

The first rule is that all the flutes must play in unison as if they were one large flute. Each 
musician plays the same part simultaneously, but avoids playing in strict time, allowing for small 
differences in rhythm, intensity and expression. The idea is not to merge all the playing into one 
expression, but rather to reveal the composition of this expression, which is formed from many 
different voices. There is a ‘participatory discrepancy’ (Keil 2001) based on a certain tolerance of 
mistakes that facilitates the integration of new players and people with little musical ability. This 
enables the orchestra to achieve unity with a degree of dispersion, making collective playing easier. 
Highland Bolivian musicians in Potosí say that an urban flute ensemble in which all the flutes 
sound the same is defective, as it does not allow us to see the multiplicity that makes it up (Gérard 
2018, personal communication). Depending on the group, there are many ways to achieve this par-
ticipatory discrepancy; the easiest occurs when beginners make mistakes, slightly deconstructing 
the musical discourse. In some styles, such as jach’a sikuris, experienced musicians intentionally 
produce errors to achieve the same effect (Castelblanco 2015: 68). The tropa usually has a central 
group of similar medium-register flutes that are easier to play and integrate beginners, masking 

   
 8 This rule, of course, has many exceptions, as described below. 



THE ORGANOLOGICAL SYSTEM OF PRE-HISPANIC FLUTES 19 

JOURNAL OF MUSIC ARCHAEOLOGY 3 (2025) 9–25 

their errors. The bass and acute flutes are played by the best musicians because of their outstand-
ing sound. Urban groups tend to avoid errors and play in strict unison, and sometimes do not ac-
cept those who make mistakes, unlike the usual procedure for rural musical ensembles. In this case, 
the system lacks one of its most powerful social functions. 

The second rule is that all flutes have the same acoustic structure.  For example, in an ‘antara’ 
group, all instruments have the same number of tubes, the same scale and the same type of ‘palq’a 
tubes’. This implies that the ensemble is a multiplication of one type of antara with the same sound 
design. Usually, one artisan makes an entire ensemble, so all the flutes will have his personal sound 
design. When all the flutes sound together, they produce an enhanced timbre that is characteristic 
of this type of flute. This creates the unique sound of each ensemble, which traditionally represents 
one village. In practice, however, this rule is not absolute. For example, some consorts have large 
panpipes without the ‘palq’a tubes’ of the others to make them easier to play. Sometimes the luriri 
is short of reeds and does not put ‘palq’a tubes’ in all the sikus. Also, at ritual festivals, friends who 
arrive with slightly different types of flute are accepted (following the participatory discrepancy 
principle). However, the intention behind this rule is to produce multiple models of siku sound that 
are enhanced in all their acoustic and performance characteristics. 

The third rule is that, among similarly sized tubes, there must be some micro-differences in 
length to create a ‘dense unison’, ‘dense sound quality’ or ‘wide unison’ (Turino 1988, 1993; Gér-
ard 1999). This unison contains many dissonances and battement. These micro differences in the 
panpipe consort arise as a consequence of cutting the hundreds of canes needed to build a consort. 
The same result is obtained in pinkillos (vertical cane flutes with six finger holes, SH 421.221.1) using 
different methods, such as perforating the finger holes slightly out of alignment with each other. 
This clarifies the intention behind the ‘dense unison’ sound design. When playing, Andean people 
tend to intensify this effect by blowing strongly to force the partials and sometimes forcing the 
octave to change from one note to another. In northern Potosí, pinkillos are blown extremely 
strongly to produce a stammering quality, a battement caused by strong differences in beats (Sto-
bart 1993). Consequently, the music lacks perfect unison and pitch intervals. It is a kind of thick 
melodic line that we can sing in tune, but which we cannot transcribe due to its complex and un-
stable microstructure. These micro-pitch differences, which we perceive as being out of tune, are 
not avoided; quite the contrary. If Bolivians come across a flute orchestra made by urban artisans 
with perfectly tuned flutes, they reject it, saying that the sound lacks flavour (Gérard 1999: 159; 
2010b: 132). In fact, urban troupes tend to tune all their flutes perfectly, following the ‘pitch para-
digm’ that pervades their musical thinking. This causes the tropa to lack horizontal social structure, 
instead becoming vertically ruled. 

The fourth rule is that the sizes of the flutes are almost identical or in simple proportions to 
each other. As can be seen above, flutes of the same size produce a ‘dense unison’ with a little 
dispersion. Flutes in simple proportions produce intervals between them with slight dispersion of 
sound, in accordance with the third rule. Double-sized and half-sized flutes expand the sound to a 
bass octave and a higher octave respectively. Other sizes (1/4, 1/8, 4/1 and 8/1) expand the sound 
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further. Adding a two-thirds size expands the sound to an upper fifth, and the same process is 
repeated with upper or lower octaves. There are many other sizes, such as 3/2, which refers to a 
fifth below the main siku and is repeated at different octaves. There are also rare cases where other 
sizes are used. The entire system of sizes is very complex, with many names in various combina-
tions (González Bravo 1949; Ponce 2007; Sánchez 1996, 2007; Apaza 2007; Baumann 2004). The rule 
is that medium-sized flutes are the most common and define the central tone; the different sizes 
expand the sound by one or more bass or high octaves, fifths, or other intervals. The result is that 
the consort sounds like an enhanced ‘antara’ with a greater range. 

The fifth rule is that the produced sound is slightly unstable due to micro-differences in the 
sound structure of each note. This arises from the construction of the consort, in which the micro-
pitch differences are distributed randomly among all the flutes. This means that the structure of 
micro-pitch relations changes randomly from one note to another in the melody. This is perceived 
as an unstable sound that changes subtly and unexpectedly. This can be understood as an expan-
sion of the participatory discrepancy described in the first rule, providing an incentive for begin-
ners to join. In urban panpipe ensembles, this is usually avoided to generate a more stable, plain 
sound. These five rules act as an expansion of the characteristics of the flute; they expand its spec-
tral structure by multiplying the number of flutes and expand its sound to include many large and 
small intervals by multiplying the sizes. The consort operates as a complex system with many lay-
ers of complexity, ranging from the acoustic properties of a single flute to the music produced by 
all the flutes together. The final melody, with its thick, dense unison, complex sound structure and 
unstable development, emerges from the whole system; it does not exist at the level of the indi-
vidual flute, but in the relationships between them. This emergence maintains the sound charac-
teristics of the individual flute (its sound design and mode of playing), but transforms them into a 
complex system of flutes. Thanks to the dispersion of tone, intervals and playing techniques, the 
result is not only an expansion, but also something more complex and slightly diffused.9 

On the one hand, the sound is very complex because of the dispersion across many layers 
(unison, intervals, sequences of sounds and playing techniques), but on the other hand, it is also 
very unified because of the shared timbre and playing techniques. While dispersion shows the in-
ternal composition of the sound and its social diversity, the unified structure is important for par-
ticipating in the complex scenario of great festivals, where the ensemble must circulate through 
dense crowds in very noisy contexts. Without training, the collective flute can easily lose its musi-
cality, descending into chaos. When playing alongside other ensembles, a ‘sound battle’ ensues, 
testing the unity and cohesion of the ensemble. These ‘battle sounds’ have been documented 
among different flute ensembles in Peru (Bellenger 2007: 175–77, 283), Bolivia (where it is known 
as batalla sonora, choque, or atipanakuy; Baumann 1985: 26; Ajata and Zanga 2013: 44), and Chile 
(where it is known as contrapunteo or contrapunto; Mardones and Riffo 2011: 10; Ávila 2012). These 

   
 9 I am referring only to sound production practices between players. Flute ensembles also moves through 

different resonating spaces, and change it sound trough dances and other type of movements, not men-
tioned here; see Pérez de Arce 1996, 2018. 
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sound battles result in the combination of two similar melodies played by similar flute ensembles, 
producing a ‘multi-orchestral polyphony’ (Pérez de Arce 1996) – a highly complex sound structure 
that moves through space (e.g. roads, hills, valleys, streets and squares), enabling each listener to 
have a unique experience. This musical structure does not correspond to an orchestra, but rather 
to the convergence of two or more, producing a new layer of complexity in the structure. 

In summary, the ‘antara’ can be seen as a musical instrument, as is normally defined, but much 
of its description remains in the shadows. Many good scholars have offered this description, in-
cluding Izikowitz (1935), Vega (1946), d’Harcourt (1959) and Tekiner (1977). They described it as 
lacking musical knowledge and sensibility, showing an inability to tune instruments, and as a form 
of primitivism involving monophony and a lack of inventiveness in organising ensembles with dif-
ferent instruments. However, with our knowledge of advanced technologies for searching for vi-
brated sounds, complex partial structures and unstable and diffused sounds, we can define it as a 
specific sound theory. The social interactions produced within the collective flute can be described 
as a cohesive, interactive and reciprocal system. We can also describe the ontological changes pro-
duced by the dissolution of the self within the group and the altered states of consciousness 
brought about by long hyperventilating playing sessions as part of this same system. All these as-
pects form part of ‘antara’ playing. Some can be described as the refined sound achievements of 
local cultures, some as the most refined social mechanism to promote socialisation and some as 
the most accessible way to achieve personal spiritual change in terms of collective integration and 
immersion in different states of consciousness. Some of these issues can be found in many types 
of orchestra around the world, but normally to produce different kinds of polyphony. Here, the 
aim is to produce complex sounds. 

6 Conclusion 

We have seen how the Andean people use simple sound objects, such as antara panpipes, and sound 
modifiers, such as palq’a tubes and double flutes, to build complex sounds. By applying these same 
sound modifiers to different types of sound objects, they created a variety of shared sound struc-
tures, each with its own musical possibilities. We demonstrate how the antara changed when dif-
ferent sound modifiers were used. Its simple yet versatile original sound structure can be modified 
in various ways to create battement sounds, multiphonic sounds with rolls, enhanced spectral 
structures and complex, multi-orchestral polyphonies. These achievements of ancient local cul-
tures are still evident today in many different types of flute, including ‘antaras’ (Sánchez 1996; 
Baumann 2004). This exercise reveals some methodological issues to consider when analysing pre-
Hispanic ‘music’.  Firstly, the ‘musical’ paradigm used in South America excludes much of the cul-
tural significance of Andean pre-Hispanic sound objects. Instead, the ‘sound’ paradigm is useful for 
observing that sound structures were important in their own right, independent of the musical 
context and not restricted to an organological typology. The four examples of ‘antara’ (paired 
flutes, palq’a tubes, complex tubes and collective flutes) can be observed in other types of flute if 



22 JOSÉ PÉREZ DE ARCE A. 

  JOURNAL OF MUSIC ARCHAEOLOGY 3 (2025) 9–25 

we consider sound production. The differences between these sound production systems lie in the 
timbre, the spectral composition of the sound and the presence of vibration and sound texture. 

Many pre-Hispanic Andean flutes produce only one tone. They have a limited ‘musical’ role. 
However, if we consider the ‘sound’ paradigm, we can observe a dense and varied spectrum of tex-
tures. This aligns with the idea of the primacy of sound in Amerindian ontologies, as proposed by 
the ‘sonorism’ concept (Schoer, Brabec de Mori and Lewy 2014: 16), and the primacy of hearing as 
a means of knowing and existing in the world, as proposed by the ‘acoustemology’ concept 
(Feld 2013). When we apply these concepts to pre-Hispanic sound cultures, we recognise that the 
process of hearing is cultural (Polti 2015: 141). Given the importance of entheogenic substances in 
relation to music, it is clear that ‘hearing’ must have many implications. All the dimensions of the 
analysed sound qualities were imbued with meaning, much of which was related to trans-species 
communication, including with spiritual entities (ancestors, natural forces, etc.). Sound aesthetics 
then become a kind of language in their own right, operating to relate different layers of reality. 
These complex sounds can also be studied in terms of their psychoacoustic properties and cultural 
significance. Some are composed of two elements (two flutes, two parts of the tube, two types of 
tube), while others are produced not by the objects themselves, but in the space between them 
(battement and collective systems). These aspects must have been of great importance in the past. 
Another methodological consequence is that we can use the SH organological system as a layer of 
complexity – that of single-instrument sound design – and combine it with other systems, such as 
sound modifiers or the collective flute system. This creates a more complex overall picture, in 
which the SH system only explains part of it. Other parts can be explained by the relationship 
between the sound design of the object and the structures that modify its sound, or by playing 
techniques that are specific to other instruments or the combination of many similar sound design 
objects to create a collective one. This creates many layers of complexity. If we observe one ‘antara’, 
for example, it can be described as a very simple instrument. If we observe the music of the ‘col-
lective antara’, it can be described as simple monophonic unison playing. However, when we ob-
serve the collective instrument, a complex instrument emerges, with many sound structures and 
relations between flutes and players. Within this, we can describe the simple instrument and music 
as part of the organological system. This was most probably achieved in several parts of the world 
many times over, but the combination of simple objects and practices to produce complex systems 
was a constant feature of pre-Hispanic cultures. For example, the interweaving of two layers of 
threads produces a complex textile. The logic behind these examples is that combining separate 
conceptual systems produces a new, complex outcome. If a sound modifier such as a complex tube 
is applied to multiple sound objects like ‘panpipes’, ‘pifilkas’ and ‘duct flutes’, they will all share a 
similar sound structure, but their musical capabilities will differ. They can all be considered an 
organological category outside the SH system, related to a type of sound and the acoustic structure 
that produces it. The vibrated sound can also be considered an organological category, linked with 
two sound modifier structures and many SH typologies. By doing so, we can observe one of the 



THE ORGANOLOGICAL SYSTEM OF PRE-HISPANIC FLUTES 23 

JOURNAL OF MUSIC ARCHAEOLOGY 3 (2025) 9–25 

most significant and widespread categories of sound in pre-Hispanic South American music, which 
has endured to this day. 

The application of complex systems theory and complex thought, as formulated by Morin 
(2011), Nicolescu (1996), and Earls (2013), is a valuable approach for exploring these intricate struc-
tures within South American pre-Hispanic musical cultures (Pérez de Arce 2022).  This allows us to 
understand the relationship between different interacting systems, how simple structures com-
bine to form complex ones, and the multiple systems that can be observed using different ap-
proaches. One of the most clarifying aspects of this theory is the emergence of new properties 
when combining simple objects and performances, and it adapts well to the way in which pre-
Hispanic and present-day indigenous cultures create cultural values. The relationship between 
musical instruments and sound modifiers is a relevant topic in the archaeological record of music. 
The Andean perception of ‘sound’ may be much more sophisticated than we realise. What we usu-
ally study is only the acoustic signal produced by certain pre-Hispanic flutes, analysed in a labor-
atory and described as a physical property of the instrument. However, the way in which pre-His-
panic people perceived this wave was determined by their culture (Polti 2014: 140), and the 
considerations that open up the complex systems theory, which integrates separate fields into co-
herent objects of study, can help us to understand these perceptions to some extent. 
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Abstract 

This article examines the archaeological context of the Oxus Auloi, ancient wind instruments un-
earthed at the Oxus Temple in Takht-i Sangin, Tajikistan. Based on excavation records, the instru-
ments were likely produced in the 3rd or early 2nd century BCE and deposited around the mid-2nd 
century BCE. Their spatial distribution in Corridor 6 – a space used for storing damaged or retired 
votive offerings – provides clues about their ritual treatment and fragmentation. The article situ-
ates these instruments within broader traditions of votive practice and ritual sound in Hellenistic 
Bactria, arguing that although they exhibit Greek stylistic traits, they were likely produced locally, 
reflecting cross-cultural entanglements in the region. 
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1 The Oxus Temple in Hellenistic Bactria 

Bactria was an ancient land in southern Central Asia that included parts of present-day Afghani-
stan, Tajikistan, and Uzbekistan. Part of the Persian Achaemenid Empire since the 6th century BCE, 
Bactria was conquered by Alexander the Great in 329–327 BCE and subsequently incorporated into 
his empire. After Alexander’s death, Bactria formed an important satrapy of the Seleucid Empire, 
from which the local satraps became increasingly independent from the middle of the 3rd century 
BCE, leading to the establishment of an independent political entity known today as the Graeco-
Bactrian Kingdom. It flourished in the first half of the 2nd century BCE, but collapsed around 
140/30 BCE as a result of internal dynastic conflicts and external attacks by the Parthians, Saka, 
and Yuezhi. 
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One of the most important sites of Hellenistic Bactria is the Oxus Temple. It lies in the south 
of today’s Tajikistan, on the banks of the Amu Darya, just below the confluence of the Panj and 
Vakhsh rivers (Figure 1). The temple was dedicated to the river god Oxus, the patron deity of the 
largest river in Bactria. In ancient times, this river was known as a single body of water called Oxos 
in Greek and Vaxšu in Iranian. Today, it is considered two separate rivers: the Vakhsh and the Amu 
Darya. The sanctuary was excavated from 1976 to 1991 by a Soviet team, led by Boris A. Litvinsky 
with Igor R. Pichikyan as the field director, and from 1998 to 2010 by a Tajik team led by Anjelina 
P. Drujinina.1 These investigations uncovered a 44 x 50 m temple opening onto a large courtyard 
and framed by porticoes on two sides. The temple and courtyard were surrounded by a massive 
100 x 85 m long and 6 m thick wall (Figure 2). Its layout seems to be based on local Bactrian tradi-
tions: it consists of an approximately square main hall (the cella), the roof of which is supported by 
four columns, and two projecting wings framing a wide entrance hall open to the east (iwan), also 
supported by columns and thus reminiscent of Achaemenid audience halls. The cella is surrounded 
at the back and sides by L-shaped corridors that were probably used as storage and service rooms. 

While the sanctuary’s walls are made of unbaked mudbrick, a traditional Central Asian build-
ing material, stone was reserved for elements of support, notably the column bases, whose form 
derives from Achaemenid architecture. Despite the Bactrian or Achaemenid architectural features,  
   
 1 The final excavation reports are Litvinsky and Pichikyan 2000; Litvinsky 2001; Litvinsky and Pichikyan 2002; 

Litvinsky 2010. For a critical review of the results, see n. 2. 

 
Figure 1: Ancient Bactria in present-day southern Uzbekistan, southern Tajikistan and northern Afghanistan. 
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Figure 2: Layout of the Oxus Temple with the structures mentioned in the text. Adapted from Litvinsky and Pichikyan 2002: 

fig. 5 and Drujinina and Lindström 2013: fig. 6, edited by G. Lindström. 

the enormous size of the sanctuary suggests that the Seleucid royal house initiated and financed 
its construction. Perhaps the intention was to build a central sanctuary dedicated to the most im-
portant god of the region, thus creating a common religious centre for the people of Hellenistic 
Bactria. In addition, the temple seems to have been important for the representation of Seleucid 
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or Graeco-Bactrian dynasts and elites, who were honoured by statues placed in the sanctuary. 
These statues, about half life-size, were made of unfired clay, covered with stucco and painted in 
colour – a technique borrowed from local building traditions. 

The archaeological features do not give a clear picture of the rituals according to which the 
cult was performed.2 There was a large altar on the axis in front of the temple, as was customary 
in Greek sanctuaries. Apart from its position, however, it bore no resemblance to Greek altars, be-
ing a conical table of rammed earth into which a large, irregularly shaped rock had been incorpo-
rated.3 There is uncertainty concerning the existence of a cult image of the god within the cella, 
akin to Greek temples and the main temple of Ai Khanoum. This is due to the lack of careful ar-
chaeological documentation for the specific area where such an image would have been placed.4 A 
12 m deep well, accessible by a long staircase which cut through the temenos and led down into the 
earth, obviously played an important role in the cult of Oxus. However, the well-construction was 
damaged in the late or post-Graeco-Bactrian period, filled up with debris, with the remaining de-
pression in the ground being used as a bronze foundry.5 

The discovery of several thousands of objects within the temple provides evidence that wor-
shippers made offerings to the god to ask for (or thank for) a favour.6 Excavations revealed multiple 
pits in the cella and corridors, seemingly used for depositing damaged or discarded votive offer-
ings. Above ground structures, such as collections of objects deposited on the floor or in box-like 
containers, were also identified in the corridors, apparently for the same purpose. In total, several 
thousand votive offerings were found in the temple, among which those inspired by Greek models 
received special attention in publications. These include a bronze figurine of an old man playing a 
double pipe or aulos, mounted on a pedestal with an inscription in perfect Greek (Figure 3). It reads 
Εὐχὴν ἀνέθηκεν Ἀτροσώκης Ὄξωι, which translates “[fulfilling] a vow, Atrosokes dedicated [this] 

   
 2 The sanctuary was interpreted by the excavators as a “fire temple”, assuming a Zoroastrian cult. However, 

this was generally rejected; see, e.g. Boyce and Grenet 1991: 178–79; Bernard 1994; Grenet 2005; Shenkar 2012; 
Francfort 2012; Drujinina and Lindström 2013; Bernard 2015; Lindström 2016; 2021a; forthcoming. 

 3 While the plans in Pichikyan 1992: Fig. 1a, and Litvinsky and Pichikyan 2000: pl. 13, already indicated the 
altar’s position, it was only vaguely described in Pichikyan 2008: 237, as a “round pahsa [made of rammed 
earth] altar set on a base of black stone (a meteorite?)”. In contrast to this main altar, two large molded 
limestone plinths positioned symmetrically to the north and south of the temenos, labelled by Pichikyan 1987; 
Litvinsky and Pichikyan 2000; 2002 as “Altar 1” and “Altar 2”, are more likely intended for statues rather than 
as altars. 

 4 Lindström 2016: 289. 
 5 For the deep well and its filling, including the debris of a bronze foundry: Drujinina et al. 2011 with most of 

the previous literature; see also Drujinina and Boroffka 2006; Boroffka and Mei 2013; Drujinina and 
Lindström 2013; Bernard 2015. 

 6 Lindström 2016. Notably, the act of offering material gifts to the gods lacks evidence in pre-Hellenistic Bac-
tria. The singular exception is the Oxus Treasure, likely dedicated to the god Oxus and intentionally depos-
ited in the Oxus River, about 5 km south of Takht-i Sangin. This unique collection of objects stands as the 
sole indication that gift exchange as a mode of communicating with the gods was not entirely unfamiliar in 
Achaemenid Bactria. 
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to Oxos”. 7  Characterised as a satyr by his 
half-bald head, pointed ears and snub nose, 
the figure could also have been recognised 
as the satyr (or silenus) Marsyas, Apollo’s 
musical challenger, by audiences more fa-
miliar with Greek mythology. This statuette, 
with its figure from Greek mythology, its do-
nor with an Iranian name and its dedication 
to a local Bactrian river god, refers to differ-
ent cultural spheres coming together at 
Takht-i Sangin. 

It is indeed striking that one of the few 
figures from the Oxus temple shows a musi-
cian with an aulos, given that around forty 
fragments of this very instrument have been 
found in the temple. However, since a frag-
ment of a wind instrument has also been 
found in another Hellenistic sanctuary in 
Bactria, in the area of the so-called Niched 
Temple at Ai Khanoum, a site 100 kilometres 
east of Takht-i Sangin, a coincidence cannot 
be ruled out. 

2 The archaeological context of the 
Oxus auloi 

Based on coin finds, the Oxus Temple was 
founded in the late 4th or more likely early 
3rd century BCE and remained in use until 
the 3rd century CE. Over its 500-year history, it underwent multiple phases of damage and recon-
struction, with the first major destruction likely occurring around 140/30 BCE. As I have shown in 
previous studies on votive practice, this destruction was probably related to an invasion by the 
Saka and Yuezhi tribes, who invaded the Graeco-Bactrian Empire from the north and caused its 
collapse.8 During this destruction, many votive and cult objects were damaged, including the bone 
tubes identified as wind instruments. Their fragments were buried by the layers of repairs that 

   
 7 The statuette, the most famous object among the finds from the Oxus sanctuary, has been widely discussed, 

see e.g. Litvinsky et al. 1985; Litvinsky and Pichikyan 2000: 86–88; Litvinsky 2010: 184–204; Rougemont 2012: 
196–98 no. 95; Bernard 2015: 55–58 with note 7; Lindström 2021a: 291–92. 

 8 Lindström 2016; 2021b; forthcoming. 

 
Figure 3: Aulos player, bronze statuette on a limestone socle 

(height 17.8 cm). Photograph by G. Lindström. 
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followed immediately afterwards, which indicates that they must have been made before the mid-
dle of the 2nd century BCE. 

Although Boris A. Litvinsky dated the Oxus Auloi to this period and first published them in 
1999, further examination of their context is needed to verify the dating and understand their 
storage and deposition. The bone tubes were discovered in Corridor 6, a 25-metre long and 3-me-
tre-wide room with a right-angled annex that led to Corridor 3, which adjoined the cella to the 
north (cf. Figure 2). Its limited accessibility, the observation that it was not a passageway, despite 
its name, and the discovery of numerous fragments of votive offerings in this room suggest that 
Corridor 6 served as one of the temple’s thesauroi, or storage rooms for objects that had been dam-
aged or discarded for other reasons.9 

Only one bone tube catalogued by Litvinsky (047) was found outside Corridor 6, in the door-
way between the central hall and Corridor 1, but since this object could not be identified among 
the surviving bone tubes from the Oxus temple, it was apparently hypothetically described as a 
‘flute tube’ or ‘aulos’ at the time of its discovery, but after cleaning it turned out to be an object 
with a different function, such as a hinge from a piece of furniture. For this reason, it is not included 
here. 

To understand the following analysis, a few brief words are in order about how the excavations 
in Corridor 6 were carried out and how the finds were recovered, how the archaeological context 
was documented and how the finds were preserved and where they are kept today. Corridor 6 was 
excavated during the final campaigns focusing on the temple area in 1983 and 1984. Before exca-
vation, its dimensions and shape were only faintly visible in the terrain. The area was divided into 
25 ‘quadrants’, which were in fact orthogonal sections measuring 1 x 3 metres. While most of these 
were excavated in 1983, only the northernmost quadrant, along with its adjacent annex leading to 
Corridor 3, was excavated in 1984. 

The bone tubes, like most of the small finds from Corridor 6, were buried under up to five 
metres of debris from the collapsed walls of the temple, which had consisted of unfired mud bricks. 
The debris, compacted by rain, led to the good preservation of many organic materials, including 
the bone tubes. On the other hand, the compact debris could not always be excavated with fine 
tools such as trowels and brushes; instead, hoes and shovels were needed, which meant that some 
finds escaped the trained eyes of the excavators and were only discovered after they had ended up 
on the spoil heap with the excavated soil. However, most of the finds were found at the place where 
they entered the soil or where they were covered by the material of later levelling work. The exca-
vators documented their find spot within the ‘quadrant’ grid and provided the finds with labels 
that indicated their find number and horizontal and vertical position. At the end of the working 
day, the data from the labels was transferred to lists, and the finds were roughly cleaned and packed 
with their labels. And at the end of the field season, the packed finds were delivered to the store-
room of the Archaeological Institute of the Academy of Sciences of Tajikistan in Dushanbe. Once 

   
 9 Such as Corridor 3, 2 and 1, see Lindström 2016: 292–303. 
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the data from the find lists had been transferred to the store’s inventory book, the excavators, who 
were based in Moscow, took the original archaeological documentation with them to prepare for 
publication. However, before the finds could be published, many of them had to be carefully 
cleaned and drawn. The information from the original labels was transferred to new labels, which 
were attached to the objects wherever possible. In rarer cases, conservation measures were also 
carried out, as in the case of the bone tubes. When working with the finds, in rare cases the labels 
were accidentally swapped or even lost. 

A significant challenge for the 2022 research was the dispersal of the bone tubes across multi-
ple collections in Dushanbe. In 2001, some of the bone tubes were transferred from the storerooms 
of the Archaeological Institute to the newly established National Museum of Antiquities of Tajiki-
stan, which is also part of the Academy of Sciences of Tajikistan, where they were put on display. 
In 2013, four of these tubes were further relocated to the National Museum of Tajikistan. By 2022, 
the assemblage was therefore divided between three spaces and two institutions, complicating 
both physical access and comparative study. While we were allowed to transfer most of the finds 
from the storerooms to the National Museum of Antiquities, the four bone tubes housed in the 
National Museum of Tajikistan had to remain there. This fragmentation posed considerable logis-
tical and research challenges, making a comprehensive study of the entire set difficult. 

3 Detailed analysis of the archaeological documentation 

Compared to earlier campaigns, the documentation of the 1983 and 1984 excavations is relatively 
good, but is by no means easy to evaluate. To pinpoint the bone tubes’ findspots within the corri-
dor, various pieces of information needed to be cross-referenced. First, the individual find numbers 
of the tubes had to be identified. Unfortunately, these were not inscribed on the tubes but written 
on small paper labels rolled up and inserted into the tubes. As it turned out, some of these labels 
had been mixed up, leading to incorrect references in Litvinsky’s publications. However, it was 
possible to match and correct the find numbers by cross-referencing pencil markings on both the 
bone tubes and the paper labels made prior to conservation efforts (Table 1 below). 

Next, written and drawn excavation records were analysed. These include the aforementioned 
paper labels, which document the specific find numbers and their precise locations. The labels 
identify Corridor 6, noting the quadrant and the level measured from the ‘virgin soil’ (материк 
‘materik’ in Russian), actually referring to the temple’s foundation layers. In addition, inventory 
lists from the storage rooms of the Archaeological Department of the Academy of Sciences of Ta-
jikistan offer brief classification of the finds and their locations, though these lists lack quadrant 
information.10 The third set of records included drawings, which are the only surviving graphic 
documentation of Corridor 6. These drawings show a schematic plan of the horizontal distribution  

   
 10 These lists seem to be copies of the original field records, which are housed at the Institute of Oriental Stud-

ies of the Russian Academy of Sciences in Moscow, with which both Litvinsky and Pichikyan were affiliated. 
As a result, the original records were not accessible for the studies. 
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(b)
 

Figure 4: Corridor 6, vertical and horizontal palimpsest of finds, red circles indicate bone pipe finds with the number of bone 
tubes. (a) ‘Quadrants’ 1–13, adapted from Litvinsky and Pichikyan 2002: pl. 25, edited by G. Lindström; (b) ‘Quad-
rants’ 14–25, adapted from a print-ready copy, archive of Anjelina Drujinina, edited by G. Lindström. 
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of the finds, as a palimpsest of archaeological layers, and a schematic profile showing the vertical 
distribution of the finds as a similar palimpsest, with the finds each identified by their numbers 
(Figure 4).11 However, the drawings were split across two different sheets, likely intended for pub-
lication on two pages of a comprehensive report of the excavation. Sheet 1 (Figure 4a) covered the 
southern 13 ‘quadrants’, while sheet 2 (Figure 4b) depicted the northern 12 ‘quadrants’. But unfor-
tunately, the publication that the excavators were aiming for was impeded by a number of factors, 
including the collapse of the Soviet Union, leading to Tajikistan’s independence in 1991, and the 
Tajik civil war from 1992 to 1997, which made the finds stored in Tajikistan inaccessible to the 
Russian excavators. Additionally, the early death of long-time field director Igor Pichikyan in 1997 
further complicated matters. As a result, only sheet 1 was included in the final excavation report 
published in 2000, and the quality was so poor that the find numbers are barely legible.12 Sheet 2 
was omitted. However, a copy of this sheet, along with other unpublished documents, was sent by 
Litvinsky to Germany, where Anjelina Drujinina13 helped edit a German translation of the final re-
port, which was published in 2002.14 Though sheet 2 was not included in this edition, a copy re-
mained in Drujinina’s archives and became accessible for the studies on the votives, including the 
auloi. Unlike sheet 1, the find numbers on sheet 2 are clearly legible. The difference in reproduction 
quality makes it difficult to identify the bone tubes in the southern quadrants of Corridor 6 but 
easy to identify them in the northern quadrants. 

Despite these difficulties, the exact locations of the bone tubes can be narrowed down or even 
precisely determined by analysing and cross-referencing written and drawn records. With a few 
exceptions, the bone tubes were found in a stratigraphic context that predates the aforementioned 
destruction of the sanctuary around 140/30 BCE, namely in stratigraphic layers between the foun-
dation level, level 0.00 m, and Floor 1a, level 0.10 m (Table 1). The few exceptions can be explained 
as the result of later relocations due to construction work (003, 008 and 009 with 043) or they were 
overlooked during the excavation and then found in the dump of the excavations (010 and 011). 

As for the horizontal distribution of the bone tubes, they were scattered along almost the en-
tire length of the corridor, namely in Quadrants 4 (038), 5 (033 and 034), 7 (035, 036 and 037), 8 
(007 and 012), 9 (032), 10 (009 with 043), 13 (004 and 005), 14 (001), 15 (002 and 003) and 24 (008). 
In the western and central section of Quadrant 12, reaching into Quadrant 13, a large cluster of 21 
bone tubes was discovered. This archaeological context is documented on sheet 1 (Figure 5a, show-
ing the relevant section enlarged), which, however, is blurred, so that only the numbers 4222, 4244, 
4245, 4318 and 4327a (for 4327/1) can be identified,15 which correspond to bone tubes 005, 006, 
007, 016 and 026. The same area is also shown on a published sketch (Figure 5b), but, for unknown  

   
 11 As the find numbers from the campaign of 1984 started with a 4, the finds were numbered consecutively 

from 1 to 496 (to be read as 4001–4496), obviously to save space. 
 12 Litvinsky and Pichikyan 2000: pl. 25. 
 13 Drujinina took part in the last Soviet campaigns in 1988 and 1989 and resumed excavations in 1998.  
 14 Litvinsky and Pichikyan 2002. 
 15 For the numbering on the drawings, see n. 11. 
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Figure 5: Cluster of bone tubes in ‘Quadrants’ 12 and 13: 

a: Detail of the horizontal palimpsest of finds, adapted from Litvinsky and Pichikyan 2002: pl. 25, edited by G. Lindström. 
b: Sketch of the bone tube cluster in ‘Quadrant’ 12, based on Litvinsky and Pichikyan 2000: pl. 26, and Litvinsky 2010: pl. 86.  
c: Detail from the horizontal palimpsest (as in (a)), with the bone tubes shown in (b) highlighted in red and bone tubes 

shown only in the palimpsest (a) highlighted in green. 
d: Cluster of bone tubes in ‘Quadrants’ 12 and 13, combining those illustrated in (b) with additional tubes shown only in 

the palimpsest (a). 
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reasons, with only 12 bone tubes.16 Both top views can be aligned and thus show the same context 
(Figure 5c) with 21 bone tubes (Figure 5d). 

According to the archaeological records, the bone tubes of this cluster were found at different 
levels between 0.00 m and 0.05 m (or 0.07 m?) above the ‘virgin soil’, actually the foundation layer. 
That means they were covered by or embedded in Floors 1 (0.00–0.05 m) and 1a (0.05–0.10 m). How-
ever, considering the density of this cluster, it seems hardly conceivable that they entered the 
ground at different times and only by coincidence at the same location within Corridor 6. The 
cluster of bone tubes in Quadrants 12 and 13 thus reflects a single deposition event. 

With the help of the aligned drawings, an attempt could be made to precisely identify at least 
some of the bone tubes of this context and thus to determine whether this situation reflects the 
collapse of a bundle of previously intact auloi that were stored together in a container. However, 
this is to be ruled out by the results of the organological research by Stefan Hagel (see Hagel, this 
volume), which shows that neither of the Oxus auloi has both pipes preserved. But could it be that 
at least intact individual pipes were stored in the area of Quadrant 12/13 – that is, half auloi? This 
can also be excluded on the basis of the organological studies, because the bone tubes from the 
cluster belonged to up to seven different aulos pipes, namely to the Oxus pipes 001 (031), 009 (021, 
022), 012 (013), 019 (018, 019, 025), 026 (017, 020, 026, 028, 030), 036 (014, 023, 024), 042 (005, 
029) and to one or two additional pipes (006, 015), as well as to one or two salpinges (016 and 
027).17 

The combination of archaeological and organological analysis shows that the pipes had al-
ready been dismantled before their deposition. None of the Oxus auloi were found with both pipes 
intact, and parts from different instruments were intermixed. This indicates a deliberate process 
of separation and burial, possibly as part of ritual decommissioning, rather than accidental col-
lapse or storage of functioning instruments. 

4 The wider context of the Oxus auloi 

With the archaeological context of the wind instruments now clarified, their broader significance 
comes into question. First, why were these musical instruments found in the Oxus Temple, and 
what was their function? Were they cult instruments, used during rituals, stored as part of temple 

   
 16 The sketch was included in three publications: in Litvinsky and Pichikyan 2000 it appears as pl. 26, in Litvin-

sky 2006 as Fig. 6 (both times without numbering of the individual bone tubes and with an incorrect scale); 
in Litvinsky 2010, published after Litvinsky’s death, it appears as Fig. 86, with the individual bone tubes 
numbered from 1 to 12, but without a caption referring to the numbers, without a scale, and with the incor-
rect naming of Corridor 3 as the site of discovery. However, the corresponding caption (but without the 
illustration!) appears in Litvinsky 1999 on page 542 as “Flutes (auloi) from the Oxus Temple. Plan”. The cap-
tion identifies only 10 of the bone pipes, namely No. 1 as 4171 (001), No. 2 as 4173 (003), No. 3 as 4183 (004), 
No. 4 as 4251 (008), No. 5 as 4260 (009+043), No. 6 as 4319 (017), No. 7 as 4325 (023+024), No. 8 as 4418 
(033+034), No. 9 as 4424 (035+036+037) and No. 10 as 5006 (039). However, since cross-referencing could 
locate most of these specimens in other parts of the corridor, the caption is incorrect. 

 17 For the discussion of these fragments as belonging to salpinges, see Sutkowska in this volume. 
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paraphernalia, and later buried accidentally when the temple was destroyed? Or were they votive 
offerings dedicated to the god Oxus, perhaps given by the musicians who once played them, be-
coming sacred property that could not be removed from the temple and thus deliberately buried? 
Another key issue is whether the auloi were imported from Greece or locally made. While a scien-
tific analysis of the bones used to craft the instruments could provide a conclusive answer, this 
question can also be explored in the wider context of Hellenistic Bactria’s material culture. 

The fragments of wind instruments discussed in this article represent an intriguing, though 
relatively small, portion of the overall finds from the Oxus Temple. Soviet excavations uncovered 
more than 3 000 objects and object groups, some with hundreds of individual pieces, bringing the 
total number of artifacts to over 5 000. These artifacts were made from a wide range of materials, 
including gold, silver, bronze, iron, stone, terracotta, plaster, glass, ivory, bone, wood, and even 
textiles. While many of these fragmentary objects can be reconstructed into items with various 
functions – predominantly weapons and armour – the finds also include sculptures, vessels, uten-
sils, weights, coins, toiletries, jewellery, clothing ornaments, furniture, and musical instruments. 

Although only a few of these finds bear dedicatory inscriptions, such as the statuette of a satyr 
playing the aulos, it can be assumed that nearly all the objects discovered in the temple were votive 
offerings to the river god Oxus. This assumption is supported by several general observations, 
which align with earlier research on votive practices in Hellenistic and Kushan Bactria, particularly 
focusing on the Oxus Temple. The findings from this research, published in 2016, provide strong 
evidence that many of the objects were offerings made to the deity.18 

This research uncovered compelling evidence of practices that closely resemble ancient Greek 
votive customs, even though they may not be directly connected. The presence of objects in the 
temple, many of which had no practical use – like statues – strongly suggests they were intended 
as gifts to the deity. This reflects the principle of do ut des, where offerings are made to a deity in 
the hope of receiving something in return or thanking for something, much like gift exchange 
between individuals, where reciprocity strengthens social bonds. In this divine-human interaction, 
worshippers used gifts as a way of communicating with the divine, underlining the transactional 
aspect of devotion. 

Another indication that most of the objects found in the Oxus temple were votive offerings 
lies in the fact that they were preserved. Valuable items, especially those made of precious metals 
or bronze, could have been sold or recycled, but they were instead buried. This preservation is 
explained by a sacred prohibition on removing gifts from the temple, a principle similar to the 
Greek concept of ouk ekphorá. However, practical measures were sometimes needed to address the 
overcrowding of shrines with offerings. Worshippers would frequently bring new items to display 
prominently, both to show devotion and to gain prestige among other visitors. To make room for 
these new dedications, older offerings were periodically moved to thēsauroí, controlled storage 
spaces, though even these were also limited in capacity. 

   
 18 Lindström 2016. 
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In some cases, temple authorities might have flexibly interpreted the sacred ban on removal, 
allowing for recycling – such as melting down bronze items to create new offerings. Despite this, 
there appears to have been some reluctance to completely destroy votive objects. Often, fragments 
of recycled or discarded offerings were kept within the sanctuary, with these fragments being re-
garded as pars pro toto – symbolically representing the whole of the original offering. 

The large number of fragmentary objects found in inaccessible storage spaces like Corridor 6 
suggests systematic practices of ‘thesaurisation’ – the ritual storage of offerings no longer on dis-
play. This aligns with well-documented Greek and Central Asian traditions, where old or damaged 
votive objects were periodically cleared from the main sanctuary but retained within sacred pre-
cincts. The selective preservation of only parts – such as carved feet from thrones or caskets – 
further supports a votive logic that valued symbolic fragments over complete forms. 

However, the votive function of the Oxus auloi does not preclude their use as cult instruments 
in ritual musical performances. This dual role finds a parallel in another group of objects from the 
Oxus temple: the perirrhanteria – large stone basins on high stands that held water for ritual puri-
fication.19 A dedicatory inscription on one such perirrhanterion from the temple indicates that these 
basins were also regarded as prestigious offerings. Similarly, the auloi may have been played during 
rituals before being dedicated as votive gifts. 

Finally, the question of whether the auloi and salpinges found in the Oxus temple could be 
imports will be discussed. Considering the remarkable quality of the auloi, and also the innovative 
mechanism on one of the tubes, one might be tempted to speculate that the Oxus Auloi were 
crafted in the Greek world and imported to Bactria. However, the question of probable import could 
only be answered conclusively by strontium isotope analysis, which would determine whether the 
animals from whose bones the instruments were carved grew up and lived in southern Central Asia 
or outside the region. But although we had planned to carry out these analyses as part of the pro-
ject, we were ultimately unable to obtain the necessary samples. 

A key point argues against the idea that the Oxus wind instruments were imported from the 
Mediterranean and instead supports local production in Bactria. Among thousands of items found 
in Hellenistic Bactria, only a few can be identified as imports. Aside from some coins from the Greek 
West – which arrived as payment – the only imported items are four transport amphorae and 11 
fragments of black-glazed pottery from Ai Khanoum, a Hellenistic town located about 100 kilome-
tres east of the Oxus temple. The extreme scarcity of imported goods makes it very unlikely that 
there were regular trade routes between the Mediterranean and Bactria. Such established trade 
networks would have been necessary for importing specialized items like the auloi. Wind instru-
ments such as these posed a unique challenge for export. While they had high practical value for 
musicians, their appeal was limited to a specific group – they would not have been generally valued 
as exotic curiosities. Therefore, Greek producers and traders, and also Near Eastern middlemen 
would have needed absolute certainty that buyers existed in Bactria before exporting these instru-

   
 19 Lindström 2016; forthcoming. 
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ments. This kind of assurance could only come from having well-established trade routes or a re-
liable network of intermediaries. 

Given the lack of regular trade between the Mediterranean and Bactria, it is reasonable to 
assume that the auloi were made locally in Bactria. The instruments were likely constructed from 
materials sourced from local animals like sheep or donkeys. Additionally, the mouthpieces could 
have been made from reeds collected from the nearby floodplains, possibly by specialized crafts-
men or even by the musicians themselves. 

However, the similarities between the Oxus auloi and Greek models – in terms of type, con-
struction, and tuning – suggest that local craftsmen were either trained in or familiar with Greek 
instrument-making traditions. In short, although the instruments appear similar to those made in 
Greece, the lack of evidence for regular Mediterranean trade supports the idea that the auloi were 
produced locally in Bactria using locally available materials. 

5 Conclusion 

The Oxus Auloi offer a fascinating glimpse into the cultural and musical traditions of Hellenistic 
Bactria. Their discovery within the Oxus Temple, a major religious center dedicated to the Bactrian 
river god Oxus, underscores their significance as both ritual objects and votive offerings. The spa-
tial analysis of their findspots in Corridor 6 suggests a deliberate deposition rather than accidental 
loss, reinforcing their role in religious practices. 

While the Oxus Auloi exhibit clear Greek stylistic and structural features, their production was 
likely local. In a region with scant evidence for Mediterranean imports, it is more plausible that 
Bactrian artisans adapted Greek models using locally available materials. This underscores not 
only the transmission of cultural forms but also the agency of local makers, who engaged creatively 
with foreign traditions to produce instruments that were meaningful within their own ritual and 
social context. While the precise function of the auloi within the temple remains open to interpre-
tation, their presence among thousands of votive objects aligns with broader patterns of sacred 
dedication and symbolic preservation seen in both Greek and Central Asian religious contexts. 

Future studies, particularly those employing scientific analyses such as strontium isotope 
testing, could provide further clarity on the provenance of the materials used in crafting these 
instruments. Additionally, continued research into the wider assemblage of Oxus Temple votives 
may offer deeper insights into the interactions between Greek and Bactrian cultural spheres. The 
Oxus Auloi thus stand as compelling evidence of the rich and complex cultural exchanges that 
defined Hellenistic Bactria, bridging artistic, religious, and musical traditions across regions and 
centuries. 
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Table 1: Synopsis of items. 
 NM: objects now in the National Museum of Tajikistan.  
 Q: ‘quadrant’.  
 Corr.: corridor.  
 м.: м[атерик] (= on virgin soil).  
 n. i.: not identifiable.  
 Stratigraphic level: B = below floor 2, A = above floor 2 or dump. 
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4171 25 25 001 “flute, 
bone” 

Q 14, 2 cm Corr. 6, 2  Corr. 6, 2 cm above 
the ground  

Q 14, 
west 

 B 

4172 16 16 002 “flute, 
bone” 

Q 15, 2 cm Corr. 6, 2 Corr. 6, 2 cm above 
the ground 

Q 15, 
west 

 B 

4173 3 3 003 “flute, 
bone” 

Q 15, 40 cm Corr. 6, 40 Corr. 6, 40 cm above 
the ground 

Q 15, 
west 

 A 

4183 29 29 004 “flute, 
bone” 

Q 13, on 
virgin soil 

Corr. 6, м. 
 

Corr. 6, on the 
ground 

Q 13, 
east 

 B 

4222 27 27 005 “flute with 
a bronze 
ring, bone” 

Q 13, 2 cm Corr. 6, м. Corr. 6, on the 
ground 

Q 13, 
central 

 B 

4244 23 23 006 “flute with 
a bronze 
ring, bone” 

Q 12, on 
virgin soil 

Corr. 6, м. Corr. 6, on the 
ground 

Q 12, 
central 

 B 

424520 6 6 013 “flute, 
bone” 

Q 12, on 
virgin soil 

Corr. 6, м. Corr. 6, on the 
ground 

Q 12, 
west 

 B 

4251 4 4 008 “flute, 
bone” 

Q 24, 35 cm Corr. 6, 35 Corr. 6, 35 cm above 
the ground 

Q 24, 
middle 

 A 

4260 
NM 

? label 
lost 

009 “flute, dou-
ble, bone” 

label lost (label lost) Corr. 6, 40 cm above 
the ground 

 Q 10, 
west 

A 

4260 - - 043 see above Q 10, 40 cm Corr. 6, 40 Corr. 6, 40 cm above 
the ground 

Q 10, 
west 

 A 

4261/1 - 18 010 “flute, two 
pieces, 
bone” 

in dump from 
corridor 6 

Corr. 6, отвал 
= dump 

Corr. 6, 40 cm above 
the ground 

  A 

   
 20 Litvinsky (2006: 454) erroneously lists the tube as 4281/2, likely due to label mix-up during his studies. 
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4261/221 40 40 011 (sub-
number not 
listed) 

in dump from 
corridor 622 

Corr. 6, отвал 
= dump 

Corr. 6, 40 cm above 
the ground 

  A 

4281/1 
NM 

8 label 
lost 

012 “flute, 
fragment, 
bone”  

label lost Corr. 6, 7 
 

Corr. 6, 7 cm above 
the ground 

Q 8, 
east 

 B 

4281/223 37 37 007 (sub-
number not 
listed) 

Q 8, 7 cm (sub-number 
not listed) 

Corr. 6, 7 cm above 
the ground 

n. i.  B 

4316 13 13 014 “flute, 
bone” 

Q 12, 5+2 cm Corr. 6, 3 Corr. 6, 5 cm above 
the ground 

n. i.  B 

4317/2 34 34 015 “flute, 
bone” 

Q 12, 5+2 cm Corr. 6, 3 Corr. 6, 3 cm above 
the ground 

n. i.  B 

4318 1 label 
lost 

016 “flute, 
bone” 

Q 12, 5+2 cm Corr. 6, 3 Corr. 6, 3 cm above 
the ground 

Q 12, 
west 

 B 

4319 19 19 017 “flute, 
bone” 

Q 12, 5 cm Corr. 6, 3 Corr. 6, 3 cm above 
the ground 

n. i.  B 

4320 41 11 018 “flute, 
bone” 

Q 12, 5+2 cm Corr. 6, 3 Corr. 6, 3 cm above 
the ground 

n. i.  B 

4321 
NM 

35 label 
lost 

019 “flute, 
bone” 

label lost Corr. 6, 3 Corr. 6, 3 cm above 
the ground 

n. i. Q 12, 
5+2 cm24 

B 

4322 5 5 020 “flute, 
bone” 

Q 12, 5+2 cm Corr. 6, 3 Corr. 6, 3 cm above 
the ground 

n. i.  B 

4323 9 9 021 “flute, 
bone” 

Q 12, 5+2 cm Corr. 6, 3 Corr. 6, 3 cm above 
the ground 

n. i.  B 

4324 12 12 022 “flute, 
bone” 

Q 12, 5+2 cm Corr. 6, 3 Corr. 6, 3 cm above 
the ground 

n. i.  B 

4325/1 17 label 
lost 

023 “flute, 
bone” 

label lost Corr. 6, 3 Corr. 6, 3 cm above 
the ground 

n. i.  B 

4325/2 - 2 024 (sub-
number not 
listed) 

Q 12, 5+2 cm (sub-number 
not listed)] 

Corr. 6, 3 cm above 
the ground 

n. i.  B 

   
 21 Litvinsky (2006: 454) correctly lists the tube as 4261/2, but the original label was later lost and mistakenly 

replaced with 4327/(5). 
 22 According to label attached accidently to 4327/5: the paper labels for 011 and 030 were obviously acci-

dentally swapped and are therefore attached to the wrong tubes. 
 23 Litvinsky (2006: 454) erroneously lists the tube as 4245, likely due to label mix-up during his studies. 
 24 Like previous and following number. 
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4326 10 10 025 “flute, 
bone” 

Q 12, 5cm Corr. 6, 3 Corr. 6, 3 cm above 
the ground 

n. i.  B 

4327/1 32 32 026 “flute, 
bone” 

Q 12, 2 cm Corr. 6, 2 Corr. 6, 3 cm above 
the ground 

Q 12, 
west 

 B 

4327/2 33 33 027 (sub-
number not 
listed) 

Q 12 (sub-number 
not listed) 

Corr. 6, 3 cm above 
the ground 

n. i.  B 

4327/3 38 38 028 (sub-
number not 
listed) 

Q 12, on 
virgin soil 

(sub-number 
not listed) 

Corr. 6, 3 cm above 
the ground 

n. i.  B 

4327/4 30 30 029 (sub-
number not 
listed) 

Q 12, on 
virgin soil 

(sub-number 
not listed) 

Corr. 6, 3 cm above 
the ground 

n. i.  B 

4327/5 26 26 030 (sub-
number not 
listed) 

Q 12, 5+2 cm 
(according to 
original label, 
attached 
accidently to 
4261/2)25 

(sub-number 
not listed) 

Corr. 6, 3 cm above 
the ground 

n. i.  B 

4327/6 31 31 031 (sub-
number not 
listed) 

Q 12, on 
virgin soil 

(sub-number 
not listed) 

Corr. 6, 3 cm above 
the ground 

n. i.  B 

4414 20 20 032 “flute, 
bone” 

Q 9, 7 cm Corr. 6, 7 Corr. 6, 7 cm above 
the ground 

Q 9, 
east 

 B 

4418/1 36 36 033 “flute, 
bone” 

Q 5, 6 cm Corr. 6, 6 Corr. 6, 6 cm above 
the ground 

Q 5, 
east26 

 B 

4418/2 21 21 034 (sub-
number not 
listed) 

Q 5, 6 cm (sub-number 
not listed) 

Corr. 6, 6 cm above 
the ground 

Q 5, 
east26 

 B 

4424/1+2 7 label 
lost 

035 “flute, 
bone” 

label lost Corr. 6, 3 Corr. 6, 3 cm above 
the ground 

Q 7, 
east26 

 B 

4424/3 24 24 036 (sub-
number not 
listed) 

Q 7, 3 cm (sub-number 
not listed) 

Corr. 6, 3 cm above 
the ground 

Q 7, 
east26 

 B 

   
 25 The paper labels for 011 and 030 were obviously accidentally swapped and are therefore attached to the 

wrong tubes. 
 26 Only 1 piece mapped. 
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4424/4 15 label 
lost 

037 (sub-
number not 
listed) 

label lost (sub-number 
not listed) 

Corr. 6, 3 cm above 
the ground 

Q 7, 
east26 

 B 

4451 11 11 038 “flute, 
bone” 

Q 4, 5 cm Corr. 6, 5 Corr. 6, 5 cm above 
the ground 

Q 4, 
east 

 B 

5006 - - 039 “flute, 
bone” 

area 10, on 
virgin soil 

Corr. 6, area 
10, м. 

Corr. 6, on the 
ground 

An
ne

x 
no

t d
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w
n,
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d 
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B 

5030/1+2 - - 040 “flute, 2 
fragments, 
bone” 

area 25, 2 cm Corr. 6, area 
25, 0.02 m 

Corr. 6, 2 cm above 
the ground 
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x 
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w
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5067 
NM 

28 label 
lost 

041 “flute, 
ivory” 

5 cm Corr. 6, 
5 m (sic) 

Corr. 6, 5 cm above 
the ground 

An
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x 
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B 

5068 22 22 042 “flute, 
ivory” 

5 cm Corr. 6, 
5 m (sic) 

Corr. 6, 5 cm above 
the ground 
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Figure 23:  Two angled photos of the upper-side decorative socket, the interposed element, and the resonator of the represen-

tation at Ridi Viharaya Temple. Photos: I. Dehideniya. 

 
Figure 24:  Chest monochord zither held by a woman (?) on the Purampettukara Muhandiram’s flag of Kandy period. © C. de 

S. Kulathilaka 1974. 
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securely affixed to the end of the instrument’s body (Figure 22). This headstock seems to be fas-
tened to the body using a ring mechanism, while the resonator is connected to the body via an 
interposed element. Additionally, it is evident that an ornate socket is fitted to the upper side of 
the body (Figure 23). The next stage of the research focuses on examining the components of both 
extant and extinct instruments that include a bridge, with the aim of proposing a plausible method 
for the assembly of instruments belonging to this type. Besides, this analysis will be more effective 
in suggesting assembly methods for the chest monochord zithers mentioned in the third phase. 

Two instruments that exhibit distinct structural components are the bīn (Figure 30) and the 
kinnari vīṇā (Figure 32), with some musicians referring to the bīn as the rudra vīṇā (Deva 1985: 91–
93; Day 1891: pl. 1 and 11). Both instruments are constructed with hollow tubular bodies and nearly 
complete resonators. The bīn is equipped with two identically sized resonators positioned at either 
end, while the kinnari vīṇā typically features three resonators, with the central one often being 
larger than the others. The methods of attaching these resonators vary: the bīn employs connect-
ing wooden pieces as interposed elements, secured with metal nuts and bolts, whereas the kinnari 
vīṇā uses cords to fasten the resonators to the body. Both instruments include multiple frets. In the 
kinnari vīṇā, frets are affixed to the upper surface of the body using a special wax compound. The 
bīn, by contrast, utilizes either cords or wax for this purpose. Each instrument also features a sep-
arately constructed headstock, which incorporates flat or slightly curved bridges at the lower end. 
The lower ends of the kinnari vīṇā’s strings are tied directly to the surface of the headstock. In 
contrast, the bīn’s strings are fastened to pins inserted into the top of the headstock (Figure 31). In 
terms of tuning mechanisms function through tuning pegs, the bīn typically has a separately 
crafted peg box at the upper end, while such an addition is rare in the kinnari vīṇā. 

Now our examination will turn to a review of the historical sources. Kulathilaka (1974: 147–
48), a prominent musicologist who was in Sri Lanka, identified fourteen string instruments by ex-
amining primary texts from medieval Sri Lanka. These include the instruments bhṛṁga vīṇā, nakula 
vīṇā, daddara vīṇā, brahma vīṇā, kovul vīṇā, vēṇu vīṇā, mṛdaṁga vīṇā, hasti vīṇā, kṣudra vīṇā, mayura 
vīṇā, kokanada vīṇā, tuṇḍi vīṇā, madhura vīṇā, and vallakiya. In his treatise Sangīta Ratnākara, 
Śārṅgadeva documented ten prominent vīṇā instruments from the 11th to 13th centuries CE 

 
Figure 30: Bīn instrument. National music Museum (Vermillion, SD), Inv. 05267. © 2025 eMuseum. Source: https://emu-

seum.nmmusd.org/objects/8529/rudra-vina?ctx=e0e80b1e-1f55–4088-b260-d9b65f5e3c4c&idx=0. 

https://emuseum.nmmusd.org/objects/8529/rudra-vina?ctx=e0e80b1e-1f55-4088-b260-d9b65f5e3c4c&idx=0
https://emuseum.nmmusd.org/objects/8529/rudra-vina?ctx=e0e80b1e-1f55-4088-b260-d9b65f5e3c4c&idx=0


178 ISURU BANDARA K. DEHIDENIYA 

  JOURNAL OF MUSIC ARCHAEOLOGY 3 (2025) 157–185 

(Wrazen 1986: 36). Among them, the kinnari vīṇā, alāpini vīṇā, and ekatantrī vīṇā have been recog-
nized by scholars as chest monochord zithers (Dick, Widdess and Geekie 2001: 643). According to 
Kulathilaka’s findings, these instruments were not referenced in ancient sources in Sri Lanka. How-
ever, brahma vīṇā – identified as an alternative name for ekatantrī vīṇā by Nanyadeva (11th–12th 
century CE; Deva 1977: 15) and Haripala (14th century CE; Sambamoorthy 1960: 205) – appears in 
historical musicological texts in India. Kulathilaka also lists the nakula or nakuli vīṇā, a lesser-
known instrument characterized as having two strings, no resonators, and played with a plectrum 
(Deva 1977: 12; Nakula Veeṇā n.d.). While limited information is available, the ancient chest mono-
chord zither brahma vīṇā, also referred to as ekatantrī vīṇā, may offer valuable insights into the as-
sembly methods of similar instruments – particularly those depicted with bridges in second-phase 
representations from ancient Sri Lanka. 

According to Śārṅgadeva (Gupta and Dangarikar 2019), the “body” (daṇḍa- Sanskrit language) 
of the ekatantrī was crafted from a hollowed-out, rounded wooden tube (Figure 33). A wooden peg 
was fixed into the bore at the lower end of this body. A specially designed, intricately shaped bridge 
with two feet was then placed upon the peg, ensuring it sat firmly without the need for glue (Figure 

 
Figure 31: The head of the bīn instrument. The Metropolitan Museum of Art (NY), Inv. 89.4.192. © The Met Museum. Source: 

https://www.metmuseum.org/art/collection/search/500761. 

https://www.metmuseum.org/art/collection/search/500761
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34). A convex metal “plate” (patrikā) rested atop the bridge, with a bamboo “skin” (jīvā) placed over 
the plate. The complete gourd resonator was attached to the upper side of the body using a cord. 
An interposed element made of coconut shell was positioned between the resonator and the body. 
One end of the string was attached near the resonator with a hanging loop allowing slight adjust-
ments in string tension and facilitating tuning without the use of a tuning peg, unlike the kse diev 
and phin pia. Moreover, a movable sleeve encircling the body near the resonator can be used to 
modify the vibrating length of the string, which may also affect the tuning. The other end of the 
string passed over the bridge and was securely fastened to the wooden peg. 

Another extinct instrument, the alapini vīṇā (Prahlad and Gupta 2023), closely resembles the 
ekatantrī vīṇā; however, literature and visual depictions indicate differences in their dimensions. 
Unlike the ekatantrī vīṇā, the alapini vīṇā used an open-ended resonator tied with a cord and lacked 
an interposed element. The resonator of the ekatantrī rested on the player’s shoulder, whereas the 
alapini’s was positioned on the chest. As noted earlier, the ekatantrī featured a specialized bridge at 
the lower end of the body capable of producing a buzzing or drone sound through the jīvā and 
patrikā. These features appear to be absent in the alapini, as ancient texts do not clearly describe 
them. Additionally, the playing techniques differed: the ekatantrī vīṇā was played by plucking the 
string with the fingers and damping it using a small wooden piece called the kamrikā, while the 
alapini vīṇā was played with both hands simultaneously plucking and damping the string without 
any auxiliary object. 

 
Figure 32: Kinnari vīṇā (reproduction of Sachs 1968: fig. 58). 

 
Figure 33: The digital model of ekatantri vīṇā designed by Gupta and Dangarikar (2019: fig. 09). Republished with permission. 
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8 Conclusions 

Scholars have traced the history of chest monochord 
zithers across South and Southeast Asia. Although 
traditional practices involving these instruments 
have largely disappeared, visual evidence from Sri 
Lanka indicates their presence as early as the late 6th 
century CE. Using specific research methods and an-
alytical models, this study investigates chest mono-
chord zithers across various historical periods in an-
cient Sri Lanka. Key features observed in visual 
representations, when compared with existing in-
struments and literary sources, suggest the struc-
tural components and assembly methods for these 
instruments. They indicate that the main body of these instruments varies in form – it may be 
round, bar-shaped, or stick-like, and may be either hollow or solid. But, the main focus here is on 
the resonators, bridges, string holders, tuning pegs, and strings. 

In the early period, from the late 6th to the 12th centuries CE, two variants of chest monochord 
zithers appeared, those with resonator, and those without it, further lacking a tuning peg. Carved 
from a single piece of wood, these instruments exhibited structural variations, including bridges, 
curved ends, or a slightly arched body. When present, the open-ended resonator was secured in 
place with a cord positioned between the upper and middle sections of the body. 

During the second phase, spanning the 13th to 18th centuries, two variants continued to exist: 
one with a string holder and another with a bridge at the lower end. Unlike the first phase, the 
string holder or bridge was constructed separately from the body and attached to its lower end. 
Although the string holder could be carved from a single piece of material together with a head-
stock, the bridge itself was made either with or without a headstock. The strings were stretched 
from the lower end to the upper end, where they were secured around the body near the resonator 
or fastened to a tuning peg. For instruments that included a string holder, the string holder itself 
functioned as the lower end. In contrast, instruments with a bridge had two possible lower anchor-
ing points: either the surface of the bridge itself or the top of the lower end on which the bridge 
was positioned. The bridges were either curved or flat and lacked surface features such as a plate 
or a bamboo skin. The open-end resonator was attached near the upper end by a cord with or 
without an interposed peg. 

The third phase, covering the late 18th century to the early 19th century, featured chest mon-
ochord zithers with a body and two nearly complete resonators of differing sizes at each end. In-
terposed elements were placed between the body and resonators and connected by cords. 

 
Figure 34:  The digital model of ekatantri vīṇā designed by 

Gupta and Dangarikar (2019: fig. 06). It repre-
sents, from top to bottom, the string (black), 
the bamboo skin, the iron plate, the bridge, 
and the peg. Republished under permission. 
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9 Visual models of the chest monochord zithers (late 6th–18th centuries) 

Based on the conclusions of this research, a series of models have been drawn by the author to 
demonstrate the structural components and assembly methods of the instruments. These are not 
visual reconstructions or replicas, but two-dimensional models intended to support perception 
and understanding of the research findings. 

 
Model A 

 
Model B 

 
Model C 

 
Model D 

 
Model E 

Figure 35:  Models representing the first phase (late 6th–12th centuries) demonstrate the following variations drawn by au-
thor: Model A - two carved bridges, no resonator; Model B - one carved bridge, resonator; Model C - curved body, no 
resonator; Model D – single curved end, no resonator; Model E - single curved end, resonator. 
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Model A 

 
Model B 

 
Model C 

 
Model D 

 
Model E 

 
Model F 

Figure 36:  Models representing the second phase (13th–18th centuries) demonstrate the following variations drawn by au-
thor: Model A - bridge + headstock, string anchored on headstock, no tuning peg, resonator attached by cord; 
Model B - bridge + headstock, string anchored on bridge, no tuning peg, resonator attached by cord and a peg; 
Model C - bridge only, string anchored on body, no tuning peg, resonator attached by cord; Model D - bridge only, 
string anchored on bridge, tuning peg, resonator attached by cord and a peg; Model E - string holder + headstock, 
tuning peg, resonator attached by cord; Model F - string holder + headstock, no tuning peg, resonator attached by 
cord and a peg. 
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