
For the best experience, open this PDF portfolio in
 
Acrobat X or Adobe Reader X, or later.
 

Get Adobe Reader Now! 

http://www.adobe.com/go/reader








173







Notes from the Past: 

Examining Intra-site Micro-scale Communities of Practice within Greater Nicoya Aerophones from the Tempisque Period 

(500 B.C. – A.D. 300)














Katrina Casey Kosyk
B.Sc. Honours, University of Calgary, 2014
B.A., University of Calgary, 2014

A Thesis Submitted in Partial Fulfillment
of the Requirements for the Degree of

MASTER OF ARTS

in the Department of Anthropology










 Katrina Casey Kosyk, 2016
University of Victoria


All rights reserved. This thesis may not be reproduced in whole or in part, by photocopy or other means, without the permission of the author.

[bookmark: _Toc459199690]Supervisory Committee











Notes from the Past: Examining Intra-site Micro-scale Communities of Practice within Greater Nicoya Aerophones from the Tempisque Period (500 B.C. – A.D. 300)

by

Katrina Casey Kosyk
B.Sc. Honours, University of Calgary, 2014
B.A., University of Calgary, 2014











































Supervisory Committee



Dr. Alexandrine Boudreault-Fournier, Co-Supervisor 

(Department of Anthropology)



Dr. Peter Stahl, Co-Supervisor

(Department of Anthropology)



[bookmark: _Toc459199691]Abstract



Supervisory Committee



Dr. Alexandrine Boudreault-Fournier, Supervisor 

(Department of Anthropology)



Dr. Peter Stahl, Co-Supervisor

(Department of Anthropology)





	

	Typically, ephemeral aspects of material culture, such as gestures and sound, are often overlooked in the reconstruction of culture history which is unfortunate since sound-related artefacts offer clues to our understanding of practices and interactions between groups of individuals. With a music archaeological perspective, my research discusses aerophones recovered from the G-752Rj site in the southern portion of the Greater Nicoya archaeological region associated with pre-Columbian Tempisque (500 B.C. to A.D. 300) communities. I examine variation and/or consistency within the production, consumption, and deposition of these instruments to investigate intra-site micro-scale levels of community of practice. I propose an innovative approach at identifying communities of practice by analyzing sound and gestures within an instrument’s construction.
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	In museum collections, often sound-related artefacts are ‘lumped’ with their most basic compositional classification (e.g., ceramic based, lithic based, etc.), chronological sequence, or cultural affiliation. These classification schemes are necessary to distinguish artefacts from one region or one time period to another; however, they are dependent on the focus of the research and the cultural narrative that is being constructed (Blair, 2016:120; Roddick & Stahl, 2016:13; Stahl, 2016:232). Classification schemes offer chronological dating and an understanding of culturally related iconography which demonstrates technological changes often on a macro-scale level. However, this ‘lumping’ ignores the micro-scale technological changes that may surpass the artefact’s outward appearances. In other words, ceramic based material is examined in its finished form. Innovations, individual variations, and the artefact's social life, are not always considered by researchers who are trying to piece together the past (Roddick & Stahl, 2016:2-3). This is also true for artefacts that produce sound and those that have been classified as sound instruments. If the social lives of sound instruments (production, consumption, and deposition) were examined, then we would have a better understanding of how sound was experienced and incorporated within everyday activities of past peoples. 

	My thesis will examine sound artefacts/instruments associated with pre-Columbian Tempisque (500 B.C. to A.D. 300) Greater Nicoyan communities recovered from the G-752Rj site near the town of Garza in the Guanacaste province (Figure 1) using a ceramic-based music archaeological perspective. The wealth of the aerophone collection recovered from this site presents us with the potential to explore production, consumption, and deposition at the micro-scale level. 

 (
Figure 
1
: 
Geographical location of G-752Rj in Garza, Guanacaste (Google Maps, 2016)
)

	

	Even though the archaeology in this region is extensive, our understanding of the cultural history of the peoples living before the supposed Chorotegan and Nicarao in-migrations (A.D. 800 and A.D. 1250 respectfully) is poorly understood particularly in comparison with literature on Mesoamerican and South American cultures coeval with the Tempisque period. This is due in part to the Greater Nicoya region often being considered under spheres of influence from northern and southern neighbours particularly relating to ceramic forms and iconography (Steinbrenner, 2010; Lange & Stone, 1984; Lange, 1992). This macro-scale analysis – between regions – has developed a larger picture of culture history dependent on external cultural events. What is lacking in contemporary research within the Greater Nicoya region is a micro-scale analysis – between individuals and/or objects – which could tell us how local communities incorporated variations or consistencies within their ceramic ware as internal and external social, political, and economic events impacted society. 

	Recently, anthropological discourse has shifted analytical questionings to assess theoretical implications of the networking strategies behind different scalar levels of communities; through an examination of domains, practices, and technologies (Knappett, 2011:10; Roddick & Stahl, 2016:2). I propose that archaeology develops these analytical tools within its analysis of material remains, especially regarding ephemeral phenomena such as sound and its interaction with the human senses; which are no less tangible than other forms of material culture. One such analytical tool, proposed by Lave and Wenger (1991), is communities of practice. Applied at a micro-scale level, community of practice corresponds to one or more groups of producers that can be identified within the production of a craft technology (Lave and Wenger, 1991:49; Roddick and Stahl, 2016:2; Stark, 2006:25). In an examination of the production, distribution, and consumption of sound instruments, communities of practice examine the transmission of craft practices and knowledge through time and generations (Knappett, 2011; Minar & Crown, 2001). Sound instruments – especially ceramic aerophones, which can take various forms and have the ability to portray culturally specific abstract ideas – offer clues to our understanding of cultural practices and the kinds of interactions between groups of individuals in sound and musical gestures. 

[bookmark: _Toc459199699]1.1 Research Objective

	The overarching objective of this thesis is to theorize how interaction on a sensory level between individuals and sound producing instruments can tell us about the identity, personhood, and practices of how people experienced and produced sound in the past. Most forms of auditory perception are linked to the human need for interaction and communication (Knappett, 2011:6). Adapting a social life perspective on an assemblage of sound instruments focuses more on the socio-material interactions rather than the asocial perspectives archaeologists normally attribute to assemblages. Therefore, it is possible to examine how instruments and humans relate to each other, creating agency between them (Malafouris & Renfrew, 2010). For example, the embodiment of production processes involved within the chaîne opératoire (steps of producing an instrument) may demonstrate consistencies or variations that can be used to identify different communities of practice within an assemblage (Gosselain, 1998; 2000; Crown, 2001; Minar & Crown, 2001). Additionally, the consumption stage within an instrument’s social life can tell us about the interactions between sound instruments and the players. The variable conditions of the instrument design, its sound, and musical gestures that differ based on instrument form and player skill capacity, are all areas from which communities of practice can be observed.      

	My research will ask: To what extent can we identify communities of practice when considering the processes involved within the production, consumption, and deposition of the aerophone collection excavated from the G-752Rj Garza, Guanacaste Site? What can an examination of the social lives (production, consumption, and deposition) of an assemblage of sound instruments tell us about the auditory sensory experiences and perceptions of past peoples? The goals of my research are to: a) identify potential micro-scale communities of practice by considering and exploring variability within the chaîne opératoire of aerophone production; b) identify potential micro-scale communities of practice by examining variability within the ergonomics (i.e. musical gestures) involved in instrument playing (i.e. consumption); and, c) analyze the implementation/structure of instrument tone and stylization of instrument form in order to examine possible functions and meanings of these sound instruments, including shamanism as a means of contextualizing pre-Columbian musical instruments and sound in ritual practices (i.e. deposition). 

[bookmark: _Toc459199700]1.2 Cultural Background

	Greater Nicoya is an archaeological region in Central America that is comprised of Northwestern Costa Rica and Pacific Nicaragua (Figure 2). It is called Greater Nicoya because it has two sub regions; the northern part located in Nicaragua and the southern part which is comprised mainly of the Nicoya peninsula. Costa Rica is a very ecologically diverse country comprising of volcanic mountain ranges and humid tropical forests which envelope the lower and central territories (Wingfield, 2009; Young-Sánchez, 2010). It is surrounded on the west by the Pacific Ocean and on the east by the Caribbean Sea. Greater Nicoya, in contrast to the rest of the country, is fairly arid with seasonal precipitation (Young-Sánchez, 2010; Wingfield, 2009). The diversity of ecological habitats in Costa Rica contributes to the wide variation of animal species, many of which are depicted on pre-Columbian ceramic ware from various time periods. 

	Greater Nicoya archaeological history is seriously underdeveloped. Until recently, scholars did not consider this region to have an independent ontogeny from Northern and Southern civilizations (Dennett & McCafferty, 2013; McCafferty et al., 2012). For example, a good deal of contemporary research on the iconography of ceramic wares in Greater Nicoya focuses on identifying symbolic similarities with Mesoamerica (Day, 1984, 1994; Stone, 1977, 1982; Lange, 1992; McCafferty & Steinbrenner, 2005). Unfortunately as a result, not much is known about Greater Nicoya’s culture history and what little is known is currently being re-evaluated (see Dennett and McCafferty, 2013:193-195; Dennett and Kosyk, 2013). A fluted spear point dated to the Paleo-Indian period (approximately 10,000 B.C.) is our first evidence of humans in Greater Nicoya (Snarskis, 1981:25). However, established settlements and crop rotational agriculture did not occur until approximately 2000 B.C. (Abel-Vidor and Bakker, 1981:15-18, 24-31; Stone, 1982:29). According to Spanish ethnohistorical accounts, the original inhabitants of Greater Nicoya are believed to have been Chibchan-speaking peoples (Steck, 1951; Fernandez de Oviedo 1540 [see Pérez Valle, 1976]). 
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[bookmark: _Toc459199623]Figure 2: Map of Costa Rica’s three archaeological regions; Greater Nicoya comprised of north-western Costa Rica and southern Pacific Nicaragua, Central Region which includes the Atlantic Watershed and the Diquís region (Young-Sánchez, 2010:21).

	Pre-Columbian Greater Nicoya’s history is divided into four main time periods; Orosi (800 BC – 500 BC), Tempisque (500 BC – 300 AD), Bagaces (300 AD-800 AD), and Sapoa-Ometepe (800 AD – Spanish Conquest) (see Table 1). These time periods were established to mark significant technological innovations within Greater Nicoya and are often used for regional comparative purposes with Mesoamerica and South America. This thesis examines the Tempisque period which is known for the establishment of settlements, agricultural practices, stratified society, and craft production (Abel-Vidor and Bakker, 1981; Stone, 1958; Young-Sánchez, 2010; Wingfield, 2009). 

[bookmark: _Toc459199688]Table 1: Current and old chronological sequences for Greater Nicoya (adapted from Dennett and Kosyk, 2013:14). The first column represents the most recent chronological sequence for Southern Greater Nicoya while the second and third columns demonstrate past chronological schemes. * ‘Old ceramic sequence’ represents the first formal ceramic sequencing for Greater Nicoya (see Coe and Baudez, 1961).
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[bookmark: _Toc459199701]1.3 Tempisque Period (500 B.C. – A.D. 300)

	Unfortunately, the Tempisque period is still a mystery due to a lack of archaeological investigation and poor preservation brought on by soil acidity which destroys most of the organic materials. The sites that have been excavated from this time period are often small settlements located close enough to a main water source yet far enough away for soil to support crops and plant cultivation (Wingfield, 2009:29). Crop rotation and the division of labour for crop production, especially maize and manioc, provided the necessary conditions for social stratification and centralized production. Archaeology supports the presence of maize within the Diquís and Central regions of Costa Rica (Figure 2) which was likely introduced through trade and exchange with Mesoamerica where maize was a staple crop (Abel-Vidor and Bakker, 1981; Hoopes, 1987:74; Stone, 1958; Young-Sánchez, 2010). However, it has not yet been found archaeologically within Greater Nicoya (Lange, 2006; Wingfield, 2009:28). This does not, however, suggest a lack of Mesoamerican influence in Greater Nicoya. Mesoamerican influences extended into Greater Nicoya craft production during the Tempisque period, including, the three leg grinding stone metate which was used to prepare grains and various other foods for cooking (Coe and Baudez, 1961; Wingfield, 2009:28; Young-Sánchez, 2010:60-61). With the rise of a stratified society, the three legged metate became more iconic with a larger base that usually depicted an animal. Metates may have also been used as stools and were present in burials. Longer metates supported a body and several artefacts in burials (Young-Sánchez, 2010:60-61). Smaller metates were turned upside down and laid in graves next to or on top of the deceased (Young-Sánchez, 2010:60-61). 

	During the Tempisque period, villages often consisted of 100 or more people (Lange, 1992; Wingfield, 2009:30). Settlement structures were conical or rectangular with clay floors and large stones forming the outline of the structure (Abel-Vidor and Bakker, 1981; Stone, 1958). Walls were constructed out of surrounding hard vegetation and supported thatched rooftops. Hilltop cemeteries are found nearby village settlements and it is possible that one cemetery would have supported multiple villages (Lange, 2006:27; Guerrero, 2011:40; Wingfield, 2009:30). 

	Many of the cemeteries were disturbed by looters so it can be difficult to accurately portray mortuary practices during this time period. However, we do know that wealthier grave goods included semiprecious stones, various shell species, resin, ceramics, metates and jade (Lange, 1992). In particular, jade is considered an elite item because the only known sources would have had to be obtained from Mesoamerica (Snarskis, 2003:159). High status graves would have included metates, celts, mace heads, jewellery, and earthenware ceramics (Lange, 1992; Wingfield, 2009:31; Haberland, 1992). In particular, mace heads were unique to Chibchan speaking groups (Lange, 2006; Snarskis, 1981). The mace heads excavated at the G-752Rj site were constructed to be more decorative than functional. They were mounted on wooden shafts that would not have preserved in the archaeological record. Mace heads depict various animals such as armadillos, bats, birds, and jaguars. Zoomorphic imagery predominates throughout this period, and avian themes were most commonly represented on sound instruments, celts, and pendant designs. Zoomorphic imagery may have played a role in denoting group identity (Dennett and Kosyk, 2013:114).  

	Greater Nicoya society may have been a chiefdom (Wingfield, 2009:31-41), a multi-scalar political system incorporating leadership based on physical and social skills. Chiefdoms comprised of various families and inter-family associations, often regulated by members selected through the chief (Wingfield, 2009:31-41). They usually operate at an organizational level that leaves some freedom for subjects to act independently in everyday matters. For example within Greater Nicoya, a chief may have ruled over a group of villages but each village would still have their own political structure and leaders who would ultimately answer to the chief (Wingfield, 2009:31-41). The leaders within each village would have been selected by the chief from his/her network of supporters. In Greater Nicoya these may have been warriors, shamans, and overseers who had some influence over other members of society (Day, 1994; Day and Tillett, 1996; Wingfield, 2009:31-41).

	Chieftaincies are the most probable political structure at the G-752Rj site for several reasons: First, larger populations would have required centralized authority in order to establish trading networks to accommodate the archaeological evidence for high status goods such as jade. There is also evidence for coastal trading networks along the Pacific coast of Costa Rica which supports the theory that Greater Nicoya was a meeting place or central trading hub between the north and south during this time period (Callaghan and Bray, 2007:4-23). Second, the quality and quantity of burial goods may be evidence for rank based burials which suggests stratified social structure. Third, the evidence for highly standardized ceramic practice suggests higher level social organization. According to Wingfield (2009), ancient DNA studies, archaeological data, and ethnohistorical records, suggest the possibility of female chiefs during this period. DNA studies in particular have suggested that political leaders within Central America may have been based on strong and stable matrilineal kinship reckoning which often stayed in villages for hundreds of years. 

[bookmark: _Toc459199702]1.4 G-752Rj Garza, Guanacaste Site

	In 2009, the Costa Rican government contacted the University of Costa Rica’s archaeology department because of public complaints about the destruction of an archaeology site in Garza, Guanacaste. Located on the top of a hill approximately 800 m from the sea (Figure 1) (Guerrero, 2011:2), the site’s overall dimensions are not entirely known; however, it is at least 2500 m². The site was on private property which was being developed as a resort by the Blue Beach construction company. Machinery had left several graves exposed and had scattered fragments of pre-Columbian lithic and ceramic artefacts which were found at approximately 40 to 60 cm below surface (Guerrero, 2011:2). Once the site was discovered and until legal proceedings could stop the developers, the site became a target for looters. The principle investigator, Dr. Juan Vicente Guerrero Miranda, was responsible for rescue excavations between March 2nd and April 20th, 2009 (Guerrero, 2011:2).

	In his report, Guerrero (2009) argues that this site was most likely a cemetery due to its prominent position on a hilltop ridge overlooking the Pacific Ocean (Guerrero, 2009:3). He mentions that one of the elements of the cemetery was discolouration in the soil at approximately 40-60cm below surface (Figure 3). Circular or oval features of reddish coloured soil were encountered; however, the final report makes no mention of their depth or whether any chemical tests were undertaken. I suspect that the colouration may have been due to red ochre, which is a common burial association (personal communication, Peter Stahl, 2016), or a deposit of foreign soil which has been found at another burial site within the region (Quilter, 2004:91). The stain may have also been the vestiges of a clay floor which would suggest that a structure could have been built over the graves. Unfortunately, the excavation only took place within the area of the stain and data surrounding the primary excavation area is lost. It is still unknown whether the stain was a cultural or a natural feature. 
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[bookmark: _Toc459199624]Figure 3: An example of one of eleven circular soil stains at G-752Rj, Garza, Guanacaste (Guerrero, 2009).



	Groups of artefacts were found beneath the stain deposits to a depth of 4 m. No human remains were found because of poor preservation in acid soils. Guerrero (2009) argues that the site included at least 11 groups of graves (or fosas), only two of which were undamaged by machinery and looters (Figure 4). He further suggests that each group of graves would have supported multiple individuals due to the concentration and clustering of artefacts, and proposes that these burials may have been secondary rather than primary interments. He argues that it is possible that they could have been bundle burials (bodies were exposed and de-fleshed until the bones could be gathered together and wrapped in a bundle prior to placement in the earth) based upon artefact distributions (Guerrero 2009:40). A total of 111 ocarinas were recovered, as well as six vessels, three of which were tripod vessels with rattler legs, smaller vessels, 24 pendants, nine mace heads, seven axes, four metates (not including those that were damaged by looters and left on the surface), and various other artefacts such as smoothing and divination stones. 
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[bookmark: _Toc459199625]Figure 4: Plan view of the G-752Rj site (Guerrero 2009:7). The squares represent test pits. The shaded ovals represent the eleven graves that were excavated. The ‘x’ markings are areas where the looters left pits.



	Guerrero (2009) presents several possible interpretations of the G-752Rj site. First, he suggests that the presence of mace heads imply more male-oriented activities since they are objects that are often associated with war. Secondly, he argues that a wide diversity of mortuary goods such as jades, grinding stones, and mace heads, reflects status or ranked society (Guerrero, 2009:40). Finally, he argues that aerophones were most likely linked to ceremonial practices although they could have been used for communication between families who lived in different villages (Guerrero, 2009:40). He concludes the report by emphasizing the role of musical instruments in ceremonial performance and argues for a cemetery for musicians due to the overwhelming number of ocarinas found. In Chapter 5, I revisit some alternatives based on Guerrero’s interpretation. 

[bookmark: _Toc459199703]1.5 G-752Rj Aerophone Collection

	From April 15th to April 26th 2015, I collected data and recordings of 111 aerophones and rattles from the G-752Rj site currently housed at the Museo Nacional de Costa Rica in San José, Costa Rica. The central aim of my fieldwork was to explore the extent of social interaction and musical exchange in the Greater Nicoya region. A secondary goal was to re-examine the artefacts excavated from G-752Rj site which was interpreted by the primary investigator as a musician’s cemetery. The musical instruments at G-752Rj consist of at least three rattles and several varieties of aerophones including ocarinas, tubular flutes, and whistles. The site represented the first excavation that I know of to have recorded the provenience of more than a hundred well preserved Marbella zoned incised aerophones dating to between 500 BC and AD 300 (Figure 5). 

	An aerophone is a musical instrument from which sound is produced through the vibration of air. These often include most wind instruments of which flutes and whistles are the most common. Most modern ocarinas include twelve varyingly-shaped finger-holes; however, the ocarinas in the collection have between three or four similar-shaped finger-holes. An ocarina produces varying tones as the instrumentalist breathes into the instrument and changes finger positioning over the holes. Sound is produced as the instrument tries to maintain pressure equilibrium inside the inner chamber. Ocarinas sound most like recorders and come in almost any shape or size. Whistles produce sound the same way as an ocarina, however they are only able to attain one (sometimes two) different tone(s). A tubular flute is an instrument that is elongated with two main openings for air to pass through. All of the aerophones represented a form of animal such as turtles, armadillos, quails, bats, etc. I expand further on the organology of an ocarina in Chapter 2 of this thesis.
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[bookmark: _Toc459199626]Figure 5: Examples of ocarinas from the G-752Rj collection (Photograph by K. C. Kosyk).

[bookmark: _Toc459199704]1.6 Methodology

	While I was in the Museo Nacional de Costa Rica, I used a micro-scalar methodological approach for examining the collection of sound instruments from G-752Rj. I conducted tonality studies on a majority of the instruments. In order to identify potential communities of practice within the chaîne opératoire of aerophone production, I took measurements of key ceramic forming pressures or the actions that are applied to clay in order to produce a specific shape or form (Rice, 2005). These measurements included the width of the inner chamber wall of the instrument, the diameter of the mouthpiece opening, the thickness of the mouthpiece, the length of the mouthpiece, the average hole diameter of the finger-holes, and the width and length of the airduct. I also tried to identify potential construction techniques such as the pinch and pull method and measured the overall size of the instrument in relation to the size of the mouthpiece and finger-holes. 

	In addition to measurements, I took photographs at various angles of the instruments assessing the shape and form of the mouthpieces, the iconography and surface decoration, and distinctions between the styles of similar shaped aerophones. In order to identity potential micro-scale communities of practice by examining variability within the ergonomics (i.e. musical gestures) involved in instrument playing, I examined finger-hole placements, mouthpiece design and construction, and the overall ability for the instrument to make sound. 

	For the four-holed instruments I developed a 16 column fingering chart. Each column represented a different finger placement which had the potential to achieve a tone. I used normal breath in order to record the 16 different tones from the various finger positions. Unfortunately, the majority of the instruments within this collection had a damaged fipple (a part of the instrument essential for producing sound) from what I believe was a result of improper conservation techniques. Alternatively, the damaged fipple may suggest a form of ritual killing as the aerophones were interred with the deceased (personal communication with Laura Wingfield, 2016). I was hoping to assess any potential patterning with regards to the frequencies of the instruments in relation to depositional practices or iconographic imagery. The results of the data, including measurements, pictures, and note finger positions that I collected during my fieldwork session with the G-752Rj aerophones are found in Appendix A of this thesis. 

[bookmark: _Toc459199705]1.7 Organization of Thesis

	The thesis is organized into several chapters examining the sound instrument assemblage of G-752Rj. Chapter 2 expands on the concept of sound as a material essence while discussing the current research within music archaeology. It includes an organological (the study of instruments and the physics of sound) section discussing the variability within the sound instruments found at the G-752Rj site. I also mention the limitations and challenges within tonality studies that could impact the sound results of my data. 

	Chapter 3 discusses the various production techniques (chaîne opératoire) used in making the sound instruments from the G-752Rj site in order to analyse the steps and decisions involved in the construction of an aerophone. I conclude this chapter with a discussion of the variations and consistencies within production techniques that might provide evidence for communities of practice at the G-752Rj site. 

	In Chapter 4 I examine the consumption phase of sound instruments. I specifically examine the techniques that may have been used to play these instruments and how ergonomics and musical gestures could offer another way for identifying potential communities of practice.

	In Chapter 5, I examine the deposition phase of sound instruments from G-752Rj and the functions they may have had in society including shamanistic practice.  

	In Chapter 6, I provide a summary of my results and closing remarks on the potential for a community of practice within the collection excavated from the G-752Rj site. 

[bookmark: _Toc459199706]Chapter 2: Music Archaeology and an Organological study of the G-752Rj collection



	This section critically examines current music archaeological and organological approaches of relevance to this study. It discusses the various sound and music related concepts as well as the techniques used to describe and understand a solely auditory capacity in written form. Music archaeology is an interdisciplinary field that seems to fit well as a subfield under the anthropology of sound or anthropology of the senses (Pink, 2010:331; Howes, 2010:334; Classen, 1997; Stoller, 1997). Music archaeology or archaeomusicology (Vendrix, 1994) builds upon existing theories from cross-disciplines. Therefore it is lacking more so in theoretical direction than in application, examples of which can be found all over the world. This chapter concludes with an organological examination of the musical instruments from the G-752Rj site. 

[bookmark: _Toc459199707]2.1 What is Music Archaeology?

	Music archaeology investigates sound-related material remains of past cultures in order to understand culturally specific sensory perceptions. Studies within music archaeology such as the examination of sound related antiquity, can tell us about past sound practices, behaviours, and uses within an expression of culture (Olsen, 1990:175; Lawson, 2004:61; Both, 2009:1). Applications of music archaeology draw from methodological and theoretical approaches in a variety of perspectives including, organology, ethnomusicology, anthropology, and musicology (Lund, 2008; Olsen, 1990, 2002, 2007; Mendívil, 2004; Both, 2005, 2009:2). The term was first used during a round table discussion on music and anthropology at the International Musicology Conference in 1977 hosted by the University of California, Berkeley (http://www.ictmusic.org/group/music-archaeology: accessed February 15, 2016). It eventually led to the creation of a study group on music archaeology funded by the International Council for Traditional Music (ICTM) in 1982 which meets every four years to discuss developments within the practice.

	The term ‘music’ within music archaeology is somewhat of a misnomer because it is unclear in some contexts whether or not ancient cultures had a similar contemporary conception of the construction of music and associated connotations (such as notational styles and sound dynamics). Additionally, not all cultural groups have a clear concept of music. Some cultures merge the ideas of music with dance, performances, and within ritual contexts (Blacking 1987:3; Johnson, 1995:259). The archaeology of sound was a term proposed by Adje Both (2009) to replace music archaeology. He claimed that essentially dismissing all culturally related activities associated with music would allow an archaeology that examined musical practices to become more generalized. Perhaps instead of music archaeology and sound archaeology, ephemeral archaeology is more appropriate. It recognizes that music is not universal – although sound is – and describes the essence of senses which are brief moments in time that have the potential for long lasting memories and perceptions. The term ephemeral is all encompassing including variant forms of dance, expression, ritual performance, and could be applied to all of the senses, not just those associated with hearing. 

	Alternatively, an object that produces sound is not always a musical instrument. Humans are surrounded by a constant bombardment of sound on a daily basis and yet much of this sound, whether organized or not, may not be music. It is the conceptual perception between the individual and the sound object which enables sound to be considered musical (Merriam, 1964). Furthermore, most forms and expressions of past music are lost. Sound is an ephemeral substance that exists for periods of time and then dissipates. The music and sound of the past can be reconstructed based on archaeological or ethnoanthropological means but it would never be the same as it was in the past. Music archaeologists, not unlike ethnomusicologists and organologists, examine sound instruments for their form, function, and meaning (Johnson, 1995:258). Classifying artefacts as musical instruments instead of sound instruments is a pre-determined judgement of the object’s social role. A cross cultural examination of sound instruments suggests that although they may have the same form, it does not necessarily mean that they are conceptualized or are used similarly.  

	The basis of most music archaeological research depends on quality and quantity of sound-related material finds (Both, 2009). These may consist of sound artefacts – which are objects used to produce sound or are involved within musical productions, dancers, vocalists, depictions of musical notation or style, musical gestures (i.e. performance postures) – and acoustical spaces (which can range from cave structures, to architecturally designed buildings, and open spaces) (Both, 2009). Information is obtained from either reproducing ancient sound instruments, or in the case where an artefact is preserved, conducting tonality studies. When artefacts cannot be used to record sound, experimental models typically provide the same acoustical properties as the original. Experimental models are used to determine similarities in sound producing mechanisms such as shape, size, and instrument design, which impacts sound frequency (see Ascher, 1961 for more information on experimental archaeological approaches and Both, 2009 for experimental archaeology in terms of sound instruments). 

	When analysing musical gestures (discussed further in Chapter 4) the researcher examines the posture and position of the musician and how the instrument is held and played. For example, a piano player can be very expressive within his/her movements which may or may not be ergonomically feasible during the playing of the instrument. Using sound analysis, the possibility that several instruments were played together could be inferred, and individual bodily movements and group movements could then be analyzed. For example, within an orchestra, violin players sit rather closely to each other. Their bodily movements are restricted by space yet they maintain a rather uniform movement as they perform. The position of their bows as they glide across the strings, are skills that were acquired by each musician. However, each musician has a unique style when playing their instrument. This is dependent on the construction and therefore limitations of the instrument and/or the skills/preferences of the player.

[bookmark: _Toc459199708]2.2 Limitations of the Study

	Several limitations in classification, sound, environment, and conservation techniques impact the results of my data.

	Classification limitations consist mainly of the terms and definitions used within artefact classification, often within a museum or laboratory setting, that categorize the artefact. According to a study of Mesoamerican wind instruments excavated in El Salvador, 11.5% were mistakenly categorised as something other than 'true flutes' and whistle flutes even though wind instruments represent more than half of the excavated finds (Boggs, 1974:65). Often this kind of mistaken categorization is the result of music illiteracy within the field. This would greatly impact the interpretation because it presents a problem within overall data representation. 

	Lack of standardization in basic terms and definitions used in the archaeological study of sound instruments leads to confusion. For example, one archaeologist’s ocarina is another archaeologist's four-holed whistle. In the following sections of this chapter I outline a list of basic terms for identifying instruments and certain aspects of sound. Von Hornbostel and Sachs (1961) developed a classification method for determining and classifying basic instrument types according to a call number system. Adapting their system might be helpful during excavations or in museum settings where sound instruments are examined. For example, flutes are described in terms of transverse, cross, vertical, or whistle types which would prevent further confusion between flutes and whistle definitions. 

	Sound recovery limitations are present mainly within tonality analysis which will be discussed in this chapter and in chapter four. Sound studies are heavily influenced by the condition of the instrument which is dependent upon proper conservation techniques. Unfortunately, a large majority of the G-752Rj collection had damaged fipple components (a part of an aerophone’s airduct system which is essential for producing sound) potentially due to inadequate conservation techniques (Figure 6). Sound studies are also impacted by the condition of the instrument’s original disposal and procedures used in its excavation. Quality of sound may be impacted by length of burial and soil conditions.
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[bookmark: _Toc459199627]Figure 6: Two ocarinas from the G-752Rj collection demonstrating the fipple and airduct system. The image on the left demonstrates a normal (somewhat short) fipple to airduct. The image on the right lost its fipple much like many from this collection (photograph by K. C. Kosyk).



	When conducting tonality analysis, posture and the way the instrument is held could influence the frequencies of the notes. For example, when playing an ocarina a slight adjustment of the angle where the embouchure meets the mouthpiece could greatly impact the sound of the instrument. Additionally, timbre modification mechanisms (Figure 7), which are added to the instruments to produce a desired tone, need to be considered when conducting tonality analysis because often they cannot be seen. With regards to ocarinas, timbre modifications may be additions of clay over the finger-holes which would alter the tone when played. The length of the mouthpiece is another factor that would impact not only tonality but sound quality as well. 
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[bookmark: _Toc459199628]Figure 7: Tubular ocarina demonstrating timbre modification mechanisms in the form of additional clay added to four of the six instrument finger-holes (photograph by K. C. Kosyk).



	Breathing techniques are another way a musician could change the tone of the instrument. When analysing sound instruments, breathing must remain consistent because pressure changes inside the instrument (for example, when blowing softly, normally, and harshly) greatly alter the tone. Using the tongue to shorten the breath or incorporating vibrato (manipulation of the air at the back of the throat to produce short bursts of waves in the sound) within the playing of the instrument are techniques that produce desired contemporary sounds and may not have been techniques that were used in the past. 

	Another limitation involves conditions of the recording environment that could impact results, such as sound pollution, aridity, and air pressure. An optimal recording environment requires a sound proof and pressure consistent room. Unfortunately, most museums are not equipped for sound recordings. My recordings of the G-752Rj collection were compromised by background fan noise and from various sounds including noise from others in the same room as I was recording. These sounds can be filtered out with technology however it does impact the quality of the recording. Aridity and air pressure are factors that also influence instrument tonality based on location. For example, playing an instrument from Costa Rica in Canada as opposed to Costa Rica would produce small changes in tonality (but not enough to impact results of my data).

	A further limitation with the study of the G-752Rj collection involves the perceptions of sound and the senses which are limited through cultural experiences, and how individuals translate auditory sensual experiences into linguistic descriptions (Stevenson, 1958:94-9). For example, certain sounds are often referred to as cool, rough, smooth, deep, harsh, blue etc. which are transfers of auditory sensations into linguistic speech that is limited and biased by cultural backgrounds (Feld, 2015:16-17). Charles Stevenson (1958:99) expresses this notion as a “poverty of our language” with regards to expressions of the complexity of ideas. He mentions that perhaps it is possible to cross culturally examine our linguistic expressions with regards to the senses to determine how perspectives change between cultures. Perhaps future research to better understand musical expressions in pre-Columbian Costa Rica could be a cross-cultural examination of living indigenous group’s (e.g. Bribri) perspective of sound. 

[bookmark: _Toc459199709]2.3 Techniques for Understanding Sound Data and Terminology

	There are several different techniques for exploring sound studies. I touch on a few that I have used to analyze data for this thesis but it is by no means a complete list of sound techniques. One method for analyzing sound from instruments is to experimentally recreate one. Experimental models as well as acoustical analysis can be used to verify sound producing mechanisms within ancient instruments (Ascher, 1961; Both, 2009). They can also be used to experiment with different forms, shapes, and dimensions to test how the sound and acoustical properties would be altered. Testing these kinds of acoustical parameters do not extend just to shape and form but could also apply to testing various materials that are used in the construction of an instrument. It is useful when archaeologists are trying to establish the main function of an aerophone and the kinds of economic and social implications invested in the making of these instruments. It allows us to explore to what extent spatial contexts impact sound and how sound instruments may have been used within communal areas. Of course, testing and playing the real instruments from museum collections is desirable; however, because of restrictions stemming from conservation, this is not always feasible.

	Another way to analyse sound is to use a spectrographic approach (Figure 8). Spectrographs visually represent the frequency of sound waves over time in order to bypass the need to express sound in an often limited verbal way. Because sound is a wave, it can be received through a medium which alters the frequency on a micro-scale level. The transmitted picture, the spectrograph, is not an exact representation of that sound wave because it is constantly being decoded either electronically or by an individual’s ear (Czarnecki & Moszyński, 2012:28-32). The graphical representations of sound within my thesis are symbolic of a sensory feature that cannot truly be visualized in any other way. Through a spectrograph it is possible to discuss terms such as frequency, amplitude, pitch, timbre, and microtonal implications. 
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[bookmark: _Toc459199629]Figure 8: An example of a spectrograph of an instrument from the G-752Rj collection using the computer program Audacity®.



	Frequency refers to the number of sound waves over a certain period of time. Each tone or note is a certain frequency. Frequencies of notes can be read by a device called a toner. I used a toner to distinguish between the frequencies of the aerophones within the G-752Rj collection at various fingerings. For a standard contemporary musical scale in Canada, tones maintain a constant pattern of frequencies which consist of whole notes and sharp/flat notes. Each note or tone is represented by a symbol and a letter (Figure 9). In order to convey the data, I matched the frequencies of the instruments at various tones to a contemporary scale. Microtonal refers to several clashing frequencies or tones which produce new frequencies and tones. For example, a train whistle might have microtonal capabilities. Additionally, pitch refers to how high or low, flat or sharp, an instrument sounds. It is different from amplitude which refers to the degree of loudness that an instrument sounds. An ocarina’s amplitude is often dependent on the pitch. For example, a high pitch on an ocarina where all or most of the finger-holes need to be open, reduces the pressure and volume of air inside the instrument. This means that in order to maintain quality and tone of a note, more air needs to be added to the instrument which often results in higher amplitude. 
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[bookmark: _Toc459199630]Figure 9: Image demonstrating the whole step traditional notation of pitch for a treble clef.



	Pitch, amplitude, and duration of the notes are all important factors in considering the quality of the sound that is produced by an instrument. This is also known as timbre. Several examples of timbre modification techniques include the humidity and temperature of the musician’s breath which can impact the sound quality by making it fuller and richer. Additionally, deliberate changes in air pressure such as throat modulation, application of the tongue to control the length of the note, and direction of the air, impact the quality of the sound of aerophones (Both 2009:8; Healy et al., 2010:190). Some whistles are equipped with inner pellets to alter the tone of the instrument. While producing a note, the adjustment of the angle of the instrument lets the pellet slide across the open fipple window (airduct system) creating a glissando effect (Boggs, 1974:65). Timbre modifying mechanisms are intentionally applied to about a third of the G-752Rj collection. Music archaeologists analyze the timbre of an instrument to understand whether modifications were intentionally altered to produce a specific sound. 

[bookmark: _Toc459199710]2.4 Organology

	A fundamental pillar of music archaeology comes from our understanding and examination of musical instruments. But what are they? In order to begin an effective analysis of their form, function, and acoustical properties, we need to establish the framework which covers musical instrument classification. A cross-cultural comparison of musical instruments reveals that there are certain instrument families that are based on the acoustical physics and production of sound; idiophones, membranophones, chordophones, and aerophones (von Hornbostel and Sachs, 1961). The G-752Rj collection consisted of aerophones (instruments that produce sound through the vibration of air) and potential idiophones (instruments that produce sound through the vibration of their bodies such as a rattle) which will be discussed in the following section. 

[bookmark: _Toc459199711]2.4.1 Globular Ocarinas

	Ocarinas are classified as aerophones. They are hollow vessels that can take most shapes and forms. Ocarinas are Helmholtz resonators. This means that the vibration of air which produces sound results from the interactions between the fipple assembly, which acts as a spring, and the chamber of the instrument. The fipple assembly lies tangentially to the body of the ocarina and includes a mouthpiece, the air duct, and the fipple mechanism which divides air from entering the ocarina and from leaving the instrument chamber (Figure 10).
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[bookmark: _Toc459199631]Figure 10: Cross section of an ocarina and the fipple and mouthpiece system.

	Air is blown through the mouthpiece; half of the air is directed within the chamber, and the other half is released into the surrounding environment. The air that enters the chamber disperses until it is released, or until friction can slow it down. As the pressure within the chamber increases from its initial state, it seeks to return to equilibrium with the pressure in the surrounding environment. As such, it expels air by any means possible through the airduct and the finger holes. The instrument expels so much air that the inner chamber creates a vacuum and pulls in air to compensate. This exchange of expelling and pulling in air is basically what creates the waves which produce sound. Within most aerophone types, whether flute, whistle, or ocarina, sound is produced by the dispersal of waves and the vibration of this forced air moving through the chamber of the instrument.

	Pre-Columbian Marbella zoned incised ocarinas from G-752Rj during the Tempisque period were typically tuned to a non-western ditonic (consisting of only two whole notes) and hemitonic pentatonic scales (five note scales containing half step intervals). In several examples, there are also diminished octatonic scales (scales that consist of notes following a ‘whole step, whole step/half step’ patterning) which are common in modern jazz music. In A.D. 800 with the migration of the Chorotegan, we see a shift from monochromatic to polychromatic ceramics as well as a shift from a common pentatonic scale to heptatonic (seven notes per octave). There are also a few exceptions from the collection that fit outside of traditional western notation.

	Instruments from the southern sector of northwestern Costa Rica during the Tempisque period often included the Marbella Zoned Incised, Marbella Corozal, and Marbella Cafe Claro ceramic types[footnoteRef:1] (Figure 11) (see also Snarskis 1981:178, No.3). Marbella zoned incised ocarinas are decorated with deep incisions that form zones that contain a variety of rocker-stamp impressions, cord impressions, and/or shell impressions – many of which would have been highlighted with bright white paint (Dennett and Kosyk, 2013:17).  [1:  Marbella Corozal is a ceramic type that has been absorbed into the Marbella Zoned ceramic typology coined by Baudez (1967:102-104). Marbella Café Claro seems to be a distinction that was made by Guerrero (2009) who mentions these ceramic typologies within the catalogue of the G-752Rj site report and in his description of the ocarina collection. I could not find other references for this ceramic typology. ] 
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[bookmark: _Toc459199632]Figure 11: Examples of the various ceramic typologies that were discussed within the G-752Rj site report (photographs by K. C. Kosyk). Image A is an example of the Marbella zoned incised ceramic type. Image B is the Marbella Corozal. Image C is an example of Marbella Café Claro.



	Distinguishing features of the Marbella Corozal (Figure 11b) suggest that this type is dominated primarily by incised geometric patterns with no impressions, using a similar ceramic paste composition as the Marbella Zoned Incised ceramic type. Marbella Cafe Claro (Figure 11c), according to Guerrero (2009), is found only within the tubular ocarinas where it demonstrates geometric designs along the top ridge directly under the instrument’s mouthpiece and a ring of geometric designs near its base. 

	There have been several successful attempts at deriving a formula to determine frequencies of tones from ocarinas based on their mouthpiece construction and inner chamber volume and pressure (Dessy and Dessy, 2001; Kosyk, 2014). These have determined several key points within ocarina construction that are essential for understanding how sound is produced:

	First, different size ocarinas produce different sounds. Typically higher pitched ocarinas are smaller in volume and lower pitched ocarinas have a larger inner chamber volume. Within the collection, larger instruments are ocarinas that represent two animals. The smallest instruments include birds, an agouti, and turtles. 

	Second, when the length of the mouthpiece is increased, it impacts the length and speed of the sound waves, thus lowering tone. Therefore, it is technically possible for a smaller instrument with a longer mouthpiece to sound like a larger instrument. However in the G-752Rj collection, the instrument mouthpieces are consistent with the volume of the body and therefore smaller instruments have higher tones and larger instruments have lower tones. 

Third, pitch is increased as the area within the inner chamber of the instrument is increased. A way to visualize this is to think of removing the fingers blocking a hole, thus allowing air to escape. As more air is escaping, and in order to maintain quality and the tone of the sound, the harder the musician must blow into the instrument. Therefore, not only are sound waves increasing in speed and pressure within the inner chamber, but pitch and amplitude also increase. 

	Finally, modern ocarinas never have finger-holes of the same dimensional area. This limits the tonal capability of the instrument. Many of the pre-Columbian instruments in museum collections from Costa Rica, as well as the G-752Rj collection, have four holes and therefore a total of sixteen different finger position combinations. Theoretically, this should produce sixteen different notes. But because the finger-holes are of the same dimensional area it only maintains approximately five different tones. This is quite remarkable considering that the Marbella Zoned Incised aerophones were in use for hundreds of years. Even after the migration of the Chorotegan-speaking peoples, hole dimensions remained consistently of the same size for the instrument. This suggests that the traditional production practices were significant, and resisted technological innovations across time. 

	To demonstrate the sound ranges for each of the instruments that could produce tones, I corresponded their frequencies to a typical 440 Hz scale and depicted the notations of each instrument on a musical scale. Each grouping of notes represents a different finger position which I labeled from 1 to 5 (Figure 12). 
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[bookmark: _Toc459199633]Figure 12: A system for demonstrating finger-hole positions. The mouthpiece and/or air direction comes from the top of the diagram.

	Each instrument is represented by a different colour that corresponds to a coloured note on the music scale. Additionally, because the tones represented frequencies that were outside of a typical western music notation, the number of cents (a unit of pitch) they differed from the assigned note are depicted underneath the note in the scale. For example, C4 or middle C has a frequency of 262 Hz; however, an ocarina in the collection may play 272 Hz which is not quite a C#4 the next step in a scale (277 Hz). Therefore the difference from 262 Hz to a 272 Hz is 10 cents. Since it is increasing rather than decreasing in frequency, the note is sharp by 10 cents or +10. Cents may be included under some of the tones that could not reach a typical western semitone. 

	In the following section I describe the instruments from the G-752Rj collection by their animal and instrument typology. Descriptive terms, globular (uniform sphere shape), elliposdial (length larger than width shape), tubular (elongated shape), are used to describe the instrument chamber. 

[bookmark: _Toc459199712]2.4.2 Bird Globular Ocarinas

	Bird-like ocarinas are the most common form of iconography I have encountered in most of the studied collections. Within the G-752Rj collection, bird iconography is found only amongst globular ocarina forms and is the largest zoomorphic category of all the sound instruments within the site (Figure 13). The collection of bird instruments can often be divided into bird species through the work of a skilled ornithologist. I identify at least six or seven different kinds of birds, including hawks, oven birds, owls, parrots or vultures, quails, and wrens or sparrows. The bird ocarinas are all spherical and do not have appliqué wings. The only appliqué on these instruments forms the head of a bird which is situated at the base of the mouthpiece and the base of the instrument that supports a suspension hole. A piece of cord could have been inserted into this hole and would have suspended the instrument when it was not in use so that the aerophone could be worn. If this is the case, then the instrument iconography would be upright when played and upside down when worn. This hole could have also supported some form of organic decorative attachment which subsequently decomposed.
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[bookmark: _Toc459199634]Figure 13: Number of various ceramic representations by instrument typology in the G-752Rj collection. There were a total of 111 instruments (85 represented here and the remaining 26 are fragments).



	Each body of the bird instruments is in the form of an armadillo, the incised bands on the instrument ranging from five to nine. Two or three bands are positioned directly under the head of the bird, one to four large bands comprise the middle of the body, and two or three are located at the base of the instrument. The bands do not entirely encircle the body, leaving a polished/burnished backside of the instrument.

	The instrument has four finger-holes that usually protrude into the shell impressed sides of the armadillo’s carapace rather than disrupting the design of the bands. The incised lines were originally painted white.

[bookmark: _Toc459199713]2.4.2.1 Hawks

	There are at least seven bird globular ocarinas in the form of a hawk (Figure 14). Their chamber capacities range from approximately 22 cm³ to approximately 117 cm³. The head of the hawk is applied to the front of the mouthpiece and would be visible when the instrument is played. The beak of the hawk is curved at the tip and is slightly open. Their large eyes take up a good portion of the appliqué head. They are encircled with a thin strip of clay around the center of the eye. Each hawk has what appears to be little appliqué outlines of circles for ears that are attached to the sides of the head. 

	The body is large compared to the head and is decorated with shell impressions and incised bands. The airduct is directed towards a rectangular aperture that is situated on the reverse side of the instrument from where the hawk’s head is positioned. This instrument cannot stand on its own and would have most likely have been worn or carried. 
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[bookmark: _Toc459199635]Figure 14: On the left and center is a side and front view of a hawk globular ocarina from the collection (photos by K. C. Kosyk). On the right is a semiplumbeous hawk (Leucopternis semiplumbeus) for comparison (Semiplumbeous Hawk near La Selva, Costa Rica, Carribbean Lowlands., Photographer Michael Woodruff, https://commons.wikimedia.org/w/index.php?curid=5289638, CC BY-SA 2.0., accessed May 6th, 2016). 



	Only four of the seven hawk ocarinas were able to produce a range of sound. The tones fell between D5+40 (587 Hz) and C7 (2093 Hz). The sounds are somewhat clear with little airiness that sometimes is produced by ocarinas of this ceramic type (see appendix C, Tracks 1-4). Additionally the mouthpiece and airduct are well aligned with minimal damage to the instrument’s fipple. The individual tones from the 16 different fingering combinations are found in appendix A. Much like all the instruments that were able to produce sound, the instruments were able to produce five main notes (Figure 15) of which there were several different variations of microtones (see appendix A for frequency and note ranges and appendix B for spectrographs). This provided a wide range of possible melodic possibilities. However, these ocarinas did not have the ability to produce octaves of the base notes through the manipulation of air (a common technique in flute playing).  
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[bookmark: _Toc459199636]Figure 15: Four of the G-752Rj hawk globular ocarinas that were able to produce sound. Each instrument’s tonal range is represented by a different colour.

 

2.4.2.2 Ovenbirds

	There were only two ovenbirds that I was able to identify within the collection (Figure 16). Their resonating chambers are 38 cm³ and 59 cm³. In comparison with other bird globular ocarinas, the ovenbird ocarinas have slightly longer mouthpieces. The head of the bird is flatter and presses against the base of the mouthpiece and start of the resonating chamber. There are two incised stripes across either side of the head much like the stripes on the head of an oven bird. The bird beaks are short and sharp on this ocarina. The appliqué eyes of the bird are smaller compared to the rest of the body. The ears are round and slightly protruding which is a typical style for the bird ocarinas. The body of the instrument has a slightly longer conical protrusion than the hawk ocarina and may have been similarly used for wearing or decoration. 
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[bookmark: _Toc459199637]Figure 16: The images on the left and in the center are one of two ovenbird globular ocarinas from the G-752Rj collection (Photos by K. C. Kosyk). The image on the right is an example of an ovenbird (Seirusaurocapillus) (Ovenbird (Seiurusaurocapilla), Photographer Dick Daniels, https://commons.wikimedia.org/w/index.php?curid=22641153, CC BY-SA 3.0., accessed May 6th, 2016). Note the similarities in head stripes.  



	Both of the ovenbird ocarinas were able to produce a range of sound. The tones fell between Eb5-60 (622 Hz) and F6 (1397 Hz). The tones are mid-high, producing a somewhat airy sound (appendix C, track 5). The mouthpiece and airducts on these instruments are well aligned and the size of instrument, mouthpiece, and finger-holes suggest that it was designed to produce a higher pitch. The size of the body of the instruments suggests that they were well designed to play faster melodies. Appendix A illustrates each of the 16 different fingering combinations of these instruments. However, the instruments produced five main tones (Figure 17) of which at least two were microtones (see appendix B for spectrographs). 
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[bookmark: _Toc459199638]Figure 17: Tonal capacity of the two ovenbird globular ocarinas from the G-752Rj collection.

[bookmark: _Toc459199714]2.4.2.3 Owl

	Compared to the other globular bird ocarinas, owl ocarinas have a prominent head to body ratio (Figure 18). In most owl ocarinas, the relatively small head is situated at the base of a curved mouthpiece with a slightly shorter than average length. I could only identify two owls within the bird collection. Their inner chambers vary in size; the smaller owl is only 46 cm³ while the second is much larger at 74 cm³. The owl ocarinas have a larger body volume which is used to produce deeper tones than the smaller bird ocarinas. The beak of the owl is elongated and curved. The tip of the beak pushes into the neck of the instrument. The appliqué eyes are small and are situated close to the beak on either side. The ears follow the same patterning as the other bird ocarinas and are circular appliqué attachments to the sides of the head. There are punctate impressions around the eyes simulating the spots found on several species of owls in Costa Rica. Neither of the owl ocarinas is able to produce sound due to damage of the fipple within the airduct system.
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[bookmark: _Toc459199639]Figure 18: The images on the left and in the center are examples of owl globular ocarinas from the G-752Rj collection (Photos by K. C. Kosyk). The image on the right is an example of a Costa Rican Pygmy-Owl (Glaucidium costaricanum) (Costa Rica Pygmy-owl (Glaucidium costaricanum) on a branch. Savegre Lodge, near San Gerardo, Costa Rica., Photographer Michael Woodruff.,

https://commons.wikimedia.org/w/index.php?curid=5312569, CC BY-SA 2.0., accessed May 6th, 2016). Note the punctuated markings on the top of the owl ocarina head in comparison with the white markings on the pygmy-owl. 

[bookmark: _Toc459199715]2.4.2.4 Parrot or Vulture

	I could identify approximately ten parrot/vulture globular bird ocarinas in the collection (Figure 19). It is difficult to tell from the iconography if the ocarina depicts a parrot or a vulture. Like the owl globular ocarinas the body volume of the parrot/vulture ocarinas is large, varying between 27 cm³ and 148 cm³. The mouthpieces are proportionate to the body and are rather long and thick in size. The beak of the parrot/vulture is curved with a visible bird cere (nostril area) at the top of the beak. The eyes are larger and appear on the sides of the head rather than in the front as in owl ocarinas. They have defined impressions enclosing the eyes. The appliqué ears are either half circles or full circles situated at the sides of the bird head. The finger-holes on this ocarina are particularly large compared to other globular ocarinas. As with other globular bird ocarinas, the body consists of an armadillo; however, they include cross hatching impressions (only one ocarina of two that had this trait) rather than shell impressions on the surface of the body.
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[bookmark: _Toc459199640]Figure 19:  Image on the left and in the center is front and side views of an example of a parrot or vulture globular ocarina from the G-752Rj collection (Photos by K. C. Kosyk). Image on the right is an example of an Red-Lored Parrot (Amazona Autumnalis Salvini) (A Red-lored Amazon at Xcaret Eco Park, Riviera Maya, Mexico., Photographer Tomasz Wagner, https://commons.wikimedia.org/w/index.php?curid=7680137, CC BY-SA 2.0., accessed May 6th, 2016). Although the image of the red-lored parrot is from Mexico they are found in Costa Rica. Note the shape of the beak and position of the cere of the red-lored parrot in comparison with the ocarina example.



	Only one of the ten parrot/vulture globular ocarinas was able to produce sound. This instrument ranged between F5 (698 Hz) and G6-20 (1568Hz) (Figure 20). The tonal quality was clear and shrill since the pitch of the instrument was considerably higher than normal range (appendix C, Track 6). The instrument had a small volume and could play faster melodies since the finger-holes were closer together and the instrument required less air to produce sound. The total range of the instrument is found in appendix A along with as a spectrograph analysis in appendix B. Additionally, the instrument has the capacity to play an octave range from an F5 (698 Hz) to an F6 (1397 Hz).  
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[bookmark: _Toc459199641]Figure 20: The tonal capacity for a parrot/vulture globular ocarina from the G-752Rj collection ranging from F5 (698Hz) to G6-20 (1568Hz). 

[bookmark: _Toc459199716]2.4.2.5 Quail

	The collection includes seven identifiable quails (Figure 21). These are medium-sized ocarinas with inner chambers ranging from 30 cm³ to 119 cm³. The head is at the base of the mouthpiece and is proportionate in size to the body. The eyes are circular and applied to the front of the head on either side of the beak. There is an incised marking that encircles the center of the eye. 
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[bookmark: _Toc459199642]Figure 21: The left and center images are side and front views of a quail globular ocarina (photograph by K. C. Kosyk). The image on the right is a drawing of a black-breasted wood quail (Odontophorus leucolaemu) for comparison (Odontophorus leucolaemus Black-breasted wood quail, image by John Gerrard Keulemans - Biologia Centrali-Americana, Public Domain, https://commons.wikimedia.org/w/index.php?curid=3414863, accessed May 6th, 2016). Notice the size of the eyes and the ring around the eyes of the quail ocarina in comparison with the image. The beak is slightly curved and the cere is prominent on both the quail and image of the black-breasted wood quail.



	The beak is rather sharp compared to other species of bird globular ocarinas and slightly curled at the tip. The cere is pronounced and positioned directly on top of the beak. The ears are semi circles along the neck and sides of the head. All instruments are shell impressed except for one with cross hatching. One of the instruments has vertical shell impressions while the others have horizontal impressions consistent with most of the globular ocarina collection.

	Two of the quail globular ocarinas were able to produce sound ranging from A4-20 (440Hz) and G5+20 (794Hz) (Figure 22). The instruments were remarkably similar in both tonality and sound quality producing a similar range of notes given the large variation within inner chamber volume (appendix C, Track 7). This could have been the result of mouthpiece length influencing the tone of the instrument. Both instruments produced reasonable sound without a great deal of airiness in the tone. One of the instruments had several fractures but they did not extend into the inner chamber or alter the sound in any way. The mouthpieces were considerably angled in comparison to other bird ocarinas which may have impacted tonal quality. The 16 different finger positions for each of the instruments are depicted in appendix A along with spectrographs in appendix B, which demonstrate slight differences between notes. However, the primary five tones have no variation.    	
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[bookmark: _Toc459199643]Figure 22: The tonal capacity for a quail globular ocarina from the G-752Rj collection ranging from A4-20 (440Hz) to G5+20 (794Hz).

[bookmark: _Toc459199717]2.4.2.6 Wren or Sparrow

	The wren or sparrow globular ocarinas are smaller in size compared to the other ocarinas (Figure 23), with inner chambers ranging between approximately 32 cm³ to 43 cm³. They have small heads and protruding appliqué spherical eyes that are situated on the sides of the head rather than the front like the owl. The ears are semi-circular and tucked into the back of the head alongside the mouthpiece. The head is decorated with deep incised lines that comprise four stripes across the top of the head. The small beak is short, sharp, and slightly opened. 

Unfortunately, the wren/sparrow globular ocarinas couldn’t produce sound because of damage to the fipple of the airduct system.
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[bookmark: _Toc459199644]Figure 23: Images A, B, C, are examples of wren or sparrow globular ocarinas (Photographs by K. C. Kosyk). Image D is an example of a Gray-breasted wood wren (Henicorhina leucophrys) with a spotted and striped head (“Gray-breasted Wood-Wren - Colombia_S4E9753”), Photographer Francesco Veronesi, https://commons.wikimedia.org/w/index.php?curid=39716212, CC BY-SA 2.0., accessed May 6th, 2016). Image E is an example of a stripe-headed sparrow (Peucaea ruficauda) endemic in Costa Rica and surrounding regions (Stripe-headed sparrow, Four Seasons Papagayo, Costa Rica), Photographer Dfaulder., https://commons.wikimedia.org/w/index.php?curid=36092111, CC BY 2.0., accessed May 6th, 2016). Image F is an example of rufous-naped (backed) wren (Campylorhynchus capistratus) (“Rufous-naped Wren photo taken at Santo Domingo, Costa Rica”) Photographer Joseph C Boone, https://commons.wikimedia.org/w/index.php?curid=25251998, CC BY-SA 3.0., accessed May 6th, 2016).



[bookmark: _Toc459199718]2.4.3 Turtle Ellipsoidal Ocarina

	Within the collection there are five turtle ellipsoidal ocarinas that I could identify. They are classified under the Marbella Corozal ceramic type which often consists of incising with little to no impressions on the surface of the instrument. The inner chamber volumes of the turtle instruments range from 12 cm³ to 27.5 cm³. Each of the turtle ocarinas has a well defined carapace region which is incised into squares and rectangles (Figure 24). 

	The plastron of the turtle ocarina has an incised crosshatch pattern (‘X’ pattern). It is incised with four to six lines starting at either corner of the turtle and intersecting in the middle of the underside. On some ellipsoidal ocarinas the lines intersect directly, whereas in others, one group overlaps the intersecting lines (Figure 24). 

	The turtles appear to have four feet protruding from each of the corners of the ocarina. The turtle’s carapace is divided into four squares. In comparison, other turtle’s limbs are hidden and the carapace often has a large ridge along the top dividing the carapace into two main sections. The plastrons on some of the turtle ocarinas have circle-within-a-circle incision which can be found as a rare feature on the plastrons of Chrysemys ornate (see Savage, 2002:770, Figure 12.21b). Chrysemys ornate is found in lowland evergreen forest areas on the southwestern pacific slope and Atlantic regions, especially surrounding Lake Nicaragua (Savage, 2002:771). The head of the turtle ocarinas are appliqué additions on the top of the mouthpiece and in a similar position as the bird globular ocarinas. The curled tail is attached to the base of the ocarina opposite the mouthpiece. A suspension hole is positioned in the middle of the tail which would explain why the tail curls, and/or perhaps it was a symbolic feature. Unfortunately, the turtle ocarinas in this collection were too damaged for sound studies. 

[image: ]

[bookmark: _Toc459199645]Figure 24: Images on the top and bottom left and center are examples of turtle ellipsoidal ocarinas (Photographs by K. C. Kosyk). Image on the right is a ornate wood turtle, (Rhinoclemmys pulcherrima) commonly found in Central America (“ornate wood turtle (Rhinoclemmys pulcherrim), Photograph by Tornadohalt, https://commons.wikimedia.org/w/index.php?curid=638663, CC BY-SA 3.0, accessed August 16th, 2016).

[bookmark: _Toc459199719]2.4.4 Mammal Globular and Tubular Ocarinas

	Mammal globular and tubular ocarinas are the most diverse zoomorphic category of all the sound instruments within the G-752Rj collection. Mammalian iconography mostly consists of globular ocarinas with one tubular ocarina example (an armadillo). I divided the collection into armadillos, bats, felines, and unidentifiable, one of which may be a Central American agouti representation, based on the appliqué heads of the instruments. The bodies, like on the bird ocarinas, are spherical and take the form of a seven to nine banded armadillo, with the exception of the unidentifiable (possible Central American agouti) ocarina which has a polyglobular body (more than one inner chamber) and triangle incisions (Figure 25). 
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[bookmark: _Toc459199646]Figure 25: Images on the left and center are examples of a mammal ocarina that may have a polyglobular inner chamber (photography by K. C. Kosyk). The ocarina may be in the form of a Central American Agouti (Dasyprocta punctata) (image on the right) (“A central American Agouti (Dasyprocta punctata) in Gamboa, Colón, Panama”, Photographer Geoff Gallice, https://commons.wikimedia.org/w/index.php?curid=15953984, CC BY 2.0., accessed on May 6th, 2016). 



	Mammalian ocarinas have appliqué heads which can be used to distinguish species, in addition to button shaped feet attached to the underside of the instrument. The heads are situated at the base of the mouthpiece, and the bottom or base of the instrument supports a suspension hole so that the instrument may have been worn or decorated with fibre attachments. 

	The armadillo carapace bodies on each of the mammal species vary, depending on the size of the instrument. Smaller instrument only support approximately five bands while the larger instruments can have up to nine bands. These bands act as zone dividers, which separate areas with impressions that were made by using shell and corded material in horizontal and vertical movements. These impressions would have been infilled with white paint similar to the other species of ocarinas. The armadillo carapace does not fully encase the body, leaving a smooth and burnished back to the ocarina. Each instrument of this type has four finger-holes that usually protrude through the impressed sides of the armadillo’s shell and avoid the incised bands. 

	Only four of the 17 mammalian ocarinas were able to produce sounds that ranged between Cb5-40 (523Hz) to D7 (2349Hz). The tones were slightly airy which may suggest that there was damage to the fipple component of the airduct system (appendix C, tracks 8-11). The notes do not conform to any patterning based on mammalian classification, which is expected given the size of the instruments. In three of the instruments, the first three major notes of the series tended to stay within a semi tone of each other until the fourth note which often resulted in a one to two whole tone drop in sound (Figure 26). The full 16 finger positions and note accompaniments are demonstrated in appendix A along with spectrographic analysis of these tones.  
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[bookmark: _Toc459199647]Figure 26: The tonal capacity for three unidentified mammal (G-752Rj Fs 10 81 80, G-752Rj Fs 9 113 143, and G-752Rj Fs 12 154 163) and one feline (G-752Rj Fs 9 109 136) globular ocarinas from the G-752Rj collection ranging from Cb5-40 (523Hz) to D7 (2349Hz).

[bookmark: _Toc459199720]2.4.4.1 Armadillo

	The collection includes two complete armadillo ocarinas with inner chamber volumes of 12 cm³ and 28 cm³ (Figure 27). The smaller armadillo is classified as Marbella Corozal ceramic type because of its lighter paste composition and incised pattern. It has very little shell impressions compared with the larger armadillo, classified as Marbella Zoned Incised ceramic type. The larger armadillo is a tubular ocarina because of its elongated shape and form. Both armadillo ocarinas vary in style with other zoomorphic ocarinas because the head is situated across from the mouthpiece instead of at its base. The appliqué head is not part of the inner chamber volume. Both armadillos have extending arms that reach out and clutch their snouts, which is a common theme for this kind of ocarina (.e.g., the Pre-Columbian Costa Rican armadillo style ocarinas curated at the Denver Art Museum, Glenbow Museum, Museo Nacional de Costa Rica, and Peabody Museum). Unfortunately, neither of these instruments could produce sound due to the damaged fipple region of the airduct system. 
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[bookmark: _Toc459199648]Figure 27: The image on the left is an armadillo globular ocarina and the image in the center is an armadillo tubular ocarina, both from the G-752Rj collection (Photograph by K. C. Kosyk). For comparative purposes the image on the right is of a nine-banded armadillo (Dasypus novemcinctus) (“Nine-banded Armadillo”, Photographer Hans Stieglitz, https://commons.wikimedia.org/w/index.php?curid=11037077, CC BY-SA 3.0, accessed May 6th, 2016). 

[bookmark: _Toc459199721]2.4.4.2 Bat

	One bat in the G-752Rj collection was too damaged to record the approximate inner chamber volume. However, this ocarina was one of the largest in the collection (Figure 28). The head is small compared to the rest of the body and includes an appliqué face and two appliqué ears added independently. The face has a long snout with fairly large nostrils. The mouth of the bat is open, in a smile or grimace. The ears are round with small, central indentations. The eyes are large and close together on either side of the bat’s snout. The instrument’s body consists of the standard armadillo carapace like the other ocarinas within the collection. The bands are spaced further apart, leaving large shell-impressed zones between the incised bands which surround most of the body. There are no appliqué wings and the base is broken. This instrument produced no sound due to damage while buried. 
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[bookmark: _Toc459199649]Figure 28: The images on the left and in the center are examples of a bat globular ocarina from the G-752Rj collection (Photographs by K. C. Kosyk). The image on the right (for comparison) is of a Greater sac-winged bat (Saccopteryx bilineata) endemic to Costa Rica. Notice the shapes of the eyes, elongated snout, and protruding ears on the bat ocarina in comparison with the Greater sac-winged bat (“Greater sac-winged bat”, Photographer Karin Schneeberger, https://commons.wikimedia.org/w/index.php?curid=20967986, CC BY-SA 3.0, accessed May 6th, 2016). 

[bookmark: _Toc459199722]2.4.4.3 Felines

	Feline globular ocarinas were difficult to identify because they are very similar in appearance to bat globular ocarinas. The feline ocarinas in the collection have a slightly larger snout, larger and rounder ears, and a pronounced nostril region that looks like endemic felines in Costa Rica (Figure 29). Two identified felines in the collection have inner chamber volumes of 28 cm³ and 99 cm³. Both feline ocarinas are Marbella Zoned Incised and exhibit armadillo carapace bodies as the other ocarinas in the collection. The head is supported against the base of the mouthpiece region and consists of a large open snout surrounded by wide circular appliqué eyes. The ears jut out from the sides of the ocarina. The impressions within the incised zones on the body are made with shell but vary both horizontally and vertically compared to other instruments. The finger-holes are consistently placed between the incised bands within the impression zone of the body. There is a suspension hole at the base of the instrument. 

[image: E:\felines fixed.png]

[bookmark: _Toc459199650]Figure 29: The images on the left and center are front and side views of a feline globular ocarina from the G-752Rj collection (Photographs by K.C. Kosyk). The image on the right is of a margay cat (Leopardus wiedii) native to Costa Rica (“Margay cat” (Leopardus wiedii), Photographer Malene Thyssen, https://commons.wikimedia.org/w/index.php?curid=1261721, CC BY-SA 3.0., accessed May 6th, 2016).



	The feline G-752Rj 9 109 136 was the only identifiable mammal ocarina that could produce sound (Figure 26). It had the ability to produce tones from G#5-20 (831Hz) to F#6 (1480Hz). The mid range quality of sound of this instrument gave it an earthy and somewhat airy tone. 

[bookmark: _Toc459199723]2.4.4.4 Unidentifiable

	Nine complete, and two fragmented mammal globular ocarinas are unidentifiable due to uncertain iconographic identification and/or damage. I include them with mammalian ocarinas primarily because of circular appliqué on the instrument’s back which may have represented animal legs/feet, and which were absent on bird ocarinas (Figure 30). The unidentifiable ocarinas range in size from 26 cm³ to 184 cm³. Three unidentifiable ocarinas were able to produce sound ranging in tones from Cb5-40 (523Hz) to D7 (2349Hz). These instruments in particular were varyingly flexible in their tonal ranges, having the ability to obtain high as well as low notes. The 16 different finger positions and the tones of their notes can be found in appendix A, alongside their spectrographic analysis in appendix B. All of the unidentified mammal ocarinas have armadillo bodies with incised bands and shell impressions. 
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[bookmark: _Toc459199651]Figure 30: Two examples of unidentified mammal globular ocarinas. The picture on the far right is an example of the button-like appliqué attachments which may have been animal feet/legs (Photographs by K. C. Kosyk).

[bookmark: _Toc459199724]2.4.4.5 Double Headed Globular Ocarinas

	Double headed globular ocarinas are amongst the most unique and well designed ocarinas in the entire G-752Rj collection (Figure 31). Five of these varied in inner chamber volume size from 21 cm³ to 154 cm³. Most were large and had a rich, deep sound that required a lot of air to produce, yet filled the entire space with tone. The combinations consisted of a bat and feline, a bat and bird, an armadillo and vulture, an armadillo and feline, and an armadillo and unidentified mammal. Their bodies include the typical armadillo carapace with incised bands and shell-impressed horizontal impressions. The finger-holes averaged 1 cm in diameter and were probably made by a standardized tool. The thickness of these instruments is slightly larger than the other ocarinas, as it was necessary to support the large body. Each of the instruments had basal suspension holes.  
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[bookmark: _Toc459199652]Figure 31: Two examples of double headed globular ocarinas. A1 and A2 are bat and feline combinations; B1 and B2 are vulture and armadillo combinations (Photographs by K. C. Kosyk).



	Three of the five instruments were able to produce sound that ranged from Eb4 (311Hz) to F6 (1397Hz) (Figure 32). The tones stayed within the mid range pitch level (appendix C, tracks 12-14). Due to the size of their inner chamber volumes, these instruments produced resonance that slightly vibrated the ceramic body, and which could be felt by the instrumentalist. 	 
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[bookmark: _Toc459199653]Figure 32: The tonal capacity for three of the five double headed mammal globular ocarinas from the G-752Rj collection ranging from Eb4 (311Hz) to F6 (1397Hz).



[bookmark: _Toc459199725]2.4.5 Tubular Ocarinas

	Tubular ocarinas in the collection are noteworthy because a majority of them are decorated with anthropomorphic faces at the base of the mouthpiece (Figure 33). It is rare to find instruments with anthropomorphic imagery during this time period. Unfortunately, as these instruments are very fragile, only one is preserved intact (Figure 34). I did not play these instruments or record measurements due to conservation concerns and their fragmentary condition. They are called tubular ocarinas because the body is enclosed with the only means for air to escape through the openings in the finger-holes and airduct system. The finger-holes on these instruments had timbre modification (as additions of clay surrounding the finger-holes) which altered their sound. Guerrero (2009) suggests that these additions were visual representations of legs. I argue however, that the artisan wanted to create a certain tone, and as a result, manipulated the instrument’s construction. 
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[bookmark: _Toc459199654]Figure 33: An example of a tubular ocarina from the collection with the body on the right and mouthpiece and anthropomorphic appliqué (that would have been attached to the mouthpiece) on the left (Photo by K. C. Kosyk).



	These instruments are classified in Guerrero’s (2009) report as Marbella Café Claro, a ceramic typology with which I am unfamiliar. Many of the Marbella ceramic types are included as Marbella Zoned Incised until chemical tests can differentiate between the different varieties. 
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[bookmark: _Toc459199655]Figure 34: One of the complete tubular anthropomorphic ocarinas with finger-holes that have timbre modification (Photo by K. C. Kosyk).

[bookmark: _Toc459199726]2.4.6 Globular Flutes

	There was one globular flute within the collection of indeterminate species because the face of the instrument is eroded; although, it has characteristics of a bird globular flute (Figure 35). This instrument has a globular inner chamber with three finger-holes progressing linearly down the body of the instrument. It is classified as a globular flute because it has a spherical inner chamber that is not totally enclosed, thus leaving an opening at the base of the instrument that may or may not have been intended as a finger-hole. The instrument has the incised banded patterning like the other instruments with armadillo carapace bodies; however, there appear to be no impressions, rather incised triangles like the possible Central American agouti globular ocarina mentioned previously. The face is situated at the base of the mouthpiece and the eyes and potential beak are slightly visible. The finger holes of the instrument were slightly damaged. This instrument could not produce sound. 
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[bookmark: _Toc459199656]Figure 35: The only globular flute within the collection at three different camera angles demonstrating the position of the finger-holes (Photo by K. C. Kosyk).

[bookmark: _Toc459199727]2.4.7 Whistles or Rattles

	According to Guerrero’s (2009) catalogue there were three whistles (Figure 36) found at the G-752Rj site. I only examined two of them and I believe that they may have been rattles, rather than whistles. I was not allowed to play these artefacts due to conservation concerns. These artefacts have a diameter of approximately 3.6 cm at the base, a height of 3.6 cm, and a width of 3.8 cm. They could have supported several pellets which would have rattled inside the artefact as it was carried or shaken. The artefacts do not seem to have any surface decoration. 
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[bookmark: _Toc459199657]Figure 36: Two examples of the three potential whistles or rattles from the G-752Rj site (Photo by K. C. Kosyk).



	In the next chapter I discuss communities of practice in the production techniques of sound instruments from the G-752Rj collection.

[bookmark: _Toc459199728]Chapter 3: Production

	The main goal for this chapter is to examine variability within the production processes of sound instruments from the G-752Rj collection in order to identify communities of practice within groups of producers. The first section of this chapter is an introduction to two methodological concepts, experimental archaeology and chaîne opératoire, that I use to observe various production stages of the sound instruments. The second section focuses on physical attributes from aerophones within the collection that suggest the use of certain production techniques. In adopting an experimental archaeological approach, I look at physical attributes associated with the production of sound to establish a chaîne opératoire outlining a series of production steps for constructing globular ocarinas, tubular ocarinas, and whistles. I conclude by using measurements of these physical attributes of the globular ocarina collection to argue for consistency rather than variation within production techniques. Therefore, evidence would support a community of practice within the G-752Rj collection.  

[bookmark: _Toc459199729]3.1 Introduction to Chaîne Opératoire and Experimental Archaeology 

	The chaîne opératoire (operational sequence) is a methodological tool for understanding social acts and technological sequences in the steps of production, consumption, and deposition of artefacts (Gosselain, 1992:559-586). The term chaîne opératoire was first coined by A. Leroi-Gourhan (1993) while seeking to understand and categorize the steps involved within the manufacture and use of an object. It is dependent on the material through which social actions are performed (which may have intentional or unintentional uses) (Dobres, 2000:169), the gestures that are used within the process of making a material object (Kendon, 1993, 1997), and the knowledge that is needed to maintain a practice which can be culturally dependent (Pelegrin et al., 1988). 

	The chaîne opératoire is a useful tool in understanding the correlations between manufacturing stages and social behavioural practices. In craft production, there is preservation of certain technical processes at the individual and group level that express identity (Dobres, 2001:53-54). These processes are passed down from generation to generation through the transmission of knowledge between a teacher and an apprentice and is constrained through practices and traditions maintained in the chaîne opératoire (Mauss, 1979). Therefore, new members (aka apprentices) of a group, learn skills from a teacher who indoctrinates them in the expected cultural practices of the community. New members may also maintain the craft practices (and skills) of their originating group which results in variation in the archaeological assemblage (Wenger, 1998). 

	Lave and Wenger (1991) argue that the transmission of knowledge and practice exists in a ‘situated learning environment’ that incorporates different communities of practice within everyday life. 	A community of practice is formed by the engagement of individuals in collective learning within a shared domain (Lave and Wenger, 1991; Wenger 1998). This suggests that the relationship between an apprentice and teacher are not well defined and teacher/apprentice roles may change as members move within these communities of practice. Members can participate in several practices at once and are not confined to just one group for obtaining knowledge and skills. The transmission of knowledge between individuals and their societal ties leaves traces of identity in technical processes associated with the chaîne opératoire that are observed in ceramic assemblages. 

	Through experimental archaeology (an analytical process of re-creating and assessing aspects of manufacture of a cultural practice) I link aspects of the production process with production identities to argue that the traditions associated with sound instrument construction were affirmed for several generations at the G-752Rj site. 	Experimental archaeology combined with the chaîne opératoire methodological approach has several benefits for understanding past cultural practices. For instance, production identities could be used to understand how some traditions were affirmed, negotiated, and at times contested during the construction of an object (Dobres, 2001; Schiffer & Skibo, 1997:29; Schiffer 1976:49-52). Additionally, understanding the chaîne opératoire of sound instruments is useful when conceptualizing varying social units and the variations within production sequences across geographical regions (Stark, 2006:18-21). This could be useful for identifying technological traditions within the archaeological migration of sound-related practices. Finally, the chaîne opératoire is a good approach for understanding normal everyday activity of individuals and therefore preserved cultural constructions. It is a means for understanding how individuals can manipulate group identity rather than it solely being the result of social institutions (Stark, 2006:18-21).

[bookmark: _Toc459199730]3.2 Applying Chaîne Opératoire and Experimental Archaeology Methodological Approaches to the G-752Rj collection

	My thesis seeks to identify communities of practice at the production stage through an examination of producer made attributes observed in the final form of sound instruments. In a community of practice, individuals engage with one another to share and learn knowledge about a skill set. An individual, through practice and engagement with the material, embodies movements copied and appropriated from a more experienced individual. As a result, practices become preserved in a community and certain practices can identify specific groups from one another (Gosselain 1998; Minar and Crown, 2001). 

	Like most ceramic archaeological material, aspects of the chaîne opératoire in sound instrument production are destroyed as the instrument is constructed. In the collection, the producers have left behind physical attributes of the production process on the inside of the inner chamber. Also, there are intentional modifications made to the outside of the instrument that are used to either enhance the appearance or improve sound quality. These traits left behind by the producer (inner chamber thickness, structure of the mouthpiece, position of the finger-holes, dimensions of the airduct, etc.) were the result of embodied processes and decisions that are maintained in the final product. They can be measured and compared for consistency and I use these traits to argue for a community of practice in the G-752Rj collection.

	In order to better understand how visible production attributes in ceramic sound instruments are used in determining embodied gestures – and therefore demonstrate variability and/or consistency within the collection – I have used experimental archaeology to reconstruct a chaîne opératoire sequence for making globular ocarinas, tubular ocarinas, and whistles (Table 2). The four main production steps that I have highlighted in Table 2 were developed as I constructed several ocarinas on my own from processed artist’s clay. I learned how to make ocarinas when visiting a household of artisans in Guatemala City, while I attended a conference on music archaeology. Since then, I have been working on my technique by observing completed ocarina forms and by watching videos on their production.  

	Table 2 begins with three types of instruments that were found at the G-752Rj site; whistles, tubular ocarinas, and globular and ellipsoidal ocarinas. Each of these instruments is represented by a different colour so that it is possible to trace the potential production sequences at various steps. 

	I have outlined four main steps in the chaîne opératoire of sound instrument production. ‘Step 1: Resource Procurement and Preparation’ refers to the methods involved in obtaining and sourcing clay using petrography and chemical testing. ‘Step 2: Primary Forming Techniques’ refers to the steps and methods that are involved in shaping the clay into the body of the sound instrument. I was able to identify the pinch and pull technique within the collection but mention the molding technique as an alternative method for producing ocarinas (although this ceramic practice may not have existed prior to A.D. 800 in the Greater Nicoya region and requires further investigation). A molding technique would have secured two halves of the ocarina body together making it the weakest part of the aerophone and more susceptible to fracturing. I did not find any evidence for the molding technique; however, most of the fragments found at the site belonged to smaller volume aerophones. According to Young-Sánchez (2010:22) the coiling method – which involves smoothing out long coils of clay into desired forms – is another technique for producing sound instruments. However, I did not find evidence of coiling on the G-752Rj fragments of ocarinas. There are distinct finger-markings on several of the ocarina fragments that suggest that the pinch and pull method was the primary method of producing ocarinas at the G-752Rj site. ‘Step 3: Secondary Forming Techniques’ are identified as additions to the main body used to complete the form of the ocarina such as the mouthpiece and the base. ‘Step 4: Finishing and Surface Decorative Techniques’ refers to the steps that were used to decorate the instrument and construct the airduct and fipple system which is used to produce sound.  

	In the next section, I follow Table 2 and break down each step in more detail. I explain the processes behind each of these four steps to better understand how the physical attributes were left behind by the producer. These attributes are what determines variability in the production processes of aerophone construction.  



































[bookmark: _Toc459199689]Table 2: Four step production sequences associated with the chaîne opératoire of whistles, tubular ocarinas, and globular/ellipsoidal ocarinas.



[image: ]

[bookmark: _Toc459199731]3.2.1 Step 1: Resource Procurement and Preparation

	The scope of this thesis does not include studies on the compositional characteristics of clay used in the construction of these ocarinas. The aerophones in this collection are categorized under Marbella based on current established ceramic typology for this region. There have been studies pertaining to Greater Nicoya ceramic paste composition and I would like to direct the readers to the following articles and dissertations: 

	The first study is by Frederick Lange and Ronald Bishop (2013) who introduce the concept of different ceramic schools as a way to characterize Greater Nicoyan ceramics within a regional focus. Their paper uses data that has not been updated since 1980s. They mention the type-variety classification system which is based on two principle studies; one from northwestern Costa Rica by Claude Baudez (1970) and the second from the Rivas region in Nicaragua by Paul Healy (1980). They assess the type–variety classifications system by comparing their results to chemical tests on paste composition. Lange and Bishop (2013) argue that there was a high correlation (95%) between both methods of classifying ceramics. 

	In comparing the Greater Nicoya ceramics with paste compositions from the Maya region, they found considerable compositional differences which they attributed to the sourcing of the material; volcanology, hydrology, and geology between these two cultural regions. Lange and Bishop (2013) argue that these ceramics schools, based on type-variety classification and chemical composition, represented certain practices and traditions which was the result of the transmission of knowledge between the Rivas and Northwestern Costa Rica regions. They argue that certain clay compositions and ceramic types were maintained for hundreds and in some cases thousands of years. This would suggest that continuity within traditions and paste recipes were regionally differentiated and highly standardized. They suggest as many as 38 potential schools of ceramics, and identified 10 major schools (Lange & Bishop, 2013:36-37). 

	More recent research on this topic of ceramic traditions and cultural influence can be found within Larry Steinbrenner’s (2010) doctoral dissertation that includes aspects of small changes that can be discerned within paste composition. Additionally, Carrie Dennett’s (2016) doctoral dissertation builds on Lange’s petrographic microscopic work and confirms the high level of correlation between the type-variety classification and paste compositions.   

	Within the G-752Rj, there were several different ceramic paste compositions that would be worth exploring in future studies. 

[bookmark: _Toc459199732]3.2.2 Step 2: Primary Forming Techniques

	This step includes gestures that are made by an artisan in the forming of the body of the ocarina after the clay has been obtained and prepared. The aerophones in the G-752Rj collection are all finished products therefore there is no definitive way to know how the clay was first handled before it was shaped into an instrument. The following steps are based on my experiences working with clay in constructing ocarinas and rattles. 	Initially, determining the amount of clay to use is dependent upon the size of the ocarina or instrument that will be produced. Typically, I select an amount of clay that fits into the palm of my hand which would produce a mid-tone instrument (Figure 37A). Kneading the clay and removing all air pockets and surface cracks is important because the ocarina needs to have a smooth finish on the inside to produce a solid tone. In my experience, the easiest way to manipulate the clay would be to roll it in between both hands until it becomes a smooth sphere. 

	After observing the complete and fragmented ocarinas from the G-752Rj collection, I hypothesize that there are two probable forming techniques for constructing the body of the instruments; pinch and pull and/or the molding technique. In my experience, the pinch and pull technique would have most likely been used over the molding technique since it is the most expedient way (and easiest way) for constructing an instrument. The pinch and pull technique was probably used for all forms of sound instruments from G-752Rj collection whereas the molding technique may have only ever been used for globular and ellipsoidal ocarinas. Table 2 demonstrates these techniques at the various steps of production.

	When constructing a globular and ellipsoidal ocarina using the pinch and pull technique, I start by holding a spherical ball of clay in the center of my less dominant hand. Then I slowly push my thumb through the center of the clay creating a depression. This depression either went all the way through the clay to the palm of my hand creating a donut shaped vessel (Figure 37C) or it would stop approximately 1 cm away from the palm (Figure 37B). I use my thumb and fingers on the inside and outside of the vessel alternatively to pinch and pull at the clay in order to develop the body of the ocarina (Figure 37D, 37E, 37F). The fingers action in pinching the clay from the inside would be more intense then the thumb on the outside because the ocarina body expands but needs to maintain a constant width at either opening. 
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[bookmark: _Toc459199658]Figure 37: Step 1, primary forming technique illustrated using experimental archaeology (Photographs by K. C. Kosyk).



	Essentially, this technique is used for making pinch pots but it can also be used for forming ocarinas as long as the thickness of the walls are uniform and the openings, either at the top or at the top and bottom, remain at about a thumb’s diameter in width. This technique was observed in the fragments for each of the whistle, tubular ocarina, and globular/ellipsoidal ocarinas (Figure 38). 
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[bookmark: _Toc459199659]Figure 38: Finger marks found in several fragments of ocarinas from the G-752Rj collection. These finger markings may suggest the use of the pinch and pull technique for developing the aerophone body (Photograph by K. C. Kosyk). 

	In developing the body of a whistle, the pinch and pull technique would have been the fastest method of production. Normally I would begin with a lump of clay no bigger than the midsection of my palm and gradually pinch and pull until the main whistle body was formed. Then I would make sure that my hands were sufficiently wet to be able to twist and pull the clay upwards forming a conical top. The whistles were never uniform in shape as they support a flatter base and a conical top. 

	The tubular ocarinas (Figure 39) are elongated compared to the globular and ellipsoidal ocarinas. In forming a tubular ocarina, I start with a larger lump of clay and roll it into a small cylindrical shape rather than a sphere. Then I push with my fingers rather than my thumb into the center of the clay but never all the way through. The body is created similarly to the globular ocarinas using the pinch and pull technique. However, my thumbs and fingers work with the same intensity since there is no need to develop a rounder body. The tubular ocarina body would have a larger opening at the top approximately two finger widths in diameter.
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[bookmark: _Toc459199660]Figure 39: An example of a fragmented tubular ocarina with base and finger-hole appliqué attachments. The body would have been made in several parts due to the consistency of the fracturing amongst the nine recovered tubular ocarinas (Photograph by K. C. Kosyk).



	The second primary forming technique is the molding technique which could have been used to make the larger double-headed ocarinas. Greater control is conveyed by the molding technique when developing the body of the aerophones compared to the pinch and pull technique, due to the overall size of the instrument. In archaeological collections, it is possible to determine molding techniques based on the fracture points of fragments. The instruments constructed with this technique are weakest and most likely would fracture where the two halves are re-attached. In the G-752Rj collection, there were many recovered fragments but I could not identify the molding technique due to poor preservation.  

	When examining complete ocarinas it is difficult to tell if the molding technique was used or not because often the remnants of the halves being reattached would have been covered with surface decoration. It may be possible to use a microscope to examine the inner chamber of the ocarina for production techniques. For example, the pinch and pull technique often leaves finger markings or impressions in the clay whereas with the molding technique the walls of the inner chamber may have been of more uniform thickness. 

	When using the molding technique I start with a large sphere of clay that I split into halves. One of the halves is cleaned out using a tool to form the ocarina body into a hollow shell. The second half is cleaned out the same way as the first and then attached to the first half forming an ocarina body. The second half could have also been compressed and appliqué may have been added before it was reattached to the first half forming an ocarina body. This method is more complex because the ocarina would have had to harden somewhat before the reattachment process because the shape of the ocarina would have been disturbed if the clay was still soft.

[bookmark: _Toc459199733]3.2.3 Step 3: Secondary Forming Techniques

	After primary forming, the ocarina bodies are now constructed. I immediately start to construct the secondary forming techniques which involve the construction of the base and the mouthpiece of the ocarina. Step 2 in Table 2 demonstrates two different construction chains to follow: 1) building of the mouthpiece first and the base afterwards; or, 2) construction and attachment of the base first and the mouthpiece afterwards. I often start constructing the mouthpiece first because it leaves access to the inner chamber of the ocarina throughout this process. It is important to get the mouthpiece attached correctly or the instrument would not be able to produce sound. 	

There are two methods for constructing and attaching the mouthpiece that I have discovered using experimental archaeology, and which can be observed within the fragments of the G-752Rj collection (Figure 40). The first method involves using additional clay to construct the mouthpiece as a separate system from the ocarina body and then attaching the mouthpiece to the top of the ocarina before either reaches their leather hard stage.  

[image: E:\Chapter 4 - Production\mouthpieces.png]

[bookmark: _Toc459199661]Figure 40: Example of a mouthpiece fragment from the G-752Rj collection. There are clean cut fractures which may suggest that this section of the ocarina was produced as a whole mouthpiece system before attaching the top of the ocarina body. There are several examples of mouthpieces that have been similarly fractured within the collection (Photograph by K. C. Kosyk). 

	The second method involves using pre-existing clay from the body of the ocarina to create a mouthpiece. Instead of creating the thumb-wide diameter at the top of the ocarina body during the primary forming stage, I continually pinch and pull the clay from the body upwards until it lumps at the top of the ocarina (Figure 41). Then the additional clay is formed into a mouthpiece.
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[bookmark: _Toc459199662]Figure 41: Two examples where I used the pinch and pull technique to form a mouthpiece from additional clay pulled from the body of the ocarina (Photograph by K. C. Kosyk). 



 	There are two methods that I discovered for producing the ocarina base. In step 1, I intentionally left the bottom of the ocarina open so that I would have access to the inner chamber during mouthpiece construction. In step 3, the base needs to be attached to the bottom of the ocarina body. The first method involves pulling additional clay from the surface and base of the instrument to the bottom of the ocarina body. Here, I would insure that my hands were sufficiently wet and I work the clay until a point forms at the bottom of the ocarina. The second method is to attach additional clay to the bottom of the ocarina body directly. I would mold the clay with my fingers until the inner chamber was closed and the base had enough clay to support a suspension hole. 

	There are a large number of ocarina bodies in the collection whose bases had been fractured off, leaving the bottom of the ocarina and base exposed (Figure 42). Therefore, I think that it was most likely that the base was attached separately using additional clay after the construction and attachment of the mouthpiece.  
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[bookmark: _Toc459199663]Figure 42: Here are two examples, images on the left and right, of two ocarinas from the G-752Rj collection that have fractured off their bases. The middle image is an example of a fractured base (it demonstrates the portion of the base that would have been only visible on the inside of the ocarina). The outer ring of the base is shorter than the mid section. This could be the result of when the base was attached to the body of the ocarina. The outer ring portion would have been dispersed across the rest of the body while the mid-section fits snugly into the bottom of the ocarina (Photograph by K. C. Kosyk).   



	Once both the mouthpiece and base are attached, I then add either additional decorative appliqué to the base of the instrument or add the airduct system (which is used to produce sound). I construct the airduct system by molding additional clay into various animal and anthropomorphic shapes which I then attach to the base of the mouthpiece system. In order to insure that they are all attached securely, enough pressure needs to be added to both the appliqué and mouthpiece. The added pressure often curves the mouthpiece system. In the G-752Rj collection, many of the mouthpieces were curved slightly. Perhaps the artisans making the ocarinas were compensating for pressure required to add appliqué. After attaching the appliqué I then construct the airduct system. 

	The airduct system used for producing sound is very temperamental. Slight movement of the clay could result in an ocarina that cannot produce sound. To construct an airduct system I use a flat tool (similar to a tongue depressor) to create a slit into the mouthpiece that extends to the start of the inner chamber (Figure 43A). Then I use another flat tool to create a slit perpendicular to the mouthpiece along the ridge of the opening to the inner chamber. I pull the tool out and slide it at a 45-60 degree angle back into the base of the initial slit (Figure 43B). Then I lift the tool until it is perpendicular to the mouthpiece again, causing the excess clay to gather at the top of the newly formed airduct system (Figure 43C and Figure 43D). 
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[bookmark: _Toc459199664]Figure 43: Experimental archaeology of the several steps that are involved in the production of an aerophone’s airduct and fipple system (Photograph by K. C. Kosyk).

	

	Once the airduct and fipple systems are constructed then it is important to clean around the systems until sound can be produced from the ocarina. In order for the fipple system to work, it needs to be sharp and perfectly aligned tangentially with the slit in the mouthpiece (Figure 10). Therefore, it would be difficult (but not impossible) to add the appliqué after the airduct and mouthpiece system was constructed since the fipple system would have been constantly shifting as appliqué was added to the body of the instrument. 

[bookmark: _Toc459199734]3.2.4 Step 4: Finishing and Decorating Techniques

	The final steps during the chaîne opératoire of my experimental archaeological approach in understanding the construction of sound instruments from G-752Rj consist of finishing and decorative techniques that are added to the instruments before they reached the leather hard and firing stage. These steps consist of adding the finger-holes through which the instrument would be able to produce multiple tones, and body surface decoration to accompany the appliqué anthropomorphic or zoomorphic iconography added in the previous step (Figure 44). 

	When creating finger-holes on an instrument it is important to consider the overall volume of the instrument body. If the finger-holes are too large for the body there would be insufficient air to sustain a note within the instrument and the instrumentalist might have difficulties covering the entirety of the finger-hole. If the finger-holes are too small then it would be increasingly difficult for the instrumentalist to find the finger-hole as he/she is producing different tones. In a modern ocarina, no two finger-holes would ever be the same in order to maximize the tonal capacity of the instrument. In a four holed globular ocarina, there is a potentially 16 different finger positions (16 different tones) assuming that the holes were completely covered each time and that a tone did not require half a hole coverage. The finger-holes on instruments from the G-752Rj collection are all uniform in size producing a maximum of 5-6 tones (discussed further in Chapter 2). I use a standard tool, such as a wooden dowel inserted into the clay, for constructing the finger-holes in the ocarinas made in the experiment.

	The ocarinas in the G-752Rj collection had finger-holes that were most likely constructed by inserting a stick through the clay and the placement of the finger-holes were positioned either by eyeballing or measuring based on hand size. There is consistency within the collection of finger-hole placement and inner chamber volume size.
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[bookmark: _Toc459199665]Figure 44: Example of an ocarina from the G-752Rj collection demonstrating a ring of dispersed clay. This most likely would have been the result of a stick-like object pushing extra clay aside in order to produce uniform finger-holes (Photograph by K. C. Kosyk). 



	A minority of the globular and ellipsoidal ocarinas for the G-752Rj collection had finger-holes added before applying any sort of surface decorative technique (Figure 45D). The majority had incised and impressed designs added to the body before the four finger-holes were added (Figure 45A, 45B, 45C). Additionally, the finger-holes were added in the upper and bottom portion of the impressed patterns. Rarely did the finger-holes interfere with the incised geometric patterns. 

	In tubular ocarinas, four of the six finger-holes have timbre modification. Timbre modifications are adjustments added to the instrument in order to produce a certain sound or tone. Because four of the finger-holes were surrounded by clay, which would alter the tone of each of the notes, a certain tone may have been desired. Timbre modification techniques were only applied to the tubular ocarinas. 
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[bookmark: _Toc459199666]Figure 45: This image demonstrates the finger-hole positioning surrounded by an impressed pattern (Photographs by K. C. Kosyk). Images A, B, and C, demonstrates finger-holes that had been added after the impressions were made to the ocarina body. Image D is an example of added impressions to the ocarina body after the finger-holes were added. 



Table 2 Step 4 refers to a stage in which the body of the aerophones is decorated either with body shell impressions, body incisions, or a mixture of both. The ordering of surface decorations on the body of the aerophones is unclear in the G-752Rj collection. For example, if initially body incisions were added to the surface of the instrument, then it may have been difficult to avoid disrupting the impressed patterns. If the body impressions were added before the incisions, then the area for which the incisions were designed would have to be cleaned before the incisions could be applied. I believe that perhaps incised and impressed surface decorations, making up the majority of the armadillo carapace on each of the instruments, occurred simultaneously. 

	As discussed in the previous chapter, the G-752Rj globular aerophones had bodies comprised of an armadillo carapace made up of incised lines defining the outline of the shell impressions (Figure 46). The shell impressions on most of the instruments were made perpendicular (or horizontal) to the mouthpiece. There were a few that had vertical shell impressions as well as one instrument that consisted of mixed impressions. These impressions were most likely made by impressing the outer portion of a bivalve shell. I did not have shells at my disposal to conduct experimental archaeology on shell impressions. However, I believe that there is potential for future research in observing community of practice amongst variation with the direction and depth of these shell impressions. Additionally, potential future research could discuss the various types of shells used in making impressions. For example, according to Wingfield (2009) spondylus shells were considered rare items harvested in deep waters and used in Mesoamerican jewellery. It would be interesting to conduct studies on the rarity of certain shell types and whether or not this may have had symbolic implications.  

	Two instruments in the G-752Rj collection may have also been impressed with cord rolled impressions; a technique known as rouletting (see Soper, 1985:40, Figure 7, 1st image). A fine braided cord would have been wrapped around a stick or cylinder and rolled into the clay. This is visible as uniform cord indentations that are often diagonal to the direction of the impressed pattern as the cord is rolled back and forth (Figure 46B). Other impressions included crosshatching on two of the instruments from the G-752Rj. The crosshatching is very uniform and I have not yet been able to discern how they were impressed. 

	The ellipsoidal ocarinas from the collection did not have impressions but rather incised geometric designs in the shape of a turtle’s carapace. The underside of the ellipsoidal ocarina had three or four large ‘x’s as well as circles (refer to Chapter 2.4.3). 
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[bookmark: _Toc459199667]Figure 46: Examples from the G-752Rj collection demonstrating the variability in impressed patterns on the globular ocarinas from the collection. Images A, C, D, E, F, and G, all are examples of horizontal shell impressed clay. Image B may have been vertical shell impressed clay or cord impressed clay (rouletting). Image H is an example of variety perhaps within the shells that were used for impressing the clay. Image I demonstrates uniform crosshatching. I have not been able to identify the technique for producing such uniform crosshatching (Photographs by K. C. Kosyk).



	The tubular flutes and ocarinas were not decorated with impressions but some had geometric designs incised around the neck of the instrument right below the mouthpiece and anthropomorphic appliqué. These were often a ring of triangles infilled with punctate dots (Figure 47). 

[image: E:\Chapter 4 - Production\TRIANGLES.jpg]

[bookmark: _Toc459199668]Figure 47: An example from the G-752Rj collection of incised patterns of triangles and punctate dots on the only globular flute within the collection (Photograph by K. C. Kosyk). 



	After observing the G-752Rj collection I infer that the backside of the globular ocarinas were burnished with a stone in several simultaneous motions probably after the ocarina had reached a leather hard state so not to damage the incised and impressed armadillo carapace body. I attempted to reproduce the burnishing on the ocarinas that I had created by adding water to the area I was going to burnish and rubbing a smooth stone across the surface until the body of the ocarina took on a dull sheen. I moved my stone in a spiral pattern across the surface of the ocarina body. 

	Several of the mammal ocarinas of the G-752Rj collection had circular appliqué added to the back of the instrument after the underside was burnished (Figure 48). These may represent animal legs.  
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[bookmark: _Toc459199669]Figure 48: An example from the G-752Rj collection of the back of a mammal globular ocarina (Photograph by K. C. Kosyk). There are appliqué additions the instrument body probably added after it was burnished.



	The ocarinas may have been fired at higher temperatures due to the dark brownish almost black colour of the body of the aerophone. However, it’s more likely that they were fired in a reduced oxygen environment which results in tan clay, such as the Cafe Claro variety, that could turn brown or black depending on the length of the instrument’s exposure to this environment (personal communication, Laura Wingfield, 2016). Most of the instruments had a dull burnish finish as well, which suggests higher firing temperatures. My observations suggest that after the instruments were fired, globular ocarina impressions on the upper side of the armadillo carapace were infilled with white paint (Figure 49). 
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[bookmark: _Toc459199670]Figure 49: One of six instruments from the G-752Rj collection demonstrating the remains of white paint that would have been added to the impressions after firing (Photograph by K. C. Kosyk). 

[bookmark: _Toc459199735]3.3 Communities of Practice

	This thesis is concerned with identifying communities of practice at the production stage through an examination of attributes associated with sound manufacture that can be observed in the instrument’s final form. In a community of practice, members learn from each other the skills necessary to produce material accepted by the group. Over time, members embody certain practices that they learn from skilled and more experienced members. As a result, practices become preserved and often archaeologists can identify groups with certain production processes (Gosselain 1998; Minar and Crown, 2001). 

	In this section, I have identified several traits that would influence the tone and style of sound instruments from the G-752Rj collection that were the result of construction decisions and/or embodied processes of a producer. These traits include: 1) Inner chamber volume: which influences the pitch of the instrument; 2) Inner chamber thickness: which also influences the pitch of the instrument as well as the sound quality; 3) Structure of the mouthpiece: the length and width of a mouthpiece can alter the tone of the instrument (see Chapter two); 4) Position of the finger-holes in relation to each other: can determine sound quality as well as accessibility of certain tones; 5) Airduct dimensions: that may alter the quality of sound of an instrument and determine the fipple and mouthpiece positions on an instrument; and, 6) Size of the finger-holes: which alters sound and quality of the tone of the instrument. Consistency and/or variability within the measurements of these traits might be used to interpret the presence of communities of practice in the collection. 

[bookmark: _Toc459199736]3.3.1 Globular and Ellipsoidal Ocarina Inner Chamber Volume

	I recorded measurements of all complete ocarinas from the collection (66 out of 111 aerophones). The measurements included length, width, and height/depth of the instrument, the thickness of the inner chamber wall (which was measured from inside a finger-hole using a caliper), the dimensions of the mouthpiece and airduct, and the average dimensions of the finger-holes (Figure 50). Unfortunately, the majority of the tubular ocarinas were damaged and preserved as fragments so the data in the following section are just representative of the globular and ellipsoidal ocarinas. 
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[bookmark: _Toc459199671]Figure 50: Example of various measurements that were taken of globular and ellipsoidal instruments from the G-752Rj collection (Photograph by K. C. Kosyk).



	The common denominator between all of the measurements was the inner chamber volume which was measured using the outer chamber length, width, and depth, and compensating for the degree of thickness between the outer chamber and inner chamber. I use the inner chamber volume as a foundation to compare all of the globular and ellipsoidal ocarinas. The inner chamber volume is the determining factor for the construction of the aforementioned traits of an aerophone. For example, the average finger-hole diameter of an ocarina is determined by the inner chamber volume. If the finger-holes are too large the instrument will not hold enough air to produce sound. 

	An x-ray is the best way and least invasive way to determine the inner chamber volume of an ocarina. Unfortunately, I did not have access to an x-ray machine to scan all of the instruments. Instead, I used an ellipsoidal volume formula accounting for the thickness of the instrument. Therefore, my values will only be approximate and if used in a frequency equation, will have marginal error. In the ellipsoidal volume formula, Lo is the overall length of the outer chamber, Wo is the overall width of the outer chamber, Do is the overall depth of the outer chamber, and T is the thickness between the outer and inner chamber. 

Volume of an Ellipsoid = 

	Initially, I was going to use animal typology as my common denominator (organizing the ocarinas by their iconography) however I could not find a correlation between the inner chamber volume and their associated animal (Graph 1). This might represent problems with my animal typology classification or perhaps a certain sound was not required (or desirable) for a specific animal representation. This may suggest that iconography or instrument design was more important than sound in the construction of these instruments. This theory is also supported with timbre modification mechanisms only present on the anthropomorphic tubular ocarinas (9 instruments out of 111 aerophones).  
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[bookmark: _Toc459199616]Graph 1: Inner chamber volume (cm³) when compared with iconographic representation (animal typology) on globular and ellipsoidal sound instruments from G-752Rj.



	In order to determine communities of practice, I compared each globular and ellipsoidal ocarina trait with inner chamber volume. I used a mean line of regression on each graph to visually demonstrate the level of variability within the G-752Rj collection. If there were multiple communities of practice or if there are no communities of practice, then there would be a greater variability of the measurements when compared with the inner chamber volume. 

[bookmark: _Toc459199737]3.3.2 Globular and Ellipsoidal Ocarina Inner Chamber Wall Thickness

	The thickness of the inner walls of the globular and ellipsoidal ocarina bodies in relation to the inner chamber volumes demonstrates a tight clustering of measurements (Graph 2). Most of the thickness measurements fall within 0.20 cm to 0.40 cm giving a line of regression that is almost horizontal which suggests that there is a small amount of variation in the set. The consistency in the thickness of the walls of the inner chamber is not dependent upon the inner chamber volume which may be evidence for a community of practice. The embodied skills of the producers of these instruments resulted in consistency in thickness regardless of production technique (pinch and pull and/or molding technique). The thickness also reflects the skills of the producers. They knew exactly how much clay was needed to produce walls to support various chamber volumes. There appears to be a high level of standardization with regards to instrument production. 
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[bookmark: _Toc459199617]Graph 2: The relationship between the thicknesses of the walls of the ocarina body compared with the inner chamber volume of the instruments. 



[bookmark: _Toc459199738]3.3.3 Globular and Ellipsoidal Ocarina Mouthpiece Dimensions 

	The mouthpiece dimensions (overall length, width, and depth) (Figure 50) of the globular and ellipsoidal ocarina bodies in relation to the inner chamber volumes demonstrate consistency with little variation. Width and depth measurements lie within a range of 1.00 cm to 1.50 cm (Graph 3). There appears to be greater variation in the mouthpiece length measurements ranging between 2.00 cm and 3.50 cm (Graph 3). However, manipulating the length of the mouthpiece of the instruments may have been a way of producing tones to achieve desired sounds (refer to Chapter 2). Visually and functionally the instrument mouthpiece was designed with little to no variation which would support a community of practice. With regards to the entire Marbella Zoned Incised aerophone group there appears to be standardization in mouthpiece construction that remains consistent until A.D. 800. There is variation in mouthpiece form and design temporally and regionally in pre-Columbian Costa Rica. 
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[bookmark: _Toc459199618]Graph 3: Mouthpiece dimensions (Length – blue, Width – Red, Depth – Green) in relation to the inner chamber volume (cm³) of the globular and ellipsoidal ocarinas.

[bookmark: _Toc459199739]3.3.4 Globular and Ellipsoidal Ocarina Airduct Dimensions

	The airduct dimensions (length and width) (Figure 50) of the globular and ellipsoidal ocarina bodies in relation to the inner chamber volumes demonstrate more variation than most of the other recorded measurements. The lines of regression show tight clustering. The length of the airduct’s measurements, ranges from 0.80 cm to 1.20 cm, and a width range between 0.60 cm and 0.90 cm (Graph 4). The level of variation within the airduct measurements may have a direct relationship to the changes in mouthpiece length. The producer may have had to adapt the airduct and fipple system to compensate for the changes in length of the mouthpieces. 

	Visually and functionally the instrument airduct was designed to be rectangular (the shape and size of the airduct vary temporally and regionally in pre-Columbian Costa Rica) with a sharp square fipple. I argue that the design of the airducts in the G-752Rj collection support a community of practice even though the dimensions of the airduct demonstrate more variability than other measurements. A larger airduct in terms of inner chamber volume, would produce a more earthy and airy rather than strong and clear tone. The design of the airduct may have been restricted to the kinds of tools that were available in order to produce a mouthpiece windway and fipple system.
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[bookmark: _Toc459199619]Graph 4: Globular and ellipsoidal airduct dimensions (Length – blue, Width – red) in relation to inner chamber volume (cm³) of G-752Rj ocarinas. 

[bookmark: _Toc459199740]3.3.5 Globular and Ellipsoidal Ocarina Finger-hole Diameters

	Finger-hole diameter measurements when compared with inner chamber volume are very consistent, with data clustering between 0.40 cm to 0.90 cm (Graph 5). This supports the hypothesis that the finger-holes may have been constructed with a certain kind of material that varied in size relative with the changes in inner chamber size. For example, a reed of a certain diameter or perhaps a stick that would make a uniform circular shape was used for producing finger-holes. Due to the standardization of finger-hole diameter in relation with the inner chamber volume, I would argue that there is a community of practice. 
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[bookmark: _Toc459199620]Graph 5: Globular and ellipsoidal finger-hole diameters in relation to the inner chamber volume (cm³).

[bookmark: _Toc459199741]3.3.6 Globular and Ellipsoidal Ocarina Relative Finger-hole Position 

	The finger-holes in relation to each other (horizontal and vertical placements) in relation to the inner chamber volume demonstrate intentional positioning on the ocarina body (Graph 6). The positions of the finger-holes vertical to each other are designed so that they are situated closer together than the positioning of distance between the finger-holes horizontally. This may be because the instrumentalist’s hands would be placed on either side of the instrument and the index and middle fingers would have been used to block the finger-holes when producing different tones. Typically, the average distance of the horizontal spacing between the finger-holes would gradually increase as the size of the inner chamber of the instrument increases while the vertical spacing would be consistent regardless of this change. That is why the vertical spaced measurements between the finger-holes are more consistent than the horizontal spaced measurements. The fact that the instrument maintained vertical finger-hole spacing as well as maintaining a consistent horizontal spacing suggests a community of practice.  
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[bookmark: _Toc459199621]Graph 6: Globular and ellipsoidal ocarina relative finger-hole positions in relation to the inner chamber volume (cm³).



	Given the consistency and lack of variation within the micro-scale traits discussed in this chapter that would have influenced the sonic capabilities of the instruments from G-752Rj, I would argue that there is a potential for standardized practices within a group of producers. Additionally, the consistency of the data supports a community of practice for the production of the G-752Rj aerophones. 

	The collection at G-752Rj is not the only example of Marbella decorated instruments excavated from pre-Columbian Tempisque period Costa Rica. There are numerous other collections that have the same style and form of ocarinas although most do not have recorded provenience (see Denver Art Museum Frederick R. Mayer collection, Glenbow museum collection currently housed at the University of Calgary, Peabody museum collection at Harvard University, etc. for examples of Marbella decorated aerophones). Since style and form are not unique to this archaeological site, there may have been regionally standardized practices in multiple groups through generations that produced Marbella decorated aerophones. Future studies could look at the meso- and macro-scale levels of community of practice between instruments of this type to determine geographical variation in sound and trading practices.    









[bookmark: _Toc459199742]Chapter 4: Consumption

	This chapter examines gestures related to the consumption (play or use of sound instruments) in order to discern another means of indicating communities of practice within the G-752Rj aerophone collection. Consumption in an examination of ceramics typically refers to vessel function and use. I use consumption here to elaborate on the uses of the instrument by the instrumentalist (it excludes depositional functions which will be discussed in the following chapter). In the first section of this chapter, I define gesture and argue that in terms of consumption, potential communities of practice can be found in archaeological material through the transmission of certain sound related practices across generations. Community of practice may be observed within the variable innovations associated with instrument design, factors that are not only dependent on certain production techniques but also in how they are consumed (i.e. played), and the consistency or variation of gestures involved in the production of sound. 

	In the following sections, I discuss gesture in three main ways; physical gestures, symbolic gestures, and sensorial gestures. These sections will use empirical and sound analysis to determine the likelihood of certain playing postures, breathing techniques, and/or symbolic, visual, and sound related attributes through which certain styles (aesthetic and tonal) can be obtained and are learned. In the final section of this chapter, I argue for a community of practice based on consumption patterns observed in the collection. I discuss how long standing tradition, demonstrated through limited variability within instrument construction, restricts gestures in a functioning capacity and correspond to decisions made by group(s) of consumers.

[bookmark: _Toc459199743]4.1 Gestures

	What are considered gestures? Communities will use, understand, and explore gestures in different contexts (Gritten and King, 2008:x); therefore, our definition of what is gesture in relation to the production of sound and playing of an instrument is dependent on the community’s system of ideas, values, and way of life. Many scholars have agreed that gestures are semiotic in nature and are movements or auditory cues that invoke symbolic messages or meanings on various levels (emotional, physical, visual, etc.) (Gieser, 2008:300-301; Nijs et al., 2013). They are movements that contain and convey information which involve the manipulation of an object (acoustic instrument) (Gritten and King, 2008:xx). Since I am working with archaeological material in a region where little ethnographic work has been conducted (in other words, the community’s way of life is not fully understood), I refer to gestures in three main ways; physically, symbolically, and sensorally. 

 	Physical gestures refer to the movements of the instrumentalist in terms of finger, body, and embouchure position. These could include various breathing techniques and finger positions that impact the quality of the instrument’s tone. Symbolic gestures are the meanings behind visual representations as the instrument is played. For example, the instrument may have been designed to block or enhance aspects of the instrumentalist’s face which conveys meaning to an audience and is dependent on the perception of the group and individuals. Sensorial gestures are those that are related more specifically to the sound and frequencies of the instrument and/or to the techniques that the instrumentalist may use to produce sound. For example, examining tonal capabilities of each of the aerophones supports whether or not the instruments were played together or individually. 

	Physical, symbolic, and sensorial gestures coincide and impact one another in various ways. The choice of specific tones (sensorial gestures) is represented in the finger positions of the instrument (physical gesture); however they may be perceived by an audience during performance (symbolic gesture). All of these various gestures are intertwined together to form an overall meaning or purpose that is culturally dependent, reflecting instrumentalist performance and sound. 

	Performance does not necessarily mean a formal setting for the playing of these instruments as in its contemporary meaning; although we cannot exclude that possibility. Rather, performance is the engagement of the instrumentalist and his/her instrument. This would then imply that it isn’t necessary for an instrumentalist to reach a certain skill level before his/her sound is heard. For example, a novice instrumentalist will hold an instrument and produce a tone that will be heard within the context of a learning environment by an audience, which is a type of performance. There will always be an audience of the instrumentalist’s performance, even if the audience is the instrumentalist himself/herself. An instrumentalist receives meanings and messages through his or her own construction of sound and often makes necessary corrections (physical gestures) to improve or reproduce sounds that he/she has heard before. An apprentice instrumentalist would not pick up an instrument and suddenly become an expert. The process of instrument embodiment takes practice and is dependent on the age and condition of the player. Sound instruments offer clues to our understanding of cultural practices through sound and instrumentalist gestures in order to understand the kinds of interactions between groups of individuals. For instance, as the instrumentalist gains experience with the sound instrument, the embodiment of certain playing techniques has the potential to transmit knowledge between the instrumentalist and his/her audience. Therefore audience is defined in this thesis as any individual or group within hearing range of the instrumentalist (whether or not listening is an intentional act). Within a situated learning environment (Wenger, 1998) an audience may intentionally gather to listen to the instrumentalist, or the participation could be the result of normal daily interaction and activity.

[bookmark: _GoBack]	Gestures are often constricted within a certain environment established by the community (Hatten, 2008:3). Within this environment, sound related gestures have the potential to become part of a conceptualized symbolic system (Hatten, 2008:3). Sound in terms of frequencies and tones have the capacity for timing, rhythm, pitch, and intensity, which are conceptions common to all cultures (Hatten, 2008:1) and are often used to understand the world. For example, the timing of our walking, our heartbeats, and breathing, are all part of a dynamic system which unconsciously regulates our everyday movements, acting as a form of agency in how we perceive the world (Mauss, 1979). Gestures associated with producing sound, are ways that we enhance this dynamic, and impact our bodies in conscious and subconscious ways. A contemporary example of gestures enacting agency on our physical systems, is the Jeopardy! melody which has the potential to elicit an emotional response (often anxiety, sometimes humour) and increasing the heart rates for members of our society. This subconscious pulse and our perception of sound-related gestures may be why we have an emotional response to sound and music in the first place. As a result, instrumentalists might feel the need to add certain expressive gestures such as the swaying of the body or tapping of a foot in order to maintain that sense of attachment to the sound. The audience which likely shares the same cultural system as the instrumentalist may see symbolic associations with the sensorial aspect of the physical movement of the instrumentalist and the sound that he/she produces. It may also be possible to distinguish certain gestures between cultures. Marcel Mauss (1979) gives several examples in his work arguing that each society develops its own habits and bodily techniques which unconsciously sets each group apart from one another.

[bookmark: _Toc459199744]4.2 Physical Gestures

	Physical gestures refer to the movements that an instrumentalist incorporates within the playing of the instrument. These include potential breathing techniques and various instrumental postures. For example, the position of the instrumentalist’s fingers, defines pitch, timbre, and loudness, amongst various symbolic gestures that may include expressions and emotions. Archaeologically, it is not possible to determine emotional responses to sound but based on the construction of the instrument it may be possible to examine how the instrument was held and therefore sounded. 

	The following sections demonstrate how certain physical gestures – finger positions, posture, breathing techniques – show consistency (lack of variation) and therefore may support the presence of a community of practice.

[bookmark: _Toc459199745]4.2.1 Finger Positions and Ergonomics of Instrument Playing

	There is consistency within the form of the design of the ocarinas from the G-752Rj collection. The shape of the globular and ellipsoidal ocarina body suggests that fingers would have been positioned relatively close to each other; the index fingers of both hands on the finger-holes closest to the mouthpiece and often the middle or ring fingers on the two holes furthest away from the mouthpiece (Figure 51). The placement of the index and middle fingers would have resulted in off balancing, so in order to stabilize the instrument it is necessary to place the thumbs on the base of the ocarina body. With this finger placement the instrument is provided with enough support to be played if the instrumentalist is stationary. 
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[bookmark: _Toc459199672]Figure 51: Finger positions while playing an ellipsoidal ocarina from the G-752Rj collection (Photograph by K. C. Kosyk).



If the instrumentalist desired to move around, then the ring finger and/or little fingers would have been placed at the base of the instrument to add further support (Figure 52). 
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[bookmark: _Toc459199673]Figure 52: Finger positions while playing a globular ocarina from the G-752Rj collection (Photograph by K. C. Kosyk).



	All of the globular and ellipsoidal ocarinas within the collection were structured so that they required two hands at either side of the ocarina body (Figure 53). The tubular flute with three finger-holes aligned down the front of the flute body would have required three fingers, the index, middle, and ring fingers to play as well as a finger from the opposite hand at the base finger-hole on the instrument (Figure 53). Either hand could have placed a thumb on the backside of the instrument for additional support.
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[bookmark: _Toc459199674]Figure 53: Finger Positions for playing a globular ocarina and a globular flute (Photograph by K. C. Kosyk). 



	The tubular ocarinas with six finger-holes would have required two hands at either side of the instrument body to play. The index, ring, and middle fingers on both hands would have been positioned over the finger-holes, and the thumbs of both hands would have applied pressure to the back in order to stabilize the instrument when played (Figure 54).
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[bookmark: _Toc459199675]Figure 54: Possible finger positions for playing a tubular ocarina with six finger-holes (Photograph by K. C. Kosyk).



	The collection included three different styles of holding the instrument; however, each style had similar attributes with regards to physical gestures. For instance, all instruments required two hands to play, each situated at either side of the ocarina/flute body. All finger-holes were situated at the front of the body so the hands would have blocked most aspects of the surface decorations on the instrument. The only visible section when the instrument is played is the base of the instrument which may or may not have been covered with the ring and middle fingers depending on the movement of the instrumentalist. The distance and size of the finger-holes are dependent on the overall size of the ocarina; however, all were positioned similarly at the front of the instrument. 

	There are several reasons why finger-hole positioning was so consistent: 1) It was ergonomically feasible to have the finger-holes on the top of the ocarina body rather than the sides to ensure maximum support of the instrument when played; 2) It may have been a design feature that symbolically enhanced the surface decorations of the instrument; 3) Hand gestures when holding these instruments may have had symbolic importance; and/or 4) It was standardized or a learned practice shared in a community and/or passed down through generations (i.e. community of practice). 

	The position of the instrumentalist’s fingers defines pitch, timbre, and loudness. An experienced instrumentalist would keep his/her fingers close to the finger-holes in order to create a rapid succession of tones. Smaller to medium size instruments would have had the capacity to play faster tunes since the finger-holes are closer together and require less air to sound. The larger instruments, such as the double-headed globular ocarinas, would probably have required adult hands in order to cover the entire surface of the finger-hole. As demonstrated in Graph 1 of Chapter 2, there is a wide variety of inner chamber volume sizes which reflects the variation of general sizes of instruments in the collection. Therefore, the techniques of producing sound such as body positioning, angling of the instrument, and finger positions on the finger-holes, are consistent in instrument design and support a community of practice regardless of the variation of sonic effects. 

	Based on my own experiences of playing ocarinas, I know that the lower and upper bodies are free to move about as the instrument is played as long as the hands and upper arms remain still to hold the instrument close to the face of the instrumentalist. When I play the ocarinas from the collection, my elbows are bent at approximately a 45 degree angle while holding the instrument up to my face. Body positioning is greatly constricted by breathing patterns (which will be discussed further in the next section of this chapter). The angling of the instrument impacts the quality of sound as well. If I were to move while playing an ocarina from the collection I would need to ensure that my fingers, hands, and embouchure[footnoteRef:2] remain as still as possible. Any slight movements of my embouchure or fingers change the tone of the instrument. If the consumers of these instruments were concerned about the quality and tone of sound then they probably would have remained still, sitting or standing, when playing these instruments. If they desired the sound that was produced by making slight shifts of the instrument while moving, then the range of possible physical gestures becomes more complex. For instance, the ocarinas from the collection could have been played at various angles, blocking certain aspects of the face as demonstrated in Figure 55. The instrument held within the range of these angles would have produced different tones because the breath enters the instrument at a different angle producing slower or faster waves depending on the constrictions of the instrument windway and mouthpiece/fipple system.   [2:  embouchure refers to the manipulation of the face and mouth of the instrumentalist which is necessary to play an instrument. For example, trumpet players rely on the interaction of the lips with the mouthpiece to produce sound whereas flute players focus more on the direction of air as it enters the instrument. ] 
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[bookmark: _Toc459199676]Figure 55: Various angles that an ocarina can be held while being played, which would produce different tones (Photograph by K.C. Kosyk).

	

	The ways instrumentalists perform these various actions offer secondary levels of information full of expressing gestures (Figure 56). For example, a flute player may produce gestures with the movements of the fingers coming on and off the keys and through his/her body during performance. These expressive gestures are typically only found after the instrumentalist has fully embodied his/her instrument and therefore is not concentrating as much on the construction of sound as on the quality of sound. Lifting the instrument up and down or side to side are the results of internal responses to the sound or can be the result of instructions from the teacher (or in contemporary practices, a composer) (Wanderley, 1999). These actions could be visual cues for the audience to interpret, or a way to signal other members in the group (Wanderley, 1999). 
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[bookmark: _Toc459199677]Figure 56: Demonstrating sixteen possible finger positions on a four holed globular ocarina (Photograph by K. C. Kosyk).



	Neuropsychological studies have demonstrated connections between the cognitive role of body motion and sound perception and production (Zatorre et al., 2007). Carroll-Phelan and Hampson (1996) have argued that rhythmic components of sound cannot be activated in the brain without activating neural systems known to be involved in motor activity or the planning of motor sequences. In other words, imagined movement (sensorimotor perspective) exists when we listen to music/sound which involves the same mental processes that define bodily motion or our sense of pulse and beat. Therefore, not only does the instrumentalist embody the instrument but the sound as well, as this is often demonstrated as physical gestures in the playing of an instrument. 	

	Possible ways to interpret physical gesture within archaeological context could be through the examination of use-wear on the instrument body. For instance, within the collection, if the instrument is continually being played a certain way, the finger-holes should have evidence of sheen or polishing from oils in the hands or perhaps wear from the friction from long-term playing. The sheen may be directed a certain way compared to other instruments and it may be possible to determine certain practices or patterns of how instruments were played. These patterns might be interpreted as different kinds of communities of practice. For example, an instrumentalist has a certain individual way of playing or connecting with his/her instrument. If this technique is something that is passed down within the family, or perhaps to apprentices from teachers, then there will be evidence of certain styles of playing amongst group members. If one individual was to instruct others on how to play instruments then there would be little variation within the collection and only one community of practice. It may be possible to determine regional interaction based on these practices as well. Additionally, instrument use-wear could tell us if the instrument was being played over a long period of time or if it was constructed and played for one-time use only, and then disposed of. Due to the scope of this study, and time limitations, I do not broach these subjects, but there is potential for future research.  

	Another aspect to consider when examining physical gestures of instrument playing is if the instrumentalist has the ability to repeat gestures or if the sequence of movements can be maintained over time (Wanderley, 2008:169). Clarke and Davidson (1998:89) argue that physical gestures are integral to identifying the character of a performance. Certain body gestures may be only performed at certain times and again are connected with the symbolic meaning behind the movements of the instrumentalist and reaction of the audience. Body sway, an expressive physical gesture, often relies on the instrumentalist’s ability to maintain time within a melodic phrase which is connected to how the instrumentalist perceives (subconsciously or consciously) rhythm and beat. Alexandra Pierce (2003) examines how movement is impacted through the balancing, posture, grounding body weight, and tension to support the weight for physical gestures, in order to produce good tone qualities. She argues that these movements are all tied to the natural breathing practices of the instrumentalist and how reverberation creates space within melodic phrases. So for example, based on the instrument size, skill of the player, and natural condition of the instrumentalist’s breath it may be possible to determine pauses within melodic phrases. In contemporary studies, the movement of the instrument was determined based on the melodic phrases and spacing between the phrases that were produced. Elbow circles, pulsations, head tilts, and large instrument movements were seen more often at the end or beginning of phrases and beats (for a study on instrumental movements, see Todd 1999).

[bookmark: _Toc459199746]4.2.2 Breathing Techniques:

	Physical gestures also pertain to certain breathing techniques that are used by an instrumentalist. These are determined archaeologically based on the size and condition of the instrument. Certain breathing techniques can be learned through time and improve as the individual becomes more familiar with his/her instrument. A typical adult human lung capacity is between three to five litres which varies by biological sex, age, and condition of the instrumentalist (if the individual has respiratory diseases, etc). The shortest duration of a note amongst the instruments in the G-752Rj collection is less than a tenth of a second. The longest duration of a note depends on the size of the inner chamber. Larger inner chambers require more breath in order to establish a strong tone.

	The intensity of breath impacts the quality of sound. A normal intensity of breath would be able to sustain a note longer on a smaller instrument than a larger one. Faster or harder breaths would use up the air capacity of the player and result in louder airy tones. Softer breath would result in airy off key tones. As the instrument changes pitch, more air is required to sound higher notes. In larger instruments, with an average inner chamber of 150 cm³, it would have been difficult to sound a tone longer than 15-20 seconds[footnoteRef:3] with one breath unless the instrumentalist was a very experienced player. The longer the initial note is held the shorter the successive notes would be since the instrumentalist needs time to recover breath. Typically, a performer would try to match his/her normal breathing rhythm in order to sustain a melodic phrase. If all breath is used within the first phrase, than there needs to be enough time between the second melodic phrases allowing the performer to recover. It is also possible that the player could have learned circular breathing techniques; the player would not need to take a breath because breathing and playing an instrument happens simultaneously. It is a technique from which air is drawn in through the nose at the same time it is blown into the instrument from the mouth.  [3:  This is based on my own experience playing the collection. I have been an amateur flute player for approximately 15 years. ] 


	It is difficult to tell archaeologically if breathing was a factor in melodic phrases or used to add emphasis to certain notes or pitches. Contemporary western music is often written in terms of typical breathing lengths. Breathing techniques are also ways to maintain a normal speed or rhythm of the musical phrase. If the instrumentalist lacks skill in playing a wind instrument and therefore runs out of breath, the musical phrase might sound rushed or suffocated (Dineen, 2011:142-143). Breathing times the rhythm of most physical gestures involved with instrument playing. In contemporary western music, a woodwind instrumentalist would pace breaths needed to produce sound at the start and end of each musical phrase. Melodic phrases are much like sentences; the message needs to get across without being interrupted due to the intake of breaths.

	The aerophones from the collection would not have been played for extended periods of time. Not only does the instrumentalist’s breath expire throughout the playing of the ocarina but the moisture that is absorbed by the clay from the player impacts the quality of sound as well. A ceramic instrument, even after it has been fired, still absorbs water. Most wind instrument players emit moisture within their breath (much like fogging up a window pane) which warms the air and improves the tone of the instrument. Additionally, the lips of the player touch the mouthpiece of the instrument which in turn draws moisture. Unless the musician hydrates throughout the playing process the tone can suffer considerably. 

[bookmark: _Toc459199747]4.3 Symbolic Gestures

	Symbolic gestures may be visual or auditory representations of concepts or ideas accepted amongst the group. I have already mentioned a few ways symbolic gestures can be demonstrated within the collection through the use of physical gestures. For example, finger placement on the instrument body may convey symbolic meaning to an audience in a performance or how certain breathing techniques are used within melodic phrases. Symbolic gestures are difficult to establish based on archaeological material especially when lacking ethnographic or historical resources. 

	Senses are actively engaged with the surroundings and environment and are used by individuals to better understand their surroundings (Mills, 2010:179). Mills (2010) argues that there are two different kinds of sensory capacities that we use to understand our environment. These include instinctual senses, those that individuals are born with, and cultural senses, which are determined by the group and are learned through practiced behaviour. Symbolic gestures may initially be the result of instinctual senses but they are ultimately determined by cultural senses and defined by the group. These may include certain sound phrases used within various activities such as hunting or ritual performance. Symbolic gestures may also consist of the information that is conveyed from the animal representation on the ocarina as it is worn (since all instruments have suspension holes). 

	During the playing of an instrument, various instruments cover different aspects of the instrumentalist’s face which may have been interpreted symbolically. In Figure 57, I demonstrate several examples of globular and ellipsoidal ocarina’s bases which would have covered aspects of the mouth and nose and imposed patterns that would have been seen by an audience. The angle of the mouthpiece which was determined during the instrument’s production offers evidence for the angle in which the instrument may have been played. This angle would have had to take into consideration the features of the face that would be obstructed as well as how the instrument is designed in order to be held effectively. Larger instruments, such as the double headed instruments blocked my nose, chin, and mouth region and superimposed an animal figure, a bat, feline, or armadillo. In the smaller to medium size instruments a prominent feature is the conical base of the ocarina which is decorated with geometrically incised lines in the shape of a half circle with angled rays (Figure 57). The conical bases on the smaller to medium sized instruments had a hole which may have been used for a suspension string or perhaps organic embellishment that may have had symbolic significance as well. When I played the smaller to medium size instruments only my chin and mouth region were obstructed by the instrument body. The tubular flute (Figure 57) would have created additional obstruction of the face by fingers as the base finger-hole was covered. The ellipsoidal ocarinas were small enough just to obstruct the view of the mouth region of the face.  
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[bookmark: _Toc459199678]Figure 57: Examples of various sizes of bases of ocarinas to demonstrate how aspects of the face would have been covered and perceived by an audience (Photograph by K. C. Kosyk). 



	Symbolism is definitely portrayed within the iconography of the instruments in the collection. However, it is unclear if gestures communicated symbolic behaviour during the playing of these instruments. The instruments from the G-752Rj site do consistently block aspects of the face but there is lack of evidence in terms of symbolic gestures supporting a community of practice.  

[bookmark: _Toc459199748]4.4 Sensorial Gestures

 	Normally gestures are considered to be signals that demonstrate meaning through visual performances. However, gestures can also be expressed in terms of sound and auditory perception. The movement of an instrumentalist’s body results in actions that can change the production of sound either by constricting the air column, slight adjustments within the fingerings to alter the tone, or adding vibrato or throat modulation to enhance the richness of the sound (Figure 58). Sensorial gestures are those that are related more specifically to the sound and frequencies of the instruments or the techniques that the player may have used to produce a good sound. 
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[bookmark: _Toc459199679]Figure 58: Examples of sound modification that is possible by the player (screenshot from three sound recordings I edited in Audacity©). A is an example of a finger slowly moving off of a finger-hole. B is an example of abruptly stopping the flow of air by tongue manipulation. C is an example of vibrato. 



	As mentioned previously, only 17 out of the 111 instruments were able to produce a full scale from the collection. In terms of sound, there appears to have been no relationship between the tones produced and the iconography of the instrument. Although, I believe that the ocarinas from the collection had the potential to be played together, an analysis of a recording of two similar sized ocarinas played simultaneously with different tones, produced a standard frequency expected from two instruments. However, when I played the same instruments together progressing up a scale there were microtonal distortions which most North American instrumentalists would have associated with severe tuning issues as the instruments’ frequencies doubled. In other museum collections that I have examined and played, distorted frequencies are common and are most likely found in two toned whistles. If these instruments were being played in unison to accompany a celebration or ritual practice, they must have been played in such a way to adjust for the microtonal effect. Or perhaps only one or two aerophones were accompanied by percussion instruments used to dampen the microtonal distortions. 

It is possible that instrumentalists might have interpreted these microtonal sensations in symbolic ways in ritual practices or as engagement with the afterlife. Bodily responses to changes in frequency may have been essential factors for conceptions of life and transcendence. A test conducted by Blesser and Salter (2007) examined the psychoacoustic transformative qualities of sound in given environmental settings on the human body. The experiment was conducted in a low ceiling room and the body was tested at various frequencies starting at 15-20 Hz which most humans would not be able to hear. At this level, sub-frequencies would have resulted in lower harmonic distortions. Individuals involved in this experiment had experiences that ranged from sensations of dizziness, feeling of nausea, vertigo, headaches, gagging, watering of the eyes, difficult speaking, and swallowing (Blesser and Salter, 2007). To put things into perspective, a safety measure for a typical Canadian workplace ensures that ambient sound does not exceed 90-95 dB for extended periods of time or else the exposure may result in hearing loss. Indigenous Nicoyans involved in sound consumption at this site may have interpreted these sensations as shamanistic.

	Sounds continually shape the environment that structures the roles between individuals and groups (King & Ginsborg, 2011:180). A world view perspective changes in accordance with sounds and are dependent on where and when a person lived (King & Ginsborg, 2011:180). Additionally, sound is incorporated within everyday activity but the extent to which people are aware of how sound mediates activities and engagements between people and groups or people and objects is not always clear. Instrumentalists most likely divided their time between other forms of labour and were not solely regarded as sound producers because instruments at the G-752Rj site constituted only one artefact class amongst others interred as grave offerings. 

Within the G-752Rj site, it is difficult to say if sensorial gestures were consistent enough to support a community of practice. All of the instruments were able to produce five primary notes. The majority of the instruments played a high note on a G5 or G6, a F5 or F6, C6 or C7 (regardless if they were sharp and off by a few cents). The low tones were more sporadic on A4, B5, E5, G4, and G5. It is difficult to determine if consistency of sound was as important as surface decoration and iconography. Perhaps because there appears to be no patterns with regards to the instrument sound, the lack of consistency demonstrates a community of practice. The fact that there did not appear to be any consistency in the tones of the instrument may support group preference. It remains equivocal as to whether or not the G-752Rj instruments had a community of practice in terms of sound production due to the small sample size of playable instruments.  

[bookmark: _Toc459199749]4.5 Community of Practice Based on Gestural Practices 

	The consumption of sound creates symbolic meaning through the interaction of a performer, sound-related objects, and audiences. It is the community that sets the foundation of conventional styles, gestures, and materials, and how they are received within the group (DeNora, 2004:47). Understanding the learning process of an instrumentalist involves imagined participation or situated learning (Lave and Wenger, 1991). The transmission of sound related knowledge can happen in several ways. In a situated learning environment imitated participation occurs if the instrumentalist can both see and hear the production of sound. The physical sensorimotor gestures that go into producing sound are observed and learned in situations where the experienced instrumentalist performs. If only the sound is heard and the instrumentalist is not seen, then the learner often only focuses on the pitch, rhythm, and dynamics of the sound cognitively. Therefore the entire learning experience is dependent on the skills and experiences of the learner and instrumentalist. This could also suggest that there are large amounts of variability within sound production which is dependent on the overall skills of the instrumentalist. For example, an experienced ocarina player observing another player perform will notice the particulars of the performer‘s embouchure position, whereas an individual who has never played an ocarina may comprehend the purposes of these gestures differently. It is only until these gestures are entirely embodied within our cognitive system that we can improve on aspects of sound quality and individual stylistic playing techniques or, in a sense, create the persona or character of our performances (DeNora, 2004:53). With novice instrumentalists we often see them pause to check the fingering position of the tone they are playing whereas more experienced players may focus instead on the quality and effectiveness of the sound. 

	The fine quality and standardization of not only the G-752Rj collection but other museum collections – within the same chronological time period albeit different geographical regions – may suggest that Marbella instruments were under the control of centralized production and could therefore be ritualistic in nature. These instruments may have been restricted to certain individuals who achieved a skill level that was acceptable within society and their uses of sound. There is a strong consistency within the production of an ocarina and its consumption. However we cannot assume that producers of these instruments were the same individuals involved in their consumption; although I believe that this may be the case. It is hard to produce an instrument from clay without understanding the dynamics of the instrument in terms of sound. Due to the consistency of aerophone form, I would argue that there were standards and traditions within instrument design that supported the practice of certain physical gestures that could represent a community of practice. But in terms of sensorial and symbolic gestures – keeping in mind my sample size is only 17 working ocarinas out of 111 – I would argue that it is as yet equivocal as to whether or not there is enough evidence to support a community of practice.











[bookmark: _Toc459199750]Chapter 5: Deposition

	This chapter examines depositional patterns of the artefacts recovered from G-752Rj in order to evaluate another means for exploring communities of practice within the aerophone collection. When applied to the G-752Rj site, deposition refers to the association between individuals and objects as they are deposited in the ground. The term deposition also includes functional and/or symbolic uses of artefacts during funerary practice and in beliefs held by the community about the afterlife. The first section of this chapter is an overview of the excavated fosas[footnoteRef:4] at the G-752Rj site and a description of the artefacts which are organized by material type: ceramic and lithic (see appendix D for a complete listing of artefacts excavated from each fosa). In the following section, I discuss Juan V. Guerrero’s (2009) G-752Rj site interpretation and offer an alternative perspective. I discuss this site in relation to contemporaneous mortuary practices across Costa Rica, Panama, Nicaragua, and Honduras; areas that had extensive trading networks with Greater Nicoya during this time period (Callaghan & Bray, 2007). My purpose in comparing the G-752Rj site interregionally is due to a lack of published material on mortuary practices in the Nicoya sector of Greater Nicoya during the Tempisque Period. I argue that the G-752Rj site may have incorporated a variety of individuals with certain specializations, including shamans, and that it is possible the animal iconography on the ceramic and lithic material may have represented clan/cult identification.  [4:  Spanish term often used to describe a grave, pit, or burial. ] 


	In a final section of this chapter, I argue that it is possible to identify community of practice based on the interrelated deposition of artefacts in the G-752Rj site. I discuss how it may be possible to identify long standing tradition in the deposition of the artefacts as a result of decisions made by a community group supporting similar notions of an afterlife. Long standing ritual practices associated with burial and meanings of these practices, would have been transmitted generationally. Therefore, community of practice may be observed in the arrangement of the body and burial goods, since these are dependent on the community’s belief in the afterlife. I also argue that sound instruments of the Marbella ceramic type may have only been associated with ritual of death practices in Greater Nicoya. To my knowledge, these instruments have only been excavated within a mortuary context. 

[bookmark: _Toc459199751]5.1 Fosas at G-752Rj

	At G-752Rj, Guerrero (2009) mentions that the site included at least 11 fosas (discoloured soil features/burials) of which only two were undamaged by machinery and looters (Figure 59). It is unclear exactly how many individuals were interred in each fosa, although Guerrero has provided figures which suggest possible interment based upon artefact distributions (Guerrero, 2009:40). 
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[bookmark: _Toc459199680]Figure 59: Aerial perspective view of the relative distribution of the 11 fosas at the G-752Rj site. There were several fosas discovered outside of the boundary of the site and the artefacts are mentioned in Appendix D. Fosa 7 was recorded as having discolouration but the primary investigator did not find artefacts and as a result it was not included in his drawing of the site (adapted from Guerrero 2009:7, Figure 3). 



	A total of 111 ocarinas were recovered, along with six vessels, three of which were tripod vessels with rattler legs, smaller vessels, 24 pendants, nine mace heads, seven axes, four metates (not including those that were damaged by looters and left on the surface), and various other artefacts such as smoothing and divination stones. However, the exact provenience for each of these artefacts is not included in the field reports and the field notes from the site were lost. Therefore, my interpretation of the data is somewhat limited since I do not know from which clustering within the fosa each aerophone was excavated. The following section is a description of each individual fosa and the associated artefacts: 

	Fosa 1 (Figure 4 and Figure 59) was located in the northeast part of the excavation site (Guerrero, 2009). Like most of the site it was exposed by machinery and altered by huaquerismo[footnoteRef:5]. The stain was approximately 90 cm in diameter. The pit beneath the stain had a maximum diameter of 1.50 m and was 1.40 m deep into the ground. An axe-head and a vertical hanging pendant were recovered from this grave. There are no particular iconographic representations on either artefact. There were no recorded depth measurements for these artefacts or associated field drawings provided in Guerrero’s (2009) report. [5:  Huaqueros are individuals who disrupt a grave or burial site in search for artefacts to sell. They are also known as looters. ] 


	Fosa 2 (Figure 4 and Figure 59) was also damaged by machinery and disturbed by looters. The feature was approximately 200-244cm deep. Guerrero (2009) believes that the huaqueros took jade from the central part of the burial. This burial (Figure 60) had fifteen artefacts, forming two to four possible graves as suggested by the clustering and depths of the artefacts. The first potential grave included a metate, five ocarinas, and an axe. The second potential grave included two artefact clusters, and a tripod vessel surrounded by four ocarinas, with three ocarinas found off to the side (Guerrero, 2009:10). 
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[bookmark: _Toc459199681]Figure 60: An aerial perspective view of Fosa 2 at a depth ranging from 200-244cm below the primary feature. The brown shaded portion of the figure is the area that was excavated. Fosa 2 was disturbed by huaqueros and machinery which is demonstrated as a yellowish colour in the Fosa representation. The remaining shapes demonstrate the relative distribution of artefacts which include ocarinas, a metate, a tripod vessel, and an axe (adapted from Guerrero 2009:10, Figure 6). 



	Fosa 3 (Figure 4 and Figure 59) was located 12 meters west and four meters north of burial 2. The machinery had exposed and destroyed most of the feature; however, it was not touched by huaqueros. The approximate diameter of the stain would have been 1.0 m. The widest part of the pit would have been 1.80 m wide and 1.0 m deep. The grave contained a total of 19 artefacts (Figure 61) including ocarinas, rattles, axe heads, and axe sharpeners, arranged somewhat sporadically (Guerrero, 2009:10). This may indicate that there was more than one individual found in the burial.
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[bookmark: _Toc459199682]Figure 61: An aerial perspective of Fosa 3 at a depth ranging from 62-83cm below the primary feature. The brown shaded portion of the figure is the area that was excavated. Fosa 3 was not damaged by machinery or huaqueros. It had several ocarinas, pendants, grinding stones, and an axe (adapted from Guerrero, 2009:11, Figure 7). 



	Fosa 4 (Figure 4 and Figure 59) was located two meters south of pit three. This grave was disturbed by looters so the dimensions of the feature are unknown. There were six artefacts that formed a cluster (Figure 62). Guerrero (2009) suggested that there may have been more artefacts if the huaqueros had not damaged the site. There were a total of three ocarinas, two pendants, and one axe head (Guerrero, 2009:12). I identified the ocarinas as all tubular ocarinas with six finger holes. 
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[bookmark: _Toc459199683]Figure 62: An aerial perspective view of Fosa 4 at a depth ranging from 69-89cm below the primary feature (adapted from Guerrero, 2009:12, Figure 8). The brown shaded portion of the figure is the area that was excavated. Fosa 4 was disturbed by huaqueros and machinery which is demonstrated as a yellowish colour in the Fosa representation. There were three ocarinas, two pendants, and one axe recovered from this Fosa. The ocarinas were all tubular with six finger-holes. 



	Fosa 5 was almost completely damaged by huaqueros and machinery. There was fragmentary evidence of ocarinas (Guerrero, 2009:13). Fosas 6 and 7 were excavated due to the possible presence of a red stain; there was no evidence for any graves or associated artefacts (Guerrero, 2009:14). 

	Fosa 8 was located five meters south of Fosa 3 (Figure 4 and Figure 59). Only a single pendant fragment was found, but it had no recorded provenience because of damage caused by a huaquero. Guerrero (2009) mentions that the size of the feature may suggest that the grave was smaller than others.

	Fosa 9 was located approximately one meter west of Fosa 8 (Figure 4 and Figure 59). Like Fosa 3 this burial was not excavated by huaqueros. Guerrero mentions that it is the largest excavated grave of this period to date, and has the largest number of recovered artefacts (n=74) of any similar feature in Costa Rica. The stain feature had a diameter of 1.30 m. The pit had a maximum length of 3.0 m and a width of 2.0 m. There were two clusters of artefacts found at different depths (Figure 63) that were not arranged in any observable pattern. 
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[bookmark: _Toc459199684]Figure 63: An aerial perspective view of Fosa 9 at two ranges of depths, 76-119cm and 120-162cm below the primary feature (adapted from Guerrero, 2009:16 Figure 13). The brown shaded portions of the figures is the area that was excavated. The Fosa was not disturbed by huaqueros or machinery.



	Fosa 10 was heavily damaged by machinery and looters but there were four ocarinas and a grinding stone excavated from this burial (Figure 64). 
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[bookmark: _Toc459199685]Figure 64: An aerial perspective view of Fosa 10 at a depth of 80cm below the primary feature (adapted from Guerrero, 2009:22). The brown shaded portion of the figure is the area that was excavated. Fosa 10 was not disturbed by huaqeuros and machinery. It consisted of four ocarinas and one grinding stone. 



	Fosa 11 was completely destroyed by looters and only had three artefacts; two miniature pots and a pendant. It was believed to have been a small tomb. Fosa 12 was also damaged by looters but there was a large section that was left untouched. Guerrero was able to collect 28 ocarinas, eight pendants and two polishers, among various fragments (Figure 65). 
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[bookmark: _Toc459199686]Figure 65: Aerial perspective views of Fosa 12 at four different depths below the primary feature with excavated artefacts in their relative positions. The brown shaded portion is the area that was excavated. The yellowish colour represents the area that was damaged by huaqueros and machinery (adapted from Guerrero, 2009:18, Figure 15).



	Fosa 13 was also damaged by huaqueros; however, three ocarinas and one pendant were excavated (Figure 66). The excavation of this fosa was not completed and its current state is unknown.
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[bookmark: _Toc459199687]Figure 66: An aerial representation of the Fosa 13 with three ocarinas and one pendant. The brown shaded portion of the figure is the area that was excavated beneath the primary feature. Fosa 13 was disturbed by huaqueros however the extent of the damage is unknown (adapted from Guerrero, 2009:25). 



	Fosas 14, 15, 16, 17 included broken pots, grinding bowls, and broken metates that were left behind by huaqueros (see Guerrero, 2009:9, Figure 5). In total there were 177 artefacts that were recovered from the graves at this site which included ocarinas, pottery, jade, mace heads, ceremonial axes, and grinding stones, among other debris.

[bookmark: _Toc459199752]5.2 Ceramics

	Ceramics were the most prominent artefact category at the site, consisting of approximately 111 musical instruments, and three miniature pots which may have been used to hold essences, poisons, or drugs, all of which have been assigned the Marbella ceramic typology. There were two artefact fragments that were from medium sized vessels with tripod legs that were able to rattle, which Guerrero classifies as the Santiago applied ceramic type. There was also one small tripod vessel which is a monochrome brown and has yet not been classified (see Fig. 20 in Guerrero, 2009:22). 

[bookmark: _Toc459199753]5.3 Lithics

	There was a wide variety of lithic material recovered from the G-752Rj site that had been constructed using different manufacturing techniques (ground and polished, chipped, drilled, etc.) by skilled producers. In total, there were 60 lithic artefacts recovered. They were produced using material that is endemic to the Nicoya region, such as quartz and jasper (Guerrero, 2009:26). The largest lithic artefacts recovered from the site were metates (see Fig. 26 and Fig. 27 in Guerrero, 2009:27, 28). Metates are often associated with burials (e.g., Cuesta and Nosara sites) located in the Nicoya peninsula (Guerrero et al., 1992). Axe heads (see Fig. 29 in Guerrero 2009:28) were also recovered from the site and had a variety of different designs and finishes (Guerrero 2009:29). There were mace heads depicting various animals, such as owls, felines, and parrots/vultures (nine recovered. See Fig. 10 and Fig. 31 in Guerrero, 2009:31, 32). These mace heads were most likely attached to a shaft of wood or reeds which did not preserve. The mace heads varied in size and shape. According to Lange (1992), mace heads were symbols of power and prestige identifying different groups or clans. Guerrero (2009) believes that the mace heads would have distinguished people in times of war; however, to my knowledge, there is no evidence for conflict or war in the Nicoya region during the Tempisque period. Twenty pendants (see Fig. 32 in Guerrero 2009:33) depicting various animal and anthropomorphic figures were also recovered from the site. In one cluster of artefacts there were what Guerrero describes as 12 divination or ceremonial stones (see Fig. 34 in Guerrero, 2009:34).  

	Other lithic material included stones that may have been used for grinding or perhaps the creation of other material (see Fig. 35, Fig. 36, Fig. 37, in Guerrero, 2009:35-36), including grinding and chipping stones, a stone platform, perforation tools used for drilling, and axes that do not appear to be ceremonial.  

[bookmark: _Toc459199754]5.4 Summary

	Guerrero (2009) presents several possible interpretations of the G-752Rj site. He argues that the ancient inhabitants of the Nicoya peninsula buried their dead with several belongings that were necessary in the afterlife (Guerrero, 2009:40). He mentions, given the nature of the grave offerings like mace heads, that these would imply more male-oriented activities since they are objects that are often associated with war (Guerrero, 2009:40). He argues that the graves were in the shape of a bowl or pot and suspects that the discolouration feature distinguishing the pits may have been to associate familial, lineage, or clan groups from one another (Guerrero, 2009:40). He believes that musicians and warriors were buried at this site due to the large amount of musical instruments, axes, and mace heads that were found (Guerrero, 2009:40). He argues that a wide diversity of mortuary goods such as jades, grinding stones, and mace heads, reflects status or ranked society (Guerrero, 2009:40). Finally, he argues that whistles and flutes were most likely linked to ceremonial practices although they could have been used for communication between families who lived in different villages (Guerrero, 2009:40). 

	Unfortunately, the field notes were lost and the field reports did not specify the exact provenience of the artefacts. The only measurements that I had access to while I was recording the data from the site, were vertical depths of each artefact, and from which fosa the artefact was recovered. In his report, Guerrero (2009) demonstrates how human bundles may have been positioned with artefacts for each fosa, but I was unable to connect catalogue numbers to the artefacts in the diagram. It is not clear if these burials were primary or secondary interments (although Guerrero argues for secondary burials) because there is uncertainty about the site chronology. The site may have been used once, or reused over a number of years, or perhaps generations. 

[bookmark: _Toc459199755]5.5 Re-examination of the G-752Rj site 

	In this section I propose an alternative perspective on the functions, roles, and meanings of the deposition of artefacts at the G-752Rj site. Guerrero’s (2009) analysis of the G-752Rj site makes several assumptions that may bias the interpretation of this site’s material record. I address in this section: 1) the assumption of the site as a cemetery; 2) the assumption of rank and status associated with the graves due to the quality of grave offerings and an association with more male oriented activities; and, 3) the assumption that the instruments at the site were considered musical instruments, associated with producing music, and that G-752Rj was a musician’s cemetery.

[bookmark: _Toc459199756]5.5.1 Is the G-752Rj site a Cemetery?

	I agree with Guerrero’s assumption that the G-752Rj site is a cemetery, or at least a specific location where inhabitants of the region disposed of their dead. There is enough evidence within the field report to suggest that although no human remains were recovered from the site there was deliberate clustering of artefacts in the ground. Most cemeteries on the Pacific side of Costa Rica were located on hilltops or in artificial mounds. For instance the Chiriquí, following the early Chibcha tradition, often buried their dead on prominent hilltops overlooking significant landmarks (Lothrop, 1963). Although in contrast with the G-752Rj site, many of them had identifying markers in the form of stone walls or stone pillars (Corrales, 1988). The Chiriquí were situated in southern Costa Rica but had contact via long distance trade with the Greater Nicoya region during the Tempisque period which may account for the sharing of certain mortuary practices. Most of their burials were oval in shape and some were shaft and chamber graves which were covered in cobble stones (Quilter, 2004:55).

	I would argue that mortuary practices at the G-752Rj site during the Tempisque period had more similarities with the southern portion of Costa Rica than with the northwestern part of Greater Nicoya. For example, to the north of the G-752Rj site in the Rivas region (which is a subtradition of Greater Nicoya), the Los Angeles cemetery on Ometepe Island (Haberland, 1992) contains 59 primary burials of adults who were positioned face down and did not have any burial goods associated with the graves. However at the site of la Guinea, located in the southern sector of Greater Nicoya, Marbella decorated instruments were excavated as burial offerings along with an assortment of lithics, metates, animal bones, and human remains that had dental modification (Hoopes, 1979). 

	Unfortunately there is little evidence for mortuary practices during the Tempisque period simply because bones do not preserve well and not enough archaeology has been conducted in the region. Cemeteries during the Tempisque period are often associated with the Marbella ceramic tradition, which consists of incised shell stamped and bichrome ceramics (which do not have local antecedents) represented in the G-752Rj collection. More cemeteries must exist because there are a number of museum collections that have instruments with this ceramic type and take similar forms to the ones from the G-752Rj collection. Unfortunately, the artefacts are often the result of donations from sponsors who have obtained their collection from locals who do not record the artefact’s provenience.  

	There are some known sites such as San Cristobal, Los Placers, and Ayala, which have cemeteries within the Greater Nicoya region but are more associated with the Rivas subtradition. There is evidence for multiple individuals in the same grave which may suggest familial ties or perhaps ancestor cults, and there is one instance where an individual was covered in red ochre before being buried (Blanco et al., 1986; Guerrero and Blanco, 1987; Hartman, 1907). The Las Huacas site on the Nicoya peninsula, southeast of the town of Nicoya, demonstrated similar burial practices as those that were seen at the G-752Rj site. Some of the tombs were bottle shaped and superimposed over one another (Hartman, 1907; Fonseca and Scaglion, 1978). Primary tombs consisted of greenstone pendants, carved metates, ceremonial mace heads, ocarinas, and small jars (Hartman, 1907). 

	In summary, burials in the Nicoya region often included carved stone, metates (ceremonial stools), jade pendants, mace heads, and pottery (Lange and Stone, 1984). The fact that the Nicoya peninsula may have been a central trading hub between cultures from the north and south suggests that there was a transmission of certain traditions which may have included various forms of mortuary practices. 

[bookmark: _Toc459199757]5.5.2 Rank, Status, and Gender division among the Grave goods of G-752Rj?

	Unlike many of the southern Costa Rica mortuary traditions and the Rivas subtradition in the northern part of Greater Nicoya, there is little evidence for social stratification in the Nicoya peninsula during the Tempisque period. However, it is believed that the political structure of the southern portion of Greater Nicoya follows similar traditions as in the eastern and southern parts of Costa Rica. This involved shamanistic practitioners. Shamans were probably both male and female – but more so female due to the matrilineal descent system – and elected by the community to act as both spiritual and wisdom guides. There is evidence that female shamans existed sometime in the history of the Nicoya Peninsula because of the presence of polychromatic seated female figurines that have been identified as masked shamans (Day and Tillett, 1996; For examples of female shaman figurines see Wingfield, 2009:434-435, 445). 

	The Greater Nicoya region may have been a central trading zone which is reflected in the presence of certain goods that can be traced geographically such as obsidian (Bishop, 1994) and greenstone ornaments made from jadeite sourced to areas in Guatemala (Lange, 2001:331). However at the G-752Rj site, all of the lithic material is endemic to the Nicoya region which suggests that there was a lack of exotic goods which are often desired by political/religious leaders to set themselves apart from the secular community (Helms, 1979). 

	There may have been a division of skills because, amongst the grave goods at G-752Rj, there are a number of stones that are used in the construction of lithic material such as grinding and hammering stones and drills. However, the distribution of grave goods seems to be consistent across all of the fosas. Either this cemetery was designed for people holding certain status or everyone was interred with similar burial goods. The only distinction that I observed from the artefact collection was the animal iconographic depictions on the aerophones, mace heads, and pendants. The animal iconography may have grouped individuals into an animal-based clan system or perhaps there was an animistic cult tradition that existed amongst the inhabitants of this region. Specific animals would have been targeted for their desirable qualities or were used as a method of distinguishing community members. For example, the predominant animals at the site were varieties of birds. Mammal iconography resulted in approximately a quarter of the ocarinas at the site but may not have been perceived as a group. Perhaps armadillos, felines, and bats, represented a distinct clan or cult system. 

	There are several interregional examples near the Nicoya peninsula that support the interpretation of almost egalitarian animistic societal organization within the G-752Rj community. The Chiriquí, in the southern part of Costa Rica, had a complexity of grave goods which incorporated exotic and special goods suggesting divisions in society. Yet they also organized their society into clan based territorial divisions (Corrales, 2001:56-57). An animistic religion may have prevailed where some animals may have had more importance over others and could have been represented as spirits or deities (Corrales, 2001:56-57). Additionally, in this region they had shamans who occupied a high position in society and were placed in charge of the spiritual world and associated practices which would have involved caring for the souls of the dead (Corrales, 2001:56-57). In the early Chibcha tradition between eastern Honduras and western Colombia, metates were placed in the graves of important community leaders or lineage heads, or they may have marked the graves of shamans or religious personal (Hoopes, 2001:104). Animals such as birds, jaguars, and crocodiles, were important in the religion as well. Shamans would have used transformation, combining animal and human qualities, to gain insight into different manifestations of reality (Hoopes, 2001:104). Transformation may have required hallucinogenic drugs or stimulants (perhaps sound induced) in order to connect the supernatural and cultural worlds (Stahl, 1986). Within eastern Honduras and eastern Nicaragua during Nicoya’s Tempisque period, tribal structure was the main form of political organization. As a result, there are little to no signs of social ranking or status differentiation within the graves of this region (Healy, 1992:98,110). 

	I suggest that the political organization of the indigenous Nicoyans during the occupation of the G-752Rj site consisted of chiefdoms supporting religious figures, matrilineal descent, and animistic clan/cult associations. I base this interpretation on the standardization of mortuary goods in production practices. The aerophones from the site maintain a consistent tradition not only within the G-752Rj site but within the Greater Nicoya region as mentioned previously, which is demonstrated in various museum collections. There are instruments of the Marbella type that are almost exact replicas with those from the G-752Rj site. This may suggest that a certain group (perhaps a shamanistic group) was responsible for maintaining these practices across communities and through time. 

[bookmark: _Toc459199758]5.5.3 Musician’s Cemetery?

	I think one of the more crucial assumptions that Guerrero argues for is that the G-752Rj site is a musician’s cemetery. There are several reasons why I disagree with this interpretation. First, the term ‘music’ and ‘musicians’ are contemporary notions that may not have applied in pre-Columbian times the way the terms are used today. Instruments make sound and that sound is not always considered music. The functions and meanings of pre-Columbian sound instruments are debatable. Early interpretations suggest that they were children's toys (Bransford, 1881). However, this is an overly simplistic explanation and no longer discussed in contemporary research due to the exceptional craftsmanship that was required to produce the aerophones (Snarskis, 1978; Dennett and Kosyk, 2013). Sound instruments, like those found at the G-752Rj site, are often equipped with a suspension hole and can be worn. Therefore, they may have been used in dancing rituals and as personal adornment (Lothrop, 1926:1, 54). They may also have been used for basic signal communication, producing animal calls as an aid in hunting, or as status symbols (Healy et al., 2010:196; Dennett and Kosyk, 2013). As discussed previously, iconographic representations of animals on the ocarinas may have been used to distinguish between clans or in establishing group identity. 

	To my knowledge, all of the ocarinas of the Marbella type have been found in mortuary context. Therefore spiritual and cult activities seem to be the strongest argument for the function/meaning of these instruments. Throughout Greater Nicoya and surrounding regions, sound was and may still be significant for curing rituals and creating stability in the universe (Olsen, 2002:213-217). Drums may be associated with war, celebrations, and dances of death (Olsen, 2002:213-217; Gabb, 1875:501). In early Chibcha funerary practices, tripod vessels with rattler legs (like the ones at the G-752Rj site) were used to hold chicha or cacao during ceremonies and doubled as percussion instruments before being placed in the ground with the deceased. Central coast regional chiefdoms such as the Bahía (who follow early Chibchan traditions) used sound instruments such as anthropomorphic and zoomorphic ocarinas and flutes in their ritual and religious practices (Hickman, 1987). Another example involving the ritual use of sound instruments are the contemporary Bribri of Costa Rica who uses aerophones during mortuary rituals which are deposited in the grave with the deceased (Bozzoli de Wille, 1975). The following section discusses uses of sound instruments in shamanistic practices and offers another interpretation of the G-752Rj site. 

[bookmark: _Toc459199759]5.5.4 Shamanism

	Shamanism is an ancient belief. Anthropology has traditionally associated shamanism with tribal and chiefdom communities (Creamer and Haas, 1985) and concerns with hunting, healing, protection of souls and death. Shamanic activities may include, amongst others, weather control, ensuring crop growth, providing game animals for hunters, supplying fish, securing names for newborns, presiding over rites of passage, curing illness, accompanying the dead, and escorting the souls of ritual offerings to their destinations. The word ‘shaman’ has a Siberian origin and in a broad sense, often refers to those who are involved with medicine, aid, protection, and guidance (Stahl, 1986:134-135). Eliade (1964) suggests that shamans may also be medicine men, magicians, and soothsayers, however, only shamans practice ecstasy. It is during ecstasy that shamans engage in bodily departure/transformation in order to contact non-secular spirit realms (Stahl, 1986:135; Eliade 1964). Often ecstasy is achieved through a trance involving the use of instruments, fasting, and hallucinogens during which the soul of the shaman ascends to other worlds to obtain wisdom, direct evil towards victims, and/or to fix disorder in the universe (Stahl, 1986:135; Day and Tillett, 1996). My discussion focuses on auditory stimulations as a means for inducing or enhancing shamanistic ecstasy. 

	Auditory stimulations are considered to be of importance for inducing shamanistic trances. The sudden sounds of instruments are said to release images that appear in the field of view after the shaman has ingested hallucinogens. According to Olsen (1990), it is possible that sound alone without the aid of hallucinogens can be used by the shaman to reach an altered state of consciousness when contacting the supernatural world. Typically, it is argued that this state is achieved through the rhythm of drums and rattles, to which I add that the microtonal frequencies of two or more ocarinas played simultaneously while playing the same note (as discussed in Chapter 4) could have the same effect. Shamans must master sound because of their intimacy with the primordial world and in order to invoke a new way of existing. According to Reichel-Dolmatoff (1976) a shaman’s ability to master sound is incorporated within a fundamental rearrangement of his or her being. The shaman reaches out into the human and animal community through song and transformation. Depending on their skill as a shaman (and as an instrumentalist in some cases), it is through ecstasy that they are able to take possession of various containers/forms. The most common shape that shamans will assume is aggressive predators such as jaguars and/or snakes (Stone, 2011; Stahl, 1986:135). 

	Perhaps the zoomorphic decorated instruments from the G-752Rj collection were designed to symbolically represent the connection between humans and animal beings. Owls were often favourites of shamanistic soul transfers because they were believed to be guardians of the dead and only came out at night time when the souls of the dead walked the earth (Stone, 2011). This may explain why the majority of the ocarinas in the G-752Rj collection were birds and most of the mace heads and pendants had owl and bird imagery. When playing an instrument, the act of giving the instrument breath may equate to giving it life. For example, ancient Mesoamerican depictions of the breath soul demonstrate that no life in the earthly world or beyond is without breath and, therefore, giving breath to something animates the object (Miller 1973:99–101, 170; Houston and Taube, 2000). An aerophone needs breath in order to produce sound, so it may be reasonable to assume that the act of blowing into the instrument represents the giving of life and, through the process of animating the instrument in both the real and spiritual worlds, constructs a symbolic meaning (Sullivan, 1988:434-435). 

The shaman uses his/her ability and knowledge of other forms that was acquired through soul transference in order to uphold his/her authority as a religious leader in society. The importance of a shaman to transform into another living creature is that the knowledge of this transformation revealed secrets of nature and experiences in life that would have been otherwise alien to the dynamics of the human world. For example, The Quichua, use shaman transformation in order to develop kinships and social organization by groupings (Sullivan, 1988:455-460). The same is said for the Bribri of Costa Rica. Social organization is determined by the type of animal into which their shaman specializes in transforming. The shaman’s management of space helps to situate the community within adequate relations of powers that define the territory. For example, the boundaries that separate humans from the wild are determined by shamanistic performances. Ritual movements correspond with the temporal experiences of the soul with the macro movements of supernatural and cosmic time. For example, the Shipibo hear a flute’s sound when a soul enters or exits a body during the night (Sullivan, 1988:426-440). Maintaining the flute’s sound while the soul journeys is imperative during the soul’s absence because if the music does not accompany the soul’s travel then it may become lost (Sullivan, 1988:426-440). This demonstrates the intimate connection between music and life of the human experience. 

 The most powerful shamans can take on the form of spirits, thus redefining his sense of power and influence in society (Sullivan, 1988:426-440, 455). These shamans have the ability to recognize changes in the spiritual world, which is often demonstrated through the use of sound, smoke, and weather changes (Stone, 2011). Bodily responses to changes in frequency and sound may have been essential factors for concepts of life and transcendence. Understanding the ephemeral aspects of past societies, especially the role of sound in the construction of a world-order, enlarges our concept of indigenous cosmology. Sound is dynamic. When interpreting past worlds, it is necessary to take into account this dynamic nature instead of viewing them as static and predictable entities (Viveiros de Castro, 1998). For example, the Tukanoan have more than twenty different types of traditional musical instruments. These are mainly aerophones and percussion instruments, some of which are only played in ritual occasions. Each instrument is defined by a certain ritual, time of day, a certain age group, and a certain animal (Sullivan, 1988:282-284, 177-79). The sounds of each instrument are described not only by their quality, but also by their colour, smell, and temperature. These vibrations are felt and transmit a specific culturally encoded message to the audience.

Ethnographically, lower Central American shamanic paraphernalia most often included a wooden stool, a drum, aerophones, wooden staff, tobacco, feathers, shells, rattles, and hallucinogens (Day and Tillett, 1994). Many of these objects are perishable and would not survive archaeologically. The G-752Rj site assemblage includes tripod rattle-leg vessels, divination stones, and miniature globular pots which may have held some form of ritual substance. Although not associated in every cluster in the G-752Rj site, preserved pots, sound instruments, pendants, divination stones, and mace heads, may suggest interment of several individuals who were associated with spiritual or ritual practices.

[bookmark: _Toc459199760]5.6 Community of Practice in terms of the Deposition of Mortuary Goods

	Exact provenience for each artefact was not provided; therefore, it is difficult to comment on community of practice based upon deposition. I suggest only the possibility of a community of practice at the G-752Rj site based upon artefact deposition. Although each fosa most likely had multiple burials and included a variety of iconographic animal themes, a consistency of artefact typology within each burial might suggest a community of practice. For example, all fosas had aerophones, some had rattles, some had vessels, almost all had mace heads, pendants, and some had metates. Artefact associations are grouped by fosa in appendix D.













[bookmark: _Toc459199761]Chapter 6: Conclusion

	My thesis investigated sound artefacts/instruments associated with the pre-Columbian Tempisque (500 B.C. to A.D. 300) Greater Nicoyan archaeological site G-752Rj near the town of Garza in Guanacaste province, Costa Rica. I developed an approach for examining these instruments in a museum setting using a music archaeological perspective on a micro-scale level, which incorporated community of practice as an analytical approach. My research question investigated the extent to which it was possible to identify a community of practice within the social life (production, consumption, and deposition) of the G-752Rj sound instrument collection, and to what extent an assemblage of sound instruments could tell us about the auditory sensory experiences and perceptions of past peoples. 

	In order to identify groups of producers and evidence for a potential community of practice within the production processes of sound instruments from the G-752Rj collection, I used two methodological concepts, experimental archaeology and chaîne opératoire. Observing production stages presented opportunities for examining certain physical attributes that would have impacted the sonic capabilities of the aerophones within the collection. The measurements of these physical attributes in relation to the inner chamber volume of each instrument visually demonstrated consistency rather than variation in production techniques. This suggests that there was a standardized practice within a group of producers which could have supported a community of practice. Identifying a community of practice within the production of instruments from the Tempisque period has the potential for examining regional trade and migration of sound related concepts across pre-Columbian Costa Rica. 

	I examined gestures related to the consumption of the G-752Rj collection, which I defined as the playing and use of sound instruments, in order to discern another means of indicating communities of practice. I discussed gesture in three ways: physical gestures, symbolic gestures, and sensorial gestures. Using empirical and sound analysis I demonstrated that certain playing postures, breathing techniques, and/or symbolic, visual, and sound related attributes of certain styles (aesthetic and tonal) were obtained and learned. I argued that long standing tradition, which was demonstrated through limited variability and instrument construction, restricted gestures in a functional capacity and were decisions made by group(s) of consumers. The standards and traditions of maintaining a certain instrument design which supported the practice of certain physical gestures could represent evidence for a community of practice. However, in terms of sensorial and symbolic gestures there may not be enough evidence to support this. 

	I then examined depositional patterns of the artefacts recovered from the G-752Rj site in order to evaluate another way to suggest communities of practice within the aerophone collection. In terms of deposition on a micro-scale level, I examined the field reports to identify patterned associations between individuals and objects based upon the deposition of artefacts at the G-752Rj site. I included aspects of probable functional and/or symbolic uses of the artefacts during funerary practices, assuming that the community shared belief in the afterlife. I argued that it was possible to identify evidence for communities of practice based on deposition because the artefacts that were recovered from the site were consistent with artefacts recovered from other sites with similar temporal affiliations. Additionally, there was consistency within the artefact classes and iconographic representations so that even if the site had only been occupied for a short period of time, certain artefacts were chosen over others to be interred with the deceased. Sound instruments of the Marbella ceramic type, in particular, may have only been associated with ritual of death practices in Greater Nicoya. To my knowledge, these instruments have only been found in mortuary context. Although some patterning was found amongst the deposited artefacts at site G-752Rj, it is difficult to make suppositions without knowing the exact provenience of the artefacts. 

	A micro-scale analysis of sound related archaeological material could demonstrate changes or consistencies with practices in both form and function that could indicate internal or external (political, social, and economic) events as they impact society. A culture, for whatever reason, may decide to maintain sounds or ways of holding/playing an instrument. If sound-related archaeological material changes (whether gradually or suddenly) then it may be possible to relate certain events such as the migration of a group or the shifting in community dynamics to changes in certain practices. Examining communities of practice could extend its scale to include a comparison of sound instruments from a regional perspective (a meso- and macro-scale analysis) which would further our understandings of past Greater Nicoya peoples. Sound instruments, especially ceramic aerophones, offer clues to our understanding of cultural practices and traditions in society, and to the kinds of sonic interactions between groups of individuals. 

[bookmark: _Toc459199762]6.1 Broader implications for my research	 

	The majority of sound related material from the Greater Nicoya region during the Tempisque period is in museum collections. Typically, these instruments cannot be analyzed for their sonic capabilities because museums and researchers are concerned with preservation and conservation. As a result, when an instrument is perceived as an artefact, its primary purpose, to produce sound, is forgotten. For instance, apart from a few studies examining pre-Columbian Costa Rican ceramics (Lothrop, 1926; Wilson, 1898) my research is one of the first in the region to examine the potential for sound studies in museum collections. This is surprising considering the numerous instruments that are currently in museum collections and have been reported in archaeological field reports from this, and surrounding regions. 

	Anthropological studies tend to maintain a distinct and detached view of the entanglement between humans and objects/things and often these observed relationships are classified under a derivation of the term materiality (see Hodder, 2012; Overholtzer and Robin, 2015). However, Ingold (2007:3) is after a more “sensible enquiry” by understanding the material world not through the materiality of objects, but through the substance of objects; their materials and properties. Sound has long been considered one of the most embedded aspects in the material infrastructures of our daily lives (Straw, 2012:229; Joyce and Pollard, 2010). Yet, it is often seen as an ephemeral, invisible substance largely avoided in studies involving the materiality of the past because of its limited sensory tangibility. 

	Sound is a physical object comprised of waves which vibrate, apply pressure, and displace media such as air or water (Bennett, 2010). If sound is then considered an object (albeit a unique form), then the embodiment of an instrumentalist and his/her instrument is the embodiment of one object, the sound instrument, in order to make another object, music or sound waves. For example, hearing the breath of an instrumentalist inside the aerophone as sound is produced offers information on the production techniques that went into making the instrument, and the sounds desired by the community playing the instrument. The sounds from instruments reveal much more than just frequencies, physical characteristics, and their relationship to acoustic space. A human ear and mind often perceive sound in various ways invoking a variety of connections internally for listeners (Ihde, 2007). The practice of listening and hearing certain sounds is a cultural act. Therefore the engagement with sound instruments is necessary for understanding how sound and the instrument may have once been incorporated into cultural activities. 

	The instruments from the G-752Rj collection were small enough to be portable and had the potential to be transported through space and time. Sound can also travel long distances, whether intentionally or not, and impact or influence surrounding communities. This may influence the personhood or communal identity of the group, and thus promoting or contesting their practices. Through an analysis of the sound as well as the physical condition of the instrument, researchers can reflect on a culture’s structure, social institutions, political systems, regional interactions, gender ideologies, and ritual identity, since sound is often incorporated (sometimes subconsciously) into everyday life.  

	The physical material substance of sound is dependent on the realities of our perceptual systems: our body’s condition, sound perception, production, and cognition (Straw, 2012; Cross, 2003). A good example of this is our connections with aspects of musical time on the human body demonstrated in rhythms, timings, and beats such as our heartbeats, breathing, locomotion, and speech. These timings alter the perception of the world and the impact sound has on bodily movements. Often the timings and beats result in gestures (sometimes invisible gestures) which impact performance. For instance, the contemporary Bribri of Costa Rica use sound and music in hunting, communication, pleasure, and develop movement as a result of sound in their shamanistic ritual performances (Olsen & Sheehy (eds.), 1998:632-635). The beats produced by striking a drum or a rattle (which are considered sacred objects of shamans) have the potential to induce trances, heal the sick, and/or call spirits from the afterlife (Day and Tillett, 1996).

	Future research with the G-752Rj collection and with archaeological collections from the same time period may demonstrate that the sharing of certain sound characteristics could be attributed to regional distribution or networking and trade. For example, it was possible to categorize various mouthpieces chronologically and into different regions by their unique shapes and forms. In the southern portion of the Greater Nicoya area, the mouthpiece design differs greatly from the Central Region. However, temporally within southern Greater Nicoya, the mouthpiece is structurally the same until A.D. 800 when the mouthpieces become thicker and are probably built from additional clay from the body, rather than separate additions later in the production stage. 

	I have noticed that certain sound properties, such as the number of notes in a scale, vary according to region and time as well (similar to the designs of the aerophone mouthpieces). In the Greater Nicoya area, the shift from monochromatic to polychromatic instruments in A.D. 800 is also when there is a shift from primary 5-6 tone scales to 7-8 tone scales. Therefore, sound distribution and innovation could be associated with ceramic changes during the later time periods which may suggest that there was a major event that triggered a change in the traditional practices within this region; such as the migration of Central and/or Gulf Coast Mexican groups. 

	Despite damages to the G-752Rj collection, I was able to retrieve enough information to do a partial sound analysis that allowed me to explore issues of community of practice, ritual and identity, and gestural performance by engaging with artefacts. Even though my thesis incorporates tonality studies of only seventeen playable instruments it is possible to make inferences of sound practices at the G-752Rj site. Sound studies, as demonstrated in my thesis, can reveal a lot about an archaeological site and should be an element of consideration in other areas, especially when instruments are found. 

	Pauketat (2013:4-5) argues that over time, embodied practices encourage certain processes that produce lasting differences in relational fields. Typically, an instrumentalist is concerned with posture, limb placement, digit placement, breathing, and lung capacity. Over time the skill of the instrumentalist is improved through the repetition of these acts until their body begins to embody the instrument (as if it was an extra limb). Traditions emerge out of these shared practices within engaged communities and often result in a community of practice or what may be a community of engaged performance (personal communication with Ann Stahl, 2015). My research proposes that archaeological collections have the potential to examine gesture in terms of engaged performance as a means of identifying communities of practice within the production, consumption, and deposition of sound instruments.   
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Catalogue of Sound Instruments from the G-752Rj Site



	Appendix A is the catalogue for the G-752Rj aerophone collection. The first box is the artefact’s catalogue number followed by several measurements which are described in more detail in chapter three and in Figure 50 of this thesis. Seventeen of the instruments had capability to produce tones which are demonstrated in an additional bar above the measurements for each instrument. This bar represents all sixteen different finger positions and their accompanying tones and corresponds to the finger positions below numbered one to sixteen. The direction of air flows from the top. 
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	The remaining measurements include: the overall length, width, and height of each instrument; the thickness of the inner chamber walls; average size of finger-holes; the inner chamber volume; direction of body surface impressions; animal typology; and ceramic typology. 
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Spectrographs of the G-752Rj Collection



	This appendix consists of spectrographs for each of the instruments that were able to produce sound in the collection. The top bars in each image represent sound waves over a length of time at a certain frequency. The second colourful bar is visual representations of sound waves that the computer has interpreted as light. The lighter the colour the closer it is to the actual frequency or tone that the instrument has produced. In these images the white represents the fundamental frequency (strongest tone) that the instrument is able to achieve at a given finger position. The blue colour is background noise that was picked up by my equipment during the recording sessions. There is a lot of background noise (blue) because I was not in a sound proof room. The red represents diffractions or gratings which are additional frequencies that were interpreted by the recorder. Often an instrument produces tones which consist of several octaves but the fundamental frequency is the primary sound that is heard by listeners.  
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Sound Track Listing for the G-752Rj Collection



Track 1 	0:15 min. 

Hawk globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 3 31 83, Scale, Played and recorded by K.C. Kosyk.



Track 2 	0:23 min.

Hawk globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 9 85 117, Scale and two melodies, Played and recorded by K.C. Kosyk.



Track 3	0:19 min.

Hawk globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 9 112 147, Scale and Melody, Played and recorded by K.C. Kosyk.



Track 4	0:20 min.



Hawk globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 12 153 161, Scale and Melody, Played and recorded by K.C. Kosyk.



Track 5	0:26 min.



Ovenbird globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 9 123 162 and G-752Rj Fs 9 120 156, Scale and Melody, Played and recorded by K.C. Kosyk.



Track 6	0:15 min.



Parrot/Vulture globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 9 101, Scale and Melody, Played and recorded by K.C. Kosyk.



Track 7	0:12 min.



Quail globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 12 145 119, Scale, Played and recorded by K.C. Kosyk.



Track 8	0:20 min.



Mammal (feline) globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 9 61 116, Scale and Melody, Played and recorded by K.C. Kosyk.



Track 9	0:12 min.



Mammal globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 9 109 136, Scale, Played and recorded by K.C. Kosyk.



Track 10	0:09 min.



Mammal globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 10 81 80, Scale, Played and recorded by K.C. Kosyk.



Track 11	0:24 min.



Mammal globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 12 154 163, Scale and Melody, Played and recorded by K.C. Kosyk.



Track 12 	0:10 min. 



Double Headed (Armadillo and Mammal) globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 9 125 162, Scale, Played and recorded by K.C. Kosyk.



Track 13	0:23 min.



Double Headed (Parrot and Armadillo) globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 9 110 130, Scale and Melody, Played and recorded by K.C. Kosyk.



Track 14	0:20 min.



Double Headed (Bat and Mammal) globular ocarina, Museo Nacional de Costa Rica Catalogue # G-752Rj Fs 9 90 130, Scale and Melody, Played and recorded by K.C. Kosyk.
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Artefact listing with Depth by Fosa



	This Appendix is a listing of the artefacts with their depths (cm) that were excavated from each fosa. 



		Fosa 1



		Artefact #

		Type

		Depth (cm)

		Type



		1

		Pendant

		Surface

		Unknown



		3

		Mace Head

		Surface

		Sphere Blank







		Fosa 2



		Artefact #

		Type

		Depth (cm)

		Type



		5

		Metate

		175

		Conical



		4

		Ocarina (101)

		200

		Bird-Parrot/Vulture



		6

		Ocarina

		200

		Bird-Unknown



		8

		Rattle (Marbella Corozal)

		203

		Rattle



		7

		Ocarina

		209

		Bird-Parrot/Vulture



		10

		Axe

		212

		Double Headed



		12

		Ocarina

		216

		Fragment



		9

		Ocarina

		218

		Fragment



		11

		Ocarina

		222

		Fragment



		13

		Ocarina

		224

		Bird – Owl



		14

		Ocarina

		225

		Mammal-Unknown



		15

		Tripod Vessel

		231

		



		16

		Ocarina

		234

		Mammal-Unknown



		17

		Ocarina

		235

		Mammal-Bat



		18

		Ocarina

		244

		Mammal-Unknown



















		Fosa 3



		Artefact #

		Type

		Depth (cm)

		Type



		20

		Whistle (Cafe Claro)

		62

		whistle/rattle



		34

		Ocarina (Marbella Corozal)

		69

		Turtle



		24

		Axe

		69

		Double Headed



		21

		Ocarina

		70

		Fragment



		32

		Ocarina

		70

		Fragment



		25

		Ocarina (Marbella Corozal)

		72

		Tubular Ocarina 6 finger holes



		26

		Stone

		72

		Grinding stone



		27

		Stone

		72

		Grinding stone



		28

		Stone

		72

		Grinding stone



		35

		Ocarina

		75

		Tubular Ocarina



		33

		Pendant

		77

		Unknown



		23

		Whistle/Rattle (Marbella Corozal)

		78

		whistle/rattle



		22

		Pendant

		80

		Unknown



		19

		Ocarina

		80

		Fragment



		29

		Ocarina

		82

		Bird-Unknown



		31

		Ocarina

		83

		Bird-Hawk



		30

		Stone

		83

		Triangular Grinding stone



		42

		Ocarina

		90

		Bird-Parrot/Vulture



		43

		Pendant

		100

		Unknown







		Fosa 4



		Artefact #

		Type

		Depth (cm)

		Type



		36

		Pendant

		69

		Unknown



		37

		Axe

		89

		Double Headed



		38

		Pendant

		86

		Unknown



		39

		Flute (Marbella Corozal)

		86

		Tubular Ocarina



		40

		Flute (Marbella Cafe Claro)

		86

		Tubular Ocarina



		41

		Flute (Marbella Cafe Claro)

		86

		Tubular ocarina











		Fosa 8



		Artefact #

		Type

		Depth (cm)

		Type



		45

		Pendant

		75

		Fragments







		Fosa 9



		Artefact #

		Type

		Depth (cm)

		Type



		46

		Ocarina

		75

		Bird-Hawk



		47

		Grinder or Sharpener

		76

		Rod-Shaped



		48

		Grinder or Sharpener

		76

		Rod-Shaped



		44

		Ocarina

		78

		Fragment



		49

		Pendant

		78

		Anthropomorphic



		50

		Mace Head

		78

		Bird - Owl or Hawk



		53

		Ocarina

		80

		Mammal-Mouse



		51

		Pendant

		81

		Bird - Owl



		54

		Ocarina

		86

		Bird-Parrot/Vulture



		55

		Flute (Marbella Corozal)

		94

		Tubular Flute



		56

		Flute (Marbella Corozal)

		94

		No Picture



		52

		Pendant

		94

		Bird



		60

		Ocarina

		99

		Bird-Unknown



		58

		Ocarina

		104

		Fragment



		59

		Ocarina

		104

		Fragment



		57

		Mace Head

		105

		Bird



		66

		Ocarina (Marbella Corozal)

		108

		Turtle



		65

		Ocarina

		110

		Fragment



		62

		Mace Head

		110

		Bird - Parrot/Vulture



		64

		Mace Head

		112

		Bird – Owl



		68

		Stone

		112

		Hammer stone or Grinder



		73

		Stone

		115

		Hammer stone or Grinder



		61

		Ocarina

		116

		Mammal-Feline



		63

		Pendant

		116

		Bird



		67

		Ocarina

		117

		Fragment



		75

		Ocarina

		117

		Mammal-Unknown



		85

		Ocarina

		117

		Bird-Hawk



		76

		Axe

		117

		Double Headed



		78

		Stones

		117

		12 Stones (divination stones?)



		101

		Pendant

		117

		Unknown



		70

		Mace Head

		118

		Bird



		84

		Ocarina (Marbella Corozal)

		119

		Unknown



		79

		Mace Head

		119

		Spherical Unknown



		77

		Ocarina

		120

		Bird-Wren/Sparrow



		86

		Ocarina

		120

		Fragment



		74

		Axe

		122

		No Features



		91

		Ocarina

		124

		Mammal-Unknown



		71

		Ocarina (Marbella Corozal)

		125

		Turtle



		72

		Ocarina

		125

		Bird-Parrot/Vulture



		97

		Metate

		125

		Conical Three Feet



		89

		Axe

		128

		No Features



		90

		Ocarina

		130

		Double Headed Feline and Bat



		102

		Ocarina

		130

		Bird-Parrot/Vulture



		105

		Ocarina

		130

		Bird-Quail



		110

		Ocarina

		130

		Double Headed Vulture and Armadillo



		98

		Ocarina

		131

		Mammal-Unknown



		99

		Ocarina

		131

		Bird-Parrot/Vulture



		87

		Ocarina

		134

		Unknown



		88

		Fragments

		135

		Fragments



		109

		Ocarina

		136

		Mammal-Feline



		95

		Ocarina

		137

		Bird-Hawk



		107

		Ocarina

		138

		Double Headed Bat and Bird



		108

		Ocarina

		138

		Fragments



		96

		Ocarina

		140

		Bird-Parrot/Vulture



		114

		Ocarina

		141

		Mammal-Armadillo



		93

		Axe

		141

		No Features



		92

		Ocarina

		143

		Bird-Hawk



		113

		Ocarina

		143

		Mammal-Unknown



		111

		Ocarina

		144

		Bird-Parrot/Vulture



		116

		Mace Head

		146

		Mammal - Feline



		100

		Ocarina

		147

		Mammal-Unknown



		112

		Ocarina

		147

		Bird-Hawk



		94

		Pendant

		147

		Bird



		69

		Stone

		148

		Hammer stone or Grinder



		106

		Ocarina

		149

		Unknown



		115

		Ocarina

		150

		Bird-Unknown



		118

		Ocarina

		153

		Double Headed Armadillo and Feline



		119

		Ocarina

		156

		Bird-Owl



		120

		Ocarina

		156

		Bird-Oven Bird



		122

		Ocarina

		156

		Bird-Parrot/Vulture



		117

		Ocarina

		159

		Bird-Wren/Sparrow



		121

		Axe

		160

		Double Headed



		123

		Ocarina

		162

		Bird-Oven Bird



		125

		Ocarina

		162

		Double Headed Armadillo and Mammal



		Fosa 10



		Artefact #

		Type

		Depth (cm)

		Type



		80

		Ocarina

		80

		Fragment



		81

		Ocarina

		80

		Mammal-Unknown



		82

		Ocarina

		80

		Fragment



		83

		Ocarina

		80

		Fragment







		Fosa 11



		Artefact #

		Type

		Depth (cm)



		103

		Mini Globular Vessel

		Earth Filling



		104

		Fragments

		Sup.







		Fosa 12



		Artefact #

		Type

		Depth (cm)

		Type



		127

		Ocarina

		74

		Fragment



		133

		Ocarina

		77

		Fragment



		129

		Ocarina

		89

		Fragment



		130

		Ocarina (Marbella Corozal)

		89

		Mammal-Armadillo



		128

		Ocarina

		91

		Fragment



		134

		Ocarina

		101

		Fragment



		137

		Stone

		101

		Irregular Shaped



		139

		Tripod Vessel

		103

		



		136

		Ocarina

		103

		Bird-Parrot/Vulture



		135

		Ocarina (Marbella Corozal)

		104

		Bird-Unknown



		131

		Ocarina

		105

		Unknown



		138

		Drills

		107

		2 Drills



		132

		Ocarina

		108

		Bird-Unknown



		166

		Mini Globular Vessel

		111

		



		141

		Ocarina

		113

		Unknown



		142

		Ocarina

		114

		Bird-Quail



		140

		Ocarina

		115

		Fragment



		143

		Mini Globular Vessel

		116

		



		145

		Ocarina

		119

		Bird-Parrot/Vulture



		144

		Ocarina

		121

		Bird-Wren/Sparrow



		147

		Ocarina (Marbella Corozal)

		124

		Turtle



		146

		Pendant

		127

		Damaged Surface



		148

		Ocarina

		128

		Bird-Quail



		149

		Tripod Vessel

		132

		



		150

		Ocarina

		134

		Bird-Unknown



		151

		Axe

		135

		Double Headed



		167

		Ocarina (Marbella Corozal)

		148

		Turtle



		156

		Ocarina

		160

		Mammal-Fragment



		153

		Ocarina

		161

		Bird-Hawk



		168

		Ocarina

		161

		Bird-Quail



		165

		Mace head

		162

		Bird



		154

		Ocarina

		163

		Bird-Parrot/Vulture



		157

		Pendant

		164

		Anthropomorphic



		155

		Pendant

		167

		Unknown



		162

		Ocarina

		168

		Bird-Quail



		170

		Ocarina (Marbella Corozal)

		170

		Globular Flute



		161

		Pendant

		170

		Owl



		163

		Ocarina (Marbella Corozal)

		171

		Tubular Ocarina



		164

		Ocarina (Marbella Cafe Claro)

		171

		Tubular Ocarina



		159

		Pendant

		173

		Unknown



		160

		Pendant

		173

		Bird



		158

		Ocarina

		176

		Unknown



		169

		Pendant

		187

		Unknown



		124

		Pendant

		Surface

		Bird



		126

		Stone

		Infill

		Irregular Shaped



		152

		Pendant

		Infill

		Unknown







		Fosa 13



		Artefact #

		Type

		Depth (cm)

		Type



		171

		Ocarina

		117-143

		Fragment



		172

		Ocarina

		117-143

		Fragment



		174

		Ocarina

		143

		Bird-Quail



		173

		Pendant

		117-143

		Bird-Unknown







		Fosa 15



		Artefact #

		Type

		Depth (cm)

		Type



		175

		Metate

		150

		Concave



		176

		Metate

		120

		Concave Three legged



		177

		Stone

		surface

		Irregular Shaped
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