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1. INTRODUCTION  

This study focuses on the daily crafting activities of the population of the Tingi Holo site 

in Suriname. The site has been dated from the 9th to the 12th century, based on the 

evidence from various excavation campaigns conducted by Geijskes (1961, 1962), 

Versteeg (1976) and Mitrasingh and Khudabux (1986). Culturally, Tingi Holo belongs to 

the Kwatta culture, a sub-culture of the Arauquinoid tradition (Versteeg 2003, 143). Sites 

belonging to the Kwatta culture are known for having a high number of intricate 

ornaments, ceremonial objects, elaborate ceramic adornments and many other 

paraphernalia. All these types of objects are found both completed as well as in various 

stages of production (Rostain 2008, 290-292). Most notable are the small frog-shaped 

pendants made of a type of greenstone. The muiraquitãs, as these objects are called, 

have a high prestigious value and are a rarity. Thereby, of the few muiraquitãs that have 

been found throughout Suriname, four come from Tingi Holo (Boomert and Kroonenberg 

1977, 22). Although two other locations in northern South America are known for the 

production of these artefacts, it is generally thought that all the muiraquitãs encountered 

in Arauquinoid-affiliated sites originate from Tingi Holo or other local Kwatta sites 

(Rostain 2009, 292). These observations have led researchers to conclude that the 

inhabitants of Tingi Holo were specialized in the craft of prestige artefacts (Versteeg 

2003; Rostain 2009; Boomert and Kroonenberg 1977). The high level of craftmanship 

encountered in these artefacts gives rise to the idea that the crafting of these items was 

an important specialization.  

The human skeletal remains also found at Tingi Holo give the unique opportunity 

of studying people’s lives without intermediate proxy. Information about demography, 

health and daily activities can be attained through their study. The focus of this study lies 

on understanding the habitual crafting habits. In order to do so, it is important to 

understand how the human body adapts to habitual activities. Continuous use of muscles 

in a strenuous or even just a regular fashion causes stress on the bones at the enthesis, 

the attachment site where muscles, ligaments or joint capsules connect to bone. Bone 

then adapts to this stress by developing more bone (Martin et al. 2013, 165). In the last 

thirty years, researchers have established methods to measure these developments and 

gain insights into patterns of muscle development and daily activities. For a complete 

overview of the activities that happened at Tingi Holo, patterns of osteoarthritis on joints 

and vertebrae (spondylosis) have been studied because these give an indication where 

the human body experiences continuous stress (Jurmain 1999, 14).  
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The specific patterns that may arise when an individual is involved in crafting in 

a Circum-Caribbean setting have been described by Becker (2016). Her article gives a 

meticulous description of patterns in entheseal development as well as the observed 

locations of osteoarthritis in an individual excavated at the Ch’iji Jawira site in Tiwanaku, 

Bolivia. The individual was excavated in a section of the site interpreted as a centre for 

ceramic manufacture as well as a residential area for the ceramic manufacturers and 

therefore assigned the status of craftswoman (Becker 2016, 405). The article has become 

a guideline for this research in determining which entheses and joints to study in order 

to establish skeletal patterns commonly seen in craftspeople.  

To interpret the results of the research into entheseal development and 

osteoarthritis, ethnographic sources have been used. Although the use of analogies in 

archaeology has been widely debated (i.e. Gould and Watson 1982), it is one of the few 

methods archaeologists can use to make inferences about their research. Through the 

conceptualization of the past, an understanding about past activities can be inferred. As 

opposed to just an analogy, the conceptualization serves more as an inspiration than as 

rules. Amerindian societies are known for their rather strict gendered division of labour, 

something that could well be reflected in who may or may not be able to craft certain 

objects. To generate fruitful conclusions regarding the age and sex of the craftspeople, 

various ethnographic sources have been consulted. Care was taken to make sure the 

connection between the source and target was a relevant one and therefore the studied 

communities were all Amerindian societies with as little acculturation as possible, and a 

as close a connection to the pre-Columbian communities of Guiana as was prossible.  

 

1.1 Research Objectives 

The main objective of this research is to gain insight on the habitual activities of the 

inhabitants of the Tingi Holo site and establish if patterns of entheseal development and 

osteoarthritis can indicate craftsmanship among at least part of the population. In doing 

so, this work aims to further progress the research into the possibilities of studying 

entheseal development and osteoarthritis, as well as broaden the understanding of the 

Tingi Holo site. Lastly, it hopes to serve as an example as to why the use of ethnography 

can fruitfully contribute to a better understanding of the past by combining these various 

methods into a multi-facetted study of the past. 
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1.2 Research Questions 

The main research question of this thesis is as follows: 

- Was the community of Tingi Holo involved in crafting activities based on evidence 

provided through the study of entheseal development and patterns of 

osteoarthritis on joints and vertebrae? 

To come to an answer, the following sub-questions need to be answered first: 

- What are the patterns of entheseal development and osteoarthritis mentioned 

in literature that may indicate craftsmanship? 

- Ethnographically, what are the general trends in craftsmanship with regard to the 

age and sex of the craftspeople in historic and current Amerindian societies? 

 

1.3 Methods and Approach 

Ethnography will be used to provide a conceptualization of the possible customs 

regarding crafting in Amerindian communities. The skeletal collection will be researched 

with a variety of methods to get a full array of activity patterns. The Mariotti method will 

be used to score the entheseal development of various muscles based on the 

observations by Becker (2016). Added to these are muscles that are commonly related to 

heavy labour to be able to make proper comparisons. A selection of joints will be analysed 

for signs of osteoarthritis, following the definition for this affliction as described by 

Derevenski (2000). Here too, the focus will on one hand lie on the joints that Becker 

(2016) identified as being related to crafts, and on the other hand on joints that are more 

often affected during rigorous labour.  

 Through these observations a pattern of activities arises within the studied 

population. These will then be interpreted with the ideas gained from the ethnographic 

research to see if there are some correlations between the observed osteological 

patterns and the inferred habits of Amerindian communities regarding crafting. 

 

1.4 Theoretical Framework 

This research takes place within two theoretical frameworks. The first applies to the 

skeletal remains and their interpretation in both an osteological understanding as well as 

an archaeological understanding. Human remains are often seen as a natural 

phenomenon in an osteological perspective and as a cultural expression from an 

archaeological standpoint. Bridging these two perspectives has been attempted by many 
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scholars (i.e. Ingold 2004, Joyce 2005) with various levels of success. In this research, the 

framework of the ‘body as material culture’, developed by Sofaer (2006) will be applied. 

This theory succeeded best in combining the cultural and natural influences on the 

human body. It does so by viewing bones as a material, with a unique feature in its 

plasticity. This plasticity allows for adaptation of bones to both natural and cultural 

influences throughout the various stages in an individual’s life (Sofaer 2006). 

 The second framework is the one applied to the ethnographic analogies. It 

follows the criteria of van Reybrouck (2000) and Wylie (1982) and David and Kramer 

(2001) in the creating of valid analogies and the cautions that come with the use of 

ethnography. 

 

1.5 Thesis Outline 

The following chapter will give a background of the Tingi Holo site. It will very briefly 

address the locality after which the archaeological backdrop that leads up to the Kwatta 

culture will be discussed. It also touches upon the various archaeological cultures 

encountered in Suriname. Most attention will be given to the Arauquinoid tradition and 

specifically to the Kwatta culture. Lastly, the excavation and interpretation of the findings 

at Tingi Holo will be described, ending with evidence of craftsmanship as found by various 

scholars. 

 The third chapter will go more in depth on the theoretical frameworks that have 

been applied to this research. Various theories aiming to combine the division between 

nature and culture in the interpretation of human remains are discussed, as well as the 

theory of the body as material culture. After this, attention will be given to the use and 

creation of analogies in archaeology and the possible pitfalls this may entice. 

 The fourth chapter is two-fold. First, the skeletal population of Tingi Holo will be 

discussed. An overview of research previously conducted on the collection will be 

presented, as well as the reason to re-do the age and sex analyses of the population and 

the results thereof. Secondly, the methods used to study entheseal development and 

osteoarthritis are presented, along with a study on various other researches that have 

applied these methods. 

 The chapter five is an extensive ethnographic overview combined with several 

historical sources of various Amerindian communities. This chapter aims to establish any 

patterns of age and sex that craftspeople in Amerindian societies may have had. These 

conclusions will aid the interpretation of the osteological analyses. 
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 The chapter six is an overview of the results of the osteological research into 

entheseal development, osteoarthritis and spondylosis. The final chapter includes the 

discussion and conclusion. Here, the used methods, results and future directions for this 

research will be discussed before finishing with a conclusion. 

  



 
11 

 

2. THE SITE OF TINGI HOLO 

This chapter will provide the background of the Tingi Holo site. It will briefly place it in a 

spatial and climatological context before moving on to the archaeological background of 

not just Tingi Holo but the wider region of Suriname. This is important to provide a 

context for the site but also for the Kwatta culture to which Tingi Holo belongs. 

In this section, people are assigned to a culture based on their ceramic traditions 

with acknowledgement of the caveat, that although such a classification can be useful, 

also gives a very one-dimensional image of human culture, reducing it to but one 

characteristic. Although it is not the purpose of this research to question the cultural 

affiliations of people based on material culture, it should be noted that culture, and 

especially the perception of culture by those living it, is something flexible and multi-

dimensional. Therefore the given characteristics of the different cultures are to be taken 

as very general.  

Lastly, the chapter will give a description of the excavation of the Tingi Holo site 

by Geijskes, whose part of the skeletal collection is used in this research. Some extra 

attention is given to the muiraquitãs, because these objects are a tell-tale sign of the 

Kwatta culture and their distribution though the region is an interesting indicator of the 

connections the Kwatta people upheld with other cultures.  

 

2.1 Locality 
Tingi Holo is located in Suriname, at around 5° N latitude, and 55° W longitude, some 5km 

from the coast and 12 km away from the Suriname River, which lies to the west of the 

site (Figure 2.1). It is situated on a sandy chenier that stretches from east to west. 

Archaeological finds are encountered over a stretch of 300 meters along the chenier 

(Khudabux et al. 1991, 135).  
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Geologically, this region consists of sedimentary formations, whereas 

metamorphic and other hard rocks are located further south in Surinam. These types of 

rocks are therefore not readily available for the population of Tingi Holo (Hammond 2005; 

Noordam 1993; Boomert and Kroonenberg 1977).  

 The climate around Tingi Holo is ‘Am’, or Tropical Monsoon in Köppen’s system. 

The influence of the Inter-Tropical Convergence Zone (ITCZ) makes for four different 

seasons, alternating dry and wet periods (Hoffman 2009; Amatali 1993; Vonhof and 

Kaandorp 2010). The ecology likely consisted of mangroves and coastal swamp forest. 

Rainforest can be found further inland (Hoffman 2009). 

 

2.2 The Archaeology of Suriname 

2.2.1 Oldest known sites 

The oldest known sites in Suriname date back to around 8000 BC. Located in the interior 

of Suriname they appear to be mainly used as stone tool manufacturing places, ranging 

from temporary camp sites to specialized workshops that have been used on a regular 

basis over a long period of time. The users of these campsites preferred the safety of rock 

shelters for permanent residence. Traces found in these sites show evidence of a broad-

spectrum dietary pattern which includes river fauna and forest tree fruits (Oliver 2008, 

198; Rostain 2008, 282; Versteeg 2003, 54). 

Figure 2. 1 Approximate location of the Tingi Holo site (at the dot). Image through Google Maps 
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A long period of archaeological silence follows after the disappearance of these 

savanna people. Small groups of nomadic hunter-gatherers lived in the forests in the 

interior between 8000 and 2500 BC, but they left little trace of their existence (Rostain 

2008, 282). 

 

2.2.2 Permanent habitation of Suriname 

Vast amounts of shell resources attracted people to inhabit the coastal regions of the 

Guiana’s around 5000 BC. Relying heavily on shellfish for both sustenance and as a 

material to build their habitational mounts on, these communities slowly began adopting 

a more sedentary lifestyle. Along with this development came an increase in the 

cultivation of plants. Through this cultivation, as well as the transplantation of plants and 

animals, culling of unwanted species and the burning down of parts of the forest for 

agricultural purposes, these people began reshaping the rainforest as sedentism spread. 

All these activities have resulted in a far more cultivated forest landscape than a natural 

wilderness from this time onwards. (Rostain 2008, 284; Oliver 2008, 207; Erickson 2008, 

158). 

As the coast of Suriname lacked alluring shell resources, sedentary occupation 

took somewhat longer to develop. This happened around 2200-1750 BC with the influx 

of a ceramic tradition related to the Saladoid tradition that came from Venezuela. Around 

AD 70-200, the west of Suriname contained Late Saladoid sites throughout (Boomert and 

Kroonenberg 1977, 14; Rostain 2008, 284). The Saladoid tradition is then replaced by the 

Barrancoid tradition, which is defined not only by its more elaborate ceramic decorations, 

but also in technological advances. This period is marked by the appearance of raised and 

drained fields, which allowed for more effective agricultural practices in the coastal 

swamps. In Suriname the first of these mounds appear around AD 300 and 650 and are 

called Buckleburg-1 and -2. Until around AD 700 the region had remained sparsely 

inhabited, but an influx of a new ceramic tradition, the Arauquinoid, brought an increase 

of peoples and settlements from Venezuela. They either replaced or mixed with the local 

Barrancoid traditions (Rostain 2008, 286-287).  

The Arauquinoid tradition (AD 650-1650) can be subdivided into four distinct 

cultures: Hertenrits, Barbakoeba, Thémire and Kwatta. The Hertenrits culture is the 

oldest, situated between the Berbice and Coppename rivers in Suriname. As sandy ridges 

are absent in this region, the inhabitants had to create mounds for both occupation and 

agriculture. The Hertenrits mound is the largest and most extensive mound of this 
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culture; it has a diameter of 200-320 meters and is raised 2.5 meters above the surface. 

It was built in several phases and is surrounded by a large network of agricultural fields 

(Rostain 2008, 290). The size of these fields are so extensive that Boomert (1980) believes 

the site to be an agricultural distribution centre, providing crops to neighbouring villages 

(Boomert 1980, 77). The exact end date of the Hertenrits culture is estimated to be 

around AD 1250, but because carbon-14 (14C)-dating of the late Hertenrits sites are 

scarce, occupation could have continued long after AD 1250 (Versteeg 2008, 316).  

The Barbakoeba culture spread from the coast of eastern Suriname up to the 

coast of west French Guiana. Sites are mainly located on the sandy ridges found 

throughout the region. Their material culture is marked by coarse pottery with little 

decoration and many stone artefacts related to agriculture. For the making of more 

elaborate and ceremonial artefacts they relied on the three other Arauquinoid cultures, 

with whom they maintained close trading relations (Rostain 2008, 292). The Barbakoeba 

culture was eventually replaced by Thémire culture, which was the Arauquinoid culture 

that reached the furthest east, and also the one that survived the longest, up to AD 1650. 

The Thémire people were both influenced by the Arauquinoid tradition as well as a 

polychrome tradition, with more polychrome influences the further east the sites are 

situated. Lastly, there is the Kwatta culture, to which the Tingi Holo site belongs. 

 

2.3 The Kwatta Culture 
The Arauquinoid sub-culture of greatest importance to this research is the Kwatta 

culture. It is this culture that is affiliated with the inhabitants of the Tingi Holo site and it 

is because of this culture that the inhabitants of the Tingi Holo site are believed to be 

craftsmen rather than agriculturalists. 

 Sites related to the Kwatta culture are situated between the Coppename and 

Suriname River, stretching around 30 kilometres into the mainland from the coast. The 

Kwatta culture is the only Arauquinoid tradition that did not rely on man-made raised 

fields for the growing of food, but instead made use of ridges that were prepared for 

agriculture using slash-and-burn techniques. As opposed to agriculture, the people of the 

Kwatta culture were more involved in the manufacturing of prestige goods. They 

produced tools and ornaments made from lithic, shell, bone and most probably also from 

perishable materials (Rostain 2008, 290-292). A prime example of the paraphernalia 

created by Kwatta communities are muiraquitãs, small frog-shaped pendants made from 

a type of greenstone. Muiraquitãs are not often encountered throughout Suriname but 
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the Tingi Holo site has yielded quite a few of them, both completed and semi-

manufactured (Boomert and Kroonenberg 1977, 22), and although there are two other 

locations in northern South America where these artefacts were produced (the middle 

Amazon and Valencia Lake in Venezuela), it is thought that most, if not all, muiraquitãs 

found in Arauquinoid-affiliated sites are produced in Kwatta workshops (Rostain 2008, 

292). 

 Because the raw materials used to create muiraquitãs and most other stone 

objects are not local to the region which the Kwatta people inhabited, they upheld an 

extensive trading network. An important one is with the Brownsberg communities, who 

did not belong to the Arauquinoid tradition. These peoples lived in the interior of 

Suriname, where hard lithic material is far more abundant than on the coastal, 

sedimentary ridges. Their trading network for raw materials was probably situated on 

rivers such as the Suriname River and the Saramacca River (Boomert and Kroonenberg 

1977, 15; Rostain 2008, 292). The Kwatta people traded their produced artefacts with the 

other Arauquinoid cultures, such as the Barbakoeba people, whom Rostain (2008) 

suggests were ‘not good craftspeople’. Instead, these people produced coarse ceramics 

with little decoration and lithic artefacts found in Barbakoeba-affiliated sites relate 

predominantly to agricultural activities (Rostain 2008, 292). It would make sense for both 

cultures to exchange ornamental and ceremonial artefacts for either produce or cassava 

grater and grinding stones used by the Barbakoeba people.  

The Kwatta people also upheld relations with the aforementioned Hertenrits 

culture, which can be seen in a similarity in several decorative motifs found on both 

Kwatta and Hertenrits ceramics. As mentioned above, the number of raised fields 

surrounding the Hertenrits mound is significantly larger compared to neighbouring sites, 

suggesting that they produced a surplus of food (Boomert 1980, 77). This surplus may 

very well have been used to trade for ceremonial artefacts. One of the sites that 

exemplify this is the Prins Bernard Polder, which also belonged to the Hertenrits culture. 

This site has yielded a tremendous number of ceremonial artefacts, uniquely decorated 

ceramics, pendants as well as muiraquitãs created in Kwatta workshops. The absence of 

raised fields in the surrounding area and the lack of other signs that indicate human 

occupation, have led researchers to believe that the Prins Bernard Polder site was solely 

used for ceremonial purposes (Versteeg 2008, 312). 
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2.4 The Excavation of Tingi Holo 
The Tingi Holo site was first excavated by Geijskes in 1961 and 1962, and later in 1976 by 

Versteeg, and in 1986 by Mitrasingh and Khudabux. However, only the skeletal remains 

excavated by Geijskes in these first years are analysed in this research.  

 During the fieldwork conducted by Geijskes, the Tingi Holo site was estimated to 

stretch over 1 hectare, which was divided in blocks of 4x4 meters after which a 1x1 meter 

pit was dug in the centre of each of these blocks. Most of these pits were no deeper than 

1 meter, because a layer of hard, calcified shell was present underneath the 

archaeological layers. When burials were encountered in the south-eastern region of the 

site, a large 5by 30 meter trench was opened to investigate this area further (Tacoma et 

al. 1991, 15). The people of Tingi Holo buried their dead in a diverse manner. Frequently 

seen was the primary burial in extreme flexed position (figure 2.2), which is also often 

observed in many Caribbean islands (see Hoogland and Hofman 2013 for an extensive 

overview). Several individuals were buried in a stretched position and few were 

encountered in large ceramic pots, filled with black earth (Tacoma et al. 1991, 15). 

Indications of secondary burials and modifications of primary burials can also be seen in 

the figure and in the skeletal collections, often by the absence of the cranium and 

sometimes by the absence of long bones.  

 

Figure 2. 2 Image from the excavation of several burials at Tingi Holo in 1961 (Tacoma et al. 1991, 13) 
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 The human remains recovered during this campaign were shipped to the 

University of Utrecht, where they have been studied by Tacoma in 1963 (although the 

most complete publication on this research stems from the 1980). Later the collection 

was transported to Leiden University in 2007 (van Duijvenbode 2018, 148), where it 

remains to this day. 

 Further excavations took place on at least two different occasions. Versteeg 

(2003) calls the site the most interesting and best excavated site in Suriname, but also 

mentions that there are still no detailed publications on the Kwatta culture and on the 

Tingi Holo site specifically. An overview of the result of the different fieldworks is given 

in his book Suriname before Columbus (2003).  

Radiocarbon dating of the Tingi Holo site reveal an occupation from between the 

9th and the 12th century AD. The people of Tingi Holo created ceramics with a specific 

orange colour that appears to be typical for other Kwatta sites as well. They decorated 

their ceramic with paint, appliqué clay rolls, lobed rims and pot bottoms with un-erased 

clay rolls (Versteeg 2003, 143-148). The numerous axes, complexly shaped animal 

pendants, beads, flutes, body ornaments and the muiraquitãs, all of these in completed 

state as well as semi-manufactured, show a fraction of the crafts that the community of 

Tingi Holo produced. Although most of the lithic paraphernalia, such as the muiraquitãs, 

are made from non-local lithic material, there are several of these artefacts found that 

are made of rhyolite, a local sedimentary stone found in the Suriname River. These 

rhyolite muiraquitãs have been found on several occasions in the Hertenrits site 

(Versteeg 2003, 150-154). To trade their artefacts and to acquire raw materials, the Tingi 

Holo community traded with the Brownsberg people, who lived further south. What the 

Tingi Holo people received in return for their paraphernalia is impossible to determine. It 

could be anything from hammocks, to crops, to marriage ties (Versteeg 2003, 157-158).  

As this research is focussed on the possibility of distinguishing indications of the 

practice of craftsmanship in the buried population of Tingi Holo, it would be interesting 

to establish if the crafting of these prestige artefacts was left to a specific group within 

the population. Because Tingi Holo does have agricultural fields in the surrounding area, 

at least part of the population must have regularly worked these fields. However, the 

quality and distribution of the artefacts made at Tingi Holo would suggest that the 

manufacturing of these artefacts is not a simply a secondary activity to agriculture, but a 

full-fledged specialization, for at least part of the population. This possibility is neither 

discussed nor mentioned in any of the literature regarding the Kwatta culture or the Tingi 
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Holo site, therefore ethnographic research into the crafting of artefacts in the region of 

Suriname has been conducted to gain a complete image of the possible activities which 

happened at Tingi Holo. 

 

2.5 Summary 

This chapter has given a brief overview of the locality of Tingi Holo and archaeological 

aspects of the Guiana Shield and of Suriname specifically.  

The first habitation of the Guiana region is found on the savannas of Suriname 

around 8000 BC. After a long period of archaeological silence, a new influx of people, 

making use of the shellfish resourced is seen in the coastal regions around 5000 BC. 

Increased sedentism and the beginning of agriculture go hand in hand for these people, 

although for Suriname specifically, these developments take place somewhat. Sedentism 

and agriculture in Suriname properly begin with the arrival of Saladoid people from 

Venezuela, who are later replaced by people from the Barrancoid tradition and later the 

Arauquinoid tradition. This tradition has four distinct cultures, of which the Kwatta 

culture is the most relevant to this research as the Tingi Holo site belongs to it. The Kwatta 

culture, and specifically the Tingi Holo site, are known for being producers of a wide range 

of prestige artefacts that have spread over a very large region.  

 The following chapter discusses the theoretical frameworks employed in this 

research. 
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3. THEORETICAL FRAMEWORKS 

In the current chapter, the theoretical frameworks employed in this research will be 

discussed. It will first present the problems surrounding theoretical frameworks in 

osteoarchaeology and archaeology and discuss a solution which the author believes to 

bridge the divide in perceptions of osteologists and archaeologists regarding the human 

body. Subsequently, a brief case will be made for the use of ethnographic 

conceptualization as aide in archaeological interpretations. 

 

3.1 Nature versus Culture in Osteoarchaeology 

3.1.1 From the social body to embodiment 

There is a dichotomy between how osteologists and archaeologists view and treat the 

human body. Although it is certainly true that osteological determinations are used to 

make interpretations about archaeological findings, often in the field of mortuary 

practices, archaeologists tend to focus on the material finds surrounding the body. 

Osteologists on the other hand have a wide variety of methods to analyse the body, but 

have little framework to incorporate these findings into the archaeological field (Sofaer 

2006, 2; Rautman and Talalay 2000, 2). The divide between the two disciplines is further 

broadened in the manner in which the human body is perceived. Osteologists view the 

dead body as an object for study, whereas archaeologists tend to focus on the social and 

cultural aspects of a person’s life. Very simply put, the division hinges on whether the 

body is either regarded as something natural, or as something cultural (Sofaer 2006). 

Ingold (1998) has called this the ‘master divide’, where the fleshless skeleton is regarded 

as part of nature, whereas the living, fleshed body inhabits the realm of culture. 

 Many scholars have ventured to create a framework that incorporates both the 

natural and the cultural aspect of the human body (e.g. Agarwal and Glencross 2011, 

Meskell and Preucel 2004 and Martin et al. 2013). Early on, Scheper-Hughes and Lock 

(1987) have identified three different domains in which to view the body, beginning at 

the most basic level with the ‘individual body’, or the phenomenological experiences of 

a person’s body. These experiences are thought to be generally similar for every person, 

with differences mainly coming from how individuals experience their psyche or mind in 

relation to the body. The second level is the ‘social body’, where the body is placed at the 

centre of three different planes: nature, society and culture and functions as an axis 

where these planes collide and interact. Lastly, they identify the ‘body politic’, which 
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refers to any and all regulations that are placed on bodies by society regarding work, 

leisure, sexuality and so forth (Scheper-Hughes and Lock 1987, 7-8). Although the natural 

aspect is mentioned at the second level, the focus of the social body theory still mainly 

lies with the cultural aspects. Added to this is the passive role that individuals are 

presumed to have within their society in this theory. Even though it cannot be denied 

that society and culture have great influence on the lives of people, it is important not to 

underestimate the range of personal freedom people have to decide their paths in life 

under normal circumstances (Joyce 2005, 140; Hodder 2000).  

 Ingold also acknowledges the dichotomy between the cultural and natural body 

and the need to bridge this Cartesian dichotomy. In his 2004 essay Beyond Biology and 

Culture, he describes the view commonly held by biological anthropologists and 

evolutionary psychologists, who acknowledge two kinds of parallel inheritances in human 

beings- a biological one and a cultural one. These exist next to each other but do not 

intermingle. Ingold views this as inherently wrong, taking locomotion as a prime example 

to prove this: walking is a biological trait of every Homo sapiens, but at the same time it 

is a taught skill. Added to this is the manner in which people walk (from the hip or more 

from the knee). According to Ingold, this is something that is culturally decided (Ingold 

2004, 215). His second example is that of learning how to play a cello, which is also a 

bodily skill obtained by practice. Like walking, playing the cello is taught and not 

something that is biologically inherited. Because both are practical experiences in a set 

environment, they should be considered as inherently biological according to Ingold. 

Therefore, culture equates nature in his point of view (Ingold 2004, 216). There is 

something to be said for this way of looking at the nature versus culture problem. 

However, by considering the culture as biological, it takes away the possibility to consider 

these two aspects as distinctly different parts of one whole. Simply adding culture to 

nature appears to be insufficient. 

 The embodiment theory, extensively described and applied by both Joyce and 

Meskell amongst others, views the body as a metaphor for society. It takes into 

consideration the active role the individual plays in society and how the physical person 

is a site that is shaped by past experiences. Moreover, it acknowledges the fluid and 

transitional aspects of human lives, such as the conversions between children and adults 

and fluidity in gender (Joyce 2004, 84; Joyce 2005, 140; Meskell and Joyce 2003, 10). To 

create insight into the lives of a complete array of people who participate in society, 

material culture is used together with textual and visual resources. The body can be seen 
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as a cultural object that can be dressed and adorned to display a specific identity. To take 

this even further, material culture that shapes the body is not just clothing. It also extends 

to objects used in daily life as well as material settings, such as walkways, patios and 

benches; material which shapes the way people move in a set space (Meskell and Joyce 

2003, 23; Joyce 2005, 143). This theory is great for acknowledging the agency of human 

individuals as well as the flexibility of social status throughout a person’s life. It does, 

however, seem to mainly concern itself with the exterior aspect of the living human body 

and the outward perception of that body by society, placing the biological aspect in the 

background. 

 

3.1.2 The body as material culture 

The previously described theories are tremendously interesting but fall just short of 

incorporating both the cultural and the natural aspects fully. In case of the embodiment 

theory notions on how the underlying physiological factors shape the body are missing, 

and in the case of Ingold, culture is but something that is added to the natural plane. 

Instead, the human body should be considered an articulation between culture and 

biology, between the material and the social. Sofaer (2006) proposes a method of doing 

so by considering the body as material culture. Bones, like ceramic pots, are built from 

certain materials with specific characteristics. In living bone, the main characteristic is 

plasticity, or the ability to adapt to different circumstances. This begins in utero, where 

the health and habits of the mother influence the baby (Sofaer 2006, 71). It is further 

seen in bone remodelling as a response to stress, habitual activity and disease throughout 

life. As such, the plasticity, stemming from the biological properties of the body are 

shaped by its social environment. As the biological aspects are generally the same for 

every person, but the social context differs, the outcome created by this plasticity is 

unique (Sofaer 2006, 75). Although, at the same time it is important to take the limits of 

plasticity into account, as an individual’s response to stress or disease can differ widely 

due to various factors such as age, sex, health and nutrition (Mariotti et al. 2004, 146). 

 Sofaer (2006, 77) calls the materiality of the body the materiality of process. 

Processes such as growth and degeneration, learned skills and habits continuously shape 

and influence the body, so that, until even after death, the body is never finished. It is 

because of this constant state of development that the boundaries of biological and 

cultural aspects are so unclear. 
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 To further add to the argument of bodies as material culture, the intricate 

relation between people and material objects need to be taken into account. Objects are 

an important aspect of social practices and tradition. And in the same way in which 

people shape objects into the desired form, so does the use and creation of objects shape 

humans. Take for example the method with which different cultures move heavy objects. 

Some use a band around the head to uphold a carrying basket, which frequently results 

in neck lesions, whereas others using a band across the chest, which mainly causes 

troubles in the thoracic region (Merbs 1983). The same can be argued for culturally 

distinct tools that all leave different traces on the human body. In the same way that 

people shape ceramic pots and incorporate meanings, ideas and values into them, so do 

material objects shape people (Sofaer 2004, 84). 

 In conclusion, by seeing the body as something that can shape while at the same 

time being shaped, bodies can become both objects and subjects. It also illustrates the 

complexity of human relations with both natural and social factors. Through the 

acknowledgement of the body’s materiality, both living and dead bodies can be studied 

under a common denominator. It also allows for the examination of the human body in 

an archaeological setting while taking into account the specific social processes that 

formed the body (Sofaer 2006, 85-87). 

 

3.2 Ethnography in Archaeology 

3.2.1 Conceptualizing the past 

Because archaeological data is often incomplete, researchers have the need to fill in the 

gaps in the archaeological record. One such method is using ethnographic data to 

conceptualize the past (see Kramer (ed) (1980) and David and Kramer (2001) for a large 

variety of examples). Although this method is continuously debated by various scholars 

(e.g. Gould, Watson, Gould and Watson), there are many researchers arguing for the use 

of ethnography in archaeology. 

 An analogy is based on the concept that two instances sharing multiple observed 

features, also likely share some unobserved features. An analogy in itself is never true or 

false. It is the conclusion that is reached through the analogy that can either be true or 

false, the analogy can at best be valid (van Reybrouck 2000, 21). It is therefore difficult to 

determine its strength, especially because analogies are used with cases where the 
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assumed data (here: the past) is unobservable and receiving feedback on that data is nigh 

impossible.  

 To create a valid and strong analogy, there are several important things to take 

into account. The first is the amount of similarities between the source and the target. 

The more observed similarities between the two, the greater the chances that the 

unobserved similarities also exist. The second is the amount and nature of the 

dissimilarities between the two instances. If, for example, two lithic tools are compared, 

a dissimilarity in form would have a greater impact than a difference in colour. Thirdly, 

the relevance of the similarities should be considered. Even if the colour of two lithic tools 

would be the same, the relevance of this similarity would be rather small. Therefore, this 

aspect is even more important than the sheer amount of shared similarities between two 

instances. Fourthly and fifth are the number and the variety of the source contexts. The 

quantity and the quality of the sources are important in making a strong argument. Lastly 

is the weight of the conclusion. Even with all the previous aspects taken into 

consideration, it is important not to overstretch the conclusion (Wylie 1982, 392-395; van 

Reybrouck 2000, 28-31; David and Kramer 2001, 47-48).  

 

3.2.2 Ethnoarchaeological critiques and counter-critique 

In their oft discussed dialogue on why ethnoarchaeological analogies are an invalid 

method of drawing conclusions on the past, Gould and Watson (1982) raise several points 

worth mentioning. They argue that because the analogies are based on known behaviour, 

they can never be objective. This holds especially true in cases where no contemporary 

ethnographic sources are present. Added to this, they argue that an analogy can never 

be confirmed, no matter how many similarities the two instances share. The supposed 

laws that are created with analogies are too general to apply to human behaviour (Gould 

and Watson 1982, 373-374). Their last main argument against analogies states that 

resemblance does not account for variability, implying again that although two instances 

may share any number of characteristics, this does not automatically mean that the 

implied characteristics hold true as well (Gould and Watson 1982, 35). Another point to 

consider is made by Ascher (1968) who states that communities are always evolving and 

discarding old cultural habits, so that what is seen by archaeologists is but a snapshot of 

a continuously evolving process (Ascher 1968, in Kramer 1980, 9). 

 Although the argument that observed similarities can never account for inferred 

similarities is in essence valid, Gould and Watson never mention why these similarities 
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exist to begin with. Humans live in open systems that allow for a wide array of variation, 

but every system has limiting factors, often in the form of sustenance and resources for 

creating material culture (David and Kramer 2001, 36; Wylie 1982, 356). Therefore, if the 

ethnographic example has similar inhibiting factors as the archaeological culture studied, 

the validity of the analogy increases greatly. A significant problem with models created 

with ethnographic research is that they are either too general or too specific to be 

fundamentally true (Kelly and Hanen 1988, 232 in David and Kramer 2001, 22). It is 

therefore important not to use a direct a historical approach and apply present day data 

one-on-one onto the past, but to try and conceptualize the past though the use of 

ethnography. The analogy should be understood as a means of understanding any 

archaeological finds, be it materials or humans, in action (Wylie 2002, 165). This method 

has been applied by Mans (2012) and de Mooij (2018). Both refer to this as 

conceptualization as opposed to analogy, which better captures the more inspirational 

aspect of the use of ethnography (de Mooij 2018, 60; Mans 2012, 5). For this particular 

research this holds especially true, as the ethnographic data here will be used to see if 

inferences can be made about customs regarding the crafting of material culture. A 

subject which is even more fickle than just the use of material culture.  

 

3.3 Summary 

The dichotomy between a cultural view of the human body and a natural view is not an 

easy bridge to cross. Many theorists (Scheper-Hugh and Lock (1987), Joyce (2005), Ingold 

(2004), amongst others) have created frameworks that attempt to combine these 

radically different views. However, emphasis often lies too much on either the cultural or 

natural aspect, or the theory fails to account for human agency. In seeing the body as 

material culture, a framework proposed by Sofaer (2006), these three important aspects 

come together in equal measure. The underlying structure of the human body (bone) is 

regarded as a natural material with plasticity as its unique feature. This plasticity allows 

for the adaptations to both natural and cultural influences. Specifically concerning how 

people shape and are in equal parts shaped by the material objects that they use, makes 

this framework particularly suitable for this research. 

 The use of analogies is widely debated by researcher. Although they carry 

negative connotations, their use can be extremely helpful in archaeological 

interpretations when keeping certain rules in mind (see van Reybrouck 2000). Following 

Mans (2012) and de Mooij (2018), this research will try to conceptualize the past.  
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 The next chapter describes the materials and discusses the various methods used 

to study the skeletal remains of the Tingi Holo site. 
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4. MATERIALS AND METHODS 

This chapter begins with a summary of the previous analyses conducted on the Tingi Holo 

collection by various researchers. It will then describe the results of current research on 

sex, age, pathology and stature. Furthermore, it will describe the methods used to study 

entheseal development and osteoarthritis. Lastly, it will give a concise overview of the 

skeletal elements analysed for this research. 

 

4.1 Materials 

4.1.1 Previous research 

The excavation at Tingi Holo conducted by Geijskes in 1961 and 1962 yielded what was 

initially thought to be eighteen individuals. These were labelled as seen in Figure 4.1.  

 

 

Figure 4. 1 Original drawing of the excavated burials (Tacoma et al. 1991, 16-17). 

 

According to the caption underneath this drawing, the numbers given to the individuals 

do not match with the Th-labelling that the individuals later received (Geijskes in Tacoma 

et al. 1991, 16). However, later in the same volume Tacoma (1991, 50) states that: 

 

 ‘The numbers given by the excavator to each skeleton were 

retained for practical reasons, only Th was added (=TingiHolo 

[sic]). The numbers Th-6, -7, -12 and -15 were absent. If remains 
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of more than one individual had the same number, -1, -2, was 

added to the original number.’  

 

During his analyses he concluded that the number of individuals was at least 23. He 

concluded that all these individuals were adults, but mentioned many were damaged 

badly and therefore were difficult to analyse. 

 After determining the MNI, Tacoma set out to create a biological profile where 

possible. His methods and results on this subject are very briefly summarised a three-

paged chapter in on ‘Amazonidi’. Precolumian Skeletal Remains and Associated 

Archaeology from Suriname. He then focusses on the cranial modification observed in 

many of the present crania (Tacoma et al. 1991, 55).  

 The next researcher to study the Tingi Holo population was M.R. Khudabux, as 

part of his PhD dissertation, titled: Effects of Life Conditions on the Health of a Negro Slave 

Community in Surinam, with reference to similar aspects in local pre-Columbian 

Amerindians. The Tingi Holo population present at Leiden University is one of the 

Amerindian populations used for Khudabux’ comparison of health and life-expectancy 

(Khudabux 1991, 50). For his research, Khudabux analyses several skeletal collections all 

excavated on the ‘Tingi Holo Ridge’. These collections are, as mentioned by Khudabux: 

‘the Geijskes Collections I and II (excavated by D. C. Geijskes from 1957 to 1963), the 

Versteeg Collection (excavated from 1976 to 1978 by A.H. Versteeg) and the Khudabux-

Mitrasingh Collections (excavated from 1983 to 1986 by M.R. Khudabux and B. 

Mitrasingh) (Khudabux 1991, 50). Only the first of these collections is currently present 

at Leiden University, and therefore the only one used in this research.  

 Khudabux states that the ‘Geijskes Collection I’ consists of 19 skeletons, mentions 

that these have been examined by Tacoma in 1963 and 1991 and then proceeds to 

describe the other collections in more detail. He only sporadically mentions the Geijskes 

Collection throughout the chapter (Khudabux 1991, 50-59). 

 More recent research on the Tingi Holo collection present in Leiden was 

conducted by A. van Duijvenbode, as part of her PhD research ‘Facing Society’ on how 

the practice of cranial modification in the Caribbean region reflected identity, and how 

this changed with the arrival of the European invaders. Van Duijvenbode has included the 

Tingi Holo site, together with other sites excavated by Geijskes (most of which only 

yielded craniums and were therefore not used in this research). Although Tingi Holo is 

not discussed separately, the results of the wider region of Suriname show that the 
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percentage of cranial modification lays significantly lower than in the insular Caribbean 

(van Duijvenbode 2018, 189). Furthermore, whereas in the Caribbean the predominant 

type of cranial modification is parallel-vertical, the only type of modification encountered 

in Suriname was parallel. Prevalence of modification between men and women appears 

to be similar, which is in accordance with the rest of the Caribbean (van Duijvenbode 

2018, 190-192). 

 

4.1.2 A re-analysis of the biological profile of the Tingi Holo population 

The main reason to re-analyse the material was because the methodologies applied by 

Tacoma (1991) lacked the precision of modern methods. As he did his research in the 

1960s to the 1990s, several of the methods he used have become outdated and newer, 

more accurate methods have been developed. 

For age determinations, Tacoma used ectocranial suture closure, which gives a 

very broad age-range, and dental attrition, despite mentioning several pages earlier that 

the dental health of the Tingi Holo population is very poor (Tacoma et al. 1991, 46). To 

determine sex, Tacoma mainly focussed on the skull, taking the pelvic features only into 

sporadic consideration, as he mentions that ‘pelvic remains are scant’ (Tacoma et al. 

1991, 50). However, current research has found that sex determination on basis of the 

pelvis was possible in many cases. 

 Another important reason was the seeming disarray the collection was in. As it 

was excavated in the 1960s, analysed in the 1980s and moved several times between 

then and now, redoing the analyses was the most logical option. Although the boxes in 

which the collection was stored, contained notes on age and sex, no explanation for these 

conclusions was given. These notes have not looked at before starting the analyses in 

order to ensure unbiased interpretations. 

 Part of the original collection seems to be missing, something also noted by 

Tacoma (1991), although between his analysis and the current analysis the missing parts 

only seem to have increased. Currently there are 18 individuals present in Leiden, 

amongst those is the neonate that was mentioned for the first time by van Duijvenbode. 

Furthermore, there are two adult individuals (Th17 and Th22) that have been 

commingled in such a fashion that no meaningful analysis could be done on either one of 

the individuals and are therefore excluded from any further analysis. 
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Age-at-death 

The determination of age-at-death has been done with one, or a combination of, the 

following methods: the public symphysis (Brooks and Suchey 1990), auricular surface 

(Buckberry and Chamberlain 2002), dental attrition (Maat 2001), sternal ribs end (Işcan 

et al. 1986), suture closure (Meindl and Lovejoy 1985) and the fusing of the epiphyses, if 

relevant. Sadly, not all methods were always possible, even when the relevant bones 

were present. This was due to a rather successful attempt to glue several different bones 

together. Most notable were the attempts to glue the two pubic symphyses together, 

most common were sacra glued to os coxae. 

Except for a foetus, whose age was determined at 38 weeks pre-birth with the 

measurement of the iliac, all of the individuals were adults.  

Two individuals (Th2 and Th4.1) could only be aged as 18+, due to incompleteness of the 

relevant aspects of their remains. Three individuals were determined to be between 18 

and 25 at the time of their deaths. Only one individual (Th19.2) fell in the 26-35 category, 

whereas six individuals were between 36 and 45 and three individuals were estimated to 

be 50+ years old (see Table 4.1 for an overview of the age distribution). 

 

 

Figure 4. 2 Age distribution. 

 

Sex 

For sex determination multiple, standardized sites on the pelvis and cranium have been 

scored whenever they were present (Buikstra and Uberlaker, 1994). Several 

measurements were also scored, but these were only taken into slight consideration, as 
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they were based on mostly unrelated populations. Furthermore, special care was taken 

not to include parietal and frontal bossing and frontal inclination when the individual 

displayed signs of cranial modification, as this could have influenced the results.  

 The result of this analyses is a population consisting of five female individuals, 

two probable females, one indeterminate individual, five probable males, and two male 

individuals, (see Figure 4.3 for an overview of the sex distribution and Figure 4.4 for an 

overview of sex combined with age distribution). 

 

 

Figure 4. 3 Distribution of sex. 

 

 

Figure 4. 4 Sex distributed per age. 
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Pathological conditions 

As the author of this work has had no formal training in the registration and 

interpretation of pathological conditions, this has only been done sporadically. Some of 

the more obvious conditions have been noted, but as it was not the focus of this research, 

no conclusions can be derived from this. However, care has been taken to distinguish any 

condition that may have affected a person’s normal functioning, so that no analysis would 

have been undertaken on individuals who may not have been able to participate in 

society at a normal level. 

 

Stature 

Stature has been estimated whenever possible. The method used is the revised version 

of the Genovés (1967) method, which is specifically based on statues from Mesoamerican 

populations. The revised method from de Angel and Cisneros stems from 2004. The 

results can be seen in Figure 4.5. 

 

 

Figure 4. 5 Height per individual and sex. 

  

4.2 Methods to Analyse Activity Patterns 

In the following paragraphs the methods used to analyse the activity patterns of the 

skeletal population are discussed, this will involve entheses, osteoarthritis and 

spondylosis. 
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4.2.1 Entheseal development 

Entheses are attachment sites where tendons, ligaments or joint capsules connect to 

bone. They are responsible for the transmission of the force of the muscle to the skeletal 

attachment site. There are two types of entheses: fibrocartilaginous and fibrous. Where 

a fibrous enthesis connects directly to the bone, the fibrocartilaginous enthesis has an 

extra layer of fibrocartilage tissue that acts as a buffer between the bone and the fibrous 

tendon tissue. Most of the entheses in the human body are fibrocartilaginous and they 

occur most commonly on the epiphyses of long bones, on short bones and on vertebrae 

(Apostolakos et al. 2014, 334).  

 When muscles are used repetitively over prolonged periods of time or in a very 

intense manner, mechanical stress is placed on the bone at the enthesis. The irritation 

caused by this type of stress makes that bone develops itself at the enthesis (Martin et 

al. 2013, 165). This development is something that can be measured, which is of great 

interest to bioarchaeologists focussing on the activities of people in the past. More and 

more studies are conducted to grasp the full scale of activities of past populations. A 

recent study into entheseal development, osteoarthritis and activity patterns was 

conducted on the 19th century population of Middenbeemster in the Netherlands by 

Palmer and researchers. The goals of this investigation were to establish if entheseal 

development and osteoarthritis could be used to differentiate between social strata and 

gender, as well as to assess the relation between entheseal development and 

osteoarthritis (Palmer et al. 2016, 79). Though analyses of the upper limb muscles and 

joint surfaces it showed that no distinction could be made between different social 

classes. This could be attributed to the relatively low number of ‘elite’ individuals in the 

sample and the low number of different professions. Although archival material revealed 

the presence of quite a few middle class citizen and more lower class people, activity 

patterns between these classes did not differ much. Men and women did show a 

significant difference in developed muscles, making a gendered division of labour 

plausible. There was little correlation between osteoarthritis and entheseal 

development, which can be accounted to the different etiologies (Palmer et al. 2016, 86). 

Another study researching activity patterns was conducted by Schrader (2012) on the 

population of Tombos in the New Kingdom of Nubia. Using entheseal development and 

prevalence of osteoarthritis, the population of Tombos was compared to other 

contemporary Nubian populations to see the effects of Egyptian domination (Schrader 

2012, 61-62). Against the comparative samples, the inhabitants of Tombos had very low 
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entheseal development and low frequencies of osteoarthritis. An explanation for this was 

already suggested in previous literature that named Tombos an administrative centre, 

which was thus confirmed by the entheseal and osteoarthritic evidence (Schrader 2012, 

67-68). Despite these successful studies, it is important to note that the development of 

entheses is not simply a process of more activity leading to more developed entheses, 

there are many other factors that play interlinked roles in this matter, such as sex, age 

and health (Mariotti et al. 2004, 146). 

 The first research into the development of entheses and the scoring of this was 

instigated by Merbs in 1983, who called it ‘Activity induced Pathology’. Over the years, 

multiple scholars have either used this method or proposed different ways of scoring 

entheseal development. For this research, both the newly developed Coimbra method 

(2016) and the Mariotti method (2007) have been considered. Both methods have a 

specific range of muscles that can be analysed. The Coimbra method works only with 

fibrocartilaginous entheses. Which entheses these are, has been researched by Benjamin 

(1984), and a comprehensible overview of these has been given in Villotte et al. (2010). 

Mariotti and colleagues have researched 23 different entheses and their development, 

making no distinction between the fibrocartilaginous and cartilaginous entheses. 

Decisive for the determination of which method to use in this study, was the 

article by Becker (2016), where she notes which muscles are related to finer movement 

of the arms and hands. When comparing these muscles to both methods to see which 

overlaps most, it became apparent that the Mariotti method was the only logical choice. 

The Coimbra method would only be able to score 3 muscles, whereas the Mariotti 

method would miss only one (the piriformis, a muscle in the leg, related to a particular 

manner in which people sit (Becker 2016, 407)), but only if analysis of the pronator 

quadratus is replaced with analysis of the pronator teres. This can be justified because 

the function of both these muscles is to pronate the arm.  

 

The Mariotti method 

For the development of a standardized method, Mariotti and colleagues studied the 

robusticity, the development of osteophytes and the presence of osteolytic 

enthesopathies (eroded areas) on 23 different entheses in 96 male individuals and 17 

female individuals from the Sperino Collection and the Sardinian Collection. All the 

individuals had known information about age, sex and occupation (Mariotti et al. 2004, 

152). The researchers came to a method consisting of 5 different phases but found both 
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the intraobserver and the interobserver error quite high, and thus scaled their method 

down to 3 distinct phases (Mariotti et al. 2007, 293). A score 1 is used for weak (1a) to 

medium (1c) development, score 2 for strong development and a score 3 for very strong 

development. These reduced scores also help against fragmentation of the results, 

making interpretation a little easier. Lastly, for more accurate analyses, they added 

photographs of every score of every enthesis in their article from 2007, as well as 

descriptions of the development (Mariotti et al. 2007, 303-313). 

 

4.2.2 Osteoarthritis 

Osteoarthritis (OA) is a complicated condition to define. Although it is very prevalent in 

both past and modern populations, there is little consensus about terminology and exact 

causes amongst researchers. It is currently thought that it is neither a degenerative 

condition (as this would be too passive a cause) nor a disease (although some diseases 

and trauma can trigger OA). In Jurmain (1999, 14), a definition is quoted by Dieppe (1990, 

262): 

“the term OA describes an abnormal state of a synovial joint. It is 

not a disease. Each of several different ‘diseases’ can trigger a 

reaction pattern leading to the characteristic features of the OA 

joint: focal loss of articulate cartilage and hypertrophy of the 

subchondral bone.”  

Under normal, healthy circumstances, the cartilage between two bones ensures there is 

little friction between the two even when high pressure is applied. To achieve this, the 

articular cartilage deforms and reforms during and after heavy loads by changing the 

amount of water it retains, which protects the bones from grinding against each other. 

When the articular cartilage has worn away too much, this protection is gone, resulting 

in bone directly touching other bone. This causes micro-fractions resulting in increased 

bone density triggered by the healing process. As there is no absorption of the bone, an 

overgrowth occurs. When the cartilage has completely disappeared, there is nothing to 

stop the bones from rubbing directly onto each other. The articular surfaces become 

polished and sometimes even grooved, a phenomenon called eburnation (Jurmain 1999, 

19-20; Rothschild and Woods 2012, 3-4). 

 Although direct causes of OA are still relatively unknown, there are several 

factors that have been known to increase the chances of getting OA. Amongst these are: 
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obesity, old age, gender, previous traumatic joint injury, genetic factors, joint instability 

and repetitive use of joints at high loads (Alentorn-Geli and Verdié 2012, 173-174). For 

the current research, the last two factors are the most important. Joints with less stability 

are more prone to OA than more stable joints. In practice, this means that the knee, being 

the most unstable joint in the human body, is most often affected by OA, whereas ankles 

and wrists are significantly less affected (Rothschild and Wood 2012; Alentorn-Gile and 

Verdié 2012). Physical workload is also a factor that increases the risk of OA, especially 

when the workload is prolonged and heavy. Aluoch and Wao (2009) summarise in a 

comprehensive overview of 16 studies the connection between OA and occupation. They 

conclude that knee OA is most common in male forestry workers, construction workers 

and farmers, all occupations that are associated with the lifting of heavy objects, 

squatting, kneeling and jumping. Other important risk-increasers are walking more than 

2 miles a day and regularly carrying loads of more than 25 kg (Aluoch and Wao 2009, 

288). Generally, they found a connection between physically demanding jobs and OA in 

feet, knees, hips and hands (Aluoch and Wao 2009, 289). These conclusions are confirmed 

by Rothschild and Woods (2012), who state that hip OA is most common with farmers, 

whereas shoulders, hips and knees are most often affected in miners and hand OA is 

often seen with craftsmen (Rothschild and Woods 2012, 15). 

 This research examined osteophytes (lipping), pitting and eburnation on a 

selection of joints, which will be presented in an overview later this chapter. These three 

criteria are given because they are considered to be a reasonable indication of OA by 

many researchers (Derevenski 2000, 338). 

 

4.2.3 Spondylosis 
Osteoarthritis on the spine is commonly known as spondylosis. There have been several 

studies that look into the relation between work-related activities and spondylosis, 

although most of these focus on living populations, as backpain is a common affliction in 

modern society. One of these researches is a large-scale populational survey among 1,471 

Japanese elderly looking into the influence of occupation on the prevalence of OA of the 

knee and lumbar spondylosis. Researchers asked the participants of the study questions 

whether their work involved standing for long periods of time, regularly lifting heavy 

loads and if they had to kneel or squat frequently. It appeared there was a relation 

between standing, climbing and lifting weights and the presence of both knee OA and 

lumbar spondylosis (Muraki et al. 2009, 782). As participants were asked to submit the 
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occupation they had been involved in for most of their lives, it was concluded that fishers, 

agricultural workers and forestry workers had significantly more chance of getting both 

afflictions (Muraki et al. 2009, 784). Archaeological research into the influence of heavy 

labour on the spine has been done by Stirland and Waldron (1997) on the crew of the 

Mary Rose, which sank in the early 16th century. Aboard was a crew consisting of young 

men ranging from late adolescence to early 20’s. Their vertebrae displayed comparable 

amounts of osteophytes, Schmorl’s nodes and ligamentum flavum when compared to a 

population of significantly older men from Norwich. These symptoms were most likely 

caused by the heavy labour the men were subjected to on the ship (Stirland and Waldron 

1997, 332-335). Another very interesting archaeological investigation has been 

conducted in two medieval villages in the UK, Ensay and Wharram Percy by Derevenski 

(2000). Both villages have, according to historical sources, a strong, gendered division in 

labour. In both communities the differences in osseous changes on the spine between 

men and women was analysed, as well as the difference in afflictions between the two 

villages. In Ensay, women are responsible for household and domestic tasks, including 

the carrying of heavy loads of peat to the house. The men work in agriculture. Both men 

and women are under physical stress from these tasks, which is increased even because 

due to the treacherous terrain, animals cannot be used as beasts of burden (Derevenski 

2000, 335). In Wharram men also work in agriculture and women in the domestic 

spheres, but although men do not mingle in the domestic tasks, women often help out 

on the field with reaping and planting. Another important difference between Ensay and 

Wharram is that in Wharram the terrain allows for the aide of animals on the field and 

with load-carrying (Derevenski 2000, 336). Results show that, based on the appearance 

of spondylosis, the people from Ensay were under more stress that those from Wharram. 

As for the gendered differences, significant differences were only apparent when 

different sections of the spine were compared between men and women. In Ensay, men 

and women were both significantly affected, but in different regions of the spine, in 

Wharram, males were the ones mainly affected (Derevenski 2000, 343). 

 In accordance with the last example, this research will also look for osteophytes 

on the superior and inferior vertebral body to see if there is an indication of spondylosis.  
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4.2.3 Skeletal points of interest 

This section will discuss the skeletal elements that will be analysed in this research and 

the reason for doing so. For the entheses, a short description of the function of the 

corresponding muscle will also be given. 

 

Entheses 

In her article, Becker discusses several muscles that are related to the finer motions of 

craft making, which showed signs of being more developed in the individual she analysed 

(Becker 2016, 407). Naturally, these entheses will also be studied in this research. They 

are as follows, together with a short description of the function of the muscle, their 

location can be seen in Figure 4.6 to 4.11; 

 

- Brachialis (ulna): primary flexor of the elbow joint, it does not aid in the pronation 

or supination of the arm (https://www.physio-pedia.com/Brachialis). 

 

- Biceps brachii (radius): secondary flexor of the elbow joint. It is also the supinator 

of the forearm, but only when the elbow is at least slightly flexed. The last main 

function of the Biceps brachii is the flexing of the forearm 

(https://en.wikipedia.org/wiki/Biceps). 

 

- Supinator (ulna): Similar to the Biceps brachii, the supinator supinates the 

forearm. Contrary to the Biceps brachii, the supinator can supinate the forearm 

even when the elbow is completely extended (https://www.physio-

pedia.com/Supinator). 

 

- Brachioradialis (humerus): is a strong flexor of the elbow when the forearm is 

between being pronated and supinated, in this function it aids the Biceps brachii. 

It is also an important stabilizer of the elbow joint 

(https://en.wikipedia.org/wiki/Brachioradialis). 

 

- Pronator teres/ Pronator quadratus: Becker mentions the Pronator quadratus 

amongst the muscles important for craft making, but this is one of the few 

muscles not standardized by Mariotti and colleagues. However, the Pronator 
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teres has the same function as the Pronator quadratus, and is the main instigator 

of the motion. So much even, that in some people the Pronator quadratus is 

completely absent. The main function of the Pronator teres is to pronate the 

forearm (https://en.wikipedia.org/wiki/Pronator_teres_muscle, 

https://en.wikipedia.org/wiki/Pronator_quadratus_muscle).  

 

- Flexors digitorum profundus: the muscle responsible for the flexion of the wrist 

and phalanges. Because Mariotti and colleagues have not researched the 

development of the flexors, only the absence or presence of these muscles on 

the proximal phalanges has been noted, as the use of this muscle is very 

important for crafting. 

 

- Gluteus maximus: although this is a muscle commonly related to walking, Becker 

(2016) links strong development of this muscle to the particular manner in which 

the craftspeople in her region often sit (Becker 2016, 412-413). In relation to this 

Becker also mentions the piriformes, but as the latter are not analysed by 

Mariotti and colleagues, and no replacement has been found, these muscles 

were not researched here. 

 

To gain a complete overview of the activities that the population of Tingi Holo may have 

participated in, multiple muscles used during heavy labour were also analysed, so that 

their development can be compared to muscles related to finer motions. They are 

discussed below: 

 

- Deltoideus (clavicle and humerus): the deltoid muscle is responsible for the 

abduction of the arm. Another of its main functions is to prevent dislocation of 

the humerus during the carrying of heavy loads 

(https://en.wikipedia.org/wiki/Deltoid_muscle).  

 

- Pectoralis major (humerus): this muscle adducts the arm, along with the 

Latissimus dorsi, and flexes the humerus, a movement which is strongly related 

to lifting (https://en.wikipedia.org/wiki/Pectoralis_major).  
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- Latissimus dorsi (humerus): similarly to the Pectoralis major, the Latissimus dorsi 

is responsible for the adduction of the arm, along with the (transverse) extension 

and rotation of the shoulder 

(https://en.wikipedia.org/wiki/Latissimus_dorsi_muscle).  

 

- Triceps brachii (scapula, ulna): the Triceps brachii is the extensor of the elbow and 

therefore the antagonistic muscle of the Biceps brachii and the Brachialis. It can 

also stabilize the elbow joint when other muscles are involved in finer motions 

(https://en.wikipedia.org/wiki/Triceps) 

 

Figure 4. 6 Right humerus of Th16, with studied entheses. 

Drawing by the author. 

Figure 4. 7 Right scapula of Th16, with studied enthesis. Drawing by the 

author. 
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Figure 4. 8 Right ulna of Th16, with studied entheses. 

Drawing by the author. 

Figure 4. 9 Right ulna of Th16, with studied entheses. Drawing by the 

author. 
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Figure 4. 11 Right femur of Th16, with studied enthesis. 

Drawing by the author. 

Figure 4. 10 Right clavicle of Th16, with studied entheses. Drawing by the author. 
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Osteoarthritis and spondylosis 

For this research, a selection of locations to study the presence of OA has been made. 

This would be because looking at each different carpal from every possible angle would 

be too time consuming when dealing with more than one individual. Instead, the 

following locations have been analysed in relation to finer motions: 

 

- Proximal articulation facets of MC1, MC2, MC3, MC4 and MC5. 

- The proximal and distal articulation facets of the radius. 

- The proximal and distal articulation facets of the ulna. 

- The proximal and distal articulation facets of the humerus 

- The glenoid cavity in the scapula. 

 

A relation between heavy labour and OA is often seen in the knee. Therefore, for a 

complete overview, the follow places have also been analysed: 

 

- The distal articulate facet of the femur 

- The posterior articulate facet of the patella 

- The proximal articulate facet of the tibia 

 

For research into spondylosis, the superior and inferior aspect of each available vertebral 

disk has been studied for lipping. 

 

4.3 Summary 

This chapter has looked at the previously conducted research on the Tingi Holo collection 

and described the methods and results for the most recent analyses of the biological 

profiles of the individuals of the Geijskes Collection of the Tingi Holo site. It has then 

outlined the methods with which the entheseal development and osteoarthritic changes 

will be analysed. Lastly, it has given an overview of specifically which skeletal elements 

will be researched.  

 The next chapter discusses the ethnographic research that has been conducted 

for this study.  
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5. AN ETHNOGRAPHY OF CRAFT PRODUCTION 

In accordance with the theory chapter, for the ethnographic conceptualization to be as 

valid as possible, several aspects have been taken into account. First and foremost is the 

relevance of the compared instances. As the people of Tingi Holo were mainly famed for 

their production of prestige, lithic ornaments, so was the ethnographic literature 

intended to deal with this. However, none such sources existed. In fact, few of the sources 

dealt with craftsmanship at all. Most, though not even all of the various, rather complete 

reports dealing with specific societies, mention crafts in passing. They offer but little 

information on whom makes the objects and if it is a specialized aspect, or simply side-

work. Therefore, instead of focussing specifically on prestige objects, all of the possible 

crafts, such as basketry, pottery and bead production have been taken into account to 

create a complete as possible image. A specific section will be dedicated to ritualistic and 

prestige objects separately, to bring the different aspects together. 

Furthermore, similarities and dissimilarities between the source and the target 

are important. Hence, mainly sources dealing with Amerindian societies in the northern 

part of South America, preferably in Suriname itself have been used. The societies studied 

were reliant on agriculture, like people from Tingi Holo, as opposed to the groups of 

people more focussed on gathering in either riverine or forest environments. Care was 

also taken to only describe groups where as little as possible acculturation had taken 

place during the ethnographic research. Of course, this process started soon after the 

arrival of Europeans on the South American mainland with the introduction of iron tools 

and is therefore inescapable. However, varying degrees of acculturation have been 

observed, especially where Amerindian groups lived in the interior of the Amazonian 

forest where any outside contact is scarce. Even so, as Kloos (1971), ethnographer among 

the Maroni River Caribs and the Akuriyo of Suriname puts it: “Our conclusion is that 

material change is substantial in the form of the items, but that few new activities have 

been created.” (Kloos 1971, 67; original emphasis). 

With these specifications in mind, the ethnographic research aims to establish 

any patterns in the productions of crafts with regards to the age and sex of the 

craftspeople. 
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5.1 Labour Division in Amerindian Communities 

Just as the tropical rainforest of the Amazonian is not a pristine, homogenous entity, 

neither are its inhabitants. There are, however, certain aspects of daily life shared among 

the manioc-cultivating societies of Guiana, which will be discussed here.  

 A typical day starts early in the morning to avoid having to do heavy labour during 

the hottest hours of the day. Women either set out to work in the gardens accompanied 

by their husbands or any female relatives and young children or stay in the village to 

perform household tasks such as tending to children or processing bitter manioc. Men 

often accompany women to the garden, while keeping an eye out for any opportunistic 

game, or go on specific hunting trips that can take up to several days depending on the 

availability of prey or they go out to fish (Hartmann 1986; Hurault 1968; Gillin 1936; Fock 

1963; Kloos 1971).  

A rather strict divide in tasks between men and women is observed in almost 

every Amerindian society, although the specifics and the degree vary among the different 

groups. Generally one will almost never see women hunt or men process manioc tubers. 

Work in the gardens follows similar rules. Men almost always clear out the garden of 

overgrowth and small trees before burning the larger trees. Women are in charge of 

planting, harvesting and hauling the harvested crop back to the village, thereby carrying 

large basked filled with both crop, firewood and often also children. Weeding is done by 

men and women alike, but this is also dependent on the personal preferences of the 

owner of the garden (Hartmann 1986, 164-165; Kloos 1971, 43; Hartsinck 1770, 28). Work 

in the garden usually lasts until 1 or 2 in the afternoon. The gathering of additional 

resources is mainly done opportunistically among agricultural societies and men, women 

and children alike participate. 

 Upon returning to the village women set out to prepare food for lunch. After this 

the day will be at its hottest and people tend to work in the shade of their houses. Women 

will mainly work on the processing of the poisonous bitter manioc, whereas men will do 

various odd jobs and crafts around the house after they return from hunting in the 

afternoon (Hartmann 1986). The evening is spent with relaxation, and often with singing 

and drinking on special occasions. 

 Several sources indicate that neither men nor women go out into the gardens or 

hunt every day. Adriaan van Berkel remarks on his journey to the river Berbice in 1675 

that men are often ‘lazy’ and will go out to hunt only when there is no more meat 

available in the house. This is also mentioned by Gillin (1936, 1) about the Barama River 
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Caribs in British Guiana (although luckily he omits calling them lazy). Similarly, Hurault 

(1968), upon summarizing 6 journeys undertaken to the Wayana Indians of French 

Guiana from 1948 to 1965 by various ethnographers, mentions that women do not go to 

the gardens every day and that the transportation of manioc takes only 15 hours a week. 

He is also the only source to mention that men also carry manioc into the village (Hurault 

1968, 45). Both Kloos (1971, 28) and Gillin (1936, 15) mentions women going into the 

gardens to harvest once every two or three days. Most of the rest of the women’s time 

is taken up by the processing of this harvest. 

 

5.2 Male-Female Divide in Crafts 

As mentioned before, crafts were not often the main focus of ethnographic work. 

Information on this subject was often mentioned in passing in relation to other subjects 

such as ‘trade’, ‘life cycle’ or ‘marriage’. However, some general trends have been 

observed regarding them. These will be discussed per type or material. 

 

5.2.1 Ceramics 

Ceramic vessels are rarely found as actual household objects in current Amerindian 

societies, having been replaced by pots made of less breakable materials. Kloos (1971) 

mentions that currently ceramic vessels are mainly made to be sold to tourists. In the 

various societies where ceramic vessels were still made when ethnographic research took 

place, they were mainly made by women. This trend has been seen by the Maroni River 

Caribs, the Barama River Caribs and the Waiwai who live on the borders of British Guyana 

and Brazil (Kloos 1971, 61; Gillin 1936, 46; Fock 1963, 139). As far as can be observed, the 

Xingū groups of Central Brazil (whom have a lingual connection to the more northern 

regions) are the only peoples where both men and women make pottery (Hartmann 

1986, 158). It is the general consensus that women are the main users of the ceramic 

vessels, with the exception of a few groups where ceramic vessels are only used for the 

cooking of game, which is held in exceptional high regards (Smole 1976, 197). 
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5.2.2 Cotton 

Cotton is an important material as it is used to make hammocks as well as loincloths and 

in some societies bands to be worn around the arm to indicate maturity (Harcourt 1613, 

100; Hurault 1968, 7; Hartmann 1986, 164-165). The spinning of cotton is a task for 

women. Girls, upon their first menstruation are often subjected to seclusion ranging from 

several days to months, depending on the society. During this period there are many 

regulations as to what the girl may or may not do. Generally, one of the few things that 

she is allowed to do during this period is spinning cotton to weave a hammock (Gillin 

1936; Kloos 1971; Hartmann 1986; Fock 1963). After the cotton has been spun it is 

dependent on the society who continues to work with it afterwards. Among the Xingū it 

is mainly the women who make hammocks, as well as cotton clothing which is worn 

especially during feasts (Hartmann 1986, 164-165, 187). Similarly, the Maroni River Caribs 

in Suriname rely on women to make most of the hammocks, which is also a common 

marriage gift (Kloos 1971, 111). However, among the Waiwai it is observed that 

grandfathers are generally in charge of making hammocks for their grandchildren, as well 

as loincloths for their grandsons (Fock 1963, 153). 

 

Figure 5. 1 Representation of the making and decorating of ceramics. Drawing by the author. 
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5.2.3 Basketry 

Basketry is an important craft among almost all Amerindian societies. Items made with 

this technique range from small personalized baskets, which are carried on a person at 

all times, to large storage baskets and of course the manioc press, used to extract the 

poisonous fluid from the tubers. There is a lot of variation to be observed as to who makes 

the different type of baskets. Among the Barama River Caribs, men are the only ones to 

practice basketry, even for items generally associated with female tasks, such as the 

manioc press (Gillin 1936, 16, 51). A similar situation is observed among the Wayana in 

French Guiana and the Maroni River Caribs, where boys are expected to be able to make 

any type of basketry or be seen as an unsuitable husband if they cannot (Hurault 1968, 

61; Kloos 1971, 80). Among Xingū societies it is also mainly the men who practice 

basketry, but here there are several types of baskets only made specifically by women 

(Hartmann 1986, 164-165). 

 

Figure 5. 2 Spinning cotton. Drawing by the author. 
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Figure 5. 3 Creating a basket. Drawing by the author. 

 

5.2.4 Woodworking 

Little attention was given to woodworking in most of the literature, despite the obvious 

importance wood as a material may have in Amerindian societies. Aside from the making 

of a canoe and the construction of houses (both done almost solely by men), sources tell 

little of the small wooden household objects. Among the Maroni River Caribs in Suriname 

woodwork is solely done by men (Kloos 1971, 111), whereas various other sources report 

that men and women are responsible for the making and repairing of wooden items they 

commonly use. Lastly, in the Xingū societies men craft small stools for themselves to sit 

on (Hartmann 1986, 164-165). 

 

5.2.5 Beads 

Beads are used as adornment and as means of exchange. A common material from which 

they are made is shell and sometimes stone. Both men and women wear adornment with 

beads, coloured cotton, teeth and feathers. In Xingū societies the size of the adornment 

is related to status, but as to whom makes the beads the author gives no information 

(Hartmann 1986, 191-192). Among Maroni River Caribs, the making of beads is solely a 

task of women (Kloos 1971, 111). Other sources tell of Quiripa shell beads that are used 

commonly for exchange are mainly made by men, as they are made of a ‘masculine’ 
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material and colour, associated with the jaguar and the sun (Boomert 1987, 35 in Gassoon 

2000, 589). 

 

 

5.3 The Influence of Age on Crafting 

5.3.1 The beginning of adulthood 

All the consulted sources are rather consistent on the age at which children are 

considered to be mature in Amerindian societies, and therefore are expected to preform 

similar tasks to the rest of their society. Young boys and girls alike tend to spend their 

childhood playing and performing various tasks dictated by their parents or other close 

adults to prepare them for adulthood. The successful completion or failure of these tasks 

has little repercussion. Children of the Waiwai peoples are given different tasks according 

to their gender at the age of 5 (Fock 1963, 152), but more commonly both boys and girls 

see an increase in responsibility around the age of 10 (Hurault 1968, 61). Girls start to 

work more and more with their mother and older sister, learning respective tasks from 

them (Hartmann 1986, 167), boys get their education from their male relatives, although 

this is often less strict than their female counterparts. 

Figure 5. 4 Weaving beads together. Drawing by the author. 
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 For girls actual adulthood starts with her first menstruation, around the age of 

11-13. After her initiation, the specifics of which vary widely among the different groups, 

a girl is eligible for marriage and expected to be able to provide for her husband. The 

main task of any wife is to harvest and process the bitter manioc, and preform other 

female-related tasks as their respective society dictates (Hartmann, 1986; Kloos 1971; 

Gillin 1936). 

 Boys have a less defined moment where their adulthood starts. Waiwai boys are 

seen as adult when their mother gives them a white band of cloth to be bound around 

their upper arm at the age of 13 to 15 (Fock 1963, 159-160). More often though, a boy is 

perceived as a mature individual when he either marries or conceives a child. As stated 

before, boys are not considered good marriage material unless they can perform various 

tasks such as basketry, but also house construction and hunting are considered important 

skills (Gillin 1936, 136-137; Hurault 1968, 61; Kloos 1971, 80). It is therefore imperative 

that young men are already reasonably skilled in such tasks before the age of 16-18. 

 

5.3.2 Old age 

Few accounts speak of the influence of old age on people’s status as craftspeople or 

members of society in general. Instead, they tend to skip from sections about ‘marriage’ 

straight to ‘death and mortuary practices’. This is partly because really old age is not 

something often seen among Amerindians as they live very demanding lives, and also 

because most Amerindian societies value self-sufficiency above many things. In 

accordance, the Barama River Caribs in British Guiana treat their elderly with respect, but 

consider them less than complete members of society when they can no longer hunt for 

themselves or work in the gardens. Some people were observed to gain respect from 

their knowledge of lore and religious techniques (Gillin 1936, 137). Among the Waiwai 

some mention was made about the various tasks of the elderly. Both men and women 

after the age of 45 tend to focus on lighter tasks such as handicraft, looking after children, 

fishing and plaiting. The head of the village will make sure they are provided for (Fock 

1963, 160-161). 

 

5.4 Crafting of Paraphernalia 

From the previous sections it can be concluded that both men and women participate in 

crafting and that the divide in labour is quite dependent on the individual societies. To 
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complement the previous section and bring it together with the prestige objects that 

have been found in Tingi Holo, this section will focus on any evidence related to artistic 

and religious expressions in crafts.  

 It should be noted that care has been taken not to impose a Western standard of 

‘art’ unto the artistic or religious expressions of the studied Amerindian societies, despite 

the use of this terminology. Difficult though it would be to even give a clean-cut definition 

of art in a Western perspective in the first place, doing so for a society which is not one’s 

own is even greater as well as riskier task. However, through ethnography it is possible 

to gain understanding of how and why the Amerindian societies might value certain 

objects more than others (Morphy 1992, 10), which is what is attempted here. 

 

5.4.1 Artistic expression 

Before discussing artistic expressions, it is important to look into when these aspects can 

flourish in a society. One of the most important factors is ‘surplus’. This starts with a 

surplus of foodstuff, leading to a surplus of time, creating free time in which individuals 

do not have to cultivate food, or tend to tasks that are urgent. Free time as such leads to 

a proliferation and elaboration of non-economic activities (Oberg 1973, 192). 

 From the segment about a typical day in lives of the studied Amerindian societies, 

it can be concluded that neither men nor women go to the garden or on hunting or fishing 

trips every day (van Berkel 1695, 22; Gillin 1936, 1, 15; Kloos 1971, 28; Hurault 1968, 45). 

Despite the apparently little effort put into the gardens, a surplus of at least manioc is 

often observed. Carneiro describes a similar trend among the Kuikura, where the men 

spend generally around two hours in their garden and still produce a tremendous surplus 

of staple foods. Noticeably, about a third of their harvest is not actually consumed by 

humans, but by ants and other vermin, yet this has little impact (Carneiro 1973, 98-99). 

 After garden maintenance and the harvesting of crop, the processing of manioc 

is the next step in the chain. This is the task of women and consists of various different 

steps, such as the peeling, rasping, pressing and cooking of the tuber. Proper preparation 

of bitter manioc is imperative because the untreated tuber is poisonous. It is a task 

requiring a lot of time and effort. As it is considered to be a job for women, men tend to 

be able to spend their afternoon in a more relaxed fashion than the women who are busy 

with the manioc preparation. 

 It can thus be concluded that in relation to free time, it is men that have most of 

it, especially when it is also taken into consideration that women are the main raisers of 
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little children as well as in charge of collecting firewood (Gillin 1936; Kloos 1971; 

Hartmann 1986). This idea is confirmed by Fock (1963) who observed that Waiwai men 

appear to have more free time that Waiwai women. Added to this Fock noted that most 

of the artistic expressions in crafts come from men, mainly in basketry, but they are also 

often in charge of decoration items crafted by women. Fock also notes that no specific 

craft specialization can be seen among the Waiwai, but that people who display talent 

for certain aspects of crafting tend to focus more of this craft than others (Fock 1963, 

208-210).  

Similar trends can be seen among the Xingū and the Maroni River Caribs, where 

men are responsible for most, if not all, of the basketry (Hartmann 1986, 164-165; Kloos 

1971, 80). 

 

5.4.2 Worldview and ritual paraphernalia 

Amerindian worldview will be discussed because ritual and prestige objects alike tend to 

enjoy a similar status. Amerindian societies have a complex ritual system closely 

intertwined with their social structures. Extensive descriptions of these believes would at 

this point be superfluous, but a short description is in order. Where in the Western world 

the ‘mundane’ and the ‘spiritual’ are generally strictly divided, this is far from the case in 

Amerindian communities (Klein et al. 2002, 383). Spirits inhabit humans, animals and 

objects and care must be taken not to anger these entities, as this may result in sickness, 

death or unsuccessful hunting. It is up to the shaman to protect the people from his 

village from these influences or cure them, should they have become sick. The rest of 

society also takes special rules into account as to not upset any of the spirits. Birth, death 

and menstruation are moments in which extra care must be taken, which is usually 

expressed in special food taboos or, in the case of menstruation, a prohibition on 

touching certain hunting-related objects (Kloos 1971; Gillin 1936; Fock 1963; Hurault 

1968). 

Ritual objects are used during any feast, from a celebration with neighbouring 

villages, to more serious practices such as death or an initiation into adulthood. The 

objects themselves range from body ornaments to weapons to musical instruments and 

are often thought to conduct special energy (Erikson 2001, 102). It is because of this that 

there are again strict gender divides in the use and creation of these objects. Most ritual 

objects and instruments reside in the Men-house, a structure often placed in the middle 

of the village were men convalesce and where women are not often found (Hartmann 
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1986, 193). Both use and creation of these objects has been reported to be done by men 

(Hartmann 1986; Fock 1963; Gillin 1936; Kloos 1971). 

 

5.5 Summary 

This chapter looked into the divisions by gender and age in craftmanship through 

ethnographic sources. Through studying the River Caribs of the Maroni River in Suriname, 

the Barama River Caribs of British Guiana, the Waiwai of British Guiana, the Wayana of 

French Guiana, various Xingū societies of Northern Brazil and several historical sources 

who are less precise in naming the societies they came across, a more or less complete 

image in created about craftsmanship in Amerindian Societies. 

 When looking at a gendered divide in crafts one can see that there is a wide 

variety depending on individual societies. However, when adding the extra dimension of 

prestige and religion, if becomes apparent that men are more often associated with the 

creating of prestige or religious items and the decoration of most objects. This can be 

explained by the fact that artistic or non-economic activities tend to blossom only when 

people have free time to develop their skill. In Amerindian societies men have decidedly 

more free time than the women. A second aspect is ritualistic, which is again in favour of 

males, as women, especially when menstruation, are prohibited to touch certain objects.  

 Age-wise, boys and girls begin learning about their respective tasks in society 

around the age of 10. Adulthood marks their transition as fully functioning adults into 

society, by which they are then expected to at least have basic knowledge of their tasks 

and crafts. For girls, this is usually around the age of 11-13, whereas boys tend to have 

until they are 13-18, depending on the respective societal rules. Very old age is not 

something often observed in Amerindian society. The elderly of the Waiwai focus on the 

lighter tasks such as childrearing and indeed handicraft. But most often old people have 

not been observed to become full-time craftspeople or receive a status as such. 

 The next chapter discusses the results of the osteological research into the 

population of Tingi Holo. 
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6. RESULTS 

In this chapter, the results of the analyses on the skeletal remains are presented. After 

the general skeletal analysis, ten individuals were deemed suitable for research on 

entheses and osteoarthritis. Of these individuals, three were female, one was a probably 

female, four were probable males, and two were males. As the sample size consisted of 

only ten individuals, it has been decided to add the individuals in the ‘probable’ category 

to the female or male category respectively, which leaves this sample with four female 

individuals and six male individuals. The age distribution of the females is quite dispersed 

out, with one individual in the age-group of 18-25, one in the 26-35 group, one in the 36-

45 group and finally one individual who could only be assigned to the 18+ category. The 

age distribution of the male individuals is as follows: two fall into the 18-25 category, 

three in the 36-45 group and one individual is 50+. As it stands, there is a concentration 

of younger individuals and a concentration of older individuals. 

 Markedly, an extensive, in-depth statistical analysis would yield invalid results 

because of the low number of individuals in the sample. Therefore, more comparative 

methods have been chosen as to acquire meaningful conclusions. 

 Photographs of the individual skeletons can be found in Appendix A. It is 

important to note however, that part of the entheseal analysis was done with feeling the 

bone rather than sight, which makes the photographic evidence less clear than the actual 

skeletons. 

 

6.1 Entheses 

The Mariotti method gives scores from 1a to 1c for weak to medium development, a 

score of 2 for strong development and 3 for very strong development. Either due to the 

differences between the Amerindian population used for this study and the European 

samples used to create this method, or because of conservative -albeit consistent- 

scoring by the author, most scores range from 1b to 2. A score of 3 was rather exceptional 

in this study. Therefore, the proposed method by Mariotti and researchers to divide 

scores up into ‘weak to medium development’ as one category, ‘strong development’ as 

another category and ‘very strong development’ as a final category, would make little 

sense. Instead a different scale has been used. A Mariotti score of 1a was given a score 1, 

a 1b became 2, etcetera. In this way the original bias towards higher scores has been 

dealt with. 
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 As this part of the study focusses on the difference in development between 

muscles used for crafting and muscles used in tougher labour, two groups of muscles 

have been assigned. These groups have been described in the Material and Methods 

chapter four of this study. Per muscle group, every individual has had their scores added 

up. Because not every individual was complete enough to have every muscle scored, the 

sum of the scores has been divided by the amount of available muscles in order not to 

create a bias of higher scores for more complete individuals. Cases where less than half 

of the muscles were available have been excluded, which happened to only one individual 

in the heavy muscle group. For clarity, two hypothetical examples are given in Table 6.1. 

 

Ind. Scores       Sum Average 

X - 3 2 2 4 1 2 14 2.3 

Y 5 2 4 3 3 - - 17 3.4 

Table 6.1 Hypothetical example of creating an average entheseal score. 

 

Excel has been used to refine the results and the average scores have been analysed in 

IBM SPSS Statistics 23 for a descriptive analysis. The following images (Figures 6.1 and 

6.2) show the distribution of the scores for both craft muscles and heavy work muscles, 

without a divide between men and women yet. The black line represents the normality 

curve. 
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Figure 6. 2 Distribution of entheseal scores for crafting, with the mean score, standard deviation and 

number of individuals included. 

Figure 6. 1 Distribution of entheseal scores for muscles related to heavy labour, with the mean score, standard 

deviation and number of individuals included. 
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6.1.1 Sex 

If the two aspects are then further divided by sex, the following values become apparent 

(Tables 6.2 and 6.3). 

 

Craft muscle Statistics Female Male 

Mean 2.1 2.6 

Median 2.3 2.5 

Std. Deviation .62 .48 

Minimum 1.4 2.2 

Maximum 2.6 3.4 

Table 6.2 Statistics of the entheseal scores per sex. 

 

Heavy muscle Statistics Female Male 

Mean 2.4 2.5 

Median 2.7 2.6 

Std. Deviation .59 .48 

Minimum 1.8 2 

Maximum 2.9 3.2 

Table 6.3 Statistics of the muscles related to heavy labour per sex. 

 

Figures 6.3 and 6.4 show Box Plots for the two muscle groups divided by sex.  

 



 
58 

 

 

 

 

 

 

 

 

Figure 6. 3 Boxplot of muscle scores related to crafting, by sex. 

Figure 6. 4 Boxplot of muscle scores related to heavy labour, per sex. 
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It can be seen in Figure 6.3, that in the scores for muscles related to crafting the median 

for men is higher than that of the women. Similarly, almost 50% of the scores of men are 

higher than that of the women with regard to crafting. 

The muscle group related to heavy labour (Figure 6.4) shows an image that is a 

little more complicated. The median score for women is higher than that of the men, but 

the minimum score for women is lower, whereas the maximum score for men is far 

higher. 

The comparison between male and female paints an interesting picture that will 

be further discussed in the next chapter. For this study, however, it also imperative to see 

the difference in muscle development within the male group and the female group 

separately (Figures 6.5 and 6.6). 

 

 

 

 

  

Figure 6. 5 Boxplot of muscles scores for crafting and heavy labour muscles for males. 
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Figure 6. 6 Boxplot of muscles scores for crafting and heavy labour muscles for females. 

 

In Figure 6.5, the results for men are shown. It can be seen that the median score for 

muscles related to heavy labour is higher than the median score for muscles related to 

crafting. However, the maximum score of crafting muscles is higher than the heavy labour 

muscles. 

 Figure 6.6 shows the results for women. Here too the median of the muscles 

related to heavy labour is higher than that of the muscles related to crafting. For women 

however, the scores for muscles related to crafting are generally less spread out than 

those scores for men. 

 

6.1.2 Age 

The following Figures (6.7 and 6.8) show the muscles scores sorted by age. No divide has 

been made between men and women in the hope of displaying some general trend. 

Although the ethnographic research showed that girls are considered mature at a 

younger age than boys and therefore begin working as an adult at an earlier age, this 

sample only consists of individuals whose age is at least 18 years or older. Therefore, the 

difference that may exist between the younger members of society will not become 

apparent in this study, astThe ethnographic sources mentioned no difference between 

men and women on being considered an elderly individual. 
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  As the sample size was not very large, and the age distribution rather unfairly 

divided with an emphasis on the 18-26 age group and the 36-45 group, it has been 

decided to combine the four age groups into two. Therefore, scores displayed are of a 

younger group of individuals from 18 to 35 and a group of older individuals from 36 to 45 

and 50+. 

 

 

 

 

 

 

  

Figure 6. 7 Boxplot of muscles related to crafting divided by age groups. 
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In Figure 6.7, the distribution for muscles related to crafting can be observed. Although 

the median of the younger age group lies slightly higher, the older age group shows 

higher scores in the upper quartiles.  

 Figure 6.8 displays the trends regarding muscles related to heavier labour, which 

is definitively higher in older individuals. One outlier can be observed. This is individual 

Th18, a woman ages 35-46, whose scores were consistently extremely low. 

 As this research is not only interested in the difference between the age groups, 

but also in the distribution within the age groups, scores of the two muscle groups per 

age groups are displayed in the following Figures (6.9 and 6.10). 

 

 

 

 

 

 

Figure 6. 8 Boxplot of muscles related to heavy labour by age group. 
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In both the younger individuals and the older individuals, the general trend displays 

higher scores in the muscle group related to heavy labour. The outlier in the older age 

group (Figure 6.10) is again individual Th18. 

Figure 6. 9 Boxplot of craft muscles and muscles related to heavy labour for age group 18-35. 

Figure 6. 10 Boxplot of craft muscles and muscles related to heavy labour for age group 36-50+. 
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6.2 Osteoarthritis 

6.2.1 Joints 

The osteoarthritis of the joints has been measured by scoring the absence or presence of 

lipping, pitting and eburnation respectively. Curiously, none of the studied individuals had 

any joints where all three were present. Many of the individuals did not even have lipping 

on the studied joint surfaces. The presence of lipping, pitting and eburnation per 

individual has been displayed in the following table (6.4). The presence of any of the 

symptoms has been scored with a 1, and absence with a 0. Scores of all joints have been 

added together. It is important to note that approximately 40% of the joint surfaces were 

not present to score, which partially accounts for the low scores. 

 

Table 6.4 Sums of lipping, pitting and eburnation per individual. 

The individuals with the most signs of possible Osteoarthritis are Th2 and Th16. Th2 is a 

female in the 18+ category, and Th16 is a probable male of 50+. 

Individual Sum For: Individual Sum For: 

Th2 5 lipping  Th13 0 lipping 

 1 pitting  0 pitting 

 0 eburnation  0 eburnation 

Th3 0 lipping Th16 5 lipping 

 0 pitting  3 pitting 

 0 eburnation  0 eburnation 

Th5 0 lipping Th18 0 lipping 

 0 pitting  0 pitting 

 0 eburnation  0 eburnation 

Th10 3 lipping Th19 2 lipping 

 0 pitting  0 pitting 

 0 eburnation  0 eburnation 

Th11 5 lipping Th19.2 3 lipping 

 0 pitting  0 pitting 

 0 Eburnation  0 eburnation 
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 The following table (6.5) will show the prevalence of the symptoms of 

osteoarthritis per joint surface. In this table, all the individuals as well as the three 

different symptoms have been combined. 
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Table 6.5 Sum of lipping, pitting and eburnation per joint surface. 

 

From the scores in the previous table it can be seen that most of the osteoarthritis 

symptoms appear on the distal radius and the proximal ulna.  

 

6.2.2 Spondylosis 

To measure the presence of spondylosis, osteophytes on the superior and inferior body 

of every available vertebra have been studied. The presence of osteophytes has been 

scored with a 1, the absence with a 0. In Figure 6.11, scores of the inferior and superior 

vertebral bodies have been combined and added up for every individual together. As with 

the scores of osteoarthritis in the previous section, it is very well possible that these 

scores would have been higher if every element had been available.  
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Although the scores are indeed low due to the relatively low availability, a general trend 

towards the increase of spondylosis in the lower thoracic and lumbar vertebrae can be 

observed.  

 Scores for individual persons, per vertebra group are displayed in table 6.6. The 

‘x’ in the table marks where individuals did not have any vertebrae present for scoring, 

otherwise scoring was done in a similar fashion as in the previous Figure. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. 11 Graph of the prevalence of lipping per vertebra. 
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Individual Cervical Thoracic Lumbar Total 

Th2 0 2 2 4 

Th3 0 0 0 0 

Th5 0 0 1 1 

Th10 2 8 9 19 

Th11 3 2 3 8 

Th13 0 x x 0 

Th16 x x 0 0 

Th18 0 1 2 3 

Th19 x x 0 0 

Th19.2 0 5 1 6 

Table 6.6 Lipping per spinal element per individual. 

 

There are three particularly interesting individuals. Th3, who despite having all vertebral 

bodies present has 0 instances of osteophytes, and Th10 and Th11, both of whom have 

the highest scores. Th3 is a male individual of 36-45. Th10 and Th11 are male and 

probable male respectively and both are also in the 36-45 age category. 

 

6.3 Conclusion 

This chapter has outlined the results of the research into entheseal development, 

osteoarthritis and spondylosis. The muscles have been divided in two separate groups, 

one related to muscles used in crafting and one for muscles used in heavy labour. These 

groups have been scored separately and compared between the two sexes, age groups 

and also within the sexes.  

 The occurrence of osteoarthritis was extremely low in this population, which is 

in partly because several joint surfaces were not available for scoring. But even on the 

available joints there was little indication of osteoarthritis among the people of Tingi 

Holo. Two individuals have a relatively high number of signs pointing towards 

osteoarthritis. Similarly, the spread of symptoms was not evenly divided over all the joints 

but focussed strongly on two joint surfaces in particular. 

 Indications of spondylosis were more present than those of osteoarthritis, 

although here as well scores would most likely have been higher if every vertebra had 

been properly preserved. Despite this, a pattern can be observed where the lower 
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thoracic and lumbar vertebrae have a higher occurrence of spondylosis than cervical and 

higher thoracic vertebrae. 

 The next chapter will discuss the results of this research and conclude this 

research. 
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7. DISCUSSION AND CONCLUSION 

In this chapter the results from the previous chapter will be discussed and combined with 

the findings of the ethnographic research. It also contains the concluding remarks for this 

research 

 

7.1 Discussion 

As said in the results chapter, the number of individuals complete enough for this 

research was too small for a statistical analysis into significance. However, it was still 

possible to observe some overall general trends within regard to entheseal development 

and patterns of osteoarthritis and spondylosis. In this section these results will be 

discussed together with the ethnography and the patterns of muscle development and 

osteoarthritis on the individual from the Ch’iji Jawira site in Bolivia.  

 To summarise briefly, the development of the following muscles has been 

researched in relation to craft making: Brachialis, Biceps brachii, Supinator, 

Brachioradialis, Pronator teres, Gluteus maximus and Flexors digitorum profundus. The 

muscles related to more intensive labour that have been studied here are the Deltoideus, 

Pectoralis major, Latissimus dorsi and the Triceps brachii. Furthermore, for the research 

into osteoarthritis all joint surfaces of the upper body have been analysed, as well as 

those of the knee. Lastly, all vertebral bodies of the spine have been examined for signs 

of spondylosis. 

 

7.1.1 Validity of the methods 

This study has combined various methods to gain a complete understanding of the 

population of Tingi Holo with respect to their crafting related activities. The Mariotti 

methods has been used to measure the development of various muscles. Although the 

scoring system proposed by Mariotti and colleagues concentrated too much on the 

higher developed muscles for this analysis of this population, this shortcoming was not 

insurmountable due to a slight editing of the way in which results were analysed. This 

allowed for a fair assessment of the muscle development in a non-Western population.  

 The research into osteoarthritis ran mainly into non-method related problems, 

namely the almost complete lack of osteoarthritis in the studied population. Proper 

osteoarthritis consists of lipping, pitting and eburnation according to Derevenski (2000). 

In this population, only slight lipping was observed in several individuals, pitting on even 
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less occasions and eburnation was not present at all at the studied joints. However, 

although no full-fledged case of osteoarthritis was present, the lipping is an indication of 

joints being regularly used, especially at the joints that are not commonly known for being 

affected by osteoarthritis (Aluoch and Wao 2009, 288). Joints such as at the distal radius 

are not usually subjected to heavy load bearing or a lot of other strenuous movements 

and are less often affected by osteoarthritis (Alentorn-Geli and Verdié 2012, 173-174). 

The absence or presence of spondylosis has been recorded on the superior and 

inferior vertebral bodies. When combining all individuals this displayed a pattern where 

the prevalence of spondylosis increased near the lumbar vertebrae, where men had a 

somewhat higher prevalence. Although these results did not point overwhelmingly into 

one directing, this is more the result of the sample size than the method. 

 Ethnography has proven to be of vital importance to this research. Without its 

use, an understanding of the osteological results could not have been gained. Although 

the use of ethnography always needs to be done with caution, the studying of various 

different societies in the same geographical region of Suriname will hopefully have 

bypassed this caveat. The ethnographic research has resulted in several patterns in 

regarding crafting that could indeed be used to interpret the osteological research.  

 

7.1.2 Entheseal development and sex 

From the ethnographic research it can be concluded that Amerindian societies have a 

strict male-female divide in daily activities. There is no reason to assume that the 

population of Tingi Holo would be an exception to this rule. When looking at the division 

in labour it can be observed that women are accountable for some of the toughest tasks 

known to the manioc-cultivating Amerindian societies, namely the harvesting and 

processing of manioc. Although multiple ethnographic sources mention that neither men 

nor women travel daily to the gardens where manioc is cultivated, there is a real 

possibility that the processing of manioc is something that is done every day (Kloos 1971; 

Gillin 1936; Hurault 1968). Tasks prescribed to men, such as hunting and preparing the 

gardens, are by no means easy but are less consistent in frequency and often less 

laborious than the tasks related to manioc processing. This trend is something also 

observed in the muscle development of the Tingi Holo population. The median score for 

muscles related to heavy labour is higher in women than in men. Although the highest 

observed scores are actually for men when looking at muscles related to heavy labour, 

the scores for men and women appear to be quite alike. The median scored for women 
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are in fact higher than those of the men. Similar results were observed studying activity 

patterns in the pre-Colonial sites of El Flaco and El Atajadizo in the Dominican Republic. 

Here, research was done into broad-scale activity patterns between a coastal and an 

inland-site to differentiate between activity patterns related to rowing versus more 

agricultural activities. Results showed that in both sites muscle development of the 

women was very similar to that of the men (van der Leden 2017). 

 The ethnographic research paints a less consistent picture about the divide in 

crafts between men and women. Both have their own set of objects they are responsible 

for making and that are rarely made by a member of the different sex, but what these 

items are and how strict the divide is depends heavily upon each individual society. Most 

of the studied societies were rather uniform in who is responsible for the making of 

ceramic vessels: aside from the Xingū societies, women are the main makers of clay 

objects (Hartmann 1986, 158; Fock 1963, 139; Kloos 1971, 61). The case becomes more 

complicated when looking at cotton objects. Girls and women are solely responsible for 

the spinning of cotton throughout the researched societies, but the spun cotton is then 

used by men and women alike, albeit women are more often responsible for making 

hammocks and items of clothing. Basketry is also often done by men and women alike, 

both being responsible for the making of different items. With basketry however, it is 

more often the men who create the most items (Fock 1963; Gillin 1936; Hartmann 1986). 

Woodworking received little attention in the literature, sources were divided between 

having only men contribute to woodworking or both men and women making and 

repairing objects they often use (Kloos 1971; Hartmann 1986). Sources also report 

differently on the making of beads. For some societies this is a very female task, such as 

with the Maroni River Caribs, but for other this is a task solely performed by men (Kloos 

1971, 111; Boomert 1987, 35 in Gassoon 2000, 589). It is only when aspects such as 

religion and artisanal expression are taken into account that the picture becomes less 

ambiguous. As the ethnographic sources have mentioned on several occasions, it is often 

men who are in charge of decorating crafted objects, and men are almost exclusively 

responsible for the creation of religious items (Hartmann 1986; Fock 1963; Gillin 1936; 

Kloos 1971). Added to this is the fact that men in Amerindian societies had more free 

time to hone these skills, as they are excluded from the tedious task of processing the 

poisonous manioc. 
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 The results from the muscle development scores confirm that indeed men have 

more strongly developed muscles that relate to crafting. The distribution of the scores lie 

uniformly higher for men than for women.  

 

7.1.3 Entheseal development and age 

As it pertains to age, the results of the entheseal development show an interesting trend. 

Scores on muscles related to crafting are higher for younger individuals, and scores on 

heavy labour are higher for older individuals. Although the ethnography has indicated 

that in few instances older individuals focus more on child rearing and lighter societal 

tasks such as crafting, this does not show in the osteological results (Fock 1963, 160-161; 

Gillin 1936, 137). It did show that children start preparing for their place in society by 

performing lighter tasks, gradually moving towards more demanding aspects of adult life 

(Hurault 1968; Hartmann 1986; Fock 1963). However, the individuals used in this research 

are all at least 18+, and have therefore been considered fully functioning adults in 

Amerindian societies for at least a few years before they died.  

 

7.1.4 Patterns of osteoarthritis 

Sadly, indications of osteoarthritis were limited in the researched population of Tingi 

Holo. This is in part because within the individuals not all joint surfaces were present for 

research and partially because the joints that were available showed almost no indication 

of osteoarthritis. The highest frequencies of indications of osteoarthritis are observed on 

the distal radius and on the coronoid process of the ulna. This coincided with the 

observations made on the individual from the Ch’iji Jawira site by Becker (2016, 408). 

However, this individual also showed signs of osteoarthritis on the joint surfaces of the 

knee, which is not observed in the individuals of Tingi Holo. 

 When looking at the two individuals with the most indications of osteoarthritis, 

it appears that for at least one of these the symptoms may be related to old age, as they 

were aged 50+. However, another important factor influencing osteoarthritis is the 

stability of the joint. Knees have been observed to be the most unstable joints in the 

human body and therefore most prone to osteoarthritis, whereas wrists and ankles are 

significantly less often affected (Rothschild and Wood 2012; Alentorn-Gile and Verdié 

2012). In this study, the wrists (distal radius) were most often affected and knees were 

among the joints least affected.  
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7.1.5 Patterns of spondylosis 

The individual researched by Becker (2016) showed signs of increasing spinal 

degeneration towards the lumbar vertebrae. A similar trend can be observed on the 

individuals of Tingi Holo; the combined frequencies of spondylosis display a definitive 

increase towards to lower lumbar vertebrae. Unlike the individual from Ch’iji Jawira, the 

population of Tingi Holo also had spondylosis in their cervical vertebrae, although this 

was only present in the individuals who also had severely afflicted thoracic and lumbar 

vertebrae.  

 In the individual from Ch’iji Jawira, this was a probable indication of a particular 

fashion in which these people sat while manufacturing ceramics using their feet, putting 

their back in an awkward positions (Becker 2016, 411-412). Other sources relate 

spondylosis on lower thoracic and lumbar vertebrae to heavy labour such as agriculture, 

forestry work and the likes (Stirland and Waldron 1997, Muraki et al. 2009, Derevenski 

2000). Ethnographic studies show both men and women may have had to work in 

awkward positions to accomplish their daily duties, women while processing manioc, and 

men while weaving basketry.  

 

7.1.6 Artisans of the Arauquinoid? 

The main research question of this thesis was if patterns of entheseal development and 

osteoarthritis in the skeletal population of Tingi Holo displayed signs of craftsmanship. To 

answer the main question, this research has looked into what the patterns of muscle 

development and osteoarthritis could be in craftspeople, and what the ethnographic 

sources report about the age and sex of craftspeople in Amerindian societies. 

 In the previous sections of this chapter, it was shown that muscles related to 

crafting are indeed more developed in men than in women, as expected from the 

ethnographic research. Similarly, the patterns of osteoarthritis, albeit sparse, are indeed 

partly in accordance with the osteoarthritis seen on a craftsperson from Ch’iji Jawira. 

However, scholars studying the site of Tingi Holo have found such tremendous evidence 

of crafting activities in the form of (semi-) finished artefacts such as axes, complex 

pendants, flutes, muiraquitãs and beads (Versteeg 2003, 150-154), that the evidence in 

the skeletal remains appears underwhelming in comparison. This becomes most 

apparent when comparing the development of the two identified muscle groups to each 

other per sex. In both men and women the scores for muscles related to heavy labour 
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are higher than those related to crafting, which seems to relate poorly to the scale of 

production that took place at Tingi Holo. 

 A possible explanation might be related to a common problem in 

osteoarchaeology, which is that only a selection of the living population will eventually 

be found by archaeologists. This is because not every person is buried after they die, not 

all of the buried individuals survive the taphonomic changes between burial and 

excavation and ultimately because not every surviving grave is found by archaeologists. 

Naturally, the ten individuals used in this research would never make a complete 

population. There is a possibility that not every individual from Tingi Holo was a 

specialized craftsman, but that this function or career path was only reserved for a select 

few. There are three individuals who have the potential of having participated heavily in 

crafting among the ten skeletons studied here. These are Th11, Th16 and Th19. All 

individuals were identified as (probable) male, Th11 falls in the 36-45 age category, Th19 

in the 18-25 category and Th16 was 50+ at the time of death. Th11 has slightly more 

developed fine-motion muscles than the muscles related to heavy labour. Th16 and Th19 

have significantly more developed fine-motion muscles. Th11 and Th16 also have the 

highest prevalence of osteoarthritis in the studied population but Th19 was too 

incomplete for a fruitful analysis. For individual Th16 the high prevalence may be 

commonplace because of their age, but the location of the osteoarthritis is in accordance 

with the individual from Ch’iji Jawira, namely on the distal radii, the proximal ulnae and 

on the left proximal MC5 joint. Th11 also has signs of osteoarthritis on their distal radii 

and proximal ulnae. Out of the five male individuals three show moderate signs of being 

craftspeople. 

 

7.1.7 Potential future research 

There are several potentialities for future investigations from this ethnographical and 

osteological research. At a local level, the other skeletal collections from Tingi Holo could 

be studied with many of the same methods. This would expand the sample size and 

demonstrate if the inferred implications will extrapolate themselves over the complete 

buried population of Tingi Holo. On a larger scale, other sites where researchers have 

reason to believe that (part of) the population is heavily involved in crafting could be 

investigated. With more time available additional skeletal elements such as carpals and 

tarsals could be studied to garner a more complete picture. 



 
75 

 

 There is also potential in the ethnographic aspect of this research. As many 

ethnographical researches focus either on one particular aspect of crafting such as 

basketry or weaving, and more general research passes most crafts by, a focussed study 

on crafts and the gendered divide within these would greatly aide interpretations. This 

would work especially well in communities still practice in traditional life ways. 

 

7.2 Conclusions 

This thesis has investigated the skeletal remains of the Surinamese site of Tingi Holo to 

observe if the buried population was involved in artisanship. It was this aspect of their 

daily activities that has been investigated because researchers believe people of the 

Kwatta culture, and especially those of Tingi Holo to be heavily involved in the 

manufacturing of prestige artefacts. At Tingi Holo itself a wide variety of (semi-) finished 

pendants, flutes and other intricate paraphernalia were encountered (Versteeg 2003).  

 To establish if this holds true, this study has focussed on four different aspects. 

The first three are related to the skeletal changes people undergo when being habitually 

involved in certain activities. The entheseal development focusses on muscle use. 

Development of muscles that are responsible for finer motion have been compared to 

muscles that are related to heavy labour. Osteoarthritis and spondylosis have been 

studied to identify joint surfaces and regions on the spine that have been subjected to 

more intense stress. 

The last aspect studied is ethnographic research to establish certain age and 

gender-related patterns that may have existed during the times the people at Tingi Holo 

lived. To do this, several ethnographic accounts of various communities in the Guiana 

region have been studied to see if any similarities could be observed.  

To tie these two different aspects together the theoretical framework is that of 

the human body as material culture as proposed by Sofaer (2006). Here, both the natural 

and cultural aspect of the human body are amply taken into account. Human bones are 

a natural material that have the ability to adapt to natural and cultural influences alike. 

As humans give shape to their material culture in unique manners all over the world, the 

creation of this same material culture shapes the human skeleton in turn as the skeleton 

adapts to particular muscles and positions being used or positions being used during the 

manufacturing of the material culture. 

Although the sample size was small, several patterns of entheseal development, 

osteoarthritis and spondylosis were observed that coincided with an individual from the 
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Bolivian site of Ch’iji Jawira. These were mainly found on male individuals, as the 

ethnographic research suggested. In the end, this research has contributed to a better 

understanding of the crafting related activities at Tingi Holo, through research into 

entheseal development, osteoarthritis, spondylosis and ethnographic conceptualization.   
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ABSTRACT 
 
The many ceremonial and prestigious paraphernalia in both completed and semi-

manufactured states encountered at Tingi Holo have led researchers to conclude that the 

inhabitants were heavily involved in crafting (Versteeg 2003). To research if this can also 

be observed in the part of the skeletal population of Tingi Holo that was excavated in 

1963 by Geijskes, entheseal development, osteoarthritis and spondylosis have been 

studied in this thesis. A selection of studied skeletal elements has been made based on 

observations done by Becker (2016) on a female craftswomen from the Ch’iji Jawita Site 

in Tiwanaku, Bolivia. 

Following Sofaer (2006), the theoretical framework employed in this research is 

that of ‘the body as material culture’. This theory bridges the Cartesian divide by 

considering the bones of the human body as a material with a specific characteristic, 

which is it’s plasticity. This plasticity allows the bones to react to both natural influences, 

such as age, sex and disease, as well as social influences such as food consumption and 

activity. It is particularly applicable to this research for it acknowledges the unique way 

in which humans both shape and are shaped by the creation of their own material culture. 

 To conceptualize the range of crafting activities and the divide of labour between 

men and women and old and young people, ethnographic and historic sources have been 

employed. Among the studied communities are the Maroni River Caribs of Suriname, the 

Barama River Caribs of British Guiana, the Wayana of French Guiana, the Waiwai of 

northern Brazil and British Guyana and the Xingū of central Brazil. Through their habits 

regarding crafting, some general trends have been inferred. Although men and women 

alike craft with all available materials, there is a distinction in the type of objects both are 

allowed to make. This becomes particularly clear when looking at ceremonial and 

prestige artefacts, which almost are always done by men. Old age was not observed to 

increase the status of craftspersons within the studied societies. 

 Combining the results of the ethnographic and osteological data allowed for a 

meaningful conclusion about the activities of the Tingi Holo population. In accordance 

with the ethnography, men showed indications of being more involved in crafting, 

whereas women performed the more laborious tasks in the community.  
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