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Abstract 

Burials from archaeological sites contain important information and differences 
between them suggest that the members of a community interred their dead in a 
specific and intentional manner. To form a comprehensive understanding of mortuary 
practices communication is required between archaeologists and bioarchaeologists. 

Field anthropology is a French methodology that supports this principle. Combining 
archaeological, osteological and taphonomic information the original position of the 
body is conceptualised to assist in understanding the context in which individuals 
were interred, in a coffin, in a wrapping or in the ground. 

The aim of this thesis was to undertake a comparative analysis of the positions of 
individuals from three sites from Northeast Thailand: Ban Lum Khao, Noen U-Loke 
and Ban Non Wat. Collectively, these cover the period from the Neolithic to the Iron 
Age, c.2100BC-500AD providing a good base for investigating regional and temporal 
differences. 

A number of objectives were undertaken to achieve this aim. Firstly, to assess 
whether there were differences in the position of the limbs and extremities between 
the subadults, males and females and young, middle and old aged adults. Secondly, to 
assess whether there were differences within the sites or between them. Finally, the 
positions were interpreted from the perspective of field anthropology to assess 
whether there were identifiable differences in the burial context. 

The individuals selected for this study were primary, supine, extended burials. There 
were 47 from Ban Lum Khao, 113 from Ban Non Wat and 47 from Noen U-Loke. 
Four paired areas of the skeleton were assessed, the elbows, hands, knees and feet, 
using photographs, slides, excavation reports and field notes. The elbows and knees 
were recorded as extended, loosely flexed, flexed or fully flexed from the angle of the 
respective area. The hands were recorded as beside or on the pelvis, on the abdomen, 
femur or shoulder. The feet were recorded as plantarflexed, lying on the medial or 
lateral side, dorsiflexed or disarticulated. The surface that the extremity was 
positioned, palmar, plantar or dorsal or any other addition information was also noted. 

The results showed there were few differences in position between subadults, males 
and females or between the age ranges at any of the sites. The majority of individuals 
at all sites were buried with their knees extended and their elbows extended or loosely 
flexed. There were only subtle differences seen in the positions of the hands and feet, 
however these reflected the context in which they were interred. 

An interpretation using field anthropology suggests that the majority of individuals 
were interred in a tight wrapping and that differences between their positions, which 
correlate to the Bronze and Iron Ages, were a reflection of either the durability of the 
wrapping or practices associated with the time between the death and interment. The 
only individuals that differ from this are the very rich burials Bronze Age burials at 
Ban Non Wat. The majority of these were not tightly wrapped and were interred in 
wider graves than the rest of the individuals and one appears to have been buried in a 
coffin. 
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CHAPTER 1: INTRODUCTION 

There have been several projects undertaken in Southeast Asia over the past 20 years, 

two of the most recent being the 'Origins of the Civilisations of Angkor' and 'The 

Development of an Iron Age Chiefdom' co-directed by Professor Charles Higham 

from the University of Otago and Dr Rachanie Thosarat from the Fine Arts 

Department of Thailand. The aim of these projects is to investigate the development 

of the Iron Age in the region, under the auspices of one research group involving 

specialists from fields including archaeology, bioarchaeology, palaeobotany 

archaeometallurgy and geomorphology. This multidisciplinary focus allows for a 

comprehensive interpretation of the lives of the people from the area, their health and 

the social, cultural, environmental and technological developments that instigated the 

transition of these people from previously autonomous society into more centralised 

and hierarchical societies in later prehistory (Higham and Bannanurag 1990; Higham 

and Thosarat 1998; Higham 2002). 

Three of the sites that have been excavated as part of these projects are Ban Lum 

Khao, Noen U-Loke and Ban Non Wat. All three are located in the Mun Valley area 

in the province of Nakhon Ratchasima in Northeast Thailand (Figure 1.1). Ban Lum 

Khao is a Bronze Age settlement, with a cemetery that dates from c.1400-500BC 

(Higham 2002). Noen U-Loke is primarily an Iron Age site and the cemetery dates 

from c.300BC-300AD (Higham 2002). Ban Non Wat was occupied through 

prehistory from the Neolithic to the Iron Age and has burials which represent each 

period from c.2IOOBC- 400AD (Higham 2004). 

Bioarchaeology is one of the disciplines involved, analysing the human skeletal 

remains from these sites. There are many aspects of bioarchaeology, which can 

contribute to a fuller understanding of the health and lifestyles of individuals and the 

population as a whole. These can include their demography, diet, disease, 

physiological stress, injury, violence, physical activity, biodistance and mortuary 

practices. The focus of this thesis is the mortuary practices of the Mun River Valley, 

in Northeast Thailand. 
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Figure 1.1 Locations of Ban Lum Khao, Ban Non Wat and Noen U-Loke in Northeast Thailand 
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The aim of this study is to undertake a comparative analysis of the mortuary practices 

of three sites in the Mun Valley area in Northeast Thailand: Ban Lum Khao, Noen U

Loke and Ban Non Wat. 

There have been many variations observed in the way a body is interred in a grave 

related to mortuary practices. It can either be buried articulated or disarticulated, 

supine or prone, in an extended position or flexed, lying on the right side or on the 

left, with the upper and lower limbs flexed or extended, in a depression or under an 

elevation, buried with grave goods or without and the burial can be directed on a 

particular orientation. The differences seen in mortuary practices suggest that the 

members of a community interred their dead in a specific manner and that these were 

intentional actions. When compared as a collection, burials provide a means of 

identifying whether standardised practices existed which may be related to beliefs 

associated with the culture of the group as well as differences that may provide an 

insight into specific rituals for different subgroups or individuals perhaps associated 

with age, sex or status . 

A history of the theory of mortuary analysis 

The interpretation of mortuary remains has always been an important focus within the 

discipline of anthropology. For over a century anthropologists have been studying 

mortuary remains in the acquisition of knowledge concerning religion, social 

organisation, status and economic differentiation (Bartel 1982). 

Throughout this time, there have been many different theoretical approaches to the 

interpretation of mortuary practices. These have been developed through several 

different schools of thought, each with scholars creating theories with different 

perspectives, incorporating new analytical methods and emphasising or improving 

earlier ideas. 

During the 19th century the discipline was largely dominated by culture historian 

anthropologists who assessed the antiquity of human culture, documenting the 

chronological sequences of culture change (Jolly and White 1995). The theories 

developed at this time to interpret mortuary contexts were based on earlier pseudo 
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psychological principles and religious beliefs. They were later criticised for not 

considering variability in mortuary ritual (Jolly and White 1995). 

In the 1950s French anthropologist, Claude Levi-Strauss developed the theory of 

structural anthropology, which emphasised the harmonious correlation of humans 

with nature and unconscious inherent thoughts as the final determinants of human 

behaviour. Levi-Strauss proposed that the mind operates by organising the world 

according to a set of binary oppositions and different oppositions predominate in 

different cultures (Jolly and White 1995). Structuralists used comparative analysis to 

determine how death-related behaviours fulfil a function in social life, seeking an 

explanation of the structure of mortuary acts and associated material culture by 

comparison with myth, kinship or other societal relationships (Bartel 1982). 

The archaeological theory of processualism was developed in America in the 1950s 

and introduced a new method of mortuary analysis that accentuated and investigated 

the relationship between mortuary behaviour and social organisation. The material 

evidence of mortuary practices was seen as an expression of cultural evolution, 

delivered by cognitive and purposeful strategies by members of a society. This 

approach emphasised the value of scientific methods, of identifying cross cultural 

patterns in the treatment of the dead and using them as a basis to assess the social 

significance of ancient mortuary practices (Binford 1971). This approach was 

criticised for ignoring the counterintuitive ways in which archaeological evidence 

may be distorted through ritual behaviour (Hodder 1982) and for making simplistic 

social interpretations from mortuary contexts. 

Post processualism, another form of archaeological theory developed in Europe 

during the 1980s largely in opposition to many of the objectives of processualism. It 

emphasised the many ways in which social reality can be transformed by ideology 

and ritual behaviour (Gamble et al. 2001). Material culture was seen as more than 

simply a reflection of cultural evolution and to have complex and hidden meanings 

compounding their interpretation. 

These variations in approaches with different emphases placed on the interpretation of 

mortuary remains have resulted in many studies from which much valuable 
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information has been accumulated on social organisation from mortuary practices 

(Binford 1971; Hodder 1982; O'Shea 1984; Tainter 1985). These will be more 

thoroughly reviewed in Chapter two. 

Many of these studies sought to better understand the social structure and the 

mortuary practices of past societies from differences in the treatment of different 

people in the community with regard to age, sex or status. These studies and their 

theories, however, were based on inferences from archaeological evidence as a 

reflection of culture, differences in the energy expended on the grave cut, differences 

in the quantity of items interred with an individual or their quality and what this 

suggests about the status of the individuals or the role they played in their community. 

The grave goods were promoted over the human remains and many archaeologists 

unaware of their potential viewed them as time consuming and irrelevant, not 

constituting real archaeology (Bush and Zvelebil 1991). 

A recurring theme developed with regard to the human remains in mortuary analyses, 

the orientation and primary position of burials were usually mentioned in literature 

describing mortuary practices. However, there was a lack of information on the 

individual differences in the placement or position of extremities and whether these 

differ between individuals as part of the mortuary ritual, despite the fact that 

sometimes this information had been recorded and published in detail (Rocek and 

Speth 1986; Graham 1990). 

This oversight, that there had always been a collection of descriptive terminology 

used to describe burials but that they were lacking in interpretation, was noted by 

Binford (1971:6): 

... while there exists a specialised lexicon ( extended, flexed, semi-flexed 

burials, bundle or flesh burials, cremations or inhumations, etc.) which reveals 

a concern with the description of observed differences and similarities, there is 

a surprising lack of literature in which attempts are made to deal with burials 

as a distinct class of variable phenomena .... 
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Similarly (Ubelaker 1989) made a point of the inconsistencies and variations in terms 

for recording positions. 

As the study of mortuary analysis evolved, it brought about a closer collaboration 

between biological anthropologists and archaeologists and an acknowledgement that 

the information of one discipline can be integrated with the other to form a more 

comprehensive understanding of mortuary practices. The importance of recording an 

inventory of elements which are present in the individual and precise field records, 

drawings and photographs have been increasingly emphasised, as differences in the 

frequency or placement of bones may offer an insight into mortuary ritual (Buikstra et 

al. 1994) and that the differences in burials reflect the choices of those who interred 

the body (Barret 1996). Osteological analysis and age and sex estimates of these 

individuals allows for the distinction between variations in the style of interment 

based upon the biological variables of age and sex from those based on social 

variables (Wason 1994). 

French scholars developed a method of excavation called 'anthropologie de terrain' or 

field anthropology, based on the relationship between the position of an interred 

individual and the effects of taphonomy. The aim of this discipline is to interpret 

mortuary practices from archaeological contexts where any evidence of funerary 

architecture has decayed. Combining the principles of archaeology, osteology and 

taphonomy, the original position of the body is conceptualised to assist in 

understanding the context in which the individual was interred (Duday et al. 1990). 

Maureille and Sellier suggest that this method of analysis "is now a fundamental basis 

for the archaeological study of any burial" (1996:3). This technique and its 

application will be discussed further in Chapter two. 

Mortuary practices in Thailand 

A widespread pattern in mortuary ritual has been observed from excavations 

conducted in Thailand. There is a general practice of burying individuals next to or 

over another, with a range of grave goods. Men, women and children are usually in an 

extended, supine position in the ground (Higham 1996). Infants were sometimes 

interred in the ground in the same manner but most were interred in burial jars. 
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Despite a similarity in the general theme of mortuary practice in Thailand, inter-site 

variability has been observed, in the grave wealth and disposition of the burials 

(White 1994; Higham 1996; Higham and Thosarat 1998). 

There has been some research into the cultural implications of the mortuary practices 

in Southeast Asia, with an emphasis on grave goods as indications of social status and 

complexity at many of the sites, for example, Ban Lum Khao (O'Reilly 1999), Ban Na 

Di (Higham 2002), Non Nok Tha (Bayard 1984) and Noen U-Loke (Talbot 2002). 

There have also been analyses of spatial organisation and the orientation of graves 

(McCaw 1998; O'Reilly 2000b). However, as with other studies of mortuary practices 

world wide, there has been a tendency to record the orientation of the burials and their 

primary positions yet there has been little attempt to analyse differences in the body 

positioning in graves and there has been no attempt to document inter-site differences 

of these aspects of the mortuary practices. The only example of the differences in the 

position of individuals was Bayard's (1971) study of Non Nok Tha. The positions of 

the individuals excavated in 1968 were recorded and he observed a pattern in level V 

where all the burials had their hands placed below their pelves, while in the following 

levels (VI and VII) the hands of individuals were placed either alongside or on the 

pelvis (Bayard 1971). 

There is an apparent gap in the literature in Northeast Thailand in regards to assessing 

the position of individuals, as a reflection of differences in the way individuals were 

interred. This study will attempt this for three sites, Ban Lum Khao, Ban Non Wat and 

Noen U-Loke, collectively; these cover the period from the Neolithic to the Iron Age, 

providing a good base for investigating regional and temporal differences in mortuary 

practices. 

Research aims and objectives 

The aim of this thesis is to undertake a comparative analysis of one aspect of the 

mortuary practices of three sites in the Mun Valley area in Northeast Thailand, Ban 

Lum Khao, Noen U-Loke and Ban Non Wat. This study will assess whether there are 

any differences in the position of the upper and lower limbs and extremities of 

individuals as an indication of the context in which they were interred and whether 
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this was related to their sex, age or possible familial group within the sites. 

Furthermore it will assess whether there are changes in these practices over time 

within and between the sites and assess whether these were temporal or geographic 

differences by comparing the contemporaneous phases of the sites based on 

radiocarbon dates and pottery styles (Figure 1.2). 

These aims will be achieved through a number of objectives: 

1) To identify the primary burial treatment (for example, an inhumation, a 

secondary burial or a jar burial) and select primary, supine, extended burials. 

2) To identify the position of the upper and lower limbs and extremities 

3) To identify whether there are any differences in the position of the individuals 

4) To assess whether these differences are related to sex, age or the area of the 

site from which the burial is from (for example, a cluster perhaps representing 

a familial group) 

5) To assess whether there are changes in the position of the upper and lower 

limbs and extremities over time within the sites and/or between the sites 

6) To assess whether the changes are temporal, geographic or site specific 

reflecting, for example, changes in religion or ideology 

7) To assess whether these differences can be interpreted as a difference in burial 

context based on the methods of field anthropology 

Several questions were developed for each site to assess whether there were 

differences in the position of the right and left elbows, hands, knees and feet between 

individuals and hypotheses were developed to test this. 

Questions - sites 

BanLumKhao 

Is there a difference in the positions between males and females? 

Is there a difference in the positions between the adults of different age ranges? 

Is there a difference in the positions of adults between the mortuary phases? 

Ban Non Wat 
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Is there a difference in the 
positions of adults at Ban 
Lum Khao and N oen U-

Loke? 

Is there a difference in the 
positions of adults at Ban 

Lum Khao and the 
contemporary phase at 

Ban Non Wat? 

1 
• 

No 

... 

Geographic continuity in 
position with temporal 

changes 

~ ..... 

... No 
---,. 

... Yes 

-.Ir 

Are these changes 
over time or 
geographic 

differences? 

Yes 

.. 
Site specific/ Geographic 

differences in position 
with temporal change 

... ---,. 

... ---,. 

Geographic continuity 
over time 

Is there a difference in the 
positions of adults at Noen 

U-Loke and the 
contemporary phase at 

Ban Non Wat? 

l .. 
No 

.. 
Geographic continuity in 
position with temporal 

changes 

Figure 1.2: Flow chart for assessing the differences in the position of individuals between the sites 
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Is there a difference in the positions between males and females? 

Is there a difference in the positions of adults between the temporal phases? 

Noen U-Loke 

Is there a difference in the positions between males and females? 

Is there a difference in the positions between the adults of different age ranges? 

Is there a difference in the positions of adults between rice and non rice burials? 

Is there a difference in the positions of adults between the mortuary clusters or 

phases? 

Questions - regional 

Is there a difference in the positions of adults at Ban Lum Kh,ao and Noen U-Loke? 

Is there a difference in the positions of adults at Ban Lum Khao and the contemporary 

phase at Ban Non Wat? 

Is there a difference in the positions of adults at Noen U-Loke and the contemporary 

phase at Ban Non Wat? 

These objectives and questions will be further discussed in relation to the hypotheses 

in Chapter three . 

Thesis structure 

Chapter two will provide a thorough review of the theoretical literature. Chapter three 

will provide a background of the methods and the theory behind their application. 

Chapter four will present the results and Chapter five will be a discussion and possible 

interpretation of these. 
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CHAPTER 2: LITERATURE REVIEW 

This chapter will introduce the sites of Ban Lum Khao, Noen U-Loke and Ban Non 

Wat. It will then provide a review of previous studies from different parts of the world 

on the position of individuals interred in burials as a reflection of mortuary practices. 

The Mun River Valley has been the focus of several large interdisciplinary projects 

over the last few decades with an emphasis on understanding the prehistory of the 

area. These projects have supplied biological and cultural material, the data from 

which has been analysed to help provide an insight into the settlement, culture, 

agricultural development and intensification, health and technology of the area 

(Tayles 1996; Nelsen 1999; O'Reilly 1999; Tayles 1999; Higham 2000; Tayles et al. 

2000; Chang 2001; Domett 2001; Talbot 2002; Higham 2004; Higham and Thosarat 

2004). 

The information from these archaeological investigations suggest that before 

c.1500BC the people of Thailand lived in small autonomous communities (Higham 

1996). They were becoming increasingly sedentary which facilitated the 

domestication of some animals and plants such as rice on which they subsisted, 

combined with an abundance of wild animals, fish and shellfish. Areas with natural 

resources traded these with other communities and exchange networks developed. 

During the Bronze Age the first copper alloy, artefacts were produced and ingots and 

implements such as crucibles and moulds were also traded. 

Archaeological evidence suggests that as technology improved into the Iron Age in 

Northeast Thailand and as the knowledge and application of metallurgy grew, the 

inhabitants were able to manufacture better tools and implements and domesticate 

more animals. This had an impact on efficiency in the exploitation of food and an 

opportunity to cultivate the land better, which resulted in the intensification of 

agriculture. It has been suggested by Cohen (1989) that the development of land 

involved in agricultural intensification and the distribution of the produce would have 

been difficult in communities without some kind of social organisation, which may 
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have required centralised leadership. Technological developments enabled some 

individuals to become skilled in their area of expertise, providing the opportunity to 

exchange with other communities, for example, with India or China (Higham and 

Thosarat 1998). It is suggested that these changes, many of which are interrelated, 

would have facilitated the opportunity to control valuable, new and exotic resources, 

encouraging communities and individuals to obtain and distribute these items to gain 

social standing. These may have contributed to a change in social complexity 

(Higham and Thosarat 1998). 

The descendents of these communities built elaborate monuments and temples in the 

area as a Northeastern extension of the Angkorian State, the main temple of which is 

in Cambodia. This holy city comprised of a complex of monuments, which housed the 

people who directed political influence over much of Southeast Asia during the first 

millennium AD. 

The sites selected for this study will be discussed below. These are all located in 

Amphoe Nong Sung in the province of Nakhon Ratchasima in Northeast Thailand. 

Each was excavated under the directorship of Professor Charles Higham from the 

University of Otago and Dr Rachanie Thosarat from the Fine Arts Department in 

Thailand between 1996 and 2005. All were excavated in the same manner, in 10cm 

spits, which were divided into layers where there was a change in the nature of the 

deposit. Each layer thus comprised of a number of spits and represented a cultural 

occupation layer. 

BanLumKhao 

Ban Lum Khao is a modem village which overlies a mound representing a prehistoric 

Bronze Age site inhabited after 1400-500BC (Higham and Thosarat 2004). It was 

excavated as part of the 'Origins of Angkor' project in a single season between 

November 1995 and January 1996. There had been looting at the site, which was 

reported to the directors of the excavation by the villagers. In an attempt to avoid the 

area looted the excavation was conducted where there had previously been housing. 

The excavation square of 10x14.5m was near the western edge of the mound and 
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reached the natural substrate at a depth of about 1.85m. The prehistoric remains were 

intact, with the exception of part of the excavation (Higham and Thosarat 2004). 

There was extensive bioturbation (a mixing of the soil by insects and small animals) 

at the site and as a result, the stratigraphy was hard to define. However there were 

three distinguishable layers identified in the cultural deposit by a variation in matrix 

composition (O'Reilly 1999). The lowest, layer three, contained evidence of the 

earliest occupation of the site and included pits dug into the natural substrate. Layer 

two was a cemetery and incorporated the majority of the burials, which were 

organised in a manner suggesting a consecutive knowledge of grave placement by 

successive generations (Higham and Thosarat 2004). Layer one consisted primarily of 

modern domestic deposits. However the earlier spits did include some prehistoric 

artefacts and two burials (Chang 2001). The 'cemetery' contained 110 individuals 

including men, women (>15 years), children (5-14 years), infants (0-4 years) and 

neonates ( <1 year) (Domett 2001). The adults and children were buried in a supine 

position in the ground while most of the infants were buried in elaborate lidded burial 

jars (O'Reilly 2000a). 

Higham defines the layers, as three distinct mortuary phases (Figures 2.1 and 2.2). He 

bases these on the depth, orientation, superposition and burial goods of the graves 

(Higham and Thosarat 2004). In mortuary phase one there were ten burials, the 

majority of which were placed on an east-west axis and share a particular ceramic 

assemblage. In Mortuary Phase two there were 88 burials, most of which were 

oriented on a north-south axis with a predominance of a "classic" style of ceramics. In 

the third phase there were 12 burials, which were oriented on an east-west orientation, 

similar to those in the first phase. There was also an increase in grave goods interred 

with individuals. There were many different styles of pottery vessels found at Ban 

Lum Khao. These are often burnished and red slipped and it has been suggested that a 

number of styles were manufactured specifically for inclusion as grave goods in 

interments (O'Reilly 1999). The remains of crucibles and moulds were found at the 

site suggesting that the inhabitants were familiar with bronze manufacture, although 

none of the graves contained bronze artefacts (Chang 2001). The organic remains 

from Ban Lum Khao provide an insight into the type of biological resources, which 

were available and consumed by the prehistoric inhabitants. There was a collection of 
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pits containing rich organic remains and microfauna in the initial occupation period, 

which included freshwater frogs, fish, shellfish, turtles, birds and bones from water 

buffalo, deer and domesticated pigs and dogs (Higham and Thosarat 1997). The size 

of the fish and water buffalo were large in comparison to modem species, suggesting 

that they had not been previously exploited (Higham and Thosarat 1998). This has 

been suggested as evidence that the people of Ban Lum Khao settled in a previously 

uninhabited area (O'Reilly 1999). 

It has been suggested that the area in which Ban Lum Khao is situated would have 

been suitable for intensive irrigation for wet rice agriculture (Welch 1985). There was 

no direct evidence for the presence of rice. However analysis of potsherds from the 

upper layers of the excavation indicate that it was used as temper (an additive to 

improve the consistency and strength of pottery) (}.Voelker, pers. comm. in Domett 

2001) suggesting it was available at the site and could therefore have been a part of 

the diet of the inhabitants. 

The location of Ban Lum Khao in the upper Mun Valley would have provided access 

to a variety of raw materials including wood, salt, copper deposits, laterite iron ore 
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and metamorphic rock (O'Reilly 1999) all of which may have been exchanged for 

marine shell, stone adzes and marble (Higham and Thosarat 1998). 

O' Reilly (2003) interpreted the social structure at Ban Lum Khao as heterarchical, 

based on an analysis of grave wealth. Suggesting the site does not appear to fit the 

model of an egalitarian society and there is no clear evidence of a hierarchical 

structure (O'Reilly 2003). There were some individuals that were given more grave 

goods than others at death, but there was no pattern in the distribution of wealth 

among subadults, males and females or specific age ranges, to suggest any specific 

advantaged group (O'Reilly 2000a). 

Domett (2001) compared the health of the inhabitant at Ban Lum Khao to Ban Na Di, 

another Bronze Age Site in Northeast Thailand. She found that there was a higher 

subadult mortality, higher mortality in younger females, a shorter mean adult stature 

and a higher rate of trauma at Ban Lum Khao. This may suggest that they were less 

healthy, however Domett acknowledges the differences between the sites may be 

related to environmental differences. There were also variations in attained stature and 

bone mass among males, which Domett suggests may indicate inequality within them. 

There was no confounding evidence for a correlation between the wealth, assessed 

through grave goods and the health of individuals (Willis 2003). 

Ban Non Wat 

Ban Non Wat is a large mounded modem village surrounded by ringed ditches, or 

'moats' overlying an occupation sequence which dates to about 2100BC-400AD . 

Excavations began at Ban Non Wat in January 2002 as part of the project 

'Development of an Iron Age Chiefdom'. The excavation is ongoing and no detailed 

information has been published about the finds at the site, but preliminary 

observations indicate the information from the site is unprecedented in its contribution 

to answering the questions and achieving the outlined objectives of the project - to 

understand the cultural changes that led to the establishment of the states that were the 

precursor to the civilisation of Angkor. Over the first three seasons an area of 334m2 

had been excavated down to the natural substrate at a depth of about 3.5m in three 

separate areas at the site. There have been five layers identified in the stratigraphy at 
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Ban Non Wat, beginning from the Neolithic and continuing through the Early Bronze, 

Bronze, Late Bronze and Iron Ages with burials representing each of these periods. 

The Bronze and Late Bronze Age burials have been proposed to correlate with the 

Bronze Age burials at Ban Lum Khao based on pottery typology (Higham pers. 

comm.). 

There have been 307 burials excavated from Ban Non Wat (Figure 2.3), however 

there had only been 201 burials excavated at the time this study began (Figure 2.4). 

The mortuary practices observed are similar to other sites excavated in Northeast 

Thailand. Adults and children were interred in the ground in a supine position, 

however, there were four individuals lying in a prone position and two on their sides, 

one on their left side and one on their right. Most infants were interred in burial jars. 

There were, however some burials at Ban Non Wat which have some unique 

characteristics. In the Neolithic phase a burial was excavated that stands as one of the 

most spectacular mortuary contexts known from prehistoric Thailand. The individual 

was an older adult male who was interred in a seated position in a large upright 

pottery vessel, the thickness and size of which is a demonstration of the expertise of 

the potters of the time. More recently in 2005, there was a second large pottery vessel 

excavated, which contained another complete adult individual, interred in a similar 

position. Other interesting burials have come from the Bronze Age, coined 'super 

burials' and are some of the largest found in Southeast Asia with exceptional wealth 

in grave goods. 

Evidence for domestic and industrial structures have been found during the Iron Age 

phase of the site and also evidence for bronze production with a number of furnaces in 

the Bronze Age phase. 

Noen U-Loke 

Noen U-Loke (the mound of the Loke tree) is an unoccupied site, situated between 

two streams, the Huai Don Man Kasak and the Huai Yai. It is a double mound 

surrounded by at least five 'moats'. It represents an Iron Age occupation site that 

featured a five phase burial sequence dating from about 300BC-300AD (Higham 

2002). 
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The site was excavated as part of the 'Origins of Angkor' project in two separate 

seasons between 1996 and 1998. The excavation extended to an area of 14 x 17m 

(220 square meters) and reached the natural substrate at a depth of 5m. There were six 

layers identified at the site by variation in the cultural matrix (Higham 2000). 

A total of 120 individuals were recovered during the excavation (Tayles 2003) and 

have been ascribed to five phases (Figures 2.5 and 2.6) based on their depth and 

stratigraphic relationship (Higham 2002). Men, women (>15 years) and children (5-

14) were buried in a supine position in the ground; however there were also four 

males who were buried in a prone position. The infants (1-4) and neonates (>l) were 

usually interred in burial jars. 

The first phase contained only part of one burial, unfortunately the remainder of the 

burial lay beyond the excavated area in the Northern baulk (Higham 2000). Some of 

the burials ascribed to the second phase were oriented on an east-west axis, the others 

on a north-south axis . They include pottery similar to the latest phase of Ban Lum 

Khao but also feature some distinct pottery (Higham 2002). The majority of the grave 

goods were probably obtained locally from the natural environment and include 

faunal remains and skilfully manufactured atypical iron bangles. 

In phase three the burials appear in two separate "clusters", ascribed cluster A and 

cluster B. The burials from both clusters are oriented on a northeast-southwest axis . 

There is an evident change in mortuary ritual with the introduction of clusters, the 

slightly earlier cluster A was the first of these and had grave goods not seen in the 

earlier phase. These were bronze finger rings, glass beads and a single agate pendant. 

Cluster B introduces burials filled with white silicified rice (Higham 2000), 

suggesting an agricultural surplus. There were no iron grave goods in any of the 

burials, but there was a more intensified use of bronze in ornaments and a greater 

number artefacts manufactured from imported exotic agate, carnelian and glass beads 

(Higham 2002). 

Phase four included four clusters (ascribed 4A, 4B, 4C and 4D) of burials whose 

orientation were on a north-south axis. The only differentiation between these was 
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some of the burials in 4A were lined with clay (Higham 2000). It has been suggested 

by Talbot (2002) that the mortuary ritual may have involved wrapping the individuals 

in cloth. Some of the individuals had metallic grave goods interred with iron 

implements such as blades and bimetallic rings and also gold and silver jewellery. In 

phase five there was only one burial interred in rice and the clusters became less 

apparent. Iron sickles appeared and certain grave goods were retained but grave 

wealth generally declined (Talbot 2002). 

A reconstruction of the prehistoric environment was proposed from the data collected 

by Boyd et al. (1999). The site would have been surrounded by a swampy low lying 

environment. This information combined with the organic floral and faunal remains 

found at Noen U-Loke provides an insight into the biological resources that were 

available to the prehistoric inhabitants as part of their diet. It appears it was an 

agricultural community where rice was an integral part of the diet (Higham and 

Thosarat 1998) and was obviously plentiful enough to include as part of the mortuary 

ritual. The most common faunal remains are those of relatively small domestic cattle, 

while pig, water buffalo and fish were scarcer than at Ban Lum Khao (Higham and 

Thosarat 1998). 

The social organisation at Noen U-Loke appears more complex than at earlier Bronze 

Age sites. There is evidence that they were a skilled community. The site is 

surrounded by moats, the construction of which would have required social 

organisation. There is also evidence for industrial activity from clay lined furnaces, 

bronze and iron working and the possibility of glass manufacture (Higham 2002). 

Talbot (2002) found no clear evidence between individuals related to wealth. There 

were poor and rich graves in all the mortuary phases, which were both males and 

females of different age ranges. She also found few differences between the phases in 

grave wealth, the only differences related to a diachronic adoption of new items as 

grave goods. Muth (2003) found subtle correlations between the health of individuals 

and their wealth, reflected in their grave goods. The individuals that had a taller 

stature were wealthier, as were those who had no enamel hypoplasia and less caries. 
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Hierarchy and Heterarchy 

The theory of heterarchy is a perspective of a society whose sociocultural 

development does not adhere to any defined models of hierarchy. Hierarchy implies 

permanence in positions of authority, with power flowing in one direction, where 

social changes are facilitated by the desire of the individual intent on enhancing their 

own social standing and power. In contrast, heterarchy emphasises the transient nature 

and fluidity of human social interaction and relations, where the elements of a social 

construct are not necessarily ranked relative to one another and may be perceived in a 

variety of ways (White 1995; O'Reilly 2000a). 

There are four important characteristics in the mortuary practices of prehistoric 

Bronze Age Thailand, which have been suggested by White (1995) as evidence for a 

heterarchical social organisation, based on the archaeological evidence from four sites 

Ban Kao, Non Nok Tha, Ban Na Di and Khok Phanom Di. There was a continuum of 

grave wealth, with the poor at one end and the rich at the other. Social differentiation 

was distinguished differently at different cemeteries. Children were often given burial 

wealth that equalled or exceeded that of adults. Finally graves that were distinctive for 

their wealth were perhaps that way not because they held power over others or they 

inherited prestige but for a more individualised achievement. White was unable to 

assess comparable data from the Iron Age but suggested that heterarchy may have 

remained into the Iron Age, but that hierarchical elements may have been introduced 

at this time. 

Burial practices in modem N orthem Thailand 

Burial practices in modem Thailand have been influenced by the Indian Buddhist 

religion. Individuals are now cremated after death; however it is possible that there 

are pre-cremation rituals that are residual practices that have been passed on through 

the ages. 

The following is a summary of burial practices in Northern Thailand written by the 

ethnographer Charles Keyes (Anusaranasasanakiarti and Keyes 1980) during his time 

in a Northern Village in 1967-1968. The practices generally differ slightly in different 
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areas and are a culmination of different sources; therefore they are discussed to form a 

general idea of contemporary practices. 

Individuals are treated using different practices dependent on the context in which 

they died and their status. If an adult dies naturally, the corpse is bathed in hot and 

cold water and properly dressed, although bathing the corpse is not usually performed 

anymore in urban areas. Sometimes an individual's hands, feet, waist and neck are 

tied three times with white cotton; the meaning of the thread is to remind one of 

passion, anger and prejudice, by which we are bound. Sometimes the thread is cut 

before cremation and believed to remove the three burdens by three wisdoms: charity, 

kind heartedness and meditation. If the strings are not cut or if they do not bum in the 

cremation they are believed to be cut by wisdom. Items are sometimes placed in the 

mouth including coins, honey or a mixture of betel nut and lime and in the hands 

including flowers, incense or candles. Items are also placed beyond the head of the 

deceased; these can include iron, gold banners, monks' alms bowls or a lit candle on 

top of a flower vase. In Southwest China a sacrificial ox, pig, sheep, fowl or duck, the 

same sex as the deceased, is often provided to drive away evil influences. Similarly in 

Northern Thailand a cow is sometimes sacrificed to ensure the deceased is accepted 

into their grandfather's village in the afterlife (Walker 1975). 

The body is then laid on a mat in the house, with the head pointing toward the main 

post of the house. A string running across the room supports a white cloth, which 

covers the body. The body stays in the house long enough to allow family members to 

pay their respects, relatives to come from other villages and religious rites to be held. 

The corpse is usually kept in the house for three to seven days. It is forbidden to hold 

funerals on certain days and these laws have been passed down from ancient times. 

These days include the ninth days of the waxing or waning of the moon or certain 

days, which are related to the lunar month and astrological influences. It is also 

forbidden to cremate individuals on Tuesdays or Wednesdays. These may have an 

effect on the length of time an individual remains in the house after death. 

A coffin is constructed after the individual has died, the quality of which is dictated 

by the wealth of the family member arranging its construction. Once the coffin is 

ready the family members place the corpse in it. On the day of the funeral, chanting, 
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sermons and the offering of alms is conducted at the house of the deceased before the 

corpse is taken from the house. The place where the corpse lay is washed with water 

from earthen pots and then the corpse is taken from the house via a substitute bamboo 

stairway 'the stairway of the spirits'. 

The corpse is taken in a procession to the cemetery on either a tiered structure or a 

wagon. Once the deceased has reached the cemetery the clergy pull away the cloth, 

the coffin is opened and the deceased' s face is bathed with coconut milk. Monks then 

chant and the deceased is raised onto a pyre and cremated. Later the ashes are taken 

and placed in a pot in the Wat temple. 

These rites vary slightly depending on the way the individual died. If a child dies 

under the age of 15 they are given very little ritual attention, they are buried instead of 

being cremated and their bodies are often simply wrapped in mats and interred 

without a coffin. If an individual dies an unnatural death, villagers perceive this to be 

bad and fear the souls of these individuals. They are cremated or buried wherever they 

die and rites take place at the Wat rather than the deceased' s home. If a woman dies 

during childbirth it is considered the most unfortunate type of death. The deceased is 

buried on the same day they die and no religious rites are performed. 

In contrast when a monk dies the corpse is not bathed with hot and cold water, instead 

honey is poured into the mouth which is believed to assist in slowing the decay of the 

corpse and then wax is used to close the ears, eyes, nose and mouth. The individual is 

wrapped in clerical robes and placed in a coffin in the Wat. 

The corpse is then kept for months or even years. This time is dependent on the status 

of the monk. When the time comes for the funeral ceremony of a high status monk 

they are taken to a separate location to that of common villagers and placed on a 

tiered prasat, a structure of bamboo, decorated with paper. A large festival is held that 

lasts days during which religious rites, sermons and chanting take place. Also on each 

day of the festival a tug-of-war of the prasat, takes place. It is believed that this 

demonstrates the respect and reverence people have for the deceased monk. After the 

festival the body of the monk is cremated and the ashes are taken and placed in a vase, 

which is placed in a reliquary in the Wat. 
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Burial practices in prehistoric Thailand 

Burial practices in prehistoric Thailand generally involved the inhumation of the 

deceased in an extended supine position. This practice applied to males and females, 

adolescents, children and sometimes infants. Infants were, however, more commonly 

interred in burial jars. However, there are usually some variations seen in this practice 

within each site and between sites and these are discussed below. 

There are instances of individuals interred in positions other than the normal supine 

position. An individual at the Iron Age site of Ban Takhong in Northeast Thailand 

was in an upright kneeling position (Talbot 2002). Five individuals in the Neolithic 

period of the site of Ban Chiang in Northeast Thailand were interred in a tightly 

flexed position. Each manifest several examples of pathology (Pietrusewsky and 

Douglas 2002). There are also individuals that have been found buried in a prone 

position. One of the prone individuals at Noen U-Loke was found to have an arrow 

lodged in his spine and another possibly had leprosy (Tayles and Buckley 2004). It is 

possible that these individuals died a sudden untimely death and were buried as a 

reflection of where and how they died as observed in modem Northern Thailand. The 

Khmer Rouge apparently practiced a similar custom in Cambodia, if an individual 

died as a result of being hit by lightning they were buried in an upright position 

(Moore 1992). 

Some individuals are bundled in secondary burials, where they had clearly 

decomposed to the point where there were no soft tissues remaining and were then 

buried. In some instances there is evidence for some articulated elements, so it is 

unclear whether these are intentional secondary burials and the individuals had not 

completely decomposed and disarticulated, or whether they had been interred as an 

ordinary inhumation and then been disturbed and reburied. 

There were changes in burial practices over time, with more elaborate forms of burials 

evident. The Iron Age saw many variations in the treatment of burials, some sealed 

and lined with clay, for example, at Ban Don Phlong (Higham and Thosarat 1998) and 

some clay lined with the inclusion of rice, for example, at Non Muang Kao (O'Reilly 

2000a) and Noen U-Loke. 

27 



? 

!, 

i 

'' 

-.\ 

fl 

'.> 

', 
' ,, 

There are many examples of individuals from the Iron Age being interred in burial 

jars, similar but larger than those in which infants are commonly interred. There have 

been examples of these found in Northeast Thailand at Ban Suai, Ban Don Phlong, 

Non Yang (Talbot 2002) and Ban Kan Luang (Higham and Thosarat 1998). Some are 

examples of complete individuals and some are secondary interments of certain 

elements, for example, just the skull. 

There is also evidence for coffin burials carved out of tree trunks in the Iron Age. The 

evidence for these in Northeast Thailand is scarce, however there was an example of 

an individual from Ban Don Phlong who was interred in a grave with clay plastered 

walls, with wood fragments surrounding him, which have been suggested as evidence 

for a split tree trunk coffin (Higham and Thosarat 1998). There are many examples of 

log coffins found in other areas of Thailand. There have been verbal descriptions of 

elaborate boat-shaped wooden coffins, cut from local hardwood with lids fitted by 

mortise and tenon and carved bird heads at each end at Tham Ongbah in Central 

Thailand (Higham and Thosarat 1998) and also tree trunk coffins have been found in 

nearly 100 caves in Mae Hong Son in North Thailand (Mouret 2004). 

The archaeological evidence that remains for the preparation of bodies before burial is 

scarce, however remnants of white fabric, suggested to be from beaten bark or 

naturally forming asbestos (Higham and Thosarat 1998) have been found at several 

sites in Thailand and it has been suggested that some individuals may have been 

wrapped before burial. There was evidence for tapa cloth found in many of the burials 

at the Neolithic site of Khok Phanom Di in Central Thailand (Higham and 

Bannanurag 1990). Bannanurag (293: 1989) suggested, "the survival of an unwoven 

beaten bark fabric (named tapa) discloses that the body, with its accompanying 

pottery vessels were wrapped together in cloth to form a package before interment". 

There is also evidence for wrappings at sites in Northeast Thailand from imprints and 

remnants of cloth found on burial vessels (Talbot 2002), for example, at Noen U

Loke. Archaeological evidence for shrouds has also been found, for example, at the 

Bronze Age site of Ban Na Di preserved crocodile scutes were found overlying a 

child burial (Higham and Thosarat 1998). During the excavation of the burials and 

laboratory cleaning and analysis, the placement of items in the mouth, for example, 
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shells has been observed. The placement of pottery items as grave goods is usually 

observed beyond the head and/or the feet of individuals. Some of these practices 

described above are analogous to those observed in contemporary pre-cremation 

mortuary practices. 

The variations in burial treatment of individuals discussed above are summarised 

below in Table 2.1. However, it is noted that the data are extrapolated from various 

publications and are not necessarily definitive, as the publications often only 

mentioned the unique burials and not the standard treatment. They are therefore only 

provided as an indication of variation . 

Table 2.1: Summary of burial treatment at different sites 
Site Supine Prone Kneeling Flexed Adult jar Log coffin Wrapping Shroud 
Khok Phanom Di ../ ../ 
Ban Na Di 
BanLumKhao 
Ban'.L'.hfano 
Ban Non Wat 

* inclusion of rice 
# clay plastered 

Neolithic 
Bronze Age 

../ 

../ 

../ 

../ ../ 

../# I 

../*# 

../*# ../ 

../ 

Multi phase 
Iron Age 

../ 

../ 

../ 

I, I I~ 
../ 

A review of the theory of mortuary analysis 

../# 

../ 

../ 

../ 

../ 

As discussed in Chapter one many scholars from various schools of thought have 

approached the interpretation of mortuary contexts from different perspectives. The 

classic theories of archaeological mortuary analysis first began with French 

sociologists, Hertz (1960, first published in 1907) and Van Gennep (1960, first 

published in 1908). Hertz studied the mortuary practices of various Indonesian 

peoples and believed there were three entities involved in mortuary ritual, the corpse, 

its soul and the living. He believed that there was a need for the analysis of mortuary 

practices as they were related to intrasocial differences in sex, age and status (Bartel 
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1982). Van Gennep (1960) believed that through analysing the historical development 

of a society and using comparative and functional associations three rites were 

defined. He suggested death was the most significant rite of passage and that the 

activities that surround death were complex and a result of many intrasocial 

conceptions of afterlife and social diversity, resulting from age, sex and the status of 

the deceased. 

In the 1970's the theory of mortuary analysis was revolutionised with the works of 

processualists Binford (1971), Brown (1971) and Saxe (1971), who largely built the 

conceptual framework that formed the foundations for the use of mortuary data for 

social inference. During this time there was a move away from seeing mortuary 

variability as a reflection of ideology, religion or philosophy but rather as an 

expression of the social organisation of a society. There were many attempts to 

ascertain links between material culture associated with mortuary practices and social 

organisation using scientific methods. Tainter (1978) suggested that the size of an 

interment or grave cut is a reflection of the energy expenditure used in the creation of 

the grave and could be used as an indication of social status. Peebles and Kus (Peebles 

and Kus 1977) attempted to define criteria to assess social ranking in an 

archaeological mortuary context. 

There were also those who believed that mortuary practices could obscure the social 

position of an individual in a community. Post processualists Shanks and Tilley 

(1982) suggest that individuals were interred according to principles connected to 

power relations and that material culture associated with the ritual process of burying 

the dead may misrepresent real social relations. Hodder (1984) argued that symbols in 

mortuary ritual cannot simply be accepted as arbitrary markers indicating variation 

within societies, but that an understanding of the ideas represented by the symbols 

must be formed and further, what the ritual behaviour behind them meant to the 

prehistoric people involved in the rituals. Human remains have proven particularly 

useful in assisting in the interpretation of human social behaviour in relation to sex 

and age differences in mortuary practices (Chapman et al. 1981; O'Shea 1984; Beck 

1995). 
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Recently there has been a move to a more symbiotic relationship between archaeology 

and bioarchaeology. Studies in mortuary practices and the analysis of burials begins at 

the ground level, care in exposure of the bones and the recording of data are crucial as 

the preservation of the bones can determine the potential and validity of subsequent 

analysis and studies (Duday et al. 1990). 

Mortuary practices 

The intentional burial of the dead is thought to have occurred as early as the Middle 

Palaeolithic (Harrod 1980; Smirnov 1989; Belfer-Cohen and Hovers 1992; Hovers et 

al. 2000; Riel-Salvatore and Clark 2001) although this has been contested (Gargett 

1989; 1999). Death is one inevitable factor of life, but the loss of life is never easy. It 

involves the transference of the physical remains from one natural environment to 

another; however cultures around the world have different ways of accepting this 

transference and expressing it, depending on their beliefs. Many mortuary practices 

involve rituals reflective of the culture who interred the body; others are simply a 

practical means of disposing of the dead. Mortuary practices identified vary widely 

and appear to be based on opposites or dualities (Smirnov 1989). The body can be 

either, concealed or exposed, buried articulated or disarticulated, buried complete or 

incomplete, buried in an extended position or flexed, lying supine or prone, on the 

right side or on the left, with the limbs extended or flexed. They may be buried in a 

depression or under an elevation and buried with grave goods or without. They may 

also be preserved and mummified, or disposed of completely and cremated. Further 

practices have been identified where bodies have been eviscerated, turned into 

amulets, suspended in trees and floated out to sea (Buikstra and Mielke 1985). 

There have been various propositions offered as interpretations or explanations for 

variations in the manner in which the dead are treated prior to interment. The majority 

of burial practices are seen as a reflection of the religion, ideology or social system of 

the people that interred their dead. 

Flexing the body before interment has been suggested as a means of imitating the 

position of a foetus in the uterus as a symbol of rebirth (Nassaney 1989). 

Alternatively it has been suggested as a result of binding the legs to the body to 
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prevent the spirit from walking and returning to the living (Wilder and Whipple 

1905). People have suggested many reasons for burial orientation, mainly related to 

religion (Binford 1971), social distinction (O'Shea 1995), cosmological beliefs 

(Underhill 2000) or natural spatial restrictions (Rocek and Speth 1986; Anton and 

Steadman 2003). Many cultures have stories of heroes that were disarticulated at 

death for example, Buddha, Adonis, Osiris, Dionysus and Orpheus and it has been 

suggested that disarticulation and secondary burial of the skeleton could be a 

reflection of the mythology of a society (Ionesov 1999). 

Burials are sometimes clustered, with different clusters representing different groups 

within the community. There have been many reasons proposed for why individuals 

may be buried together. Social status (Binford 1971), circumstance of death (Quilter 

1989) familial lineage (Buikstra and Mielke 1985), debilitating illnesses meaning they 

could not perform the same tasks as others (Buikstra 1981), the way they were 

perceived by their community (Handler 1996) or simultaneous death due to epidemics 

or warfare (Bazaliiskiy and Savelyev 2003) may determine where an individual was 

buried. Alternatively a cemetery may be a simple chronological record of the order 

people from the community died (Buikstra and Mielke 1985). 

The significance of individuals that are treated differently from the others in a 

cemetery have caused speculation about their importance and why they were buried 

that way (Formicola et al. 2001; Formicola and Buzhilova 2002). The position of a 

skeleton in a grave can sometimes be reflective of the way they died. There are 

numerous accounts of archaeologists having excavated skeletons buried in prone 

positions with, for example, arrowheads lodged in their spine (Vindogradov 1994). 

Throughout the history of the analyses of mortuary practices a theme has developed. 

The orientation and primary burial position are almost always identified to assess 

patterns in the way individuals were interred. Some studies have suggested that there 

may be sex differences in the way individuals are buried although these types of 

studies are infrequent. Some examples from different areas of the world that have 

examined the position of individuals interred in graves are described below. 
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The analysis of the Middle Neolithic cemeteries of Lengyel in Poland (Jazdzewski 

1938; Gabalowna 1966 cited in (Milisaruskas 1978) and Tiszapolgar in Budapest 

(Bognar-Kutzian 1963 cited in Milisauskas 1978) have shown that the sex of an 

individual dictated their position. Males were buried on their right sides while females 

were interred on their left sides. The children were similarly interred lying on either 

their left or right sides and the authors have suggested that if children were buried in 

the same manner as adults then it may be possible to infer the sex of the child from 

the position in which it was buried. Similarly the Bronze Age site of Iwanowice in 

Poland shows a similar trend, with males interred on their right sides and females on 

their left (Machnik, A and J 1973 in Milisauskas 1978). O'Shea (1995) found that at 

the Bronze Age cemetery Mokrin in Eastern Hungary it was the males buried on their 

left side with their heads to the North, while females were buried on their right sides 

with their heads to the South. 

Quilter (1989) analysed the burials from Paloma, a preceramic Peruvian village. He 

found that males and females were buried on their right or left sides, however females 

were more frequently found on their right sides. Children and infants were rarely 

buried on their sides and he suggests that this may be due to the natural position of 

young individuals, whose malleable limbs may have been hard to position or for the 

cultural reasons, perhaps reserved for those adults who had achieved status. 

Quilter (1989) also analysed the positions of the hands, whether they were placed in 

the region above the pelvis or below it. Only those individuals who had both hands 

placed in the same region were used in the analysis. Those with one hand above the 

pelvis and the other below were omitted from consideration. Younger individuals 

more frequently had their hands above the pelvis but he suggests again, the natural 

position of infants may have been a factor. A study of the positions of the arms of 

individuals from the Neolithic-Bronze age site of Niah Cave in Sarawak, Malaysia 

found that males were buried with their arms in a tightly flexed position while females 

were buried with their arms in an extended position or loosely flexed (Brooks and 

Brooks 1968). 

The use of taphonomy has been acknowledged as a medium to contribute to the study 

of the position of a body as early as 1905. Whipple and Wilder (1905: 373) suggest: 
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... one may study the various mechanical causes of the displacement of the 

bones, differentiating the natural results of decay, with the dropping and 

sagging of the parts and the complications due to the retentive force of the 

ligaments, from such external forces as frost, the action of earthworms and the 

displacement caused by the larger burrowing animals. This being possible, the 

position of the body at burial, even to certain exact details, may be 

estimated ... 

and although it has been touched on by others (Garland and Janaway 1989) it appears 

that the acknowledgement and effect of taphonomy in mortuary analysis was not 

until the late 1980's (Boddington 1987; Brothwell 1987). 

It is important to understand how taphonomy contributes to the movement of bones in 

a buried individual. Once this is understood it is easier to identify how and why 

certain elements have moved and where they would have been originally after 

interment. This is an important part of understanding the initial position of an 

individual and how they were interred. This knowledge can contribute to an 

understanding of the mortuary practices of a community and whether there were any 

differences in the way individuals were positioned or what they were buried in. 

While it is apparent there has been a lack of initiative in analyses of mortuary 

practices in regards to using all aspects of data gathered from the burials, recently a 

method has been developed, which focuses on this area. French archaeologists have 

developed a methodology called field anthropology. 

Field anthropology 

Field anthropology is a detailed methodology that was developed to identify each 

element of the skeleton and the relationship of them to other each other to understand 

how the elements of a human skeleton move inside the body volume during 

decomposition. This requires experience and precision in excavating with extensive 

field notes. Duday and his colleagues insist that this detailed analysis is an essential 
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part of mortuary archaeology (Duday et al. 1990) and the only way to form a global 

interpretation of burial practices. 

The interpretation of burial positions from archaeological contexts relies largely on an 

understanding of taphonomy and the decomposition of the human body. The 

University of Tennessee anthropology research facility, also known as 'the body 

farm' is an open outdoor laboratory designed specifically for the purpose of 

understanding decomposition; however the work conducted there is largely tailored to 

understanding and interpreting modern forensic cases (Bass 1997). This research is 

undertaken by graduate students from the university, many of whom are under time 

constraints. Bass suggests, "There is still a substantial need for long-term research 

projects on many phases of human decomposition" (Bass 1997: 181). 

The majority of studies related to decomposition and skeletonisation are derived from 

exposed remains in forensic contexts or experimental studies of animal carcasses. Few 

studies have been dedicated to the specific topic of human decomposition (Rodriguez 

and Bass 1985; Manhein 1997) and skeletonisation and as a result there are limited 

resources illustrating human decomposition available. Due to the lack of 

contemporary comparative experimental studies, archaeological and forensic studies 

that relate to this topic will be used (Rodwell 1981; 1982; Rodriguez and Bass 1985; 

Boddington 1987; Brothwell 1987; Lynch 2003; Nelson 2003; Rogers et al. 2004; 

Spall and Toop 2005). 

The process of decomposition begins immediately following death. It is characterised 

by sequential post-mortem changes involving the processes of autolysis, which is the 

breakdown of tissues by the internal chemicals and enzymes in the body, putrefaction, 

which is the breakdown of tissues by bacteria, liquefaction and disintegration, which 

causes the release of gas, which results in the reduction and finally a complete 

breakdown of soft tissues leaving only the most resilient tissues, the bones and teeth. 

These are designated the five stages of decomposition. However there are many 

interrelated factors that can contribute to and affect the rate of decomposition of 

human remains including environment, temperature, access by insects, burial 

preparation, depth of the burial, scavengers, trauma, humidity/aridity, rainfall, body 

size and weight, clothing and soil pH (Spennemann and Franke 1995). 
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The following are estimated times periods for each stage of decomposition from an 

experimental study using pig carcasses to assist in understanding the process of 

decomposition in humans (Dr Richard Major Pers. Com). Pig carcasses were used 

because they resemble humans in fat distribution and hair coverage. Stage one is 

initial decay 0-3 days after death, stage two is putrefaction 4-10 days after death, stage 

three is black putrefaction 10-20 days after death, stage four is butyric fermentation 

20-50 days after death and finally stage five is dry decay 50-365 days after death 

(Major 2003). 

The following description of the effects of decomposition on elements within the 

body in different contexts is based on the observations of Duday et al. (1990). If the 

deposition of the body is on a flat surface and the bones are in a stable position after 

decomposition there will be some movement of certain skeletal elements as the soft 

tissues decay. This is due to the asymmetric pressure from the collapse of surrounding 

elements. These movements include a flattening of the ribs, a disarticulation of the 

hips and possible misalignment of the vertebral column. If the body is placed on an 

uneven surface, the bones will be in an unstable position and as decomposition 

progresses they will move. The movement of a body as it decomposes is reflective of 

the environment in which it was interred and is dictated by two factors, gravity and 

space. An understanding of these in an archaeological burial can help in the 

interpretation of how and in what context the individual was interred. 

If the body is inhumed (interred in the soil), without a wrapping or container, the soil 

replaces the soft tissues as they decay and the weight of the soil causes minimal 

movement as the body mass reduces. However the transference of soil into tissue 

spaces can be confounded by a number of factors: the integrity, compaction and 

moisture of the soil. If the sediment is dry or fine grained there is a continual filling of 

the cavities formed as the soft tissues decay. Evidence of this replacement is seen with 

the perseverance of proper anatomical articulations in unstable positions, for example, 

when the cranium is in the anatomical position, the hands and feet are in anatomical 

articulation, the hips are articulated, there is no lateral rotation of the femora and the 

patellae are in anatomical position, for example, Figure 2. 7. This is an example of an 

inhumation burial (Burial 214) excavated in Fishergate in North Yorkshire, UK (Spall 

and Toop 2005). Figure 2.8 is an example of an inhumed cadaver (Subject 3) 
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(Rodriguez and Bass 1985). If the sediment is clay or granular a temporary space may 

be created as the body mass reduces and the cavity is not immediately filled, during 

this time the hips may disarticulate and the lower limbs may rotate laterally, the 

disarticulation of the hips may also be emphasised as the sediment eventually 

collapses into the cavity. 

If the body is interred in a slow decaying architectural feature such as a wooden 

coffin, it creates a permanent space around the decomposing body, preventing the 

sediment from replacing the soft tissues as they decay. The construction and 

permeability of the coffin has an effect on the decomposition of the individual. If the 

coffin was well constructed and impermeable to soil then the effects on the 

decomposing body are easily distinguishable, with the absence of a replacement for 

the soft tissues, the bones disarticulate. Evidence of this is a disarticulation of the 

cranium, a disarticulation of the hands and feet, a disarticulation and flattening of the 

hips, the lateral rotation of the femora and dropping of patellae, for example, Figure 

2.9. This is an example of an individual buried in a coffin that has decomposed, it also 

has 'tumbling' in the thoracic region (Boddington 1987). It was excavated from 

Raunds, Northamptonshire, UK. These movements may be emphasised if the coffin 

collapsed onto the individual. If the coffin was poorly constructed and there was an 

infiltration of soil then the skeleton may present areas of disarticulation and some 

perseverance of articulation similar to that of an inhumation. 

If the body is interred in wrapping, it creates a space around the decomposing body, 

temporarily preventing the sediment from replacing the soft tissues as they decay. The 

permeability and rate of decay of the wrapping has an effect on the decomposition of 

the individual. If the wrapping decays faster than the soft tissues of the body, or it is 

permeable to soil, the skeleton may present effects of an inhumation. However if the 

wrapping decays more slowly than the soft tissue, the skeleton may present 

decomposition effects similar to being in an empty space, such as a coffin. In addition 

to this, the individual will present effects of being interred in a narrow space for 

example, Figure 2.10. This is an example of an individual who has been wrapped. It is 

the preserved body of John Paul Jones. He was an American Naval officer, whose 

body was preserved and then tightly wrapped in cloth and interred in an iron coffin 

packed with straw (Rogers et al. 2004). 
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If the body is interred in a narrow space, the skeleton may present evidence of a linear 

alignment of elements along the grave cut. The widest parts of the body, the shoulders 

and hips may show evidence for constriction, resulting in obliquely angled scapulae, a 

medial rotation of the humeri, which may raise the lateral ends of the clavicles, while 

the medial ends may be drawn down by the sternum with the flattening of the ribs, a 

verticalisation of the clavicles and the prevention of the disarticulation of the hips for 

example, Figure 2.11. This is an example of an individual inhumed in a narrow grave 

excavated in Killanena, Sixmilebridge in Clare, Ireland (Lynch 2003). 

If the body is interred in a wide space, the skeleton presents the opposite effects of 

those in a narrow grave. There is no evidence for linear alignment or constriction, the 

clavicles, humeri and scapulae are in anatomical position and there is a disarticulation 

of the hips for example, Figure 2.12. This is an example of an inhumation burial 

(B139) in a wide grave excavated in Fishergate in North Yorkshire, UK (Spall and 

Toop 2005). 

Movement of elements can also occur after decomposition, into spaces that are 

created by perishable items that decompose slower than the individual does. These 

items may be in or around the burial, for example, a headrest of wood under the skull, 

which would create a space allowing for the movement of the skull after the wood 

decayed, for example, Figure 2.13. This is an example of an individual excavated in 

Barton-Upon-Humber, UK. The individual was buried in a coffin that has 

decomposed, the head was supported by flint boulders either side of the skull, but the 

skull has still moved (Rodwell 1982). Items under a burial would similarly create an 

uneven surface into which bones may move. 

There is another form of movement that has been observed in some individuals, 

coined 'tumbling' by archaeologists working with human remains from historic 

cemeteries (Boddington 1987; Brothwell 1987). The skeletons in these graves present 

as though they have decomposed in a narrow, empty space, but they have internal 

bone movement, different than expected from 'normal' decomposition, refer to Figure 

2.9. Brothwell (1987) suggested that those buried in the medieval York Jewbery 

cemetery may have died away from their home, perhaps in a different village and 

during the long journey back they had partially decomposed in a coffin as they were 
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transported. During decomposition the thoracic area is one of the first to decompose 

and subject to extensive bloating from internal gases during the putrefaction stage. 

The internal bone movement or 'tumbling' in the thoracic area may have been caused 

when the coffins were moved and buried, for example, Figure 2.14. This is an 

example of an individual buried in a wooden coffin, with extensive bone 'tumbling'. 

It was excavated in a waterlogged area of Barton-Upon-Humber, UK, which 

preserved the coffin (Rodwell 1982). Brothwell (1987) also drew an analogy between 

the movements he observed in the burials and the movements observed from 

radiographs of mummies, which, although they were mummified and wrapped had 

similar internal bone movement, which he suggested may have occurred when they 

were moved, for example, Figure 2.15. This is a radiograph of the wrapped Sulman 

mummy, it shows internal bone movement, similar to those interred in coffins (Nelson 

2003) 

Applications of field anthropology in mortuary analysis 

The methods of Duday et al. (1990) have been employed by archaeologists recently. 

Many of the publications are in French, however, several have been written in English 

(Crubezy and Martin 1996; Valentin et al. 2000; Roksandic 2002; Pautreau et al. 

2004; Zeitoun et al. 2004). 

Valentin et al. (2000) used these methods in their study of the burial practices in 

Cikobia-i-ra in Fiji. One of their aims was to assess the process of body 

decomposition and the extent of joint disturbance. To achieve this they assessed the 

extent of the movement of skeletal elements, to reconstruct the initial position of the 

bodies within the burials and infer how they were buried. There were 10 individuals, 

eight were adults and two of them were immature (Valentin et al. 2000). They 

assessed the orientation of the burials and the initial position of each of the 

individuals. They found that the orientation of those buried in the central burials at the 

site were on a north-south axis with their heads at the north end, while those buried in 

the outer graves were buried on a west-east axis with their head to the west. There 

was no relationship between the orientation of the burials and the sex of the 

individuals. 
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Figure 2. 7: Inhumed burial Figure 2.8: Inhumed cadaver Figure 2.9: Coffin burial 

Figure 2.10: Wrapped burial Figure 2.11: Narrow burial Figure 2.12: Wide burial 

These pictures are from a variety of archaeological and forensic sources which are referred to it the 40 
text. They are provided to illustrate the effects of decomposition in different environments, for 
example, between an individual who was inhumed (Figures 2.7 and 2.8), an individual who was 
interred in a coffin (Figure 2.9) or an individual who was wrapped (Figure 210). They also 
illustrate the differences between a narrow burial (Figure 2.11) and a wide burial (Figure 2.12). 
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Figure 2.13: Movement Figure 2.14: Tumbling Figure 2.15: Radiograph 

These illustrations are also from a variety of archaeological sources which are referred to it the text. 
These pictures are provided to illustrate the effects of internal bone movement or 'tumbling' in 
individuals who were proposed to have been moved after decomposing in different contexts. Figures 
2.13 and 2.14 are individuals that were buried in coffins but show different degrees of internal bone 
movement. Figure 2.15 is a radiograph of a wrapped mummy, which similarly shows internal bone 
movement. 

The adult individuals were lying supine in a fully extended position. There was no 

consistency in the position of the upper limbs and many variations were seen. Some 

individuals had both arms extended and parallel to their sides or one arm parallel to 

their side and the other semi flexed with the hand on the abdomen, both arms tightly 

flexed with their hands on their shoulders, or one arm parallel and the other tightly 

flexed with the hand on the shoulder. The only consistency was that the extended 

position of the arm occurred only in males. There was less variation in the position of 

the lower limbs. They were generally extended parallel to one another with the feet in 

extension or hyperextension. Two of the burials varied from this position, they had 

their legs slightly laterally flexed and one of them had their feet crossed, the left foot 

over the right. Both these individuals were female and it was suggested that the 

difference could be related to their sex. 
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The positions of the bodies and their displacement were considered to assess possible 

evidence of wrappings or burial containers of perishable material. There have been 

dark stains noted in some West Polynesian burial sites which were thought to have 

derived from the decomposition of mats or tapa cloth wrapping (Spennemann and 

Franke 1994). There were no traces of mats or bark cloth observed at this site. 

However, the detailed analysis of the organisation of the bones with a consideration to 

taphonomic processes showed tightness in body extension which is possibly evidence 

for bark cloth wrappings (Valentin et al. 2000). 

In addition, several other factors were considered as evidence supporting their 

hypothesis. The feet of five of the individuals were in hyperextension, two with their 

phalanges angled in an unnatural way. There was some evidence of the natural 

constriction of the individuals due to the pit edges for example, in the shoulders. 

However, there was a linear alignment, for example, the iliac crest, fibula and 

hyperflexed metatarsals of one individual, which occurred inside the line of the pit 

edge, which suggested that, they were not due to the pit size, but to some other 

constrictive material. 

· There were numerous and minor discrepancies in the arrangements of the bones in all 

the skeletons, these occurred inside the body volume and outside. The most frequent 

were ones naturally occurring within the body volume. The flattening of the ribs, the 

disordering of the vertebral column, the flattening and opening of the pelvis, the 

lateral rotation of the limbs and the lateral falling of the patellae. The movements 

outside the body volume were infrequent but included one individual who had one 

patella lying on the posterior surface lateral to the femoral condyle and a gap (about 

3cm) between their radius and ulna and the distal extremities on both sides. One of the 

other skeletons had both their radii with the hand bones slide medially toward the 

body away from the ulnae. This displacement must have occurred at the beginning of 

decomposition as both hands are in general anatomical position (Valentin et al. 2000). 

These observations suggest that grave fill did not immediately replace the parts of the 

body that had decomposed, causing spaces and allowing the disarticulated bones to 

move slightly. The bones rarely moved outside the body area and the relatively quick 

replacement of sediment are effects that attest to the hypothesis of a non-durable 

wrapping around the bodies. 
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Another group of archaeologists, Pautreau et al. (2004) used Duday et al.'s (1990) 

methods, during their excavation of the Iron Age site of Ban Wang Hai c.400-700AD, 

located in the Chiang Mai-Lamphun basin in Northern Thailand (Pautreau et al. 

2004). There were five individuals excavated in a test square in 1987 and 24 

individuals excavated between 1996 and 1998. All the burials from the latter 

excavations were studied using the techniques of field anthropology. Taphonomic 

evidence derived from the sediment in which decomposition took place, for example, 

whether the space was wide, narrow, empty or quickly filled provided the only avenue 

to form an understanding of the method chosen for burial by the community (Pautreau 

et al. 2004). 

The individuals all lay supine with their upper and lower limbs extended and their 

upper limbs beside their bodies. This style of interment was seen for all individuals 

irrespective of age or sex. Where it could be ascertained, there were some differences 

seen in the size of the graves. Four of the burials had obvious wide outlines imprinted 

in the sediment, while the majority of the burials were clearly interred in narrow 

graves (Pautreau et al. 2004). 

Following the examination of the burials it has been suggested by Pautreau et al. 

(2004) that some of the individuals buried at Ban Wang Hai were interred in coffins 

carved out of tree trunks. Several taphonomic indicators suggesting that the 

individuals were interred in a container constructed of a rigid material were used to 

form this hypothesis. Many of the skeletons showed lateral compression effects 

systematically constraining the bones in a linear alignment, suggesting the presence of 

an original container with rigid walls against which limbs or parts of limbs were 

pressed during their decomposition. 

In some of the burials, a difference in the depth of the bones, with a slightly lower 

median depth of the axial skeleton compared with the lateral appendicular skeleton 

suggesting the skeleton was placed in a container with a concave bottom. Evidence 

for a vertical wall that the feet rested against was seen where the phalanges of the feet 

had shifted and fallen back over the tibia and fibula. Finally the difference in the level 

of the limbs sometimes suggested a boat shaped bottom resulting in the tilted position 

of the lower limbs or the upper body (Pautreau et al. 2004). 
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It has also been suggested that the decomposition of individuals occurred in an empty 

environment. This was supported by the movement of bones during decomposition. 

These included in different cases the rotation of the skull, the fall of the mandible, the 

movement of upper limbs or part thereof toward the median axis of the body after the 

collapse of the ribs and the lateral rotation of the femora, tibia, fibulae or feet 

(Pautreau et al. 2004). 

The evidence from Ban Wang Hai suggests that individuals were interred in an 

environment, which was at least temporarily impervious to soil suggesting that the 

structure was enclosed with a lid. Pots found over several of burials at the site indicate 

that they may have been placed on top of the coffins (Pautreau et al. 2004). While not 

all individuals show evidence of being interred in such a structure and there are no 

traces of preserved wood, there is also no evidence to contradict this suggestion. 

Pautreau et al. (2004) found contemporary ethnographic cases for evidence of the use 

of tree trunks as coffins. The Akha who live in mountains of the Chang Mai region, 

hollow out tree trunks in boat shaped coffins to inter their deceased. They also found 

evidence for the use of coffins made from a single piece of wood in the Mae Hong 

Son region in North Thailand, dated to between 200-900AD, which were comparable 

in size to the estimated measurements of the burials at Ban Wang Hai. 

This chapter has discussed the three sites included in this study, the burial practices of 

modem N orthem Thailand and prehistoric Thailand. It has also discussed the relevant 

literature on mortuary practices and various interpr~tations and methodologies used to 

interpret mortuary practices. Field anthropology will be further discussed in Chapter 

five, in the interpretation of the position of individuals to assess whether it is possible 

to distinguish differences in the context in which individuals were interred. 
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CHAPTER 3: METHODS 

The human remains used in this study came from three archaeological sites in 

Northeast Thailand, Ban Lum Khao, Ban Non Wat and Noen U-Loke. The main aims 

of this study were to assess whether there were any differences in the position of 

males or females or between young, middle and old adults. Therefore sex and age 

estimates were an integral aspect of this study. 

Age and sex estimation 

Theory 

Humans progress through a series of sequential developmental morphological 

changes as they grow and age and these are reflected in the dentition, epiphyses and 

the articular surfaces of joints. Estimating the age of a skeleton involves establishing a 

physiological age from developmental changes and a correlation of this with a 

chronological age (Saunders 1992). The period from birth to adolescent is the most 

informative period for aging, as during this time the body of an individual is 

constantly growing and changing. However, once an individual reaches adulthood it 

becomes increasingly difficult to accurately estimate the age, as the changes occurring 

in the dentition and bones are now a degenerative progression rather than a reflection 

of a biologically determined pattern of development as with subadults (Cohen 1989). 

The development and eruption of dentition is the most accurate method for 

establishing an age of death for infants as it is most reflective of chronological age 

(Saunders 1992). Dentition develops in utero and calcification and eruption continue 

in a consecutive pattern throughout childhood (Hillson 1990). This progressive 

development provides a relatively accurate aging method from foetal age through to 

adolescence. The length of the diaphysis of infants and children are also useful in 

assessing skeletal growth and are often used in conjunction with dentition to estimate 

age. The most accurate method of estimating age in adolescents is the fusion of the 

epiphyses. This is a gradual progression from initiation to final closure. Several stages 

of union have been defined and correlated with age to develop population dependent 

standards (Webb and Suchey 1985; Scheuer and Black 2000; White and Folkens 
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2000). It is recommended to base adult aging on a seriation of all the individuals from 

the relevant sample in a sequence applying a systematic multifactorial approach 

(Lovejoy et al. 1985) using standards developed for epiphyseal union, changes in the 

morphology of the pubic symphysis (Cox 2000; White and Folkens 2000), dental 

wear (Saunders 1992) and joint degeneration. 

Sex estimates are based on the premise of sexual dimorphism in shape and size 

between males and females. There is a difference in the pelvis between the sexes as a 

reflection of the reproductive function of females. Females typically have a wider and 

shorter pelvic cavity than males to facilitate childbirth and this is reflected in the 

morphology of several comparable features including the pubic arc angle, the 

subpubic concavity, the sciatic notch, the ischiopubic ramus, the dimensions of the 

sacrum and two discriminate features, the ventral arc and pregnancy pitting (Buikstra 

et al. 1994; White and Folkens 2000). 

Males are generally larger and more robust than females and as a result have larger 

musculature and attachment sites, which are reflected in particular in the skull. These 

differences are apparent in the nuchal crest, mastoid process, supra-orbital margin, 

supra-orbital ridge and the mental eminence (Buikstra et al. 1994; White and Folkens 

2000). The length of long bones and the width of joints can also be compared using a 

discriminant function analysis. The sex estimation of adults is recommended to be 

based on the application of a multifactorial approach using as many morphologically 

variable skeletal characteristics as available to strengthen the assessment. 

Methods 

The skeletal remains from Noen U-Loke and Ban Lum Khao were analysed by Dr 

Nancy Tayles and Dr Kathryn Domett. The age of subadults for both sites were 

estimated where possible, using the dental calcification stages, dental eruption stages, 

diaphyseal length, epiphyseal fusion, skeletal maturity and size. They were placed in 

the following age ranges, neonates (<1 year), infants (1-4) and children (5-14). 

The ages of adults for both sites were estimated where possible using epiphyseal 

lengths, pubic symphysis morphology score, dental wear, dental pathology and joint 

46 



_, 

( 

degeneration. In the absence of these, comparative aging through a seriation of the 

sample was used. Adults were placed in the following age ranges, young adults (15-

29 years), middle adults (30-39) and old adults (40+). 

The sex estimates of adults for both sites were estimated where possible using the 

dimorphic variations in pelvic and cranial features. In the absence of these section 

point analysis of appropriate metric variables were used. 

The analyses of the skeletal remains from Ban Non Wat have yet to be completed. At 

present only preliminary field estimates of sex and age have been recorded. For these 

reason comparisons of the positions among the age ranges for Ban Non Wat were not 

assessed in this study and the sex estimates were used with caution and only as an 

indication of possible variation between males and females. 

Assessment of position 

The only avenue for an assessment of the position of the limbs and extremities of 

individuals from the previous excavations of Ban Lum Khao and Noen U-Loke was 

visual data, which was obtained from photographs, slides and illustrations. The 

quality of these varies, due to the photographic technology available at the time of the 

respective excavations. Additional information was obtained from published and 

preliminary reports and field notes. 

The individuals selected for this study were extended, primary burials. Individuals 

who were in complete secondary burials, either accidental or intentional, or in burial 

jars were excluded from the sample. The former, because these burials were not in 

their original position, as a reflection of the way they were interred and the latter 

because the way they were interred was obviously different to those buried in a supine 

position and incomparable. 

The primary position of the burial was recorded as supine (lying on the back), prone 

(lying on the front), lying on the left side or on the right. However, only supine 

individuals were included in the analysis as the decomposition processes of the others 

were confounded by their position. 
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There were four paired areas (left and right) assessed in this study, the elbows, the 

hands, the knees and the feet. Preservation is always a problem in bioarchaeology, 

therefore to obtain a meaningful sample, individuals were selected if they had one or 

more of the eight areas assessed present. For the purposes of this study, if they had all 

eight areas present they were considered complete. There were 47 individuals from 

Ban Lum Khao, 113 from (2001-2003 seasons) Ban Non Wat and 47 from Noen U

Loke. 

Each limb and extremity was recorded individually. The position of the right and left 

elbow were taken from the angle between the radius/ulna and the humerus (Table 3.1) 

Table 3.1: Positions of the elbow 

Position Forearm Angle In relation to 

Extended Radius/ulna 180° Humerus 

Loosely flexed Radius/ulna >90° Humerus 

Flexed Radius/ulna 90° Humerus 

Fully flexed Radius/ulna <90° Humerus 

The primary position of the right and left hands were recorded as: 

On the pelvis (Figure 3.1) 

Beside the pelvis (Figure 3.2) 

On the abdomen (Figure 3.3) 

On the femur (Figure 3 .4) 

On the shoulder (Figure 3.5) 

Figures 

Figure 3.2 

Figure 3.1 

Figure 3.3 

Figure 3.5 

The specific position of the hand was also recorded, which included the surface that 

the hand was placed and any other observations 

Palmar (the anterior surface of the hand) 

Palmar, crossed (the anterior surface of the hand, crossed over the other hand) 

Dorsal (the posterior surface of the hand) 

On the medial side (Figure 3.6) 

48 



·; 

:-,.. 

,. 

( 

\ 

I 
I u t 

rr t l 

Figure 3.1: Figure 3.2: Figure 3.3: 
Hands on the pelvis Hands beside the pelvis Hands on the abdomen 
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Figure 3.4: Figure 3.5: Figure 3.6: 
Hands on the femur Hands on the shoulders Hands on the medial sides 

It was not possible to illustrate all the possible variations observed in individuals at all three sites. 49 
However, these illustrations provide a combination of the positions observed in the elbows and 
hands, which are described in the methods. Figures 3.1-3.5 illustrate the hands on the palmar 
surface in their respective positions. Figure 3.6 illustrates the hands on the medial sides. 
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Figure 3.7: 
Feet plantarflexed 

Figure 3.10: 
Knees loosely flexed 

Figure 3.8: 
Feet lying on the sides 

\? 
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Figure 3.11 
Knees extended 

11r~ 1;,,1 
Figure 3.9: 

Feet disarticulated 

Figure 3.12 
Knees flexed 

These illustrations provide a combination of the positions observed in the knees and feet, which 50 
are described in the methods. Figure 3.7 illustrates the feet in plantarflexion. Figure 3.8 illustrates 
the right foot lying on the lateral side and the left on the medial side. Figure 3.9 illustrates the feet 
disarticulated. Figures 3.7-3.8 illustrate the knees extended. Figures 3.10 illustrates the knees 
loosely flexed Figure 3.12 illustrates the knees flexed and Figures 3.10-3.12 illustrate the feet lying 
on the lateral side plantarflexed. 
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The position of the right and left knee was taken from the angle between the 

tibia/fibula and femur, see Table 3.2: 

Table 3.2: Positions of the knee 

Position Leg Angle In relation to Figure 

Extended Tibia/fibula 180° Femur Figure 3.11 

Loosely flexed Tibia/fibula >90° Femur Figure 3.10 

Flexed Tibia/fibula 90° Femur Figure 3.12 

The primary position of the right and left feet were recorded as: 

Plantarflexed ( extension of the ankle, the angle between the shin and the inferior 

surface of the foot increases) (Figure 3. 7) 

Lying on the lateral side (Figure 3.8) 

Lying on the medial side (Figure 3.8) 

Dorsiflexed (for the purposes of this study this term was used to define plantarflexion 

on the dorsal surface) 

Disarticulated (Figure 3.9) 

The specific position of the foot was recorded for each position where appropriate, 

which included any additional information, for example, whether they were crossed or 

over one another (if there was no additional information they were just described 

using the primary position). 

Plantarflexed, crossed 

Plantarflexed, lying on the lateral side 

Plantarflexed, lying on the medial side 

Plantarflexed, lying one over the other 

Plantarflexed, lying one under the other 

Lying on the lateral side - plantarflexed (Figure 3 .11) 

Lying on the lateral side - plantarflexed - crossed 

Lying on the lateral side - plantarflexed- over the other 

Lying on the lateral side - plantarflexed- under the other 

Lying on the lateral side - one over the other 
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Lying on the lateral side - one under the other 

Lying on the medial side - plantarflexed 

Lying on the medial side -plantarflexed- one over the other 

Lying on the medial side - one over the other 

Assessment of symmetry 

If the right and left elbows were in the same position they were considered to be 

positioned symmetrically, the same applied for the knees. If the right and left hands 

were in the same primary position they were considered symmetrical, the same 

applied for the feet. 

The words 'positioned' and 'placed' are used in this thesis to explain the position of 

an individual's limbs and extremities. These words are used for explanatory purposes 

and do not assume that these actions were intentional, unless stated. 

Assessment of Field anthropology 

Observations of the articulation of skeletal elements of the individuals from the 

burials were considered in the interpretation of the positions of the limbs and 

extremities to infer possible differences in the context in which individua\s were 

buried. Duday et al. 's (1990) paper is used as a primary source for the interpretation 

of this as further translations were beyond the scope of this study. Several typical 

effects for each possible environment were considered and these will be drawn on in 

Chapter five in the interpretation of the results. 

Decomposition in any context: 

Flattening of the ribs 

Possible movement of the vertebral column 

Possible disarticulation and flattening of the hips 

Inhumed: 

The cranium was in the anatomical position 

The hands and feet were in anatomical articulation 
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The hips were articulated 

There was no lateral rotation of the femora 

The patellae were in anatomical position 

Depending on the soil composition the final three varied 

Empty space: (Coffin or durable wrapping) 

The cranium was disarticulated 

The hands and feet were disarticulated 

The hips were disarticulation and flattened 

There was a lateral rotation of the femora 

The patellae were not in anatomical position 

Narrow space: 

The linear alignment of elements 

The shoulders and hips were constricted 

The humeri had medially rotated 

The scapulae were obliquely angled 

The clavicles were vertical 

The hips were articulated 

Wide space: 

No linear alignment 

The shoulders and hips were not constricted 

The humeri were not medially rotated 

The scapulae were not obliquely angled 

The clavicles were not vertical 

The hips were disarticulation and flattened 

Wrapping: 

Effects similar to a burial in a narrow space 

Depending on the permeability of the wrapping: 

Effects similar to a burial in an empty space 

Effects similar to an inhumation 
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Articulated? No 

Constricted? No 

Items beyond the head and/or feet 

Tight non durable wrapping 

"' 

Wide grave and 
soft sediment 

No 

Figure 3.13: Flow chart for interpreting the burial context 
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Narrow grave cut 
and soft sediment 
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Partially disarticulated? 

No 

Tight durable wrapping or 
narrow poorly built coffin 
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No Disarticulated? 

Granular sediment 

Narrow coffin or 
decomposition before 

burial 

Yes Constricted 

Wide coffin 
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The decomposition effects in many of the contexts are interrelated and often hard to 

differentiate from one another. Figure 3 .13 is a flow chart, which demonstrates how 

some of these were differentiated from one another. 

Assessment of orientation 

The orientation of the burials was obtained from the reports for each site (Higham 

2000; Higham and Thosarat 2004). The orientations were recorded as N, NE, E, SE, 

S, SW, W and NW, however, each coordinate was given a 22.5° margin either side, 

with the assumption that the orientation of the burials would not have been precisely 

measured in prehistory. 

N=0° (337°-22.4°) 

NE= 45° (22.5° -67.4 °) 

E=90° (67.5°-112.4°) 

SE=l35° (112.5°-157.4°) 

S=180° (157.5°-202.4°) 

SW=225° (202.5°-247.4°) 

W=270° (247.5°-292.4 °) 

NW=315° (292.5°-337.4 °) 

Statistical analysis 

There were two statistical programmes used to record and analyse the data in this 

study, Microsoft Office Excel 2003 and SPSS 13. 

There were several inconsistencies that affected the analysis of the right or left 

elements. For some individuals only the right or the left of the paired limb or 

extremity were assessable, which reduced the sample size. When both were present, 

the right and left skeletal elements were often asymmetrical. Because of these factors, 

the right and left elbow, hand, knee and foot were analysed independently. 
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As discussed in Chapter one, several questions were developed for each site (Table 

3.3) to assess whether there were differences in the position of the right and left 

elbows, hands, knees and feet between individuals and hypotheses were developed to 

test this. The null hypothesis was that there was no difference in position. This 

hypothesis is presumed to be true until statistical evidence from a hypothesis test 

indicates otherwise. In formulating the null hypothesis, an alternative hypothesis is 

always formed which is accepted, if the null hypothesis is rejected. The alternative 

hypothesis was that there was a difference in position. Further questions were 

developed to assess whether there were changes in positions over time between the 

sites that span different time periods and to assess whether these were temporal or 

geographic differences by comparing the contemporaneous periods of the sites based 

on relative radiocarbon dates and pottery styles. Due to the small sample size, some of 

the information was not able to be tested statistically but is described in Chapter four. 

Table 3.3: Questions for each site -
Are there differences between: BanLumKhao Ban Non Wat Noen U-Loke 

Males and Females ./ ./ ./ 

Adult age ranges ./ X ./ 

Mortuary phases ./ X ./ 

Temporal phases X ./ X 

Mortuary clusters X X ./ 

Pearson's chi square tests (X2
) and Fisher's exact tests were used to determine where 

there were any statistical differences between the right and left elbows, hands, knees 

and feet for the questions presented in Chapter one and Table 3.3. The chi square tests 

are designed to test whether there is a statistical association between two variables 

(Bland 1995). The same statistics are calculated for the Fisher's exact test but this is 

used for small or unbalanced samples where the expected values are less than five 

(Bland 1995). If the p-value for the Fishers exact test is <0.05 then it shows strong 

evidence from the data that there was a difference and that it is 95% certain that the 

difference was real and not due to chance. This is seen as statistically significant and 

the null hypothesis is rejected. 

Limitations in assessing the position of skeletons 
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There are limitations to any archaeological excavation. These can be influenced by 

where the directors are given permission to dig and also financial and time 

constraints. These parameters mean the excavation is only ever a reflection of part of 

the site and the skeletal sample is a reflection of the cemetery area excavated. 

There are other factors that affect the skeletal sample. These can include the 

movement and subsequent loss of skeletal elements due to taphonomic processes or 

bioturbation. Soil contamination or moisture can also have an effect on the 

preservation of the remains. However, there are methods which can be used to assess 

whether the sample is representative of the population (Waldron 1994). The first is an 

assessment of the number of subadults represented in the sample and the second is the 

adult sex ratio, the proportions of which should be similar. 

Graves are often also disturbed as a result of prehistoric human activity, where graves 

earlier in a sequence have been disturbed when descendents cut into them when 

burying individuals later in time. Other disturbances are caused from modern farmers 

cultivating land or looters searching for valuable artefacts. Disturbed graves no longer 

in their original burial position are meaningless to this type of study as their original 

position, as a reflection of the way they were interred has lost its integrity. 

Some individuals were only partially revealed in the excavation when they lay on the 

periphery of the square and were only be able to contribute to the limited variables for 

which they could be assessed. The poor preservation of some of the skeletons 

precluded detailed data recording. 

Constriction effects in a skeleton can be interpreted as a narrow grave cut or a 

wrapping. The width of a grave, where identified, can be used to help differentiate 

between these, however, the width and length of the graves was often 

indistinguishable. 

This study is largely based on interpretations from slides, photographs and 

illustrations. Inadequate visual media of the burials can impede a study of this kind. In 

some cases the exact positions of the individuals were not distinguishable from the 
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records, both reducing the sample size and precluding detailed application of the 

methods of field anthropology in relation to the position of the bones. 

Duday et al. 's (1990) methods require detailed and precise excavation employed in 

the field to be used to their full potential. It was only possible to utilise these 

techniques in the field for the site of Ban Non Wat. The decomposition effects in 

many of the contexts are interrelated, hard to differentiate from one another and the 

interpretations are often paradoxical. However, the general principles of the field 

anthropology will be used in the interpretation of position at all the sites and the range 

of possible inferences from these will be considered as objectively as possible. 

58 



> 

;,--

(> 

.1 

( 

} 

/ 

CHAPTER4:RESULTS 

BANLUMKHAO 

The sample census 

There were 47 individuals from Ban Lum Khao included in this study. There were 12 

subadults and 35 adults, which are summarised by age range in Table 4.1 and 

illustrated in Figure 4.1. 

Table 4.1: The saml?_le census at Ban Lum Khao . 

Age range Number Percentae:e 
Neonates 3 6.4 
Infants 3 6.4 
Children 6 12.8 
Subtotal (subadults) 12 25.6 
Young adults 20 42.6 
Middle adults 9 19.1 
Old adults 6 12.8 
Subtotal (adults) 35 74.4 
Total 47 100.00 

25., --· 

20 -!-------------------, 

~ 15 -I 

"s 
~ 10 L----------~ 

5 -1----------

0 

Sub adults Adults 

Figure 4.1: Distribution of individuals by age range at death 

Thirty-four of the 35 adults were able have their sex estimated. There were 12 males 

and 22 females (Table 4.2). Figure 4.2 illustrates the high number of young adult 

females (14) compared to males (5). 
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Table 4.2: Adult age and sex distribution at Ban Lum Khao -
Age range Males Females Unknown Total 

Number % Number % Number % Number % 
Young 5 41.7 14 63.6 1 100.0 20 57.1 
Middle 5 41.7 4 18.2 0 0.0 9 25.7 
Old 2 16.7 4 18.2 0 0.0 6 17.1 
Total 12 100.0 22 100.0 1 100.0 35 100.0 

25 ~~~~~~~~~~~~~~~~~~~~~~~ 

20 --1------- - - ------------ ------------j 

t 15 --1----------------------------i 
..0 s 
::l 
Z 10 -I I 
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Young adults Middle adults Old adults 

I • Male D Female D Unknown I 

Figure 4.2: Distribution of males and females between the age ranges 

The completeness and symmetry of individuals 

All the individuals at Ban Lum Khao were lying in an extended supine position. Only 

11 of the 47 were complete with all the eight areas assessed present. The remainder 

had one or more areas disturbed or missing. There were four complete children (Table 

4.3). There were two complete males and five complete females (Table 4.4). There 

were relatively even proportions of complete and incomplete adults between the sexes 

and within and between the age ranges (Table 4.5). This is illustrated in Figure 4.3. 

Table4.3: C ct· badul d adul 
' 

Neonates Infants Children Young Middle Old Total 
# % # % # % # % # % # % # % 

Complete 0 0.0 0 0.0 4 66 .7 4 20.0 2 22.2 1 16.7 11 23.4 
Incomplete 3 100.0 3 100.0 2 33 .3 16 80.0 7 77.8 5 83.3 36 76.6 
Total 3 100.0 3 100.0 6 100.0 20 100.0 9 100.0 6 100.0 47 100.0 

Table 4.4: Complete and incomplete males and females 
Males Females Unknown Total 

# % # % # % # % 
Complete 2 16.7 5 22.7 0 0.0 7 20.0 
Incomplete 10 83.3 17 77.3 1 100.0 28 80.0 
Total 12 100.0 22 100.0 1 100.0 35 100.0 
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Table 4.5: Complete and incomplete males and females within the age ranges 
Youn~ adults Middle adults Old adults 

Males Females Males Females Males Females Total 
# % # % # % # % # % # % # % 

Complete 1 20.0 3 21.4 1 20.0 1 25.0 0 0.0 1 25.0 7 20.6 
Incomplete 4 80.0 11 78.6 4 80.0 3 75.0 2 100.0 3 75.0 27 79.4 
Total 5 100.0 14 100.0 5 100.0 4 100.0 2 100.0 4 100.0 34 100.0 

100% -,--,---.,--- -,---,---.----r---.---,· 

80% 

60% 

40% 

20% 

0% 

Males Females 

Young adults Middle adults Old adult s 

I• Complete D Incomplete I 
Figure 4.3: Complete and incomplete males and females within the age ranges 

Of the 11 complete individuals, only two were lying with all of their limbs and 

extremities positioned symmetrically (Table 4.6), both were female (Table 4.7), one 

young and one old (Table 4.8). This is illustrated in Figure 4.4. 

Table 4.6: Symmetric and asymmetric subadults and adults 
Neonates Infants Children Young Middle Old Total 
# % # % # % # % # % # % # % 

Symmetric 0 0.0 0 0.0 0 0.0 1 5.0 0 0.0 1 16.7 2 4.3 
Asymmetric 0 0.0 0 0.0 4 66.7 3 15.0 2 22.2 0 0.0 9 19.l 
Not assessable 3 100.0 3 100.0 2 33.3 16 80.0 7 77.8 5 83.3 36 76.6 
Total 3 100.0 3 100.0 6 100.0 20 100.0 9 100.0 6 100.0 47 100.0 

Table 4.7: Symmetric and asymmetric males and females 
Males Females Unknown Total 

# % # % # % # % 
Symmetric 0 0.0 2 9.1 0 0.0 2 5.7 
Asymmetric 2 16.7 3 13.6 0 0.0 5 14.3 
Not assessable 10 83.3 17 77.3 1 100.0 28 80.0 
Total 12 100.0 22 100.0 1 100.0 35 100.0 
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Table 4.8: Symmetric and asymmetric males and females within the age ranges 
Y ounp adults Middle adults Old adults 

Males Females Males Females Males Females Total 
# % # % # % # % # % # % # % 

Symmetric 0 0.0 1 7.1 0 0.0 0 0.0 0 0.0 1 25.0 2 5.9 
Asymmetric 1 20.0 2 14.3 1 20.0 1 25.0 0 0.0 0 0.0 5 14.7 
Not assessable 4 80.0 11 78.6 4 80.0 3 75.0 2 100.0 3 75.0 27 79 .4 
Total 5 100.0 14 100.0 5 100.0 4 100.0 2 100.0 4 100.0 34 100.0 

100% -,-- .-------,---~-,---~ - ~ ---r-~-~ 

80% 

60% 

40% 

20% -l- 1----,-,-1-

0% +---'--'--~-

Males Males Females 

Young adults Middle adults Old adults 

• Symmetric Eil Asymmetric D Not assessable 

Figure 4.4: Symmetric and asymmetrically positioned males and females within the age ranges 

Less than 50% of adults were able to have their elbows assessed (17 of 36) and 71 % 

were symmetrical (12 of 17) (Table 4.9). Females had a slightly higher proportion of 

symmetry than males (Table 4.10). There was a relatively even proportion of 

symmetry between the sexes, within the age ranges, other than a few differences 

reflecting the small sample size (Table 4.11). This is illustrated in Figure 4.5 

Table 4.9: S · he elb f adul d subadul 
Neonates Infants Children Youne Middle Old Total 
# % # % # % # % # % # % # % 

Symmetric 0 0.0 0 0.0 3 50.0 6 30.0 3 33 .3 3 50.0 15 31.9 
Asymmetric 0 0.0 0 0.0 2 33.3 2 10.0 2 22.2 1 16.7 7 14.9 
Not assessable 3 100.0 3 100.0 1 16.7 12 60.0 4 44.4 2 33.3 25 53 .2 
Total 3 100.0 3 100.0 6 100.0 20 100.0 9 100.0 6 100.0 47 100.0 

Table 4.10: Symmetry in the elbows of males and females 
Males Females Unknown Total 

# % # % # % # % 
Symmetric 3 25.0 9 40.9 0 0.0 12 34.3 
Asymmetric 2 16.7 3 13 .6 0 0.0 5 14.3 
Not assessable 7 58.3 10 45.5 1 100.0 18 51.4 
Total 12 100.0 22 100.0 1 100.0 35 100.0 
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Table 4.11: Symmetry in the elbows of males and females within the age ranges 
Youn: adults Middle adults Old adults 

Males Females Males Females Males Females Total 
# % # % # % # % # % # % # % 

Symmetric 1 20.0 5 35.7 2 40.0 1 25.0 0 0.0 3 75.0 12 35.3 
Asymmetric 0 0.0 2 14.3 1 20.0 1 25.0 1 50.0 0 0.0 5 14.7 
Not assessable 4 80.0 7 50.0 2 40.0 2 50.0 1 50.0 1 25.0 17 50.0 
Total 5 100.0 14 100.0 5 100.0 4 100.0 2 100.0 4 100.0 34 100.0 

100% ~~~~-~~· 

80% 

60% 

40% 

20% 

0% 

Young adults Middle adults Old adults 

• Symmetric [3 Asymmetric D Not assessable 

Figure 4.5 : Symmetry in the elbows of males and females within the age ranges 

Less than 50 % of adults were able to have their elbows assessed (15 of 35) and 80 % 

were symmetrical (12 of 15) (Table 4.12). The proportions were very similar between 

the sexes (Table 4.13) however, this varied a little within the age ranges (Table 4.14). 

This is illustrated in Figure 4.6. 

Table 4.12: Symmetry in the hands of adults and subadults 
Neonates Infants Children Young Middle Old Total 
# % # % # % # % # % # % # % 

Symmetric 0 0.0 0 0.0 3 50.0 5 25.0 3 33 .3 4 66.7 15 31.9 
Asymmetric 0 0.0 0 0.0 2 33.3 2 10.0 1 11.1 0 0.0 5 10.6 
Not assessable 3 100.0 3 100.0 1 16.7 13 65.0 5 55.6 2 33.3 27 57.4 
Total 3 100.0 3 100.0 6 100.0 20 100.0 9 100.0 6 100.0 47 100.0 

Table 4.13: S he hands of d f, 
Males Females Unknown Total 

# % # % # % # % 
Symmetric 4 33.3 8 36.4 0 0.0 12 34.3 
Asymmetric 1 8.3 2 9.1 0 0.0 3 8.6 
Not assessable 7 58.3 12 54.5 1 100.0 20 57 .l 
Total 12 100.0 22 100.0 1 100.0 35 100.0 
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Table 4.14: Symmetry in the hands of males and females within the age ranges 
Y oum adults Middle adults Old adults 

Males Females Males Females Males Females Total 
# % # % # % # % # % # % # % 

Symmetric 1 20.0 4 28 .6 2 40.0 1 25.0 1 50.0 3 75.0 12 35.3 
Asymmetric 1 20.0 1 7.1 0 0.0 1 25.0 0 0.0 0 0.0 3 8.8 
Not assessable 3 60.0 9 64.3 3 60.0 2 50.0 1 50.0 1 25.0 19 55.9 
Total 5 100.0 14 100.0 5 100.0 4 100.0 2 100.0 4 100.0 34 100.0 

100% -r--r-- ..,---.------r---r---,-- -,----,----,--.-- -,---,---, 

80% 

60% 

40% 

20% 

0% 

Young adults Middle adults Old adults 

I• Symmetric D Asymmetric D Not assessable I 
Figure 4.6 : Symmetry in the hands of males and females within the age ranges 

Eighty-six % of adults were able to have their knees assessed (30 of 35) and 97% 

were symmetrical (29 of 30) (Table 4.15). Only one young (Table 4.17) female (Table 

4.16) had their knees positioned asymmetrically. This is illustrated in Figure 4.7. 

Table 4.15 : Symmetry in the knees of adults and subadults 
Neonates Infants Children Young Middle Old Total 
# % # % # % # % # % # % # % 

Symmetric 0 0.0 3 100.0 3 50.0 16 80.0 8 88.9 5 83.3 35 74.5 
Asymmetric 2 66.7 0 0.0 2 33 .3 1 5.0 0 0.0 0 0.0 5 10.6 
Not assessable 1 33 .3 0 0.0 1 16.7 3 15.0 1 11.1 1 16.7 7 14.9 
Total 3 100.0 3 100.0 6 100.0 20 100.0 9 100.0 6 100.0 47 100.0 

Table 4.16: Symmetry in the knees of males and females 
Males Females Unknown Total 

# % # % # % # % 
Symmetric 4 33 .3 8 36.4 0 0.0 12 34.3 
Asymmetric 1 8.3 2 9.1 0 0.0 3 8.6 
Not assessable 7 58.3 12 54.5 1 100.0 20 57 .1 
Total 12 100.0 22 100.0 1 100.0 35 100.0 
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Table 4.17: Symmetry in the knees of males and females within the age ranges 
Youn,> adults Middle adults Old adults 

Males Females Males Females Males Females Total 
# % # % # % # % # % # % # % 

Symmetric 5 100.0 11 78 .6 5 100.0 3 75.0 1 50.0 4 100.0 29 85.3 
Asymmetric 0 0.0 1 7.1 0 0.0 0 0.0 0 0.0 0 0.0 1 2.9 
Not assessable 0 0.0 2 14.3 0 0.0 1 25.0 1 50.0 0 0.0 4 11.8 
Total 5 100.0 14 100.0 5 100.0 4 100.0 2 100.0 4 100.0 34 100.0 

100% 

80% 

60% 

40% 

20% 

0% 

Young adults Middle adults Old adults 

I• Symmetric mi Asymmetric D Not assess able I 
Figure 4.7: Symmetry in the knees of males and females within the age ranges 

Less than 50 % of adults could have their feet assessed (17 of 35) and 65 % were 

symmetrical (11 of 17) (Table 4.18). There were fairly similar proportions of 

symmetry in the feet between males and females (Table 4.19) and between the sexes 

within the age ranges (Table 4.20). This is shown in Figure 4.8. 

Table 4.18 : Symmetry in the feet of adults and subadults 
Neonates Infants Children Young Middle Old Total 
# % # % # % # % # % # % # % 

Symmetric 0 0.0 0 0.0 1 16.7 8 40.0 2 22.2 1 16.7 12 25 .0 
Asymmetric 0 0.0 0 0.0 3 50.0 4 20.0 2 22.2 0 50.0 9 19.1 
Not assessable 3 100.0 3 100.0 2 33.3 8 40.0 5 55.6 5 33 .3 26 55 .3 
Total 3 100.0 3 100.0 6 100.0 20 100.0 9 100.0 6 100.0 47 100.0 

Table 4.19 : S 
; 

· he f1 f d f1 
Males Females Unknown Total 

# % # % # % # % 
Symmetric 3 25 .0 7 31.8 1 100.0 11 31.4 
Asymmetric 3 25 .0 3 13.6 0 0.0 6 17. 1 
Not assessable 6 50.0 12 54.5 0 0.0 18 51.4 
Total 12 100.0 22 100.0 1 100.0 35 100.0 
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Table 4.20: Symmetry in the feet of males and females within the age ranges 
Youn 3 adults Middle adults Old adults 

Males Females Males Females Males Females Total 
# % # % # % # % # % # % # % 

Symmetric 2 40.0 5 35.7 1 20.0 1 25.0 0 0.0 1 25 .0 10 29.4 
Asymmetric 1 20.0 3 21.4 2 40.0 0 0.0 0 0.0 0 0.0 6 17.6 
Not assessable 2 40.0 6 42.9 2 40.0 3 75.0 2 100.0 3 75.0 18 52.9 
Total 5 100.0 14 100.0 5 100.0 4 100.0 2 100.0 4 100.0 34 100.0 

100% ~~-~-~-~-

80% 

60% -!-~ 

40% 

20% 

0% 

Males Females 

Young adults Middle adults Old adults 

• Symmetric Ii:! Asy mmetric D Not assessable 

Figure 4.8: Symmetry in the feet of males and females within the age ranges 

Summary 

There were 47 individuals from Ban Lum Khao in this study. Only two females were 

lying with all of their limbs and extremities positioned symmetrically. Less than 50% 

of adults could have their elbow, hand and foot position assessed, of those whose 

were assessable about 2/3-3/4 were symmetrical. Overall a slightly higher percentage 

of females were symmetrical in each area than males. All old females who had their 

elbows, hands, knees and feet assessed were symmetrical; however, the sample was 

very small. 

Differences in the primary positions of the limbs and extremities 

Differences in positions between subadult age ranges 

Table 4.21 summarises the positions for the elbows, hands, knees and feet of 

subadults. The neonates and infants had a higher proportion of loosely flexed elbows 

than the children (Figure 4.9) and as a result had their hands placed on the pelves or 
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abdomen (Figure 4.10). Only neonates had flexed knees while, infants and children 

had fairly similar proportions of extended and loosely flexed knees (Figure 4.11). The 

fragility of the smaller subadult bones meant that the position of the feet was often not 

assessable for the younger subadults and was very variable in the children (Figure 

4.12) . 

f -
Neonate Infants Children 

Right Left Right Left Right Left 
Elbow # % # % # % # % # % # % 
Extended 0 0.0 0 0.0 0 0.0 1 50.0 4 80.0 2 40.0 
Loosely flexed 2 100.0 1 100.0 1 100.0 1 50.0 1 20.0 2 40.0 
Fully flexed 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 20.0 
Total 2 100.0 1 100.0 1 100.0 2 100.0 5 100.0 5 100.0 
Hand # % # % # % # % # % # % 
Beside the pelvis 0 0.0 0 0.0 0 0.0 0 0.0 4 80.0 2 40.0 
On the pelvis 0 0.0 0 0.0 1 100.0 0 0.0 1 20.0 2 40.0 
On the abdomen 1 100.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0 
On the shoulder 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 20.0 
Total 1 100.0 0 0.0 1 100.0 1 100.0 5 100.0 5 100.0 
Knee # % # % # % # % # % # % 
Extended 0 0.0 1 50.0 2 66.7 2 66.7 3 60.0 4 66.7 
Loosely flexed 1 50.0 0 0.0 1 33.3 1 33.3 2 40.0 2 33.3 
Flexed 1 50.0 1 50.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 2 100.0 2 100.0 3 100.0 3 100.0 5 100.0 6 100.0 
Foot # % # % # % # % # % # % 
Plantarflexed 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 2 50.0 
Lying on the lateral side 0 0.0 0 0.0 0 0.0 0 0.0 1 25 .0 1 25.0 
Lying on the medial side 0 0.0 0 0.0 0 0.0 0 0.0 1 25 .0 1 25.0 
Dorsiflexed 0 0.0 0 0.0 0 0.0 0 0.0 1 25.0 0 0.0 
Disarticulated 0 0.0 0 0.0 0 0.0 0 0.0 1 25.0 0 0.0 
Total 0 0.0 1 100.0 0 0.0 0 0.0 4 100.0 4 100.0 

100% 

80% 

60% 

40% 

20% 

0% 

Neonate Infants Children 

I • Extended ml Loosely flexed D Fully flexed I 

Figure 4.9: Differences in the position of the elbows between aged subadults 
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Figure 4.10: Differences in the position of the hands between aged subadults 
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Figure 4.11 : Differences in the position of the knees between aged subadults 

68 



'j 

~ 

r 

)-

' ,• 

I 

~ 
l 

,,. 

V 

100% -,,------

80% --J------

60% --11------

40% --!---

20% --1------

0% +----~-

Right Left Right Left 

Neonate Infants Children 

• Plantarflexed 

D Dorsiflexed 

E!l Lying on the lateral side 

D Disarticulated 

D Lying on the medial side 

Figure 4.12: Differences in the position of the feet between aged subadults 

Differences in positions between males and females 

Table 4.22 summarises the positions of males and females. A higher proportion of 

females had loosely flexed elbows compared to males (Figure 4.13). A slightly higher 

proportion of males had their hands on their femora than females (Figure 4.14 ). 

Table 4.22: Differences in _p_osition between males and females 
Males Females Unknown 

Right Left Right Left Right Left 
Elbow # % # % # % # % # % # % 
Extended 6 75 .0 5 83.3 8 57 .l 7 50.0 0 0.0 0 0.0 
Loosely flexed 2 25 .0 1 16.7 6 42.9 7 50.0 0 0 .0 0 0.0 
Total 8 100.0 6 100.0 14 100.0 14 100.0 0 0.0 0 0.0 
Hand # % # % # % # % # % # % 
Beside the pelvis 1 20.0 1 14.3 3 23.l 4 36.4 0 0.0 0 0.0 
On the pelvis 2 40.0 4 57.l 8 61.5 4 36.4 0 0.0 0 0.0 
On the femur 2 40.0 2 28.6 2 40.0 2 18.2 0 0.0 0 0.0 
On the abdomen 0 0.0 0 0.0 0 0.0 1 9 .1 0 0 .0 0 0.0 
Total 5 100.0 7 100.0 13 100.0 11 100.0 0 0.0 0 0.0 
Knee # % # % # % # % # % # % 
Extended 11 100.0 11 100.0 19 95.0 19 100.0 0 0.0 0 0.0 
Loosely flexed 0 0.0 0 0.0 1 5.0 0 0.0 0 0.0 0 0.0 
Total 11 100.0 11 100.0 20 100.0 19 100.0 0 0.0 0 0.0 
Foot # % # % # % # % # % # % 
Plantarflexed 4 57.l 1 14.3 3 30.0 5 45 .5 1 100.0 1 100.0 
Lying on the lateral side 0 0.0 3 42.8 2 20.0 1 9.1 0 0 .0 0 0.0 
Disarticulated 3 42.8 3 42.8 5 50.0 5 45.5 0 0 .0 0 0.0 
Total 7 100.0 7 100.0 10 100.0 11 100.0 1 100.0 1 100.0 

One female had one knee loosely flexed (Figure 4.15). Due to the lack of variation in 

the knees, they will not be considered further. A high proportion of males and females 

feet were disarticulated (Figure 4.16). There were no statistically significant 
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differences in the positions of the right or left elbows, hands, knees or feet between 

males or females. 
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Figure 4.13: Differences in the position of the elbows between males and females 
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Figure 4.14 : Differences in the position of the hands between males and females 
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Figure 4.15: Differences in the position of the knee between males and females 
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Figure 4.16: Differences in the position of the feet between males and females 

Differences in positions between the adult age ranges 

Table 4.23 summarises the positions of the adults between the age ranges. A slightly 

higher proportion of old adults had their elbows loosely flexed. All but two middle 

aged adults had their elbows extended (Figure 4.17) and as a result had a higher 

proportion of hands placed beside their pelves (Figure 4.18). The small sample of old 

adults all had their feet plantarflexed (Figure 4.19). There were no statistically 

significant differences in the elbows, hands, knees and feet among adults of different 

age ranges. 

71 



Table 4.23 : Differences in position between aged adults 
Adults 

Youn~ adults Middle adults Old adults 
Right Left Right Left Right Left 

Elbow # % # % # % # % # % # % 
Extended 9 75 .0 5 45 .5 4 66.7 5 100.0 1 25 .0 2 50.0 
Loosely flexed 3 25 .0 6 54.5 2 33 .3 0 0.0 3 75 .0 2 50.0 
Total 12 100.0 11 100.0 6 100.0 5 100.0 4 100.0 4 100.0 

.J, Hand # % # % # % # % # % # % 
Beside the pelvis 1 10.0 1 11.1 2 50.0 3 60.0 1 25.0 1 25 .0 

) On the pelvis 7 70.0 6 66.7 1 25.0 0 0.0 2 50.0 2 50.0 
On the femur 2 20.0 1 11.1 1 25.0 2 40.0 1 25 .0 1 25 .0 
On the abdomen 0 0.0 1 11.1 0 0.0 0 0.0 0 0.0 0 0.0 
Total 10 100.0 9 100.0 4 100.0 5 100.0 4 100.0 4 100.0 
Knee # % # % # % # % # % # % 

ey· 
Extended 16 94.l 17 100.0 9 100.0 8 100.0 5 100.0 5 100.0 

:, Loosely flexed 1 5.9 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 17 100.0 17 100.0 9 100.0 8 100.0 5 100.0 5 100.0 
Foot # % # % # % # % # % # % 
Plantarflexed 4 33 .3 4 33.3 3 60.0 1 20.0 1 100.0 2 100.0 
Lying on the lateral side 2 16.7 2 16.7 0 0.0 2 40.0 0 0.0 0 0.0 
Disarticulated 6 50.0 6 50.0 2 40.0 2 40.0 0 0.0 0 0.0 

"' Total 12 100.0 12 100.0 5 100.0 5 100.0 1 100.0 2 100.0 

I 00% ,-,..,-,,... -=---

" 80% 
t• 

60% 

40% 
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I • Extended O Loosely flexed I 
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Figure 4.17: Differences in the position of the elbows of adults between the age ranges 

72 



:, 
/ 

I>' 

., 

~ 

j) 

;, 

v 

L · 

~ 

t• 

100% .-----, 

80% 

60% 

40% 

20% 

0% 

Young adults Middle adults Old adults 

• Beside the pelvis El On the pelvis D On the femur D On the abdomen 

Figure 4.18: Differences in the position of the hands of adults between the age ranges 
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Figure 4.19 : Differences in the position of the feet of adults between the age ranges 

Differences in positions between aged males and females 

Table 4.24 summarises the positions of the sexes between the age ranges. The sample 

sizes are very small and could not be tested for significance. Figure 4.20 illustrates the 

tendency for asymmetry in the position of the elbows in younger individuals. A higher 

proportion of the left elbows were loosely flexed in the young adults, while the 

opposite was seen with the middle adults, irrespective of sex. Figure 4.21 shows that 

the higher proportion of middle adults with hands beside the pelves was seen in males 

and females. The female with one knee loosely flexed was young. Young and middle 

aged males and females had fairly similar proportions of individuals with 

disarticulated feet (Figure 4.22). 
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Table 4.24: Diff1 b d f1 · hin th 

Males Females 
Young adults Middle adults Old adults Youn~ adults Middle adults Old adults 

Right Left Right Left Right Left Right Left Right Left Right Left 
Elbow # % # % # % # % # % # % # % # % # % # % # % # % 
Extended 3 100.0 1 50.0 3 75.0 3 100.0 0 0.0 1 100.0 6 66.7 4 44.4 1 50.0 2 100.0 1 33.3 1 33.3 
Loosely flexed 0 0.0 1 50.0 l 25.0 0 0.0 1 100.0 0 0.0 3 33.3 5 55 .6 1 50.0 0 0.0 2 66.7 2 66.7 
Total 3 100.0 2 100.0 4 100.0 3 100.0 1 100.0 1 100.0 9 100.0 9 100.0 2 100.0 2 100.0 3 100.0 3 100.0 
Hand # % # % # % # % # % # % # % # % # % # % # % # % 
Beside pelvis 0 0.0 0 0.0 1 50.0 1 33.3 0 0.0 0 0.0 1 12.5 1 16.7 1 50.0 2 100.0 l 33.3 1 33.3 
On pelvis 1 50.0 3 100.0 0 0.0 0 0.0 1 100.0 1 100.0 6 75.0 3 50.0 1 50.0 0 0.0 l 33.3 1 33.3 
On femur 1 50.0 0 0.0 1 50.0 2 66.7 0 0.0 0 0.0 1 12.5 1 16.7 0 0.0 0 0.0 1 33.3 1 33.3 
On abdomen 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 16.7 0 0.0 0 0.0 0 0.0 0 0.0 
Total 2 100.0 3 100.0 2 100.0 3 100.0 1 100.0 1 100.0 8 100.0 6 100.0 2 100.0 2 100.0 3 100.0 3 100.0 
Knee # % # % # % # % # % # % # % # % # % # % # % # % 
Extended 5 100.0 5 100.0 5 100.0 5 100.0 1 100.0 1 100.0 11 91.7 12 100.0 4 100.0 3 100.0 4 100.0 4 100.0 
Loosely flexed 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 8.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 5 100.0 5 100.0 5 100.0 5 100.0 1 100.0 1 100.0 12 100.0 12 100.0 4 100.0 3 100.0 4 100.0 4 100.0 
Foot # % # % # % # % # % # % # % # % # % # % # % # % 
Plantarflexed 1 33.3 0 0.0 3 75 .0 0 0.0 0 0.0 1 100.0 2 25.5 3 37.5 0 0.0 1 50.0 l 100.0 1 100.0 
Lying on the lateral side 0 0.0 1 33 .3 0 0.0 2 66.7 0 0.0 0 0.0 2 25.5 1 12.5 0 0.0 0 0.0 0 0.0 0 0.0 
Disarticulated 2 66.7 2 66.7 1 25.0 1 33.3 0 0.0 0 0.0 4 50.0 4 50.0 1 100.0 1 50.0 0 0.0 0 0.0 
Total 3 100.0 3 100.0 4 100.0 3 100.0 0 0.0 1 100.0 8 100.0 8 100.0 1 100.0 2 100.0 1 100.0 1 100.0 
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Figure 4.20: Differences in the position of the elbows of sexed adults between the age ranges 
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Figure 4.21 : Differences in the position of hands of sexed adults between the age ranges 
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Figure 4.22: Differences in the position of the feet of sexed adults between the age ranges 

Differences in the specific positions of the hands and feet 

Table 4.25 summarises the specific positions of the hands and feet for the subadults 

from Ban Lum Khao. If an individual's hands were previously described as being 

placed 'on the pelvis', this section identifies whether they were placed on their palmar 

or dorsal surface or if the position was unable to be assessed. Individuals feet were 

previously described in the primary position, this section identifies whether there was 

any additional information. For example, if an individuals feet were 'lying on the 

lateral side' , this section identifies whether they were lying on the lateral side and 

plantarflexed. 

Subadults whose hands were able to be assessed and were placed beside the pelvis, on 

the pelvis, on the abdomen or on the shoulder were all on their palmar surface. There 

was no further information on the feet for the primary positions of plantarflexed, lying 

on the medial side, dorsiflexed or disarticulated. One subadult had their foot in the 

primary position, lying on the lateral side, with no further information; the other was 

lying on the lateral side, plantarflexed. 

Table 4.26 summarises the specific positions of the hands and feet for the adults from 

Ban Lum Khao. Adults whose hands were able to be assessed and were placed beside 

the pelvis, on the pelvis, on the abdomen and on the femur were all on their palmar 

surface. There was no further information on the position of the feet of individuals in 
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the primary position of disarticulated or plantarflexed, except for one female with her 

right foot plantarflexed and crossed over the left which was lying on the lateral side, 

under the other. There was one individual with their foot in the primary position of 

lying on the lateral side with no further information available and two had their feet 

lying on the lateral side, plantarflexed. 
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Table 4.25: Differences in the specific position of the hands and feet of subadults 
Beside the pelvis On the pelvis On the abdomen On the shoulder 

Ril!:ht Left Ril!:ht Left Rie:ht Left Rie:ht Left 
Hand # % # % # % # % # % # % # % # % 
Palmar 3 75.0 1 50.0 1 50.0 2 100.0 1 100.0 1 100.0 0 0.0 1 100.0 
Not assessable 1 25.0 1 50.0 1 50.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 4 100.0 2 100.0 2 100.0 2 100.0 1 100.0 1 100.0 0 0.0 1 100.0 

Plantarflexed Lying on the lateral side Lying on the medial side Dorsiflexed Disarticulated 
Rie:ht Left Rie:ht Left Right Left Right Left Rie:ht Left 

Foot # % # % # % # % # % # % # % # % # % # % 

Plantarflexed 0 0.0 2 66.7 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Over the other 0 0.0 1 33.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
On the lateral side 0 0.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
On the medial side 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Dorsiflexed 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 
Disarticulated 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0 1 100.0 
Total 0 0.0 3 100.0 1 100.0 1 100.0 1 100.0 0 0.0 1 100.0 0 0.0 1 100.0 1 100.0 

Table 4.26: Differences in the specific position of the hands and feet of adults 
Beside the pelvis On the pelvis On the femur On the abdomen 
Right Left Rie:ht Left Right Left Right Left 

Hand # % # % # % # % # % # % # % # % 
Palmar 3 75.0 5 100.0 10 100.0 8 100.0 4 100.0 4 100.0 0 0.0 1 100.0 
Not assessable 1 25.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 4 100.0 5 100.0 10 100.0 8 100.0 4 100.0 4 100.0 0 0.0 1 100.0 

Plantarflexed Lying on the lateral side Disarticulated 
Right Left Rie:ht Left Rie:ht Left 

Foot # % # % # % # % # % # % 
Plantarflexed 7 66.7 7 100.0 2 100.0 2 100.0 0 0.0 0 0.0 
Plantarflexed, crossed 1 33.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Plantarflexed, under the other 0 0.0 0 0.0 0 0.0 1 25.0 0 0.0 0 0.0 
On the lateral side 0 0.0 0 0.0 0 0.0 1 25.0 0 0.0 0 0.0 
Disarticulated 0 0.0 0 0.0 0 0.0 0 0.0 8 0.0 8 0.0 
Total 8 100.0 7 100.0 2 100.0 4 0.0 8 100.0 8 100.0 
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Summary 

The subadult sample size was very small and was only included as an indication of the 

variation in their positions. Almost all of the possible positions were represented. The 

positions of the elbows were either, extended or loosely flexed. The hand positions 

included beside or on the pelvis, on the abdomen and on the shoulder. The younger 

individuals had a higher proportion of loosely flexed elbows than the older individuals 

and as a result only the older individuals had their hands beside their pelves. There 

was one child with their left elbow fully flexed and their hand on the shoulder. The 

placement of hands was on the palmar surface in all positions. The knee positions 

included extended, loosely flexed or flexed. Only the neonates had flexed knees, the 

older individuals were either, loosely flexed or extended. The foot positions included 

plantarflexed, lying on the lateral side, lying on the medial side, dorsiflexed and 

disarticulated. Those with their feet on the medial side, plantarflexed or disarticulated 

were in their primary position with no further information. Those with their feet lying 

on the lateral side were either, in their primary position or lying on the lateral side, 

plantarflexed. The only observable pattern was an increasing similarity with age, to 

the positions of adults. 

In the adults, the positions of the elbows, knees, hands and feet were assessed between 

males and females, among the age ranges and then between the sexes of different age 

ranges. The elbows were either, extended or loosely flexed and the hands were beside 

the pelvis, on the pelvis and on the femur. The hands were all placed on their palmar 

surface. The knees were extended and the feet were plantarflexed, lying on the lateral 

side or disarticulated. The feet in their primary positions had no further information 

available; except for some of those lying on the lateral sides were plantarflexed. Age 

had more of an influence on position than sex, but the difference was not statistically 

significant. Young and old males and females had a higher proportion of loosely 

flexed elbows with their hands on their pelves. The middle adults of both sexes had a 

higher proportion of extended elbows with their hands beside the pelvis. All the old 

aged individuals of both sexes had their feet plantarflexed, although the sample size 

was very small. The young and middle aged males and females' feet were 

plantarflexed, lying on the lateral side, or disarticulated. 
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Mortuary phases 

Table 4.27 shows that 91 .6% of subadults and 71.4% of adults were from mortuary 

phase two. Sixty-seven % of males and 73% of females were in mortuary phase two 

(Table 4.28) as a result the sample sizes for males and females by age range were very 

small in phases one and three (Table 4.29). This is illustrated in Figure 4.23. 

Table 4.27 : Distribution of subadults and adults in mortuary_p_hases , . 
MP Neonates Infants Children Young Middle Old Total 

# % # % # % # % # % # % # % 
1 0 0.0 0 0.0 0 0.0 2 10.0 1 11.1 1 16.7 4 8.5 
2 3 100.0 3 100.0 5 83 .3 14 70.0 6 66.7 5 83 .3 36 76.6 
3 0 0.0 0 0.0 1 16.7 4 20.0 2 22.2 0 0.0 7 14.9 
Total 3 100.0 3 100.0 6 100.0 20 100.0 9 100.0 6 100.0 47 100.0 

bl 8 f d f, ,- hases 
MP Males Females Unknown Total 

# % # % # % # % 
1 2 16.7 2 9.1 0 0.0 4 11.4 
2 8 66 .7 16 72.7 1 100.0 25 71.4 
3 2 16.7 4 18.2 0 0.0 6 17. l 
Total 12 100.0 22 100.0 1 100.0 35 100.0 

Table 4.29 : Distribution of males and females within the age ranges in mortuary phases 
MP Youn adults Middle adults Old adults 

Males Females Males Females Males Females Total 
# % # % # % # % # % # % # % 

1 1 20.0 1 7.1 1 20.0 0 0.0 0 0.0 1 25.0 4 11.8 
2 3 60.0 10 71.4 3 60.0 3 75 .0 2 100.0 3 75.0 24 70.6 
3 1 20.0 3 21.4 1 20.0 1 25.0 0 0.0 0 0.0 6 17.6 
Total 5 100.0 14 100.0 5 100.0 4 100.0 2 100.0 4 100.0 34 100.0 

100% 

80% 

60% 

40% 

20% 

I 
0% 

Males Females 

l•11z12 031 
Figure 4.23: Distribution of males and females within the age ranges into mortuary phases 
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There were no subadults in mortuary phase one. Table 4.30 shows that all but one 

subadult from mortuary phase two were oriented in a Southeasterly direction while 

the one child from phase three was oriented in an Easterly direction. This is illustrated 

in Figure 4.24 . 

Table 4.30: Orientation of subadult burials in mortuary phases two and three - -
2 3 

Neonates Infants Children Neonates Infants Children 
# % # % # % # % # % # % # % 

SE 3 100.0 2 66.7 5 100.0 0 0.0 0 0.0 0 0.0 1 14.3 
E 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0 3 42.9 
s 0 0.0 1 33 .3 0 0.0 0 0.0 0 0.0 0 0.0 3 42.9 
Total 3 100.0 3 100.0 5 100.0 0 0.0 0 0.0 1 100.0 7 100.0 
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Figure 4 .24: Orientation of subadult burials between mortuary phases two and three 
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Figure 4.25: Orientation of adult burials between the mortuary phases 
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All four adults in mortuary phase one, irrespective of age or sex were oriented in an 

Easterly direction and all but one middle aged male from phase two were oriented in a 

Southeasterly direction. In phase three, three of the young adults, one male and two 

females, were oriented in a Southerly direction, with one female in a Southeasterly 

direction. The two middle aged adults were both oriented in an Easterly direction 

(Figure 4.25). 

Summary 

All but one of the subadults were in phase two and about 70% of the adults so the 

sample sizes in mortuary phase one and three were very small. All the old adults were 

in phase two (except one in phase one, but only their knees were assessable). The 

orientation was not very variable among individuals; it ranged between SE to E to S 

(within 135°). All individuals in mortuary phase one were oriented E, the majority in 

phase two were oriented SE and in phase three the orientation was either S or E. This 

pattern was observed for adult burials and subadult burials. 

Differences in positions between the mortuary phases 

The following section describes and summarises the differences in the position of 

adults between the phases to identify whether there were any obvious patterns. The 

position of subadults was not assessed between the mortuary phases as all but one 

were in mortuary phase two. There were no statistically significant differences among 

adults from different phases; however, the sample sizes were very small. 

Differences in positions between males and females 

Table 4.31 summarises differences in the positions between males and females of 

different mortuary phases. The males and females in mortuary phase one all had their 

elbows extended. The males and females in mortuary phase two had their elbows 

either, extended or loosely flexed. The males in mortuary phase three had their elbows 

extended, while the females' were either, loosely flexed or extended (Figure 4.26). 

The males and females in mortuary phase one had their hands on their femora. In 

mortuary phase two the males had their hands either, on the pelvis or on the femora. 

There was more variation seen in females, they also had their hands beside the pelvis 
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and one had one hand on their abdomen. In mortuary phase three the males and 

females either, had their hands beside the pelvis or on the pelvis and one male had his 

hand on his femora (Figure 4.27). Figure 4.28 shows no individuals in mortuary phase 

one could have their foot position assessed. In mortuary phase two between 45-60% 

of males and females had their feet disarticulated. Two males and two females had 

their feet lying on the lateral side; the males' were left while the females' were right. 

In mortuary phase three, the males and females had their feet plantarflexed or lying on 

the lateral side, while the females were also disarticulated. 
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Males Females 
1 2 3 1 2 3 

Right Left Right Left Right Left Right Left Right Left Right Left 
Elbow # % # % # % # % # % # % # % # % # % # % # % # % 
Extended 2 100.0 1 100.0 2 50.0 2 66.7 2 100.0 2 100.0 0 0.0 1 100.0 6 60.0 4 44.4 2 50.0 2 50.0 
Loosely flexed 0 0.0 0 0.0 2 50.0 1 33.3 0 0.0 0 0.0 0 0.0 0 0.0 4 40.0 5 55.6 2 50.0 2 50.0 
Total 2 100.0 1 100.0 4 100.0 3 100.0 2 100.0 2 100.0 0 0.0 1 100.0 10 100.0 9 100.0 4 100.0 4 100.0 
Hand # % # % # % # % # % # % # % # % # % # % # % # % 
Beside the pelvis 0 0.0 0 0.0 0 0.0 0 0.0 1 50.0 1 50.0 0 0.0 0 0.0 2 25.0 3 42.9 1 25.0 1 33.3 
On the pelvis 0 0.0 0 0.0 2 66.7 3 75.0 0 0.0 1 50.0 0 0.0 0 0.0 5 62.5 2 28.6 3 75.0 2 66.7 
On the femur 0 0.0 1 100.0 1 33.3 1 25.0 1 50.0 0 0.0 1 100.0 1 100.0 1 12.5 1 14.3 0 0.0 0 0.0 
On the abdomen 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 14.3 0 0.0 0 0.0 
Total 0 0.0 1 100.0 3 100.0 4 100.0 2 100.0 2 100.0 1 100.0 1 100.0 8 100.0 7 100.0 4 100.0 3 100.0 
Knee # % # % # % # % # % # % # % # % # % # % # % # % 
Extended 2 100.0 2 100.0 7 100.0 7 100.0 2 100.0 2 100.0 1 100.0 1 100.0 14 93.3 15 100.0 4 100.0 3 100.0 
Loosely flexed 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 6.7 0 0.0 0 0.0 0 0.0 
Total 2 100.0 2 100.0 7 100.0 7 100.0 2 100.0 2 100.0 1 100.0 1 100.0 15 100.0 15 100.0 4 100.0 3 100.0 
Foot # % # % # % # % # % # % # % # % # % # % # % # % 
Plantarflexed 0 0.0 0 0.0 2 40.0 1 16.7 2 100.0 0 0.0 0 0.0 0 0.0 2 25.0 5 55.6 1 50.0 0 0.0 
Lying on the lateral side 0 0.0 0 0.0 0 0.0 2 33.3 0 0.0 1 100.0 0 0.0 0 0.0 2 25.0 0 0.0 0 0.0 1 50.0 
Disarticulated 0 0.0 0 0.0 3 60.0 3 50.0 0 0.0 0 0.0 0 0.0 0 0.0 4 50.0 4 44.4 1 50.0 1 50.0 
Total 0 0.0 0 0.0 5 100.0 6 100.0 2 100.0 1 100.0 0 0.0 0 0.0 8 100.0 9 100.0 2 100.0 2 100.0 
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Figure 4.26: Differences in the position of the elbows of males and females between the mortuary 
phases 
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Figure 4 .27 : Differences in the position of the hands of males and females between the mortuary phases 
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Figure 4.28 : Differences in the position of the feet of males and females between the mortuary phases 

Differences in position between the adult age ranges 

Tables 4.32, 4.33 and 4.34 summarise the differences in positions between the aged 

adults from different mortuary phases. The males and females with their elbows 

extended in mortuary phase one were young and middle aged adults. The only middle 

aged adults with their elbows loosely flexed were one male and one female, both with 

their right elbow loosely flexed in mortuary phase two. The higher proportion of 

males and females with loosely flexed elbows in phases two were young and old aged. 

The only females with loosely flexed elbows in phase three were young (Figure 4.29) 

these same individuals had their hands on the pelvis in these phases (Figure 4.30). The 

males and females with their feet lying on the lateral sides were young and middle 

aged (Figure 4.31 ). 

ble 4.32: Diff1 f aged adults fi h , 

Y oun2 adults Middle adults Old adults 
Right Left Right Left Right Left 

Elbow # % # % # % # % # % # % 
Extended 1 100.0 1 100.0 1 100.0 1 100.0 0 0.0 0 0.0 
Total 1 100.0 1 100.0 1 100.0 1 100.0 0 0.0 0 0.0 
Hand # % # % # % # % # % # % 
On the femur 1 100.0 1 100.0 0 0.0 1 100.0 0 0.0 0 0.0 
Total 1 100.0 1 100.0 0 0.0 1 100.0 0 0.0 0 0.0 
Knee # % # % # % # % # % # % 
Extended 1 100.0 1 100.0 1 100.0 1 100.0 1 100.0 1 100.0 
Total 1 100.0 1 100.0 1 100.0 1 100.0 1 100.0 1 100.0 
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Table 4.33: Differences in position of aged adults from mortuary phase two 
Young adults Middle adults Old adults 

Right Left Right Left Right Left 
Elbow # % # % # % # % # % # % 
Extended 6 85.7 2 33.3 1 33.3 2 100.0 1 25.0 2 50.0 
Loosely flexed 1 14.3 4 66.7 2 66.7 0 0.0 3 75.0 2 50.0 
Total 7 100.0 6 100.0 3 100.0 2 100.0 4 100.0 4 100.0 
Hand # % # % # % # % # % # % 

\,, Beside the pelvis 1 20.0 1 20.0 0 0.0 1 50.0 1 25.0 1 25.0 
On the pelvis 4 80.0 3 60.0 1 50.0 0 0.0 2 50.0 2 50.0 

) On the femur 0 0.0 0 0.0 1 50.0 1 0.0 1 25.0 1 25.0 
On the abdomen 0 0.0 1 20.0 0 0.0 0 50.0 0 0.0 0 0.0 
Total 5 100.0 5 100.0 2 100.0 2 100.0 4 100.0 4 0.0 
Knee # % # % # % # % # % # % 
Extended 11 91.7 12 100.0 6 100.0 6 100.0 4 100.0 4 100.0 
Loosely flexed 1 8.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 12 100.0 12 100.0 6 100.0 6 100.0 4 100.0 4 100.0 
Foot # % # % # % # % # % # % 
Plantarflexed 2 22.2 4 44.4 2 50.0 1 20.0 1 100.0 2 100.0 
Lying on the lateral side 2 22.2 0 0.0 0 0.0 2 40.0 0 0.0 0 0.0 
Disarticulated 5 55.6 5 55.6 2 50.0 2 40.0 0 0.0 0 0.0 

,' 

Total 9 100.0 9 100.0 4 100.0 5 100.0 1 100.0 2 100.0 

Table 4.34: Differences in position of aged adults from mortuary _p_hase three 
Y oun12 adults Middle adults Old adults 

Right Left Right Left Rh?ht Left 
Elbow # % # % # % # % # % # % 

~. 
Extended 2 50.0 2 50.0 2 100.0 2 100.0 0 0.0 0 0.0 

·'· Loosely flexed 2 50.0 2 50.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 4 100.0 4 100.0 2 100.0 2 0.0 0 0.0 0 0.0 
Hand # % # % # % # % # % # % 
Beside the pelvis 0 0.0 0 0.0 2 100.0 2 100.0 0 0.0 0 0.0 
On the pelvis 3 75.0 3 100.0 0 0.0 0 0.0 0 0.0 0 0.0 
On the femur 1 25.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 4 100.0 3 100.0 2 100.0 2 100.0 0 0.0 0 0.0 
Knee # % # % # % # % # % # % 
Extended 4 100.0 4 100.0 2 100.0 1 100.0 0 0.0 0 0.0 
Total 4 100.0 4 100.0 2 100.0 1 100.0 0 0.0 0 0.0 
Foot # % # % # % # % # % # % 
Plantarflexed 2 66.7 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 
Lying on the lateral side 0 0.0 2 66.7 0 0.0 0 0.0 0 0.0 0 0.0 
Disarticulated 1 33.3 1 33.3 0 0.0 0 0.0 0 0.0 0 0.0 

i' 

Total 3 100.0 3 100.0 1 100.0 0 0.0 0 0.0 0 0.0 

.\, 
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Figure 4 .29: Differences in the position of the e lbows of aged adults between the mortuary phases 
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Figure 4.30: Differences in the position of the hands of aged adults between the mortuary phases 
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Figure 4.31: Differences in the position of the feet of aged adults between the mortuary phases 

Summary 

Differences in position were assessed among the phases between males and females 

and the age ranges to identify if there were any obvious patterns indicating changes 

over time. There were no old aged adults in mortuary phases three. In mortuary phase 

one there was no variation. The males and females all had their elbows extended; their 

hands on their femora and none of them could have their feet assessed. In mortuary 

phase two there was more variation, however, there were no patterns. Individuals' 

elbows were loosely flexed or extended, irrespective of age or sex. These individuals 

had their hands either, on the pelvis or on the femora; however, females also had their 

hands beside their pelvis. In mortuary phase three, individuals' elbows were extended 

irrespective of sex or age, except the young females who also had their elbows loosely 

flexed. In mortuary phases two and three, young and middle aged individuals of both 

sexes had their feet either, plantarflexed, lying on the lateral side or disarticulated. 

The old adults all had their feet plantarflexed; however, this is possibly just a 

reflection of the very small sample size. 

Throughout the phases, the only slight differences appear to be in females. However, 

this variation may be a reflection of larger sample of young females. There were no 

differences in the specific positioning of the hands and feet assessed earlier so it was 

not assessed between the mortuary phases. 
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BANNON WAT 

The sample census 

There were 119 individuals from Ban Non Wat included in this study. Twenty-five 

were subadults and 94 were adults. Sixty-four of the adults had a preliminary sex 

estimate. There were 32 males and 33 females. One hundred and thirteen individuals 

were lying in an extended supine position (Table 4.35). There were four individuals in 

an extended, prone position, one subadult, one female and two adults of unknown sex. 

Table 4.35: Ban Non Wat sam_p_le census . 

Subadults Males Females Adults Total 
# % # % # % # % # % 

Supine 23 92.0 32 100.0 32 97.0 26 89.7 113 95.0 
Prone 1 4.0 0 0.0 1 3.0 2 6.9 4 3.4 
Lying on the right side 1 4.0 0 0.0 0 0.0 0 0.0 1 0.8 
Lying on the left side 0 0.0 0 0.0 0 0.0 1 3.4 1 0.8 
Total 25 100.0 32 100.0 33 100.0 29 100.0 119 100.0 

The completeness and symmetry of individuals 

The prone individuals and those lying on their sides are excluded from this section 

onward. Thirty-three individuals were complete with all eight areas assessed present. 

The remaining 80 were incomplete, with one or more areas disturbed or missing 

(Table 4.36). There were only two complete subadults. There were a higher number of 

complete females (15) compared to males (9) (Figure 4.32) and of these complete 

individuals there were also more symmetrically positioned females (Figure 4.33). 

There was only one symmetric subadult (Table 4.37). 

Table 4.36: Complete and incomplete subadults and adults 
Subadults Males Females Unknown Total 
# % # % # % # % # % 

Complete 2 8.7 9 28.l 15 46.9 7 26.9 33 29.2 
Incomplete 21 91.3 23 71.9 17 53.1 19 73.1 80 70.8 
Total 23 100.0 32 100.0 32 100.0 26 100.0 113 100.0 
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Figure 4.32: Complete and incomplete subadults, males and females 

Table 4.37: Symmetric and asymmetric subadults and adults 
Subadults Males Females Unknown Total 
# % # % # % # % # % 

Symmetric 1 4.3 4 12.5 7 21.9 4 15.4 16 14.2 
Asymmetric 1 4.3 5 15.6 8 25 .0 3 11.5 17 15 .0 
Incomplete 21 91.3 23 71.9 17 53 .1 19 73. 1 80 70.8 
Total 23 100.0 32 100.0 32 100.0 26 100.0 113 100.0 

100% -,-----.-- -.--------.-- --,-------.,.-----.------, 
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Figure 4.33 : Symmetrically and asymmetrically positioned subadults and adults 

About half of the subadults had their elbows, hands and knees positioned 

symmetrically (Table 4.38). The majority of their feet were not assessable, however, 

those that were, were symmetrical positioned (Figure 4.34). 
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Table 4.38: Symmetry in the elbows, hands, knees and feet of subadults 
Elbow Hand Knee Feet 
# % # % # % # % 

Symmetric 12 52.2 13 56.5 11 47.8 4 17.4 
Asymmetric 3 13.0 3 13.0 1 4.3 0 0.0 
Incomplete 8 34.8 7 30.4 11 47.8 19 82.6 
Total 23 100.0 23 100.0 23 100.0 23 100.0 
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Figure 4.34: Symmetry in the elbows, hands, knees and feet of subadults 

Fifty-eight% (52 of 90) of adults could have their elbows assessed and 79% (41 of 52) 

were symmetrical (Table 4.39). Sixty-four % (58 of 90) of adults could have their 

hands assessed and 64% (37 of 58) were symmetrical (Table 4.40). Eighty-four% (76 

of 90) could have their knees assessed and 99% were symmetrical (Table 4.41). Sixty

two% (56 of 90) could have their feet assessed and 66% (37 of 56) were assessable 

(Table 4.42). Females had a slightly higher proportion of symmetrically placed 

elbows and feet than males, however, the symmetry of the hands and knees were very 

similar between the sexes. This is illustrated in Figure 4.35 . 

Table 4.39: Symmetry in the elbows of males and females 
Males Females Unknown Total 
# % # % # % # % 

Symmetric 14 43.8 18 56.3 9 34.6 41 45.6 
Asymmetric 3 9.4 5 15.6 3 11.5 11 12.2 
Incomplete 15 46.9 9 28.1 14 53.8 38 42.2 
Total 32 100.0 32 100.0 26 100.0 90 100.0 

Table 4.40: S ·he hands of d f, 
J 

Males Females Unknown Total 
# % # % # % # % 

Symmetric 14 43.8 14 43.8 9 34.6 37 41.1 
Asymmetric 7 21.9 9 28 . l 5 19.2 21 23.3 
Incomplete 11 34.4 9 28 .1 12 46.2 32 35 .6 
Total 32 100.0 32 100.0 26 100.0 90 100.0 
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Table 4.41 : Symmetry in the knees of males and females 
Males Females Unknown 
# % # % # % 

Symmetric 29 90.6 28 87.5 18 69.2 
Asymmetric 0 0.0 1 3.1 0 0.0 
Incomplete 3 9.4 3 9.4 8 30.8 
Total 32 100.0 32 100.0 26 100.0 

Table 4.42: Symmetry in the feet of males and females 
Males Females 
# % # % 

Symmetric 12 37.5 15 46.9 
Asymmetric 8 25.0 6 18.8 
Incomplete 12 37.5 11 34.4 
Total 32 100.0 32 100.0 

100% ~~~--~~-~~· 
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0% 

Elbows Hands 

Unknown 
# % 
10 38.5 
5 19.2 

11 42.3 
26 100.0 

Knees 

Total 
# % 
75 83.3 

1 1.1 
14 15.6 
90 100.0 

Total 
# % 
37 41.1 
19 21.1 
34 37.8 
90 100.0 

Feet 

I• Symmetric GI Asymmetric D Not assessable I 
Figure 4.35: Symmetry in the elbows, hands, knees and feet of males and females 

Summary 

There were 113 supine individuals from Ban Non Wat in this study. One complete 

subadult and 15 adults were lying with all of their limbs and extremities positioned 

symmetrically. Females had a slightly higher proportion of symmetry in the elbows 

and feet than males, the hand symmetry was similar between the sexes and males had 

a slightly higher proportion of symmetrical knees. 

Differences in the primary positions of the limbs and extremities 

Differences in positions between subadults 

Table 4.43 summarises the positions for the elbows, hands, knees and feet of 

subadults. The majority of subadults had their elbows either, extended or loosely 

93 



.. 

t> 

~-

~ 

• 

:> 

/>. 

r 

., 

4 

flexed (Figure 4.36), with one individual with their elbows flexed. Most had their 

hands beside their pelves (Figure 4.37). The majority of their knees were either 

extended or loosely flexed (Figure 4.38). The feet were the most variable in position 

(Figure 4.39). 

Table 4.43: Diffi h f subadul 
Subadults 

Right Left 
Elbow # % # % 
Extended 12 66.7 9 60.0 
Loosely flexed 5 27 .8 5 33 .3 
Flexed 1 5.6 1 6.7 
Total 18 100.0 15 100.0 
Hand # % # % 
Beside the pelvis 10 62.5 11 73 .3 
On the pelvis 4 25.0 3 20.0 
On the abdomen 2 12.5 1 6.7 
Total 16 100.0 15 100.0 
Knee # % # % 
Extended 11 57.9 7 33.3 
Loosely flexed 6 31.6 13 61.9 
Flexed 2 10.5 1 4.8 
Total 19 100.0 21 100.0 
Foot # % # % 
Plantarflexed 2 37.5 2 40.0 
Lying on the lateral side 2 25.0 1 20.0 
Dorsiflexed 1 12.5 0 0.0 
Disarticulated 2 25.0 2 40.0 
Total 8 100.0 5 100.0 

100% 

80% 

60% 

40% 

20% 

0% 

Right Left 

I • Extended El Loosely flexed D Flexed I 

Figure 4.36: Differences in the position of the elbows within the subadults 
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Figure 4.37 : Differences in the position of the hands within the subadults 
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Figure 4.39 : Differences in the position of the feet within the subadults 

Differences in the positions between males and females 

Table 4.44 summarises the differences in the position of the elbows, hands, knees and 

feet of males and females. Females had a slightly higher proportion of loosely flexed 

elbows (Figure 4.40). The position of the hands (Figure 4.41) and knees (Figure 4.42) 

was similar between the sexes. 

Table 4.44: Differences in 12.osition between male and females . 
Males Females Unknown 

Right Left Right Left Right Left 
Elbow # % # % # % # % # % # % 
Extended 13 68.4 12 63.2 10 41.7 18 64.3 10 76.9 11 84.6 
Loosely flexed 6 31.6 7 36.8 13 54.2 9 32.1 3 23 .1 2 15.4 
Flexed 0 0.0 0 0.0 1 4.2 1 3.6 0 0.0 0 0.0 
Total 19 100.0 19 100.0 24 100.0 28 100.0 13 100.0 13 100.0 
Hand # % # % # % # % # % # % 
Beside the pelvis 10 47 .6 9 42.9 7 30.4 12 48.0 8 57.l 8 66 .7 
On the pelvis 8 38.l 11 52.4 12 52.2 9 36.0 4 28.6 2 16.7 
On the femur 3 14.3 1 4.8 3 13.0 3 12.0 2 14.3 2 16.7 
On the abdomen 0 0.0 0 0.0 1 4.3 1 4.0 0 0.0 0 0.0 
Total 21 100.0 21 100.0 21 100.0 21 100.0 14 100.0 12 100.0 
Knee # % # % # % # % # % # % 
Extended 30 93 .8 31 96.9 30 100.0 28 96.6 20 100.0 19 95.0 
Loosely flexed 2 6.3 1 3.1 0 0.0 1 3.4 0 0.0 1 5.0 
Total 32 100.0 32 100.0 30 100.0 29 100.0 20 100.0 20 100.0 
Foot # % # % # % # % # % # % 
Plantarflexed 8 34.8 6 28.6 13 61.9 13 59.l 12 75.0 10 62.5 
Lying on the lateral side 6 26.l 5 23.8 6 28.6 4 18.2 3 18.8 5 31.3 
Lying on the medial side 2 8.7 1 4.1 0 0.0 3 13.6 1 6.3 0 0.0 
Dorsiflexed 0 0.0 3 14.3 0 0.0 1 4.5 0 0.0 1 6.3 
Disarticulated 7 30.7 6 28.6 2 9.5 1 4.5 0 0.0 0 0.0 
Total 23 100.0 21 100.0 23 100.0 22 100.0 16 100.0 16 100.0 
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Males had a higher proportion of disarticulated feet compared to females who had a 

slightly higher proportion of plantarflexed feet (Figure 4.43). There were no 

statistically significant differences in the position of the elbows, hands, knees or feet 

between males and females . 
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Figure 4.40: Differences in the position of the elbows between males and females 
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Figure 4.41 : Differences in the position of the hands between males and females 
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Figure 4.42: Differences in the position of the knees between males and females 
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Figure 4.43 : Differences in the position of the feet between males and females 

Differences in the specific positions of the hands and feet 

Differences in the specific positions of subadults 

Table 4.45 summarises the differences in the specific position of the hands and feet of 

subadults. The majority of subadults with their hands beside their pelvis, on their 

pelvis and on their abdomen were placed on their palmar surface. There were only 

two with their hands on their dorsal surfaces. Most individuals with their feet in the 

primary position of plantarflexed, lying on the lateral side, dorsiflexed or 

disarticulated had no further information available. There were two individuals with 
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their feet plantarllexed over the other and one with their foot lying on the lateral side, 

plantarllexed. 

Differences in the specific positions of males and females 

Tables 4.46 and 4.47 summarise the differences in the specific position of the hands 

and feet of males and females. The majority of males and females with their hands 

beside the pelvis, on the pelvis, on the abdomen and on the femur had their hands 

positioned on the palmar surface. There was one male and one female who had their 

hands on the medial sides beside their pelves. One female had her hands on the 

palmar surface, crossed on her pelvis (Figure 4.44). The majority of the feet of males 

in the primary position of plantarllexed or lying on the lateral side had no further 

information available, while females' were more variable, with their feet over or 

under the other. Males and females whose feet were lying on the medial side were in 

their primary position, were lying over the other, or had no further information 

available. The majority of the feet of males and females in the primary position of 

dorsiflexed or disarticulated had no further information available (Figure 4.45) . 
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Table 4.45: Differences in the specific position of the hands and feet of subadults 
Beside the pelvis On the pelvis On the abdomen 

Right Left Right Left Right Left 
Hand # % # % # % # % # % # % 
Palmar 9 90 10 90.0 3 75.0 3 100.0 2 100.0 1 100.0 
Dorsal 1 10 1 9.1 1 25.0 0 0.0 0 0.0 0 0.0 
Total 10 100.0 11 100.0 4 100.0 3 100.0 2 100.0 1 100.0 

Plantarflexed Lvine: on the lateral side Dorsiflexed Disarticulated 
Right Left Right Left Right Left Rie:ht Left 

Foot # % # % # % # % # % # % # % # % 
Plantarflexed 2 66.7 1 50.0 1 50.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Over the other 1 33 .. 3 1 50.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
On the lateral side 0 0.0 0 0.0 1 50.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 
Dorsiflexed 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 
Disarticulated 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 100.0 2 0.0 
Total 3 100.0 2 100.0 2 100.0 1 100.0 1 100.0 0 100.0 2 100.0 2 100.0 

100 



,, < ~ ~; ~ 
"'- ? 

Table 4.46: Differences in the specific position of the hands and feet of males 
Beside the pelvis On the pelvis On the femur 
Right Left Right Left Right Left 

Hand # % # % # % # % # % # % 
Palmar 5 50.0 6 66.6 7 87.5 10 90.9 3 100.0 1 100.0 
On the medial side 1 10.0 1 11.1 0 0.0 0 0.0 0 0.0 0 0.0 
Dorsal 1 10.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Not assessable 3 30.0 2 22.2 1 12.5 1 9.1 0 0.0 0 0.0 
Total 10 100.0 9 100.0 8 100.0 11 100.0 3 100.0 1 100.0 

Plantarflexed Lying on the lateral side Lying on the medial side Dorsiflexed Disarticulated 
Right Left Right Left Right Left Right Left Right Left 

Foot # % # % # % # % # % # % # % # % # % # % 
Plantarflexed 8 100.0 5 83.3 6 100.0 4 80.0 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 
Over the other 0 0.0 0 0.0 0 0.0 0 0.0 1 50.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Under the other 0 0.0 0 0.0 0 0.0 1 20.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
On the lateral side 0 0.0 1 16.7 0 0.0 0 0.0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
On the medial side 0 0.0 0 0.0 0 0.0 0 0.0 1 50.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Dorsiflexed 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 3 100.0 0 0.0 0 0.0 
Disarticulated 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 7 100.0 5 0.0 
Crossed 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.0 

Total 8 100.0 6 100.0 6 100.0 5 100.0 2 100.0 1 100.0 0 0.0 3 100.0 7 100.0 6 100.0 
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Table 4.47: Differences in the specific position of the hands and feet of females 
Beside the pelvis On the pelvis On the femur On the abdomen 

Right Left Right Left Right Left Right Left 
Hand # % # % # % # % # % # % # % # %. 
Palmar 5 71.4 9 75.0 12 100.0 8 88.9 1 33.3 3 100.0 1 100.0 1 100.0 
Palmar, crossed 0 0.0 0 0.0 0 0.0 1 11.1 0 0.0 0 0.0 0 0.0 0 0.0 
On the medial side 1 14.3 1 8.3 0 0.0 0 0.0 1 33.3 0 0.0 0 0.0 0 0.0 
Dorsal 0 0.0 0 0.0 0 0.0 0 0.0 1 33.3 0 0.0 0 0.0 0 0.0 
Not assessable 1 14.3 2 16.7 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 7 100.0 12 100.0 12 100.0 9 100.0 3 100.0 3 100.0 1 100.0 1 100.0 

Plantarflexed Lying on the lateral side Lying on the medial side Dorsiflexed Disarticulated 
Right Left Right Left Right Left Right Left Right Left 

Foot # % # % # % # % # % # % # % # % # % # % 
Plantarflexed 11 84.6 8 61.5 2 33.3 3 75.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Over the other 1 7.7 1 7.7 1 16.7 0 0.0 0 0.0 1 33.3 0 0.0 0 0.0 0 0.0 0 0.0 
Under the other 0 0.0 2 15.4 1 33.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
On the lateral side 1 7.7 2 15.4 2 16.7 1 25.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
On the medial side 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 66.7 0 0.0 0 0.0 0 0.0 0 0.0 
Dorsiflexed 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0 
Disarticulated 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 100.0 1 100.0 
Total 13 100.0 13 100.0 6 100.0 4 100.0 0 0.0 3 100.0 0 0.0 1 100.0 2 100.0 1 100.0 
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Figure 4.44: Differences in the specific position of the hands between males and females 
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Summary 

The position of subadults' elbows were extended, loosely flexed or flexed. The hands 

were beside the pelvis, on the pelvis or on the abdomen. The knees were extended, 

loosely flexed or flexed. The feet were plantarflexed, lying on the lateral side 

dorsiflexed or disarticulated. The majority had their hands on the palmar surface. The 

feet in the primary position of dorsiflexed or disarticulated had no further information 

available. The feet that were plantarflexed were either, in the primary position or 

plantarflexed, over one another. Those that were lying on the lateral side were either, 

in their primary position or lying on the lateral side and plantarflexed. 

The position of the elbows, hands, knees and feet were assessed between the sexes. 

The elbows were either, extended or loosely flexed. The hands were beside the pelvis, 

on the pelvis or on the femur. The positions were similar between males and females 

in the elbows and hands. There was only one female had flexed elbows and her hands 

on her abdomen. The placement of the hands on the pelvis, on the femur and on the 

abdomen was on the palmar surface for both sexes. Males and females whose hands 

were beside the pelvis were either, on their palmar surface or on their medial sides. 

The knees were extended or loosely flexed. The feet were plantarflexed, lying on the 

lateral side, lying on the medial side, dorsiflexed or disarticulated. The positions were 

similar between males and females in the knees and feet. The position of the left foot 

was more variable than the right for both sexes. Males had a slightly higher proportion 

of disarticulated feet than females who had a higher proportion of their feet 

plantarflexed. Those whose feet were in the primary position of dorsiflexed or 

disarticulated for both sexes had no further information available. Variations in those 

that were plantarflexed or lying on the lateral or medial side were over/under the 

other. 

Time periods 

The following is just a description of the positions of individuals between the time 

periods as the sample sizes for the Neolithic, Early Bronze and Iron Ages were very 

small (Table 4.48). All the subadults were in the Bronze and Late Bronze Ages 

(Figure 4.46). 
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Table 4.48: Distribution of subadults and adults in time _p_eriods . 
Neolithic Early Bronze Bronze Late Bronze Iron Total 
# % # % # % # % # % # % 

Subadults 0 0.0 0 0.0 13 27.l 10 41.7 0 0.0 23 26.4 
Males 2 25 .0 2 50.0 19 39.6 8 33.3 1 33.3 32 36.8 
Females 6 75.0 2 50.0 16 33.3 6 25 .0 2 66.7 32 36.8 
Total 8 100.0 4 100.0 48 100.0 24 100.0 3 100.0 87 100.0 
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Figure 4.46 : Distribution of subadults and adults in time periods 

Table 4.49 summarises the orientation of subadults between these periods. The 

majority in the Bronze Age were oriented Northwest or North, with one oriented 

South. The majority in The Late Bronze Age were oriented Northwest or Southeast. 

Table 4.49: Orientation of subadult burials between time periods 
Bronze Late Bronze Total 

# % # % # % 
N 3 23.1 2 20.0 5 21.7 
E 0 0.0 1 10.0 1 4.3 
SE 1 7.7 4 40.0 5 21.7 
NW 9 69.2 3 30.0 12 52.2 
Total 13 100.0 10 100.0 23 100.0 

Table 4.50 summarises the orientation of males and females in different time periods 

and this is illustrated in Figure 4.47 . The majority of males and females were oriented 

North or Northwest. 
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Table 4.50: 0 · f 
Neolithic 

N 
NE 
E 
SE 
s 
w 
NW 
Total 

Males 
# 
l 
0 
0 
1 
0 
0 
0 
2 

100% 

80% 

60% 

40% 

20% 

0% 

% 
50.0 

0.0 
0.0 

50.0 
0.0 
0.0 
0.0 

100.0 

Females 
# % 
5 83 .3 
0 0.0 
0 0.0 
0 0.0 
1 16.7 
0 0.0 
0 0.0 
6 100.0 

Neolithic 

# 
1 
0 
0 
0 
1 
0 
0 
2 

~ "" ,,. .!;. 

d female burials b " d 
Early Bronze Bronze Late Bronze 

Males Females Males Females Males Females 
% # % # % # % # % # % 

50.0 0 0.0 12 63.2 4 25.0 2 25 .0 3 50.0 
0.0 0 0.0 1 5.3 1 6.3 0 0.0 0 0.0 
0.0 0 0.0 l 5.3 1 6.3 0 0.0 0 0.0 
0.0 0 0.0 0 0.0 0 0.0 l 12.5 0 0.0 
0.0 0 0.0 0 0.0 0 0.0 l 12.5 1 16.7 
0.0 0 0.0 0 0.0 1 6.3 0 0.0 0 0.0 

50.0 2 100.0 5 26.3 9 56.3 4 50.0 2 33.3 
100.0 2 100.0 19 100.0 16 100.0 8 100.0 6 100.0 

Early Bronze Bronze Late Bronze Iron 

I • N Ell NE D E • SE D s D w D NW I 

Figure 4.47: Orientation of males and female burials between time periods 

• V 'r ~ 

Iron Total 
Males Females Males Females 

# % # % # % # % 
0 0.0 l 50.0 16 50.0 13 40.6 
0 0.0 0 0.0 1 3.1 1 3.1 
0 0.0 0 0.0 1 3.1 1 3.1 
1 100.0 0 0.0 3 9.4 0 0.0 
0 0.0 0 0.0 2 6.3 2 6.3 
0 0.0 0 0.0 0 0.0 1 3.1 
0 0.0 1 50.0 9 28.l 14 43.8 
1 100.0 2 100.0 32 100.0 32 100.0 
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Differences in positions of subadults 

Table 4.51 summarises the differences in the position of subadults between different 

time periods. The positions of the elbows (Figure 4.48), hands (Figure 4.49) and knees 

(Figure 4.50) were very similar for subadults between the time periods. The positions 

of the feet in the Bronze Age were either, lying on the lateral side or disarticulated, 

while the position in the Late Bronze Age were plantarflexed (Figure 4.51). 

Table 4.51: Differences in the position of subadults between time periods 
Bronze Late Bronze 

Right Left Right Left 
Elbow # % # % # % # % 
Extended 6 66.7 4 57.l 6 66.7 5 62.5 
Loosely flexed 3 33.3 3 42.9 2 22.2 2 12.5 
Flexed 0 0.0 0 0.0 1 11.1 1 25.0 
Total 9 100.0 7 100.0 9 100.0 8 100.0 
Hand # % # % # % # % 
Beside the pelvis 6 66.7 5 71.4 4 57.l 6 75 .0 
On the pelvis 2 22.2 2 28.6 2 28.6 1 12.5 
On the abdomen 1 11.1 0 0.0 l 14.3 l 12.5 
Total 9 100.0 7 100.0 7 100.0 8 
Knee # % # % # % # % 
Extended 6 60.0 5 41.7 5 55 .6 2 22.2 
Loosely flexed 3 30.0 7 58.3 3 33.3 6 66.7 
Flexed 1 10.0 0 0.0 1 11.1 1 11.1 
Total 10 100.0 12 100.0 9 100.0 9 100.0 
Foot # % # % # % # % 
Plantarflexed 0 0.0 0 0.0 3 75 .0 2 100.0 
Lying on the lateral side 1 25.0 l 33 .3 1 25 .0 0 0.0 
Dorsiflexed l 25.0 0 0.0 0 0.0 0 0.0 
Disarticulated 2 50.0 2 66.7 0 0.0 0 0.0 
Total 4 100.0 3 100.0 4 100.0 2 100.0 

100% •,r,,. r;;;=-,i------,-- ,------ir--.----, 

80% 

60% -1---

40% _,_ __ 
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Figure 4.48 : Differences in the position of the elbows of subadults between time periods 
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Figure 4-49: Differences in the position of the hands of subadults between time periods 
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V Figure 4,50: Differences in the position of the knees of subadults between time periods 
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Figure 4.51 : Differences in the position of the feet of subadults between time periods 

Differences in positions between males and females 

Tables 4.52 and 4.53 summarise the differences in the position of the elbows, hands, 

knees and feet of males and females between different time periods. Males and 

Females in the Neolithic, Bronze and Late Bronze Ages had their elbows extended or 

loosely flexed. Females had a slightly higher proportion of loosely flexed elbows than 

males (Figure 5.2). In the Neolithic males and females had their hands beside the 

pelvis, on the pelvis or on the femora (there was only one female with her hands on 

her abdomen). In the Neolithic the females had a higher proportion of their hands on 

their pelvis than the males. In the Bronze and Late Bronze the hand positions were 

similar between males and females (Figure 4.53). The only individuals with loosely 

flexed lower limbs were in the Bronze and Late Bronze Ages (Figure 5.54). The 

majority of them were males. There was more variation in the feet of males and 

females during the Bronze and Late Bronze Ages (Figure 5.55). Males had a slightly 

higher proportion of disarticulated feet than females who had a higher proportion of 

plantarflexed feet. The majority of the variations seen between the time periods were 

possibly due to larger sample sizes in the Bronze and Late Bronze Ages. 
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Table 4.52: Diffi . h f males b ·ct 
Neolithic Early Bronze Bronze Late Bronze Iron 

Rbzht Left Right Left Right Left Right Left Right Left 
Elbow # % # % # % # % # % # % # % # % # % # % 
Extended 2 100.0 1 50.0 1 100.0 1 100.0 5 55.6 5 55.6 5 71.4 5 71.4 0 0.0 0 0 
Loosely flexed 0 0.0 1 50.0 0 0.0 0 0.0 4 44.4 4 44.4 2 28.6 2 28.6 0 0.0 0 0.0 
Total 2 100.0 2 100.0 1 100.0 1 100.0 9 100.0 9 100.0 7 100.0 7 100.0 0 0.0 0 0.0 
Hand # % # % # % # % # % # % # % # % # % # % 
Beside the pelvis 2 100.0 1 50.0 1 100.0 1 100.0 5 45.5 4 36.4 2 28.6 3 42.9 0 0.0 0 0.0 
On the pelvis 0 0.0 1 50.0 0 0.0 0 0.0 5 45.5 7 63.6 3 42.9 3 42.9 0 0.0 0 0.0 
On the femur 0 0.0 0 0.0 0 0.0 0 0.0 1 9.1 0 0.0 2 28.6 1 14.3 0 0.0 0 0.0 
Total 2 100.0 2 100.0 1 100.0 1 100.0 11 100.0 11 100.0 7 100.0 7 100.0 0 0.0 0 0.0 
Knee # % # % # % # % # % # % # % # % # % # % 
Extended 2 100.0 2 100.0 2 100.0 2 100.0 18 94.7 18 94.7 7 87.5 8 100.0 1 100.0 1 100.0 
Loosely flexed 0 0.0 0 0.0 0 0.0 0 0.0 1 5.3 1 5.3 1 12.5 0 0.0 0 0.0 0 0.0 
Total 2 100.0 2 100.0 2 100.0 2 100.0 19 100.0 19 100.0 8 100.0 8 100.0 1 100.0 1 100.0 
Foot # % # % # % # % # % # % # % # % # % # % 
Plantarflexed 0 0.0 0 0.0 1 50.0 1 50.0 3 21.4 3 20.0 4 57.1 2 50.0 0 0.0 0 0.0 
Lying on the lateral side 0 0.0 0 0.0 0 0.0 0 0.0 5 35.7 4 26.7 1 14.3 1 25.0 0 0.0 0 0.0 
Lying on the medial side 0 0.0 0 0.0 0 0.0 0 0.0 1 7.1 1 6.7 1 14.3 0 0.0 0 0.0 0 0.0 
Dorsiflexed 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 3 20.0 0 0.0 0 0.0 0 0.0 0 0.0 
Disarticulated 0 0.0 0 0.0 1 50.0 1 50.0 5 35.7 4 26.7 1 14.3 1 25.0 0 0.0 0 0.0 
Total 0 0.0 0 0.0 2 100.0 2 100.0 14 100.0 15 100.0 7 100.0 4 100.0 0 0.0 0 0.0 
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Table 4.53: Differences in the position of females between time periods 
-- -- --- --

Neolithic Early Bronze Bronze Late Bronze Iron 
Right Left Right Left Right Left Right Left Right Left 

Elbow # % # % # % # % # % # % # % # % # % # % 
Extended 1 33.3 3 60.0 1 100.0 1 100.0 5 33.3 8 53.3 2 50.0 5 83.3 1 100.0 1 100.0 
Loosely flexed 2 66.7 2 40.0 0 0.0 0 0.0 9 60.0 6 40.0 2 50.0 1 16.7 0 0.0 0 0.0 
Flexed 0 0.0 0 0.0 0 0.0 0 0.0 1 6.7 1 6.7 0 0.0 0 0.0 0 0.0 0 0.0 
Total 3 100.0 5 100.0 1 100.0 1 100.0 15 100.0 15 100.0 4 100.0 6 100.0 1 100.00 1 100.0 
Hand # % # % # % # % # % # % # % # % # % # % 
Beside the pelvis 0 0.0 1 20.0 1 100.0 1 100.0 4 28.6 4 36.4 1 25.0 3 75.0 1 100.0 0 0.0 
On the pelvis 2 66.7 2 40.0 0 0.0 0 0.0 8 57.1 7 63.6 2 50.0 1 25.0 0 0.0 0 0.0 
On the femur 1 33.3 2 40.0 0 0.0 0 0.0 1 7.1 0 0.0 1 25.0 0 0.0 0 0.0 1 100.0 
On the abdomen 0 0.0 0 0.0 0 0.0 0 0.0 1 7.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 3 100.0 5 100.0 1 100.0 1 100.0 14 100.0 11 100.0 4 100.0 4 100.0 1 100.0 1 100.0 
Knee # % # % # % # % # % # % # % # % # % # % 
Extended 5 100.0 5 100.0 2 100.0 2 100.0 15 100.0 13 92.9 6 100.0 6 100.0 2 100.0 2 100.0 
Loosely flexed 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 7.1 0 0.0 0 0.0 0 0.0 0 0.0 
Total 5 100.0 5 100.0 2 100.0 2 100.0 15 100.0 14 100.0 6 100.0 6 100.0 2 100.0 2 100.0 
Foot # % # % # % # % # % # % # % # % # % # % 
Plantarflexed 1 100.0 2 100.0 1 50.0 1 50.0 5 41.7 5 41.7 4 100.0 3 75.0 2 100.0 2 100.0 
Lying on the lateral side 0 0.0 0 0.0 1 50.0 1 50.0 5 41.7 3 25.0 0 0.0 0 0.0 0 0.0 0 0.0 
Lying on the medial side 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 3 25.0 0 0.0 0 0.0 0 0.0 0 0.0 
Dorsiflexed 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Disarticulated 0 0.0 0 0.0 0 0.0 0 0.0 2 16.2 1 8.3 0 0.0 1 25.0 0 0.0 0 0.0 
Total 1 100.0 2 100.0 2 100.0 2 100.0 12 100.0 12 100.0 4 100.0 4 100.0 2 100.0 2 100.0 
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Figure 4.52: Differences in the position of the elbows between males and females between time periods 
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Figure 4.53: Differences in the position of the hands of males and females between time periods 
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Figure 4.54: Differences in the position of the knees of males and females between time periods 
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Summary 

The sample sizes for individuals in the different time periods were very small. There 

were subadults only in the Bronze and Late Bronze Age periods. During the Bronze 

Age the subadults were buried Northwest or North, within a 90° range; however, there 

was one subadult oriented South. Those buried in the Late Bronze Age were oriented 

Northwest - North within 90° or East-Southeast within 90°. There was little variation 

in the position of the elbows, hands and knees between the two periods, however, the 

majority of those in the Bronze Age had their feet lying on the lateral side or 

disarticulated and the majority of those in the Late Bronze Age were plantarflexed. 

The majority of adults were also in the Bronze and Late Bronze Age periods. During 

the Neolithic and Early Bronze Age the males and females burials were oriented 

Northwest - North within 90° or Southeast - South within 90°. In the Bronze Age the 

burials were oriented Northwest - East within 180° with one oriented West. In the 

Late Bronze Age they were oriented Northwest - North within 90° and Southeast -

South within 90°. In the Iron Age the male was buried Southeast and the females 

North - Northwest within 90°. The variations in position between the time periods are 

likely to be due to differences in sample sizes. There was little variation in position 

between males and females in the Bronze and Late Bronze Age periods . 
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NOENU-LOKE 

The sample census 

There were 51 individuals from Noen U-Loke included in this study. They are 

summarised by age range in Table 4.54 and illustrated in Figure 4.56. The 47 adults 

contributed 92.1 % of the sample. 

Table 4.54: Noen U-Lok 
~ 

death 
Age range Number Percentage 
Infant 1 2.0 
Children 3 5.9 
Subtotal (subadults) 4 7.9 
Young adults 20 39.2 
Middle adults 11 21.6 
Old adults 9 17.6 
Adults (unaged) 7 13.7 
Subtotal (adults) 47 92.1 
Total 51 100.0 

25 ~~~~~~~~~~~~~~~~~~~~,~~~ 
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Sub adults 

Figure 4.56: Distribution of individuals by age range 

Adults 

Thirty-six of the 47 adults were able to have their sex estimated. There were 20 males 

and 16 females. There were 11 adults that could not be sexed. Seven could not be 

aged, one male, one female and five adults of unknown sex (Table 4.55). The number 

of adults within the age ranges was fairly even between the sexes except for young 

males with a higher proportion represented (Figure 4.57). Forty seven of the 51 

individuals were lying in an extended supine position. The four individuals who were 
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lying prone and extended were all male adults, three were young and one was middle 

aged. The prone individuals are excluded from this section onward. 

Table 4 .55 : Noen U-Loke adult a_g_e and sex -
Males Females Unknown Total 

Age range Number % Number % Number % Number % 
Young 12 60.0 4 25 .0 4 36.4 20 42.6 
Middle 4 20.0 5 31.3 2 18.2 11 23.4 
Old 3 15.0 6 37.5 0 0.0 9 19. l 
Unaged 1 5 .0 1 6.3 5 45.5 7 14.9 
Total 20 100.0 16 100.0 11 100.0 47 100.0 
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Figure 4.57: Distribution of sex between age ranges 

The completeness and symmetry of individuals 

Unaged 

Eighteen individuals were complete with all of the eight areas assessed present. The 

remaining 29 were incomplete, with one or more of the areas assessed disturbed or 

missing (Table 4.56). There were only two complete individuals of unknown sex 

(Table 4.57). Slightly more males were complete than females (Table 4.58), this is 

illustrated between the age ranges in Figure 4.58 where the young and middle aged 

females each only had one complete individual. 

Table 4.56: C d' · dividual 

Subadults Adults 
Infants Children Young Middle Old Unaged Total 

# % # % # % # % # % # % # % 
Complete 0 0.0 1 33 .3 9 52.9 3 30.0 5 55 .6 0 0.0 18 38 .3 
Incomplete 1 100.0 2 66.7 8 47.l 7 70.0 4 44.4 7 100.0 29 61.7 
Total 1 100.0 3 100.0 17 100.0 10 100.0 9 100.0 7 100.0 47 100.0 
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Males Females Unknown Total 

# % # % # % # % 
Complete 9 56.3 5 37.5 2 18.2 16 37.2 
Incomplete 7 43 .8 11 62.5 9 81.8 27 62.8 
Total 16 100.0 16 100.0 11 100.0 43 100.0 

Table 4.58: C d' d f, · hin th 
n 

Youn~ adults Middle adults Old adults 
Males Females Males Females Males Females Total 

# % # % # % # % # % # % # % 
Complete 5 55 .6 1 25 .0 2 66.7 1 20.0 2 66.7 3 50.0 15 50.0 
Incomplete 4 44.4 3 75 .0 1 33.3 4 80.0 1 33.3 3 50.0 15 50.0 
Total 9 100.0 4 100.0 3 100.0 5 100.0 3 100.0 6 100.0 30 100.0 

100% 
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60% 
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20% 

0% 

Young adults Middle adults Old adults 

I• Complete El Incomplete I 
Figure 4.58: Complete and incomplete males and females within the age ranges 

The individuals who were lying with their limbs and extremities positioned 

symmetrically or asymmetrically are summarised in Table 4.59. Of the complete 

individuals, only one subadult and three adults, two females and one male (Table 

4.60) were lying in a symmetrical position. The females were middle and old aged, 

the male, middle aged (Table 4.61). There were no young adults lying symmetrically 

(Figure 4.59), despite that age range having the highest number of complete 

individuals. 

Table 4.59: Symmetric and Asymmetric subadults and adults 
Subadults Adults 

Infants Children Young Middle Old Unaged Total 
# % # % # % # % # % # % # % 

Symmetric 0 0.0 1 0.0 0 0.0 2 20.0 1 lU 0 0.0 4 8.5 
Asymmetric 0 0.0 0 33.3 9 52.9 1 10.0 4 44.4 0 0.0 14 29.8 
Incomplete 1 100.0 2 66.7 8 47.l 7 70.0 4 44.4 7 100.0 29 61.7 
Total 1 100.0 3 100.0 17 100.0 10 100.0 9 100.0 7 100.0 47 100.0 
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Table 4.60: Symmetric and asymmetric males and females 
Males Females Unknown Total 

# % # % # % # % 
Symmetric 1 6.3 2 12.5 0 0.0 3 6.9 
Asymmetric 8 50.0 4 25 .0 2 18.2 14 32.6 
Incomplete 7 43.8 10 62.5 9 81.8 26 60.5 
Total 16 100.0 16 100.0 11 100.0 43 100.0 

Table 4.61: Symmetric and asymmetric males and females within the age ranges 
Young adults Middle adults Old adults 

Males Females Males Females Males Females 
# % # % # % # % # % # % # 

Symmetric 0 0.0 0 0.0 1 33.3 1 20.0 0 0.0 1 16.7 3 
Asymmetric 5 55.6 2 50.0 1 33 .3 0 0.0 2 66.7 2 33.3 12 
Incomplete 4 44.4 2 50.0 1 33.3 4 80.0 1 33 .3 3 50.0 15 
Total 9 100.0 4 100.0 3 100.0 5 100.0 3 100.0 6 100.0 30 

100% ,--.-- -.---.----,----,--..----,---.---....---,....---r--,---. 
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Figure 4.59: Symmetric and asymmetric males and females within the age ranges 

Total 
% 
10.0 
40.0 
50.0 

100.0 

Sixty-five% of adults could have their elbows assessed (22 of 28) and 79% were 

symmetrical (Table 4.62). Tables 4.63 and 4.64 show the symmetry of elbows was 

very similar between males and females and between the sexes within and between 

the age ranges. Figure 4.60 shows all assessable elbows of middle aged males and 

females were positioned symmetrically. 

Table 4.62: Symmetry of the elbows in subadults and adults 
Subadults Adults 

Infants Children Young Middle Old Unaged Total 
# % # % # % # % # % # % # % 

Symmetric 1 1.00 2 66.7 11 64.7 6 60.0 5 55 .6 0 0.0 25 53.2 
Asymmetric 0 0.0 0 0.0 3 17.6 0 0.0 3 33.3 0 0.0 6 12.8 
Not assessable 0 0.0 1 33.3 3 17.6 4 40.0 1 11.1 7 100.0 16 34.0 
Total 1 1.00 3 100.0 17 100.0 10 100.0 9 100.0 7 100.0 47 100.0 
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Table 4.63: Symmetry of the elbows in males and females 
Males Females Unknown Total 

# % # % # % # % 
Symmetric 8 50.0 9 56.3 5 45.5 22 51.2 
Asymmetric 3 18.8 3 18.8 0 0.0 6 14 .0 
Not assessable 5 31.3 4 25.0 6 54.5 15 34.9 
Total 16 100.0 16 100.0 11 100.0 43 100.0 

Table 4.64: Symmetry of the elbows in males and females within the age ranges 
Young adults Middle adults Old adults 

Males Females Males Females Males Females 
# % # 

Symmetric 5 55.5 2 
Asymmetric 2 22.2 1 
Not assessable 2 22.2 1 
Total 9 100.0 4 

100% ~ .---,· 
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0% 

Young adults 

% # 
50.0 2 
25.0 0 
25 .0 1 

100.0 3 

% # % # % # 
66.7 3 60.0 1 33.3 4 

0.0 0 0.0 1 33.3 2 
33 .3 2 40.0 1 33.3 0 

100.0 5 100.0 3 100.0 6 

Middle adults Old adults 

I• Symmetric IEI Asymmetric D Not assessable I 
Figure 4.60: Symmetry of the elbows in males and females within the age ranges 

% 
66.7 
33 .3 

0.0 
100.0 

Total 
# % 
17 56 .7 
6 20.0 
7 23 .3 

30 100.0 

Fifty-eight% (25 of 43) of adults could have their hands assessed and 76% (22 of 28) 

were symmetrical (Table 4.65). The proportions of symmetry were fairly similar 

between males and females (Table 4.66) and between the middle and old age ranges, 

however, there was a slightly lower proportion of young females with symmetrically 

positioned hands (Table 4.67) Figure 4.61 shows all assessable hands of middle aged 

males and females were positioned symmetrically. 

Table 4.65: Symmetry of the hands between subadults and adults 
Subadults Adults 

Infants Children Young Middle Old Unaged Total 
# % # % # % # % # % # % # % 

Symmetric 0 0.0 1 33 .3 7 47 .1 6 60.0 6 66.7 0 0.0 21 44.7 
Asymmetric 0 0.0 0 0.0 4 23.5 0 0.0 2 22.2 0 0.0 6 12.8 
Not assessable 1 100.0 2 66.7 6 29.4 4 40.0 1 11.1 7 100.0 20 42.5 
Total 1 100.0 3 100.0 17 100.0 10 100.0 9 100.0 7 100.0 47 100.0 
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Table 4.66: Symmetry of the hands between males and females 
Males Females Unknown Total 

# % # % # % # % 
Symmetric 9 56.3 7 50.0 3 27.3 20 46.5 
Asymmetric 2 12.5 4 25.0 0 0.0 6 14.0 
Not assessable 5 31.3 5 25.0 8 72.7 17 39.5 
Total 16 100.0 16 100.0 11 100.0 43 100.0 

Table 4.67 : Symmetry of the hands between males and females within the age ranges 
Young adults Middle adults Old adults 

Males Females Males Females Males Females Total 
# % # % # % # % # % # % # % 

Symmetric 5 55.6 1 25.0 2 66.7 3 60.0 2 66.7 4 66.7 17 56 .7 
Asymmetric 2 22.2 2 50.0 0 0.0 0 0.0 0 0.0 2 33.3 6 20.0 
Not assessable 2 22.2 1 25.0 1 33.3 2 40.0 1 33.3 0 0.0 7 23.3 
Total 9 100.0 4 100.0 3 100.0 5 100.0 3 100.0 6 100.0 30 100.0 
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I• Symmetric liil Asymmetric D Not assessable I 
Figure 4.61: Symmetry of the hands between males and females within the age ranges 

Eighty-six% (37 of 43) of adults could have their knees assessed and all (37 of 37) 

were symmetrical (Table 4.68). Therefore there was no variation is symmetry between 

males and females (Table 4.69) or between or within the age ranges (Figure 4.70). 

This is illustrated in Figure 4.62 . 

Table 4.68: Symmetry of the knees between subadults and adults 
Subadults Adults 

Infants Children Young Middle Old Unaged Total 
# % # % # % # % # % # % # % 

Symmetric 0 0.0 2 66.7 14 85 .0 9 90.9 8 88.9 6 85 .7 39 82.9 
Asymmetric 1 100.0 1 33 .3 0 0.0 0 0.0 0 0.0 0 0.0 2 4.3 
Not assessable 0 0.0 0 0.0 3 15.0 1 9.1 1 11.1 1 14.3 6 12.8 
Total 1 100.0 3 100.0 17 100.0 10 100.0 9 100.0 7 100.0 47 100.0 
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Table 4.69: Symmetry of the knees between males and females 
Males Females Unknown Total 

# % # % # % # % 
Symmetric 13 81.3 14 87.5 10 90.9 37 86.0 
Asymmetric 0 0.0 0 0.0 0 0.0 0 0.0 
Not assessable 3 18.8 2 12.5 1 9.1 6 14.0 
Total 16 100.0 16 100.0 11 100.0 43 100.0 

Table 4.70: Symmetry of the knees between males and females within the age ranges 
Y ounl! adults Middle adults Old adults Total 

Males Females Males Females Males Females 
# % # % # % # % # % # % # % 

Symmetric 8 88.9 3 75.0 3 100.0 4 80.0 2 66.7 6 100.0 26 86.7 
Asymmetric 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Not assessable 1 11.1 1 25.0 0 0.0 1 20.0 1 33.3 0 0.0 4 13.3 
Total 9 100.0 4 100.0 3 100.0 5 100.0 3 100.0 6 100.0 30 100.0 
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Figure 4.62: Symmetry of the knees between males and females within the age ranges 

Sixty-three% (27 of 43) of adults could have their feet assessed and 44% (12 of 27) 

were symmetrical (Table 4.71). Table 4.72 illustrates there was a higher proportion of 

males (43.8%) compared to females (18.8%) with their feet placed symmetrically, but 

this may be reflective of the fact that 50% of females could not have their feet 

assessed. Table 4.73 shows that there were no young females with symmetrically 

positioned feet. Figure 4.63 shows a fairly even proportion of symmetry between 

males of different age ranges, however, there was less consistency between females of 

different age ranges. 
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Table 4. 71: Symmetry of the feet between subadults and adults 
Subadults Adults 

Infants Children Young Middle Old Unaged Total 
# % # % # % # % # % # % # % 

Symmetric 0 0.0 0 0.0 4 30.0 3 27 .3 2 22.2 3 42.9 12 25.5 
Asymmetric 0 0.0 1 33.3 9 50.0 2 18.2 3 33.3 1 14.3 16 34.0 
Not assessable 1 100.0 2 66.7 4 20.0 5 54.5 4 44.4 3 42.9 19 40.4 
Total 1 100.0 3 100.0 17 100.0 10 100.0 9 100.0 7 100.0 47 100.0 

Table 4.72: Symmetry of the feet between males and females 
Males Females Unknown Total 

# % # % # % # % 
Symmetric 7 43.8 3 18.8 2 18.2 12 27.9 
Asymmetric 5 31.3 5 31.3 5 45.5 15 34.9 
Not assessable 4 25.0 8 50.0 4 36.4 16 37.2 
Total 16 100.0 16 100.0 11 100.0 43 100.0 

Table 4.73: Symmetry of the feet between males and females within the age ranges 
Y ounJ! adults Middle adults Old adults 

Males Females Males Females Males Females Total 
# % # % # % # % # % # % # % 

Symmetric 4 50.0 0 0.0 1 25 .0 2 40.0 1 33.3 1 16.7 9 30.0 
Asymmetric 3 33.3 3 80.0 1 25.0 0 0.0 1 33.3 2 33 .3 10 33 .3 
Not assessable 2 16.7 1 20.0 1 50.0 3 60.0 1 33.3 3 50.0 11 36.7 
Total 9 100.0 4 100.0 3 100.0 5 100.0 3 100.0 6 100.0 30 100.0 

100% 
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Young adults Middle adults Old adults 

• Symmetric liil Asymmetric D Not assessable 

Figure 4.63 : Symmetry of the feet between males and females within the age ranges 

Summary 

There were 47 individuals in this sample from Noen U-Loke. Eighteen were 

complete. Of these only 4 of these were lying with all of their limbs and extremities 

positioned symmetrically. Of those adults who could have their elbows and hands 

assessed between 2/3-3/4 were symmetrical. Less than 50% of adults' feet were 

symmetrical. 
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There were no clear patterns in symmetry among adults of different ages or sex. The 

symmetry of elbows, hands, knees and feet was very similar between males and 

females. The proportions of symmetry/asymmetry were very similar between young 

and old individuals in the elbow, hands and feet. All the elbows and hands of middle 

aged adults were symmetrical and only two feet were asymmetric. The knees of all 

individuals irrespective of age or sex were symmetric. 

Differences in the primary positions of the limbs and extremities 

Differences in positions between aged subadults 

Table 4.74 summarises the positions for the elbows, hands, knees and feet between 

aged subadults. One child had flexed elbows (Figure 4.64). There was only one child 

who could have their hands assessed and they were beside the pelvis (Figure 4.65). 

The majority of subadults had their knees extended; however, there was one infant 

and one child who had one knee loosely flexed (Figure 4.66). Only children could 

have their foot position assessed, they were either, lying on the lateral side or 

disarticulated (Figure 4.67) 

1 able 4. /4: unrerences m posmon between agea subaOults 
Infant Child 

Right Left Right Left 
Elbow # % # % # % # % 
Extended 1 100.0 1 100.0 1 50.0 1 50.0 
Flexed 0 0.0 0 0.0 1 50.0 1 50.0 
Total 1 100.0 1 100.0 2 100.0 2 100.0 
Hand # % # % # % # % 
Beside the pelvis 0 0.0 0 0.0 1 100.0 1 100.0 
Total 0 0.0 0 0.0 1 100.0 1 100.0 
Knee # % # % # % # % 
Extended 0 0.0 1 100.0 3 100.0 2 66.7 
Loosely flexed 1 100.0 0 0.0 0 0.0 1 33.3 
Total 1 100.0 1 100.0 3 100.0 3 100.0 
Foot # % # % # % # % 
Lying on the lateral side 0 0.0 0 0.0 1 50.0 0 0.0 
Disarticulated 0 0.0 0 0.0 1 50.0 1 100.0 
Total 0 0.0 0 0.0 2 100.0 1 100.0 
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, Figure 4.64: Differences in the position of the elbows between aged subadults 
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Figure 4.65: Differences in the position of the hands between aged subadults 
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Figure 4.66: Differences in the position of the knees between aged subadults 
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Figure 4.67: Differences in the position of the feet between aged subadults 

Differences in positions between males and females 

Table 4.75 summarises the positions of the elbows, hands, knees and feet of the male 

and female adults . Figure 4 .68 illustrates that it was slightly more common in both 

sexes for the left limb to be loosely flexed. The most common position for the hands 

was beside the pelvis for both sexes. There were a slightly higher proportion of 

females than males with their hands on their pelves (Figure 4 .69). Only one young 

male had his knees loosely flexed (Figure 4.70). Figure 4.71 shows that a slightly 

higher proportion of males had their feet plantarflexed than females. There were no 

statistically significant differences in the position of the right or left elbows, knees, 

hands or feet between males or females . 
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Table 4.75 : Differences in p_osition between males and females 
Males Females Unknown 

Ri2ht Left Ri2ht Left Ri2ht Left 
Elbow # % # % # % # % # % # % 
Extended 11 91.7 7 63 .6 13 86.7 9 75.0 6 100.0 5 100.0 

Loosely flexed 1 8.3 4 36.4 2 13.3 3 25.0 0 0.0 0 0.0 

Total 12 100.0 11 100.0 15 100.0 12 100.0 6 100.0 5 100.0 

Hand # % # % # % # % # % # % 
Beside the pelvis 9 75 .0 8 72.7 9 64.3 6 54.5 5 83 .3 3 100.0 

On the pelvis 2 16.7 3 27.3 5 35.7 5 45.5 1 16.7 0 0.0 

On the femur 1 8.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Total 12 100.0 11 100.0 14 100.0 11 100.0 6 100.0 3 100.0 

Knee # % # % # % # % # % # % 
Extended 13 92.9 13 92.9 14 100.0 15 100.0 10 100.0 10 100.0 

Loosely flexed 1 7.1 1 7.1 0 0.0 0 0.0 0 0.0 0 0.0 

Total 14 100.0 14 100.0 14 100.0 15 100.0 10 100.0 10 100.0 

Foot # % # % # % # % # % # % 
Lying on the lateral side 3 25.0 2 16.7 3 37.5 4 50.0 3 42.9 4 57.1 

Lying on the medial side 0 0.0 1 8.3 0 0.0 0 0.0 1 14.3 0 0.0 

Plantarflexed 9 75.0 9 75.0 5 62.5 4 50.0 3 42.9 3 42.9 

Total 12 100.0 12 100.0 8 100.0 8 100.0 7 100.0 7 100.0 
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Figure 4.68: Differences in the position of the elbows between males and females 
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Figure 4.69: Differences in the position of the hands between males and females 
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Figure 4. 70: Differences in the position of the knees between males and females 
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Figure 4.71: Differences in the position of the feet between males and females 

Differences in positions between the adult age ranges 

Table 4.76 summarises the positions for the elbows, hands , knees and feet of the 

young, middle and old adults. Figure 4.72 shows that old adults had the highest 

proportion of loosely flexed elbows and this was statistically significant for the right 

elbow. Following the position of the elbows the old adults had a higher proportion of 

their hands placed on the pelvis (Figure 4.73). 

Table 4.76: Differences in the positions of adults between the age ranges 
Y oune adults Middle adults Old adults 

Right Left Right Left Right Left 
Elbow # % # % # % # % # % # % 
Extended 15 100.0 11 78 .6 8 100.0 6 100.0 6 66.7 4 50.0 
Loosely flexed 0 0.0 3 21.4 0 0.0 0 0.0 3 33.3 4 50.0 
Total 15 100.0 14 100.0 8 100.0 6 100.0 9 100.0 8 100.0 
Hand # % # % # % # % # % # % 
Beside the pelvis 11 78.6 8 72.7 7 87.5 5 83 .3 5 55.6 4 50.0 
On the pelvis 2 14.3 3 27 .3 1 12.5 1 16.7 4 44.4 4 50.0 
On the femur 1 7.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 14 100.0 11 100.0 8 100.0 6 100.0 9 100.0 8 100.0 
Knee # % # % # % # % # % # % 
Extended 14 93.3 14 93 .3 9 100.0 9 100.0 8 100.0 8 100.0 
Loosely flexed 1 6.7 1 6.7 0 0.0 0 0.0 0 0.0 0 0.0 
Total 15 100.0 15 100.0 9 100.0 9 100.0 8 100.0 8 100.0 
Foot # % # % # % # % # % # % 
Plantarflexed 9 69.2 8 61.5 3 60.0 5 100.0 3 60.0 1 20.0 
Lying on the lateral side 4 30.8 5 38.5 2 40.0 0 0.0 2 40.0 3 60.0 
Lying on the medial side 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 20.0 
Total 13 100.0 13 100.0 5 100.0 5 100.0 5 100.0 5 100.0 
*There was a statistically significant difference in the position of the right elbows (p-value 0.02) and 
the left feet (p-value 0.03) between the age ranges 
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Figure 4.74 shows that plantarflexed was the most common position for the feet to be 

placed in. There was a statistically significant difference in the position of the left 

feet, with all of the middle aged adults' plantarflexed. 
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Figure 4.72: Differences in the position of the elbows of adults between the age ranges 
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Figure 4.73: Differences in the position of the hands of adults between the age ranges 
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Figure 4.74: Differences in the position of the feet of adults between the age ranges 

Differences in positions between aged males and females 

Table 4.77 summarises the positions of the elbows, hands, knees and feet of young, 

middle and old males and females. The sample sizes were too small to test for 

significant differences. Figure 4.75 shows that variations in the position of the elbows 

were very consistent between males and females within the age ranges and shows 

minor variation between the age ranges. Figure 4.76 shows that there was only one 

young male with one hand on the femur. The variations in the position of the hands 

were quite consistent between males and females within and between the age ranges. 

The only exception was the middle aged males, all of which had their hands placed 

beside their pelves. Middle aged adults of both sexes had the highest proportion of 

their feet plantarflexed (Figure 4.77). 
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Table 4.77: Diffi b d th - -
Males Females 

Young adults Middle adults Old adults Y oun2 adults Middle adults Old adults 
Right Left Right Left Right Left Right Left Right Left Right Left 

Elbow # % # % # % # % # % # % # % # % # % # % # % # % 
Extended 7 100.0 5 71.4 2 100.0 2 100.0 2 66.7 0 0.0 4 100.0 2 66.7 5 100.0 3 100.0 4 66.7 4 66.7 
Loosely flexed 0 0.0 2 28.6 0 0.0 0 0.0 1 33.3 2 100.0 0 0.0 1 33.3 0 0.0 0 0.0 2 33.3 2 33.3 
Total 7 100.0 7 100.0 2 100.0 2 100.0 3 100.0 2 100.0 4 100.0 3 100.0 5 100.0 3 100.0 6 100.0 6 100.0 
Hand # % # % # % # % # % # % # % # % # % # % # % # % 
Beside the pelvis 5 71.4 5 71.4 2 100.0 2 100.0 2 66.7 1 50.0 2 66.7 1 50.0 4 80.0 2 66.7 3 50.0 3 50.0 
On the pelvis 1 14.3 2 28.6 0 0.0 0 0.0 1 33.3 1 50.0 1 33.3 1 50.0 1 20.0 1 33.3 3 50.0 3 50.0 
On the femur 1 14.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 7 100.0 7 100.0 2 100.0 2 100.0 3 100.0 2 100.0 3 100.0 2 100.0 5 100.0 3 100.0 6 100.0 6 100.0 
Knee # % # % # % # % # % # % # % # % # % # % # % # % 
Extended 8 88.9 7 87.5 3 100.0 3 100.0 2 100.0 2 100.0 3 100.0 4 100.0 4 100.0 4 100.0 6 100.0 6 100.0 
Loosely flexed 1 11.1 1 12.5 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 9 100.0 8 100.0 3 100.0 3 100.0 2 100.0 2 100.0 3 100.0 4 100.0 4 100.0 4 100.0 6 100.0 6 0.0 
Foot # % # % # % # % # % # % # % # % # % # % # % # % 
Plantarflexed 6 85.7 5 71.4 1 50.0 2 100.0 1 50.0 1 50.0 1 33.3 2 66.7 2 100.0 2 100.0 2 66.7 0 0.0 
Lying on the lateral side 1 14.3 2 28.6 1 50.0 0 0.0 1 50.0 0 0.0 2 66.7 1 33.3 0 0.0 0 0.0 1 33.3 3 100.0 
Lying on the medial side 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 50.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 7 100.0 7 100.0 2 100.0 2 100.0 2 100.0 2 100.0 3 100.0 3 100.0 2 100.0 2 100.0 3 100.0 3 100.0 
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Figure 4.75: Differences in the position of the elbows between sex and the age ranges 
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Figure 4.76: Differences in the position of the hands between sex and the age ranges 
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Figure 4.77: Differences in the position of the feet between sex and the age ranges 

Summary 
There were very few subadults in this sample, so as with Ban Lum Khao they were 

only included as an indication of the variation of their positions. However, there was 

no pattern between them. 

The positions of the elbows, knees, hands and feet were assessed between males and 

females, among the age ranges and then between the sexes of different age ranges. 

The elbows were extended or loosely flexed; the hands were beside the pelvis and on 

the pelvis. The only exception was one young male with one hand on their femur. The 

knees were extended. The only exception was one young male with loosely flexed 

knees and although he was lying supine, his upper body had slumped to a lower level 

than his knees causing the angle of the knees to be loosely flexed. The feet were 

plantarflexed or lying on the lateral side. There was only one old male with his foot 

lying on the medial side. 

There were only slight variations between males and females. There appeared to be 

differences among the age ranges, however, only the difference in the right elbow was 

significant. The individuals whose elbows were loosely flexed were young and old 

aged males and females and as a result these individuals also had their hands on their 

pelves. The middle adults all had their elbows extended, their hands beside their 

pelvis (except for one female), their knees extended and their feet plantarflexed 

(except for one male). 
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Differences in the specific positions of the hands and feet 

Differences in the specific positions of subadults 

Table 4.78 shows that the hands of the one assessable child were on their dorsal 

surface. The foot lying on the lateral side was plantarflexed and the rest were 

disarticulated. 

Differences in the specific positions of males and females 

Table 4.79 and Table 4.80 summarise the specific positions of the hands and feet of 

males and females respectively. The majority of individuals who had their hands 

placed beside their pelves were on the palmar surface (Figure 4.79). Two females, one 

middle aged and one old aged and one old male old had their hands on their medial 

sides beside their pelves. All of the hands on the pelvis were palmar, with one old 

male with his right hand crossed over his left on his pelvis. 

Table 4.78: Diff1 , h 'f f the hands and feet of subadults 
Beside the pelvis 

Right Left 
Hand # % # % 
Dorsal 1 100,0 1 100.0 
Total 1 100.0 1 100.0 

Lying on the lateral side Disarticulated 
Right Left Right Left 

Foot # % # % # % # % 
Plantarflexed 1 100.0 0 0.0 0 0.0 0 0.0 
Disarticulated 0 0.0 0 0.0 1 100.0 1 100.0 
Total 1 100.0 0 0.0 1 100.0 1 100.0 

Table 4.79: Differences in the specific position of the hands and feet of males 
Beside the pelvis On the pelvis On the femur 
Right Left Right Left Right Left 

Hand # % # % # % # % # % # % 
Palmar 5 55.6 6 75.0 1 50.0 2 66.7 1 100.0 0 0.0 
Palmar, crossed 0 0.0 0 0.0 1 50.0 1 33.3 0 0.0 0 0.0 
On the medial side 1 11.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Not assessable 3 33.3 2 25.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 9 100.0 8 100.0 2 100.0 3 100.0 1 100.0 0 0.0 

Plantarflexed Lying on the lateral side Lying on the medial side 
Right Left Right Left Right Left 

Foot # % # % # % # % # % # % 
Plantarflexed 8 88.9 8 88.9 2 66.7 2 100.0 0 0.0 0 0.0 
Over/under the other 0 0.0 0 0.0 1 33.3 0 0.0 0 0.0 1 100.0 
On the lateral side 1 11.1 1 11.1 0 0.0 0 0.0 0 0.0 0 0.0 
Total 9 100.0 9 100.0 3 100.0 2 100.0 0 0.0 1 100.0 
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Table 4.80: Differences in the specific position of the hands and feet of females 
Beside the pelvis On the pelvis 

Right Left Rhht Left 
Hand # % # % # % # % 
Palmar 4 44.4 2 33.3 3 60.0 4 80.0 
On the medial side 2 22.2 2 33.3 0 0.0 0 0.0 
Not assessable 3 33.3 2 33.3 2 40.0 1 20.0 
Total 9 100.0 6 100.0 5 100.0 5 100.0 

Plantarflexed Lying on the lateral side 
Right Left Right Left 

Foot # % # % # % # % 
Plantarflexed 2 40.0 2 50.0 3 100.0 2 50.0 
Plantarflexed, crossed 1 20.0 0 0.0 0 0.0 0 0.0 
Over/ under the other 1 20.0 1 25 .0 0 0.0 1 25.0 
On the lateral side 1 20.0 0 0.0 0 0.0 1 25.0 
On the medial side 0 0.0 1 25.0 0 0.0 0 0.0 
Total 5 100.0 4 100.0 3 100.0 4 100.0 

The majority of those with their feet in the primary position of plantarflexed had no 

further information, while those with their feet lying on the lateral side were 

plantarflexed (Figure 4.79). The most variation was seen in females (middle and old 

aged). Three, one in each age range had on foot plantarflexed, over or under the other. 

One female (old) had one foot plantarflexed with the calcaneus on the lateral side. 

Another female ( old) had the right foot plantarflexed, crossed over the left. 
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Figure 4.78: Differences in the specific position of the hands between males and females 
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Figure 4 .79: Differences in the specific position of the feet between males and females 

Summary 

The extremely small subadult sample was again only included as an indication of 

variation in their positions. The specific positions between the hands and feet were 

assessed between males and females . Females had a higher proportion of their hands 

on their medial sides and there was one male with his hands crossed on his pelvis. 

Females' foot positions were more variable than males. A higher proportion of 

females had their feet plantarflexed and over or under the other. 

Mortuary phases/clusters 

Table 4.81 summarises the distribution of subadults and adults within the mortuary 

phases/clusters (Figures 2.5 and 2.6). Table 4.82 shows the distribution of males and 

females (Figure 4.80). There was a fairly even distribution of males and females 

between the clusters. Table 4.83 summarises males and females between the age 

ranges . Table 4.84 summarises the type of burials of males and females within the 

mortuary phases/clusters, this is illustrated in Figure 4.81. Rice burials feature in 

clusters 3B, 4A, 4B, 4C and 4D. However, all burials for both males and females in 

clusters 3B and 4B were rice burials. Table 4.85 summarises the orientation of male 

and female burials within the mortuary phases/clusters. Figure 4.82 shows a trend in 

clusters 3A and 3B with all individuals oriented either, Northeast or East with a 

change to North or South in the later clusters. Table 4.86 summarises the orientation 

of subadult burials within the mortuary phases/clusters. The subadults were oriented 

in the same pattern as the adults over the mortuary phases/clusters. 
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Table 4.81: Distribution of subadults and adults in mortuary phases/clusters - -

Infants Children Young Middle Old Adult Total 
# % # % # % # % # % # % # % 

2 0 0.0 0 0.0 1 5.9 2 20.0 1 11.1 0 0.0 4 8.5 
3A 0 0.0 1 33.3 1 5.9 0 0.0 2 22.2 0 0.0 4 8.5 

'{ 3B 0 0.0 0 0.0 5 29.4 2 20.0 1 11.1 2 28.6 10 21.3 
4* 0 0.0 1 33.3 0 0.0 0 0.0 0 0.0 0 0.0 1 2.1 
4A 0 0.0 0 0.0 1 5.9 0 0.0 2 22.2 2 28.6 5 10.6 
4B 0 0.0 1 33.3 0 0.0 1 10.0 2 22.2 0 0.0 4 8.5 
4C 0 0.0 0 0.0 2 11.8 2 20.0 0 0.0 1 14.3 5 10.6 
4D 0 0.0 0 0.0 0 0.0 1 10.0 0 0.0 1 14.3 2 4.3 
5 1 100.0 0 0.0 7 41.2 2 20.0 1 11.1 1 14.3 12 25.5 ·,. 
Total 1 100.0 3 100.0 17 100.0 10 100.0 9 100.0 7 100.0 47 100.0 
*Miscellaneous burial from mortuary phase four 

C> 

Table 4.82: Distribution of males and females in mortuary phases/clusters .. 
Males Females Unknown Total 

# % # % # % # % 
;> 2 2 12.5 2 12.5 0 0.0 4 9.3 

3A 1 6.3 2 12.5 0 0.0 3 7.0 
3B 3 18.8 5 31.3 2 18.2 10 23.3 

~ 4A 2 12.5 2 12.5 1 9.1 5 11.6 
4B 1 6.3 1 6.3 1 9.1 3 7.0 
4C 2 12.5 2 12.5 1 9.1 5 11.6 
4D 1 6.3 0 0.0 1 9.1 2 4.7 
5 4 25.0 2 12.5 5 45.5 11 25.6 

j 

/ I> 

Total 16 100.0 16 100.0 11 100.0 43 100.0 

Table 4.83: Distribution of males and females within the age ranges buried in phases/clusters 
Young adults Middle adults Old adults 

Males Females Males Females Males Females Total 

r:,. # % # % # % # % # % # % # % 
2 1 11.1 0 0.0 1 33.3 1 20.0 0 0.0 1 16.7 4 13.3 
3A 0 0.0 1 25.0 0 0.0 0 0.0 1 33.3 1 16.7 3 10.0 
3B 3 33.3 2 50.0 0 0.0 2 40.0 0 0.0 1 16.7 8 26.7 
4A 0 0.0 1 25.0 0 0.0 0 0.0 1 33.3 1 16.7 3 10.0 
4B 0 0.0 0 0.0 0 0.0 0 0.0 1 3.33 1 16.7 2 6.7 
4C 2 22.2 0 0.0 0 0.0 2 40.0 0 0.0 0 0.0 4 13.3 

v 4D 0 0.0 0 0.0 1 33.3 0 0.0 0 0.0 0 0.0 1 3.3 
5 3 0.0 0 0.0 1 33.3 0 0.0 0 0.0 1 16.7 5 16.7 
Total 9 100.0 4 100.0 3 100.0 5 100.0 3 100.0 6 100.0 30 100.0 

Table 4.84: Distribution of males and females burial types in mortuary phases/clusters 
Plain Rice 

,,- Males Females Males Females Total 
# % # % # % # % # % 

2 2 22.2 2 25.0 0 0.0 0 0.0 4 12.5 
"' 3A 1 11.1 2 25.0 0 0.0 0 0.0 3 9.3 

3B 0 0.0 0 0.0 3 42.9 5 62.5 8 25.0 

I ~ 
4A 1 11.1 1 12.5 1 14.3 1 12.5 4 12.5 
4B 0 0.0 0 0.0 1 14.3 1 12.5 2 6.3 
4C 1 11.1 1 12.5 1 14.3 1 12.5 4 12.5 
4D 0 0.0 0 0.0 1 14.3 0 0.0 1 3.1 

C> 5 4 44.4 2 25.0 0 0.0 0 0.0 6 18.8 
Total 9 100.0 8 100.0 7 100.0 8 100.0 32 100.0 
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Table 4.85: Distribution of sexed adults buried on different orientations in mortuary_p_hases/clusters . 
N NE E s 

Males Females Males Females Males Females Males Females Total 
# % # % # % # % # % # % # % # % # % 

2 1 16.7 1 20.0 0 0.0 0 0.0 0 0.0 1 20.0 1 20.0 0 0.0 4 12.5 
3A 0 0.0 0 0.0 1 33.3 0 0.0 0 0.0 2 40.0 0 0.0 0 0.0 3 9.4 
3B 0 0.0 0 0.0 2 66.7 4 100.0 1 50.0 1 20.0 0 0.0 0 0.0 8 25.0 
4A 0 0.0 1 20.0 0 0.0 0 0.0 1 50.0 1 20.0 1 20.0 0 0.0 4 12.5 
4B 1 16.7 l 20.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 6.3 
4C 0 0.0 1 20.0 0 0.0 0 0.0 0 0.0 0 0.0 2 40.0 1 50.0 4 12.5 
4D 1 16.7 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 3.1 
5 3 50.0 1 20.0 0 0.0 0 0.0 0 0.0 0 0.0 1 20.0 1 50.0 6 18.8 
Total 6 100.0 5 100.0 3 100.0 4 100.0 2 100.0 5 100.0 5 100.0 2 100.0 32 100.0 

6 b f subadults buried on diff, hases/cl . 
N NE E s 

Infants Children Infants Children Infants Children Infants Children Total 
# % # % # % # % # % 

2 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
3A 0 0.0 0 0.0 0 0.0 1 50.0 0 0.0 
3B 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
4* 0 0.0 0 0.0 0 0.0 1 50.0 0 0.0 
4A 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
4B 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 
4C 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
4D 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
5 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 1 100.0 1 100.0 0 0.0 2 100.0 0 0.0 
*Miscellaneous burial from mortuary phase four 

100% ~ ,, _&, 

80% 

60% 

40% 

20% 

0% 

Mortuary clusters 

I • Males 8 Females I 

# % # % 
0 0.0 0 0.0 
0 0.0 0 0.0 
0 0.0 0 0.0 
0 0.0 0 0.0 
0 0.0 0 0.0 
0 0.0 0 0.0 
0 0.0 0 0.0 
0 0.0 0 0.0 
0 0.0 0 0.0 
0 0.0 0 0.0 

Figure 4.80: Distribution of males and females between the mortuary phases/clusters 

# % # % 
0 0.0 0 0.0 
0 0.0 1 25 .0 
0 0.0 0 0.0 
0 0.0 1 25.0 
0 0.0 0 0.0 
0 0.0 1 25.0 
0 0.0 0 0.0 
0 0.0 0 0.0 
0 0.0 1 25.0 
0 0.0 4 100.0 
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Figure 4.81: Distribution of males and females buried in different matrices in mortuary phases/clusters 
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Figure 4.82: Distribution of males and females buried on different orientations in mortuary 
phases/clusters 

Summary 
The individuals in this study from the phases and clusters varied from two to 12 

people. The largest were 3B and mortuary phase 5. All the adults in this study in 3B 

and 4B and 4D were interred in rice burials. The orientation varied between the 

phases, those in mortuary phase three were oriented Northeast or East, while those in 

phase four and five were oriented North or South. 
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Differences in positions between the adults 

Table 4.87 summarises the differences in position of the elbows, knees, hands and feet 

of adults between the mortuary phases. Figure 4.83 shows that the majority of 

individuals in mortuary phase three had their elbows loosely flexed, there were only 

three other individuals in other phases with one elbow loosely flexed. Similarly the 

majority of individuals in mortuary phase three had their hands on their pelves; this 

difference in position of the hands between the mortuary phases was statistically 

significant (Figure 4.84). The only individual with loosely flexed knees was in 

mortuary phase five. The individuals in mortuary phase three had slightly more 

variation in foot position (Figure 4.85). 
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Table 4.87: Diff1 b dults from diff, 

2 3 
Right Left Right 

Elbow # % # % # % # 
Extended 4 100.0 3 100.0 9 81.8 4 
Loosely flexed 0 0.0 0 0.0 2 18.2 5 
Total 4 100.0 3 100.0 11 100.0 9 
Hand* # % # % # % # 
Beside the pelvis 4 100.0 3 100.0 3 30.0 2 
On the pelvis 0 0.0 0 0.0 7 70.0 6 
On the femur 0 0.0 0 0.0 0 0.0 0 
Total 4 100.0 3 100.0 10 100.0 8 
Knee # % # % # % # 
Extended 3 100.0 3 100.0 12 100.0 13 
Loosely flexed 0 0.0 0 0.0 0 0.0 0 
Total 3 100.0 3 100.0 12 100.0 13 
Foot # % # % # % # 
Plantarflexed 2 66.7 1 33.3 4 50.0 6 
Lying on the lateral side 1 33.3 2 66.7 3 37.5 1 
Lying on the medial side 0 0.0 0 0.0 1 12.5 1 
Total 3 100.0 3 100.0 8 100.0 8 

'r 

• 

, h 
Mortuary phases 

4 
Left Right 

% # % # 
44.4 10 90.9 8 
55.6 1 9.1 1 

100.0 11 100.0 9 
% # % # 

25.0 10 90.0 8 
75.0 1 9.1 1 

0.0 0 0.0 0 
100.0 11 100.0 9 

% # % # 
100.0 13 100.0 13 

0.0 0 0.0 0 
100.0 13 100.0 13 

% # % # 
75.0 6 75.0 5 
12.5 2 25.0 3 
12.5 0 0.0 0 

100.0 8 100.0 8 

" T 

Left 
% 
88.9 
11.1 

100.0 
% 

88.9 
11.1 
0.0 

100.0 
% 

100.0 
0.0 

100.0 
% 

62.5 
37.5 

0.0 
100.0 

<' y 

Right 
# % 
7 100.0 
0 0.0 
7 100.0 
# % 
6 85.7 
0 0.0 
1 14.3 
7 100.0 
# % 
9 90.0 
1 9.1 

10 100.0 
# % 
5 62.5 
3 37.5 
0 0.0 
8 100.0 

5 
Left 

# % 
6 85.7 
1 14.3 
7 100.0 
# % 
4 80.0 
1 20.0 
0 0.0 
5 100.0 
# % 
9 90.0 
1 9.1 

10 100.0 
# % 
4 50.0 
4 50.0 
0 0.0 
8 100.0 

* Comparison of the position of the right hands and the left hands of adults from different mortuary phases was statistically significant 
Right hand p-value = 0.001 Left hand p-value = 0.0 

'{ 
y 
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Figure 4.83: Differences in the position of the elbows of adults between the mortuary phases 
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Figure 4.84: Differences in the position of the hands of adults between the mortuary phases 
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Figure 4.85: Differences in the position of the feet of adults between the mortuary phases 
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Differences in positions between males and females 

Tables 4.88 and 4.89 summarise the differences in the position of the elbows, hand, 

knees and feet of males and females respectively. Figure 4.86 shows that the majority 

of individuals in clusters had their elbows extended, except for cluster 3A, where the 

majority of individuals had their elbows loosely flexed. Figure 4.87 shows that most 

of the individuals from the clusters had their hands beside their pelvis except for 

clusters 3A and 3B where the majority of individuals had their hands on their pelves . 

The sample sizes were too small to be tested for significance between males and 

females of different clusters, however, there was a statistically significant difference 

between the right elbows (p-value = 0.02) and right hands (p-value = 0.02) of adults 

between the mortuary clusters and it was close for the left elbows (p-value = 0.08) and 

left hands (p-value = 0.06). Figure 4.88 shows that the foot position was the most 

variable; however, all the males in 3B, 4A, 4B and 4D had their feet plantarflexed. 
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Table 4.88: Diff1 b from diff1 h - ' 
/cl 

2 3A 3B 4A 4B 4C 4D 5 
Right Left Right Left Right Left Right Left Right Left Right Left Right Left Right Left 

Elbow # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % 
Extended 2 100.0 2 1mo 0 0.0 0 0.0 2 100.0 1 50.0 1 100.0 0 0.0 1 1mo 0 0.0 2 1mo 2 1mo 1 1mo 1 1mo 2 100.0 1 50.0 
Loosely flexed 0 0.0 0 0.0 1 100.0 1 100.0 0 0.0 1 50.0 0 0.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 50.0 
Total 2 100.0 2 100.0 1 100.0 1 100.0 2 100.0 2 100.0 1 100.0 0 0.0 1 100.0 1 100.0 2 100.0 2 100.0 1 100.0 1 100.0 2 100.0 2 100.0 
Hand # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % 
Beside the pelvis 2 100.0 2 100.0 0 0.0 0 0.0 1 50.0 1 50.0 1 100.0 0 0.0 1 100.0 1 100.0 2 100.0 2 100.0 1 100.0 1 100.0 1 50.0 1 50.0 
On the pelvis 0 0.0 0 0.0 1 100.0 1 100.0 1 50.0 1 50.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 50.0 
On the femur 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 50.0 0 0.0 
Total 2 100.0 2 100.0 1 100.0 1 100.0 2 100.0 2 100.0 1 100.0 0 0.0 1 100.0 1 100.0 2 100.0 2 100.0 1 100.0 1 100.0 2 100.0 2 100.0 
Knee # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % 
Extended 2 100.0 2 100.0 1 100.0 1 100.0 3 100.0 3 100.0 0 0.0 1 100.0 1 100.0 1 100.0 2 100.0 1 100.0 1 100.0 1 100.0 3 75.0 3 75.0 
Loosely flexed 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 25.0 1 25.0 
Total 2 100.0 2 100.0 1 100.0 1 100.0 3 100.0 3 100.0 0 0.0 1 100.0 1 100.0 1 100.0 2 100.0 1 100.0 1 100.0 1 100.0 3 100.0 4 100.0 
Foot # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % 
Plantarflexed 1 50.0 1 50.0 0 0.0 0 0.0 2 100.0 2 100.0 1 100.0 1 100.0 1 100.0 1 100.0 0 0.0 1 100.0 1 100.0 1 100.0 3 100.0 2 66.7 
On the lateral side 1 50.0 1 50.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 1 33.3 
On the medial side 0 0.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 2 100.0 2 100.0 1 100.0 1 100.0 2 100.0 2 100.0 1 100.0 1 100.0 1 100.0 1 100.0 1 100.0 1 100.0 1 100.0 1 100.0 3 100.0 3 100.0 

Table 4.89: Diffi b f1 ti diff1 h /cl - ' 
2 3A 3B 4A 4B 4C 4D 5 

Right Left Right Left Right Left Right Left Right Left Right Left Right Left Right Left 
Elbow # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % 
Extended 2 100.0 1 100.0 1 50.0 0 0.0 5 100.0 3 75.0 1 50.0 1 100.0 1 100.0 1 100.0 2 100.0 2 100.0 0 0.0 0 0.0 1 100.0 1 100.0 
Loosely flexed 0 0.0 0 0.0 1 50.0 2 100.0 0 0.0 1 25.0 1 50.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 2 100.0 1 100.0 2 100.0 2 100.0 5 100.0 4 100.0 2 100.0 1 100.0 1 100.0 1 100.0 2 100.0 2 100.0 0 0.0 0 0.0 1 100.0 1 100.0 
Hand # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % 
Beside the pelvis 2 100.0 1 100.0 1 50.0 0 0.0 1 25.0 1 33.3 1 50.0 1 100.0 1 100.0 0 0.0 2 100.0 2 100.0 0 0.0 0 0.0 1 100.0 1 100.0 
On the pelvis 0 0.0 0 0.0 1 50.0 2 100.0 3 75.0 2 66.7 1 50.0 0 0.0 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 2 100.0 1 100.0 2 100.0 2 100.0 4 100.0 3 100.0 2 100.0 1 100.0 1 100.0 1 100.0 2 100.0 2 100.0 0 0.0 0 0.0 1 100.0 1 100.0 
Knee # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % 
Extended 1 100.0 1 100.0 1 100.0 2 100.0 5 100.0 5 100.0 2 100.0 2 100.0 1 100.0 1 100.0 2 100.0 2 100.0 0 0.0 0 0.0 2 100.0 2 100.0 
Total 1 100.0 1 100.0 1 100.0 2 100.0 5 100.0 5 100.0 2 100.0 2 100.0 1 100.0 1 100.0 2 100.0 2 100.0 0 0.0 0 0.0 2 100.0 2 100.0 
Foot # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % # % 
Plantarflexed 1 100.0 0 0.0 0 0.0 0 0.0 1 33.3 3 100.0 1 100.0 0 0.0 1 100.0 0 0.0 1 100.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 
On the lateral side 0 0.0 1 100.0 0 0.0 0 0.0 2 66.7 0 0.0 0 0.0 1 100.0 0 0.0 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0 1 100.0 
Total 1 100.0 1 100.0 0 0.0 0 0.0 3 100.0 3 100.0 1 100.0 1 100.0 1 100.0 1 100.0 1 100.0 1 100.0 0 0.0 0 0.0 I 100.0 1 100.0 

147 



--,,,,._; --- --· ~ • 
.,. -...-

y -~ ~ 
~ .. ... " 

.__,_ 
~ 

,,,.. 

100% , · -

80% 

60% * 

40% 

20% I.• 

O% E1~ E1~ El: E1~ E1~ El~ E1~ E1~ E1~ E1~ E1~ E1~ E1~ E1~ E1~ E1~ :j:j:j:j:j:1j:j:j:j:j:j:j:j:j:j:j 
Males Pemale: Males Pemalei Males Pemale: Males Pemale: Males Pemalei Males female: Males l=<emale: Males Pemale1 

2 3A 3B 4A 4B 4C 4D 5 

Mortuary clusters 

I • Extended IE! Loosely flexed I 

Figure 4.86: Differences in the position of the elbows between males and females from different mortuary phases/clusters 
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Figure 4.87: Differences in the position of the hands between males and females from different mortuary phases/clusters 
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Figure 4.88: Differences in the position of the feet between males and females from different mortuary phases/clusters 
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Summary 
There appears to be a pattern between the clusters. The majority of individuals within 

clusters had their elbows extended, except for cluster 3A, where most were loosely 

flexed. The majority of individuals in the clusters had their hands beside their pelves, 

except in clusters 3A and 3B where most had their hands on their pelves, including 

the only middle aged adult with their hands on their pelvis. The only young male with 

loosely flexed knees was in cluster 5. The majority of males and females had their feet 

plantarflexed. There were few individuals with their feet lying on the lateral side, the 

majority of which only had one foot in this position. Overall there was little variation 

between males and females within the clusters except for clusters 3A and 3B where 

individuals irrespective of age or sex had a higher proportion of their elbows loosely 

flexed and their hands on their pelves 

Plain and rice burials 

Table 4.90 summarises the subadults and adults buried in plain burials (straight in the 

ground) or in rice burials. Of the 47 individuals in the sample, 20 of them were buried 

in rice. The proportions of plain and rice burials were very similar between males and 

females (Table 4.91). Table 4.92 summarises the type of burial for males and females 

between the age ranges. Young and middle aged females had slightly higher 

proportions of rice burials than males from the same age ranges (Figure 4.89). Table 

4.93 summarises the type of burial for males and females buried on different 

orientations. Both plain and rice burials were oriented in all directions (North, 

Northeast, East and South) for males. There were no plain burials oriented East for 

females and no rice burials oriented South (Figure 4.90) . 

Table 4.90: Subadults and adults buried in different matrices 
Infants Children Young Middle Old Adult Total 

# % # % # % # % # % # % # % 
Plain 1 100.0 3 100.0 10 58.8 4 40.0 6 66.7 3 42.9 27 57.4 
Rice 0 0.0 0 0.0 7 41.2 6 60.0 3 33.3 4 57.1 20 42.6 
Total 1 100.0 3 100.0 17 100.0 10 100.0 9 100.0 7 100.0 47 100.0 

Table 4.91: Males and females buried in different matrices 
Males Females Unknown Total 

# % # % # % # % 
Plain 9 56.3 8 50.0 6 54.5 23 53.5 
Rice 7 43.8 8 50.0 5 45.5 20 46.5 
Total 16 100.0 16 100.0 11 100.0 43 100.0 
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Table 4.92: Males and females within the age ranges buried in different matrices 
Y oun12 adults Middle adults Old adults 

Males Females Males Females Males Females Total 
# % # % # % # % # % # % # % 

Plain 5 55.6 1 25.0 2 66.7 2 40.0 2 66.7 4 66.7 16 53 .3 

\ 
Rice 4 44.4 3 75.0 1 33.3 3 60.0 1 33.3 2 33.3 14 46.7 
Total 9 100.0 4 100.0 3 100.0 5 100.0 3 100.0 6 100.0 30 100.0 

Table 4.93: Distrib · f d f, buried on diff, h 
N NE E s 

Males Females Males Females Males Females Males Females Total 
# % # % # % # % # % # % # % # % # % 

Plain 4 66.7 2 40.0 1 33.3 0 0.0 1 50.0 4 80.0 3 60.0 2 100.0 17 53 .1 
Rice 2 33.3 3 60.0 2 66.7 4 100.0 1 50.0 1 20.0 2 40.0 0 0.0 15 46.9 
Total 6 100.0 5 100.0 3 100.0 4 100.0 2 100.0 5 100.0 5 100.0 2 100.0 32 100.0 
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Figure 4.89: Males and females within the age ranges buried in different matrices 
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Figure 4.90: Distribution of males and females buried on different orientations in mortuary phases 
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Summary 

There was a fairly even proportion of males and females buried in both plain and rice 

burials. There were a slightly higher proportion of young males and females buried in 

rice burials than the older age ranges. There was no pattern in the orientation of plain 

or rice burials. 

Differences in positions between males and females 

Table 4.94 summarises the differences in position between males and females in plain 

and rice burials. Figure 4.91 shows that males and females had very similar 

proportions of extended and loosely flexed elbows within the two types of burials, 

however, there were less individuals in rice burials with loosely flexed elbows. There 

were fairly similar proportions of hand positions between males and females buried in 

plain burials however, there were more females buried in rice burials with their hands 

on their pelves (Figure 4.92). The male with loosely flexed knees was in a plain 

burial. There were a higher proportion of individuals with their feet plantarflexed in 

rice burials (Figure 4.93). The sample sizes were too small to test for significance of 

differences in position between males and females in plain or rice burials; however, 

there were no statistically significant differences in the position of the elbows, knees, 

hands and feet between adults buried in different burials matrices. 
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Table 4.94: Differences in QOSition between males and females buried in different matrices 
Plain Rice 

Male Female Male Female 
Right Left Right Left Right Left Right Left 

Elbow # % # % # % # % # % # % # % # % 
Extended 6 85.7 4 66.7 5 71.4 4 66.7 5 100.0 3 60.0 8 100.0 5 83.3 
Loosely flexed 1 14.3 2 33.3 2 28.6 2 33.3 0 0.0 2 40.0 0 0.0 1 16.7 
Total 7 100.0 6 100.0 7 100.0 6 100.0 5 100.0 5 100.0 8 100.0 6 100.0 
Hand # % # % # % # % # % # % # % # % 
Beside the pelvis 5 71.4 4 66.7 5 71.4 4 66.7 4 71.4 4 80.0 4 57.1 2 40.0 
On the pelvis 1 14.3 2 33.3 2 28.6 2 33.3 1 14.3 1 20.0 3 42.9 3 60.0 
On the femur 1 14.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 7 100.0 6 100.0 7 100.0 6 100.0 5 100.0 5 100.0 7 100.0 5 100.0 
Knee # % # % # % # % # % # % # % # % 
Extended 7 87.5 6 85.7 6 100.0 7 100.0 6 100.0 7 100.0 8 100.0 8 100.0 
Loosely flexed 1 12.5 1 14.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 8 100.0 7 100.0 6 100.0 7 100.0 6 100.0 7 100.0 8 100.0 8 100.0 
Foot # % # % # % # % # % # % # % # % 
Plantarflexed 4 66.7 3 50.0 1 50.0 0 0.0 5 83.3 6 100.0 4 66.7 4 66.7 
Lying on the lateral side 2 33.3 2 33.3 1 50.0 2 100.0 1 16.7 0 0.0 2 33.3 2 33.3 
Lying on the medial side 0 0.0 1 16.7 0 o .. o 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Total 6 100.0 6 100.0 2 100.0 2 100.0 6 100.0 6 100.0 6 100.0 6 100.0 
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Figure 4.91 : Differences in the position of the elbows between males and females burial types 
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Figure 4.92: Differences in the position of the hands between males and females burial types 
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Figure 4.93: Differences in the position of the feet between males and females burial types 

Differences in positions between the adult age ranges 

Table 4.95 summarises the differences in position between young, middle and old 

aged adults in plain and rice burials. Figure 4.94 shows that the majority of young and 

old adults with loosely flexed elbows were in plain burials. Figure 4.95 shows that the 

only middle adult with their hands on their pelvis was in a rice burial. Figure 4.96 

shows that a higher proportion of young, middle and old age adults with plantarflexed 

feet were in rice burials . 
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Table 4.95: Differences in position between young, middle and old adults in burial types 
--·-

Plain Rice 
Young adults Middle Adults Old adults Young Adults Middle adults Old Adults 

Rie:ht Left Rie:ht Left Rie:ht Left Right Left Right Left Right Left 
Elbow # % # % # % # % # % # % # % # % # % # % # % # % 
Extended 9 100.0 7 77.8 3 100.0 2 100.0 3 50.0 3 60.0 6 100.0 4 80.0 5 100.0 3 75.0 3 100.0 1 33.3 
Loosely flexed 0 0.0 2 22.2 0 0.0 0 0.0 3 50.0 2 40.0 0 0.0 1 20.0 0 0.0 1 25.0 0 0.0 2 66.7 
Total 9 100.0 9 100.0 3 100.0 2 100.0 6 100.0 5 100.0 6 100.0 5 100.0 5 100.0 4 100.0 3 100.0 3 100.0 
Hand # % # % # % # % # % # % # % # % # % # % # % # % 
Beside the pelvis 8 88.9 5 71.4 3 100.0 2 100.0 3 50.0 3 60.0 3 60.0 3 75.0 4 80.0 3 75.0 2 66.7 1 33.3 
On the pelvis 0 0.0 2 28.6 0 0.0 0 0.0 3 50.0 2 40.0 2 40.0 1 25.0 1 20.0 1 25.0 1 33.3 2 66.7 
On the femur 1 11.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 9 100.0 7 100.0 3 100.0 2 100.0 6 100.0 5 100.0 5 100.0 4 100.0 5 100.0 4 100.0 3 100.0 3 100.0 
Knee # % # % # % # % # % # % # % # % # % # % # % # % 
Extended 7 87.5 7 87.5 3 100.0 3 100.0 5 100.0 5 100.0 7 100.0 7 100.0 6 100.0 6 100.0 3 100.0 3 100.0 
Loosely flexed 1 12.5 1 12.5 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Total 8 100.0 8 100.0 3 100.0 3 100.0 5 100.0 5 100.0 7 100.0 7 100.0 6 100.0 6 100.0 3 100.0 6 0.0 
Foot # % # % # % # % # % # % # % # % # % # % # % # % 
Plantarflexed 6 85.7 3 42.9 0 0.0 1 100.0 1 33.3 0 0.0 3 50.0 5 83.3 3 75.0 4 100.0 2 100.0 1 50.0 
Lying on the lateral side 1 14.3 4 57.1 1 100.0 0 0.0 2 66.7 2 66.7 3 50.0 1 16.7 0 25.0 0 0.0 0 0.0 1 50.0 
Lying on the medial side 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 33.3 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Total 7 100.0 7 100.0 1 100.0 1 100.0 3 100.0 3 100.0 6 100.0 6 100.0 4 100.0 4 100.0 2 100.0 2 100.0 
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Figure 4.94: Differences in the position of the elbows between the age ranges of adults burial types 
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Figure 4.95: Differences in the position of the hands between the age ranges of adults burial types 
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Figure 4.96: Differences in the position of the feet between the age ranges of adults burial types 

Summary 
The majority of the young and old aged males and females with loosely flexed elbows 

were in plain burials. These were in clusters 3A, 4A and phase 5. Of the individuals 

with loosely flexed elbows in rice burials, two were in cluster 3B and one was in 4B. 

The individuals in plain burials with their hands on their pelves were young and old 

males and females in clusters 3A, 3B, 4A and phase 5. The individuals in rice burials 

with their hands on the pelves were young, middle and old males and females 

(including the only middle aged individual with their hands on their pelvis), with all 

but one from cluster 3B. The young male from phase 5 with loosely flexed knees was 

in a plain burial. The majority of individuals with their feet plantarflexed in plain 

burials were young, middle and old males and females from phases 2 and 5. The 

individuals from rice burials with their feet plantarflexed were young, middle and old 

males and females from clusters 3B, 4A, 4B, 4C, 4D and phase 5. 
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COMPARISONS BETWEEN THE SITES 

The previous sections detailing the differences within sites showed no statistical 

differences between males and females or by age, so this section compares all adults 

irrespective of sex or age. Table 4.96 summarises the adult sample size for each site. 

These are illustrated in Figure 4.97 

Sites 
BanLumKhao Ban Non Wat Noen U-Loke Total 

Males 12 34.3 32 35.6 16 37.2 60 35.7 
Females 22 62.9 32 35.6 16 37.2 70 41.6 
Unknown l 2.9 26 28 .9 11 25.6 38 22.6 
Total 35 100.0 90 100.0 43 100.0 168 100.0 

100% -,---.~--..-----...-----.-- -----

80% -1---

60% +-----, 

40% +------j 

20% -1---

0% +---

Ban LumKhao Ban Non Wat Noen U-Loke 

I• Males []I Females D Unknown I 
Figure 4.97: Adult sample size between the sites 

Ban Lum Khao and Noen U-Loke 

Table 4.97 summarises the differences in the position of the elbows, hands, knees and 

feet of the adults from Ban Lum Khao and Noen U-Loke. There was a statistically 

significant difference in the position of the right elbows between the adults from the 

two sites, with more adults from Ban Lum Khao with loosely flexed elbows (Figure 

4.98). The adults from Ban Lum Khao had more variation in the position of the hands, 

while the majority of those from Noen U-Loke had their hands beside the pelvis 

(Figure 4.99). This difference was statistically significant between the right hands and 

left hands. The position of the knees was very similar between the two sites (Figure 

4.100). There was also a statistically significant difference in the position of the right 
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and the left feet between the adults from Ban Lum Khao and Noen U-Loke, with no 

individuals at Noen U-Loke with disarticulated feet (Figure 4.101) . 

ffi :erences m pos1t10n between a dults fi 
BanLumKhao 
Right Left 

Elbow # % # % 
Extended 14 63.6 12 60.0 
Loosely flexed 8 36.4 8 40.0 

Total 22 100.0 20 100.0 

Hand # % # % 
Beside the pelvis 4 22.2 5 27 .8 
On the pelvis 10 55.6 8 44.4 
On the femur 4 22.2 4 22.2 
On the abdomen 0 0.0 1 5.6 
Total 18 100.0 18 100.0 
Knee # % # % 
Extended 30 96.8 30 100.0 
Loosely flexed 1 3.2 0 0.0 
Total 31 100.0 30 100.0 

Foot # % # % 
Plantarflexed 8 44.4 7 36.8 
Lying on the lateral side 2 11.1 4 21.1 

Lying on the medial side 0 0.0 0 0.0 
Disarticulated 8 44.4 8 42.1 
Total 18 100.0 19 100.0 
* Right elbow p-value 0.01 
* Right hand p-value 0.002 Left hand p-value 0.006 
* Right foot p-value 0.001 Left foot p-value 0.001 

100% I km·-= 

80% 

60% 

40% 

20% 

0% 

BanLumKhao 

Noen U-Loke 
Right Left 
# % # % 
30 90.0 21 75.0 

3 9.1 7 25 .0 

33 100.0 28 100.0 
# % # % 

23 71.9 17 68 .0 
8 25.0 8 32.0 
1 3.1 0 0.0 
0 0.0 0 0.0 

32 100.0 25 100.0 
# % # % 

37 97.4 38 97 .4 
1 2.6 1 2.6 

38 100.0 39 100.0 
# % # % 

17 63 .0 16 59 .3 
9 33.3 10 37.0 

1 3.7 1 3.7 
0 0.0 0 0.0 

27 100.0 27 100.0 

Noen U-Loke 

I • Extended CJ Loosely flexed I 

n U-Loke 

Figure 4.98 : Differences in the position of the elbows between adults from BLK and NUL 
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Figure 4.99: Differences in the position of the hands between adults from BLK and NUL 
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Figure 4.100: Differences in the position of the knees between adults from BLK and NUL 
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Figure 4.101: Differences in the position of the feet between adults from BLK and NUL 

Ban Lum Khao and Ban Non Wat 

Table 4.98 summarises the differences in the position of the elbows, hands, knees and 

feet of the adults from Ban Lum K.hao and the contemporaneous period at Ban Non 

Wat. 

Table 4.98 : Diffi !rences m JOSltlOn b dults fi Ban Lum Kh d Noen U-Loke 
BanLumKhao Ban Non Wat 
Right Left Right Left 

Elbow # % # % # % # % 
Extended 14 63.6 12 60.0 26 55 .3 33 67 .3 
Loosely flexed 8 36.4 8 40.0 20 42.6 15 30.6 
Flexed 0 0.0 0 0.0 1 2.1 1 2.0 
Total 22 100.0 20 47 100.0 49 100.0 
Hand # % # % # % # % 
Beside the pelvis 4 22.2 5 27 .8 19 38 .7 24 51.1 
On the pelvis 10 55 .6 8 44.4 22 44.9 19 40.4 
On the femur 4 22.2 4 22.2 7 14.3 3 6.4 
On the abdomen 0 0.0 1 5.6 1 2.0 1 2.1 
Total 18 100.0 18 100.0 49 100.0 47 100.0 

Knee # % # % # % # % 

Extended 30 96.8 30 100.0 63 96.9 60 95 .2 
Loosely flexed 1 3.2 0 0.0 2 3.1 3 4.8 
Total 31 100.0 30 100.0 65 100.0 63 100.0 

Foot # % # % # % # % 
Plantarflexed 8 44.4 7 36.8 28 52.8 23 46.0 
Lying on the lateral side 2 11.1 4 21.1 14 26.4 12 24.0 
Lying on the medial side 0 0.0 0 0.0 3 5.7 4 8.0 
Dorsiflexed 8 44.4 8 42.1 0 0.0 5 10.0 
Disarticulated 0 0.0 0 0.0 8 15.l 6 12.0 
Total 18 100.0 19 100.0 53 100.0 50 100.0 
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The variation in positions and proportions of these were very similar between Ban 

Lum Khao and Ban Non Wat for the elbows (Figure 4.102), hands (Figure 4.103), 

knees (Figure 4.104) and feet (Figure 4.105). There were no statistically significant 

differences between the elbows, hands, knees or feet between Ban Lum Khao and Ban 

Non Wat. 
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Figure 4.102: Differences in the position of the elbows between adults from BLK and BNW 
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Figure 4 .1 03: Differences in the position of the hands between adults from BLK and BNW 
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Figure 4.104: Differences in the position of the knees between adults from BLK and BNW 
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Figure 4.105: Differences in the position of the feet between adults from BLK and BNW 
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CHAPTER 5: DISCUSSION 

The aim of this thesis was to undertake a comparative analysis of one aspect of the 

mortuary practices of three sites in the Mun Valley area in Northeast Thailand: Ban 

Lum Khao, Ban Non Wat and Noen U-Loke. To assess whether there were any 

differences in the position of the upper and lower limbs and extremities of individuals 

in relation to sex or age. Furthermore to assess whether there were differences or 

similarities in the positions of individuals within or between sites and whether these 

were regional or temporal. Finally to interpret these positions from the perspective of 

field anthropology to assess whether the positions were an indication of the context in 

which the individuals were buried. 

The following discussion begins with a summary of the positions observed in the 

elbows, hands, knees and feet of individuals at all three sites and a possible 

interpretation of these. They will be discussed in relation to the specific sites later. 

Summary of positions 

Many of the positions observed in individuals were interrelated, for example, the 

hands and the elbows. Because of this interaction, the interpretations are complicated, 

with multiple possible explanations. 

Subadults 

There were four positions observed in the elbows of subadults at the sites. They were 

extended, loosely flexed, flexed and fully flexed. The majority of the subadults had 

their elbows extended or loosely flexed. There were only three exceptions to this, one 

subadult with flexed elbows and two with fully flexed elbows. 

The bones of the hands were often absent as they had not ossified and would still have 

been in their cartilaginous state at the time of death, so had decomposed. The 

subadults' whose hand positions could be assessed included, beside the pelvis, on the 

pelvis, on the abdomen and on the shoulder. The majority of subadults had their hands 

beside their pelves or on their pelves. 
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The position of the elbows and the hands were interrelated. The subadults with their 

elbows extended, loosely flexed and flexed had their hands either, beside the pelvis, 

on the pelvis or on the abdomen. The individuals with their elbows fully flexed had 

their hands on their shoulders. The only subadult with flexed elbows was from Ban 

Non Wat and had its hands on its abdomen (Burial 87 Figure 5.1). One subadult with 

fully flexed elbows was from Ban Lum Khao (B90 Figure 5.2), however, only its left 

elbow was fully flexed. The second was from Noen U-Loke (B97 Figure 5.3) with 

both elbows fully flexed. It is likely that the child from Ban Lum Khao with the left 

hand on its shoulder had it placed there intentionally as it is an unnatural position. The 

child from Noen U-Loke with its hands placed near its shoulders may have had 

cerebral palsy (Tayles 2001). This is a debilitating and physically restricting illness, 

which may explain the position of its upper limbs . 

The specific position of the hands included the surface on which they were positioned. 

The majority of subadults had their hands placed on the palmar surface. However, 

there were three subadults with their hands placed on the dorsal surface. Two were 

from Ban Non Wat, in different areas of the sites, in the Bronze and Late Bronze Ages 

and one individual was from Noen U-Loke. The individuals with their hands on their 

dorsal surface were infrequent and were possibly not intentionally placed that way. 

There were three positions seen in the knees of subadults at all the sites, extended, 

loosely flexed or flexed. The feet, like the hands, were often absent. The positions of 

those whose feet were assessable were, plantarflexed, lying on the lateral or medial 

side, dorsiflexed or disarticulated. 

The position of the knees and feet were probably not intentional, the position of the 

lower limbs usually dictating the position of the foot. The older of the subadults had a 

tendency to have their knees extended, similar to the adults, with their feet 

plantarflexed. However, the knees of younger subadults were more often loosely 

flexed or flexed. This may have been a reflection of the malleability of their limbs or 

it may have been related to the rotation of the lower limb, or a combination of both. 

The innominates of subadults are represented in three main elements, the three 

primary centres of ossification, the ilium, the ischium and the pubis. These remain 
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Figure 5.1: Figure 5.2: Figure 5.3: 
BNW Burial 87 BLK Burial 90 NUL Burial 97 

Figure 5.4: Figure 5.5 : Figure 5.6: 
BNW Burial 188 BLK Burial 52 NUL Burial 42 

These pictures are provided to illustrate variations in the positions between individuals at the sites.168 
They are referred to in the text. 
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three parts until they fuse in the acetabulum during adolescence. Similarly the 

proximal epiphyses or femoral heads do not fuse to the diaphyses of the femora until 

adolescence. In younger subadults these elements would have become more easily 

disarticulated as the cartilage decomposed, which may have resulted in the rotation of 

the lower limbs more frequently in younger individuals. If the lower limb had rotated 

medially or laterally the feet were usually on the medial or lateral side. 

The specific position of the feet was also observed, this included the surface on which 

they were positioned or whether they were lying over one another. Variations for feet 

that were plantarflexed were, over the other and some that were lying on the lateral 

side, were plantarflexed. There were no specific observations for those that were lying 

on the medial side, dorsiflexed or disarticulated . 

There was a high degree of variation in the positions of subadults; however, the only 

pattern observed was an increasing similarity to the positions of adults with age. This 

may have been because younger subadults were harder to position, because of the 

malleability of their limbs and the cartilaginous state of their joints was less stable. 

However, it may have been that the older subadults were given a similar mortuary 

treatment to adults. 

Adults 

The majority of the adults at the three sites had their elbows extended or loosely 

flexed. There was only one individual with flexed elbows. There were four positions 

observed in the hands, these were, beside the pelvis, on the pelvis, on the femur and 

on the abdomen. There were only two individuals with their hands on their abdomen 

The position of the elbows and the hands were interrelated and the degree of 

constriction or abduction (raising the arm laterally and upward) of the shoulder also 

had an influence on their position. If the elbow was extended, the hand was usually 

beside the pelvis or on the femur; however, there were some individuals with tightly 

constricted shoulders and extended elbows who had their hands on their pelvis. If the 

elbow was loosely flexed, the hand was most frequently on the pelvis. The female 

with her upper limbs flexed was from Ban Non Wat (B188 Figure 5.4) and had her 
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hands on her abdomen. One female from Ban Lum Khao (B52 Figure 5.5) had her left 

hand on her abdomen. 

The position of the hands may have been a consequence of the position of the elbows 

as a reflection of the way the body was interred, for example, if the body was interred 

in a wide or a narrow grave or a tight wrapping; the latter restricting the available 

space for the upper limbs. However, it is possible that individuals had their hands 

intentionally placed beside the pelvis, on the pelvis, on the abdomen or on the femur, 

influencing the position of the elbows. Alternatively if the hands were intentionally 

placed, they may simply have been placed beside the body or on the body. If they 

were placed on the body, possible movement during burial, or during the 

decomposition of the individual may have then dictated where the hands were either, 

on the pelvis, abdomen or the femur. Or the position of the hands may have been 

related to specific practices involved in the preparation of the body, for example, if 

the hands were tied, as in contemporary Northern Thailand. 

The specific position of the hands included the surface on which they were positioned 

or whether they were crossed over one another. The majority of the hands were on 

their palmar surf ace. 

There were two individuals with their hands on their pelvis, on the palmar surface, 

crossed. One was a male from Noen U-Loke (B42 Figure 5.6) with his right hand 

crossed over the left; the other was a female from Ban Non Wat (B154 Figure 5.7) 

with her left hand crossed over the right. There were only two individuals with their 

hands on their dorsal surface; both were from the Bronze Age period at Ban Non Wat 

in squares B2 and BS (B67 Figure 5.8 and B70 Figure 5.9). It is possible that these 

positions were a result of movement during the burial of the individual and were not 

in ten ti onal. 

There were six individuals at the sites with their hands lying on the medial side, 

beside the pelvis. Three were from Noen U-Loke, a female (B108) from Mortuary 

Phase 2 and a male (B94) and female (B62) both from Mortuary Phase 4. The other 

three were from Ban Non Wat, two were from the Late Bronze Age in square Yl, a 

male, (B97) and a female (B76) and one was a female (B68) from the Bronze Age in 
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BS. Some of these individuals had only one hand on the medial side and while some 

were interred in similar areas or periods of the respective sites, the position of their 

hands on the medial sides was possibly just a reflection of how tightly they were 

wrapped, rather than an intentional practice. 

The anatomical articulation of the hands in an unstable position, suggests that the 

individual was interred in dry or fine grained soil and that the soft tissues were 

replaced continually as they decomposed. For example, the hands on the medial sides 

and the hands on the abdomen or pelvis, where the ligaments between the individual 

bones and the soft tissue they were positioned on or supported by had decomposed. 

The position of the hands against the body also suggests they may have been tightly 

wrapped, but in a perishable material that decomposed before the ligaments. 

The adults at all three sites had their knees either, extended or loosely flexed. The 

majority of adults had their knees extended, only six had their knees loosely flexed . 

Five of them had only one knee loosely flexed. One was a female from Ban Lum 

Khao (B52, see Figure 5.5) and four were from Ban Non Wat from the Bronze and 

Late Bronze Ages. Three were males (B70, see Figure 5.9, B136 and B152) and one 

was female (B188, see Figure 5.4). There was also one male from Noen U-Loke 

(B60) with both knees loosely flexed. There were five positions observed in the feet 

of adults: plantarflexed, lying on the lateral side, lying on the medial side, dorsiflexed 

or disarticulated. 

The positions of the lower limbs usually dictated the position of the foot. If the lower 

limb had not rotated the foot was usually plantarflexed, however, if the lower limb 

was laterally or medially rotated the foot was usually on the lateral side or the medial 

side. In some cases the foot was dorsiflexed, as it had rotated laterally and overturned 

onto the dorsal surface. Some were disarticulated, where the foot bones were no 

longer in articulation. 

The position of the knees and feet were probably not intentional, as the upper limbs 

and hands were, but rather moved into position depending on the environment in 

which they were interred, the amount of space they had to move and gravity. The 

positions then give an indication of how the individual was interred. 
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Figure 5.7: Figure 5.8: Figure 5.9: 
BNW Burial 154 BNW Burial 67 BNW Burial 70 

Figure 5.10: Figure 5 .11: Figure 5.12: 
BNW Burial 78 BNW Burial 68 BNW Burial 161 

These pictures are provided to illustrate variations in the positions between individuals at Ban Non 172 
Wat. They are referred to in the text. 
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The individuals with their knees extended either had their feet plantarflexed, or lying 

on the lateral side and plantarflexed. There are several possible interpretations for 

these positions. The individuals with their knees extended and their feet in 

plantarflexion may have been inhumed and the weight of the soil on their feet resulted 

in this position, for example, B78 (Figure 5.10, compare with Figure 2.8 and 2.11), or 

alternatively they may have been wrapped with their feet plantarflexed, with their toes 

pointed. The individuals with their knees extended and their feet lying on the lateral 

side and plantarflexed, had their pelves articulated. This suggests they were interred in 

a narrow grave or that they were tied or tightly wrapped, for example, B68, Figure 

5.11, compare with Figure 2.10). 

Some individuals had their knees loosely flexed, with their feet lying on the lateral (B 

188, see Figure 5.4) or medial side, or dorsiflexed (B161, Figure 5.12). This suggests 

that the lower limbs had enough space and freedom to rotate and that they were 

interred in a wider grave or were not tightly wrapped. Finally the bones of the feet of 

some individuals were disarticulated. It may be that they were disturbed post-mortem 

by some agency. Alternatively it may be a reflection of the context in which they were 

interred. It is possible that there was no soil to replace the tissues of the feet as they 

decomposed, which could indicate a coffin. Or, if the individual was wrapped in a 

durable wrapping or in a short grave and the feet were in an unstable position, with 

their toes pointing up, they could have disarticulated as the soft tissues decomposed 

(B64 Figure 5 .13). However, many of the individuals had pottery items placed beyond 

the head and/or feet, which is evidence against a short grave cut. 

The specific position of the feet included the surface on which they were positioned or 

whether they were crossed or lying over one another. There were variations in the feet 

that were plantarflexed. These included, neutral, crossed, the calcaneus on the lateral 

side or over or under one another. Variations for the feet that were lying on the lateral 

or medial side, included, neutral, plantarflexed, or over or under one another. The 

only variations in the position of disarticulated were, crossed and over one another. 

There were no variations in the position of dorsiflexed. There were three individuals 

with their feet crossed. Two were female, one was from Ban Lum Khao (B49 Figure 

5.14) and one from Noen U-Loke (B99) who both had their right foot crossed over 
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their left. The third was a male (B56) from Ban Non Wat had his left foot crossed 

over his right. 

Site perspectives 

The following discussion summarises the positions observed in the elbows, hands, 

knees and feet of the individuals at the specific sites. Including the variations in the 

positions observed between subadults, males and females, young, middle and old aged 

adults and between the mortuary phases and how these relate to the hypotheses 

formulated in Chapter three. 

Ban Lum Khao 

Positions 

The subadults and adults in primary burials at Ban Lum Khao were interred lying in 

an extended, supine position. However, many of the adults had been disturbed. The 

sample size for the subadults was small and the only pattern in their positions was a 

trend in the similarity of their positions to those of adults, with increasing age. 

There were only five complete males and two complete females, the latter had all 

their limbs and extremities positioned symmetrically. Less than half of adults could 

have their elbows, hands or feet assessed. The majority of the adults had their elbows 

either, extended or loosely flexed; the hands were beside the pelvis, on the pelvis, or 

on the femur. The knees were extended and the feet were either, plantarflexed, lying 

on the lateral side or disarticulated. There was one female (B52 see figure 5.5) with 

her left hand on her abdomen and her right leg loosely flexed. 

There were slight variations in these positions between the adults at the site; however, 

there were no statistically significant differences between males or females or 

between young, middle or old aged individuals. This does not reject the null 

hypotheses, that there were no differences in the position of the elbows, hands, knees 

and feet between males or females, or young, middle and old aged adults at Ban Lum 

Khao. 
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Figure 5.13: Figure 5.14: Figure 5.15: 
BNW Burial 64 BLK Burial 49 BLK Burial 27 

Figure 5.16: Figure 5.17: Figure 5.18: 
BLK Burial 75 BLK Burial 7 BLK Burial 45 

These pictures are provided to illustrate variations in the positions between individuals at Ban Lum 17 5 
Khao. They are referred to in the text. 
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Figure 5.19: Figure 5.20: Figure 5.21: 
BLK Burial 80 BLK Burial 81 BLK Burial 42 

Figure 5.22: Figure 5.23: Figure 5.24: 
BLK Burial 59 BLK Burial 64 BLK Burial 95 

These pictures are provided to illustrate variations in the positions between individuals at Ban Lum I 76 
Khao. They are referred to in the text. 
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The adults in Mortuary Phase 1 all had their elbows extended; their hands on their 

femora, their knees extended and none of the feet could be assessed. In Mortuary 

Phase 2 and 3 there was a change; the elbows were either, extended or loosely flexed, 

with the hands beside or on the pelvis, or on the femur. The knees were extended and 

the feet were plantarflexed, lying on the lateral side or disarticulated. While it is 

possible there may have been a change between phases 1 and phases 2 and 3, the 

sample sizes were extremely small and unevenly distributed and as a result there were 

no significant differences in the position of adults over time. This does not reject the 

null hypothesis that there were no differences between the elbows, hands, knees and 

feet between the phases. 

Field anthropology 

The complete individuals at Ban Lum Khao showed signs of constriction (B49 Figure 

5.14, B27 Figure 5.15, B75 Figure 5.16, B7 Figure 5.17, compare with figure 2.10). 

There was a conceptual linear alignment from the widest part of the body, the 

shoulders, to the feet, with no movement of elements outside the alignment. The 

individuals with their elbows extended, had t~eir upper limbs aligned along this 'line' 

and their hands beside their pelves. The other individuals had their humeri aligned 

along this 'line' with their elbows loosely flexed and their hands on their pelves. The 

hands of the individuals that were on the pelvis in an unstable position had fallen into 

the pelvic cavity. This is evidence against the continual replacement of the soft tissues 

with soil. These individuals had constricted shoulders, verticalisation of the clavicles, 

their hips were articulated and there was no lateral or medial rotation of the lower 

limbs, which had an effect on the individuals' feet. Some of the feet were 

disarticulated, some were plantarflexed and some were lying on the lateral side and 

plantarflexed. These positions support the idea of a tight durable wrapping. 

The majority of the interments of adults at Ban Lum Khao appeared to have been 

disturbed, or not to be in their primary position. There are many individuals whose 

upper body was disturbed or missing (B 45 Figure 5.18, B80 Figure 5.19, B81 Figure 

5.20). The other individuals had 'tumbling' in the thoracic region (B 42 Figure 5.21, 

B59 Figure 5.22, B64 Figure 5.23 and B95 Figure 5.24, compare with Figures 2.9, 

2.14 and 2.15). The lower limbs of these individuals had laterally or medially rotated 

out of the acetabular sockets of the innominates and there was also evidence for 
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movement of the lower limbs where the tibiae had slipped away from the femora and 

many of the individuals' foot bones were disarticulated. 

There are several possible explanations for this. The disturbance of some of these 

burials was caused by the later interment of burials above them. However, in some of 

the burials the movements observed are similar to those expected if the body 

decomposed in an empty space and was then moved (Boddington 1987; Brothwell 

1987). As discussed in Chapter two there was surviving archaeological evidence for 

unwoven tapa wrappings around some of the individuals and their pottery vessels at 

Khok Phanom Di. The illustrations (Higham and Bannanurag 1990) of the skeletal 

remains seem in appearance and articulation similar to those excavated at Ban Lum 

Khao. The wrappings, made of the inner bark of a tree, would have been durable. It is 

possible that at Ban Lum Khao, the bodies were wrapped, some possibly with the 

pottery often placed beyond the head and/or feet and then left above ground as part of 

the mortuary ritual, as observed in contemporary Thailand. If they were left above 

ground, it is possible that the warm environment and increased accessibility of insects 

accelerated decay and that they were in an advanced state of decomposition before 

burial and when they were moved to be buried, some of the skeletal elements moved. 

The other possibility is that the burials that were disturbed had been looted and their 

bracelets removed, which may explain why the upper body of many of the individuals 

were disturbed and account for the fact that there was no bronze in any of the burials. 

This study found no differences in the position of the elbows, hands, knees and feet 

between the sexes, among the aged adults or between the mortuary phases. As 

discussed in Chapter two, O'Reilly (2003) found very little difference in burial wealth 

between the sexes or age groups or over time at Ban Lum Khao, which he suggested 

was evidence for a heterarchical social organisation. Domett (2001) found that the 

inhabitants at Ban Lum Khao were generally less healthy compared to Ban Na Di, 

another Bronze Age Site in Northeast Thailand. She also found possible evidence for 

inequality among males. Willis (2003) found no evidence for a correlation between 

the wealth of individuals assessed through their grave goods and the health of 

individuals. Therefore, the health of the individuals appears to suggest some 

differentiation between individuals, however, there was no evidence from differences 

in the mortuary wealth and no correlations between the two. 
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This study has reinforced the fact that the majority of the burials were disturbed, or 

not in their primary position. It is possible that the small excavation area on the 

periphery of the mound represented only part of the chronology of the prehistoric 

village, or that the skeletal remains in this area represented the poorer individuals of 

the site. Perhaps the understanding of the social organisation as heterarchical from the 

grave wealth at the site of Ban Lum Khao was a little pre-emptive in light of the 

location and size of the excavation, the disturbance of the majority of the burials, the 

possibility of looting. 

Ban Non Wat 

Positions 

The subadults and adults in primary burials at Ban Non Wat were buried lying in an 

extended, supine position. There were two complete subadults, one of which had its 

limbs and extremities positioned symmetrically. The positions for the subadults are 

described above. Due to the lack of age estimates for individuals from Ban Non Wat 

the differences in position among subadults were unable to be compared by age range, 

so they were assessed together. As a result the only observation was a similarity in 

their positions to adults. 

There were 31 complete adults. Of these complete individuals, four of the males and 

seven females had all their limbs and extremities symmetrically positioned. Over half 

of the adults could have their elbows, hands and feet assessed. The elbows of adults 

were either, extended or loosely flexed. The hands were positioned beside the pelvis, 

on the pelvis, on the femur or on the abdomen. The knees were extended or loosely 

flexed. The feet were plantarflexed, lying on the lateral side, lying on the medial side, 

dorsiflexed or disarticulated. There was slightly more variation in the positions of 

individuals seen at Ban Non Wat but this is possibly because the sample size is larger 

than at the other sites. 

There were variations in the positions observed among the adults at Ban Non Wat, 

however, there were no statistically significant differences between males or females. 
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There were also variations in the position between the time periods but the sample 

sizes for the Neolithic, Early Bronze and Iron Ages were extremely small, therefore 

the Bronze and Late Bronze Ages show more variation in positions. There were no 

statistically significant differences between the time periods. This does not reject the 

null hypotheses that there were no differences in the position of the elbows, hands, 

knees or feet between the sexes or over time within the site, however, the latter is 

perhaps a reflection of the inadequate sample sizes. 

Field anthropology 

The majority of individuals buried at Ban Non Wat appeared to be articulated, with 

any disturbances due to post holes or the later interment of burials. Many of the 

individuals showed evidence of constriction, similar to the complete individuals from 

Ban Lum Khao, for example, Burial 11 Figure 5.25, B14 Figure 5.26, B89 Figure 

5.27, B123 Figure 5.28 and B159 Figure 5.29. 

In these burials there was a conceptual linear alignment, along which the upper limbs 

were positioned, the shoulders were constricted and there was verticalisation of the 

clavicles. Some of individuals had their hands on their pelves. The hands of several of 

those who did had disarticulated and fallen into the pelvic cavity. The individuals' 

hips were articulated and there was no lateral or medial rotation of the lower limbs, 

which had an effect on the individuals' feet. Some of which were disarticulated (B64 

see figure 5.13), some were plantarflexed and some were lying on the lateral side -

plantarflexed (B68 see figure 5.11 and B159 see figure 5.29). These positions support 

the idea of a tight durable wrapping. 

There were several very rich burials. Two of these were double burials, B20/90 

(Figures 5.31 and 5.32) and B105/10 (Figure 5.33) in similar areas of the site. Burial 

20 and B90 had both been disarticulated and then replaced in their respective burials 

as a bundle, however, B90 had its calvarium and distal legs and feet in situ. Burial 

105 was complete and articulated, while B 106 had the lower limbs and feet in situ, 

with the majority of the upper body was missing. Four other rich burials were single 

burials, B93, in a similar area to the double burials was also bundled. However, B 154 

(see Figure 5.7), B161 (see Figure 5.12) and 201 (see Figure 5.30) within squares C5-

C7 were 
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Figure 5.25: Figure 5.26: Figure 5 .27: 
BNW Burial 11 BNW Burial 14 BNW Burial 89 

Figure 5.28: 
BNW Burial 123 

Figure 5.29: 
BNW Burial 159 

Figure 5.30: 
BNW Burial 201 

These pictures are provided to illustrate variations in the positions between individuals at Ban Non 181 
Wat. They are referred to in the text. 
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Figure 5.31: Figure 5.32: 
BNW Burial 20 BNW Burial 90 

Figure 5.33: Figure 5.34: 
BNW Burials 105/106 BNW Burial 105/106 

These pictures are provided to illustrate variations in the positions between individuals in double 182 
burials at Ban Non Wat. They are referred to in the text. 



,~ 

, ' 

', 

1. 

'; 

\ 
I 
} 

' 

l 
l 
r 
l,. 

.. ~. 

·,1 .,, 

), 

.11 

articulated. It may have been that the secondary interment of individuals in a bundle 

was a practice associated with these richer individuals, however, there were some 

very rich individuals that were not bundled or only partially disturbed. Those that 

were partially disturbed had their midsection removed, or bundled. Perhaps those that 

had been disturbed had been wearing bracelets, necklaces or belts, that were taken and 

the bones were replaced in a bundle afterwards. 

The rich individuals buried in double burials and single burials appear to be in wider 

graves BIOS (Figure 5.34), B154 (see Figure 5.7), B161 (see Figure 5.12) and B201, 

(see Figure 5.30). They show no evidence for linear alignment, no constriction of the 

shoulders or verticalisation of the clavicles (unless the shoulders were abducted). In 

most cases there was a disarticulation and flattening of the pelvis and the medial or 

lateral rotation of the lower limbs; and as a result the feet were articulated and lying 

on the medial or lateral side. These positions support the idea of a wide grave with no 

constrictive wrapping and a continual replacement of the soft tissues with sediment. 

There was one rich individual (B197 Figure 5.35) who was similarly interred in a 

wide grave, however he also appears to have been interred in a flat bottomed coffin. 

The cranium of this individual was disarticulated, the hands and feet were 

disarticulated, the hips were disarticulated and flattened, there was a lateral rotation of 

the femora and the patellae had dropped. 

There were some burials that were mostly in the anatomically correct position, 

however, their upper limbs had been removed or disturbed and then replaced (B145 

Figure 5.36), evidence of this was seen where the humerus was replaced but inverted, 

with the distal end where the proximal should have been (B69 Figure 5.37). It is 

possible that the removal and replacement of the upper limbs was related to the burial 

practices, or perhaps it was associated with looting and the removal of bracelets. 

There were two individuals that appeared to have bone 'tumbling' in the thoracic area, 

one from the Late Bronze Age, Burial 97 (Figure 5.38) and one from the Bronze Age, 

Burial 155 (Figure 5.39, compare with Figure 2.15) from different areas of the site . 
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Figure 5.35 : Figure 5.36: 
BNW Burial 197 BNW Burial 145 

Figure 5.37 : Figure 5.38: Figure 5 .39: 
BNW Burial 69 BNW Burial 97 BNW Burial 155 

These pictures are provided to illustrate the variations in the positions between individuals at Ban184 
Non Wat. They are referred to in the text. 
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Both appear to have been wrapped tightly, as their pelves were still articulated. The 

position of their bones suggest that they may have at least partially decomposed 

before burial and when they were moved to be interred some of their elements move. 

Their craniums were disarticulated, their thoracic areas showed evidence for 

'tumbling' and the upper limbs had slipped from their anatomical position. In Burial 

155 the ulna had slipped through the pelvic cavity and the lower limbs had laterally 

rotated out of the acetabular sockets. In both burials the tibiae had slipped away from 

the femora. In Burial 97 the feet were disarticulated and in Burial 155 the right foot 

had rotated onto the dorsal surface and the left foot was excavated partially articulated 

under the left lower limb. This suggests that perhaps the individual had decomposed 

enough for the weaker ligaments of the ankle to decompose while the ligaments of the 

foot were still intact. When the individual was buried, the movement caused some of 

the elements to slip within the wrapping. 

The site of Ban Non Wat has illustrated differentiation in mortuary practices with 

elaborate Neolithic adult jar burials and Bronze Age 'super burials', which appear to 

challenge the theory of heterarchy in Bronze Age Southeast Asia. This study has also 

shown differentiation in the context in which the rich burials were interred. Further 

analyses at this site will have potential for building on the understanding of the social 

organisation of this time period. 

Noen U-Loke 

Positions 

The individuals in primary burials at Noen U-Loke were lying in an extended, supine 

position. There were only four subadults and no patterns could be observed in their 

positions. 

There were 18 complete adults, of these one male and two females had all their limbs 

and extremities positioned symmetrically. Over half of adults could have their elbows, 

hands and feet assessed. Their elbows either, extended or loosely flexed; the hands 

were beside or on the pelvis, with only one individual with one hand on their femur 

(B5 Figure 5.40). The knees of the adults were extended, with only one individual 
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with loosely flexed knees (B 60 Figure 5.41). This individual was buried in an 

extended supine position, however, the skeleton has slumped to a lower level than the 

lower limbs, causing the angle at the knees. The feet of the adults were plantarflexed 

or lying on the lateral side and plantarflexed. There was only one male with their left 

foot lying on the medial side (B42, see figure 5.6). 

There were slight variations in the positions of the elbows, hands, knees and feet 

among the adults at Noen U-Loke, however, there were no statistically significant 

differences in these positions between males or females. There were also no 

confounding differences between the age ranges. There was a statistically significant 

difference observed in the position of the right elbow and the left feet between young, 

middle and old adults. However, these differences are subtle and possibly a reflection 

of factors other than age, which are discussed below. 

There was little variation in the positions between individuals buried in plain or rice 

burials. The only difference was a higher proportion of individuals in rice burials had 

their feet plantarflexed. This may have been associated with the rice, which may not 

have inhibited the movement of the feet as much as soil may have. The significant 

position of the left foot plantarflexed in the middle adults may have been because a 

high proportion of middle adults who could have their feet assessed were in rice 

burials. Despite the higher frequency of individuals with plantarflexed feet in rice 

burials, there were no statistically significant differences between the elbows, hands, 

knees or feet of adults buried in plain or rice burials. The evidence does not reject the 

null hypotheses that there is no difference in position of adults buried in plain or rice 

burials. 

The evidence for age is not as straightforward. It does not reject the null hypotheses 

for no difference in position between young, middle and old aged individuals in the 

left elbow, hands, knees and right foot, however, the null hypotheses are rejected for 

the right elbow and left foot, however, these may rather be a reflection of factors other 

than age. 

There was a statistically significant difference in the position of the right and the left 

hands among the adults of the four different mortuary phases. There was also a 
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Figure 5.40: Figure 5 .41: Figure 5.42: 
NUL Burial 5 NUL Burial 60 NUL Burial 14 

Figure 5.43: Figure 5.44: Figure 5 .45: 
NUL Burial 3 3 NUL Burial 62 NUL Burial 69 

These pictures are provided to illustrate the variations in the positions between individuals at Noen 187 
U-Loke. They are referred to in the text. 
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statistically significant difference in the position of the right elbow and the right hand 

between the mortuary clusters, while the left elbow and left hand were close to 

significantly different. These differences were a reflection of the strong preference in 

Mortuary phase three, clusters 3A and 3B for individuals to have their elbows loosely 

flexed and their hands placed on their pelves. All the individuals in Mortuary Phase 

three that had their right elbows loosely flexed were old adults, which possibly 

explains the significant difference in the position the elbows between the age ranges. 

As discussed in Chapter two, Talbot (2002) suggested that the clusters were perhaps 

consanguinal groups, the demographic composition of which appeared to relate to 

natural mortality, on the basis that each cluster has a senior adult at the base and were 

composed of individuals interred over a short period of time, perhaps two or three 

generations. The differences in the position of the hands of individuals between the 

mortuary phases may have been a reflection of the group they were affiliated with or 

simply a personal choice by the members of the community who interred their dead. 

Alternatively they may correspond to the increased communication with new 

communities. Changes were seen in the clusters in phase three, with an increase in the 

diversity of exotic grave goods. Perhaps there was also an infiltration of new ideas or 

beliefs, which influenced the mortuary ritual and instigated the introduction of rice 

burials and influenced the position of the elbows and hands. 

Field anthropology 

The majority of the burials at Noen U-Loke appear articulated despite the bad 

preservation of the bone of some of the skeletons, due to demineralisation caused by 

the rice in some of the graves, which had silicified. Any disturbances were from 

postholes or the later interment of burials. The majority of individuals showed 

evidence of constriction for example Burial 14 Figure 5.42, Burial 33 Figure 5.43, 

Burial 62 Figure 5.44, Burial 69 Figure 5.45 and Burial 108 Figure 5.46. There was a 

conceptual linear alignment from the widest part of the body, the shoulders, to the 

feet, with no movement of elements outside of the alignment. The majority of 

individuals' upper limbs are aligned along this, with their elbows extended and their 

hands beside their pelves. The other individuals have their humeri aligned along this, 

with their elbows loosely flexed and their hands on their pelves. The individuals who 

could have their hands assessed were articulated, even in unstable positions, when on 
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Figure 5.46: Figure 5 .4 7: 
NUL Burial 108 NUL Burials 37, 36 and 42 

Figure 5 .48: Figure 5.49: 
NUL Burial 27 NUL Burials 27 and 26 

These pictures are provided to illustrate the variations in the positions between individuals at Noen 189 
U-Loke. They are referred to in the text. 
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the pelvis, for example, Burial 37, 36 and 42 Figure 5.47. The majority of individuals 

show a constriction of the shoulders and verticalisation of the clavicles, their hips are 

articulated and there is no lateral or medial rotation of the lower limbs, which had an 

affect on the individuals' feet, the majority of which were plantarflexed. Some 

individuals' feet were also lying on the lateral side - plantarflexed. The unnatural 

position of the feet, considering the position of the lower limbs, suggests that they 

were restricted by a wrapping, rather than a grave cut, as there were items placed 

beyond the head and/or feet, for example, Burial 108 see Figure 5.46 and Burial 27 

Figures 5.48 and 5.49 or that they were tied in this position. The individuals who 

could have their feet assessed were articulated. The articulation of the hands and feet 

is an argument for inhumation shortly after death and the continual replacement of the 

decomposing soft tissues with soil, which suggests if they were wrapped, the 

wrapping was light and decomposed before the soft tissues. 

There was only one individual in one of the earliest phases, Mortuary Phase 2, (B26, 

Figure 5.49) who appears to have been interred in a wider grave or was not wrapped. 

There was no linear alignment along their body and their lower limbs had rotated 

laterally out of the acetabular sockets. This may be a residual burial practice from the 

Bronze Age that was phased out, as the evidence suggests that the majority of the 

individuals at Noen U-Loke were tightly wrapped. 

This study found few differences in the positions of the elbows, hands, knees and feet 

between the sexes and few differences between the age ranges, except for some that 

might have been related to other factors. These findings are consistent with Talbot's 

(2002) analysis of grave wealth. As discussed in Chapter two, she found there were 

poor and rich graves in all the mortuary phases, however, there were no clear patterns 

between individuals, they were both males and females of different age ranges. She 

also found few differences between the phases in terms of relative wealth, the only 

differences related to a diachronic adoption of new items as grave goods. Muth (2003) 

found subtle correlations between the health of individuals and their wealth, reflected 

in their grave goods. 
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Regional perspectives 

The following discussion summarises the differences in the positions observed 

between the sites and how these relate to the hypotheses formulated in Chapter one, 

which were developed to assess whether there were changes in the positions of 

individuals that span different time periods and to assess whether these were temporal 

or site specific differences by comparing contemporaneous periods of the sites. 

Ban Lum Khao -f. Noen U-Loke 

There was a statistically significant difference in the positions of adults between Ban 

Lum Khao and Noen U-Loke, observed in the right elbow and the left and right hands 

and feet. This was a reflection of an increase in individuals with their elbows 

extended between the sites, an increase in individuals with their hands beside their 

pelvis and an increase in individuals with their feet plantarflexed and lying on the 

lateral side with no individuals at Noen U-Loke with their feet disarticulated. This 

rejects the null hypothesis - that there were no differences in the position of the 

elbows, hands and feet between Ban Lum Khao and Noen U-Loke. 

There was also a difference in the anatomical congruity of individuals between Ban 

Lum Khao and Noen U-Loke. There were few burials at Ban Lum Khao that were 

complete and articulated. Those that were, may show evidence of being wrapped in a 

durable wrapping, possibly with their grave goods, this may have meant that the 

wrapping around their feet was looser than the rest of the body and facilitated their 

disarticulation. There may also have been a practice where some individuals were left 

above ground for a longer period that others as some showed possible evidence for 

'tumbling'. 

In comparison, the majority of the burials at Noen U-Loke were relatively well 

articulated. There were no individuals with evidence of 'tumbling'. The complete 

individuals were constricted and their hands and feet were generally articulated. 

Similarly to Ban Lum Khao the individuals often had pottery placed beyond the head 

or feet. However, it is suggested that the individuals were tightly wrapped without 

these, in a less durable wrapping that decomposed relatively quickly allowing for the 

infiltration of soil. 
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Ban Lum Khao = Contemporary Ban Non Wat 

There were no statistically significant differences in the position of the elbows, hands, 

knees or feet of the adults from Ban Lum Khao and the adults from the 

contemporaneous period of Ban Non Wat. This does not reject the null hypothesis that 

there were no differences between the contemporary Bronze Age phases . 

There was a difference in the anatomical congruity of the individuals from Ban Lum 

Khao. The reasons for the possible disturbance or movement of the burials are 

described above. There were individuals from Ban Non Wat which showed evidence 

for 'tumbling' and the burials that were complete were very similar to the 

contemporary ones at Ban Lum Khao. 

Summary 

Positions 

Overall there were few variations in the positions observed for individuals at the three 

sites. There were only three positions seen in the elbows, four positions observed in 

the hands, two positions observed in the knees and five positions observed in the feet. 

The evidence from the elbows, hands, knees and feet of the individuals from Ban Lum 

Khao and the contemporary period at Ban Non Wat suggest that there was a regional 

consistency in the positions of individuals between the contemporary phases of the 

Bronze Age sites in the Mun river valley and the evidence from the positions 

observed between Ban Lum Khao and Noen U-Loke suggest that there were changes 

in the positions of individuals into the Iron Age. It was not possible to compare Noen 

U-Loke with the contemporary period of Ban Non Wat as the comparative Iron Age 

sample was represented by a few poorly preserved individuals. 

Field anthropology 

The interpretation of the mortuary practices between these sites based on field 

anthropology was not straightforward due to limitations discussed earlier. The 

complete burials at Ban Lum Khao are similar to those in the same period at Ban Non 

Wat. The individuals in these burials appear to have been wrapped tightly in a durable 
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wrapping, possibly with their pottery and then buried. There is evidence for 

'tumbling' in burials at both sites and this may have occurred in individuals if they 

were left above ground for a longer period of time and partially decomposed before 

they were interred. The burials at Noen U-Loke were either interred in plain burials or 

in rice burials. None of them show evidence for 'tumbling' and the hands and feet of 

the majority of individuals that could be assessed were articulated which suggests 

they were interred shortly after death. The individuals appear to have been tightly 

wrapped in a light wrapping. 

Future research 

The interpretation of burial positions from archaeological contexts relies largely on an 

understanding of taphonomy and the decomposition of the human body. The body 

farm in Tennessee is an open outdoor laboratory designed specifically for this purpose 

(Bass 1997); however, the work they do is largely tailored to understanding and 

interpreting modem forensic cases. This analysis has potential for contributing to a 

better understanding of the taphonomic processes in archaeological burials. Research 

questions could be developed with a specific emphasis on the decomposition of 

human cadavers in different burial contexts, for example, inhumed, in a wrapping and 

in a coffin to analyse how the individuals decompose in these different environments 

and how the skeletal elements move in relation to them. 

This study and previous studies in Northeast Thailand appear to show no definitive 

differences in wealth or in burial position between males and females or individuals 

of different age ranges. However, research has shown that there are some individuals 

that are given more wealth or larger burials. Research into whether there is a distinct 

correlation between wealth and burial position could be conducted. 

While the majority of individuals in Northeast Thailand are buried in a similar way 

there are some who are clearly buried differently. Currently Katharine Cox is 

conducting research on the teeth and the bones of these individuals using stable 

isotope analyses, which respectively indicate where an individual was born and lived 

the last years of their life; and also using tooth morphology. In an attempt to identify 
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if there were genetic differences between these individuals or whether they were 

immigrants to the villages. This research may be able to ascertain whether there was a 

difference in the individuals who were interred differently, for example, perhaps the 

individuals who showed evidence for 'tumbling' had recently been living in a 

different village and were brought home after death. 

Conclusions 

There were some obvious differences in the mortuary practices in the Mun River 

Valley. Ban Lum Khao indicates a Bronze Age site, with not much variation among 

individuals, while Ban Non Wat has two articulated adults buried in large mortuary 

vessels and 'super burials' with individuals buried with large quantities of grave 

goods. This variation may simply be a reflection of the area and the size of the 

excavations. The excavation is centrally located on the mound of the village at Ban 

Non Wat and is larger and deeper than the excavation on the periphery of the mound 

at Ban Lum Khao. Alternatively perhaps there was a hierarchy between these two 

Bronze Age sites in the Mun Valley or within Ban Non Wat. The Iron Age site of 

Noen U-Loke had individuals in rice burials and many individuals with an array of 

grave wealth. 

Field anthropology 

The large number of burials in this study meant it was not possible to analyse each 

individual burial using the methods of field anthropology. However, the general 

principles were used to form an interpretation of the differences in position. This 

interpretation of these positions used a holistic approach of the articulation and 

movement of the entire skeleton, rather than just the limbs and extremities . 

It seems likely that the placement of the hand either, beside the pelvis or on the pelvis 

was probably an intentional choice of those who interred the dead, however, the 

differences in whether it was on the abdomen, on the pelvis or on the femur were 

perhaps unintentional. The positions of the elbows and positions of the hands were 

interrelated. The position of the hand influencing the position of the elbow, which was 

also reflective of the width of the grave or a wrapping. The position of the knees 

seems reflective of the constriction of the pelvis influenced by the width of the grave 
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or a wrapping and whether the lower limb had medially or laterally rotated. Usually 

this also affected the position of the foot, if the limb had not rotated the foot was 

plantarflexed, however, if it had rotated medially or laterally the foot was on the 

medial or lateral side. However, this was not always the case and there were instances 

where the lower limb had not rotated and the foot was lying on the lateral side and 

plantarflexed, suggesting that they were tied or tightly wrapped. The final position 

observed in the feet was the disarticulation of the bones, suggesting that as the 

individual decomposed the soft tissues were not replaced by soil. This could occur if 

the individual was in an empty space, or a temporary empty space, like a durable 

wrapping. 

There were few differences in the positions between subadults, males and females, or 

between the age ranges at all of the sites. The majority of individuals had their elbows 

extended or loosely flexed and their knees extended. There were subtle differences in 

the hands and feet and these were a reflexion of the context in which the individual 

was interred. 

It is suggested that the majority of the individuals at all the sites were interred in a 

tight wrapping and the differences in their positions were a reflection of either the 

durability of the wrapping and/or practices associated with the time between the death 

of an individual and their interment. The only individuals that differ from this are the 

very rich burials at Ban Non Wat. 

This discussion has outlined the normal burials at the sites and the exceptions at the 

sites. These are important to acknowledge and differentiate. It has shown that there 

were variations between the contexts in which some burials lying in a supine position 

were interred. It indicates that the observation of the primary position of a burial or of 

the limbs and extremities of individuals are not adequate to differentiate one from 

another without a holistic interpretation. 

The study emphasises the necessity for a thorough methodology and precise 

excavation in the assessment and recording of the position of an individual and a 

multifactorial approach to interpretation. If applied correctly and systematically the 

methods of field anthropology can accentuate data that may otherwise have been 
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overlooked and provide a more thorough interpretation of the mortuary rituals 

involved with the burials at archaeological sites. The more this innovative 

methodology is used and refined and the implications understood, the stronger the 

potential will become for providing a deeper understanding of prehistoric mortuary 

practices. 
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