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1. Introduction 

ANY one who would take the trouble on going, to a strange city, to examine the rubbish in 
its suburbs and streets, and carefully collect and compare the fragments of pottery, pieces of 
cloth, of paper, cordage, the bones of different animals used as food, worked pieces of stone, 
wood, bone, or metal, might gain some insight into the modes of life of the inhabitants, and 
form a fair conception of the progress they had made in the arts of civilization.  

Jeffries Wyman (1868:561) 

Since the beginning of archaeological research, it has been acknowledged that waste 
production and accumulation, as visible in the depositional context, is the 
cornerstone of archaeological fieldwork and most archaeological data. A deposition 
can be created in several ways, but the most common is created by the direct or 
indirect disposal of waste. The deposition of waste shapes the formation of 
archaeological sites through accumulation and sedimentation processes. The waste-
related depositional context is important to understand, in order to approach any 
given archaeological site. One vital characteristic of the waste-related context, as 
highlighted in the above quote, is that it is the product of human consumption, 
production, selection and action. It not only has a strong link to behavioural aspects 
of a society, but also to social, nutritional, economic, technological, normative/ritual 
and functional aspects.  

Bulks of animal bones are not uncommon in generic cultural layers, especially not in 
those formed by long-term accumulation of waste. This kind of material is in most 
cases the disarticulated remains of consumption, which has accumulated through the 
reoccurring management of animal waste within a specific society. The 
acknowledgement that animal bones from waste-related contexts primarily give 
information on the waste management activities of the studied prehistoric society is 
important in this thesis. The complexity of the formation of any such animal bone 
assemblage has occupied zooarchaeologists for decades: it has after all survived 
through a myriad of processes and factors, including, among other things, prehistoric 
human selections and strategies, local environmental conditions during deposition, 
geological post-depositional circumstances, and excavation and storage methodologies 
chosen. In relation to this, the management of waste has been investigated foremost as 
a formation process, a taphonomic process, within zooarchaeology. In this thesis I 
make use of the previous research, but intend to further delve into waste management 
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as an important process for any prehistoric society, one that has serious cultural 
implications for, among other, social organization, structure and material 
classification.  

1.1 Aims of the study 

I aim to investigate, analyse and discuss ‘waste management’ as a methodological and 
theoretical concept in zooarchaeological research. In order to discuss waste 
management, several specific research questions need to be addressed. First, what is 
waste? How has waste been defined in previous anthropological and archaeological 
research? Second, what is waste management, and how has this process been discussed 
in previous archaeological and zooarchaeological research? Thirdly, in what ways does 
the waste management provide information on social aspects of the studied 
community? These questions direct the theoretical discussion on waste management 
to centre on its use as a concept for social studies in zooarchaeology. As mentioned, 
the study of waste management as presented in this thesis is seen as socially connoted, 
meaning that it encompasses the study of the social aspects of any given society. The 
discussion of waste management as a theoretical and methodological concept in 
zooarchaeology therefore includes sections on the nature of social studies in 
zooarchaeology, encompassed in the term ‘social zooarchaeology’, as well as ones on 
the use of analogical thinking in this endeavour.  

Another general aim is to apply the discussion of waste management as a theoretical 
concept for social zooarchaeological studies at a specific study site. The case is made 
on the animal bones from Bronze Age Asine in Peloponnese, Greece, with the aim of 
shedding new light on the prehistoric society of this site. I provide five case studies of 
Bronze Age Asine, which are appended to this thesis. The papers constitute the 
methodological application of the waste management perspective. The specific aims 
and objectives of each paper are described in more detail in the next section. Along 
with the papers, I also provide an extensive background to the animal bones from 
Bronze Age Asine, in Chapters 4 and 5, which includes a quantitative overview, 
methodological choices and a general zooarchaeological discussion on identified taxa 
and animal consumption patterns of the Bronze Age at the site.  

The last aim of this thesis is to evaluate the application of the waste management 
perspective in the case of Bronze Age Asine. First, this involves a critical discussion of 
the papers: Which methodological issues are common for all the case studies of waste 
management presented in this thesis? This analysis is found in Chapters 6 and 7. 
Secondly, the waste management perspective as a general approach is discussed and 
concluded (Chapter 7). For this purpose the following questions are important: 
Which future applications does this study have? What is the benefit of applying a 
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waste management perspective in zooarchaeology as opposed to standard 
zooarchaeological research strategies? How has the waste management perspective 
improved the understanding of Bronze Age Asine?  

1.2 The papers: aims and objectives 

The five papers, I-V, are case-studies of specific aspects of Bronze Age Asine and they 
hold relevance to the discussion of a waste management perspective. All papers are 
independently authored by the researcher. In this short introduction, the aims of the 
papers are briefly outlined. Chapter 6 presents a summary of the main results of the 
papers, as well as a critical discussion of them.  

Paper I presents zooarchaeological data from the Bronze Age at the site, which has not 
been made previously. Because the site is relatively unpublished from a 
zooarchaeological perspective, the aim of Paper I has been to provide perspectives on 
the animal management and consumption at Asine from a diachronic perspective, 
with special emphasis on regional socio-economic change and changes in site function 
and centralization processes. The value of Paper I in a waste management perspective 
is to provide the zooarchaeological context of the site (Section 6.1.1).  

Paper II is a methodological paper on the identification of taphonomic processes in 
an animal bone assemblage. The aim of Paper II has been to apply a taphonomic 
perspective on the identification of waste management practices at Asine. Specifically, 
it is of interest to study how we might identify waste management practices from the 
zooarchaeological assemblage, and how taphonomic markers on bone surfaces are 
linked to processes related to waste management. The taphonomic approach in Paper 
II aims to identify the various taphonomic processes affecting an assemblage limited 
to a specific time period, namely the Middle Helladic phase at Asine (ca. 2100-1700 
BCE). Paper II is discussed in 6.1.2. 

Paper III is a study of the social organisation of the EH III-MH I (ca. 2200-1900 
BCE) society at Asine through the zooarchaeological study of animal bones found in 
the so called bothroi, pits, and through a waste management perspective (see 6.2). 
Paper IV discusses the two main dwelling areas of Asine during the MH III-LH I 
period (ca. 1800-1600 BCE), namely the Barbouna Hill and the Lower Town areas. 
The comparison of the animal bones from these areas is based on waste content and 
taphonomic markers of waste management. This study investigates the social 
topography, i.e. the spatial distribution of any socio-economic differentiation, at the 
site during a specific period (Section 6.3). The aims of both Paper III and Paper IV 
are to investigate the relationships between the presence of waste and the management 
of waste, and to study the social aspects of Asine society, such as its socio-spatial 
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organization and socioeconomic differentiation within the settlement. In other words, 
it addresses the following question: can studying the spatial patterns of waste material 
within the settlement be useful for the discussion of social organization, or of status 
differentiation, i.e. inequalities in socio-economic terms, at the site, and, if so, how?  

Paper V is devoted to the symbolic aspects of waste, and possible connections to 
animal symbolism of the studied society. It aims to explore such aspects by comparing 
waste found in the settlement context with animal bones found as grave goods at the 
site (Section 6.4). The focus was the early MH period of the site, ca. 2100-1800 
BCE. Specifically, it focuses on discussing whether or not we can compare the 
settlement’s waste material to the animal bones found as grave goods in a meaningful 
way, and, if so, what such a comparison indicates.  
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2. Waste management as a theoretical 
concept in zooarchaeology 

The theoretical basis of this thesis is divided in three parts. First, the theoretical 
starting points underlying this work are discussed. Focus lies on the ways in which I 
make use of analogies in my work, as well on the definition of social zooarchaeology, 
which includes what is really meant by the term “social”. Second, the concepts of 
waste and waste management are clarified and discussed. This includes not only the 
definition of this concept but also a review of earlier research on waste and waste 
management in zooarchaeology, general archaeology and anthropology. Third, based 
on the discussion of waste management, I formulate four key areas of waste 
management in theory that are in need of further exploration. These key themes are 
investigated in the papers appended in this thesis.  

2.1 Theoretical starting points 

2.1.1 The use of analogies in zooarchaeology 

Most archaeologists and zooarchaeologists implicitly agree that we can study 
prehistoric cultures, based on the traces of architectural remains and other material 
remains revealed by excavations, survey or other exploratory techniques. This 
presumes an analogical reasoning in which we infer what the traces represent based on 
comparisons with similar modern examples. For example, the shape of tools and 
buildings familiar to our society and its more recent history are often used as analogies 
to prehistoric finds, e.g. knives, houses and fire installations such as hearths. We 
assume that the geological processes burying the finds acted in similar ways as we see 
today, such as involving sedimentation or soil erosion. This kind of thinking includes 
uniformitarian assumptions which acknowledge that archaeological features and finds, 
e.g. bone, stone or pottery, respond to various processes in similar ways and in 
uniform rates over time (Gifford-Gonzalez 1991:219). Uniformitarianism is a 19th 
century principle formed as part of the discussion about the origin and shaping of the 
world, in which catastrophists, such as French zoologist Cuvier, believed that the 
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change from one geological state to another was caused by quick, catastrophic events, 
while uniformitarianists asserted that such changes were gradual and happened over a 
long period of time (e.g. Scott 1963; Baker 2014:77; Romano 2015:66).1 

Classical uniformitarianism must be regarded as oversimplifying because it contains a 
priori assumptions of how nature is supposed to act, i.e. it decides in advance that 
changes and processes are the same regardless of the temporal or spatial context 
(Baker 2014:77). There are two major hypotheses of uniformitarianism as discussed 
by Gould (1965). First, substantive uniformitarianism (similar to gradualism), 
proposes that natural processes are uniform and always produce slow, cumulative and 
gradual changes (see Romano 2015:67). Second, methodological uniformitarianism is 
a strategy for studying the past. It assumes that natural laws are constant, and since 
this is the case, we can study past results through modern processes (e.g. Lyman 
1994:47; Romano 2015:67).  

Actualism is a form of methodological uniformitarianism that asserts that natural laws 
are constant through time and space, and that past conditions can be studied through 
analogies with present ones (see Lyman 1994:46-69). Actualistic studies are common 
in zooarchaeology. The research focus here has been on answering descriptive 
questions, such as ‘how would a certain taphonomic process affect animal cadavers or 
the remains of meals, and how can we detect this impact?’ through experimental 
studies (e.g. Behrensmeyer 1978; Binford 1978; 1981; Haynes 1983; Shipman et al. 
1984). Still, researchers acknowledge that there are certain dangers with bringing 
uniformitarian assumptions to the study of animal bones from prehistoric contexts 
(Binford 1981:27-28; Gifford-Gonzalez 1991:219; Lyman 1994:50-52). 
Uniformitarian methodologies are especially problematic in studies of prehistoric 
behavior because classical uniformitarianism assumes that the ecological requirements 
of any species are constant through time and space (e.g. Scott 1963:511; Lawrence 
1971:599). Still, uniformitarian assumptions have been important starting points in 
the development of the archaeological and geological disciplines, and have helped 
shape subjects to be as they are viewed today.  

Simple analogical thinking does not, however, imply a uniformitarian assumption. 
For example, Baker (2014) writes about the study of future geological processes, 
warning about the dangers of bringing uniformitarian assumptions and methods. 
Because of the sudden shift to large-scale anthropogenic impacts on nature during the 
process of industrialization and beyond, we cannot use uniformitarian principles to 
predict the future, because no past condition is similar to the current one (Baker 

                                                      
1 Uniformitarianism was popularized by Charles Lyell in his 1830’s Principles of Geology; however, 

another scholar of the time, James Hutton, formulated the concept (Lyman 1995; Romano 2015). 
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2014).2 Instead, he advocates the use of analogical reasoning through an abductive 
approach.  

My use of analogies in the interpretational process, i.e. when discussing practices of 
waste management in prehistory, acknowledges that analogical thinking can be made 
without a basis in uniformitarianism. As advocated by Baker (2014), I prefer an 
abductive approach or ‘inference to best explanation’ (IBE, Lipton 2000) to the study 
of prehistoric human culture. This means that the formulation of a research question 
or hypothetical scenario precedes data collection and material analysis. The data 
which is generated on the basis of observation will often provide the best explanation 
to the initial research question.3 

Analogical thinking is especially useful in the interpretation of data. When examining 
the generated archaeological data, the researcher has to interpret it. Analogical 
reasoning can be a good methodological strategy. The use of analogies should be a 
reflective way of thinking which corresponds to the materials on site, and not a direct 
application of a specific culture’s action sequences. Analogies are best used as 
inspirations and as a framework to think about, rather than reflect on true action 
sequences (e.g. Kaliff & Østigård 2013:26; cf. Currie 2016).4 When discussing waste 
management from a cultural perspective ethnographic analogies are important 
because they can aid us in the avoidance of our own cultural pre-perceptions. 
However, they also have a heuristic value in that they can function as comparative 
material when discussing traces of social processes which present academic cultural 
frames cannot comprehend (see Currie 2016). 

2.1.2 Social zooarchaeology 

The study of waste management practices is ultimately the study of social practices, 
traditions and/or behavior. Waste management is made within a social context; it is 
transformed, practiced and communicated by people to other people. A 
                                                      
2 Baker writes: “The use of analogies from Earth’s past to understand Earth’s future is not a form of 

uniformitarianism. […] uniformitarianism is and always has been a logically problematic concept; it 
can neither be validly used to predict the future nor can its a priori assertions about nature be 
considered to be a part of valid scientific reasoning.” (Baker 2014:78). See also Paul (2015), who 
acknowledges that geological and uniformitarian principles in geological history are necessary in multi-
disciplinary studies of future natural processes, but that uniformitarian principles in such a study 
nevertheless would be anachronistic. 

3 The best explanation is the best because it is the most preferred by the analyst, given the generated data 
and context, see loveliness (Lipton 2000:188). 

4 I disagree with Currie’s cynical view on this perception of analogical thinking as a type of “special 
pleading”. Ethnographic analogies cannot function as direct parallels; they must be considered as 
belonging to a specific social context. Thus, it is not scientific to directly infer prehistoric cultures on 
the basis of other, non-related cultures. The most suitable approach to ethnographic analogy is as a 
comparative and reflexive tool. 
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zooarchaeological study of waste management should include a social perspective. 
Therefore, it should be regarded as a social zooarchaeological study. Social 
zooarchaeology is the zooarchaeology of the social interactions, practices and relations 
interconnecting humans and animals. It includes studies on animal bones from ritual 
contexts, such as graves, to more ambiguous contexts, masses of bone often found as 
redeposited material. Further, it acknowledges that zooarchaeological and 
anthropological research is tainted by anthropocentrism: the idea that animals are 
relative entities because they are not human (Weil 2010:13; Hoquet 2013; Wilkie 
2015:324).5 

In recent decades, social zooarchaeology has rapidly grown within zooarchaeological 
discourse (e.g. Marciniak 2005; Orton 2010; 2012; Russell 2012; Hill 2013; 
O'Connor 2013; Overton & Hamilakis 2013). One of the first explicit social 
zooarchaeological studies is Marciniak’s (2005) on Neolithic LBK culture in Poland. 
He postulated that animal bone assemblages are ultimately the “outcome of the 
complex life history of an animal”, meaning that the study of animal bones can yield 
insights into different levels of interaction, such as human-animal interaction, food 
consumption, and refuse disposal or waste management (Marciniak 2005:2). Russell’s 
(2012) comprehensive overview can be regarded as a milestone in social 
zooarchaeology. Her contribution is valuable because she develops the theoretical and 
methodological aspects of social zooarchaeology by providing literary reviews as well 
as theoretical discussion of the assumptions underlying our discipline. 

In order to avoid a human (subject)-animal (object) oriented research, Hill (2013) 
proposes investigating human-animal relationships through what she calls ‘relational 
ontologies’, systems in which animals are independent actors, sentient and capable of 
social interaction. Animals “are persons, possessing traits or capacities that […] tend 
to be restricted to humans” (Hill 2013:120). In this scheme, animal persons are not 
defined by their products but through their actions and interactions.6 Similarly, 
Overton and Hamilakis (2013) strongly call for a social zooarchaeology which avoids 
anthropocentrism and actively engages in studies of animals as agents, with their own 
rights and means to affect human life and decisions. 

I disagree with Hill (2013:117), who apparently equates social zooarchaeology with 
the interpretative zooarchaeological approaches that emerged during the 1990s. Social 
zooarchaeology is a relatively new sub-field, in need of further theoretical and 
methodological development. Although the ideas of the post-processual era have 
                                                      
5 For example, Russell (2012:2) writes that “the opposition of humans and animals is artificial and 

anthropocentric”. In this thesis the term ‘animal’ is devoted to nonhuman animals. Thus, this artificial 
boundary is maintained in this thesis as well. 

6 To investigate animals in terms of personhood can be problematic, since it may border on another sort 
of anthropocentrism, anthropomorphism - another way to view the world through a human filter, 
namely by the assignment of human characteristics, capabilities, feelings and mental states on animals 
or other beings (Libell 2014:141-142; see Russell 2012, and references therein).  
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been, and still are, important, for the continued development of social zooarchaeology 
as a sub-field in its own right, social zooarchaeology should not be restricted to post-
processual theories and methods only. This sub-discipline is interdisciplinary in the 
sense that it is connected to other disciplines beyond archaeology. Instead, I argue 
that social zooarchaeology should be viewed as the formalization of the so called 
“Animal Turn” seen in general academic discourse during the last two decades. The 
focus on animals as sentient beings with agency, multispecies research, and 
interspecies interaction, i.e. the interplay between predominantly humans and other 
animals in social zooarchaeology, is related to the “Animal Turn” in the social 
sciences in particular (e.g. Ritvo 2007; Weil 2010; Andersson Cederholm et al. 2014), 
but also in other fields of study. For example, we can note the paper by Hoquet 
(2013), in which he calls for a nominalist turn in historical animal studies, meaning 
that we should see animals as individuals, because the animal as a concept is not real 
and only individuals exist.  

The Animal Turn can be seen as an ideological movement connecting various 
academic subjects, formed as a separate interdisciplinary field (Wheeler & Williams 
2012; Wilkie 2015:326).7 The general characteristic of this kind of study is to 
implement scientific methodologies and theories in which animals are not studied as 
objects separate from and defined by humans, but are viewed as subjects which have 
their own agenda and are capable of social interaction with humans or other animals 
(e.g. Weil 2010:19; Pedersen 2014:15; Wilkie 2015:333).8 Further, the Animal Turn 
contains a political meaning, in which the oppression of animals is apparent, that the 
struggle for justice and empathy should encompass non-human animals, and that 
humans and non-humans have the same moral value (e.g. Francione 2014). This 
rising acknowledgement of animal suffering encompassed in the Animal Turn is 
placed by Weil in the “wake of post-structuralist and postmodern decenterings that 
have displaced the human as a standard for knowledge” (Weil 2010:20). 
Anthropocentrism, which consequentially puts the human before any non-human 
animal, is therefore avoided.  

The ‘social zooarchaeology’ proposed by Overton and Hamilakis (2013), as well as 
the focus on animal personhood in prehistoric studies proposed by Hill (2013), are 
clearly related to the Animal Turn. Other zooarchaeological studies can also be 
connected to this. When Marciniak wrote that animal bone assemblages are “a 
                                                      
7 Often comprised in the term ‘Human-Animal Studies’ or HAS. 
8 An important perspective on interspecies social interaction is given by Nadasdy (2007) from his studies 

of the Kluane people of the Southwest Yukon. Animals, or “other-than-human persons”, are perceived 
by several hunting peoples of the North American region to “give themselves” to the hunter. Nadasdy 
means that employing the traditional anthropological approach to this as purely metaphorical is to 
neglect the reality of the hunters in which the reciprocal exchange is real. He opposes Ingold’s (e.g. 
1994:7-8) a priori assumptions that animals, although conscious sentient beings, do not have the 
capacity to think or use language, and therefore cannot actively engage in complex social interactions 
in the way humans can, such as interspecies reciprocal exchange (Nadasdy 2007:33-34).  
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medium of social life through which humans live in a world which they change and 
modify but which also transforms them” (ibid. 2005:2), the underlying meaning 
seems to be that humans and animals co-exist and affect each other in daily life. 
Russell (2012:7) emphasizes the social roles of animals in human life and interaction 
as equal to or transcending the roles animals have as food and commodities.  

The common denominators of recent social studies in zooarchaeology seems to 
acknowledge that i) animals are not only objects but also subjects (see Orton 2010), 
especially considering that in certain cultures there are no animals but other kinds of 
persons (e.g. Nadasdy 2007; Hill 2013), ii) that the Western anthropocentrism and 
the dichotomy human/animal must be abandoned or at least re-considered in studies 
of prehistoric human-animal relations (e.g. Russell 2012:2-5; Overton & Hamilakis 
2013; Vandergugten 2015), and iii) animals are independent actors or agents which 
can have a large impact on human social life (e.g. Nyyssönen & Salmi 2013; 
O'Connor 2013).9 These denominators can be related to the ideological thoughts of 
the Animal Turn as described above. Therefore, I mean that the formulation of a 
‘social zooarchaeology’ should be seen as a formalization of the Animal Turn within 
zooarchaeology.  

Waste management is the handling of waste from animal remains, and as such it does 
not directly involve the social interventions of nonhuman animals. However, the 
social interaction between humans and other animals has indirect influence of the 
waste content, i.e. which animals are eaten and consumed, how and why. Further, it 
can also influence the practice of waste management, i.e. animal and animal part 
symbolism or perceptions can direct which disposal locations are assigned to certain 
waste categories. To place the study of waste management within a social 
zooarchaeological frame is to accept that animals play active roles in human social life, 
and that the interactions and relationships between humans and animals are not only 
metaphorical but also real and tangible. This affects human consumption of animals 
as well as human categorization of animal remains (see Sections 2.2 and 2.3.3). 

Let us now turn to the ‘social’ of social zooarchaeology. What is the social? Which 
connotations does social have? Although a full review of the ‘social’ is beyond the 
scope of the thesis, a brief discussion of the social is needed because most advocates of 
social zooarchaeology rarely express what they mean by it (e.g. Marciniak 2005; Hill 
2013; Overton & Hamilakis 2013). Russell is an exception, and in her book about 
social zooarchaeology, she writes that:  

                                                      
9 Ingold’s (e.g. 1994) research provides valuable starting points for delving into animal personhood or 

animal sociality. Lately he argues for an “anthropology beyond humanity” that transcends and rejects 
the species concept altogether (Ingold 2013), or, in his words: “humans, baboons and reindeer do not 
exist, but humaning, babooning and reindeering occur – they are ways of carrying on” (ibid. 2013:21).  
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My goal is to place the social in the center. I operate from a basis in practice theory 
[…], focusing on the power relations enacted in social life. […] In these societies, 
many of these relations are enacted through animals and their products, and we ignore 
them at our peril. (Russell 2012:9). 

Russell makes use of the works on practice by Bourdieu.10 Bourdieu wrote that 
everyday life and the accumulation of everyday situations are lived through everyday 
practices; these actions are structured by the cultural systems and the values of a given 
society. He meant that social practices mediate the social world, or the ‘habitus’ of 
any given community, habitus being the background to which practice is made 
(Bourdieu 1977:76). It is also structured and maintained by practice. Our habitus is 
reflected in everything we do, from the way we organize our drawers to how we talk 
to members of another social stratum. The rules and regularities of culture are thus 
mirrored in its practices (Bourdieu 1977:22). Using his concepts, the animal bone 
remains from culturally regulated practices, such as waste management, can give 
valuable information beyond economic strategies, on social organization, norms and 
traditions within the studied society. Bourdieu’s thoughts on structure, cultural and 
social life have been relevant to the work of this thesis. For example, a modified 
version of his concept of ‘social topography’, the spatial differentiation of socio-
economic differences (Richer 2015) forms the theoretical basis of Paper IV where the 
animal bones from two different dwelling areas were compared in order to discuss 
differences in social stratification at the site. 

In Bourdieu’s work, social life is transformed and negotiated through social practices 
and reflects societal structures. A different perception of the social is that of Latour, 
who formulated the Actor-Network-Theory (ANT).11 There are, Latour said, no 
social structures, no context and no social forces that can be the cause of what we see 
as society. Social is the outcome and the movement between non-social entities (sensu 
Latour 2005). In Latour’s world, the social will always leave a traceable association 
manifested in non-social things, and if it does not do this then it is not social. In this 
sense, animal bones from archaeological contexts are traces of interaction, of a social 
movement, and as such they must be interpreted as social. This argumentation is close 
to that of Hodder (2011), when he discusses the entanglement of humans and things. 
As humans depend on things, he called for archaeologists to start to “engage 
seriously” with the things themselves and the associations belonging to them (Hodder 
2011:173). 

                                                      
10 Bourdieu’s theories of practice have been employed in many archaeological studies (e.g. Marciniak 

2005; Knapp & van Dommelen 2008; Jusseret 2010; Gifford-Gonzales 2014). In the mentioned book 
by Marciniak, Bourdieu’s concept of habitus and theory of practice are also applied (Marciniak 
2005:76). 

11 ANT and other concepts by Latour have been of importance for archaeological theoretical discussions, 
such as materiality and symmetrical archaeology (e.g. Fahlander 2008:223; Shanks 2007:593; Olsen 
2012). 
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I do not wish to extend the anti-structuralist approach provided by Latour to an 
interpretational level. It is my opinion that structures, hierarchies and social traditions 
within a society do exist. Still, it is important to define what is meant by ‘social’, 
because it forces us to focus on the nature of the research problem. For example, 
when analyzing bones in order to establish or discuss animal husbandry, the social 
movement (in Latour’s terminology) one wants to trace is between animals and 
humans, between two living actors. In this case, the animal bones in themselves are 
not that important as material culture, but rather as mirroring the living conditions of 
ancient animals. When studying waste management, the dead remains of the animals 
are in focus and the social lies instead between remains of animals: there are different 
parameters to include, with new material properties affecting the interaction (see 
Latour 2005:65).12 This is an important consideration in order to use waste 
management as a social zooarchaeological concept. To have considered what the 
social of the material really is, or rather what kind of social one is studying and where 
this is traced, is the basis of such studies. 

The focus here is on prehistoric human life through the study of animal bone waste. 
Waste management is regarded as a practice situated within a habitus (see Bourdieu 
1977). In the above I have postulated that waste management is a social process, and 
therefore it must be acknowledged that social interaction and relations between 
humans and animals could have affected the waste management processes of any 
given society. Nevertheless, human-living animal relations, whether social, economic, 
symbolic or functional, do not necessarily mirror the relation between humans and 
dead animals or animal remains. It is important to recognize the various processes 
affecting the dead body and affecting the waste of consumption practices, i.e. the new 
properties of matter which can affect the social interactions, and to integrate this with 
how prehistoric peoples might have categorized, valued and handled their waste. The 
above outlined understanding of zooarchaeology and the social defines the underlying 
approach to the subject taken here, but also explains the approach to waste 
management in this thesis.  

  

                                                      
12 This relates to the research around ‘materiality’ within the broader archaeological discourse (e.g. 

Knappett 2012). In materiality studies, things are considered to have their own agency, and can thus 
be social (Fahlander 2008:131). 
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2.2 Waste and waste management 

The Oxford Dictionary (2017) defines management as “the process of dealing with or 
controlling things or people”. Not all societies organize and coordinate the disposal of 
all waste matter in an orderly or perhaps even intentional fashion. Still, the term waste 
management puts emphasis on the aspect of waste disposal which is cultural and in 
which it is acknowledged that waste somehow must be dealt with. Although this sub-
chapter includes a section on waste management as a taphonomic process, the focus 
overall is on waste management as a cultural process and/or action. 

2.2.1 What is waste? 

Garbage, refuse, trash, dirt, junk – there are many terms for discarded material. In 
this thesis, I use the term ‘waste’.13 Included in this term are several aspects, of which 
three have been chosen to be discussed in greater detail. The choice of these three 
characteristics is subjective, and there are surely traits that others might deem more 
important. Each of the three chosen aspects of waste mirrors the contribution of the 
research of waste from different theoretical directions within archaeology and 
anthropology. Together, these three characteristics compose the definition of waste 
used in this thesis. The following section provides a description and discussion of each 
of them. 

A) Waste is stuff that has lost its socio-economic and techno-functional value to the degree 
that it is discarded  
In processual archaeological research, the concept of waste, or more often refuse, 
implicates that the object has lost its practical value in socio-economic, technological 
and functional terms. Because it has been replaced by something considered better or 
because it is broken or worn, it is not needed for its purposes anymore, and therefore 
it should be discarded. This view on waste is mirrored in the works of Schiffer, 
especially his model of the ‘life history of durable elements’ in which refuse is the last 
phase of an object (Schiffer 1972:158). According to Schiffer (1972:159), an object is 
discarded when it has lost any of its functions, and no longer belongs in a behavioral 
system. The famous categories of waste formulated by him include primary refuse 
(discarded at its use location), secondary refuse (transported and discarded elsewhere), 
de facto refuse (abandoned but still functional objects) and provisional refuse (stored 
refuse, with remaining possibility of reuse) (Schiffer 1972; 1983; 1987:18, 89). 
                                                      
13 Not everyone prefers the term ‘waste’ in zooarchaeology. For example ‘refuse’ is used by many (e.g. 

Gifford-Gonzalez 2014). When I use the term ‘waste’ it will, unless specified, refer to the waste from 
dead animals, i.e. bone waste. This is the biggest limitation of the study. To make a comprehensive 
study of waste management would include all archaeological finds. They are, unless stated, not 
included in most of the text, because it lies beyond the scope of this thesis.  
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Schiffer’s categories are commonly used and referred to in studies of formation 
processes and refuse disposal patterns (e.g. Bartram et al. 1991; Needham & Spence 
1997; Yeshurun et al. 2014). Tertiary refuse is another term related to this 
vocabulary, and includes the waste found as redeposited material from other waste 
deposits, such as middens (Kuna 2015:182; Haak 2016:84). It is likely to reflect on 
average and recurrent activities of everyday life (Fuller et al. 2014:181).  

The categories proposed by Schiffer, and later additions, are verbalized as hierarchical, 
i.e. primary as first-hand information, secondary as second-hand, etc. However, the 
heuristic value of primary deposits versus secondary deposits cannot be properly 
compared, as they separately give insight on different aspects of the studied society. 
For example, while primary deposits reflect on a direct disposal action at one given 
point or on the activity at one given spatial area, secondary layers include material 
which give information on general patterns of consumption, production and on waste 
management, e.g. through the study of taxonomic and anatomical representation and 
presence of taphonomic markers on the bones. 

The social consequences of waste management have been given less attention than the 
outcomes of material patterning and formation of the archaeological record within 
processual archaeological research. Ethnoarchaeological studies are common, and 
often aim to formulate universal patterns of refuse disposal, e.g. concerning choice of 
discard location (Murray 1980) and the relation between household organization and 
refuse disposal strategies and/or zones (e.g. Hayden & Cannon 1983; Staski & Sutro 
1991). Within this category of studies, we also find Rathje and Murphy (2001), who 
presented an exhaustive examination of trash from selected households, landfills and 
other repositories in comparison to social variables, such as class (Rathje & Murphy 
2001:133-150). Among other things, their results showed that what people throw 
away is not what they claim to have consumed, and that waste content often can 
often be tied to certain social strata. The ‘garbology’ approach provided by Rathje & 
Murphy has been applied in later studies as well. For example, Brunclíková (2016) 
used a garbological approach for investigating modern landfills in the Czech Republic 
(see also Sosna 2016).  

The Schifferian waste categories have certain heuristic value, because they provide a 
descriptive terminology. For example, in Paper I, the categories ‘primary deposits’ and 
‘secondary layers’ are used to describe the animal bones from contexts that are closed 
and can be regarded as separate events, such as oven infills, contra the redeposited 
material from open air cultural layers, often accumulated over time.14 Clearly, these 
                                                      
14 Tertiary refuse, if defined as the product of re-occurring disposal actions where waste is re-located, is 

closely related to secondary refuse. The boundary between the two is thus a bit blurred. It has been 
hard to exclude the possibility of tertiary refuse in secondary contexts. Nevertheless, I have chosen to 
use the terms ‘primary’ and ‘secondary’ layers in Paper II. They denote that the primary deposits 
include primary waste, i.e. deposited at its original location, while secondary layers can include waste 
re-located from its original waste location, either in second hand, i.e. once from the original waste 
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categories are influenced by Schiffer’s more functional terminology of waste. His 
definitions are also nomothetic, i.e. aim to provide universal traits of waste.15 Are they 
then enough for understanding contextual practices, which cannot be described by 
universal laws? Surely, there are other cultural aspects of waste which can help us to 
understand different ways of viewing waste.  

B) Waste contains symbolic meaning 
Although the functional view on waste is valuable, it puts emphasis on mainly one 
aspect of waste. However, we must focus on the social aspects of waste as well. 
Because waste can be directly connected to the society producing it, we must assume 
that the categorization and perception of waste is embedded within a cultural system. 
Thus, the second characteristic of waste which is highlighted is that the transition 
from use to waste implies a symbolic, metaphorical change. Here, symbols are viewed 
as ‘operators in the social process’ (Ortner 1984:131), a perspective on symbols 
formulated by Turner (1966; 1967), who studied how symbols worked in 
predominantly ritual processes among the Ndembu in Zambia. According to him, it 
is not meaningful to study symbols outside their social context because they are 
actively used and combine in social actions and processes to produce certain 
communications or effects.16 

The ethnoarchaeological study of Hodder (1987) on the meaning of ash discard 
among the Ilchamus in Baringo, Kenya, is suitable to epitomize the symbolic 
importance of waste. Ash was discarded inside the compound in contrast to other 
refuse which was taken outside. Because ash is symbolically linked to women, cooking 
and providing food, it is prohibited for men to empty the domestic hearth from ash 
(Hodder 1987:441). The meaning of ash discard in this society is associated with 
gendered social strategies, and strongly with avoidance among men and women.  

In his study, Hodder concluded that there can be no universal rules, methods or 
theory in the study of prehistoric discard because “the meaning of settlement 
organization and discard can only be derived from the context” (Hodder 1987:424). 
This opposes the processual functionalistic view on waste, especially the one by 
Schiffer as described above. To investigate the meaning of discard it is important to 
trace all contextual “clues” that can be inferred to the waste material. For example, 
Hodder had to discuss the role of women in the studied society, among other things, 
because it was women who produced and discarded the ash in this society (ibid. 
1987:424). Similarly, other scholars argue that waste categorization is not universal, 
but constructed within a specific context (e.g. Moore 1982; Hill 1995; Martin & 

                                                                                                                                      
location, or in third hand, i.e. twice or more from the waste location. Distinguishing between the two 
latter has not always been possible in the case of Asine.  

15 Examples of such laws are in Section 2.2.2. 
16 In Turner’s own words, “I found that I could not analyze ritual symbols without studying them in 

relation to other ‘events’, for symbols are essentially involved in social process” (Turner 1967:20). 
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Russell 2000:58; Marciniak 2005:78-80; Högberg 2016). That waste is not a 
universal category was at the time long since accepted within anthropological 
research, thanks to the research of Douglas discussed below, which has inspired many 
post-processual scholars (see Gifford-Gonzalez 2014). 

C) Waste categorization, value and disposability are defined by the cultural classification 
of the material world  
Let us turn to anthropological research where the study of discard, dirt and waste is 
common. In this context, it is generally agreed that waste is a relative notion. In the 
now classical study on pollution and danger, Douglas (1966) argued that waste 
creates disorder as well as recreating it, and taking it away is always a positive process, 
since it restores order.17 Strasser extended this discussion by adding that trash is 
created by sorting materials. Since sorting and classification are relative, waste also has 
a temporal dimension (everyday life changes over time), as well as a spatial dimension 
(different trash materials are disposed of in different places) (Strasser S 1999). Indeed, 
in this sense the notion of dirt as a matter out of place does not seem to be applicable, 
since it actually has one or many places (Lucas 2002:7). But as Lucas (2002:7) points 
out, such places, e.g. landfills or garbage bins, are used to separate trash from our 
material world, in an abstraction, to keep it from disorder.18 In relation to the 
relativity of waste, the view on the same kind of waste material is negotiable and can 
change over time. For example, Högberg (2016) considers the difference in Western 
perception of nuclear waste through the 20th century. From viewing nuclear waste as 
more of a resource for high technology, the perception changed to the understanding 
that it needs to be permanently handled and stored as radioactive waste. 

Classification of waste is made based on the social practices and conventions 
regarding hygiene (see Douglas 1966:8; Lucas 2002:8). Because of this, it can be 
perceived as a potential risk which becomes aesthetically unpleasing, again reinforcing 
the need to remove it (Drackner 2005:178; see Reno 2015:566).19 As Reno (2014; 
2016) points out, waste is, however, not exclusively produced by humans. According 
to him, waste should be discussed in a semi-biotic sense, in which waste is constituted 
by the “deposits rejected and released by animals” (Reno 2014:15). He distinguishes 
it from mass waste, which is the consequence of industrialization and historical 
European urbanization; the link to the original body producing the waste is lost. The 
development of modern waste management, such as sanitary landfills, was not only 
caused by a will to protect humans from unwanted smells, but also from keeping the 
waste from different vermin (ibid. 2014:17-18).  

                                                      
17 Dirt is “matter out of place” (Douglas 1966:44). 
18 Landfills in particular are argued by Sosna (2016) to be an excellent example of a heterotopia 

(Foucault 1998:178-185), in the sense that it is a place where heterogeneous and incompatible 
material classes can co-exist. 

19 For a comprehensive review of modern waste management regimes, I refer to Reno (2015). 
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Douny’s (2007) study of the Dogon of Mali is a valuable contribution to the 
increasing research of waste in anthropology. In the Dogon society, domestic waste 
can have both negative and positive connotations, and as such implicates waste as 
matter ‘all over the place’, as opposed to Douglas’s ‘out of place’ (Douny 2007:329). 
This is a useful view of disorder in relation to Douglas initial definitions. Depending 
on its material properties, such as its ability to be productive, waste can have potential 
use and can be recreated, including the reuse and recycling of seemingly worthless 
material.20 Therefore, certain kinds of disorder created by waste can be positive in the 
way it is perceived in society, as observed amongst the Dogon (Douny 2007:329).  

To conclude, waste as a theoretical concept contains at least the three aspects 
discussed above. First, we cannot ignore that there is a certain universality attached to 
waste; all societies produce waste. The terminology formulated by Schiffer can be 
used to describe archaeological waste-related contexts. Second, we cannot ignore that 
the categorization and perception of waste is culturally specific; it is not universal and 
not necessarily based on loss of functional value. It means that waste can have 
metaphorical meaning, which directs the management of waste. It also means that 
waste materials can affect the management of it. Examples of this would be the effect 
of changes in the smell of the waste, such as decomposition or the burning of waste 
(see Pawłowska 2014). Because waste categorization is culturally specific, I have 
chosen not to predetermine and defining any waste categories, such as craft waste, 
primary and secondary butchery waste. The content of such categories can clearly 
differ between societies. Instead, I employ abductive reasoning, in which the 
processing of data, such as spatial distribution of bones from specific species and 
contexts, reveals patterns which can be discussed in terms of categorization. Third, 
the social dimension of waste cannot be neglected; after all the management of waste 
is made on a practical level, and often involves some kind of social interaction, 
whether throwing food remains to dogs or letting someone else take it out.  

2.2.2 Waste management is a taphonomic formation process 

This section deals with waste management as a taphonomic process; nevertheless, it 
starts with a discussion on waste management as a formation process, a term known 
from general archaeological research in which taphonomy is not always the used 
term.21 Archaeologists, mainly processual, discuss waste management as a cultural 
formation process. In this context, the study of formation processes must precede any 
                                                      
20 This connects us again to the materiality and potential materiality of waste (see Section 2.1.2.2) 
21 An exception is Sommer’s (1990) paper on archaeological sites and “dirt theory”. By applying 

terminology from paleontology, she built up a taphonomic-archaeological approach which included 
the phases of biocoenosis, thanatocoenosis, taphocoenosis and oryctocoenosis. This model has not 
been widely used globally (but see Dietrich 2016:24), although the paleontological terminology is very 
familiar to zooarchaeologists. 
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archaeological inference, and any explanation is sound only if it can prove a valid 
causality (see Schiffer 1975; 1987:74; Murray 1980; Binford 1981:26; Sommer 1990; 
Lamotta 2012). A symbolic explanation, according to Schiffer, will only be causal 
when the behavior departs from predictions of it, and thus does not make a sound 
explanatory law (Schiffer 1987:74). Schiffer acknowledged waste management, or 
refuse disposal, which is his preferred term, as a cultural formation process, critical in 
forming the archaeological record, but one that can only be described by nomothetic 
laws (Schiffer 1972; 1987:74).22 Therefore, the study of refuse disposal patterns as 
formation processes has been focused on functional and practical aspects. The 
following are examples of nomothetic laws on refuse disposal, as described by Schiffer 
(1987:59-71): 

 If an area is well used, it will be maintained, i.e. cleaned often.  

 Where people throw stuff, other people will also throw stuff. 

 In areas that are infrequently maintained, larger items tend to accumulate, 
especially outdoors. This is called in transit refuse.  

 The famous McKellar principle: “Small items will be left behind as primary 
refuse in regularly maintained areas”. 

 Where dogs are held, they will disperse material. 

Universal laws on waste and waste management were also provided by Sommer 
(1990). For example, she wrote that the “place for sweepings” will be found in front 
of doors, where small trampled finds will gather (ibid. 1990:53). This is similar to the 
above McKellar principle.23 These universal laws are general, some quite obvious, and 
they do not say much about the prehistoric society of interest. Some of them are 
strongly influenced by Western notions about waste. For instance, ethnographic cases 
exist in which certain categories of waste are allowed, and are even displayed, in 
frequently maintained areas. One example is the kitchen of the Dogon of Mali, where 
certain waste is permitted, and functions as signs of vitality (Douny 2007).  

Taphonomy is the study of the processes, factors and agents affecting a bone 
specimen after the death of the animal up to the present day. Clearly, the taphonomic 
study is also a study of formation processes. However, a taphonomic approach 
includes other aspects and assumptions than the one described above. It includes a 
higher level of complexity; for example: a taphonomic process cannot be made 
without the influence of various factors and agents. It builds on an uniformitarian 

                                                      
22 Schiffer established the subdiscipline ‘behavioral archaeology’, which aimed to describe human 

behavior. It builds upon the establishment of laws, and the need of laws to be able to get information 
of past behaviors (Schiffer 1972; 1975; 1987; sensu LaMotta 2012:65). 

23 Although there are other examples of rules similar to Schiffer’s (1987) in her study, Sommer did not 
refer to his 1987 opus at all in her 1990 paper.  
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base and strongly relies on actualistic studies. Taphonomic research is grounded on 
modern analogies. Taphonomy is in its essence a critical approach and is common in 
zooarchaeological analyses. It reconstructs what is representative in a bone assemblage 
in terms of bias but it also shows the importance of describing processes, factors and 
agents in themselves (Lyman 1994; Orton 2012:321).  

Waste management of animal bones “is at the heart of zooarchaeological research” 
(Reitz & Wing 1999:113). Taphonomic variables can help us to distinguish patterns 
specific for the management of waste. The biggest problem in this identification is 
recognizing ‘cultural’ impact from ‘natural’, and, in the words of Lyman (1994:216), 
to sort out food waste from non-food remains.24 There are several taphonomic 
markers that can help the zooarchaeologist in this issue, such as burning, 
fragmentation, erosive markers (e.g. weathering), butchery marks, and skeletal parts’ 
representation. Any taphonomic variable is causally linked to a taphonomic process 
which is determined by certain factors and/or agents. For example, weathering is the 
process in which a bone is exposed on the ground surface, and therefore subjected to 
the impact of local weather, e.g. exposure to sun and wind.  

One of the most common problematic issues with distinguishing certain patterns and 
relating them to a specific process is gathered in the concept of ‘equifinality’ (Gifford-
Gonzalez 1991:232-233; Lyman 1994:38, 63; Lyman 2004). A result is equifinal if it 
can be reached by different processes, i.e. different processes can cause similar results 
(Lyman 2004). In zooarchaeological research, the most common example of this is 
when skeletal part frequencies can be explained by different taphonomic processes. 
The classical example is a skeletal parts’ representation dominated by compact long 
bones, which can be explained as density-mediated attrition, i.e. relative survivorship 
by the degree of density, or human selection of meaty body parts (Lyman 1994:235; 
Bar-Oz & Munro 2004:202; Orton 2012:323). 

Of course, a crucial taphonomic variable is the context in which the bones were 
found. It is important to have at least a basic understanding of geological processes 
and conditions of the site in order to fully grasp all taphonomic possibilities (Lyman 
1994:405). To make a holistic interpretation, a basic understanding of environmental 
processes is needed by the zooarchaeologist in question, and not only from expertise 
in other scientific fields. Waste management can, according to Lyman (1994), be 
found in processes of dispersal and accumulation, since most waste will not be buried 
instantly, although this can sometimes be the case.  

To conclude, waste management is a taphonomic formation process. Thus, this thesis 
needs to contain a taphonomic reconstruction that aims to identify and explain a 
taphonomic process per se, namely waste management. In order to conduct any 

                                                      
24 However, it must be noted that non-food remains do not necessarily imply that they are non-cultural. 

Consumption processes other than eating, such as crafting or butchering, can produce waste. 
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zooarchaeological study of any social processes or activities in a prehistoric context, it 
is important to have a proper taphonomic tool box to identify which patterns can be 
tied to the prehistoric human activities on site and which cannot be accounted to 
them (Orton 2012). A taphonomic approach in the study of waste management aids 
to identify such patterns in a zooarchaeological assemblage as well as to which extent 
post-depositional erosion has disturbed the survival of the material.  

2.2.3 Waste management as a culturally specific practice 

One objection against the processual approaches towards waste management is that it 
should not only be regarded as a nomothetic cultural transformation process, but also 
as a complex social practice beyond functional value (Marciniak 2005:75-87).25 Waste 
management is a repetitive practice that reinforces any categorization of animal 
remains. In the following text examples are provided which support the notion that 
studying waste management traditions can be indicative and contribute to the 
discussion of i) the social organization of the settlement, ii) social topography, 
meaning the spatial differentiation of socio-economic strata, and iii) symbolic aspects 
of waste, which can have several consequences for waste management traditions. 

2.2.3.1 Social organization 
Douglas inferred that presence of waste causes disorder by being ‘matter out of place’, 
i.e. being in the wrong location.26 For order to be restored, the waste needs to be 
handled and removed (Douglas 1966:50). As a simple example, she gave food, which 
is not dirty as a material, and if in the wrong place, such as food splatters on clothes, 
it is considered as dirt in Western societies (Douglas 1966:46-47). More importantly, 
this implies that waste must be handled and removed to a place where it belongs, 
whether a pit or garbage can. Following this logic, the spatial organization of waste 
management is culture-specific, meaning that it follows cultural norms of social 
organization in relation to perceptions of waste and cleanliness.  

There are many ethnoarchaeological examples of the role of waste management in the 
social organization of settlements. For example, Hayden and Cannon (1983) 
investigated the dwelling area organization of the Highland Mayas of Chiapas and 
Guatemala. They argued that the refuse disposal practices were structured spatially by 
principles involving the economy of effort, the value of potentially recyclable objects 
and minimizing hindrances to mobility. Other cases are provided in the anthology 
“The Ethnoarchaeology of Refuse Disposal” (Staski & Sutro 1991). For example, 
Sutro provides a case study on the agricultural village of Diaz Ordaz in Mexico in 

                                                      
25 For more discussions on the characteristics of waste, see Section 2.2.1. 
26 Douglas used the word ‘dirt’, not waste. 
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which ‘useless’ garbage was thrown in water streams, while ‘useful garbage’ was moved 
to the fields or burnt in domestic hearths (Sutro 1991).27 

This relates also to waste production, which directs the need for organized waste 
management. At one end, we have the ‘nothing is wasted’ ideal of modern 
Greenlandic hunters, in which bones were smashed and boiled, leaving only a few 
splinters of bones for the zooarchaeologists (Pasda & Odgaard 2011). Since a few 
scraps of animal waste are left as waste, there is little need for organized waste 
management areas, such as larger refuse pits. At the other end, we have the excessive 
food waste produced by domestic households in the 21st century, of which ca. 35% of 
the food waste in domestic households are unnecessary, i.e. edible if prepared 
properly, according to the Swedish National Environment Agency (Naturvårdsverket 
2014). In this society, all waste is categorized and sorted according to material 
category, e.g. plastic, paper and organic waste, by the household which produced the 
waste.28 Excessive waste accumulation is a real problem in modern urban societies. 
Landfill sites are classical urban phenomena of waste management areas. 

2.2.3.2 Social topography 
It is generally acknowledged that perceptions of food and food culture are culturally 
specific, and can be a means of expressing power or social identity (e.g. Douglas 1972; 
Goody 1982; Dietler 1996; Curet & Pestle 2010). This explains why status 
differentiation, as reflected in diet, has been named one of the most popular topics 
within the zooarchaeology and archaeology (Twiss 2012:367-369).29 This topic is 
often investigated through biochemical analysis of the bones from human individuals, 
or through the study of connections between status and food stuffs and/or food-
related utilities (ibid. 2012:368), of which the focus here is on the latter, specifically 
animal food waste.  

Studying the spatial patterns of animal bones in terms of food waste is essentially to 
study traces of the management of food waste, the content of food waste, and 
indirectly the consumption of food. Depending on the cultural context, some food is 
accessible only to upper social strata or are indicative of specific social groups. 
Ervynck et al. (2003) draws on sociological and economic research in developing a 
schematic framework to identify luxury food, which is defined as foods acquired at 
unnecessarily high costs, causing consumption “beyond the level of affluence” (ibid. 
2003:429). As zooarchaeological characters of luxury foods, they point out imported, 
locally rare and/or expensive animals or animal products, as well as the selection of 
                                                      
27 These ethnographic examples are perhaps best suited as analogies for the study of traditional and 

neolithized societies, and might not be suitable when studying prehistoric hunter-gatherers. 
28 Åkesson’s (2012) analysis of the perception of waste and waste management among Swedes constitute 

a good insight into the cultural aspects of waste in this particular society.  
29 For a detailed review of available literature, I refer to Twiss’s 2012 review article on the archaeology of 

social diversity. I highlight only the most relevant studies for this text. 
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specific body parts or ages of animal individuals (ibid. 2003:431-433). Similarly, 
Isaakidou (2007) presented an approach to studying elite cuisine which is based on 
Goody’s (1982) comparative sociological study of cuisine and class. To identify elites 
at her study site, the Bronze Age palatial site Knossos on Crete, she used the criteria of 
rare ingredients (exotic/imported or rare), complex or exotic recipes, and ingredients 
requiring higher degrees of labour investment or specialised personnel (Isaakidou 
2007:7; Goody 1982).30 

Further, there is a link between waste content, i.e. what people throw away, and food 
consumption, i.e. what people eat. Rathje and Murphy (2001) effectively 
demonstrated that waste content is indicative of social group identity and/or socio-
economic status in modern American cities. They found that the characteristics of 
waste differed significantly from one neighbourhood to another. For example, the 
waste of a middle-income household was more likely to contain food stuff from 
““status” brand name foods and drinks”, while affluent families would have more 
“diet soft drinks, store-brand and generic foods” in their garbage bin (ibid. 
2001:135).31 The food waste found in elite contexts can often be described in similar 
terms. For example, bones of hunted animals are often more abundant in elite 
contexts such as castles in North European Medieval contexts. This is connected to 
the restriction of such animals to the nobility in this period and region, and as such 
becomes a zooarchaeological indicator of higher social status (e.g. Sten 1992; Thomas 
2007; Magnell 2009; Macheridis & Tornberg 2011).  

Until now, examples have been given of how food consumption and waste can be tied 
to status differences. On the basis of this, we can finally approach the concept of 
social topography, as formulated by Richer (2015) to mean the spatial distribution of 
status differentiation. Status is named as one of the three mechanisms that generate 
social inequality by Weber ([1918] 1978), the others being resources and power. 
Ridgeway (2014) meant that status has been given too little attention and has not 
been regarded as an independent factor, like resources and power, in bringing social 
inequality. People, she wrote, “care about status quite as intensely as they do money 
and power” (ibid. 2014:2). Status is based on cultural world views about social groups 
of people, ranked as being relatively more or less esteemed by others in the society 
(ibid. 2014:3). Social topography, i.e. the spatial distribution of status differences, has 
been studied for example in rural Morocco (Ilahian & Park 2001), and in urban 
                                                      
30 In similar terms, Hruby (2008) approached Mycenaean cuisine and class. For this purpose she studied 

the archaeological evidence, mainly pottery, in conjunction with Linear B tablets, from Pylos. Her 
conclusion was that the Mycenaean elite indeed had access to haute cuisine, as indicated by the 
presence of a wide range of ingredients, specialized cooking techniques and specialized cuisine 
personnel. 

31 A similar approach was applied on modern landfills from different localities in the Czech Republic 
(Brunclíková 2016), in which, among other things, the refuse of two socioeconomically different 
urban areas were compared. For example, brand clothes in good conditions were discarded in the 
relatively wealthier area. 
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contexts such as Istanbul, in which certain areas’ names has become distinctive of 
status (Richer 2015:361). As a concept founded in relevant sociological research, 
‘social topography’ has great potential in archaeological and zooarchaeological studies 
of status differentiation and social complexity. Given that there existed an uneven 
social topography within the settlement, spatial patterns in waste management and 
content, i.e. where people threw stuff and what people consumed, might be indicative 
of status differences within the settled area. 

2.2.3.2 Symbolic aspects of waste management 
Turner’s (1966; 1967) research on rituals of the Ndembu people, Zambia, showed 
that symbols are used and combined to produce certain effects or communicate 
certain meanings. The symbolism of animals, body parts and/or bones might thus 
have practical applications on the management of these entities. Hodder’s 
ethnoarchaeological studies of the Moro and the Mesakin cultures of the Nuba region 
in Sudan are interesting for this discussion (Hodder 1982:125-184). The only bones 
Hodder noted inside the settled area of these societies were jaws and skulls of 
domesticated animals. The head bones were hung from the roofs of granaries in Moro 
compounds, and in front of the granaries in Mesakin compounds. Hodder connects 
this with the fertility symbolism of the grain, for which head bones were hung as 
‘ritual protection’. Both pig and cattle jaws/skulls were hung (ibid. 1982:156-157). 
This contains a gendered dimension, since pigs were considered unclean and were 
taken care of by women, while cattle symbolized male power and were kept by men. 
This also explains the other practice concerning bone refuse, namely the differentiated 
disposal of the postcranial bones from pig and cattle. Postcranial bones were in 
general thrown outside the compound to dogs (ibid. 1982:155). However, if there 
was a risk of the pollution of cattle by pig bones, these bones were deposited at least 
40 m away from the compound (ibid. 1982:158). This would produce a certain 
zooarchaeological patterning, with heads inside the settlement and all other bones 
outside, or perhaps outside the excavation perimeter. 

Another case of symbolic connotations of waste can be found among Soviet Mongol 
tribes described by Szynkiewicz (1990). Here, the tibia of sheep was a powerful 
symbol of the patrilineal descent and was used as a tool for communication with 
ancestors.32 The bone waste containing this bone was to be burnt and then deposited 
on a proper sacred location (Szynkiewicz 1990:74). If chanced upon in nature, it 
could not be left outside but had to be taken home; otherwise the household would 
be cursed with impotence and infertility. On the other hand, the pelvic bone was 
considered symbolic of the devil, and if chanced upon it was to be kicked it away and 
left (Szynkiewicz 1990). This is a clear example of how waste management can be 
symbolically meaningful.  

                                                      
32 It was also an important meat dish reserved to men only (Szynkiewicz 1990). 
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Regarding the symbolic meanings of depositional patterns, the concept ‘structured 
deposition’ is common in archaeology and zooarchaeology (e.g. Richards & Thomas 
1984; Hill 1995; Needham & Spence 1997; Marciniak 2005:209; Garrow 2012; 
Isaakidou & Halstead 2013; Gifford-Gonzalez 2014; Rudebeck & Macheridis 2015). 
This concept includes the notion that, because rituals are “highly formalized, 
repetitive behaviour”, the deposition of materials associated with the rituals would be 
made in a structured fashion (Richards & Thomas 1984:191). This was recently 
questioned by Garrow (2012).33 He meant that the concept has become its own 
interpretation since it was formulated, meaning that “people have often felt compelled 
to interpret all variability as being representative of some kind of symbolic scheme” 
(ibid. 2012:108).34 

Garrow’s solution is to divide ‘structured deposition’ to two categories of deposits, 
namely ‘odd deposits’ and ‘average practice’ (ibid. 2012:109).Although he wrote that 
they should be considered on a ‘sliding scale’ or a ‘spectrum’, he frequently made a 
clear distinction between these two categories (ibid. 2012: e.g. 105, 106; see Thomas 
2012:124). I agree that the concept ‘structured deposition’ should not be used as an 
explanatory term; however, the categories provided by Garrow might reinforce 
sacral/profane dichotomization of the past, something that might only reflect our 
modern understanding of reality.35 In relation to this debate, it is acknowledged by 
others that ‘structured deposition’ should be used as heuristic for describing the 
deposits of also non-ritual remains, and which might reflect on cultural norms and 
traditions, situated in a cultural context (e.g. Hill 1995:95-96; Rudebeck & 
Macheridis 2015:185). Nevertheless, the use of the concept cannot be considered to 
be particularly neutral; especially given that it has often been equated with 
‘deliberate’, ‘conscious’, or ‘intentional’.  

In this study, when discussing the distribution or patterning of zooarchaeological 
material I avoid the term ‘structured deposition’ but frequently use the term ‘waste 
management’ instead, for three main reasons. First, structured deposition remains a 
description of material culture patterning as we see it; it echoes only what we as 
analysts see as patterns in the archaeological record. Because it is a descriptive term, it 

                                                      
33 It should be mentioned that the concept has not only been questioned in a British context. According 

to Wolfram (2016), ‘structured deposition’ has been largely ignored in Germany because it 
presupposes that the archaeological deposit and its content directly reflect on human behaviour or 
“that complicated ritual behavior is mirrored by a similarly complicated assemblage” (ibid. 2016:125).  

34 An example of this is provided by Isaakidou and Halstead (2013) in their study of structured 
deposition in the Aegean from the Neolithic to the Iron Age. Although structured deposition is part of 
the title and the aim, it remains unclear how they define the concept, although it seems to be equated 
with ‘deliberate’ deposition (ibid. 2013:90). Nevertheless, it is an important study because it 
constitutes a call for ritual, symbolic and social approaches in Greek zooarchaeology, as well as 
providing a long-term perspective of ‘structured’ deposits, including odd deposits and material culture 
patterning, following Garrow’s terminology. 

35 Or ‘ritual’ versus ‘mundane’ which is used by Garrow (2012: cf. Fontijn 2012:123-124). 
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is not suitable as an interpretative tool. If the material is found in waste-related 
contexts it will primarily mirror waste management, whether this was made conscious 
or not. Waste management is therefore a more suitable term for discussing 
zooarchaeological mass material from waste-related contexts.  

Secondly, waste management as a concept implies that the handling of waste was 
managed, meaning that it was handled and directed according to cultural norms and 
decisions at a structural level. In other words, although the disposal of any remains 
might be random or unintentional, it is made within a cultural system (e.g. Martin & 
Russell 2000:58; Marciniak 2005:75; Gifford-Gonzalez 2014:345). Waste 
management can be connected to the practices of everyday life, since waste is 
constantly produced. Potential waste material is continuously defined, categorized 
and valued according to the cultural views of e.g. recycle or reuse, but also danger and 
uncleanliness (e.g. Douglas 1966; Strasser S 1999; Martin & Russell 2000:58; 
Marciniak 2005:75; Gifford-Gonzalez 2014:345). Thirdly, the concept of waste 
management does not reject any ritual or symbolic connotations of waste disposal or 
connection to waste materials. Conversely, there are no ritual interpretations or 
symbolical assumptions included in waste management.  

It is important to remain open to the possibility that in some societies, waste 
management, or aspects of it, is highly ritualized. The term ‘waste management’ does 
not contain meanings that can be interpreted as in favour of or against this. The term 
‘ritualization’ encompasses a view on ritual as a process; ritualized practices are 
characterized by repetitive formal action sequences directed by conventions and 
traditions, and are dynamic and transformative (Bell 1992:220; Bradley 2005:34). 
Waste management can be considered as a repetitive action sequence directed by 
conventions in most societies. However, a ritualized practice should not necessarily be 
equated with normative practice. In other words, cultural norms are not the same as 
rituals, although ritualized practice is always situated in cultural norms and 
conventions. Ritualized action is, however, not necessarily intentional because the 
definition of the ritualized act is independent of the actor (Humphrey & Laidlaw 
1994:89). Ritual practices are social entities which have specific goals set in social 
conventions and order (Ekengren 2009:41). Consequently, since waste management 
is a practice directed by cultural norms and conventions, the idea that waste 
management might become a ritualized practice in some societies cannot be rejected.  
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2.3 Four key themes in the zooarchaeological study of 
waste management 

Which characteristics of waste management can we zooarchaeologically examine? 
Based on the theoretical review above, four key themes have been defined as potential 
starting points and explored separately in the articles of this thesis. This is made in 
order to further test the potential of waste management as a concept in social 
zooarchaeological studies. 

Theme 1: Definition of context 
The initial step should be to identify and define which patterns within the data that 
can be attributed to waste management. As acknowledged in Section 2.2.2, waste 
management can be detected through the use of a taphonomic perspective. This is 
because waste management is a taphonomic formation process, meaning that any 
selections made or any actions made during the peri-depositional phase of waste 
management will be a shaping factor in the formation of the zooarchaeological record. 
Each case study will be different because each site has different archaeological, 
geological and ecological pre-conditions. As this case study is restricted to one site, 
namely Asine, we can partially avoid this issue.36 At Asine, the definition of context 
concerns also a presentation of the zooarchaeological data. This means also a 
discussion on topics related to animal management and consumption, which is 
provided in Paper I and Chapter 5. The taphonomic approach is provided in Paper 
II.  

Theme 2: Waste management and social organization 
As discussed in Section 2.2.3, waste management is often directed by the spatial and 
social organization of the settlement. As such, this is an approach which can give 
more information about the social organization at Asine. Waste management 
practices reflected as distributional patterns in archaeological features related to the 
settlement organization can give information about whether or not the features and 
their contents were categorized by proximity to activity areas, i.e. if the waste was 
thrown close to specific consumption or butchery areas, or animal/body part 
categorizations, i.e. if specific types of animal or body part remains had designated 
waste areas. This would also be valuable for understanding the organization of the 
settlement. This is explored in Paper III in which the bone waste from specific 
features from the Early Helladic III period, pits called bothroi, is studied in order to 
examine the pits as part of the social organization on a household level.  

 

                                                      
36 This is not entirely true, since different geological conditions affect the site in different areas of it, such 

as Barbouna Hill versus the Lower Town, see Section 3.2. 
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Theme 3: Waste management and social topography  
Thirdly, we have the discussion of waste management as indicative of social 
topography at the study site. During the MH III-LH I period at least two dwelling 
areas were present at Asine. The differences between these in terms of material culture 
and architectural evidence have been discussed as signs of increasing social 
complexity. Applying a waste management perspective to this discussion tests this 
hypothesis, but also investigates whether or not this reasoning about the connections 
between waste and social topography is useful in an archaeological context. This 
discussion is made in Paper IV. As mentioned, food consumption has been directly 
tied to socio-economic background in many studies. Further, how to value and 
handle waste is also connected to culturally specific perceptions. Studying spatial 
patterns of status differentiation as reflected in waste content and waste management 
can potentially be a powerful tool in detecting differences between dwelling areas, and 
might shed light on the social complexity of the study site. The characteristics of food 
waste cannot alone account for symptomatic status identity; the zooarchaeological 
study should be based also on other archaeological evidence such as architectural 
features and other material culture (e.g. Kamp 1991:30).  

Theme 4: Symbolic aspects of waste 
Finally, the fourth key theme concerns the study of the symbolic connotations of 
waste from settlement contexts. In the above Section 2.2.3.1, I provided several 
examples on how certain waste categories can have symbolic connotations in everyday 
life. Asine makes a good case study of this issue, since there are contemporary houses 
and burials on the site. This closeness in time and space makes it possible to compare 
the consumption waste from the settlement with the animal bones deposited as grave 
goods (see Iregren 1997). This can give further information on the site and on 
symbolic aspects of common animals. This theme is explored in Paper V. 

2.3.1 Methodological framework 

The four key themes defined above are investigated through a heuristic workflow, 
illustrated in Figure 1. The workflow was developed on the basis of a theoretical 
discussion of waste management and the four key themes. As shown in Fig. 1, after an 
initial contextual assessment and general discussion of the site (Paper I), the emphasis 
is on the identification of waste management, which requires a taphonomic approach 
(Paper II). Issues of representativity in the material should be detected during this 
stage. Thereafter, more qualitative approaches might be needed in order to analyse 
and interpret specific patterns in terms of social aspects of waste management, of 
which I have focussed on social organisation (Paper III), social topography (Paper IV) 
and symbolic aspects (Paper V).  

The heuristic structure of the workflow simplifies the complexity of waste 
management studies by providing loopholes in which certain aspects of the 
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phenomenon can be discussed, thus giving crucial insights into the structure, 
organization and practices of the studied society. The workflow is divided into a 
three-stage structure, starting with a phase called identification, followed by analysis 
and interpretation. Within these phases, one or more analyses or crucial topics are 
defined, of which each has one or more analytical components. The inferential value 
of each component is described in more detail in Appendix 1 according to the level of 
contextual resolution. The contextual resolution is dependent on documentation 
quality. This is an important aspect of the Asine material, which might in some 
aspects suffer from lower documentation quality, having been excavated long ago and 
in more than one campaign. This is discussed in more detail in 3.1. How this has 
affected the study of waste management at the study site is discussed in 6.1 and 7.1.1. 
I underline that the workflow in Fig. 1 is not an absolute set of rules. In this thesis it 
has functioned as a methodological structure, providing the necessary frames for the 
exploration of waste management in the appended papers.  

 
Figure 1.  
Heuristic workflow for the zooarchaeological study of waste management. Analytical steps are described in more detail in 
Table 7 (Appendix 1). wm = waste management 

IDENTIFICATION 

ANALYSIS 

INTERPRETATION 

Before start, remember: Definition of context and assessment of documentation quality

Multivariate analysis
Taphonomic perspective

Strongest 
patterns within 
data revealed

Patterns due to 
post-
depositional 
impact? 

Peri-depositional 
processes?

Ante-depositional 
processes? 

General wm 

Forming a general narrative of 
wm at the site: Any differences 
through time? General 
patterns, e.g. leaving bones on 
ground, carnivores etc.

Detailed spatial analysis: 
Are general patterns 
valid for specific 
features? Any signs of 
differentiated wm within 
the site? Comparisons 
between specific features

Specific wm 
patterns 

Social aspects of wm Symbolic aspects of wm

No Maybe 

Comparisons between ritually connoted 
features and quotidian contexts
Discussion of material patterning in terms of 
ritualization

Functional/economic 
aspects. General 
within site or specific 
to households/areas? 

Social organization 
in relation to wm on 
level of household, 
area or settlement 

Differences in wm 
between households, 
areas, settlement can 
be discussed in terms 
of social topography



41 

3. Asine: a short site biography 

Ancient Asine (Figures 2-3) is situated on a protruding cliff in the Argolid bay in the 
north-eastern part of the Peloponnese in Greece. Asine is important to the 
development of Classical Archaeology in Sweden. The early excavations of Asine 
preceded, and motivated, the emergence of the Swedish Institute at Athens. It has 
been the training ground for Swedish scholars active in both the Mediterranean as 
well as the Scandinavian area.37 Asine has been the focus of several doctoral theses 
(Santillo Frizell 1980:679; Wells 1983; Nordquist 1987; Frisell 1989; Dietz 1991; 
Sjöberg 2001; Ingvarsson-Sundström 2008) and material studies (see contributions in 
e.g. Hägg et al. 1996; Wells 2002a). In Table 1 the chronological periods used in this 
thesis are presented. 

Table 1. 
Chronological periods of the Bronze Age, with corresponding absolute dates. The chronology for the Early Helladic 
periods is based on Voutsaki et al. (2009) and Manning (2010, 23), the Middle Helladic periods is based on Voutsaki et al. 
(2009) and Bintliff (2012), and the Early and Late Helladic is based on Shelmerdine (1997), Manning (2010:23) and Bintliff 
(2012). 

Chronological periods and subperiods Calendar Years BC 

Early Helladic (EH) 

EH I  3100-2650 

EH II  2650-2200 

EH III  2200-2100 

Middle Helladic (MH) 

MH I  2100-1900 

MH II  1900-1800 

MH III  1800-1700 

Late Helladic (LH) 

LH I  1700-1635/00 

LH II  1635/00-1420/10 

LH III LH IIIA 1420/10-1330/15 

LH IIIB 1330/15-1200 

LH IIIC 1200-1050 
  

                                                      
37 Among these we can note Holger Arbman (the excavator of e.g. Swedish Iron Age town of Birka), 

Einar Gjerstad (famous for his works on e.g. Cypriote Archaeology), Natan Valmin (famous for e.g. 
the excavations of Malthi in the Peloponnese) and Berit Wells (former Director of the Swedish 
Institute, and Director of the excavations of the Sanctuary of Poseidon at Kalaureia on Poros). 
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Figure 2. 
Asine in Argolis. Top: Location of Asine in Greece, created using ArcGIS 10.0 by Esri. Bottom: View of the excavations in 
the Lower Town from the north, 1926 (courtesy of Alvin, platform for digital collections and digitized cultural heritage, 
alvin-record:102633). 
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Figure 3. 
Settled and excavated areas of ancient Asine, as mentioned in the text. Excavation trenches and approximate extension of 
settled areas primarily during the Middle Helladic. The settlement on Barbouna Hill were apparently only in use in the end 
of the Middle Helladic period, while Terrace I-III and the Lower Town contained architectural remains from dwelling 
structures from all Bronze Age periods. Map modified from Nordquist (1987:153, Fig. 8). 

3.1 The Swedish excavations at Asine 

Ancient Asine is located in a special topographic setting (Figs. 2-3). The protruding 
cliff, or the Kastraki, encloses a smaller bay. Opposite to this cliff is a hill, the 
Barbouna Hill, which is also part of the prehistoric Asine site. These two areas, as well 
as a third area east of the acropolis on the Kastraki cliff, have been the focus of 



44 

intensive excavations during several campaigns of the 20th century.38 The early Asine 
excavations were extensively planned and organized. An indication of the importance 
of a large-scale Swedish archaeological project on Greek soil is that Oscar Montelius, 
one of the most famous Swedish archaeologists of all time, was involved with the 
organization of the project.39 After his death in 1921, the Swedish Asine committee 
was founded (Frödin & Persson 1938:2). The Asine committee was filled with 
famous scholars from Classical and Scandinavian Archaeology, and the Crown Prince 
of Sweden at the time, later the King of Sweden Gustav IV Adolf, was the Chairman 
of the committee. The committee included members such as Profs. Oscar Almgren, 
Lennart Kjellberg, Martin P:son Nilsson and Bernhard Salin (Frödin & Persson 
1938:10).40 The Asine project was going to show the rest of the world the importance 
and quality of Swedish archaeological techniques, and point to the need of a Swedish 
Institute in Greece. Indeed, the practical issues that occurred during the course of the 
project showed that the lack of a Swedish Institute was problematic. This is expressed 
in the introduction of the publication of the excavations (Frödin & Persson 1938:12), 
and the publication’s preface written by members of the Committee. 

As field directors, the Asine committee chose Axel W. Persson and Otto Frödin. 
While Frödin specialized in Scandinavian prehistory, Persson had been involved in 
the project prior to the formalization of the Asine committee in 1921. For example, 
he had investigated the site, in order to formulate the application for an excavation 
permit to the Greek authorities (Wells 2002b:13; Schallin 2014:61). From 1922 to 
1930 the site was excavated in five expeditions. These excavations focused on the 
Lower Town and its terraces on the Kastraki, and the two necropoles on Barbouna 
Hill. The excavations uncovered the ancient settlement of Asine, chambers tombs, 
terraces, and city walls, as wells as rich findings of pottery, metals, bones, and other 
finds. The publication of these excavations came in 1938. It was systematic, detailed 
and comprehensive, at least for its time. The publication was allegedly delayed 
because of disagreements between the directors.41 Without Alfred Westholm as editor 
                                                      
38 The area east of the Kastraki cliff was named the Karmaniola sector after the owners (Styrenius 1975). 

The East Cemetery on Fig. 3 belongs to this sector. 
39 Montelius is most famous for the typology of and construction of the chronology of the Scandinavian 

Bronze Age, still used today, is sometimes called the “Father of Typology”; this is somewhat 
misleading, since it was anticipated in many ways by Hans Hildebrand, another 19th century 
archaeologist (Gräslund 1987). 

40 Almgren is famous for his works on Swedish Roman Iron Age, especially his typology of fibulae. 
Kjellberg was a Classical archaeologist, and known for his excavations of the Sanctuary of Poseidon at 
Kalaureia on Poros, together with Samuel Wide (see Berg 2016). Martin P:son Nilsson was a Classical 
scholar, most famous for his works on ancient Greek mythology and religion. Salin was the King’s 
Custodian of Antiquities in Sweden. 

41 The communications and process of the Asine project also touch on issues of colonialism, class, 
gender, power relations, diplomatic relations and the cultural history of the region. A detailed 
discussion of the political consequences of and strategies behind the Asine project is, however, beyond 
the scope of this thesis. I refer to Berg’s 2016 thesis, which contains a discussion of a similar approach 
regarding the Swedish excavations of the Sanctuary of Poseidon at Kalaureia on Poros in 1894. 
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of the publication, it is doubtful whether the results would have been published to the 
same extent.42 

The excavation history at Asine did not finish with the publication in 1938. The site 
was re-visited by Swedish scholars during the 1970s and 1989-1990 (Hägg & Hägg 
1973; 1976; Styrenius 1975; Hägg & Fossey 1980; Dietz 1980; Dietz 1982; Wells 
1983; see Nordquist & Hägg 1996). These later campaigns were initiated by the 
Greek authorities, who invited the director of the Swedish Institute at Athens, Carl-
Gustaf Styrenius, to manage the excavations.43 The excavation areas relevant to this 
thesis are illustrated in Fig. 3. For the location of all excavated areas of Asine, I refer 
to Styrenius (1998). The new excavation campaigns increased the knowledge of the 
long-term continuity of the Asine area. These projects were focused on the east of the 
acropolis on the Kastraki in 1970-1974 (Dietz 1980; 1982), and on the Barbouna 
Hill in 1970-1974 (e.g. Hägg & Hägg 1973; Styrenius 1975), 1977, 1985 (Wells 
1988), and 1989 (Hägg & Nordquist 1992), as well as on the acropolis in 1990 
(Pentinnen 1997). The material of this thesis from the later excavations derives from 
the archaeological features on the Barbouna Hill, which were excavated during the 
1970s and in 1989.44 

3.1.1 Reconstructing old excavations: the spring of the 1926 season and the 
field diaries 

Conducted over 90 years ago, the 1926 excavation was the most extensive campaign 
on the Asine site. Excavations took place on the Barbouna Hill, the Acropolis, the 
Lower Town, and the Large Section which went through the Lower Town up to 
Terrace I and II, and in which Terrace III was further extended and excavated 
(Frödin & Persson 1938; see Nordquist & Hägg 1996:12). The animal bones from 
the 1926 spring season are stored as part of the Asine collection at Museum 
Gustavianum, Uppsala. They constitute the major part of the study material forming 
the basis of this thesis.45 These bones were hand-collected during the excavation, 
                                                      
42 Westholm was clearly important in the excavation project. His contribution to the main excavation 

publication describes and presents all architectural elements of the Lower Town and Terraces. His 
chapter, Chapter 3, is the most extensive in page numbers, most informative and very detailed and 
useful. He was also the photographer during the 1926 campaign. 

43 The Swedish involvement was initiated by the Greek General Direction of Antiquities. The 
investigations were aided by the staff of Nauplion Museum, especially Mrs. E. Deilaki, according to 
Styrenius (1975). 

44 These bones are stored in the Archaeological Museum in Nauplion, Greece (see Appendix 2), as 
opposed to the finds from the 1926 campaign, which are stored in Museum Gustavianum, Uppsala 
University (Sweden). 

45 The finds from the 1926 excavation, with emphasis on the pottery, are published digitally in the 
database PRAGMATA (Swedish Institute at Athens et al. 2017). The animal bone catalogue produced 
within the frames of thesis is included in this interface, and is further discussed in 4.1 and Appendix 2. 
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although some excavation units were sieved. There is no detailed document specifying 
this, but notes can be found on the find boxes. That the animal bones collected were 
kept makes the old Asine excavations special in regards to other contemporary 
excavations, in which the animal bones often were discarded or not collected at all 
(MacKinnon 2007). 

An important source of information on the archaeological features excavated during 
the 1926 season is the field diaries. They contain the responsible excavator’s 
interpretations and thoughts, as well as the proceedings of the excavation itself. In 
these diaries, stratigraphic information can be found which relates to the information 
on the find boxes. Thus, links between the stratigraphy of the site and the find 
material is easily made using the diaries. In some cases, reading the diaries is the only 
way to understand certain stratigraphic relations or archaeological features at the site. 

One important task in the work for this study has been to use the documentation of 
the old excavations. The disentanglement of the old Asine archive has previously been 
attempted successfully by Nordquist (1987) in her work on Middle Helladic Asine. 
With a basis in her thesis and the use of the field diaries and plans, it is possible to 
make use of the old Asine collection, and sometimes even to reconstruct single 
contexts. One example of how to handle this old archive can be found in Paper III, 
where the stratigraphy of the bothroi of Asine was reconstructed through the 
examination of the diaries together with radiocarbon dating on animal bones from 
upper and lower strata in the features, as well as the taphonomic information 
provided by the animal bones, such as whether the surface of the bones indicate 
prolonged exposure on the ground.46 Still, the field diaries seldom mention any 
discussion of microstratigraphy of houses and features, such as the distinction 
between make-up layers and activity layers from floors.  

The field diaries function as intermediaries between the researchers and the 
excavators, even though the excavators are deceased. I have used the five diaries 
describing the excavations of the areas from which most of the Bronze Age animal 
bones derive. The documentation of the excavations of Terrace II and III was made 
by Erik Jo Knudzon (Diaries 3:1 and 3:2). The diary of the excavation of the Oval 
House (House B) area was written by Neander Nilsson (Diary 5), the West extension 
of the Lower Town by Krister Hanell (Diary 7), and the North and South extensions 
of the Lower Town by Holger Arbman (Diary 9). 

The Asine find material is stored in boxes, labelled with so called Asine-numbers 
(AS).47 Separate find boxes often derive from the same context. Using the diaries 
together with the information on the find boxes’ labels, it is possible to trace the 
                                                      
46 A bothros is a large find-rich pit often found in Early Helladic settlements in the Aegean. They are 

often seen as storage pits. Eventually, however, they were used as refuse pits (see Paper III).  
47 These numbers are modern, i.e. not part of the original documentation. The context information 

belonging to the numbers is, however, original. 
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animal bones to one specific context, a stratigraphic unit. By using the information 
on the find label and the information from the diaries, it is possible to trace the units 
back to their stratigraphic origin. One example of how this reconstruction can take 
shape is provided in Figure 4. This cistern was found in a room of House M, which 
was connected to the production of oil (Frödin & Persson 1938:82).48 In the 
publication, the only reference to the stratigraphy of the cistern is a few sentences 
which include information on depth and width (Frödin & Persson 1938:67). The 
detailed reading of the diaries has, in this example, provided different stratigraphic 
units as well as the shape and finds of the feature, and thus might enable more 
contextual assessment. Since the cistern is of Hellenistic and not Bronze Age origin, it 
is not further discussed in this study; however, it is a good example of how I have 
worked with the diaries in order to understand the excavated contexts and layers at 
Asine. 

 

Figure 4. 
Reconstructed stratigraphy of the Cistern in the Hellenistic House M, interpreted as an oil press by the excavators. B.s. = 
below surface level. 

3.1.2 Chronological issues and possibilities 

Because the documentation of some stratigraphic sequences, such as the houses, can 
be limited, some of the animal bones from Asine suffer from the loss of contextual 
and temporal integrity. Although most finds from one stratigraphic unit can be safely 
assigned a certain time period, the possibility that the unit might have been mixed 
with other strata exists. This is sometimes indicated by instances of pottery sherds 

                                                      
48 See Klingborg 2017 (cat. no 129) for specific information on this particular cistern.  
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typologically dated to other time periods than the assigned date for the stratigraphic 
unit. However, due to the recent typological assessments of the Asine pottery, this 
issue has been easier to evaluate for each unit.49 One example is AS 4799 from Layer 
7, below the middle wall in Terrace III (Fig. 6).50 The pottery consists of about 10-50 
sherds, of which 97 % is dated to the Early Helladic II period (EH II, ca. 2650-2200 
BCE), while one sherd is from the later Late Helladic period (ca. 1700-1050 BCE). 
This stratigraphic unit is almost a “clean” Early Helladic II context. As a rule, units in 
which one time period dominates have been typologically considered as deriving from 
that period. In the example provided above, I assume that the animal bones derive 
from EH.  

One solution to the temporal integrity of some stratigraphic has been to evaluate 
typological assessments through 14C-analyses. Because of financial reasons, selected 
Asine-contexts were sampled for radiocarbon dating. More than 50 radiocarbon dates 
have been acquired from animal bones from the Asine collection. All dates are 
presented in Appendix 3. The most notable example from this integrated approach 
can be found in Paper III. In most cases, radiocarbon dates correspond to the 
typological assessments of the pottery, which speaks against the stratigraphic units 
being mixed with over- or underlying strata to a larger degree.  

3.2 Bronze Age Asine 

Asine was continuously inhabited from at least the Early Helladic (ca. 3100-2100 
BCE) to the 8th century BCE. This was succeeded by a period of decline, in which the 
site was only moderately settled or visited. It was later resettled during the Hellenistic 
period, or rather around 300 BCE, which is the probable date for the Hellenistic 
fortification of the site (see Pentinnen 1996: 167). Asine was abandoned in Late 
Antiquity (ca. 200-650 AD). The rocky peninsula has later been revisited; it was lastly 
occupied by Italian soldiers during World War II. Unfortunately, this resulted in 
destruction of ancient architecture at the site, especially in the Lower Town area 
(Yioutsos 2017). 51  

The ancient activities at the site and its long term continuity is evidenced by the 
results of the many archaeological investigations (Frödin & Persson 1938; Hägg & 
Hägg 1973; 1976; Hägg & Fossey, 1980; Dietz 1980; 1982; Wells 1983; Nordquist 
                                                      
49 Typological assessments of pottery from AS-numbers can be accessed from the PRAGMATA database 

(Swedish Institute at Athens et al. 2017).  
50 In contextual descriptions of the field diaries, ‘below’ often meant ‘north of’. 
51 Asine was modified into a coastal fortress, largely because of its topographically strategic position. 

Yioutsos (2017) writes about this latest historical phase and reports on the current state of the ancient 
remains as well as the modifications made by the Italians.  
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unpubl.; see Nordquist & Hägg 1996), specialized typological analyses of pottery (e.g. 
Pullen 1987; Frisell 1989), and of architecture (e.g. Höghammar 1984). The early 
excavations revealed different phases of habitation at Asine, some of its burial 
grounds, as well as the fortification wall and an acropolis. Excavation trenches, burial 
areas and settled areas are illustrated above in Figure 3. The Lower Town consists of 
several chronological phases, illustrated in Figure 5. Associated with the Lower Town 
are the houses on Terrace III, illustrated in Figure 6. 

During the Bronze Age the Argolis region, where Asine is situated, became 
increasingly drier and more affected by human activity and land use. The climate of 
the region would have been similar in the Bronze Age to recent times, with hot dry 
summers and mild winters (Nordquist 1987:17; French 2002:13). At the beginning 
of the Bronze Age a change from dense deciduous forest dominated by oak to pine 
and hazel is seen. Generally, with the occurrence of other signs, such as the increase of 
Plantago, this has been interpreted as a more intense anthropogenic influence on 
vegetation in the Argive plain during the Bronze Age (Jahns 1993). Atherden et al. 
(1993:255) suggested that the palynological evidence points to an anthropogenic land 
use with mixed farming, which would have had emphasis on animal husbandry, 
because of e.g. the increase of grassland types. 

3.2.1 The earliest settlement (Early Helladic, EH, ca. 3100-2100 BCE) 

General outline of the EH period 
The Early Helladic (EH, ca. 3100-2100 BCE) on the Peloponnese was initially a 
period of expansion; during this period the number of settlements increased to above 
that of both the preceding Final Neolithic and the succeeding Middle Helladic 
(Bintliff 2012:84). At the beginning of EH II (ca. 2650-BCE), we see the forming of 
larger sites, such as Lerna and Tiryns in the Argolid. Additionally, the appearance of 
organized site plans, central administration implied by seals, fortification and larger 
buildings, such as the distinctive ‘corridor houses’, have been seen as signs of a region, 
which was to some extent centralized (Weiberg et al. 2016:55).52 According to 
Nilsson (2014), the sense of community and communal organization characterize the 
earlier EH, based on the occurrence of communal storage structures.53 

  

                                                      
52 Corridor houses are best exemplified by the famous ‘Corridor House’ at Lerna. Another contemporary 

monumental building type is the ‘Rundbau’ at Tiryns. 
53 According to Nilsson, the Rundbau structures, larger circular buildings, best exemplified by the one at 

Tiryns, are to be seen as connected to storage. This is a view not shared by everyone. For example, 
Maran argues that the Rundbau at Tiryns should be interpreted as a strong tower which was built to 
intimidate competing settlements (Maran 2016). 
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Figure 5. 
Chronological phases of architectural units in the Lower Town of Asine based on Frödin & Persson (1938:59-90), 
Nordquist (1987) and Sjöberg (2001). Plan redrawn after the original publication in Frödin & Persson (1938: Figs. 42-42). 
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Figure 6. 
Chronological phases of architectural units of Terrace II and III at Asine, based on Frödin and Persson (1938), Nordquist 
(1987) and Sjöberg (2001). Plan of Terrace III (squared part) re-drawn after the original publication in Frödin and Persson 
(1938: Fig. 92), Terrace I-II (on top) after Nordquist (1987:68). 
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Eventually, the regional system went through a major change during the late EH, at 
around 2200 BCE, the so-called EH II/III collapse, or gap (e.g. Forsén 1992; Maran 
1998; Bintliff 2012:91-92; Davis 2013; Weiberg & Finné 2013; Wiener 2014). A 
shift to a drier and colder period of ca. 200 years is observed at around 2200 BCE 
(e.g. Davis 2013; Weiberg & Finné 2013; Wiener 2014). Also Gejvall (1969) 
observed early a change in the avian fauna during this transition, which indicates a 
shift to a more arid climate. The dominance of grallatorial and swimming birds which 
thrive in humid conditions in EH II changed, to include birds more confined to 
agrarian or drier fields, such as rock partridge and scavengers, during EH III (Gejvall 
1969: 55). Recent radio-carbon analyses of EBA sites in the Aegean show that the late 
EBA phases should perhaps be placed further back in time (Wild et al. 2010; Renfrew 
et al. 2012); thus, the cultural transformations might have occurred earlier than the 
onset of this well-attested dry period. 

Asine during the EH period 
The earliest settlement phase at Asine is not well studied. Based on architectural 
remains, it should be dated to the Early Helladic; however, we have pottery evidence 
indicating a Neolithic presence at the site (e.g. Hägg & Nordquist 1992:63). In his 
paleogeographical reconstruction of Asine, Zangger (1994) proposes that the Kastraki 
was a free-standing island at ca. 3000 BCE, in the onset of the Early Helladic. This 
suggested island must have disappeared sometime during the EH period, or at the 
latest the MH, but the date remains unknown.54 

The settlement on Terrace III can be traced at least to the EH II period (Nordquist 
1987: 71). While the remains of House S only consist of one room and a wall, the 
plan of House R is more intact (Fig. 6). Pullen (1987:539) has reconstructed the 
history of this house. According to him, the first room to be constructed was Room I, 
followed by Room II. Finally, Room III was added. It had the typical apsidal shape 
which was introduced in the late EH (see Warner 1979). The construction of House 
R has also been suggested to have an EH II date (Caskey 1960:60). House S was built 
later, probably during the EH III-MH I period (ca. 2200-1900 BCE). It was built 
over bothros 3b, which is dated to the EH III-MH I period, or between 2275-2024 
BCE according to radiocarbon dates (Paper III; Appendix 3). It is possible that House 
S did not have a long use period, and it seems to have been abandoned in order to 
make room for the construction of House T in the MH I period (Frödin & Persson 
1938:94; Nordquist 1987:72).  
                                                      
54 Additional data is needed to affirm this geological reconstruction; it should be considered preliminary. 

For example, in his chronology of the auger cores, Zangger could only provide a good stratigraphic 
sequence for three of them, of which only one (AS121) included EH II in the stratigraphy (Zangger 
1994). One sherd each in three other cores provided a date for only one depth unit, while two cores 
that had two depth units were dated typologically. However, the existence of few but datable sherds in 
one or two depth units does not provide a good stratigraphic sequence for the whole auger cores. Also, 
only one depth unit provided wood suitable for radiocarbon dating. The sample yielded the calibrated 
date 4307±137 BCE. 
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During the Early Helladic, Asine does not seem to have functioned as a key site for 
the region, as e.g. Lerna or Tiryns. Although not many architectural features testify to 
the EH Asine, there is ample evidence in the form of pottery, artefacts and animal 
bones. In her detailed regional study of the late EH ‘collapse’ or break in the area, 
Forsén (1992) examined the contemporary stratigraphic evidence from Asine. 
Important in her discussion was the dating of the ‘destruction layer’ described in the 
early excavation publication (Frödin & Persson 1938). Frödin initially dated this to 
the late EH III period. The initial description of this layer is difficult to comprehend, 
since Persson and Westholm contradicted each other, as exemplified in the 
publication (Frödin & Persson 1938:97 cf. 202; see Forsén 1992:59).  

The EH III date was questioned foremost by Caskey (1960:301-302), on the basis of 
mainly the pottery from House R and a deep trench in the Lower Town (in square 
G14, see Frödin & Persson 1938: fig. 42). He suggested an EH II date for the 
destruction layer, which was in line with his observations of a EH II/III crisis of 
several sites in the Peloponnese region. Pullen (1987:541) notes that this house might 
be too damaged by later burials to provide good typological information about the 
destruction layer. Forsén (1992:61) conclusively agreed on a EH II/III date, i.e. 
around 2200 BCE, of the destruction layer, on the basis of notes in Persson’s field 
diary and Caskey’s 1960 re-examination of the pottery in the deep trench in the 
Lower Town.  

To sum up, Asine was already visited or even inhabited by the beginning of the Early 
Helladic period. The area of Terrace III was certainly settled in EH II when House R 
was constructed. House S was built close to House R in the later EH period. A 
turbulent period testified to a widely spanning destruction layer at the site dated to 
the EH II/III transition, at ca. 2200 BCE. Similar layers have been detected in other 
sites in the region and have been called the EH II/III ‘crisis’ or ‘collapse’ or ‘gap’. This 
event has been widely debated in respect of this region (e.g. Forsén 1992; Maran 
1998; Bintliff 2012:91-92; Davis 2013; Wiener 2014; Weiberg & Finné 2013). The 
many bothroi between Houses R and S were perhaps in use during this transition. 
However, almost all were filled in and closed in the period between 2135-2078 BCE. 
They were perhaps constructed for food storage, but were certainly used as refuse pits 
in their last usage phase. These pits are important as they testify to household 
organization as well as activities on site.  
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3.2.2 Expansions during the Middle Helladic (MH, ca. 2100-1700 BCE) 
and early Late Helladic (LH I, ca. 1700-1600) 

General outline of MH to early LH periods 
During the Middle Helladic period (ca. 2100-1700 BCE), the settlement pattern on 
the Peloponnese was different from the preceding EH, with a decreasing number of 
settlements. After the dry period ended the EH, the climate became gradually wetter 
during the MH. Interestingly, in the transition to the early LH there was another dry 
period (Weiberg et al. 2016:47-48). This coincides with dynamic transformations 
encompassed in this transitional phase, also called the Shaft Grave Period, which later 
lead to the Mycenaean cultural complex.  

According to Bintliff, the type site of the MH period is, “a hill-top village […] which 
had a possible chief’s house in its center and peasant houses dispersed elsewhere inside 
its primitive fortification wall” (Bintliff 2012:165). He based this on Malthi in 
Messenia, which is problematic, because the site has no clear chronology.55 Bintliff 
also pointed to the smaller scale of buildings and the simple pottery as signs of a 
cultural decline during this period. The poverty of artefacts in the often simple pit 
graves is another characteristic of the MH (Nordquist 1990:36; Hielte-Stavropoulou 
2004:17).56 

In her study of the political organization of the MH-LH periods, Voutsaki suggested 
that the organization of the MH period was based on kinship relations. She based this 
on mortuary evidence, which consists of a few grave goods and simple grave types, 
and the apparent circulation of goods between households, i.e. there was seemingly no 
concentration of luxury items, such as imported pottery ware connected to specific 
households (Voutsaki 2010a). In this study, and in other, Voutsaki used Asine as 
type-site for the MH, therefore I return to her research several times in this text and 
in the papers (e.g. Voutsaki 2010a; 2010b; Voutsaki et al. 2011).  

The organization of the MH communities changes at the end of this period, in MH 
III (ca. 1800-1700 BCE). On the Peloponnese a general increase of settlements and 
colonization of new areas is observed (Weiberg et al. 2016:55). We begin to see the 
appearance of monumental graves such as the tumuli and chamber tombs, and an 
increased richness in grave goods that did not exist in the earlier MH.57 From being 
not very different from other sites in the region, Mycenae clearly stands out in the 
later MH with the unequivocal wealth exhibited in its shaft graves. Voutsaki argues 
that this is symptomatic of the increased importance of this settlement in the region 

                                                      
55 On-going investigations of Malthi are currently aimed at acquiring, among other things, a better 

resolved chronology of the site (Lindblom 2016). 
56 This poverty of grave goods is also discussed in Paper V. 
57 Nevertheless, there are earlier examples of tumuli, such as the Asine IQ tumulus, which is dated to the 

MH II period (Dietz 1980; Voutsaki et al. 2011). 
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(Voutsaki 2010a:97). It seems to indicate a shift in power balance, to the advantage 
for Mycenae in the subsequent Late Helladic period, in which the Mycenaean 
cultures flourished.  

Asine during the MH to early LH periods 
Despite the general tendencies of settlement decline, Asine grew in size during the 
Middle Helladic period. The houses and the walls dated to the Middle Helladic have 
been re-examined by Nordquist (1987:75-90). The following is largely based on 
Nordquist’s analysis of the architectural remains of MH Asine. The houses 
mentioned are illustrated on Figs. 5 and 6. Many animal bones were found in 
association with these houses. Further, the architectural history is important, in order 
to understand the growth of Asine during this period, and thus to understand the 
context of this thesis. 

During the end of EH, House T on Terrace III was built. It was in use already in 
MH I. This house was later partly overbuilt by the MH House U (Nordquist 
1987:74; Wiersma 2013:121). However, we see most architectural changes in the 
Lower Town area (Fig. 5). The earliest MH addition to the Lower Town was House 
A, which was much disturbed by later constructions. This house was built slightly 
later than House T on Terrace III, probably during the MH II period (ca. 1900-1800 
BCE) judging by the pottery (Nordquist 1987:76). Approximately contemporary 
with House A was House Pre-D, which was defined by Nordquist (1987), and not in 
the old publication (see Frödin & Persson 1938). Nordquist defined and detected this 
house, because of three walls that did not fit with the house plan of House D. She 
also defined a floor level (Floor 1) belonging to this house, based on the diaries 
(Nordquist 1987:81). Although this is a plausible reconstruction, finds assigned to 
this floor level should probably be considered as deriving from a mixed context. 

The burials of the previous EH period are very few (see Pullen 1987), but they 
increase in number in the Middle Helladic period.58 Burials were frequently found in 
the Lower Town and Terrace III trenches during the early excavations. At least 111 
graves from the MH period were excavated on the Kastraki hill (Nordquist 1987:90). 
During the early MH we see the creation of a more formal burial ground, namely the 
East Cemetery (see Fig. 3). Except for the comparison between the Kastraki and the 
East Cemetery by Nordquist (1987:101), differences between these two burial areas 
have been explored by Voutsaki et al. (2011) and Ingvarsson-Sundström et al. (2013). 
Their research, which covers the late MH and early LH, has been based in mortuary 
evidence, i.e. grave architecture, grave goods and bioarchaeological remains. During 

                                                      
58 For a more recent perspective on the Early Helladic graves on the Greek mainland, I refer to Weiberg 

(2013). She compiled mortuary evidence from many sites. Asine is mentioned, but not discussed in 
detail. Through the contextual evaluation of mortuary evidence, especially from the sites of Aghios 
Kosmas, Cheliotomylos, Manika, Tsepi and Zygouries, she showed that the archaeological evidence, 
although sketchy, is highly usable for the discussion of EH burial traditions. 
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the MH period at Asine, the graves of the Kastraki and the East Cemetery differ in 
mainly two aspects: the Kastraki graves contained more neonates and children than 
the East Cemetery graves, and the East Cemetery graves were more elaborate in 
general. For example, they were almost never simple pits, as was more common on 
the Kastraki (Ingvarsson-Sundström et al. 2013:156). 

A second, and more extensive, expansion of Asine is evidenced from the late MH 
period, MH II-III (ca. 1900-1700 BCE). This expansion took place on the Lower 
Town area that extended to the slope of the opposite Barbouna Hill (Fig. 3). In the 
late MH II to the early MH III period, Houses B and D were built. They were 
constructed partly over Houses A and pre-D. House B is also called the Oval House 
on find labels and in the field diaries.59 Although House B was partially disturbed 
during the Roman period, a large part of it remained intact and was documented 
during the excavations. Both Houses B and D had a complex planning: House D had 
an irregular shape, multi-roomed site plan, while House D had a rectangular shape, 
stairs, and many square rooms in different sizes. Both probably had an upper story. 
House D also had a courtyard to the west (Nordquist 1987:82). It is generally 
thought that Houses B and D were inhabited by people belonging to the wealthier 
social strata of the settlement because of their complex plans and shapes (ibid. 
1987:90).  

Contemporary to Houses B and D, we see the construction of dwellings on the 
opposite slope of the Barbouna Hill (Fig. 3; Hägg & Hägg 1973; Nordquist 
1987:85). Buildings 1 and 2 belong to the Barbouna Hill area. They were smaller and 
less complex in their planning than the houses in the Lower Town. However, they 
have been severely disturbed by later activities. Even so, the Barbouna Hill houses 
have been compared to the Lower Town area (Voutsaki 1997; Voutsaki 2010b, Paper 
IV). Apart from the mentioned architectural differences between the areas, other 
differences between the areas indicate the beginning of a social stratification at Asine. 
For example, this is visible in the higher abundance of imported ceramic ware and 
wild animals/food stuff in the Lower Town vs. Barbouna Hill (Paper IV). The 
mortuary evidence also seems to support this, as discussed below.  

The existence of differences in social status within the Asine population is supported 
by the mortuary evidence of the late MH and early LH periods. The Barbouna Hill 
settlement was abandoned after a short time of use, and was re-used as a place for 
burials (Hägg & Hägg 1973; Nordquist 1987; Milka 2010). The three cemeteries, 
East Cemetery, Barbouna Hill and Kastraki, and differences between them have been 
explored from several angles in order to discuss the social complexity at Asine (e.g. 
Voutsaki et al. 2011; Ingvarsson-Sundström et al. 2013). Subtle differences found 
between the East Cemetery and the Kastraki during the early MH became more 
pronounced during the late MH. The East Cemetery is different, because its burials 
                                                      
59 The Oval House is called ‘Ovalhuset’ in Swedish. 
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contained more grave goods, were most often cist graves and not pits, and contained 
the only burials with golden objects (Voutsaki et al. 2011:453; Ingvarsson-Sundström 
2008; Ingvarsson-Sundström et al. 2013:153). Fewer graves with gifts were found in 
the Kastraki. More children and newborns were buried in Kastraki and Barbouna. 

Further, the people buried in East Cemetery might have had a different diet. This is 
indicated by the stable isotope analysis made on individuals buried at Asine 
(Ingvarsson-Sundström et al. 2009). Ingvarsson-Sundström et al. (2009) suggest that 
some individuals found in East Cemetery graves relied on terrestrial animal protein in 
their diet. This heavy focus on meat from land sources could not be found from the 
analyses of other individuals at Asine buried in Barbouna or Kastraki graves 
(Ingvarsson-Sundström et al. 2009; Ingvarsson-Sundström et al. 2013). According to 
Ingvarsson-Sundström et al. (2009) the dietary patterns in general indicate that 
marine resources were not an important part of the diet (see Section 3.2.1). 

To summarize, it seems that the Middle Helladic period was a dynamic period for the 
inhabitants of Asine. House T on Terrace III can be traced to at least the MH I 
period (ca. 2100-1900 BCE). Houses were constructed in the Lower Town area 
during the earlier MH, such as Houses A and Pre-D. In the MH III period, Houses 
D and B were built in the same area, and the slope on the opposite Barbouna Hill was 
settled as well. These different parts, the Lower Town and the Barbouna Hill, were 
most likely inhabited by the different social strata of the village, with the wealthier 
stratum situated in the Lower Town. This increased complexity is reflected in where 
certain people were buried. At the time, a formal cemetery, the East Cemetery, 
existed. It contained relatively wealthier graves than the other areas. Eventually, the 
settlement on Barbouna Hill was abandoned at the end of the period and remade into 
a third burial ground. It has been suggested that the social system of the time was 
based in kinship relations, manifested in trade networks, a non-specialized economy 
and domestic craft production (Voutsaki 2010a). Nordquist (1987) suggested that, 
during this period, Asine was important for its immediate valley. Although Asine was 
part of the regional organization, perhaps as a node to other regions, it did not 
however achieve the same central status regionally as, for example, Argos probably did 
(Bintliff 2010:760). 

3.2.3 Late Helladic Asine and after the LBA “crisis”, ca. 1700-1050 BCE 

General outline of the Late Helladic, focusing on the Mycenaean period 
During the early Late Helladic period (LH I-II, ca. 1700-1420/10 BCE), we can see 
the emergence of the Mycenaean cultural complex on the Peloponnese. The 
culmination of this system is traditionally placed in the LH IIIA-B periods (ca. 
1420/10-1200 BCE). The Mycenaean culture is often visualized by the grandiose and 
richly furnished elite graves, such as the tholos tomb called ‘Treasury of Atreus’ or 
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‘Tomb of Agamemnon’ in Mycenae. However, this period is characterized by the 
construction of palaces and palatial centers, such as Mycenae in Argolis and Pylos in 
Messenia. These centers formed the nodes in a large interregional economic system, 
which had communicative links well beyond the sphere of the Peloponnese or indeed 
the Aegean (e.g. Shelmerdine 1997; Tartaron 2013). Besides the wealth attested in 
the elite burials, as well as the palatial centers, the Mycenaean period is also 
characterized by an increase in settlements (Dickinson 1994:77; Shelmerdine 
1997:551). 

The organization of the system has been the focus of research on the Mycenaean 
period (e.g. Galaty & Parkinson 1999; Nakassis et al. 2011; Halstead 2011a), and is 
not elaborated on here. However, textual sources indicate that the palatial centers 
managed to maintain the power to mobilize several resources through negotiations, 
such as taxation and exchange, with the hinterland (e.g. Shelmerdine 1997:567; 
Burns 2010:111; Bintliff 2012:197-199). While certain types of production, 
especially crops and animals, was mainly located outside the palatial centers, 
production of prestige items such as jewelry was made within the palatial sector. 
Thus, the palaces could redistribute such items both to ranked individuals as 
payments, or rewards, and to long-distance contacts (Halstead 1999:42). Eventually, 
the palatial system collapsed around 1200 BCE, coinciding roughly with the downfall 
of New Kingdom of Egypt and the Hittite empire. This collapse of civilizations was 
initially explained as the consequence of the invasion of ‘Sea Peoples’, unknown 
destructive migrants, but this hypothesis is now outdated (see Dickinson 2010:483). 
Most explanations relate either to warfare (invasions and/or internal struggle), natural 
catastrophes, or system failure (Shelmerdine 1997:483; Dickinson 2010:487; 
Kaniewski et al. 2013).60 The collapse coincided with a period of a more arid climate 
as well. It has been suggested that the Mycenaean system became stressed because of 
various internal and external reasons, and that it was this increasing strain that was the 
more causal factor in the collapse of the Mycenaean cultures (e.g. Maran 2009; 
Dickinson 2010:489; Weiberg et al. 2016:55).  

Although the Mycenaean system with palace centers and extensive trade networks 
collapsed, the Peloponnese was not depopulated in the succeeding period, the LH 
IIIC (ca. 1200-1050 BCE). In fact, several settlements, such as Midea and Asine, 
flourished (e.g. Weiberg et al. 2010:168). Also, the palatial Tiryns was continuously 
settled in LH IIIC. At Tiryns the citadels were restored and the Lower Town given 
new layouts. Maran (2006) argued that this is indicative of the ideology of the post-
palatial period, where the legitimation of power was partly based on remembrance of 
the past and providing proof of descent to the Mycenaean rulers.  

 
                                                      
60 I refer to Weiberg et al. (2010) for a brief but insightful review of various scholarly attempts to explain 

the demise of the Mycenaean culture. 
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Asine during the Late Helladic, with emphasis on the Mycenaean and after 
The continued inhabitation of Asine throughout the Late Helladic period is well 
attested. Styrenius (1975:183) suggested that the settlement of Asine was moved 
several times during the Late Helladic period. According to him, the area east of the 
Kastraki (the location of East Cemetery, Fig. 3) was settled in the early LH; then the 
settlement moved to the Barbouna Hill during the 13th century BCE, and then back 
to east of the Kastraki again in the 12th century BCE. Additionally, the excavations on 
the acropolis also revealed that Hellenistic fortifications were dug in to the remains of 
a LH IIIC settlement (Pentinnen 1997). This might mean that the settlement nucleus 
might have moved several times during the LH. However, this is not fully clear 
because several parts of the settlement might have been spread along the cliff and 
across the surrounding plain. 

During the LH III (ca. 1420/10-1050 BCE), it seems as if the habitation on Terrace 
III diminished, while more houses were added to the Lower Town. The construction 
of houses took place both before and after the LBA collapse. I return to houses 
constructed in the LH IIIC period further down. Sjöberg (2001) has provided an 
architectural overview of the Lower Town houses from the later Late Helladic, LH 
III. This period should perhaps be viewed as a third expansion of the settlement, or 
perhaps relocation further down the cliff. Although Cavanaugh and Mee (1998:89) 
argued for the abandonment of this area at Asine in LH IIIB (ca. 1330/15-1200 
BCE), this was later disproven by the presence of pottery from that period (Sjöberg 
2002:65). Also, Hägg and Nordquist (1992:59-60) reported on the Late Helladic 
remains on the Barbouna Hill as mainly belonging to the LH II-LH IIIB period, with 
continuity to the LH IIIC, Proto-Geometric and Geometric periods. 

Beside the habitation remains, we also have mortuary evidence from the Late Helladic 
period. From the Lower Town, at least 12 LH I-II (ca. 1700-1420/10 BCE) pit or 
cist graves were excavated (Frödin & Persson 1938; Cavanaugh & Mee 1998:57; 
Nordquist 1996). While Frödin and Persson (1938) only published eight chamber 
tombs, additionally 24 tombs were documented. Three of these were constructed in 
the LH II period; however, they remained in use until LH IIIC (Sjöberg 2002:67; see 
Frödin & Persson 1938:357). Most tombs were built during the LH III period. 
According to Sjöberg (2002), several tombs were used in both LH IIIA and C 
periods, which indicates that these tombs were not reused by new inhabitants but by 
people who had emotional connections to the site. Together with inclusion of LH 
IIIB pottery, she concluded that the site was not abandoned during the LH IIIB 
(Sjöberg 2002:67).  

Several studies have been made on the finds from the chamber tombs.61 For example, 
Gillis’s 1996 study of the tin-foiled vessels in the Asine chamber tombs revealed that 
                                                      
61 For example, there are several studies on the finds from chamber tombs I:1 and I:2 in Hägg et al. 

(1996). See also Gillis (2013). 
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this material category was more common at Asine than in most other sites in the 
Argolid. This has been taken as evidence of the prosperity of the upper class at the 
site. Gillis (1996:98) discussed the occurrence of exotic material in tombs in terms of 
site function, meaning that Asine was probably an important harbor town in the 
Mycenaean network of Argolis.  

After the Mycenaean ‘collapse’ ca 1200 BCE, it appears that several houses were 
added to the Lower Town; for example, House F, interpreted as a domestic building, 
was constructed during the LH IIIC (Sjöberg 2001). In this period we also see the 
appearance of Houses G, I, K, and L (Fig. 5).62 House G is a larger house, which 
seems to have been inhabited well into the Geometric Period. It contained two large 
rooms with preserved floors, Rooms XXX and XXXII (Frödin & Persson 1938:75-
76). Room XXXII, of which the latter was a megaron-like room. On the floor of this 
room a deposit of vessels was found, with quite special finds; for example, the famous 
‘Lord of Asine’ terracotta figurine (Frödin & Persson 1938:308).63 This deposit is 
contemporary with the settlement remains on the acropolis (Pentinnen 1997:165). 
The Lord of Asine has since become a classical symbol of ancient Asine.64 House I was 
interpreted as a multifunctional house, perhaps a place of production based on the 
presence of a kiln in Room XLII (Frödin & Persson 1938:67). It is dated to the LH 
IIIC and the Geometric Period, while House K and L are dated to the LH IIIC 
respectively LH IIIB (Sjöberg 2001). Additionally House H replaced House G in LH 
IIIC. Terrace III seem to have been re-activated with the addition of House W, which 
destroyed House U. This is, however, uncertain since the remains of this house are so 
poorly preserved (Frödin & Persson 1938:93; Sjöberg 2001). 

To summarize, Asine was continuously inhabited during the Late Helladic period. 
The activities were mostly concentrated in the Lower Town and the Barbouna Hill. 
In the beginning of this period the settlement either including several areas on the 
Kastraki and the opposite Barbouna hill, or had a moving or rotating nucleus. Several 
chamber tombs testify of the social complexity at the site. Besides these, ordinary pit 
or cist graves have also been found. After the collapse of the Mycenaean system and 
through the LH IIIC period, the settlement at Asine thrived and even expanded, with 
at least four new houses added.  

  

                                                      
62 House G was called the ‘Mycenaean Palace’ by the excavators. 
63 The finds on the floor of Room XXXII were described by Frödin and Persson (1938). Additionally, 

sixteen animal bones from this context (AS 3998, 4106) were recorded. None were identified to 
species although two ribs and one metapodial fragment were identified among these bones. 

64 This figurine has been the focus of some re-interpretations, starting with the initial interpretation, as it 
belonging to a male figurine, based on its beard-like protruding chin. One of the last interpretations 
was made by D'Agata (1996), who suggested that it belonged to a figurine of a fantastic animal and 
should be dated to the mid-LH IIIC, based on technological, morphological and chronological 
characteristics. 
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4. The animal bones from Bronze  
Age Asine 

In order to provide a contextual background to the study of waste management at 
Bronze Age Asine, it is necessary to present the study material and the methods 
applied to it. Therefore this chapter includes, first, a quantitative and qualitative 
description of the animal bones from Asine, with a discussion on the preservation, 
fragmentation and identification rates among the bones. A longer elaboration on 
which methodologies were used in the zooarchaeological analysis is also included. 
Second, the taphonomic history of the Asine assemblage is discussed, which consists 
of a description of the taphonomic impact on the Asine bones, starting with the latest 
processes after the excavation and finishing with the earliest, the slaughter and 
butchery of animals. 

4.1 Material overview and methods of zooarchaeological 
analysis 

Although the bulk of the Asine animal bone collection has not been studied, 
zooarchaeological analyses have been conducted on parts of the material. Gejvall 
studied samples recovered from the 1970s excavations, but he never published his 
work. Moberg Nilsson published segments of the material in two papers (Moberg 
1992; Moberg Nilsson 1996) and one appendix (in Hägg & Nordquist 1992:67-68). 
In her Bachelor thesis she discussed some of the animal bones from Terrace III and 
bothroi 2, 4 and 11 (Moberg 1986).65 Mylona studied the animal bones from the 
excavations east of the Acropolis, the Karmaniola sector.66 The catalogue of the 
animal bones from Asine recorded as part of this thesis has been published as part of 
the PRAGMATA database (Swedish Institute at Athens et al. 2017). PRAGMATA 
enables interested researchers to continue the study of these remains from Asine and 

                                                      
65 Her results were not used in Paper III, which is based on a re-examination of the animal bones and the 

stratigraphic units associated with bothroi. 
66 Mylona has kindly provided preliminary results, which were used in Paper V. 



62 

its material culture, especially the pottery and the bones, via an interactive web-
interface. The web-based bone catalogue is described in Appendix 2. 

The zooarchaeological remains from the Bronze Age settlement of Asine, i.e. Early 
Helladic to the Late Helladic IIIC, amount to 17 498 bones in total (ca. 141 971g).67 
Of these, 6 129 bones (35%) were identified by taxon, while 11 369 (65%) remain 
unidentifiable (Figure 7).68 This is roughly consistent in all sub-assemblages from all 
Bronze Age periods. On average, an animal bone from the Asine collection weighs 
8.47 g and is 28.9 mm long (Table 2). We can observe that, during some periods, the 
identification rate is higher, as, for example, in the EH III-MH I period. This 
correlates with heavier fragment weight and bigger fragment size on average. This 
sub-assemblage is better preserved compared to the others. Many animal bones from 
this period derive from bothroi (Paper III). These pits were closed relatively quickly, 
which probably partly protected these bones from mechanical erosion on the ground 
surface, as opposed to much of rest of the Asine assemblage, which was found in 
open-air cultural layers, accumulated during time and covering large parts of the site. 
This might explain the seemingly better preservation of these bones. 

We can observe that in some periods the identification rate is lower than average 
(Table 2; Fig. 7). This correlates to the lighter average weight and smaller average 
sizes of the animal bones. For example, a lowest identification rate can be found in 
the sub-assemblage from the Late Helladic, where 70% remain unidentifiable. The 
bones from this period are also, on average, the smallest (24 mm) and lightest (6.5 g). 
This information suggests that the animal bones from the LH are the most 
fragmented, in relation to the other sub-assemblages. 

In Table 3, recording methods are presented. Not all variables stated in this table are 
of direct relevance to the aims of this thesis, but were included because they are 
considered standard in any zooarchaeological analysis. For example, measurements 
were taken following the standards provided by von den Driesch (1976), even though 
osteometric analyses have not been important for the articles incorporated in this 
thesis. The same reasoning applies to pathological features on animal bones, which 
were recorded when observed. The following text is devoted to the methods of 
recording and assessing quantification, identification, age/sex and taphonomic 
markers.  

  

                                                      
67 For the purpose of providing a quantitative overview and a rough generalization of the material from 

the Bronze Age, Section 4.1 includes the bones from all contexts dated to the more broad EH, EH III-
MH I, MH, MH III-LH I, LH and LH IIIC. In the next part of this chapter, I provide the NISP-
counts from more narrowly dated periods (EH, EH III-MH I, MH I-II, MH III-LH I, LH I-II, LH 
IIIA-B and LH IIIC). 

68 The count presented here excludes grave-related contexts. Animal bones found in the graves of the 
Middle Helladic Asine are included in Paper V. 
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Table 2. 
Quantitative overview of the animal bones from Bronze Age Asine. Number of Specimens (NSP), Number of Identified 
Specimens (NISP) and Number of Unidentified Specimens (NUSP) are used as quantification. I refer to Section 4.1.1 for 
clarification on quantification  

  EH EH III-MH I MH MH III-LH I LH LH IIIC Total 

NISP 354 817 2 418 488 1 530 522 6 129 

NUSP 670 1 247 4 007 810 3 838 797 11 369 

NSP 1 024 2 064 6 425 1 298 5 368 1 319 17 498 

NISPWeight (g) 5 946.5 15 851.3 39 931.2 7 318.4 23 770.7 9 701 102 519.1 

NUSPWeight (g) 2 665.2 4 704.2 15 322.8 2 683.7 11 101.4 2 974.7 39 452 

TotalWeight (g) 8 611.7 20 555.5 55 254 10 002.1 34 872.1 12 675.7 141 971.1 

Average weight (g) 8.41 9.96 8.60 7.71 6.5 9.61 8.47 

Average size (mm)* 31.86 31.98 31.41 27.23 24 26.89 28.89 

*in total, 13 646 bones were measured, covering at least 55 % of NSP (MH III-LH I) up to 96% of NSP (EH III-MH I)  

 

 

Figure 7. 
Identification rates (%NSP) in each chronological phase of Bronze Age Asine. Number of Specimens (NSP), Number of 
Identified Specimens (NISP) and Number of Unidentified (NUSP) are used as quantification. Section 4.1.1 includes a 
clarification on quantification terminology. 
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Table 3. 
Recorded osteological variables in the zooarchaeological analysis.  

 Methodological unit or 
issue 

Recording procedure Reference 

Q
u

an
ti

fi
ca

ti
o

n
 

NSP All recorded bones  Lyman 2008:266 

NISP All recorded bones  e.g. Reitz & Wing 
1999:156; Lyman 2008:27 

NUSP All recorded bones  Lyman 2008:266 

Weight (g) All recorded bones  Reitz & Wing 1999 

Approximate size (mm) All recorded bones after October 2013  

MNE Derivative measure based on the most 
numerous skeletal elements 

Reitz & Wing 1999: 215-
216; Lyman 2008:218-222 

MNI Derivative measure based on the most 
numerous skeletal elements 

Reitz & Wing 1999: 215-
216; Lyman 2008:38-43 

Ta
xo

n
o

m
ic

 id
en

ti
fi

ca
ti

o
n

 

Distinguishing between 
sheep and goat 

Species identification was based on horn core 
morphology (Schmid 1972), cranial features 
(Boessneck 1969; Prummel & Frisch 1984) and 
the bone elements assessed as highly reliable by 
Zeder & Lapham (2010:Figs. 1-9) 

Boessneck 1969; Schmid 
1972; Prummel & Frisch 
1984; Zeder & Lapham 
2010 

Distinguishing between red 
deer and cattle 

Species identification was based the 
characteristics of specific bone elements 
provided by Prummel (1988) 

Prummel 1988 

Distinguishing between 
fallow deer and red deer 

Species identification was based the 
characteristics of specific bone elements 
provided by Lister (1996) 

Lister 1986 

Distinguishing between 
equids 

Species identification was based on the occlusal 
patterns of the teeth (Davis 1980) 

Davis 1980 

Distinguishing between 
domestic pig and wild boar 

Non-metrical methods (morphology on certain 
cranial bones, such as the lacrimal bone, and 
canine size) are only used in evident cases. 
Measurements on the lower third molar were 
used to evaluate the pigs at Asine. Further 
measurements listed by Rowley-Conwy et al. 
(2012) have been taken. It is the lower third 
molar that is used for osteometrical analysis of 
the inclusion of wild boar in the sample.  

Payne & Bull 1988; Mayer 
et al. 1998; Rowley-
Conwy et al. 2012 

A
g

e 
as

se
ss

m
en

ts
 

Cattle, sheep/goat and pig Postcranial epiphyseal union data Silver 1969:285-286; 
O'Connor 1982; 
Vretemark 1997:41 

Equids Postcranial epiphyseal union data Silver 1969:285-286; 
O'Connor 1982; 
Vretemark 1997:41 

Dog Tooth eruption and epiphyseal fusion followed 
the ages provided by Silver (1969) and Schmid 
(1972). 

Silver 1969:285; Schmid 
1972:75 

Cattle Grant's score system (1982) was used for loose 
teeth and mandibles. CEJ score system by Jones 
& Sadler (2012) was implemented to test the 
method. The ages provided by Brown et al. 
(1960) and Silver (1969) were used for tooth 
eruption 

Brown et al. 1960; Silver 
1969; Grant 1982; Jones 
& Sadler 2012 

Sheep and goat Both Payne's and Grant's score systems were 
recorded on loose teeth and mandibles. The 
ages provided by Silver (1969) were used for 
tooth eruption 

Silver 1969; Payne 1975; 
1987; Grant 1982; see 
Greenfield & Arnold 2008 

Pig Grant's score system (1982) was used for loose 
teeth and mandibles. The ages provided by 
Silver (1969) and Magnell and Carter (2005) 
were used for tooth eruption 

Silver 1969; Grant 1982; 
Magnell & Carter 2005 
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Horse The ages provided by Habermehl (1961) and 
Silver (1969) were used for tooth eruption. 
Measurements of heights and mesio-distal 
diameter provided by Levine (1982) were used 
for age assessment  

Habermehl 1961; Silver 
1969; Levine 1982 

Red deer The score system by Brown et al. (1991) were 
used, although very few mandibles were found 

Brown et al. 1991 

Se
x 
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Cattle The characteristics of the pelvis provided by 
Vretemark (1997:41) were used 

Vretemark 1997 

Sheep and goat The characteristics of the pelvis provided by 
Boessneck (1969) were used 

Boessneck 1969:344-347 

Pig Sex assessment was made on basis of canine 
morphology after Lehr-Brisbin and Meyer (1988) 

Mayer & Lehr Brisbin 
1988:411 

M
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su
re

-
m

en
ts

 millimeter (mm) Measurements were taken according to the von 
den Driesch (1976) standard. Crown heights 
were measured according to Klein and Cruz-
Uribe (1984) 

von den Driesch 1976; 
Klein & Cruz-Uribe 1984 
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  Pathological change on bone was noted 
whenever observed. The recording of age of 
enamel hypoplasia on pig teeth followed 
Magnell and Carter (2005) 

Magnell & Carter 2005 

Ta
p
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n
o

m
ic

 m
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ke
r 

Butchery Following Binford (1981) Binford 1981 

Gnawing Following Haynes (1985) and Thilderquist (2013) 
(see Appendix 4) 

Haynes 1985 

Trampling Following Andrews and Cook (1985) (see 
Appendix 4) 

Andrews & Cook 1985; 
see Thilderquist 2013:13 

Thermal modification Color changes and bone surface changes were 
recorded 

Lyman 1994:385-392; 
Asmussen 2009 

Weathering The score system formulated by Behrensmeyer 
(1978) was used (see Appendix 4) 

Behrensmeyer 1978 

Root erosion Root etchings visible on bone surface   

Post-depositional erosion Surface change (abraded surfaces), mineral 
encrustation and calcification (see Appendix 4) 

  

Excavational erosion E.g. hatchet marks (see Appendix 4)   

Post-excavation breakage Fresh fractures, acid cleaning, fresh 
fragmentation (see Appendix 4) 

  

O
th

er
 Remarks on articulation 

status, sample taken for 
chemical analysis, 
photographs taken 

    

4.1.1 Quantification methods 

The choice of quantification methods is central to presenting data on the number of 
animal bone fragments within an assemblage. How one chooses to quantify the 
material is also important when processing and analysing skeletal part representations 
of the different species represented in the assemblage. In Table 3 the different 
quantification methods mentioned in this thesis are presented. The Number of 
Identified Specimens (NISP) is provided in all papers. The inclusion of the Number 
of Specimens (NSP) and the Number of Unidentified Specimens (NUSP) is 
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important because the unidentifiable specimens might also exhibit important 
information about waste management and other taphonomic processes (see Lyman 
2008: 266). This is illustrated in Paper I, in which a multiple correspondence analysis 
(MCA) was applied to the MH animal bone assemblage from Asine. For example, the 
unidentifiable long bones were more weathered. If only including identifiable 
specimens, this would then lead to a picture of the impact of weathering on the 
assemblage which is incorrect. 

Minimum Number of Individuals (MNI) is included in Paper IV, and Minimum 
Number of Elements (MNE) in Paper V.69 These two methods are secondary in their 
nature, meaning that, while NISP is simply the total count of the specimens, MNI 
and MNE are derived measures. I have included information on other quantification 
measures, alongside NISP, such as weight, MNI and MNE, in all papers, except 
Paper I. The advantages and disadvantages of MNI-related methods contra NISP is a 
widely debated subject within zooarchaeology. It will not be elaborated on here; for a 
full review of this discussion I refer to Grayson (1984), Ringrose (1993), Pilgram and 
Marshall (1995) and Lyman (2008).  

In general, I agree with Magnell (2005:19), who argued for the use of several methods 
instead of one, especially where there are known problems with both MNI and NISP. 
For example, NISP suffers from a possible interdependence of bone remains, i.e. that 
two fragments could theoretically derive from the same bone. Thus the same bone 
would be counted twice using NISP (e.g. Lyman 2008:30). However, when it comes 
to the Asine animal bone assemblage, there are insurmountable problems with the use 
of MNI, in terms of the so-called “Adams’ dilemma” (Grayson 1984:29; Lyman 
2008:59-60). Depending on which level of contextual resolution one chooses to use, 
e.g. all the bones from one time period or divided into specific contexts, such as grave 
infills, the MNI-count will be different. I consider this an issue greater than the high 
fragmentation induced by post-depositional erosion, especially on the Barbouna Hill 
bones, mentioned above (see Paper IV).  

This issue is related to the problems of reconstructing the stratigraphy in some areas 
of the site (see Chapter 3). Each defined context must be evaluated through the field 
diaries in which the excavation method also is mentioned. This might have differed 
between excavators. Some excavated the soil in spits and some stratigraphically. Single 
contexts, such as dump layers within a larger infill in a room, might not always have 
been seen or might have been neglected, which makes the derivation of MNI on basis 
of strata or architectural features uncertain. There is insufficient documentation to 

                                                      
69 In relation to MNI, the Most Likely Number of Individuals (MLNI), a variant of the Lincoln Index, 

which is based on pair-matching of elements, has proven useful as a quantification of well-preserved 
commingled human remains (Adams & Konigsberg 2004). However, Adam and Konigsberg 
(2004:150) acknowledged that, in very fragmentary or poorly preserved materials, this method is 
limited. Its usefulness in heavily fragmented and large zooarchaeological assemblages is uncertain.  
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make such derivations plausible. Instead, we would have to make the MNI-
calculation over broader time periods. Given the nature of MNI, this count will be 
smaller than if it was based on more detailed documentation: thus, it is not 
trustworthy. Using the NISP-counts is therefore better, because they are cumulative 
and do not change, regardless of contextual level. The number of identified bones 
added together is the same, whether or not they are separated between different strata. 

Data on MNE and MNI is presented in some of the papers. If used, the basis of the 
calculation of MNI has been stated accordingly: the maximum distinction method 
(maxMNI), i.e. high contextual resolution, such as graves or specific infill layers, or 
minimum distinction method (minMNI), i.e. all bones from one area or time period, 
disregarding stratigraphic units (Lyman 2008:29). These counts differed while the 
NISP-count remained the same, disregarding the choice of context resolution. In the 
continuation of this thesis, only NISP-counts are provided unless stated otherwise. 

During analysis, every specimen, i.e. bone, teeth or fragment thereof, was counted 
and weighed. Additionally, the approximate size (mm), rounded to the closest even 
number, of each specimen was measured. The weighing and measuring was made in 
order to provide basis for calculating average fragment sizes and weights; as such they 
are not used for quantification per se but for assessing the material’s fragmentation 
degree. The average sizes and weights for the Asine animal bones are summarized in 
Table 2. In Paper IV I provide average fragment sizes and weights in order to discuss 
differential fragmentation in the two dwelling areas, Lower Town and Barbouna Hill, 
at Asine during MH III-LH I. 

4.1.2 Taxonomic identification 

This section focuses on the separation of sheep from goat, and of wild boar from 
domestic pig. Because of their similar size and morphology, the differentiation 
between sheep and goats is known to be difficult. This is problematic, because there 
are certain differences in their behaviour and their products. When separating the two 
animals, I have used the morphological characteristics of the post-cranial skeleton, 
following the recommendations of Zeder and Lapham (2010).70 Additionally, horn 
core morphology and cranial features have been used, as described by Boessneck 
(1969) and Prummel and Frisch (1986). The Zeder and Pilaar (2010) study on using 
the mandibles and mandibular teeth for identifying sheep and goat showed that 
certain teeth, such as M1, are particularly unreliable in the separation of sheep and 
goat (cf. Payne 1985a; Halstead et al. 2002). More importantly, the dental criteria are 
positively biased towards sheep, i.e. they perform well in the identification of sheep 
                                                      
70 Recently, morphometrical approaches to this issue have been presented (e.g. Davis 2017; Salvagno & 

Albarella 2017), showing that such methods are promising for the osteological separation of sheep 
from goat. However, the bone recording for this study finished before these papers were published.  
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but not so well for goats. Also the study of Zeder and Lapham (2010) on postcranial 
elements as the basis for separating species showed that the postcranial criteria are 
more reliable than the dental criteria. For these reasons, I have chosen to exclude 
dental criteria in the separation of sheep from goat.  

When it comes to wild boar and domestic pig, size differences and metric data have 
traditionally been used to separate them (e.g. Payne & Bull 1988; Mayer et al. 1998). 
Except for a few obvious specimens, I have not used morphological characteristics for 
this separation.71 Instead, I have assessed the input of wild boar by using metric data 
from the width and length of the lower M3, although also other measurements, as 
suggested by Rowley-Conwy et al. (2012:14), can be used. Figure 8 is a scatterplot of 
the breadth and the length in the lower M3 of suids at Asine from different time 
periods, compared to the average width and length from other known pig 
populations. Data from temporally and spatially closer sites are included. Table 4 
contains measurements used in Fig. 8. 

 
Figure 8.  
Scatter plot of the length against the breadth of the lower third molar of pigs. Specimens from Bronze Age Asine are 
plotted against a selection of specimens from other Greek sites from the Neolithic and the Bronze Age, from the North 
European Mesolithic and from modern references in Europe (Data presented in Table 4).  

                                                      
71 On some level, this follows the logics of Gejvall (1969), where the “distinction between wild and 

domestic pig in a collection such as this one, with the kind of fragments which make it up, is 
inevitably somewhat arbitrary”. The exceptions have been exceptionally large canines. But this could 
still be an uncertain identification, since there are ethnographic cases of pig rearing to produce large 
canines, such as on the Vanuatu in Melanesia (Funabiki 1981). 
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Table 4. 
Measurements of the breadth and the length of the lower third molar at Asine, as well as from modern and prehistoric 
specimens. Data used for Figure 8. 

 

The osteometric evaluation in Fig. 8 indicates that the input of wild boar in the Asine 
assemblage is small. From the MH, there seems to be occasional instances of feral or 
wild boar. The two measured specimens from nearby EH III Lerna were determined 
as belonging to a wild boar and a domestic or transitional pig (Gejvall 1969:72). 
While the former clearly is of the size of wild boar, the latter might be a feral swine. 
The Lerna teeth are clearly bigger than the probably domestic specimen from EH III 
Asine. The pigs at MH, MH III-LH I and LH IIIC Asine seem to have been similar 

 Site Length, lower 
M3 

Breadth, lower 
M3 

References 

EH III-MH I Asine 31.5 15.6   

MH Asine 37.4 16.6   

MH Asine 27.3 14.4   

MH Asine 28.9 14.4   

MH Asine 34 16.1   

MH Asine 30.2 15.1   

MH Asine 29.7 15.7   

MH Asine 29.9 14.4   

MH Asine 28.8 14   

MH Asine 31.1 14.6   

MH Asine 37.2 16.1   

MH III-LH I Asine  29.8 14.7   

LH IIIC Asine 32.6 14.8   

LH IIIC Asine 31.7 14.7   

LH IIIC Asine 26.9 16.3   

Neolithic Otzaki-Magula, Greece, mean 27.5 14.9 Boessneck 1956:35 

Neolithic Arapi-Magula, Greece 30 14.5 Boessneck 1956:35 

Domestic/transitional pig, EH III Lerna, 
Greece 

33 18 Gejvall 1969:72 

Wild boar, EH III Lerna, Greece 48.2 19 Gejvall 1969:72 

LH IIIB2 Tiryns, Greece, mean 31.8 15.1 von den Driesch & Boessneck 
1990:139 

LH IIIC-Developed Tiryns, Greece, mean 29.3 14.8 von den Driesch & Boessneck 
1990:139 

Wild boar (Mesolithic), Dyrholm II, Denmark, 
mean 

46.7 19.2 Rowley-Conwy et al. 2012: table 
2 

Domestic pig, Neolithic Durrington Walls, 
UK, mean 

34.5 15.7 Rowley-Conwy et al. 2012: table 
1 

Wild boar (recent), Turkey, mean 41.5 18.3 Payne & Bull 1988 

Eurasian wild boar (recent), mean 39 18 Mayer et al. 1998: table 1 

European wild boar (recent), mean 38.2 16.9 Albarella et al. 2009:108 

European wild boar (recent), mainland, 
mean 

39.8 17.3 Albarella et al. 2009:108 

Maximum domestic swine threshold 34.5 16,3 Mayer et al. 1998: table 1 

Minimum wild boar threshold 38.3 17.7 Mayer et al. 1998: table 1 
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in size to individuals from LH III Tiryns.72 According to von den Driesch & 
Boessneck (1990:102), the tooth sizes from Tiryns are characteristic of Late Bronze 
Age pigs. The measured teeth from Neolithic Otzaki-Magula and Arapi-Magula 
(Boessneck 1956:35) are similar to the smaller measurements obtained through teeth 
from MH Asine.  

4.1.3 Age and sex assessment methods 

I have mainly used information on the age and sex of the animals in the discussion of 
selection of specific animals in consumption or refuse disposal patterns. Data on the 
distribution of body parts as well as age and sex data are included in Papers I, III, IV 
and V. The chosen methods of age and sex assessments for each species are specified 
in Table 3. Since the aims of this thesis did not include a mortality study, I have not 
delved into the refinement and evaluations of existing age and sex assessment 
methods. Traditional morphological characteristics of the pelvis were used for sexing 
the bovines and caprines. Canine morphology was used for assessing suid sex. 
Osteometric evaluations have not been made, although there is a large sexual 
dimorphism at least in wild boar (Magnell 2005:31). 

In general, zooarchaeologists distinguish between age data deriving from i) dental 
features, i.e. tooth eruption and wear, and ii) post-cranial epiphyseal fusion status. 
These two kinds of data have advantages and disadvantages, discussed in relevant 
literature (e.g. Reitz & Wing 1999:161-162 and references therein). In the analysis, 
both dental and post-cranial features were recorded whenever possible. However, in 
the processing of the data and the papers post-cranial data on epiphyseal fusion states 
were mainly used. This depends on preservation factors. Although teeth, with their 
enamel, are fairly resistant towards post-depositional destruction, few complete 
mandibles were preserved in relation to the dia- and epiphyses which could provide 
fusion data. Loose teeth were not used in reconstructing mortality curves, although 
they were more numerous than complete mandibles. Dental ages are reconstructed on 
basis of tooth eruption and attrition. Often attrition patterns within the dentition, i.e. 
relative wear patterns, rather than on individual teeth are considered more relevant. 
This is because tooth wear depends on many factors, which might be relative, such as 
diet, the non-feeding habits of the animal (e.g. biting the crib), tooth development 
and microstructure. It is therefore hard to assume constant wear rates for any given 
species (Hillson 2005:215).  

In short, any reconstruction of mortality curves were made on the basis of post-cranial 
data because there is a larger data set based on this material. Using only post-cranial 
data makes the mortality curves less exact for the most juvenile ages and the senior 

                                                      
72 For the locations of Tiryns and Lerna, see Figure 2. 
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adult specimens. This is especially unfortunate if the focus is to provide a discussion 
on the animal management at the site, or any specialization thereof, because the 
culling of very young individuals remained invisible. This is problematic for Paper I. 
In this paper, I could not give a precise overview of the animal management in 
regards to culling patterns; they remained relative and with broader age categories. 
Using broader age categories can, however, be sufficient for detecting any indication 
of sorting animal waste based on age or sex of the animals. For example, in Paper IV 
the occurrences of older pigs in the Lower Town were detected using postcranial data. 
Although based on low bone counts, this tendency was discussed in terms of a 
possible preferred consumption of older pigs in Lower Town of Asine, as opposed to 
the Barbouna area, during the MH III-LH I. 

4.1.4 Taphonomic markers 

A taphonomic perspective is important because waste management is a taphonomic 
formation process, meaning that the prehistoric refuse disposal strategies helped shape 
the zooarchaeological assemblage.73 For example, burning bone as a waste 
management strategy would heavily increase fragmentation in the assemblage (e.g. 
Lyman 1994:389-391; Ballantyne et al. 2018). Because of this issue, the recording of 
taphonomic variables is of great importance in this study. Nine taphonomic markers 
on bones have been recorded on the Asine animal bones, namely butchery marks, 
gnawing, trampling, burning, weathering, root etchings, post-depositional erosion, 
damage from the excavation (e.g. hatchet marks), and recent breakage or other types 
of attrition (e.g. mold) after excavation.  

Burning was recorded because it might have been a conscious waste management 
practice in prehistory. Marks of gnawing and trampling were also noted, since they 
indicate any throwing of the bones to carnivores or on a commonly trampled surface. 
Weathered bone signals exposure on the ground for a prolonged period of time, and 
could also be the consequence of decisions relating to waste management, such as 
leaving waste on the ground, and not depositing it instantly. In Table 3, the methods 
of recording these variables are presented. In Appendix 4, I provide typical examples 
of most the different taphonomic markers from the Asine assemblage, giving 
examples of how I have recorded these markers.74  

The recording of butchery marks 
Markers left on bone from the butchery are not directly relatable to the waste 
management process, in the sense that a cut mark is not a primary indication of the 
handling of waste. Rather, such indications are found in peri-depositional processes, 

                                                      
73 Waste management as a cultural process and as a formation process is discussed in detail in Chapter 2. 
74 Examples of butchery marks, root etchings and burning are not provided in Appendix 4.  
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i.e. the period around the deposition of the bones, which involve e.g. weathering, 
carnivore gnawing and trampling. One might argue that butchery strategies might 
influence the size of the animal remains which were discarded as waste, for example. 
Still, the presence of butchery marks is less indicative of such patterns than bone 
fragment size, especially in a heavily fragmented sample. I have recorded both 
butchery marks and fragment size, and have not been able to find any definite 
indications of size sorting in the assemblage from Asine.  

Fragment size may also be affected by butchery, if pounding bones for marrow was 
common. This particular process might be hard to quantify, although fractures from 
marrow extraction sometimes are visible on bone (Binford 1981:148-163). There are 
few indications of this process in the Asine assemblage. I have included data on 
butchery marks in Papers I and III. Butchery marks were recorded if present, 
following the terminology and recommendations by Binford (1981) based on the 
hunting society of the Nunamiut Eskimo from Alaska. Their butchery techniques 
may not necessarily be applicable in an Aegean Bronze Age context. Still, the 
terminology is widely used and its application can thus be justified in this study.  

The recording of burning  
It is well known that the chemical processes induced by fire cause colour changes of 
the bone. Additionally, the external and mechanical forces brought on by heat also 
affect the bone (e.g. Lyman 1994:387; Asmussen 2009:529). Asmussen (2009) 
provides an overview of the different variables available for the recording of burnt 
bone. Since this study focuses on waste management, it was important that the 
recording of burnt bone could generate insights on whether or not burning bones was 
a common refuse disposal method.75 It is standard to record the colour of the bone 
surface in order to investigate the use of fire on bones. The compilation made by 
Lyman (1994:386), with the addition of a score chart, was used in the recording of 
burnt bones at Asine. The score chart is presented in Paper I. Colour was recorded 
using Munsell Soil Color Charts (1975), in controlled light conditions. Additionally, 
the degree of uniformity of burning on a bone, i.e. whether or not the whole bone 
was burnt, or only parts of it, was noted.  

Except for the above two variables, it was initially planned to record changes of the 
bone surface, as described by Asmussen (2009).76 Such changes include, among other 
things, shallow longitudinal fissures on calcined bones, which are indicative of the fact 
that the bone was dry before burning (Lyman 1994:387; Asmussen 2009:529). 
Asmussen (2009) asserts that the surface changes should only be regarded as 
complementary information (see also Macheridis 2013).77 At least one cm2 is needed 

                                                      
75 This is discussed briefly in Paper I and Paper IV, see also Section 4.1.4. 
76 I refer to her study and to Lyman (1994) for references on surface changes of burnt bone 
77 In an experimental study on bone surface changes through burning, Goncalvez et al. (2011) showed 

that the presence of bone warping is not restricted to fleshed bone. Although the study was made on 
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in order to actually evaluate whether or not the cracks of the bone are longitudinal, 
shallow or deep in general, or if it is just the occasional crack. Surface changes have 
previously been observed on mainly calcined bone (Buikstra & Swegle 1989:255; 
Asmussen 2009:529), which means that they should be recorded only on calcined 
bone. Since calcined bones are very rare in the Asine animal bone assemblage, the 
recording of surface changes unfortunately did not yield sufficient amount of data on 
cracks to give a complementary picture of the fleshed or dry state of the bones prior to 
burning.78 

The recording of gnawing and trampling 
Gnawing and trampling should be attributed to the peri-depositional phase, i.e. 
around the time of deposition. Animal gnawing and the impact of scavengers are 
known taphonomic processes affecting most animal bone assemblages. Additionally to 
leaving distinctive gnawing marks, they also cause bone destruction and bone 
movement. Therefore animal gnawing and scavengers have been popular taphonomic 
research topics during the last decades (e.g. Binford 1981; Hayne, 1983; Marean et al. 
1991; Klippel & Synstelien 2007; Fillios 2015).79 The impact of this kind of bone 
destruction is important to evaluate because it has been shown that carnivores can 
have a large impact on the formation of the animal bone assemblage (Binford 1981; 
Marean et al. 1991). Their presence has been documented at Asine: thus we might 
hypothesize that they had some impact on bone taphonomy there.  

In this study the recording of gnawing is important in order to assess bone 
destruction undertaken by carnivores, and to assess the throwing of bones to 
carnivores as a kind of waste management strategy in prehistory. I have used the 
identification guide of gnaw marks provided by Haynes (1983). Binford (1981) and 
Lyman (1994:207-216) to provide similar depictions of gnaw marks as well. 
Following these studies, I have recorded gnaw marks in the form of the presence or 
absence of tooth scratches, pitting or puncture marks. Some typical examples are 
provided in Appendix 4.  

Trampling is often connected to the scattering of bones in areas such as streets or of 
intensive animal activity, causing bone movement.80 Trampling can cause bone 
movement (vertical and horizontal), higher degrees of bone fragmentation (Gifford-
Gonzalez et al. 1985; Lyman 1994:379-380), and scratch marks (e.g. Andrews & 
Cook 1985; Thilderqvist 2013). Trampling, in the form of scratch marks, has been 

                                                                                                                                      
human skeletons, the recording of bone surface changes should perhaps be regarded as dubious. This 
supports the view on bone surface changes as complementary and not primary evidence of burning. 

78 Only 157 bones were partially (grey-white) or completely (white) calcined. This is 4.6 ‰ of the total 
recorded amount of bone, 33 687 specimens (including undated and mixed contexts). 

79 A good review of the research up to 1994 can be found in Lyman (1994:205-216)  
80 In relation to the term trampling, ‘treadage’ is used by Gifford-Gonzalez et al. (1985) for the vertical 

movement of objects.  
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recorded for this thesis. A typical example is found in Appendix 4. In his dissertation 
on early Medieval bone deposits of Northern Europe, Thilderqvist (2013) uses a 
relative score system from 0 (absent) to 3 (covering the whole specimen) to record 
trampling. This score system was applied initially to this study, but was found 
problematic in two aspects. First, trampling is often masked by other processes 
(Andrews & Cook 1985; Madgwick 2014). This is especially the case in the Asine 
assemblage, which is affected by root etching and other post-depositional processes 
(see 4.2). Thus, a score system based on the increasing intensity of marks is hard to 
use, since a specimen scored as 1 (few but clear marks), should perhaps be scored as 2, 
but root etches and gnawing often covered large parts of the bone. Second, trampling 
marks are often hard to identify from cutting or other scratch-producing processes, 
such as tooth scratches caused by gnawing. Therefore I believe that the evaluation of 
each specimen in terms of trampling involves an interpretative process resulting in 
either presence or absence.  

Further, because of the large assemblage and limited amount of time the recording 
was made macroscopically. A microscopic investigation would probably have resulted 
in identifying more trampled bones. The identification of the presence of 
macroscopically detectable trampling are regarded as certain signs of trampling 
activities. However, the recorded absence of trampling marks does not necessarily 
reflect absence, but rather that, if the bone was affected by trampling it was not very 
destructive to the bone surface, or it was later masked by other kinds of erosive 
processes. 

The recording of weathering 
Weathering is a taphonomic process which involves the destruction of bone through 
chemical and mechanical erosion on the ground or in the uppermost soil. Thus, 
marks of weathering indicate prolonged exposure of the bones on the ground to the 
active elements, such as weather and sun. Weathering was recorded following the 
stages formulated and described by Behrensmeyer (1978), which ranges from 0 to 5, 
and are adjusted to mammals weighing over 5 kg.81 The stages are cumulative and 
historical, meaning that weathering on bone increases with time. Bone can undergo 
post-depositional chemical weathering below the ground surface (Lyman 1994:360). 
This is not a common feature of the Asine animal bone assemblage, since the process 
of weathering left uneven marks on different side of affected specimens. 

In his discussion of the interpretative potential of taphonomic observations, Orton 
(2012) chose not to use Behrensmeyer’s method, because he claimed that “direct 
comparability between analysts is probably illusory”. This is true if one regards the 

                                                      
81 Behrensmeyer’s definition of weathering is as follows: “the process by which the original microscopic 

organic and inorganic components of a bone are separated from each other and destroyed by physical 
and chemical agents operating on the bone in situ, either on the surface or within the soil zone” (ibid. 
1978:153). 
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Behrenmeyer weathering stages as truly reflecting the time passed since exposure of 
the bones on the ground surface. Although attempts have been made to translate the 
weathering stages to absolute years (see Lyman 1994:354-360), it has been 
acknowledged that this is difficult, as the effect of the process depends, among other 
factors, on vegetation and climate zone. This is perhaps best exemplified by the study 
of a decaying cow cadaver in Somerset, conducted by Andrews and Cook (1985). No 
weathering could be detected on the bones during the seven years the cadaver was 
studied, while in Behrensmeyer’s study, the first stage of weathering of the bone 
surface appeared between 0-3 years after the animal’s death (Behrensmeyer 
1978:157). Still, comparing frequencies using Behrensmeyer’s stages can reveal 
information about differences within a sample, in terms of e.g. different contexts or 
time periods. In such cases, the problem of different definitions and the recording of 
weathering might be avoided if it is the same analyst recording the bones. 

In most of the papers included in this thesis, the presence of weathering on bone has 
been seen as enough to indicate prolonged exposure, whether for one or ten years. 
Since it is apparent that the time span of weathering depends on local climate, active 
animals in the area, the presence of vegetation and other external factors, the 
Behrensmeyer stages are regarded as relative phases. In this way, it is possible to 
compare between analysts; however, this comparison remains relative in essence. This 
relates to the acknowledged notion that taphonomic studies are case-specific, since 
geological and archaeological conditions are different from site to site. This was also 
important in the formulation of taphonomy by Efremov (1940).82 

The recording of post-depositional markers  
Plant root etching can potentially destroy the outer layers of bone, and thus mask the 
markers from earlier processes, such as trampling, as discussed above. In the 
zooarchaeological analysis, the presence or absence of root etching was recorded. Root 
etching is not necessarily a post-depositional process, although one can perhaps 
assume that root etches are the consequence of the natural deposition background, i.e. 
that plants grew in the deposition area. This taphonomic marker was included to 
enable the possibility of evaluating the impact of root etching on the animal bones of 
Asine.  

Post-depositional erosion can be assigned the phase of taphonomic histories 
sometimes called diagenesis. We can expect that all bone assemblages have more or 
less been affected by diagenetic factors or modified by such. Post-depositional markers 
might indicate the extent to which post-depositional processes might have formed the 

                                                      
82 The notion that taphonomy is site-specific and contextual is perhaps most apparent in the following 

quote: “Each complex of land-forms found in one locality, and called by us a "fauna", is in truth but 
an accidental accumulation of animal remains. The formation of each locality depends on many 
causes, and, firstly, on the coincidence in a given place of a concentration of animal remains with 
geological conditions favorable to the conservation of these remains” (Efremov 1940). 
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assemblage, and the degree to which they have possibly masked earlier processes’ 
marks on bones. Chemical erosion sub terra, such as bacterial action or 
decomposition of molecular structure, re-exposure to the ground due to soil erosion 
or other processes, and the degree of water permeability in the soil, are all important 
factors in post-depositional processes affecting a bone sample (Lyman 1994: 417). 
The recording of post-depositional markers included noting the presence of mineral 
encrustation, or calcification, on bone (Appendix 4). Also, any abraded bone surface 
from water erosion was recorded. Such processes involve for example a higher 
permeability of water in the soil, which could have affected the bone surface. 

Mineral encrustations are present on the bones from Asine, caused by the transport of 
soluble salts from sediments through the ground water (Lyman 1994:420).83 It thus 
relates to the degree of water permeability, which determines the degree of 
enrichment or leaching of sediments through the soil matrix. This type of concretion 
is frequent where water gathers and evaporates (Dupras & Schultz 2013:233). In the 
Asine case, most such encrustation is made from calcium-carbonate salts 
(calcification). This is as expected, since the Kastraki cliff on which most bones were 
found consists of lime stone (Bannert 1973). The presence of calcification in the 
Asine assemblage indicates that the moisture in the soil has been insufficient to wash 
the salts from bones (Lyman 1994:420), but that the degree of permeability through 
geological sediments has been enough to transport these calcium-carbonate salts into 
the archaeological soil layers.  

The recording of taphonomic markers from the excavation and the storage  
It has been important to evaluate the impact deriving from excavation techniques, 
such as using hatchets, and decisions regarding storage, such as moving the bones 
between facilities. The finds from the 1926 excavation season were moved several 
times before they ended up in Uppsala (Wells 2002b:16-17). The recording of these 
later taphonomic markers involved noting the presence of recent fractures on bone, 
hatchet or other tool marks, the presence of fungi or other kinds of organic alteration 
of the bones. 

Two examples of damage from the excavation or after are given in Appendix 4. The 
first represents a case of recent fragmentation, probably induced by the excavation 
techniques, perhaps by a hatchet, and then by compression or bone movement. The 
second example is the growth of fungi in the cavity of a bovid incisor. This has been 
noted on several specimens. It can perhaps be explained by the bones not being 
sufficiently dry enough before storage, or that the storage facilities at some point did 
not provide a controlled environment in terms of e.g. humidity for the finds. 

  

                                                      
83 Hard mineral crusts on the Asine bones were also observed by Moberg Nilsson (1996). 
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4.2 The taphonomic history of the animal bones from 
Asine 

The most visible or invisible taphonomic processes forming the animal bone 
assemblage from Asine are discussed in four major chronological groups, starting with 
the latest: the excavation and storage, post-deposition (after deposition and in the 
ground), around the time of deposition, and before the deposition of the material in 
the ground. Figure 9 illustrates the relative distribution of taphonomic markers in the 
animal bones from Bronze Age Asine. In total, 71% of the animal bones exhibited 
taphonomic markers. This does not mean that 29% of the bones were not affected by 
the taphonomic process. For example, the results of Paper IV reveal that the more 
fragmented bones from the Barbouna Hill exhibited fewer taphonomic markers than 
the bones from the Lower Town. This probably depends on the fact that the smaller 
surface of fragmented bone makes the detection of taphonomic markers more 
difficult.  

 

Figure 9.  
Relative distribution (n=12 508) of taphonomic markers in the animal bone assemblage from Bronze Age Asine. The tally 
does not amountt to a total of 100% of NSP but to 71%, since 71 % of the animal bones exhibited taphonomic markers. 
Thus, 29% of the bones did not exhibit any marker. This proportion is excluded from this graph. 
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4.2.1 From excavation to analysis 

Of all the recorded taphonomic variables, markers from the excavation and after are 
the most common (Fig. 9). Most damage derives from fragmentation after the 
excavation, but from exactly when is uncertain. The movement of the material 
between storage facilities have probably increased fragmentation. It is known that the 
material was moved from Greece to Sweden, back to Greece, and then finally ended 
up in Sweden again (Wells 2002b:16). The material has been handled in storage for 
more than 80 years. As a consequence, the material has been re-packed and moved 
within the facilities. Within the frame of this thesis, the material was moved from 
Uppsala to Lund, where the zooarchaeological analysis was made, and back again. 
The case of Asine illustrates that bone movement after excavation can have a serious 
impact in the formation of an animal bone assemblage, in the sense of leaving clear 
markers, increasing fragmentation, and perhaps masking the marks from previous 
formation process. This became especially clear in the multivariate analysis performed 
in Paper II, in which recent breakage strongly corresponds with unidentifiable bone. 

Although the above gives a somewhat distressing picture of the preservation of the 
Asine animal bones, there are positive aspects. As part of this thesis project, fifty-three 
bones from the Asine collection were sampled for radiocarbon dating (Appendix 3). 
Nearly all samples were rich in collagen, and gave an excellent basis for radiocarbon 
dating. Interestingly, the five samples that were not as successful derive from the 
excavations on the slope of the Barbouna Hill. The rest came from the Lower Town 
area. This issue is re-visited in the next section, as this difference in preservation of 
collagen within the site must be discussed with regards to the geological circumstances 
at the site.  

Sixteen bones from cattle and sixteen from pig were sampled for aDNA-analyses 
within the frames of another research project. These bones came from various 
stratigraphic units in the Lower Town and Terrace III areas. Ancient DNA was 
successfully extracted from eight samples from cattle, and eight from pig (Meiri et al. 
2017). The successful extraction of aDNA together with the presence of collagen in 
the bones, visible in the radiocarbon analyses, indicate that while the post-excavation 
period might have damaged the bones physically, it has not affected the chemical 
composition of the bones in general. In other words, the case of Asine illustrates that 
old collections have potential in chemical bone studies and can be used for such 
research. 

Bones of fish, birds and smaller mammals, such as rodents or insectivores, are rare in 
the Asine assemblage. The excavated soil was not systemically sieved at Asine, which 
has probably caused this lack of the more fragile and small animals (see Mylona 
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2003).84 The lack of systematic sieving might also have biased the anatomical 
representation in the Asine assemblage, such as under-representing smaller bones, e.g. 
phalanges, carpals and tarsals, from medium-sized mammals (Davis 1987:29). The 
lack of systematic sieving has probably shaped the material as it is presented in this 
thesis.  

In relation to this, chemical analyses made on human skeletons from the Middle 
Helladic cemetery of Barbouna as well as the East Cemetery at Asine indicate a diet 
which relied mostly on terrestrial food stuff, in terms of C3 plants and animal protein 
intake (Ingvarsson-Sundström et al. 2009). In a study of isotopic signals using 
combined δ15N and δ13C-values of fish of different species and from different parts of 
the Aegean, Vika and Theodoropoulou (2012) showed that the range of values 
overlaps with those who mark terrestrial input in protein intake. Isotope data alone 
cannot be used to completely exclude the possibility of fish consumption as a larger 
part of the diet in Antiquity. This possibility cannot be fully excluded at Asine either. 
Therefore, the extent of fish consumption at prehistoric Asine remains unknown.  

4.2.2 From burial to excavation 

Root etching and markers from post-depositional processes, mainly mineral 
encrustation on bone, are present among the Asine animal bones (Fig. 9). The bones 
from the MH to the LH IIIC are in general more affected by root etching than the 
Early Helladic bones. This might be a consequence of stratigraphy as the closer to the 
surface the closer the bone is to various roots; by laws of stratigraphy, the highest 
layers are usually the most recent. Periods of abandonment might have encouraged 
the growth of roots as well. 

As mentioned above, the chemical composition of animal bones seems to be well 
preserved in general. However, the Barbouna Hill assemblage was in Paper IV shown 
to suffer from high degrees of fragmentation. Together with the unsuccessful results 
from radiocarbon analyses, it seems as the Barbouna Hill assemblage is poorer 
preserved than the Lower Town bones. The fragmentation of the Barbouna bones has 
produced smaller bone splinters on which taphonomic markers more seldom are 
recognizable. Thus the research potential of recording taphonomic markers is possibly 
higher in less fragmented materials, such as the bones from the Lower Town, as 
opposed to the fragmented assemblage from the Barbouna Hill area. 

There are geological differences between these areas which could explain the 
difference in preservation. The location of the later excavations of Barbouna Hill was 

                                                      
84 Information on which soil layers were sieved can often be found on the find labels for the 1926 

material. For example, AS 3774 was sieved (see Swedish Institute at Athens et al. 2017: search word 
“AS3774”).  
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extended to mainly the slope, which has probably been more exposed to external 
erosive processes, such as wind and landslides (Bannert 1973:20). Such processes 
could affect the assemblage in a post-depositional phase. Landslides could for example 
re-expose underground soil layers, as well as any bones within, to external mechanical 
forces such as wind. Bannert (1973) found that, while the Kastraki is mainly 
composed by limestone, the larger parts of Barbouna Hill consist of flysch. Flysch is a 
sedimentary rock in which sandstone and conglomerates are layered with denser 
rocks. According to Bannert, the rocks layered with the sandstone are weathered and 
eroded (ibid. 1973:20). The geological circumstances explains the more fragmented 
state of the Barbouna Hill assemblage, which is probably much more affected by the 
erosive post-depositional forces than the Kastraki bones (Paper IV).  

The Kastraki, on the other hand, consists of limestone, which promoted the 
preservation of bones. Mineral encrustations on bone are more common from the 
Lower Town area. Encrustation processes could have promoted preservation by the 
enrichment of calcium-carbonate salts on the bone surface. The greater number of 
houses and walls could also have helped shelter animal bones from underlying 
geological processes. This kind of dense architecture is not observed at Barbouna Hill. 
Another factor in the differential preservation of bones between the areas might be 
the period of excavation project itself. More acid precipitation after the mid-20th 
century might have affected the bones remaining in the soil matrix, which were 
excavated during the late excavations in the 1970s and 1980s. The escalated 
anthropogenic impact on the environment during the course of the 20th century 
might extend to the preservation of archaeological features. However, this remains an 
observation in need of further testing.  

4.2.3 From consumption waste to burial 

Markers from weathering and gnawing are present in the material (Fig. 9). The 
presence of weathering indicates whether or not bones were exposed on the ground 
surface to sub-aerial erosion in general, while gnaw marks indicate that bones were 
thrown to dogs or scavenged, and trample marks indicate that bones were deposited 
on frequently trampled surfaces areas. In Paper II, the distribution of these markers in 
different type of contexts, as well as in different species and body parts, was the basis 
of discussing any spatial difference in handling bone waste. One example is that 
weathering was present on bones in some floors. This was further discussed as a 
probable consequence of stratigraphic uncertainties during the excavation in Paper 
IV, i.e. that this particular floor context should be regarded as a mixed context, 
contaminated by the surrounding stratigraphic units during the excavation.  

Weathering on bone is not especially common in the Asine assemblage. However, it 
seems to have increased through the Bronze Age at Asine. The exception is the LH 
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period when the relative abundance of weathering on bones decreased. Perhaps this 
tendency indicates an increased practice of leaving bones exposed on the ground 
surface. Alternatively, it can be explained by contextual differences through time. An 
example of this would be the EH III-MH I period, in which most of the bones derive 
from the bothroi. As discussed in Paper III, based on stratigraphic sequences and 
zooarchaeological indicators of exposure, some of these pits were filled faster than 
others, and they were closed contexts in the sense that the bones would not have been 
exposed to external forces such as weather and wind during a longer period of time. 
The distribution of weathering between redeposited layers and floors in the Lower 
Town and Barbouna Hill areas shows that it is most common in redeposited contexts 
(Paper IV). Considering that redeposited layers include bones which were exposed in 
open-air contexts, this is not surprising. 

The presence of gnawing is not high. Together with the weathering frequencies, this 
indicates relatively fast deposition rates in general. However, the presence of gnawing 
shows that the practice of throwing bones to dogs existed during the whole Bronze 
Age. There is no indication of an intensification of this practice through this period. 
Gnaw marks were more common on bones from redeposited layers that from floors, 
and more common in the Lower Town than in the Barbouna Hill area. This can be 
explained by the fact that redeposited material might derive from many different 
sources, such as open-air layers or deposits, while bones in floors are assumed to 
derive from indoor activities. Also, the Lower Town was more densely occupied and 
might have offered more opportunities for dogs to scavenge on food waste. 

The difficulties of identifying trampling make it hard to generalize on this type of 
process. Trampling was not identified on bones from the EH and the LH. In the rest 
of the periods of the BA it was present to a minor degree. In the comparison between 
the MH III-LH I Lower Town and the Barbouna Hill areas (Paper IV), trampling 
was present in bones from redeposited layers in the Lower Town and not in floors. 
Trampling was identified only in bones from floors in the Barbouna Hill. This might 
indicate that bones were more commonly dispersed and trampled during a prolonged 
period of time inside the Barbouna Hill houses.  

Almost a tenth of the taphonomic markers on the Asine animal bones were caused by 
burning (Fig. 9). Many of the burnt bones were burnt to different degrees on 
different parts of the bone surface. The input of non-uniformly burnt bone at Bronze 
Age Asine is relatively high (Table 5). The exception is the Middle Helladic Period, 
which constitutes 13% of the burnt bone total at Asine. Altogether, 74% of the burnt 
bones belong to the LH material. Most of these bones were non-uniformly burnt. 
This could perhaps support the hypothesis that bones were burnt also as a 
consequence of food preparation techniques, or left on dying fires. These practices 
would not fragment and affect the bones, as would be expected if burning was the 
general way to dispose of animal bones. For example, the use of bone as fuel can be an 
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efficient way of handling bone waste, which produces distinct patterns, such as 
increased fragmentation, the domination of burnt bone in general and calcined bone 
in particular (e.g. Costamagno et al. 2005; Costa 2016). The practice of throwing 
bones in the hearth as an indoor refuse disposal practice in both the Lower Town and 
the Barbouna Hill dwelling areas during the MH III-LH I period is discussed in 
detail in Paper IV. This practice, as a mean of removing waste, remains a possible 
scenario in general for the burnt bones of Asine.  

Table 5.  
Degree of burning and uniformity of degree at Bronze Age Asine (n=1 519) 
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1 Red-
brown 

23 6 4 1 85 15 9 1 20 3 12 1 

2 Dark 
brown 

14 2 5 2 38 5 9 0 56 12 27 18 

3 Black-
grey-
blue 

26 10 7 4 42 10 5 2 492 131 4 3 

4 Grey-
white 

5 1 1 0 8 0 7 0 542 499 1 0 

5 White 9 9 0 0 21 20 27 20 16 1 4 3 

Total  77 36% 17 41% 194 26% 57 40% 1 126 57% 48 52% 

4.2.4 From slaughter to consumption 

The presence of non-uniform burn marks on bone, in most cases of which the 
epiphyses were more affected than the meat-bearing diaphysis, might perhaps be used 
to discuss food preparation techniques, such as roasting. In relation to this, I have not 
detected any indication of portion-sizes in the butchering of meat quarters. Further, 
only low frequencies of the taphonomic markers on the Asine animal bones were 
attributed to butchery (Fig. 9). It is possible that processes related to butchery, such as 
crushing bones for marrow, have caused higher degrees of fragmentation. However, 
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merely 17 bones from Bronze Age layers bear impact marks from marrow retrieval. In 
general it has been hard to detect such processes on the bones from Asine. The impact 
of this process on the material might be higher than is visible. Future studies focusing 
on the pre-depositional processes, such as butchery, food preparation and 
consumption, would be valuable for an understanding of the Asinean society during 
the Bronze Age. Such studies may shed light on butchery strategies and perhaps even 
workshop locations within the settlement.  

The distinction between consumption waste and waste from artefact production 
might be important in the discussion of waste management, since the prehistoric 
people might have distinguished between waste from artefact production versus waste 
from consumption, and might have disposed of them differently. However, bones 
with tool marks are quite scarce.85 No significant temporal or spatial differences 
indicating any such prehistoric notions have been detected. Still, it cannot be 
excluded and might be tested in future studies. There are several bone artefacts from 
Asine. Most of the Middle Helladic bone items are included in a catalogue in 
Nordquist (1987). Waste from craft activities is visible in the remains of raw material, 
most often fragments of deer antler. Few antler fragments exhibit signs of working; in 
fact, most do not. Since deer was hunted and eaten, it is assumed that antlers could 
have been removed as part of the butchery of the carcass, but they could also have 
been occasionally found as shed antlers. Although the consumption of deer indicates 
that the former might have been common, both these possibilities are indicated by 
the presence by both shed antlers and antlers attached to the frontal bone.  

4.2.5 Summary 

The animal bones from Asine were affected by many processes before, during and 
after the burial of them in the ground. This study has shown that the bones had been 
damaged to a relative high extent from the excavation and archive of the bones. The 
bones suffered during the excavation due to practices such as the choice of tools and 
perhaps due to not being dry enough before storage. Further, the bones were hand-
collected, meaning that smaller bones and bones from smaller mammals, fish and 
birds most probably are heavily underrepresented. The bones suffered from being 
moved between storage facilities, the latest movement being made for this thesis. Still, 
the chemical analyses of the bones, radio-carbon dating and aDNA-analyses provided 

                                                      
85 From Bronze Age layers, only two bones and 27 antler fragments exhibited clear tool marks related to 

artefact production, e.g. polishing marks on bone and antler. Fragmented antlers without tool marks 
are found in greater frequencies (see Appendix 5); these might be waste from artefact production at the 
site. Finished bone, teeth and antler artefacts are also found at BA Asine. Some instances can be found 
in Nordquist (1987: Figs. 19-21). Finished products are not considered in this thesis, because they 
have transformed from being animal bones and remains of consumption into hand-made items.  
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good results which indicate that neither the excavation nor the storage had much 
negative impact on the chemical preservation of the bones.  

The taphonomic history of the Asine animal bones has affected the zooarchaeological 
study of them in several aspects. For example, the lack of systematic sieving has biased 
taxonomic, and perhaps also anatomical, representativity of the sample. This has 
directed this study to focus on the medium- and large-sized mammals. The 
movement of bones between storage locations has increased fragmentation, which 
lowers the degree of identification of the bones. On a more positive note, since 
gnawing is not very frequent, it has probably not biased the distribution of different 
age classes targeting more fragile juvenile specimens (e.g. Lyman 1994:129), or 
different skeletal parts, to any significant extent (e.g. Marean et al. 1991). Further, the 
chemical analyses of the bones in terms of radiocarbon dating and aDNA-analysis 
showed that the general preservation of the bones is good.  
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5. The zooarchaeology of Bronze  
Age Asine 

A zooarchaeological overview of Bronze Age Asine has not previously been attempted. 
It is necessary to have an understanding of the site in general terms, before attempting 
any contextual analysis, such as for waste management. First, a synthesis of previous 
zooarchaeological research in the area is provided in order to situate this thesis in a 
regional context. Second, the animals identified in the Asine bone collection are 
presented. The discussion of fauna is related to other finds and sites in the region. 
Third, the animal consumption and management at the site during the Bronze Age is 
discussed. The use of comparative materials is restricted to the Peloponnese and to the 
Bronze Age. 

5.1 Trends in zooarchaeological research 

The following text is a brief description of the zooarchaeological research in the 
Peloponnesian area. For more detailed reviews I refer to Payne (1985b), Trantalidou 
(2001), Reese (1994), and Fillios (2006:90-116).86 One of the pioneering 
zooarchaeological studies of the Peloponnese was made by Gejvall on faunal remains 
from Lerna in 1969.87 The osteologist Gejvall (1969) provided a thorough review of 
the fauna in a historical perspective; it was not a contribution to the study of the 
behavior and traditions of the prehistoric Lerna people. This is symptomatic of the 
traditional role of zooarchaeology in Greece, which has been to provide 
environmental background data to general archaeological and anthropological 
research (Trantalidou 1998:195; Fillios 2006:98). Before the Lerna publication, 
Gejvall also reported on the bones from Midea (in Åström 1968:56). He later 

                                                      
86 This chapter focuses on providing a zooarchaeology of Asine. The use of comparative material is 

restricted to the Peloponnese and the Bronze Age. 
87 However, the first detailed and in-depth archaeozoological report on animal bones from Greek sites is 

considered to be the publication on the bones from Neolithic settlements, mainly Arapi-Magula and 
Otzaki-Magula, in Thessalia by Boessneck (1956), although a few previous examples of minor reports 
were given by Reese in his 1994 review. 
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returned to Midea, and provided a list of species from the excavations of the citadel 
(Gejvall 1983).88 

During the mid-20th century, the general trend of zooarchaeological research was a 
focus on the interaction between nature, humans and other animals from a functional 
perspective (e.g. Reitz & Wing 1999:12-31). This in turn can be related to the wave 
of ‘New Archaeology’ or processual archaeology which occurred during the 1960-70s, 
in which archaeologists became more concerned with treating archaeology as science 
(e.g. Binford 1962; 1964). This included implementing scientific strategies in 
archaeological research, such as the nomothetic law-building of behavioral 
archaeology (Schiffer 1975). Cultural-ecological questions, i.e. the functional 
relationship between humans and nature, and cultural response to changes in the 
environment, which could be approached by the analysis of organic remains, became 
relevant. One example of this cultural-ecological approach from the Peloponnese is 
the publication of the animal bones from Bronze Age to Byzantine Nichoria by Sloan 
and Duncan (1974). Rather than discussing any cultural implications of the material, 
they focused on providing a long-term perspective on animal husbandry and 
subsistence strategies at the site. The faunal remains from LH I-II to Iron Age 
Nichoria have recently been restudied by Dibble (2017). 

In the 1970s and 1980s the formation of an assemblage and its consequences became 
an important research focus in zooarchaeology. In relation to this approach, the 
synthesis of faunal research in the Greek area made by Payne (1985b) should be 
mentioned. His contribution contained not only a review of the existing bibliography; 
it was also a description of the zooarchaeological research process, which included, 
among other things, the difficulties in dealing with formation processes, methods of 
recording and processing data, and the importance of sieving to generate 
representative samples. He strongly encouraged further integration of zooarchaeology 
and general archaeology (see Payne 1985b:211). This paper was written just a few 
years before some of the most important studies on the formation, or taphonomy, of 
animal bone assemblages by Binford (1978; 1981) and Behrensmeyer (1978).89 It 
thus reflects on general trends in zooarchaeology at the time. The concern about 
formation processes of archaeological record was, and still is, a hot topic in general 
zooarchaeological research. However, it has still not been extensively explored in an 
Aegean Bronze Age context (e.g. Trantalidou 1998:193). Trantalidou (1989) 
contributed with a cultural-historical synthesis of Aegean Bronze Age diet and animal 

                                                      
88 As mentioned earlier, Gejvall also studied some of the animal bones from Asine. I have not found any 

publications or data generated from this analysis, but I have observed his re-packing of the material in 
the storage facilities (the Leonardo) at the Archaeological Museum of Nafplion.  

89 Binford’s work on the impact of carnivore gnawing on bones as well as butchery strategies of humans 
has had huge impact on zooarchaeological and taphonomic research in general. Behrensmeyer’s 
experimental work on the process of weathering is still viable, and her score system still used in 
standard zooarchaeological analyses. 
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husbandry. Closely after, the faunal report on the bones from Tiryns (von den 
Driesch & Boessneck 1990) was published, followed by Nobis (1993) on the animal 
bones from LH IIA-IIIB Pylos. Contemporary to these works, Reese (1994) updated 
the bibliography provided by Payne (1985).90 

During the 1990s and 2000s, there was an increase in research aiming to discuss 
archaeological and historical research questions. In this context, we should mention 
the works of Halstead. For example, he focused on the discussion of the scale of 
animal husbandry in BA Greece, attempting a comprehensive, detailed integration of 
zooarchaeological research into the broader archaeological discourse (Halstead 1996). 
Halstead has also investigated other socially connoted themes, such as feasting and 
consumption (e.g. Halstead 2004), and the economic system of Mycenaean palatial 
societies (Halstead 1999; 2011a; Halstead & Isaakidou 2017). The anthology 
Zooarchaeology of Greece (Kotjabopoulou et al. 2003) should also be mentioned in this 
section. The meta-studies in this anthology are valuable. For example, Yannouli 
(2003) reviews the evidence for wild carnivores in Greece, and Mylona (2003) lists 
and includes data on the occurrence of fish remains on Greek sites.  

During the late 1990s-2000s and onwards, there was also a steady increase of 
zooarchaeological studies focused on post-processual themes, such as the works by 
Hamilakis on the use of animals and/or food in mortuary settings (1996; 1998), and 
the symbolism of hunting (2003). In this wave of social and symbolic/ritual studies, 
we can note the discussion of burnt animal sacrifice during the Mycenaean period 
(Isaakidou et al. 2002; Hamilakis & Konsolaki 2004), the role of feasting and 
conspicuous consumption (e.g. Dabney et al. 2004), and the study of social 
complexity using zooarchaeological evidence (e.g. Fillios 2006; Isaakidou 2007, see 
also Dibble 2017). Another contribution to the study of rituals in archaeology using 
animal bones is the anthology Bones, behavior and belief (Ekroth & Wallensten 2013). 

During the early 2000s, another review was made by Trantalidou (2001) who called 
for more ethnographical parallels and documentation of the knowledge still existing 
in parts of Greece on traditional animal husbandry. Encouragingly, we have lately 
seen contributions of ethnozooarchaeological case-studies (e.g. Vardaki 2004; 
Halstead & Isaakidou 2011). Further, we have also recently seen an increase in 
integrated scientific approaches. For example, the integration of isotopic analysis with 
zooarchaeological methods is becoming more common (e.g. Meier et al. 2014; Vika 
& Theodoropoulou 2012). 

The last decade has seen in an increasing interest in integrating the study of animal 
bones with textual and archaeological sources, ethnographic parallels and chemical 
analyses, in order to investigate anthropological and zooarchaeological research 

                                                      
90 Reese has done a lot of studies of Aegean mollusk and mammal bone assemblages (e.g. Reese 2008a; 

2008b; 2013). 
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questions. Thus the focus on a cultural-ecological and traditional approach, seen in 
the history of zooarchaeology of Greece, and briefly outlined above, has been widened 
to also incorporate other approaches. In this research context, the study of waste 
management as a taphonomic process and as a cultural tradition is yet to be fully 
explored. It could be a valuable approach to the zooarchaeological study of Bronze 
Age sites in mainland Greece, both in terms of it being a window to prehistoric 
activities, decisions and strategies concerning waste management, but also in order to 
re-introduce a focus on formation processes in Aegean research (see Trantalidou 
1998:193). 

5.2 Identified taxa at Bronze Age Asine 

From Bronze Age layers at Asine, a total of 4 191 bones were identified to taxon. 
Additionally 87 tortoise shell fragments and two fish bones were noted. Many of the 
taxa identified at Asine only occur in low numbers. Therefore, it is more suitable to 
discuss them in terms of their presence on the site. Table 6 presents the identified taxa 
from all phases of Bronze Age Asine.91 Figure 10 is a visualization of the presence of 
identified taxa throughout the Bronze Age. Most animal bones derive from 
domesticated mammals, especially sheep/goat (1 387 bones, 33%), pig (1 231 bones, 
29%) and cattle (979 bones, 23%). Human bones were identified, but are likely to 
derive from intramural graves. They are not included in the following subchapters. 

Except for the common sheep/goat, cattle and pig, the dog is present in all phases of 
the Bronze Age, although in low numbers, in total 40 bones (Table 6). Both horse 
(13 bones) and donkey (9 bones) are identified from most periods of the Bronze Age 
at Asine, also in low numbers. Additionally, fourteen bones were identified as deriving 
from indeterminate equids at Asine. Horse is present from EH III-MH I (ca. 2200-
1900 BCE), and donkey from MH I-II (ca. 2100-1800 BCE). At Tiryns only a few 
bones of equids are present in the EH III and MH phases of the site (von den Driesch 
& Boessneck 1990:93). At Nichoria, both horse and donkey are testified from the 
MH I onwards, although in very small numbers (Sloan & Duncan 1974:69-70).  

Among the wild animals, deer predominate (433 bones, 10%). Red deer, fallow deer 
and roe deer are identified. Red deer is the most numerous wild animal, and was 

                                                      
91 The previously mentioned 6 137 identifiable and 11 390 bones unidentifiable bones (Section 4.1.) 

derive from broader Bronze Age periods, namely EH, EHIII-MH I, MH, MH III-LH I and LH. The 
majority derive from sheep/goat, pig and cattle (4 793 bones, 87%). The remains of sheep/goat, pig 
and cattle from the broader Bronze Age periods make up the data used in Paper I, discussing Asine 
from a regional perspective. I have chosen to present the data from more narrowly defined periods in 
this section, in order to avoid an exaggerated generalization which can come from using very broad 
chronological periods. 
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identified in all periods of the Bronze Age. At Asine, the few bones of fallow deer 
were found in MH I-II and LH IIIA-B (ca. 1420/10-1200 BCE) strata, while roe 
deer was identified in MH I-II and MH III-LH I (ca. 1800-1600 BCE) layers. Fallow 
deer is not commonly found in Argolid sites. On the Peloponnese, it is only identified 
at EH and LH Tiryns (Yannouli & Trantalidou 1998). Red deer is more common. It 
is found in e.g. Bronze Age Lerna (Gejvall 1969:44) and Tiryns (von den Driesch & 
Boessneck 1990:104), MH (ca. 2100-1700 BCE) and LH IIIB (ca. 1700-1600 BCE) 
Midea (Reese 1998:278) in Argolis, and at LH (ca. 1700-1050) Pylos in Messenia 
(Nobis 1993:162). Similarly, roe deer are present in several sites on the Peloponnese, 
such as EH III and MH Lerna (Gejvall 1969:46) and LH III Tiryns (von den Driesch 
& Boessneck 1990:104), and LH Pylos (Nobis 1993:156). Wild boar is identified; 
however, it is possible that this animal is more numerous than visible (see Section 
4.1.2). Wild boar is identified at e.g. Bronze Age Lerna and Tiryns, as well as LH 
Pylos. 

Wild carnivores are rarely identified and seldom make up large parts of faunal 
assemblages in Bronze Age sites in Greece (Yannouli 2003:175). The carnivores at 
Bronze Age Asine consist of one bone each from red fox (EH) and brown bear (LH 
IIIA-B). Additionally two bones from brown bear were found in layers dated to the 
broader LH (ca. 1700-1050 BCE). Red fox is identified from EH II, ca. 2650-2200 
BCE, at Asine (Fig. 10). The animal was recorded from assemblages from most of the 
Bronze Age phases at Lerna (Gejvall 1969:38), and from LH III Tiryns (von den 
Driesch & Boessneck 1990:108). At Lerna, the brown bear is identified from the MH 
(Gejvall 1969:39), while at Tiryns it was recorded from contexts dating to the LH 
IIIB-C. Further, from a LH IIIB2 layer at Tiryns, a radius bone from bear exhibited 
cut marks (von den Driesch & Boessneck 1990:109). Although not present at Asine, 
weasel, badger, otter, polecat and beech marten are identified from BA sites in Greece 
(Yannouli 2003:180-181). Evidence of lynx and lion exists from the EBA and the 
LBA in Greece; of all animals listed above, lion is the only one now extinct in the 
Greek area (Yannouli 2003:187). 

The bones of fish, birds and small mammals are very rare in the Asine bone 
collection. This is partly explained by the chosen retrieval methods during excavation, 
since no systematic sieving was applied, although some stratigraphic units were dry-
sieved (see Section 4.2.1). Larger and thus more visible bones were probably more 
often detected and hand-picked than the bones of fish, small birds and small 
mammals. A higher number of taxa would maybe have been identified with a more 
detailed excavation method (see Mylona 2003). Of smaller mammals, only hare have 
been identified, in layers belonging to the EH and LH at Asine (Fig. 10). Hare is 
identified in most prehistoric areas of Greece (Trantalidou 1989:402). Hedgehog has 
been identified in a stratigraphic unit associated with a floor level in House pre-D. 
However, this unit is not securely dated to the MH, although this is a probable date 
for this layer. It is not included in Table 6, but see Fig.10. 
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Table 6. 
Identified taxa (NISP) from Bronze Age Asine. The bone from red fox was found in association with a grave and is not 
included in the text when discussing the data unless stated. Antler fragments of indeterminate deer and red deer are 
included, since no statistical difference appeared when removing them from the data set (see Appendix 5). Loose teeth 
are included since no statistical difference appeared when removing them from the data set (see Appendix 6). 

 Taxon EH EH III-
MH I 

MH I-II MH III-
LH I 

LH I-
II 

LH 
IIIA-B 

LH IIIC Total 

D
om

es
tic

at
es

 

Pig (Sus domesticus) 96 280 425 137 102 120 71 1 231 

Suid (Sus sp.) 4 5 2 1 1 1 2 16 

Sheep/goat (Ovis aries/Capra 
hircus) 

87 177 307 182 151 178 135 1 217 

Sheep (Ovis aries) 5 12 21 9 1 3 13 64 

Goat (Capra hircus) 8 31 33 5 6 7 16 106 

Cattle (Bos taurus) 110 204 266 95 78 93 150 979 

Bovine (Bos sp.) 2 1 9 0 0 0 0 12 

Dog (Canis familiaris) 1 10 11 7 4 6 1 40 

Equid (Equus sp.) 1 1   2 5 5 0 14 

Horse (Equus caballus) 0 1 3 3 3 2 1 13 

Donkey (Equus asinus) 0 0 1 0 2 2 4 9 

Human (Homo sapiens) 4 29 2 2 0 0 0 37 

W
ild

 a
ni

m
al

s 

Red deer (Cervus elaphus) 35 42 51 38 6 67 92 331 

Roe deer (Capreolus capreolus) 0 0 1 1 0 0 0 2 

Fallow deer (Dama dama) 0 0 1 0 0 2 0 3 

Deer (Cervidae) 12 6 15 4 0 27 33 97 

Wild boar (Sus scrofa) 1 0 0 0 0 0 0 1 

Brown bear (Ursus arctos) 0 0 0 0 0 1 0 1 

Red fox (Vulpes vulpes) 1 0 0 0 0 0 0 1 

Hare unid. (Lepus sp.) 0 0 0 0 1 0 0 1 

Hare (Lepus europaeus) 1 0 0 0 1 2 1 5 

Sea bream (Sparus cf. auratus) 0 2 0 0 0 0 0 2 

Hooded crow (Corvus cf. 
frugilius) 

0 0 0 0 0 1 0 1 

Tortoise (Testudine) 3 16 14 2 47 3 2 87 

Fish (Pisces) 0 0 0 0 0 0 0 0 

Bird (Aves) 0 0 0 0 0 1 1 2 

Total  354 817 1 162 488 408 521 522 4 272 
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Figure 10. 
Temporal presence of animals at Asine during the Bronze Age 
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Two bones from sea bream were identified (EH III-MH I). This fish was also 
identified at MH Lerna (Gejvall 1969).92 One bone from a crow, probably a hooded 
crow, was identified from LH layers (Fig. 10). Gejvall (1969:48, 50) identified 
remains of hooded crow at EH III and LH Lerna. The presence of crow at Asine is 
more likely indicative of the animal as a commensal species living close to populated 
areas for food available in the form of waste, rather than it being purposefully hunted 
for its meat or feathers (see O'Connor 2013).  

As mentioned, the lack of fish and avian bones at Asine, and in the Aegean in general, 
is partly due to retrieval strategies, which often did not include systematic dry or 
water sieving during the excavations (Mylona 2003). This is unfortunate, and is the 
reason why this thesis primarily considers the large and medium-sized mammals at 
the site. There is, however, a considerable assemblage of molluscs from Asine. Reese 
(1982) has published parts of this material, deriving from the excavations east of the 
Acropolis at Asine (Fig. 3). The abundance of this material indicates that the 
gathering of molluscs was of importance in Antiquity. It hints that marine resources 
played a larger role for the economy and subsistence than what it visible among the 
mammal bones at the site. Contrarily, the isotopic analyses of human remains from 
MH-LH Asine revealed a focus on protein intake from terrestrial resources 
(Ingvarsson-Sundström et al. 2009). Clearly, further studies are needed in order to 
fully understand the role of molluscs and marine resources in ancient Asinean society. 

5.3 Animal consumption at Bronze Age Asine 

Sheep/goat, pig, cattle, and to some extent deer, were the most common animals at 
Bronze Age Asine. In Figure 11 the relative abundances of these animals as they 
changed through time are presented.93 I have previously examined the management of 
sheep/goat, pig and cattle at Asine in relation to regional change during the Bronze 
Age in Paper I, where data on relative abundances of sheep/goat, cattle and pig as well 
as body part distributions, mortality patterns and sex distributions is presented.94 For 
those interested in using the Asine as comparative material, data on body parts in 
sheep/goat, cattle and pig is provided in Appendix 6. 

                                                      
92 The fish bones from Lerna were determined by the osteologist Lepiksaar (Gejvall 1969). 
93 Since no statistical difference could be found between removing antler fragments of indeterminate deer 

and red deer and keeping them in the data, they are included in this figure. For raw data I refer to 
Appendix 5.  

94 A critical discussion of the conclusions of Paper I can be found in Section 6.1.1. 
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Figure 11. 
Temporal changes of sheep/goat, pig, cattle and deer abundances (%NISP), Bronze Age Asine. 

Early Helladic (ca. 3100-2100 BCE) 
In total, 350 identifiable bones, excluding four human bones, derive from Early 
Helladic cultural layers at Asine. Altogether, 85% (297 bones) were found around 
and in the houses of Terrace III. The other bones were found scattered in different 
layers of the Lower Town trenches and Terrace II, and in the trench on the Acropolis. 
It is of no surprise that there is a smaller concentration of bones on Terrace III from 
this period, as it is on this area that most building and wall remains were found. 
Presumably, the bones reflect the waste management and consumption tendencies of 
the households on this terrace, namely House R and possibly House S. Only 26 bones 
could be tied to primary deposits. Of these, the majority (20 bones) derive from the 
older levels of bothros 4.95 Reviewing the bones from contexts which are not tied to 
specific features but from cultural layers accumulated during longer periods of time, it 
is clear that almost equal proportions of sheep/goat, pig and cattle are represented in 
the zooarchaeological assemblage from the EH (Fig. 11; Paper I). Deer constitute 
about 14% of the identified animal bone assemblage.  

                                                      
95 One specimen from AS 5201 associated to the older fills of bothros 4was radiocarbon-dated to 2569-

2292 cal. BCE (95.4 % probability).  
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The even distribution of the cattle and pig at Asine is similar to EH II Tiryns where 
cattle (27% of NISP) and pig (26% of NISP) are abundant to approximately the 
same extent. Sheep/goat dominates the Tiryns assemblage, at 46% of the total 
amount (von den Driesch & Boessneck 1990). At Asine, the ratio between sheep and 
goat, 1:1.6, is relatively even (Table 6). Probably, this can be taken as an indication of 
a mixed herd strategy, in which neither animal were especially preferred. At EH II 
Lerna bones of cattle are not as common as pig, and, as at Tiryns, sheep/goat is most 
abundant (39 %) (Gejvall 1969). At EH I-II Tsoungiza (Halstead 2011c), the 
amount of sheep/goat bones is similar to the pig abundance, while pig bones are most 
common of all animals at EH II-IIIA Helike (Fillios 2006). Both sites contained 
unusually large amount of pig bones (around 35-40% of NISP). Fillios (2006) argues 
that the high occurrence of pigs indicates that this smaller settlement was 
independent in terms of production. Still, the bone assemblages from the above 
mentioned other sites of this period contained an even distribution of sheep/goat, pig 
and cattle, perhaps indicating a mixed small-scale husbandry (Halstead 1996:24). The 
even distribution of these animals during the EH at Asine is discussed in similar terms 
in Paper I. More clearly however, it shows that meat consumption was focussed on 
these animals. 

Early Helladic III-Middle Helladic I (ca. 2200-2000 BCE) 
In the transition to the early Middle Helladic, there is a clear increase of pigs at Asine 
in relation to sheep/goat and cattle (Fig. 11). Few wild animals other than deer have 
been detected from this period, except sea bream and tortoise. The consumption at 
the site continued to rely on sheep/goat, cattle and pig. Almost half of the identifiable 
bones dated to the EH III-MH I (331 of 788 bones, ca. 42%) derives from the 
bothroi discussed in Paper III.96 Most pits were built in the middle of Houses R and S, 
and later overbuilt by House T, while some were older than House S (certainly 
bothroi 4 and 3b, probably bothroi 2, 5 and 6, see Fig. 6 and Paper III). The pits were 
probably connected to these houses, and their content might reflect consumption or 
activity areas around them. However, the material was deposited as waste.  

In short, my conclusions in Paper III are that the bones from different pits reflect 
different waste management strategies. For example, the bothroi between Houses R 
and S (bothroi 7, 8, 9, 10, 11, 13, 14, 15, perhaps also 1 and 3a) were placed in two 
lines, with the eastern one containing mostly butchery waste, i.e. low nutrient parts 
such as feet, as well as head bones, while the western one contained clear 
consumption waste, i.e. bones from meaty body regions such as the long bones and 
the vertebral column.97 This is perhaps an example of the division of work space, in 
which butchery took place east of House R and S, and the bothroi in between, while 
consumption took place close to the houses. Further, in some pits certain species were 
                                                      
96 This count excludes the bones from older levels of bothros 4, included in Paper III. 
97 The discussion is reviewed in greater detail in Paper III. 
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deposited more often than in others, such as red deer in bothroi 8 and 6 or cattle and 
pig in bothroi 3a, 4 and 11. This is discussed as signs of waste categorization, in which 
the waste of certain animals might have been treated differently, i.e. deposited in 
separate pits.  

The rest of the bones from the EH III-MH I context were found as redeposited 
material in room fill layers or open-air layers. All the bones derive from the Terrace 
III area, and should be connected to the houses there, i.e. Houses R and S, as well as 
House T, which was erected in MH I (Nordquist 1987:72). In the bothroi, the bones 
from pigs were most abundant, followed by sheep/goat and cattle (see Paper III: 
Table 4). This is also the case for the rest of the animal bones from this period. As 
demonstrated in Paper I, there was no significant difference in species composition of 
cattle, sheep/goat and pig between these two samples, i.e. from the bothroi and from 
the redeposited contexts. Thus, the consumption tendencies regarding these animals, 
as visible in the bothroi, might also reflect general behaviour during this period. Such 
tendencies would involve the reliance on meat consumption from pig, although cattle 
and sheep/goat were also common. The sheep to goat ratio, 1:2.6, indicates that goats 
increased in relation sheep compared to the EH.  

At Asine there was a decrease of deer bones in relation to the earlier EH. This might 
indicate that the settlement became more densely occupied, as hunting became less 
important for the meat consumption while domestic animals such as pig increased. 
The increase of pigs in settlements has been seen as a marker of early urban 
environments in other temporal and spatial contexts, such as early medieval 
Scandinavia (e.g. Benecke 1994; Vretemark 1997). Perhaps also in this more rural 
context, the changes in animal abundances, especially the increase of pigs and 
decrease of deer, might indicate that the settlement became more occupied. Maybe 
the increase in pigs at Asine can be explained in similar terms as Fillios (2006), who 
suggested that high frequencies of pigs indicate smaller and independent settlements, 
more isolated from other sites in the region. If so, this supports the argument that the 
EH II/III ‘collapse’ reflects the collapse of a previous communication system on a 
regional level, which lead to decreased complexity in the regional organization in the 
EH III period (e.g. Bintliff 2012:91-92; Davis 2013; Wiener 2014; cf. Weiberg & 
Finné 2013). However, it might merely be an indication that the consumption of pig 
became more important than in the preceding period. In other approximately 
contemporary sites, such as EH III Lerna (Gejvall 1969), Tiryns (von den Driesch & 
Boessneck 1990) and Tsoungiza (Halstead 2011), the change towards a greater 
numbers of pigs has not been observed. 

Middle Helladic I-II (ca. 2100-1800 BCE) 
Asine flourished during the MH; the settlement grew in size as more houses were 
added to it (Section 3.2.2). There was no great change in the relative abundance of 
sheep/goat, pig, cattle and deer in the MH in comparison to the earlier EH III-MH I 
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period (Fig. 11; Paper I). This is interesting, as it does not indicate animal 
consumption undergoing major transformations during the expansion of Asine to the 
Lower Town area during the MH period. The animal bones from the MH I-II are 
presented in detail in terms of taxonomic representation, anatomical distribution, 
mortality curves and sex distribution in Paper V.  

From the MH I-II period, most of the animal bones derive from the excavation area 
on Terrace III (676 of 1 149 identifiable bones), where House T was active during 
the early MH, and from the Lower Town are (324 of 1 149 identifiable bones), where 
House A and some walls are dated to the early MH. The distribution of cattle, 
sheep/goat, pig and deer in each area is illustrated in Figure 12. Sheep/goat bones are 
more abundant in the Lower Town, while pig bones are more abundant in Terrace 
III. This difference is statistically significant (χ2 = 10.8, df = 3, p = <0.05). This 
might reflect a difference in consumption between the areas. The high abundances of 
pigs, seen in EH III-MH I, could have been maintained mainly by the inhabitants of 
the Terrace III area, specifically House T, during the MH I-II period. This would not 
have been the case with the dwellers in the Lower Town area, for whom meat intake 
came from mixed resources, i.e. sheep/goat, pig and cattle, to similar degrees. This 
difference between the areas might be explained in several ways. It is possible that the 
Lower Town area was settled by newcomers, while Terrace III was inhabited 
continuously from earlier periods. It could, however, also be a consequence of the 
Lower Town area being less densely occupied, and having larger gardens, which 
allowed for roaming and grazing animals.  
 
 

 
Figure 12. 
Species distribution of sheep/goat (n=308), cattle (n=243), pig (n=371) and deer (n=57) on Terrace III versus the Lower 
Town, MH I-II Asine,. 
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In general for the assemblage as a whole, pigs were most abundant (37 % of 1 149 
identifiable bones), followed by sheep/goat (31%), cattle (23%) and deer (6%) (Fig. 
11, see Papers I and V). The ratio of sheep to goat, 1:1.6, at Asine is similar to the 
Early Helladic period. In other words, in relation to the previous EH III-MH I 
period, goats decreased or sheep increased. It seems that the latter might be more 
probable, since sheep continued to increase in the MH III-LH I period (see below). 
Pigs are also most abundant in other settlements, such as Lerna (Gejvall 1969), 
Nichoria (Sloan & Duncan 1978), Ayios Stefanos (Reese 2008a; Nicodemus 
2008:507), and Aspis (Philippa-Touchais et al. 2014). 

The predominance of pigs during the Middle Helladic is not visible at MH II 
Kolonna (Forstenpointner et al. 2010:737) or at Midea (Reese 1998:281). At both 
sites sheep/goat predominate the relative distribution of identifiable animal bones. 
This is especially the case at Kolonna, where the proportion of sheep/goat was over 
60%. During the MH, Kolonna was the main settlement on Aegina, and functioned 
as a central node, tying together the mainland with the Cyclades and Crete, due to its 
strategic geographic position. The animal bones used as comparative material here 
derive from consumption waste deposit from the Large Building Complex, a 
residential mansion-type construction (Gauss et al. 2011). The animal bones most 
likely reflect the consumption behaviour of the mansion dwellers, according to the 
authors (Forstenpointner et al. 2010:740). 

Middle Helladic III-Late Helladic I-II (MH III-LH I, ca. 1800-1400 BCE) 
The animal bones from MH III-LH I contexts at Asine derive from two dwelling 
areas, namely the Lower Town (mainly from around and in Houses B and D) and the 
Barbouna Hill (from around and in Buildings 1 and 2). In both areas, the bones 
derive mainly from fill and open air cultural layers, though some were found on floors 
levels. The differences between them in terms of taxa, body parts and taphonomic 
markers, are discussed in Paper IV from the perspectives of consumption patterns and 
waste management. In brief terms, one result was that, although the general species 
composition was similar regarding the most common animals, a higher number of 
taxa were found in the Lower Town, indicating consumption of a wider range of 
animals. This was discussed in conjunction with distribution of other archaeological 
finds as a sign of social complexity at the site during this period. 

During the MH III-LH I period there was a heavy increase of sheep/goat and a 
decrease of pigs, a trend which persisted in to the LH I–II periods (Fig. 11; Paper I). 
This coincides roughly with an expansion of Asine which incorporated the slope of 
the Barbouna Hill during this period (Section 3.2.2). It indicates a change to an 
increased consumption of animals which yield secondary products. During the MH 
III-LH I period we can note a continued increase in sheep in relation to goat, at a 
ratio of 1:0.5. Perhaps this can be related to higher demands for woolly animals in the 
region. However, sheep seem to have decreased in the LH I-II period, where the 
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sheep to goat ratio was 1 to 6, based on a small number of fragments. Unlike earlier 
periods when pigs were in higher demand, we see a decrease for this animal. In Paper 
I, it is noted that, although there was a general decrease in pigs, there seems to have 
been an increase in juvenile swine during this phase. Does this mean that pigs were 
not consumed to the same extent? Rather, it may point to a scenario where juvenile 
pigs were preferred in meat consumption events, perhaps within the household.98 The 
latter scenario is suggested in Paper I. 

The similar changes observed at Asine, i.e. the decrease in pig and increase in 
sheep/goat, is reflected also at Lerna, where sheep/goat increased to about 40% in the 
LH I period (Gejvall 1969:6). A similar distribution of cattle, pig and sheep/goat is 
visible in MH-LH I Malthi in Messenia as well (Macheridis 2016). At Tiryns, there is 
an unusually high occurrence of cattle bones (ca. 39%) in comparison to e.g. Asine or 
Lerna (Gejvall 1969).99 Interestingly, Tiryns became one of the Mycenaean palatial 
sites in the region. Perhaps wealth was tied to cattle. This is exemplified by several 
traditional societies, but is perhaps best attested in ethnographic studies of African 
pastoralists (Russell 2012:297-357).100 If this was the case, the abundance of cattle 
might have contributed to the prospering of Tiryns. 

LH IIB-IIIB, the Mycenaean period (ca. 1480/70-1200 BCE) 
Of the 519 identifiable animal bones from the Mycenaean period at Asine, a mere 
123 could be tied to primary deposits, mainly constructions of the Barbouna Hill 
area. Bones from two such deposits can be questioned as to whether they are waste 
related. The first one is the bones found in the fill of the so called cistern A73.91. 
Remains from the same juvenile pig below the age of twelve months were found.101 
The second deposit is similar: In the cut for the hearth A72.40, the remains of a 
juvenile sheep/goat, which died at an age between 1 to 1.5/2.5 years, were found.102 
Although these might be remains of food waste, they could also be remains of ritual 
activities tied to the construction, such as the closing of a cistern or well and the 
construction of a hearth.  

                                                      
98 Dibble (2017:258) also notes a preference of younger male pigs at Nichoria during LH I-II. 
99 High occurence of cattle bones is visible at MH III Aspis as well, and is interpreted as dependent on 

environmental factors and agricultural intensification (Philippa-Touchais et al. 2014:534). 
100 Additionally, I refer to Marciniak (2005) who provides examples of cattle as wealth from European 

contexts. 
101 In total 25 of 29 bones belonged to the same pig. No teeth were preserved, but the pig was younger 

than that based on the small size of the bones. Based on preservation degree, and the fact that most 
body parts are represented, e.g. the head, long bones, vertebral column and ribs, my impression is that 
the skeleton was almost complete when deposited, but disturbed by later activities. Four sheep/goat 
bones were also recorded at this deposit. 

102 In total, 22 bones of this sheep/goat were found, of which two matching femora of each side, and 
metatarsals with articulating phalanges were recorded. Additionally, one goat calcaneus belonged to an 
older individual and one vertebral fragment to another sheep/goat individual. 
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In general, the relative proportions of sheep/goat, cattle and pig were similar in the 
Mycenaean period as they were in the preceding MH III-LH I-II periods, i.e. with a 
high abundance of sheep/goat (38%), pig (24%) and cattle (19%). The sheep to goat 
ratio, 1:2.3, indicates that sheep perhaps decreased in abundance, perhaps as a change 
in economic focus of the settlement, which shifted to hunting game more often. In 
comparison to the earlier period sheep/goat decreased in abundance, while deer 
increased significantly, to about 19% of total NISP. The relative abundance of deer is 
high at Mycenaean Asine, both from a diachronic and a regional perspective.103 It is 
possible that hunting and consuming deer was important at Asine, perhaps especially 
in order to acquire and produce artefacts made in antler. Antler artefacts and 
fragments thereof are not uncommon finds at Asine. 

It seems that the meat consumption patterns targeting these animals, with slightly 
higher focus on sheep/goat, persisted through to the end of MH until the end of the 
Mycenaean at Asine (Fig. 11). The high frequency of sheep/goat is replicated at 
Mycenaean sites on the Peloponnese, such as LH IIIB1-2 Tiryns (39-40%, von den 
Driesch & Boessneck 1990), LH IIA-IIIB Pylos (ca. 45%, Nobis 1993) and LH IIIB 
Mycenae (ca. 66%, Trantalidou 2009:134). At LH III Nichoria sheep and goats were 
the most common animals (Dibble 2017:146).104 There seems to have been a regional 
focus on sheep/goat.  

The increase in ovicaprines at Asine during the transition to the LH is discussed in 
Paper I in terms of the increased importance of Asine in relation to its immediate 
valley, as well as increased regional centralization, structured through the 
redistributive Mycenaean system. Sheep and goats are good to keep in organized 
economies because they yield secondary products that can create surplus, which can 
be stored. An increase in sheep/goat is common in regions with increased 
centralisation, and has been discussed for urbanized societies elsewhere (e.g. Zeder 
1991; Vretemark 1997; Magnell 2009). That an increase in sheep/goat is observed in 
most of the Mycenaean sites should be seen in conjunction with the regional 
organization of the time. Pigs on the other hand often decrease in abundance at such 
sites and in such systems, since they do not yield the same amount of secondary 
products, and are mainly reared for their meat. This might be why pig in general 
decreased in the LH and Mycenaean at Asine and at other sites in the region. 

The LH IIIC period 
The animal bones from LH IIIC Asine mostly represent redeposited material from 
cultural layers around the site and are hard to tie to specific constructions or areas. 
                                                      
103 Similar high relative abundances of deer bones are not visible in e.g. LH III Lerna (Gejvall 1969), LH 

IIA-IIIB Pylos (Nobis 1993), or LH IIIB1-2 Tiryns (von den Driesch & Boessneck 1990).  
104 Together with high mortality rates for sheep, Dibble (2017:298) interprets the increase of sheep and 

goats at LH III Nichoria as sign of an emphasis on wool production, perhaps a consequence of 
increased palatial demand of wool production from the hinterland.  
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Some deposits are worth highlighting, however. For example, there are some 
interesting deposits concerning red deer. Of the 51 identifiable remains found in floor 
1 of Room XXXII (House G), 32 derive from red deer, of which all but one were 
antler fragments. It is probable, that they belonged together, though this is difficult to 
discern due to heavy fragmentation. Additionally, cattle, sheep/goat and pig were 
identified from this context. Another example is find unit AS 3214 from House B, 
which contained nine large red deer bones, of which four metapodial bones, a 
calcaneus and phalanx, as well as some mandible fragments and long bones were 
recorded. 

The settlement at Asine expanded through the adding of more houses after the LBA 
‘crisis’ (Section 3.2.3). For the LH IIIC period, we can observe changes in the relative 
abundances of the most common animals (Fig. 11). The decrease in pigs, which 
started during the transition to the Late Helladic, continued. Sheep/goat also 
decreased while cattle increased; these two animal groups showed similar abundance 
(32%, respectively 29% of NISP). During this period, we see that there was an almost 
equal sheep to goat ratio, 1:1.2, which might indicate a return to a mixed herd 
strategy similar to the EH period. 

Deer increased further (25% of NISP) and became more common than pigs (14% of 
NISP). Perhaps this increased consumption of wild game was established already 
during the LH IIIA-B period, when deer abundances at Asine started to increase. At 
the closest palatial site, Tiryns, there was a steady decrease of sheep/goat compared to 
cattle throughout the period (von den Driesch & Boessneck 1990). Deer was virtually 
absent. This is similar to the faunal assemblage from LH IIIC Midea, which is 
dominated by cattle and sheep/goat (Gejvall 1983). At LH IIIC Kalaureia, a 
completely different strategy is apparent, where the animal bones most often derive 
from sheep/goat (ca. 71 % of NISP), while a comparatively low frequency of cattle 
was recorded (ca. 13% of NISP). Only a few percent of the bones belonged to deer 
(Lindblom et al. forthcoming). Similarly, at LH IIIC Mycenae sheep/goat were most 
common, at 62% of NISP, while cattle abundance was low, at 11% of NISP 
(Trantalidou 2009:134). The increase in deer at Asine might be connected to a 
decentralisation of the region, as some settlements disappeared and deer populations 
may well have grown as a result. It could also indicate that Asine held a more rural 
function, and became less occupied. This is, however, not in line with the 
architectural evidence, which shows that houses were added to Asine during this 
period. The increase in deer during this period speaks against major deforestation of 
the surrounding area.  
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6. Exploring waste management at 
Bronze Age Asine 

The theoretical reasoning in Chapter 2 was applied in five papers using 
zooarchaeological data from Bronze Age Asine. The articles explore the four key 
themes formulated in Section 2.3. These themes are regarded as very important 
aspects in terms of understanding waste management at Bronze Age Asine, but also 
for investigating waste management as a theoretical and methodological concept in 
zooarchaeological research. This chapter is devoted to providing critical discussions 
on each paper. 

6.1 Defining contexts at Asine: Papers I & II 

6.1.1 The zooarchaeological context: Paper I 

The aim of Paper I was to present the zooarchaeological material from Bronze Age 
Asine and to discuss it from a regional and diachronic perspective, focusing on 
changes related to centralization processes. Paper I is a diachronic discussion of 
animal management at Asine. Such a general perspective of the site had not been 
carried out previously and was needed in order to better understand the site. The 
paper focuses on the most abundant domestic animals, namely sheep/goat, cattle and 
pig. This choice was made because these animals made up the cornerstone of animal 
husbandry and animal consumption at this site. To complement Paper I, I have 
extended Chapter 5 to include a thorough presentation of identified taxa at the site, 
and to discuss consumption rather than management. This is important because 
waste production is more closely connected to consumption than to animal 
management. 

Paper I provides a compilation of general zooarchaeological patterns indicative of 
centralization or urbanization processes by comparing zooarchaeological trends from 
different spatio-temporal urban environments. The patterns visible in the Asine 
animal bone assemblages were tested against the zooarchaeological trends of 
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urbanization or centralization, resulting in the following brief summary of the 
changes of site function at Asine during the Bronze Age: During the EH, Asine was a 
smaller rural community, which expanded and gained importance as a central village 
for the immediate valley during the MH. To the LH, this function was kept. 
Additionally, Asine might have been an intermediary node in the regional 
communication network of the Mycenaean period, communicating whatever 
resources in the immediate valley to the larger palatial sites, such as Tiryns, and 
perhaps also the vaster region. Added to this is the possible harbour of Asine, which 
we do not know the extent of. Except for the zooarchaeological data, this narrative 
also builds on earlier studies of archaeological and architectural finds.105 

What became apparent during the process of writing Paper I was that most animal 
bones could not be tied to single contexts at Asine. Instead, they derive from general 
cultural layers spanning over large parts of the site. In a few cases, single and closed 
contexts could be used for contextual discussions. The lack of high contextual 
resolution, i.e. that it is probable that not all single contexts or primary deposits were 
documented or recorded, means that the discussion remains on a general level. The 
variation in contextual resolution and documentation quality is an issue in relation to 
the other papers as well. 

6.1.2 Zooarchaeological identification of waste management: Paper II 

The taphonomic history of the animal bone assemblage from Asine is explored in 
Paper II. The aim is to identify traces of human behaviour, especially from waste 
management processes, by studying the distribution of identified taxa, body parts and 
taphonomic markers in different contextual categories at the site. Paper II is a 
methodological article, since the goal was to apply a statistical technique called 
Multiple Correspondence Analysis (MCA) in order to describe the taphonomic 
impact. MCA is an extension of Correspondence Analysis (CA) and aims to visualize 
the dependency, i.e. the relations, between objects (e.g. bones or contexts) and 
variables (e.g. species or body parts) within a data set. The advantage of MCA is that 
it is not confined to one set of variables, but explores the connections between 
variables and also to other variables and objects which are categorized on different 
ways.106 This suits the nature of zooarchaeological and taphonomic data, in which one 
bone might be recorded through many variables. For this thesis, more than fifteen 
variables were recorded for each bone.107 Because MCA can visualize the relations 
                                                      
105 I refer to Chapter 3.2 for a description of the cultural history of Bronze Age Asine based on the 

archaeological evidence and previous research. 
106 I refer to Papers II and III for more detailed description of this method. 
107 The variables recorded were as follows: taxonomic identification, anatomical element, anatomical 

part/detail, side, number of fragments, weight (g), approximate size (mm), fragmentation status, 
epiphyseal fusion status distally and proximally, cut marks, gnawing marks, burning marks, 
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between these variables among the bones, I applied it with the aim of exploring the 
relations between identified taxa, body parts, taphonomic markers and contextual 
categories among the animal bones from Middle Helladic Asine. 

The results show that the MCA is a good exploratory tool in terms of visualizing the 
various possible connections within a large set of zooarchaeological data. Importantly, 
it provides starting points for discussing the taphonomic history of the Asine animal 
bones. It shows that there is a certain degree of post-depositional bias in this material, 
which is apparent in how body parts are distributed in different categories of species 
and contextual types. Every category exhibits a low frequency of axial fragments, i.e. 
vertebrae, ribs and sternum which contain spongy bone known to be more prone to 
post-depositional erosive processes because of their less dense bone structure (e.g. 
Lyman 1994:234-258; Lam & Pearson 2005). This pattern could perhaps also be 
detected using a manual and time-consuming data compilation method, but the 
MCA visualizes this pattern instantly. MCA can simultaneously show the relations 
between axial fragments to other body parts, species and contextual categories within 
the assemblage. Apart from these results, the MCA points to several other associations 
which might be interesting for further studies. 

It is observed that future studies should focus on identifiable specimens because it is 
among these that taphonomic markers were best preserved and might give insight to 
prehistoric processes. Identifiable bones were more likely to exhibit trampling, 
gnawing marks and cut marks. The bones from floors were specifically characterized 
by long bone splinters from medium-sized mammals. This could be seen as smaller 
refuse left behind in cleaning procedures, perhaps in terms of the McKellar principle 
(Schiffer 1983:679). These bones become incorporated into the floor matrix during 
the cleaning or maybe gather in corners or other areas of the indoor space not 
frequently used. The MCA also shows that floors were associated with weathered 
bone in a relatively high degree than the other contextual categories (which are 
described below). This is further explored in Paper IV. In terms of waste management 
at MH Asine, the pattern discussed above is amongst the strongest, as visualized by 
the MCA in Paper II. Additionally, the MCA reveals a relationship between the 
presence of the taphonomic markers of trampling, light to medium burning and 
gnawing on bone. This can be related to waste management at the site, but is not 
further discussed because of the issue of how the contextual categories were defined. 
For example, the used context types are not useful in determining distributions and 
differences between context types. This issue is discussed below. 

Two main issues are revealed by Paper II: i) the low degree of contextual resolution, 
and ii) which anatomical categorizations of body parts were used. Including context 
type as a variable within the MCA is important because they reflect different kinds of 
                                                                                                                                      

weathering, trampling, root etching, post-depositional erosion (including excavation and after), photo 
no, remarks. See Section 4.1. 
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activities and different levels of contextual resolution. The following categories were 
chosen: ‘secondary layers’, i.e. open-air layers with redeposited material such as 
levelling layers, ‘room fills’, i.e. fill layers in rooms of which most must be assumed to 
be redeposited, ‘primary deposits’, i.e. single contexts which could be associated to 
certain construction features and single events, such as the infill of an oven, and 
‘floors’.108 Secondary layers and room fills both contain redeposited material, while 
primary deposits and floors contained bones were deposited directly after use. Most of 
the bones were found in secondary layers and room fills. This affects the MCA, 
because it meant that the ‘average’ bone from Asine derived from secondary layers. 
Thus, the variation within such layers is not visualized but merely labelled ‘average’. 
Further, the variation in primary deposits is invisible because it did not contribute 
significantly to the analysis. The only category which shows variation and 
significantly contributed to the analysis is floors. The issue of contextual resolution 
affected most of the papers (see Section 7.1.1). 

The second issue concerns the choice of anatomical categories. In Paper II the nine 
anatomical categories as formulated by Stiner (1991) were used, namely horn (horn 
core or antler), head (mandible and cranium), neck (atlas, axis and cervical vertebrae), 
axial (thoracic and lumbar vertebrae, sacrum, innominate bones and ribs), upper front 
(scapula and humerus), lower front (radius, ulna and metacarpals), upper hind (femur), 
lower hind (tibia, calcaneus, astragalus and metatarsals), and feet (phalanges 1 to 3) 
(Stiner 1991: 460, table 2).109 Additionally, three categories were added to include 
unidentifiable fragments: metapodial fragments indeterminate to size; long bone 
fragments; and fragments indeterminate to anatomical element. This categorization 
was originally applied to MNE-data, i.e. Minimum Number of Elements, in a study 
aiming to investigate food procurement and transport by humans and nonhumans in 
Pleistocene material. Stiner’s categories or versions of them have been frequently used 
by other scholars (e.g. Bar-Oz & Munro 2004; Marciniak 2005:117-118; Orton 
2012). The choice to employ them in Paper II was thus to allow comparative analysis 
with other studies. The categorization made by Stiner suited the study in general; 
however, the choice of variables is of utmost importance when applying CA-related 
techniques, because it will affect the results. If another set of anatomical categories 
had been used, for example one which did not distinguish between the neck and the 
rest of the axial column, the results would probably have been negatively affected. 

 

 

                                                      
108 See footnote 14 on the blurred boundary between tertiary and secondary refuse in secondary layers. 
109 Loose teeth were excluded. 
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6.2 Waste management and social organization: Paper III 

Paper III is a contextual study of the animal bones in fourteen EH III-MH I bothroi 
found in the early excavations of Asine.110 The aim is to provide a discussion of the 
social importance of these features in terms of household organization, waste 
management and reuse from a zooarchaeological perspective. To be able to work with 
the Asine bothroi, the paper includes a chronological and stratigraphic reconstruction 
of the pits themselves, since they were largely neglected in the publication of the 
excavation (Frödin & Persson 1938). Nineteen bones from twelve bothroi were 
sampled for radiocarbon dating. The samples came from different strata within the 
bothroi. The combined radiocarbon date indicates that the pits were filled during the 
period of ca. 2135-2078 BCE. The stratigraphic reconstruction was based upon 
careful examination of the excavation journals as well as the presence of peri-
depositional markers on bones, such as weathering and trampling. This evaluation 
shows that some bothroi seem to have been closed quickly, with only one or two fill 
layers, while others might have been exposed for longer periods, based on e.g. the 
relatively higher abundance of weathering on bones, indicating longer exposure on 
the ground.  

In order to examine the prehistoric social importance of the Asine bothroi, the 
distribution of animal bones in terms of species and body parts in the pits is 
investigated through the use of Correspondence Analysis (CA). CA aims to describe 
the variation within a data set, specifically by investigating the dependency between 
variables and objects. In Paper III two CA-analyses were performed: one of the species 
compositions in the pit, and one of the body parts’ distribution within the pits. In 
both analyses, the objects were the bothroi themselves. The variables were in the first 
CA different animals, namely cattle, sheep/goat, pig and deer. In the second the 
variables were body regions, namely Head (cranial fragments, teeth, mandibles), Axial 
(vertebrae, ribs, sternum), Upper (scapula, humerus, radius, ulna, pelvis, femur, tibia 
and fibula) and Lower (carpal and tarsal bones, metacarpal and metatarsal bones, 
phalanges and sesamoids). Both sets of data are included in Paper III so that the 
analyses can be replicated.  

The results show that the distribution of animal bones in the bothroi is not random. It 
seems as though certain pits were assigned specific waste categories. For example, red 
deer bones were rarely deposited unless in bothroi 6, 8 and 12, while bothroi 2, 7, 9, 
13, and 14 seem to have been for the disposal of mainly sheep/goat and pig bones.111 
The results of the CA were merged with the spatial distribution of the bothroi. Most 

                                                      
110 Bothroi are large, find-rich pits common during the EH period; often cut into the bedrock or cut into 

the earth and lined with clay. 
111 The sub-assemblages in bothroi 7, 9 and 13 were dominated by pig bones. 
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eastern bothroi contained body parts of low nutrient value (Lower and Head), while 
the meaty parts were found in the western pits. The results of the CA indicate that 
certain types of waste in terms of species and/or body parts were deposited in different 
pits. Based on this, I suggest that the waste management was to some degree 
formalized as a consequence of household organization. The organization of waste 
management was related to the perception of different taxonomic and/or anatomical 
categories, such as ‘red deer’, ‘sheep/goat and pig’. Also, waste management was 
probably related to adjacent activity areas. For example, the eastern pits contained 
‘non-meaty’ parts, while the western mostly contained ‘meaty’ parts. This is taken as 
an indication of proximity to activity areas of butchery vs consumption, where e.g. 
the western pitswere closer to the consumption area.  

Few, if any, zooarchaeological studies in the Aegean focus solely on the animal bones 
from bothroi. The results of Paper III should be tested by zooarchaeological 
examinations of other sites with bothroi in the area. For example, Reese’s (2013) 
analysis of the faunal remains from EH III Lerna revealed several instances of animal 
bones from bothroi. These contexts could provide a starting point of further 
zooarchaeological perspectives on the EH III-MH I bothroi of the Aegean area.  

Three main issues that relate to the zooarchaeological study of waste management 
were detected while working on this paper, namely the use of CA to visualize data, 
the relation between body parts and waste categories, and the connection between 
waste content and waste management. Similar to Paper II, the chosen statistical 
processing tool was correspondence analysis (CA). This technique cannot be used as 
an interpretation in itself, because the choice of variables affects the outcome of the 
analysis. Therefore, the choice of variables follows the chosen research question. For 
example, if the focus is to study the relations between species and certain architectural 
features, the variables are the species of interest to the study. Although other variables 
within the data exist, they are excluded. In the Paper III example, only the most 
common animals were chosen (cattle, sheep/goat, pig and deer). This was based on 
two factors: i) other species were rarely identified in the bothroi; and ii) very rare 
instances would create ‘outliers’ which would disturb the patterns generated by the 
CA. In other words, the patterns would then only be a reflection of the fact that the 
rare species were rare and only found in one bothros. The CA would then be of no use 
for describing the general variability within the data. The above is an example of the 
chain of choices directing the results of the CA. This chain is often invisible; as is also 
the case in Paper III. 

Secondly, there is a need to clarify the definition of body parts and how they really 
relate to prehistoric perceptions of waste categories. In Paper III it was proposed that 
the prevalence of upper extremities and the axial body region reflected consumption 
waste. This can be traced to the fact that these body parts contain in general the 
highest meat and nutrition values (e.g. Binford 1978; Metcalfe & Jones 1988). This is 
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problematic because, although the distal extremities, such as feet, contain lesser 
amounts of meat, they can still be considered food or even delicacies in some societies 
because of their high content in marrow and gelatinous matter (e.g. Bartosiewicz 
1997). This is also the case for heads, which are also often symbolically charged; 
further, the head contains high values of nutrition. The equation of certain body parts 
to certain waste categories occurs in many zooarchaeological studies, and to some 
extent also in Paper III. In Paper III the spatial separation of bothroi with meatier 
body parts and non-meaty body parts was an important part of the concluding 
discussion. This association, i.e. ‘non-meaty’ versus ‘meaty’ parts, was also apparent in 
the CA. This issue is further discussed in Section 7.1.2. 

In Paper III, it is suggested that the distribution of body parts and species reflects 
spatial organization related to waste management. The waste management itself was 
probably affected by the proximity of waste locations to different activity areas of 
butchery and of consumption. I propose that the disposal of ‘meaty’ contra ‘non-
meaty’ parts is related to proximity to either consumption or butchery areas. The 
disposal of waste from specific animals was more formalized and related to the sorting 
of waste in the moment of disposal, where certain taxonomic categories, such as deer, 
most often ended up in separate bothroi. The third issue is related to this reasoning, as 
it is concerned with the relation between waste content and waste management. How 
do we assert that the animal bones we find in certain archaeological features are linked 
to formalized waste management or to spatially formalized activity areas? This issue 
reappears in Papers IV and V, and is discussed as a general issue in Section 7.1.3. 

6.3 Waste management and social topography: Paper IV 

Paper IV is a zooarchaeological contribution to the discussion of the increasing social 
complexity during the Shaft Grave Period, or the Middle Helladic III to the Late 
Helladic I transitional period. This increase is perhaps best exemplified by the wealth 
exhibited in the Shaft Graves at Mycenae, which is in sharp contrast to the moderate 
wealth of grave goods in other sites in the surrounding region during this period. It is 
traditionally viewed as symptomatic of the emergence of the Mycenaean cultural 
complex (e.g. Dickinson 1989; Voutsaki 1997; Petrakis 2010). Paper IV is 
theoretically based in the concept of ‘social topography’, the spatial distribution of 
status differentiation, and the relation of this concept to the spatial distribution of 
consumption waste (see Section 2.2.3.2). Following a methodological framework 
loosely based on the discussion on luxury food by Ervynck et al. (2003), the animal 
bones from two different parts of MH III-LH I Asine settlement, the Lower Town 
and the Barbouna Hill, were analysed using the zooarchaeological indicators of i) 
weathering, gnawing, trampling, and contextual variation thereof (as indicators of 
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waste management), and ii) waste content, with a focus on the presence and 
distribution of rare taxa and any specific election of body parts, age or sex of 
consumed animals. 

A more diverse set of animals, including wild taxa, as well as higher abundances of 
adult male pigs and worked bone or antler characterised the animal bones from the 
Lower Town. Further, the animal bones of the Barbouna Hill were fragmented to a 
higher degree; therefore the patterns of the Barbouna Hill bones might be biased by 
post-depositional erosion. Several similarities between the areas were found, however, 
such as the similar species composition of the most common meat animals and similar 
traces of bones having been thrown in fire installations, as indicated by the non-
uniform degree of burning of bones found in association with floor contexts. 

In conjunction with the distribution of other material findings, such as the 
differentiated distribution of pottery, where most imported ware was found in the 
Lower Town, the existing hypothesis of an uneven social topography at MH III-LH I 
Asine in which the Lower Town area were assigned higher status position was 
supported. However, as mentioned above, other zooarchaeological patterns point to 
similarities between the areas, which might indicate that the manifestation of social 
topography was maybe not an important part of daily life, but rather demonstrated 
through the display of occasional imported objects or exotic/luxurious consumption 
event. 

There are two main issues with Paper IV which are important in relation to the other 
articles of this thesis. These are the lack of contextual resolution and the relation 
between waste content and waste management. The first issue is one of the reasons 
sample sizes were small in this paper. Because there are low numbers of animal bones 
from this particular period and from each settlement area, inferential statistics have 
been used to evaluate and to show that the distribution between the samples from the 
Lower Town and the Barbouna Hill are statistically non-random. 

The low contextual resolution means that the zooarchaeological data reflects more 
general patterns than specific. Therefore, the first issue is closely related to the second, 
namely the relationship between waste content and waste management. It is 
connected to the fundamental assumption that consumption waste was thrown away 
close to the consumption location. How can we assert that the consumers discarded 
their food waste in the location in which they consumed it, and if so, how can we 
assert that it represents the whole area? A large part of the animal bones presented in 
Paper IV are redeposited material deriving from open-air cultural layers or building 
infills. In the process of writing Paper IV it was considered necessary to assume that 
redeposited material was first deposited as primary refuse in the same settlement area 
in which it was excavated. This is because there is a lack of high contextual resolution 
which could provide primary deposits, i.e. contexts which can be related directly to 
the household, such as fills in ovens or old hearths. As mentioned, this assumption is 
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potentially an issue, but without it old collections like Asine are difficult to study. In 
short, the issue of this assumption means that the picture provided in Paper IV is 
general and not specific (see Section 7.1.3). 

6.4 Symbolic aspects of waste: Paper V 

Paper V examines the symbolic connotations of bone waste at Asine by comparing the 
animal bones from the settlement with the animal bodies or body parts deposited as 
grave goods in the contemporary graves at the site. The study was restricted to the 
early MH (MH I-II, ca. 2100-1800 BCE) period, and included the settlement areas 
of Houses pre-D, B and D in the Lower Town and House T on Terrace III. Of the 
graves dated to this period, four were excavated in the Lower Town and Terrace III, 
and one at the East Cemetery, which was outside the settlement, contained animal 
bones. The comparison between the settlement and the graves was made through the 
variables of species composition and body parts.112 The results of the intra-site 
comparison of the settlement and graves at Asine were compared to close-by Lerna, 
from which data from the settlement and the graves were available.113 Additionally, 
other sites from the Peloponnesian region from the broader MH and LH periods 
were reviewed in order to provide a regional and diachronic perspective on the results. 

At Asine, it became apparent that the pig was the most common grave good animal 
during the earlier MH period. The pig was also the most abundant animal in the 
settlement debris during this period, followed by sheep/goat and cattle. Besides pig, 
sheep/goat and cattle were identified in the graves as well. At Lerna cattle were most 
abundant in the graves, although the pig was most common in the settlement. The 
review of other sites in the region revealed that this tendency changed in the later MH 
and the LH, in which hunted animals, horses and dogs became more common as 
grave goods. During this later period, domesticated herd animals still had a ritual and 
symbolic significance, because they appear frequently in other ritually interpreted 
contexts, such as the remains of burnt animal sacrifices as discussed at Pylos 
(Isaakidou et al. 2002), Ayios Konstantinos (Hamilakis & Konsolaki 2004) and 
Eleusis (Cosmopoulos 2015:106). 

It is necessary to highlight two main insights from the process of writing Paper V. 
First, the low contextual resolution at the site was evident because few bones could be 
tied to specific grave deposits. Animal bones in graves at Asine were in general not 

                                                      
112 Additionally, age and sex assessments from the settlement debris were provided as well. However, this 

kind of data was not readily available from the graves.  
113 Information on animal bones from the settlement was taken from Gejvall (1969), while Reese 

generously provided data on the animal bones from the MH graves of Lerna. 
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described by the excavators, although they saved the bones during the excavations. In 
the region, animal bones were not always collected during the early to mid-20th 
century excavations (for this trend, see MacKinnon 2007). Therefore, the contextual 
information on animal bones in graves is questionable at other early excavated sites. A 
comparison between the animal bones from the graves of Asine and Lerna was, 
however, important for Paper V. Because of the issues with contextual information, it 
was hard to assert that animal bones were not part of grave goods, even if no animal 
bones were reported from the actual graves.114 Therefore, a qualitative approach for 
evaluating contextual information on animal bones from graves was chosen for Paper 
V. For each grave the contextual integrity and resolution, i.e. whether or not the 
animal bones connected to the specific grave were mixed from overlying layers or 
belonged to the grave deposit, was assessed. 

Secondly, we return to the issue of anatomical categories. Similar to Paper II, the 
anatomical categories by Stiner (1991) are used in Paper V. According to her study, 
this is based on MNE-derivations of the anatomical data, meaning that theoretically a 
body region can be represented by one splinter or ten. An example from Paper V is 
the one pig mandible in grave MH 102, which represents the head. In this example, 
the rest of the head was not found. This makes MNE problematic in terms of 
representativity issues. I return to the definition and choice of anatomical categories 
in Section 7.1.2. 

  

                                                      
114 One good example of this is Malthi, a MH settlement in south-western Peloponnese excavated by 

Valmin in the early 1900s (Valmin 1938). He did not report any animal bones from the graves he 
excavated, the exception being from the Early Helladic period, namely Grave XXXVIII, a bothros pit 
with commingled human and animal remains. Valmin (1938:189) suggested that this feature should 
be regarded as an ossuary than a primary burial. However, in the recent excavations of Malthi, directed 
by Michael Lindblom, two child burials were excavated, and associated with the individuals in these 
graves were some animal bones, mainly of pig (Macheridis 2016). 
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7. Discussion and conclusions 

The exploration of the waste management at Bronze Age Asine revealed several issues 
which are in need to be further discussed in order to understand waste management 
at the site and as a perspective in general. This discussion is contained within the first 
part of this chapter. The second part draws on the discussion and is devoted to 
summarizing the conclusions of this study. 

7.1 Critical issues examined in the papers: a discussion 

Although not explicitly mentioned in the previous chapter, an important part of any 
study is the choice of methods to describe, analyse and visualize multivariate data sets. 
As an initial part of the design of each study, this choice must be made according to 
the preconditions of each case study. Such pre-conditions could, for example, be the 
restriction of the study to specific archaeological features, a specific time, or specific 
zooarchaeological variables, such as concentrating on species composition. 

Several usable frameworks to disentangle complex zooarchaeological data have been 
formulated previously. For example, the multivariate approach proposed by Bar-Oz 
and Munro (2004) aimed to solve the issue of equifinality. Bar-Oz and Munro’s 
(2004) approach is suitable to assemblages with many subgroups, i.e. large sample 
sizes with a broader range of domestic and wild mammals, two or more different prey 
categories and two or more age groups. As it is detailed, it is also quite time-
consuming and it cannot provide instant pictures of the connections between 
different variables within the data set. Another example of a previous approach to 
resolve complex zooarchaeological data is made by Orton (2012) who provides a six-
staged framework for studying the taphonomic history of an animal bone assemblage. 
This approach is chronological, starting with post-excavation conditions and ending 
with human selection of animals and body parts (Orton 2012). Although it is 
reasonable to have a chronological approach if the aim is to reconstruct taphonomic 
histories, the framework requires that the intended project follows it and is not very 
flexible. Madgwick and Mulville (2011) also provided a multivariate statistical 
approach to the investigation of weathering prevalence in faunal assemblages from the 
UK. Although they could show that their approach is very informative, there is often 



112 

a need to include more taphonomic variables than weathering when processing 
zooarchaeological data. 

Because the identification of waste management is merely a first step towards the 
study of it within a prehistoric context, the description and analysis of multivariate 
data cannot be the only heuristic tools. For this reason, the choice of method to 
process data has been directed by the need for an exploratory tool which can 
simultaneously visualize the most significant patterns within the data set. Therefore, 
within the frames of this study, CA-related techniques have been applied (Nenadic & 
Greenacre 2006; 2007; Greenacre 2007). While ordinary correspondence analysis 
(CA) was used in Paper III to visualize the distribution of various taxa and body parts 
in the bothroi pits of EH III-MH I Asine, and to explore whether or not we could 
detect any patterns or clusters using CA (Section 6.2; Paper III), multiple 
correspondence analysis (MCA) was used in order to simultaneously explore and 
describe the relations within an assemblage. The various connections between taxa, 
body parts, contextual categories and taphonomic markers at the MH Asine were 
visualized simultaneously, making the taphonomic impact of certain processes on the 
Asine animal bone assemblage clearer. Splinters of bone corresponding with floor 
layers were explained by cleaning and/or trampling activities indoors during the MH. 
The correspondence between deer, cattle and feet was suggested to reflect the impact 
of post-depositional density-mediated attrition, which might have favoured this kind 
of bone (see Marean 1991). Fragmentation processes from the excavation and 
afterwards has affected mainly the unidentifiable bones, but have increased 
fragmentation overall in the assemblage. 

The results also show that while CA-related techniques are useful for detangling 
multivariate data, the use of these techniques depends heavily on the research aim of 
the author. While I recommend the use of CA-related techniques to those with large, 
complex data sets, it might not suit all animal bone assemblages. For example, to 
apply CA-related techniques on assemblages with a small number of animal bones is 
redundant and unnecessary; in these cases it may be more advantageous for the 
analyst to make a qualitative assessment of the data and possible patterns within it. 
This was shown in Papers IV and V, in which I chose to not use advanced statistical 
tools because the data sets were smaller and in need of a detailed assessment of 
contextual resolution in order to be properly understood. 

As mentioned in Section 6.2, the choice of variables directs the outcome of the 
analysis. This means that the variables must be presented and defined in order for the 
study to be transparent. Therefore, full data sets are provided in Papers II and III so 
that the results can be replicated and the data examined by other means. CA-related 
techniques are not interpretative per se; they are exploratory tools which describes 
data. This means that the use of these methods will provide a qualitative and 
interpretative approach in which all patterns must be carefully considered and 



113 

discussed. This directs the study to be interpretative and qualitative rather than 
descriptive and quantitative. This is also one of the main reasons, besides being quick 
and exploratory, for choosing these techniques when studying the material from 
Asine. Most of the zooarchaeological data from Asine derives from the old 
excavations. Most evaluation of this data must involve a contextual assessment based 
on several sources of information, including the publication report, plan drawings and 
field journals. To handle this kind of material requires an interpretative approach. 
This has been important in the process of researching the papers. Foremost, this 
process has revealed three critical issues defined in Chapter 6, namely the importance 
of the degree of contextual resolution, the choice of anatomical categories, the relation 
between waste content and waste management. These issues are further discussed in 
the sub-sections below. 

7.1.1 Contextual resolution and old collections 

During the last few decades we have seen an increased interest in old collections from 
excavation projects. Asine fits the description of an older collection, as provided by 
Jones and Gabe (2015), in that it has been put through post-collection processes 
(such as moving the material) and is not gathered in one place, as the bones from the 
1970s excavation are kept in Greece and the ones from 1926 in Sweden. On a 
positive note, the Asine bone collection includes contextual information in most cases 
and is relatively well preserved. The degree of preservation differs, however, between 
the bones from the older and later excavation periods. 

An example of the renewed interest in old collections can be found at Lund 
University, in which the project Magasinsarkeologi (Eng. ‘storage archaeology’ or 
‘archival archaeology’) aims to document older excavations and inventorise old 
collections which were previously partially or completely unpublished (Jennbert 
2014).115 Similarly, Smith (2008) has published the data from 1970s excavations in 
the Phlamoudhi area on Cyprus. She invited students to work with old material in 
order to gain experience and credits. This involved supervision and guidance to the 
same extent as if they were new excavations (Smith 2008:39). Further, her work 
showed that the analysis of the material functioned as a tool to understand the 
documentation. This is also the case at Asine, where the pottery has recently been re-
examined and inventoried (see Swedish Institute at Athens et al. 2017). This has 
resulted in, among other things, preliminary dates of many stratigraphic units, 
                                                      
115 Some collections have, however, been of interest to research for a long time, disregarding the state of 

publication. The old collection from Asine is one such example (e.g. Hägg et al. 1996; Wells 2002a). 
Another is the well-documented Guthe collection from the University of Michigan Philippine 
Expedition in Southeast Asia, led by C.E. Guthe during the 1920s. Research on this material has been 
on-going since at least the 1950s, although it was intensified at the end of the 20th and beginning of 
the 21th centuries (Sinopoli 2013:8).  
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allowing for the reconstruction of stratigraphy and chronology at the site. The study 
of pottery and bones can help us to understand and sometimes correct the 
documentation, such as is the case with the Asine bothroi (Paper III). 

For some archaeological features from Asine, it has been possible to reconstruct 
stratigraphy and to analyse closed contexts. In Paper III this was attempted 
successfully by an integrative approach of examining the field journals and by means 
of radiocarbon dating and typological dating of pottery, creating a chronology of the 
studied features, the bothroi. This shows that it is possible to re-construct the 
stratigraphy, and that the integrity of specific closed contexts was considered during 
the 1926 excavation. Animal bones from the contexts documented in this detail at 
Asine are in the minority. Most bones derive from spits of thick cultural layers 
spanning over sometimes very large parts of the site. Specific dump layers or other 
kinds of single contexts were not documented consistently.  

The low contextual resolution which is evidently a problem for the Asine assemblage 
is related to the Asine material being part of an ‘old collection’, even if more recent 
excavations can also suffer from a low degree of contextual resolution and poor 
documentation quality. Further, there is no first-hand knowledge of the assemblage 
from the early excavations, since all excavators are deceased. Additionally, the 
excavation methodology did not include systematic sieving. The low contextual 
resolution is also apparent, in that it is not always possible to distinguish the single 
context or primary deposits, such as separate fill layers in the documentation of the 
site. Because secondary deposits are representative of secondary or even tertiary waste, 
the material’s link to the area and specific location is harder to assert. Another sign of 
a low contextual resolution is that not every excavated feature is documented by plan 
drawings, including coordinates. Since the context cannot be recreated in three 
dimensions, it diminishes the level of contextual resolution; a reconstruction of the 
formation of the infill material of the feature cannot be made. For example, it is 
harder to typologically date different layers of the infill, which means that we cannot 
reconstruct the chronological span of the infill events with confidence. 

Jones and Gabe (2015) highlight three issues of old collections when compiling data 
for meta-analyses, namely screening (or sieving), context and documentation. All 
these three issues are also problematic in the case of Asine.116 The issue of contextual 
resolution is evident in Paper II where it was revealed that most bones derived from 
redeposited material. This overshadowed any patterns in primary deposits and floors 
described by the MCA. The issue returned in Paper IV, where a minority of bones 
could be tied to the different settled areas of Asine. This representational issue was 
evaluated through inference statistics.  

                                                      
116 Sieving is not further discussed here, as it is a bias of the material whether or not it is relevant to 

specific research questions. 
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Further, the animal bones connected to each settlement area were originally found as 
redeposited material. It can be argued that they derive from somewhere else originally. 
The issue of low contextual resolution likewise appeared in Paper V, in which the 
animal bones from the settlement were compared with those from the graves. Very 
few bones could be connected to the graves themselves, because animal bones were 
seldom documented in high detail, whether on plan drawings or in the field diaries. 
In other words, although it was possible in a few cases to trace the bones back to the 
grave, it was not possible to determine where and how in the graves they were 
deposited, as this information was not included in the documentation. 

It must be acknowledged that the problem of low contextual resolution cannot be 
avoided in the case of Asine. In some instances, as with the Asine bothroi, it is possible 
to reconstruct the stratigraphic sequences, representative of narrow periods of time, 
e.g. the infill of a pit. The majority of finds at Asine, however, derive from the often 
mixed cultural open-air layers spanning over broad time periods connected to, around 
and within houses of the Lower Town, the Terraces and the Barbouna Hill. Such 
finds can at best be considered as secondary refuse, but could even be tertiary. Does 
the clearly lower contextual resolution mean that contextual studies, focussing on 
social aspects, of this material are impossible?117 

Evidently, I do not believe that is the case.118 Papers IV and V successfully explore 
research questions investigating social aspects. The papers show that studying specific 
contexts can be fruitful even when the contextual resolution of the site in general is 
low. We have to simply accept that the study of old collections will be more general 
than specific in character. The material might reflect redeposited material, which we 
will have to treat as redepositions of primary waste from the approximate same period 
and area. Each evaluation is contextual and site-specific. For example, the 
documentation practices of the different excavators, in the form of field diaries and 
plan drawings, have been important for highlighting and understanding Asine.119 

                                                      
117 For example, Uerpmann (1973) did not believe so. According to him, bones “which have been 

redeposited or are found on the surface should not be included in the material to be analysed” (ibid. 
1973: 307). While the latter (surface finds) often lack contextual information, this is not the case with 
either secondary or tertiary refuse. These kinds of material, when found in dated layers, are important 
sources of information on general patterns of consumption, production and waste management. 
Therefore, I disagree with his stance. 

118 The finds from secondary or tertiary deposits have been shown to be very informative in other studies 
as well (see Fuller et al. 2014). Lyne and Haarby Hansen (2016) demonstrate that the content 
information of the waste masses found in the moat fill from 17th century Copenhagen indeed can give 
highly valuable insight into the society of this period. For example, the finds testified to an intensive 
local pottery production in the city.  

119 This reasoning can be related to the concept of neo-documentation, which acknowledges the “multi-
modality of documentation practices” (Börjesson et al. 2016). A neo-documentalist approach is useful 
in order to analyse and understand different modes of documentation, the objectives of the excavators 
as shaped by their professional identities and how knowledge about the site was and still is made (ibid. 
2016:15-16). 
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This problem can partially be addressed by digital techniques, such as 3D GIS 
platforms (e.g. Katsianis et al. 2008; Dell'Unto et al. 2015; Dell'Unto 2016) or digital 
photogrammetry and image-based 3D modelling (e.g. Falkingham et al. 2014; 
Macheridis 2015). Although such solutions have not been applied to Asine (yet), it is 
possible to digitalize and create three-dimensional maps of the available 
documentation. This would greatly aid any study of closed contexts, chronological 
periods or areas. One example of a digital reconstruction through old documentation 
is provided by Falkingham et al. (2014). In their study, they applied digital 
photogrammetry to a series of 17 photographs from the older excavation of the 
Paluxy River dinosaur track site. Although the reconstructed 3D surface has varying 
degrees of resolution and detail, it still shows the potential for this method to be 
applied to old collections and photographic documentation. As they argue, this is 
especially important for cases in which the written documentation has been lost or 
degraded but photographic evidence remains (Falkingham et al. 2014). Similarly, 
Landeschi et al. (in press) reconstructed stratigraphic sequences of the excavations of 
the Stora Förvar cave on Gotland by integrating information from the original reports 
from the 1940s with a 3D model of the cave. The results clearly show how 3D-
techniques have great potential as heuristic tools for understanding and analysing old 
excavations, as well as for integrating such information with new types of data 
(Landeschi et al. in press). 

7.1.2 Translating anatomical categories into waste categories 

An issue that was discussed in relation to several of the papers was the choice of 
anatomical categories in waste management studies. This problem can be summarized 
in the following questions: how do descriptive anatomical categories correlate to 
prehistoric waste categories connected to decisions, behaviour and cultural 
perceptions of slaughter, butchery and consumption? Which anatomical categories are 
most suited to the study of waste management? The links between what we see today 
(anatomical categories) and which prehistoric decisions formed the material as 
described today are therefore important to consider.120 

7.1.2.1 Anatomical categories 
In this subsection, focus lies on the different anatomical categorizations used in the 
papers, although a general review of anatomical categorizations used in 
zooarchaeology is beyond the scopes of this thesis. The decision to use different 
anatomical categorizations was pragmatic and based on the fact that, for some papers, 

                                                      
120 This issue relates to middle range theory, and is perhaps best expressed by the classical Binford 

question “How do we know what experiences with living systems are relevant to the past” (Binford 
1981). 
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the quantitative basis has been small, while in others it has been large. The heuristic 
value of anatomical categorizations has thus differed. For example, the animal bones 
of the bothroi in Paper III did not make up a very large assemblage. Therefore, to use 
a detailed anatomical categorization to analyse through correspondence analysis was 
considered futile and a simplified anatomical categorization was chosen. This made 
up a more general description of the data, but it suited the aims and the methods 
better. 

As mentioned above, three anatomical categorizations were used in the paper. They 
each followed detailed, simplifying or established methods of categorizing animal 
anatomy, as presented in Papers I and IV, which include the categories Head (horn 
core/antler, skull, mandibles), Trunk (the axial skeleton), Upper front (humerus, 
scapula, radius and ulna), Lower front (carpal and metacarpal), Pelvic region (pelvis and 
sacrum), Upper hind (femur, patella, tibia, fibula), Lower hind (tarsal and metatarsal 
bone), and Metapodials and phalanges or Feet and metapodials indet. (metapodials, 
sesamoids, and phalanges indeterminate to anatomical orientation). The 
categorization used in Paper III is a simplified version of this, including four 
categories: Head (horn core/antler, skull, mandibles), Axial (vertebrae and ribs), Upper 
(humerus, scapula, radius, ulna, pelvic region, femur, patella, fibula and tibia) and 
Lower (carpals, tarsals, metapodials, phalanges and sesamoids). Further, Stiner’s 
(1991) established anatomical categorization is used in Papers II and V. This system 
was described in Section 6.1.2.121 

The choice of anatomical categorization can lead to different descriptions of the data. 
This is visualized in Figure 13 in which I use the anatomical data from pig bones 
from MH I-II Asine.122 Conjoining the three systems of anatomical categorization, we 
can see that different narratives about the material can be made, especially between 
the detailed categories and the ones established by Stiner (1991). For example, 
Stiner’s categories include the neck, which is not included in the detailed categories 
(Fig. 13). Using MNE magnifies the abundances of body regions which are present 
with low numbers using NISP. This is because NISP is more affected by the degree of 
fragmentation of spongy bone present in vertebral bodies. The higher abundance of 
axial in the Stiner categories is a clear example of this (Fig. 13). Using the detailed 
system by NISP produces a lower abundance of axial parts. 

  

                                                      
121 Loose teeth were included in the Cranial or Head categories in all papers (except Papers II and V), 

because there is no statistical difference when removing them (see Appendix 6).  
122 The data can be found in Appendix 6. 
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Figure 13. 
Relative anatomical distribution of pig bones from MH I-II Asine (n=425), using three different anatomical categorizations. 
NISP (n=425) is used for the detailed and the simplified categorizations, while MNE (n=78) is used for the established 
(Stiner 1991). The Stiner category Horn is not applicable to the pig. Loose teeth are included, since no statistical significant 
difference could be detected when excluding them. Data is taken from Appendix 6 and Paper V. 
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Another interesting contrast is the relation between upper and lower hind limbs. In 
the detailed system the upper hind limb is more common than the lower, while the 
opposite pattern is visible using Stiner’s system. This depends on two factors. First, 
the use of MNE represents the least fragmented bones. The calculation of MNE is 
often based on the minimum number of complete skeletal elements or parts of 
skeletal elements, such as the complete epiphyseal end (Reitz & Wing 1999:215-216; 
Lyman 2008:219). Second, the Lower hind category includes more bone elements 
than the detailed system used in Papers I and IV. In the Stiner version this includes 
the tibia, fibula, tarsals and metatarsals, while the two former are included in the 
category Upper hind in the detailed system. Knowing this difference, of which 
elements are contained within each category, is crucial when discussing the 
anatomical distributions. 

Because of the issues previously stated regarding the use of MNE and MNI-
derivations for the Asine animal bones, I preferred to use the categories based on 
NISP. Stiner’s categories were made based on MNE, but can be used with NISP, as 
demonstrated in Paper II. However, it is common that axial bones are 
underrepresented in zooarchaeological assemblages, and this is certainly also the case 
for the Asine animal bones. Because of this, the separation of the axial column into 
two categories (Neck and Axial) is perhaps redundant, in the sense that axial bone will 
still be visualized as greatly underrepresented. The heuristic value of the chosen 
categorization might increase if it is more descriptive and follows general anatomical 
laws. 

7.1.2.2 Non-meaty vs meaty body parts = butchery vs consumption waste 
Animal bone waste is often categorized as butchery, consumption and production 
waste, depending on the anatomical distribution of the specific assemblage. However, 
these could be considered as the same or mixed in the prehistoric setting. The waste 
categories discussed in this section are not necessarily the only valid ones in the 
discussion of prehistoric waste categorization. Waste categorization depends on 
cultural categorizations of body parts and animals, such as folk taxonomy (Marciniak 
2005:57; 2011). The terminology and distinction of butchery and 
consumption/production waste is useful because it describes traces of activity, in 
terms of butchering strategy and food culture. Butchery is culturally situated, and 
what is considered as butchery waste can differ, depending on cultural context. For 
example, the butchery of sheep in the Mahas region of Sudan included a primary 
waste of metapodials and phalanges, which were instantly removed to a dumping area 
some distance away from the butchery site (Arnold & Lyons 2011). Conversely, the 
observations of animal butchery in rural Iran revealed that horns, mandibles and teeth 
were primary butchery waste. This waste was tossed into rivers or left on site for 
scavengers (Kramer 1982). 
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In Western zooarchaeological research, the understanding of butchery and 
consumption waste has often been related to the concept of body part utility (see e.g. 
Uerpmann 1973:316; Binford 1978; 1981), meaning that non-meaty body parts 
which consist of other products, such as grease, are not consumed as often as meaty 
parts with high values of other products. This reasoning is permeated by assumptions 
of economic and nutritional rationality. For example, it is assumed that people would 
rather eat meaty parts than non-meaty parts, such as feet, which are discarded in the 
butchery stage. This is problematic, since there are a multitude of examples indicating 
otherwise. In his contemporary study of retail prices of pig and cattle cuts, 
Bartosiewicz (1997) show that the body parts preferred for consumption are different 
according to national customs, such as both the pig’s head and brain being popular in 
Spain compared to other countries. As he also mentioned, his results do not correlate 
with the view that the valorization of meat corresponds to meat content, as expressed 
in, for example, Uerpmann’s (1973) categories of meat value. Uerpmann divided the 
animal body into three “grades”, of which grade A included the parts with the 
objectively highest meat value (vertebral column, upper legs, shoulder and pelvic 
region) and C the lowest (facial bones, tail, feet) (ibid. 1973:316). 

An important assumption in this thesis is that animal bones from waste-related 
contexts represent waste, often in terms of consumption/production and butchery 
waste. What the above discussion illustrates is that this assumption is not always 
straightforward, and it must be contextually evaluated for each case study. This has 
been important in the work of the papers in this thesis. For example, in Paper III, the 
distribution of animal bones in the Asine bothroi is discussed in terms of butchery 
versus consumption waste. However, there were no a priori assumptions that non-
meaty body parts necessarily represent slaughter waste. This suggestion was instead 
based on the results of the analysis, i.e. the clustering of non-meaty body parts and 
head bones, as opposed to groupings of meaty body regions, as visualized by 
correspondence analysis. 

7.1.3 Waste content and waste management 

In Paper IV animal bones found as redeposited waste in one area were assumed to 
represent that area. One question that was raised when contemplating the results of 
this paper was as follows: how can we assert that the consumers threw their food waste 
at the location where they consumed it, and if so, how can we assert that it represents 
the whole area? It requires a high contextual resolution in order to assert that the 
animal bones represent traces of single disposal events. This type of context 
information has not always been possible to acquire in the case of Asine (Section 
7.1.1). Therefore, the assumption that patterns detected in the waste content 
represent disposal practices has in some cases remained a priori. 
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Another question which relates to this problem is: how do we discuss whether or not 
the animal bones we find in certain archaeological features represent formalized waste 
management? Do animal bones in any given waste context represent formalized waste 
management, such as the sorting of waste due to material category, or that they ended 
up as waste due to their proximity to activity areas, such as butchery workshops? This 
is a theoretical problem which must be acknowledged in the study of waste 
management. Ideologically, it is an important stance to make because it means that 
we cannot assert that, just because a certain material is represented from the waste 
content, it represents the whole community on a general level. For example, the over-
representation of feet in a context does not necessarily mean that butchery occurred 
nearby. It could also mean that the waste thrown was made according to material 
categorization, i.e. the sorting of waste. 

This theoretical standpoint represents a hypothetical taphonomic problem that is 
important to consider in relation to prehistoric contexts. Russell (2012) made a 
similar point about decisions or selections of species or body parts based on ritual or 
symbolical preferences. According to her, ritual practices might bias an animal bone 
assemblage in the same way as, for e.g., meat transport decisions might do. As an 
example, she mentioned that hunter-gatherer phenomena, such as hunting shrines, 
consciously target high-prestige taxa for ritual or symbolical reasons rather than 
“following the dictates of optimal foraging theory” (ibid. 2012:143).123 For each 
context or locality, the theoretical possibility that an animal bone assemblage might 
be biased by human selection due to ritual or symbolical preferences is as likely as that 
it is due to economic or functional ones, and should be considered as such. 

Whether animal bone waste is representative of the activity, the waste management, 
or both, is an important underlying question in the discussion part in Paper III. If we 
could assign waste as indicative of activity areas, this would be important for the 
interpretation of the site and its organization. The results supported both these 
scenarios: there was a certain degree of formalized waste management connected both 
to proximity to activity areas, i.e. that butchery waste was disposed of in the pits 
closest to the butchery workshop, and to material categories, i.e. that certain species 
and body parts were assigned to specific pits. To conclude, the question of what the 
waste content of e.g. a pit really represents, and how it is related to waste 
management, is vital to the understanding of the organization of the site and its waste 
management traditions. The issue discussed in this section is thus not mainly a 
methodological problem but a theoretical and hypothetical one, which has been 
considered through the process of the study. 

                                                      
123 According to Russell’s review, hunting is vital to the construction of male identity in many hunter-

gatherer communities, as indicated by the occurrence of hunting shrines. 
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7.2 Conclusions 

7.2.1 A waste management perspective in zooarchaeology 

One of the main aims of this thesis was to “investigate, analyse and discuss ‘waste 
management’ as a methodological and theoretical concept in zooarchaeological 
research”. In this thesis, waste is defined as the following: 

Waste is stuff that has lost its socio-economic and techno-functional value to the 
degree that it is discarded. Waste contains symbolic meaning. Waste categorization, 
value and disposability are defined by the cultural classification of the material 
world.124 

The first sentence highlights the technological and functional aspects of waste which 
were mainly the focus of processual archaeological studies of waste management. The 
animal bones that were thrown away after a meal and are found in the general scatter 
of waste around the settlement of Asine illustrate this issue. In the research presented 
here functional or technological explanations also occur, such as when explaining the 
occurrence of splinters and smaller fragments in floors of the buildings of the MH 
period. This is discussed in Paper II as a consequence of the floors being swept 
regularly, thereby leaving splinters which eventually were embedded in the floors or 
perhaps trampled down (see Martin & Russell 2000: 62). While this kind of 
explanation is valuable for discussing the management of waste on site and any 
differences therein, the reasons why these differences occur cannot be explained solely 
by technological aspects. This is especially so if the differences are reflected in similar 
activity areas, such as floors. This is the main constraint of such explanatory models. 

In order to highlight other aspects of waste, symbolic meanings of waste are included 
in the definition of waste. This aspect has been of most interest to post-processual 
researchers. It is difficult to investigate without a high contextual resolution or 
availability to defined ritual contexts at the site, such as graves. At Asine, graves 
contemporary with the settlement were excavated, which has made the comparison 
between obviously symbolically laden contexts (the graves) and more quotidian 
contexts in the settlement possible. This kind of comparison can give valuable 
information, especially since the possibility that the settlement contexts contain 
symbolic meaning in the general scatter of waste cannot be rejected. This is the idea 
behind Paper V, in which certain similarities between graves and settlement were 
detected, discussed in terms of symbolism and animal categorization. For example, 
the most common animals in the MH I-II settlement, namely cattle, sheep/goat and 
                                                      
124 The definition is composed of three sentences, representing each aspect of waste discussed, labelled A 

to C in Section 2.2. 
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pig, reappeared as important in contemporary graves. It is probable that ritual events 
occurred and were important in everyday life during this period, as has been suggested 
by previous scholars (Nordquist 1987:111; Whittaker 2010:536). Based on these and 
the zooarchaeological pattern described above, I suggest that the consumption of meat 
from these animals might have been ritualized and/or symbolically connoted. 
However, whether this symbolism extended to the actual waste is hard to determine, 
and remains unknown. 

The third sentence in my definition of waste contains the notion that cultural aspects 
of waste categorization, value and disposability, reflect, negotiate and structure 
cultural norms, traditions and material categorizations. These are common topics in 
social anthropological research, which has inspired several discussions, as illustrated in 
the appended papers. I have focused on the following aspects, namely social 
organization and social topography. The most notable example is perhaps the 
discussion of waste categorization in Paper III, which centres around the bothroi of 
EH III-MH I Asine. Based on the material patterning in these pits and the fact that 
they were filled up during the approximately same time period, I propose that they 
were part of a waste management system at the time (see Paper III:87). This 
suggestion is inspired by anthropological research on societies which have defined 
waste categories and strict ways of disposing of waste, such as the Dogon of Mali 
(Douny 2007). 

One of the characteristics of waste management is that it is a taphonomic process. 
This is evident when reviewing the archaeological and zooarchaeological literature, 
and it has been an important key theme for this study. A taphonomic discussion has 
become relatively standard to zooarchaeological analysis and does not necessary imply 
a focus on waste management, although waste management is a taphonomic process. 
In order to investigate the patterns revealed by taphonomic analysis in more detail, 
and from a waste management perspective, the cultural aspects on waste management 
has been of more use. In my work, the taphonomic reconstruction and discussion has 
foremost functioned as an identification key to patterns within the material, which 
can be tied to human behaviour. The taphonomic approach presented here (Paper II) 
is based on a multivariate statistical technique (MCA), of which the results involve an 
interpretative approach, where knowledge about the site’s geological and 
environmental conditions, excavation history and animal bone assemblage is 
important. For example, the association between recent breakage and unidentifiable 
bone in Paper II is best explained by the post-excavation periods of movement 
between storages. 

The view on waste management as a practice situated in cultural traditions, 
categorization and perceptions on the material world have given valuable insight on 
Asine during different time periods of the Bronze Age. Papers III and IV are examples 
of this. In Paper IV, the hypothesis that Asine society was socially stratified during the 
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MH III-LH I was tested by the investigation of animal bones from different parts of 
Asine. In relation to this, the research by Rathje and Cullen (2001) has been used as 
inspiration. They showed that waste content is often tied to the consumption of the 
household, which in its turn is tied to that household’s socio-economic status. An 
assumption has therefore been made that the waste content would be tied to 
consumption in the different areas. In order to sort waste and consumption out in 
Paper IV, a methodological framework which separated waste content and waste 
management was developed. In this framework, the waste management was tied to 
taphonomic peri-depositional markers on bone, i.e. gnawing, trampling and 
weathering, which indicated human and/or animal modification of bone after 
consumption. In this way the connection to waste and waste management could be 
achieved, and the waste management could be separated from consumption. When it 
comes to waste content, it is harder to separate consumption and waste, because 
essentially the waste reflects consumption behavior in general, especially when there is 
a low contextual resolution and we cannot tie the animal bones to specific waste 
deposits. The waste content could thus either reflect the deposition of one meal, or 
only one type of waste category, such as butchery waste. 

One of the conclusions of this work is that the view on waste management as a 
cultural practice, beyond technological and functional value, enriches the 
understanding of a specific site. This has been exemplified with case studies using the 
Asine animal bones. Further it is concluded that a waste management perspective 
includes the notion that animal bones from waste-related contexts, such as fills, 
levelling and construction layers, should primarily be considered as waste material. 
This means that these bones can be used to study human waste management, a direct 
consequence of social order and traditions, as well as the cultural classification of the 
material world. Finally, a waste management perspective focuses on the traces of 
certain societal structures and values, as reflected through the society’s perceptions of 
what waste is and how it should be handled. 

7.2.2 Waste management at Bronze Age Asine 

The second main aim of this thesis was to apply the waste management perspective 
“on the zooarchaeological material from Bronze Age Asine in order to shed new light 
on the site”. In order to answer this aim, five papers were produced which each 
answered to separate objectives (see Section 1.2). In the following, focus is on changes 
in waste management processes at Asine during the Bronze Age. The discussion is 
exemplified through the results of the papers.  

The need for a taphonomic perspective in order to identify and recognize patterns 
which could be associated with waste management has been acknowledged and 
explored in this thesis. It was concluded that the post-depositional attrition, targeting 
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especially spongy bone, such as from the axial body region, affected the bones. A 
taphonomic perspective on the material provided patterns directly relatable to waste 
management, such as marks of gnawing and trampling on identifiable fragments and 
the high frequency of long bone splinters embedded in floors, as discussed in previous 
sections. However, one of the conclusions is also that a taphonomic perspective 
cannot be used to understand waste management processes as culturally situated 
practices (see Orton 2012:335).  

The relations between the waste, waste management and social norms of Asine society 
during different time periods were investigated, especially in Papers III and IV. In 
Paper III, it became apparent that the disposal of trash in specific pits, the bothroi, 
was part of the household organization during the late EH III and the beginning of 
MH I, but not in later periods. The distribution of the animal bones showed that 
there was a certain structural element to the disposal patterns. It was concluded that 
waste categorization in the bothroi seems to have been tied to different body parts, in 
terms of butchery versus consumption waste. Perhaps also different taxa had certain 
connotations, which made it necessary to dispose of their remains in certain pits.  

Zangger’s (1994) suggestion that the Kastraki was a small island during the EH might 
be relevant when discussing the use of bothroi as refuse pits during the EH III period. 
Perhaps the use of pits for waste was a good solution, as opposed to polluting the 
small island’s “coast” and water with animal waste or transporting it to designated 
fields or waste locations. It does not, however, explain the regional use of the bothros, 
which is documented across the vast Aegean area during this period (see Strasser TF 
1999; Paper III). The tradition of disposing of waste in large pits within the 
household’s boundaries, as mirrored in the bothroi, disappeared as early as the earlier 
part of the Middle Helladic, around ca 1900 BCE. It does not seem to have been 
practised again at Asine in the Bronze Age. 

Few primary deposits, i.e. places with waste disposed at the original production place, 
are identified from the so-called Shaft Grave Period or MH III-LH I period, ca. 
1800-1600 BCE. Instead the animal bones derive from cultural layers with 
redeposited material, mostly open air layers within the settlement. The different 
dwelling areas, the Lower Town and the Barbouna Hill, of the expanding settlement 
were explored in terms of animal taxonomic and anatomical dispersal in Paper IV. 
The hypothesis that some parts of the settlement connoted higher social status than 
others was previously formed in studies focusing on architectural elements and other 
archaeological finds at the site, as well as Asine’s many contemporary burials. This 
hypothesis was tested on the basis of zooarchaeological remains, focusing on material 
from waste-related contexts. The results supported the idea that a differentiated social 
topography existed at the site, with the Lower Town as a dwelling area that had access 
to, among other things, a more diversified range of animals than Barbouna Hill. 
However, the study revealed that there were no differences in waste management in 
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the two areas. The clearest examples appeared in floor contexts, in which small burnt 
bone splinters indicated that bone refuse were sometimes thrown into fire 
installations. Such small splinters were not always cleaned out but became embedded 
or trampled in the floors over time. 

The processes of waste management at Asine, with possible differentiations over time 
and through space, could not be fully mapped, because the contextual resolution of 
the documentation is low. The EH III-MH I bothroi discussed above are an exception 
to this rule. In most other cases, the bulk of the animal bones derive from redeposited 
material found in large open air cultural layers. This in itself does illustrate a 
consistent, long-lived pattern of waste disposal. Apparently, food waste was not 
removed too far from the consumption areas; it was probably thrown within the 
premises of the settlement, in open spaces, ditches or in disused buildings; they were 
left exposed, to be scavenged, weathered and trampled over for indeterminate periods 
of time. In the event of settlement or building re-organisation and re-building, these 
materials were incorporated in the soil along with other similarly treated objects (e.g. 
broken pottery and stone tools) to be used as fills or building materials, thus creating 
a palimpsest of mixed assemblages of elements, which archeologically are identified as 
chronologically mixed contexts. The possibility of using the sea as a waste 
management area, as well as bringing organic waste to the fields, should be 
acknowledged (see Forbes 2013), especially during those periods when we have no 
clear waste management places. Still, considering that the site was inhabited for long 
periods of time, there might have existed certain waste locations in which organic 
waste was thrown, and which formed a resource for picking bone waste as part of e.g. 
construction material such as seen in levelling layers. Further mapping of the site 
might reveal whether or not such places existed. 

To conclude, even though the contextual resolution of the Asine documentation in 
general is low, a waste management perspective has yielded new insight into the site 
during the Bronze Age. During the Early Helladic period, especially the later part, the 
bothroi were used as waste locations in their last usage phase. These pits and their 
contents were associated with the inhabitants of specific households, of which we can 
discern Houses R and S. The use of bothroi as waste pits disappears in the Middle 
Helladic period. For the rest of the Bronze Age, very few primary waste locations have 
been detected. The waste management processes at Asine could not be fully 
investigated because most material does not derive from the primary waste location. 
Still, material found in waste locations away from the production area or from open-
air cultural layers accumulated over long periods of time has interpretative value when 
it comes to waste management. For example, the traces of burnt bone embedded in 
floors in the Lower Town and Barbouna Hill areas during the MH III-LH I are 
thought to reflect similar strategies of indoor cleaning practices. 
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7.2.3 Evaluation and future applications 

The third aim of this thesis was to “evaluate the application of the waste management 
perspective in the case of Bronze Age Asine”. Three research questions were 
formulated in order to answer this aim. The first centred on any methodological 
issues involved in studying waste management that might be revealed through the 
case studies (Chapter 6). The most important issues are i) the degree of contextual 
resolution and how this might affect the inferential potential of the material which is 
studied; ii) the relationships between modern anatomical and prehistoric body part 
categorization and waste categorization; and iii) the relationship between waste 
content and waste management. 

The first, centred on contextual resolution, is critical for the study of Asine, but 
perhaps also other old collections of which documentation quality might have 
suffered through time. One conclusion is that the level of contextual resolution is 
implemented as a leading factor in how much research potential the material has. 
Because of the issue of contextual resolution, a qualitative approach was important in 
the papers. Despite the problem of the low contextual resolution of the Asine 
documentation, I have stated in several instances, and I conclude, that the Asine 
assemblage can and should be used for social studies in zooarchaeology. In the Asine 
case, the documentation has at times been sufficient and sometimes of high quality. 
The main problem is that it is inconsistent, probably because of the different 
excavations at the site at different times. Nevertheless, specific features, such as the 
bothroi, were sufficiently documented to permit a more detailed study of the social 
organization and waste management, while other cases were more general in 
character. Studies on the latter, e.g. Papers IV and V, are still valuable and have 
provided relevant results for this thesis. 

The second issue considered how modern anatomical categorization might or might 
not correlate with prehistoric perceptions of the animal body and of waste material. 
This is an important problem which relates to other zooarchaeological field of studies. 
I have highlighted the different ways I have used anatomical categorizations and how 
they might affect interpretation and conclusions in Section 7.1.2. Because each case 
study has had different conditions of contextual resolution, I have chosen to adjust 
the choice of methods, according to the limitations of the material. Detailed 
anatomical categorizations have only been used in the case studies with large sets of 
data (e.g. Papers II and V). Modern anatomy does not necessarily correlate to 
prehistoric body perceptions, but it is needed as a methodological tool. I wish to 
emphasize that modern anatomical categories do not contain interpretations in terms 
of prehistoric choices or preferences, e.g. referring to body part symbolism or 
consumption. Further, I also emphasize that the assumption that finds of non-meaty 
vs meaty parts equal butchery vs consumption waste is problematic. Any such 
conclusion must be at the end of the study and not included as a priori assumption. 
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This has been important in the work of this thesis, especially in Paper III, where such 
an interpretation is made, but only after the data processing, in this case using 
Correspondence Analysis (CA). 

The third issue is related to the relationship between waste content and waste 
management, and focuses on the question: How do we know that people threw food 
waste away in the location where they consumed it, and if so, how can we know that 
it represents the whole area? I consider this question to be central in the phase of the 
study when contextual information is assessed. In fact, I see this issue as important 
ideologically because we need to acknowledge that, in some cases, we cannot know 
that the waste content from a specific feature represents general waste management 
practices of the whole community. For example, in some cases with low contextual 
resolution, this question might not be completely resolved, but might remain an 
assumption. If so, it is important to clarify that any results are tentative than valid. 
Based on my results I conclude that such cases can provide new insight of the site. In 
addition, it is not always important to remain on a general level; it may well be just as 
interesting to study waste content as the remains of practices related to household or 
only occasional or specific features. 

In order to evaluate the application of the waste management perspective, it is 
necessary to consider possible future applications. I have chosen not to formulate a set 
framework for the study of waste management because it has not been possible, since 
the documentation quality has differed in different areas of the site, and the study 
must thus be adjusted to such differences. Still, in future studies of the site, such 
issues might be addressed by applying a GIS platform. If the site could be visualized 
in this way, it would make it easier to make connections between strata and contexts, 
as well as different find categories. In relation to this, I acknowledge that a waste 
management perspective is not complete without the input of other find materials. 
When it comes to the bothroi, a more detailed investigation of the pottery would yield 
further insight into this type of feature. The study of social topography through waste 
remains at MH III-LH I Asine greatly benefited from existing research on the 
distribution of other archaeological categories, such as pottery and other finds (e.g. 
Nordquist 1987; Voutsaki 2010b). The understanding of the site would increase even 
more with the addition of studies in which several types of remains, 
zooarchaeological, archaeobotanical, ceramic, lithic, metallurgical and other, are 
compiled and discussed accordingly. 

As one possibility for future applications, the heuristic workflow, presented in 
Chapter 2 (Figure 1) could be valuable. It does not contain an absolute set of rules to 
follow. Instead, it acknowledges the importance of context and documentation 
quality. Further, it stresses the need for a taphonomic reconstruction in the analysis of 
patterning within the assemblage. The workflow is based on the study of one specific 
site, namely Asine, but it might be adjusted to the analyst’s interests, chosen methods 
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or project aims. If so, it can be used to simplify complex matters and makes it possible 
to study them in graspable and clear ways, for the researcher interested in studying 
waste management from a zooarchaeological perspective at any given archaeological 
site. 

The final question related to the last aim is the following: What is the benefit of using 
a waste management perspective in zooarchaeology? In a waste management 
perspective, the focus on animal bones primarily as waste is emphasised, and only 
secondarily on bones as reflecting the conditions of living animals. This means that 
the choice of a waste management perspective will have advantages, but also 
disadvantages, in relation to other approaches in zooarchaeology. A waste 
management perspective does not aim to investigate animal husbandry and 
management, and sometimes not even consumption, although consumption and 
waste are closely interlinked. There are several topics in zooarchaeology, such as the 
study of animal breeding, management and local changes on the fauna, in which a 
waste management perspective might not be the most critical. Nevertheless, a waste 
management perspective acknowledges that no material can be understood unless the 
formation of it is studied as well. Waste management practices forming an animal 
bone assemblage are vital to understand. In order to understand waste management at 
a site we must also acknowledge that it is a cultural process, affected by cultural 
categorizations of the social world, social norms and traditions. This is an advantage 
of a developed waste management perspective in our subject. Even in studies which 
do not have a waste management perspective as a main focus, it remains of 
importance to consider these issues. 

In the case of Asine, my conclusion is that a waste management perspective has 
proven useful. By focusing on the waste disposal processes, I have been able to build 
narratives which relate to waste management and waste categorization situated in 
social practices during certain time periods. For the EH III-MH I bothroi a waste 
management focus enabled a detailed study of the distribution of bones and the use of 
ethnographic parallels in order to explain material patterning. Still, because Asine 
suffers, at times, from a lack of detailed documentation, the use of this perspective has 
not reached its potential. For example, in the comparison between the two dwelling 
areas of MH III-LH I Asine the lack of primary deposits was difficult. I could not 
study the direct traces of waste management traditions, but had to remain on a 
general level. This meant that any possible distinction between consumption and 
waste management perhaps became blurred and diffuse, because the primary deposits 
were not available to shed light on this issue. The reason primary deposits are 
important is that they contain material deposited right after the waste production 
event. If any structured element can be traced to such deposits, it can be traced to 
activities first-hand, and not accumulated over long time spans. 



130 

The symbolic aspect of waste as visible by the reading of anthropological literature 
provided the most challenging research topic attempted in this thesis. The lack of 
primary deposits from this period (MH I-II) meant that the comparison between 
events, i.e. discarding trash and depositing animal remains in graves, was difficult to 
formulate. Therefore, the study was adjusted to compare the bones from graves with 
bones found as redeposited material in cultural layers from the settlement. Another 
way to study symbolic aspects of waste would be to focus on primary deposits in the 
settlement, e.g. in order to detect material patterning in specific features. This 
approach could detect the presence of any formalized element related to waste 
management, and could enable a discussion of ritualization of waste management 
practices at the site. A good example of such an approach can be found in the study of 
the EH III-MH I bothroi. The material patterning in these pits was not interpreted as 
ritualized waste management practices within the settlement, but as related to 
household organization and material categorization in general. 

The waste management perspective has been useful because it has provided an 
opportunity to study in depth the formation of the material; and through this new 
information about the site has been generated. Traces of waste management have 
been detected. For example, the similarities in waste management between the 
dwelling areas Lower Town and Barbouna Hill, such as burning refuse in fire 
installations, indicate similarities in cultural perceptions of indoor cleanliness. For the 
bothroi of EH III-MH I Asine, the various disposal processes, as indicated by 
differences in exposure and management of the waste, e.g. expressed in weathering 
and gnawing frequencies, showed that these types of pit, although ultimately used as 
refuse pits, were treated differently in this final usage phase. As has been discussed 
above, certain pits were devoted to certain material categories. A waste management 
perspective was applied to better understand these features in a cultural context. The 
material patterning in these pits could not be interpreted and discussed similarly, 
extensively aided by relevant anthropological literature and terminology, without the 
waste management perspective. If, for example, the term ‘structured deposition’ was 
applied instead, perhaps the discussion would mostly focus on the material in these 
pits as ritually connoted. This could have directed the discussion of the bothroi, and 
predetermined the interpretation of them. A waste management perspective is not 
loaded with such preconceptions, which is another advantage of this approach. 

7.2.4 Final words 

The zooarchaeological study of waste management is a social study, and should be 
regarded as part of the sub-discipline of social zooarchaeology. The acknowledgement 
of this has been the foundation of this study. Waste management is a social process, 
which can affect different social aspects of society. Having this perspective on waste 
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management has enriched the understanding of Asine. I have shown that the waste 
management of animal remains in bothroi of EH III-MH I Asine was an important 
part of socio-spatial organization of this society. The pits themselves were important 
in the organization of the household and the Asinean people’s homes. It is probable 
that they were important in putting boundaries between certain houses. The 
management of discarding the animal bones in these pits was formalized to some 
degree. Based on the distribution of body parts, a distinction between butchery and 
consumption waste was probably made, and based on the exclusion of bones of 
certain taxa in some pits, it can be concluded that waste was probably also categorized 
according to the animal to which it originally belonged. 

I have demonstrated the value of a social perspective in waste management studies 
when discussing the possibly uneven social topography of the MH III-LH I Asine 
settlement. I have shown that the everyday routines of waste management and the 
general waste content did not differ very much. In fact, in only a few instances was 
the existence of an uneven social topography at the site apparent. Socio-economic 
differences were probably manifested through occasional prestige item, such as 
imported ware/exotic animals, or mortuary traditions, as seen in the more elaborate 
graves of the East Cemetery. A social perspective on the symbolic aspects of waste has 
also been important; I showed that the domestic animals, the animals most frequently 
socialized with, were the most important ritual animals in the early MH Asine society. 

That waste management is social practice is understood also within general 
archaeology (e.g. Högberg 2016). However, within a social zooarchaeological regime, 
waste management is not only a social practice, it is also connected to relationships 
between human, animals and animal remains, to negotiations of material 
classifications, to aspects of folk taxonomy and the local environment, and to social 
aspects of behaviour, such as organization. This multivocality is important in the 
social zooarchaeological study of waste management and it has been important in the 
understanding of waste management at Bronze Age Asine in this particular study. The 
bone catalogue is published digitally on the PRAGMATA database (Swedish Institute 
at Athens et al. 2017), which hopefully means that zooarchaeologists interested in the 
site can take on new perspectives. Using well-formulated approaches to this particular 
collection is possible, as demonstrated by this study. 

An important part of this study was the investigation of Asine as an old collection. 
Having a social zooarchaeological waste management perspective on this type of 
material has been challenging. Nevertheless, it has helped improve understanding of 
the site. Especially, a taphonomic and multivariate processing of the animal bone data 
has been valuable for understanding the formation of the animal bone assemblage, 
which has given insights into the Asine collection as a whole. For example, the 
previously unknown but relatively heavy impact of processes after excavation has been 
demonstrated, with high fragmentation due to recent breakage from bone movements 
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between storage locations. Still, the many radiocarbon analyses performed within the 
frames of this study have demonstrated the good preservation degree of the 
assemblage. The presence of gnawing indicated that dogs chewed on bones at the site, 
but since it was not to a very high degree, it indicates a relatively dense settlement 
during the course of the site’s history. The same can be said about the degree of 
weathering: although it exists on bones, it occurs in generally low frequencies. Both 
these instances tell us that the Asine collection was formed with relatively fast 
deposition rates in general, perhaps as a consequence of not depositing waste on open 
ground within the occupied area. To further investigate this, it would be important to 
compare the quality and preservation of other finds, such as pottery. 

Since a waste management perspective by necessity is contextual, areas suitable for 
such research were identified. One such was the bothroi of the EH III-MH I. Another 
was the areas surrounding the houses in different dwelling areas of MH III-LH I. 
Graves containing animal bones as part of the originally deposited grave goods were 
detected through the careful examination of the field diaries and plan drawings. The 
above examples would not have been investigated without a contextual focus. This 
contextual investigation has improved understanding of the mentioned parts of 
Bronze Age Asine. That the animal bones in many cases derive from secondary or 
even tertiary deposits is also an important result of this study. This has not been 
viewed as a completely unfortunate circumstance, since such material can give insights 
into general waste management traditions and other aspects of the studied society. 

Asine during the Bronze Age was a dynamic place. This study has demonstrated how 
a waste management perspective can contribute to the understanding of this site. It 
has provided keyholes to certain phases of this period at the site, and on different 
levels, thus: the household organization of the EH III-MH I; the general patterns of 
waste management and use of animals in graves during the MH I-II; and the socio-
economic connotations of the different dwelling areas during MH III-LH I. At the 
same time, general patterns of waste management have provided information on 
behavioural patterns during the course of the Bronze Age, such as the prevalence of 
gnawing dogs, weathering frequencies and the use of burning at different periods. 
Approaching waste management as not only a general formation process but also a 
social practice has been a valuable zooarchaeological perspective, and has contributed 
to and will hopefully stimulate future research on the fascinating Bronze Age site of 
Asine.  
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Sammanfattning 

Alla samhällen producerar avfall. Avfallet i sig måste hanteras, vilket innebär att det 
material som slängs måste kategoriseras. Detta sker idag ofta enligt materialets värde, 
vilket i sig är kulturellt betingat. Vad är avfall? Vilka konsekvenser medför 
hanteringen av det? Hur kan synen på vad som är avfall relateras till hur kulturella 
normer och ordningar struktureras och upprätthålls? Frågor likt dessa har intresserat 
antropologer sedan åtminstone mitten av förra seklet. Gemensamt för de flesta sådana 
studier är att de betraktar avfall som ett relativt begrepp; beroende på kulturspecifika 
uppfattningar är avfall något som inte passar in om en viss ordning ska kunna 
upprätthållas. Vidare har samtidsarkeologiska studier konstaterat att personers avfall 
säger mer om deras liv än vad de själva vill erkänna eller är medvetna om.  

Arkeologiska djurbensmaterial hittas ofta i avfallsrelaterade kontexter, men själva 
avfallsbegreppet har inte alltid betraktats som särskilt meningsfullt inom 
zooarkeologin. Avfall används inte som vetenskapligt koncept i sig utan studeras 
snarare som en konsekvens av sociala aktiviteter såsom konsumtion, gemensamma 
måltider, ritualer och hantverk. Till skillnad från tidigare forskning är syftet med 
föreliggande avhandling att genom zooarkeologisk metod och analys belysa sociala 
strukturer och kulturella normer ur ett avfallshanteringsperspektiv. Med detta menas 
att benmaterial som deponerats/slängts inte nödvändigtvis har haft samma betydelse 
som de levande djuren av vilka det en gång varit del. Genom att studera djurben i 
avfallsrelaterade kontexter kan vi nå ny kunskap om hur människor hanterat sitt 
avfall, och därmed också om social ordning och kulturellt beteende.  

Studiens syfte är att applicera ett zooarkeologiskt avfallshanteringsperspektiv på ett 
förhistoriskt material, nämligen djurbenen från bronsåldersboplatsen Asine i 
Grekland. Avhandlingen består av en sammanfattande kappa och fem artiklar. 
Djurbenen från Asine har tidigare inte publicerats. I kappan presenteras därför 
materialet ingående. Materialets representativitet, metoder för osteologisk analys och 
en tafonomisk rekonstruktion ingår i denna presentation. Därtill diskuteras 
konsumtion och djurhållning i bronsålderns Asine utifrån djurbensmaterialet.  

Kappan innehåller inledningsvis en längre teoretisk diskussion kring begreppet 
avfallshantering inom zooarkeologin. I denna definieras fyra temata som är viktiga att 
utforska inom ett avfallshanteringsperspektiv. Dessa är a) definition av kontext och 
identifiering av avfallshantering ur ett tafonomiskt perspektiv, b) avfallshantering och 
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social organization, c) avfallshantering och social topografi, samt d) symboliska 
aspekter på avfall. Avhandlingens fem artiklar behandlar dessa fyra temata, och syftar 
således att belysa olika aspekter av avfallshantering i bronsålderns Asine.  

Artikel I definierar den zooarkeologiska kontexten i Asine, och diskuterar platsen 
utifrån ett långtidsperspektiv. Djurbenen från Asine diskuteras i relation till regionala 
förändringar under bronsåldern, med särskild tyngdpunkt på centraliseringsprocesser. 
Resultaten visar att Asine växte från att vara en rural boplats till att få en växande 
central betydelse, framför allt för den omkringliggande dalen och dess gårdar. Under 
den senare hälften av bronsåldern är det troligt att Asine var en intermediär plats som 
fungerade som kommunikationsnod mellan dalen och större regionala centra såsom 
Mykene och Tiryns.  

Artikel II är en metodologisk studie av de olika tafonomiska processer som påverkar 
djurbenen från det mellanhelladiska Asine. Syftet är att identifiera kulturella 
processer, såsom avfallshantering, inom ett större djurbensmaterial genom att använda 
den statistiska metoden multipel korrespondensanalys (MCA). MCA undersöker 
associationerna mellan objekt och variabel i en sammanhängande mängd data, och 
illustrerar de mest betydelsefulla relationerna inom materialet. Resultaten visar tydligt 
att olika tafonomiska markörer på ben, olika kroppsdelar och olika identifiering 
relaterar till varandra på olika sätt. Exempelvis förekom recenta frakturer framför allt 
på oidentifierade ben. Högre vädringsgrader var mest förekommande på 
oidentifierade ben, medan lägre vädringsgrader, gnagspår, trampling och skärspår var 
vanliga på identifierade ben. Mindre fragment är ofta svårare att härleda till art och 
har ofta för liten benyta för att säkert kunna identifiera vissa tafonomiska markörer. 
Resultaten visar också att det fanns vissa kontextuella skillnader: i golvlager hittades 
exempelvis en relativt sett större andel vädrade benfragment från medelstora däggdjur.  

Artikel III är en kontextuell studie som behandlar djurbenen som deponerats i så 
kallade bothroi, en typ av grop vanlig i tidighelladiska bosättningar i det egeiska 
området. Stratigrafin för de bothroi som ingick i studien rekonstruerades genom 
noggranna studier av fältdagböcker och planritningar, samt med hjälp av absoluta 
dateringar, vilka visade att de högst troligt fylldes igen under perioden 2135-2078 
f.v.t. Korrespondensanalyser utfördes för att undersöka relationer mellan groparna 
och sammansättning av arter samt kroppsdelar. Resultaten visar att det fanns tydliga 
kopplingar mellan olika kroppsdelar, arter och bothroi. Medan exempelvis 
kronhjortsben enbart deponerades i vissa gropar, var andra starkt associerade med ben 
från svin och får/get. Köttrika kroppsdelar, såsom bak- och framben, deponerades i 
vissa gropar. Mindre köttrika delar, såsom falanger och metapoder, hamnade istället i 
andra bothroi. Givet att avfallet verkar ha deponerats utifrån anatomiskt element och 
art diskuteras avfallshanteringen som relaterat till hushållets organisation, i betydelsen 
närliggande till konsumtions- eller styckplats, och som relaterat till avfallskategorier 
beroende på art och anatomiskt element.  
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Artikel IV fokuserar på Asines sociala topografi under den sena mellanhelladiska 
perioden (ca. 1800-1600 f.v.t), då två väldefinierade områden i bosättningen var i 
bruk. Dessa områden, Lågstaden och Barbounakullen, jämfördes utifrån specifika 
zooarkeologiska indikatorer för att diskutera eventuella skillnader och likheter. Det 
fanns vissa skillnader, såsom den högre andelen vilt i Lågstaden. Detta ligger till viss 
del i linje med tidigare forskning som har påvisat skillnader i både gravgods och 
gravarkitektur i bosättningens olika gravområden, samt skillnader i andelen 
importerad keramik. Dessa skillnader tyder på att en social topografi fanns på platsen 
under denna period. Emellertid visar resultaten stora likheter i djurhållning och 
konsumtion av djur samt avfallshanteringspraktiker inomhus. Det i sin tur indikerar 
att tolkningen om en ojämn social topografi på platsen kan vara något missvisande; 
om en växande social topografi fanns, så tycks den framförallt ha manifesterats genom 
förekomst av importföremål, gåvor eller fester. 

Artikel V behandlar de symboliska aspekterna av djurbensavfall under den tidiga 
mellanhelladiska perioden (ca. 2100-1800 f.v.t). I artikeln jämförs djurben från 
avfallslager i bosättningen med de djurkroppar eller delar av djur som deponerats i 
samtida gravar. De arter som dominerar bosättningens material, var också de 
vanligaste i gravarna. Svin var mest förekommande, följt av får/get och nötkreatur. 
Samma tendens går också att se i den närliggande boplatsen Lerna samt andra platser. 
På så vis skiljer sig den tidiga mellanhelladiska perioden från den senare 
mellanhelladiska perioden och efterföljande senhelladiska, då vilda djur introduceras 
som gravgods, särskilt i högstatusgravar. Domesticerade djur behöll dock en viktig 
symbolisk innebörd; de är de vanligaste djuren i kontexter som kan relateras till rituell 
konsumtion av kött. Att de vanligaste förekommande djuren också var viktiga rituellt 
och symboliskt hade förmodligen efterverkan i vardagens praktiker i Asine, såsom i 
djurhållning och avfallshantering. 

I kappan utvärderas artiklarnas resultat utifrån deras användbarhet i ett 
zooarkeologiskt avfallshanteringsperspektiv. Jag definierar och diskuterar tre kritiska 
punkter vad gäller studiet av avfallshantering genom zooarkeologiska material, 
nämligen graden av dokumentationskvalité, valet av anatomiska enheter samt 
relationen mellan avfallsinnehåll och –hantering. Den första som rör den kontextuella 
upplösningen är särskilt viktig vad gäller Asine eftersom platsen grävdes ut i omgångar 
under 1900-talet. Majoriteten av djurbenen framkom under säsongen år 1926. De 
har varit arkiverade under en längre tid, har inte systematiskt sållats fram eller 
samplats och dokumentationskvalitén sett till planritningar och fältdagböcker är 
varierande. I vissa fall har kontexterna dokumenterats noggrant, såsom bothroi-
groparna i artikel III. Ofta har dock inte den enskilda kontexten kunnat definieras. 
Djurbenen har i sådana fall enbart kunna konstateras härröra från mer generella 
kulturlager. Materialet har ändå kunnat användas för att ge information om 
avfallshanteringen på platsen, men resultaten har blivit mer generella. 
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Gällande den andra kritiska punkten - valet av anatomiska enheter - så belystes 
framför allt relationen mellan deskriptiva anatomiska kategorier som används av 
zooarkeologer idag och invånarnas beslut och uppfattningar kring styckning, 
konsumtion och djurkroppen generellt under bronsåldern. Olika anatomiska 
kategorier används av idag; vilket system som väljs kan ge olika resultat och kan tolkas 
på olika sätt. Särskilt problematiska är benämningarna ”köttrika” och ”köttfattiga” 
kroppsdelar som är relativt vanligt förekommande. Mängden användbart kött på 
benen är olämpligt som utgångspunkt för värderingen av kroppsdelar i en förhistorisk 
kontext. Så kallade köttfattiga delar, såsom fötter, kan anses vara delikatesser i vissa 
samhällen, medan de i andra slängs direkt som primärt styckavfall. Detta är viktigt att 
ta hänsyn till i studiet av avfallshantering eftersom avfall kan ha kategoriserats efter 
kroppsdel. Den här typen av frågor behandlas i artikel III, där just köttfattiga och 
köttrika delar diskuteras som viktig i avfallskategoriseringen i Asine. Dessa kategorier 
användes inte före analysen utan diskuterades som möjliga kategorier först efter 
resultatens genomgång. 

Den tredje kritiska punkten – relationen mellan avfallsinnehåll- och hantering - är 
abstrakt på så sätt att den är svårt att diskutera utifrån ett arkeologiskt material. 
Relationen mellan avfallsinnehåll och –hantering kan ibland vara svår att definiera. 
Hur kan vi exempelvis säkerställa att avfallet slängdes på den plats där det 
producerades? När det gäller Asine har denna koppling stundom gjorts a priori. Det 
gäller framförallt artikel IV i vilken materialet som påträffades i specifika områden 
antogs ha producerats där. Studien visar att för att förstå vad innehållet i en 
avfallsrelaterad kontext representerar krävs en förståelse för platsen, dess 
dokumentation och för materialets karaktärer, särskilt vad gäller tafonomi. Det är en 
teoretisk utgångspunkt som är viktig utifrån ett kontextuellt 
avfallshanteringsperspektiv, och har legat till grund för arbetet med alla artiklar inom 
ramen för denna studie. 

Att studera förhistorisk avfallshantering utifrån djurbenen ingår i en social 
zooarkeologisk diskurs; avfallshantering är en social process som påverkar och 
påverkas av olika kulturella förförståelser, praktiker och aspekter i samhället. Denna 
avhandling ger en fördjupad insikt gällande olika aspekter av bronsålderns Asine. 
Resultatet har uppnåtts genom ett studium av olika kontextuella nivåer: relationen 
mellan avfallshantering och hushållsorganisation under den tidiga bronsåldern, 
generella mönster för användning av djur i gravar och bosättningen under den 
mellersta bronsåldern, samt den sociala topografin under MH III-LH I. Den generella 
bilden av avfallshanteringen ur ett tafonomiskt perspektiv vittnar om olika praktiker 
relaterade till avfallshantering, såsom att slänga benavfall till hundar, att exponera 
benavfall vilket speglas i graden av vädring samt att använda sig av eld som 
avfallshanteringsmetod. Appliceringen av ett avfallshanteringsperspektiv med fokus på 
sociala aspekter har berikat förståelsen av Asine under bronsåldern. 
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Appendix 1: Heuristic workflow for 
zooarchaeological studies of waste 
management 

Table 7.  
Description of the analytical steps included in the heuristic workflow in Figure 1, emphasizing the analytical potential of 
two interpretative groups based on contextual resolution, i.e. documentation quality. 

 Main analytical steps Interpretative groups 

Analysis/topic Components High contextual resolution Low contextual resolution 

Id
en

ti
fi

ca
ti

o
n

 

Multivariate 
analysis 

Visualization of the 
strongest patterns, 
associations and 
dependencies within the 
data 

Patterns connected to contextual 
categories are visible 

The results provide patterns 
general for the assemblage 

Taphonomic 
perspective 

Analytical discussion of each 
pattern in terms of 
taphonomic information loss 
and/or gain, e.g. impact of 
post-depositional processes 

The taphonomic discussion includes 
contextual and stratigraphic variation 
to a higher degree, and can 
therefore provide a better 
taphonomic reconstruction 

The discussion is based on general 
patterns, and is informative for 
the general assemblage 

A
n

al
ys

is
 

General 
waste 
management 
patterns 
 

Composition of 
zooarchaeological variables 
and taphonomic markers 

The analysis is based on a better 
taphonomic reconstruction.  
It provides general patterns as well 
as tangible anomalies within the 
general patterns 

The analysis gives a sufficient view 
of the most general and common 
patterns related to waste 
management 

Specific 
waste 
management 
patterns 

Spatial analysis of the  
distribution of 
zooarchaeological variables 
in archaeological features 

The analysis is made on a clearly 
mapped and well-documented area.  
The detected patterns are valid and 
tangible 

The analysis is made on a poorly 
mapped and documented area.  
The analysis is restricted to specific 
features which were documented 
in detail, e.g. graves, pits etc. 

Zooarchaeological 
comparisons between 
specific archaeological 
features 

Spatial analysis can also provide a 
comparative intra-site approach, 
since all distinguishable contexts 
were excavated separately and 
documented independently  

Spatial analysis can only provide a 
comparative intra-site approach in 
rare cases, since not all contexts 
were separated during excavating 
and/or documented 
independently 

In
te

rp
re

ta
ti

o
n

 

Social aspects of 
waste 
management 

Social organization The discussion can be holistic, i.e. 
considering all excavated contexts in 
the area. 

The discussion might be restricted 
to certain clusterings of 
archaeological features that were 
better documented than other 
parts of the excavated area 

Social topography  The discussion can be made on the 
intra-site comparison of primary 
waste, waste instantly disposed of, 
which allows for a more detailed and 
accurate results 

The discussion provides general 
tendencies of intra-site 
comparison.  
It is based on the intra-site 
comparison of redeposited waste, 
i.e. the connection between area 
and waste cannot be completely 
asserted.  

Symbolic 
aspects of waste 
management 

Comparison between 
quotidian contexts and 
grave goods 
 
Interpretative approach to 
material patterning in refuse 
contexts of the site 

The discussion can be made on the 
intra-site comparisons of bones from 
ritual contexts and quotidian waste 
deposits, which allow for more 
detailed and accurate results.  
 
Material patterns in the distribution 
of bones in specific refuse contexts 
should be further investigated and 
considered from a symbolic and 
ritual perspective 

The same applies as for high 
contextual resolution material, but 
the discussion remains on a 
tentative, and perhaps general, 
level. 
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Appendix 2: The web-based Asine 
animal bone catalogue 

The animal bone collection from Asine is large, spanning many periods and taken 
from all excavated parts of the site. The bone catalogue which includes the study 
material of this thesis is part of the PRAGMATA database (Swedish Institute at 
Athens et al. 2017), and access to this digital catalogue is free. The PRAGMATA 
database contains information on the pottery finds, bibliographical notes and 
documentation, such as the field journals from the early excavations of Asine and 
photographs, apart from the bone catalogue. The animal bone catalogue is a small 
part of this large infrastructure. It is important to note that the animal bones were 
examined within the frame of this thesis. Since the raw data used in this thesis can be 
found in PRAGMATA, it is motivated by the desire to describe and discuss the 
nature of the Asine animal bone collection, as well as the structure of the catalogue.  

The catalogue and the animal bones 
In the bone catalogue, the animal bones are presented and summarized per Asine-
number (AS) or find unit. The studied material counts to a total of 33 687 bone 
fragments (269 826.2 g). The examination of these bones, no matter chronological 
period, was made as part of this thesis. Focus has been on the Bronze Age, so the 
selection of which bones to record was made on that basis. Still much of the studied 
material remains undated, and some are from periods later than the Bronze Age.  

The animal bone assemblages were recovered from two excavation periods at Asine. 
The first period comprises bones excavated during the season of 1926. These bones 
were recorded during 2013-2015 at the Osteological Laboratory, Lund University, 
with access to a large reference collection of animal bones from different species, as 
well as reference literature. Most bone fragments derive from this campaign (26 116 
fragments; 239 065.9 g). The other part, the animal bones from the later excavations 
(1969-1977, 1989), constitute only a smaller fraction of the whole Asine assemblage, 
in total 7 571 bone fragments (30 760.3 g). They were recorded at the Leonardo 
museum storage in Nauplion, with a smaller reference collection; however, the same 
reference literature was used (e.g. Pales & Lambert 1971; Schmid 1972; Hillson 
2005). The differential access to a suitable reference collection affects the rate at 
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which identification was made. This is illustrated in Figure 14. In order to use the 
data gathered in this catalogue, it is important to bear this in mind. 

 

Figure 14. 
Relative proportions of identified (NISP) versus unidentified (NUSP) bone in the sub-assemblages from the early excavations 
of 1926, and the later excavations during the 1980’s and 1989 (n=33 687). 

The animal bones from the 1926 excavation are part of the Asine collection located in 
the Museum Gustavianum, Uppsala University. During the 1990s, parts of the 
animal bone collection was studied by another PhD-student, who selected specific 
bones from some find boxes and stored in others for future studies. Thus some AS-
numbers became separated into different boxes. This means that one AS-number, 
originally from one box, can be spread over several boxes. Some AS-numbers have 
thus been difficult and time-consuming to trace. Consequently, some Asine-numbers 
are not fully recorded. It would take a long time to put all the units back together; the 
previous separation of Asine-numbers severely prolonged the bone recording time. 
Permission to loan the animal bones to Lund University was granted in 2013. During 
the bone recording, they were stored in the facilities of the Osteological Laboratory at 
the Department of Archaeology and Ancient History, Lund University. The 
osteological reference collection in the Laboratory has been used for the bone 
recording.  

The more recent campaigns did not focus on the Lower Town, but on other areas of 
Asine: the Barbouna Hill, including the Levendis, Samaras, and Karmaniola sectors. I 
have not studied the bones from the Karmaniola sector; they are therefore not 
included in the catalogue. The osteological examination of the animal bones from the 
later Swedish excavations at Asine did not suffer from separation of contexts, as 
described above. Other issues concern these bones. The lack of reference specimens 
has been problematic, and can partly explain the lower degree of identification in the 
Barbouna sub-assemblage (Fig. 14).  

39%

21%

61%

79%

Early excavation period
(n=26116)

Later excavation period
(n=7571)

NISP NUSP
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The structure of the catalogue 
Nine variables were selected for the bone catalogue. These are unit, taxon, element, 
side, NSP, weight, measurements. These variables were chosen because they are the 
most basic categories, which would be vital for any query of the bone catalogue. The 
variables the following: 

Unit no: This is my own code for each bone assemblage or find unit.  

Taxon: The lowest taxonomic resolution is kingdom, and the highest is species. Otherwise, 
information on size-classes and indeterminate fragments is given here. 

Elements and Parts: Anatomical information. In ‘Elements’ the skeletal element is described, 
while ‘Parts’ is used for anatomical orientation or specific skeletal markers. 

Side: ‘Dex’ (Lat. dexter) equals right side, while ‘sin’ (Lat. sinister) equals the left side. For 
unknown side ‘indet’, short for indeterminate is used. ‘Ant’ (anterior) and ‘post’ (posterior) is 
used for phalanges which are nearly impossible to side, but can be oriented as hind or front. 
‘Uni’ stands for unilateral, and was sometimes written during the recording of unilateral 
elements, such as vertebrae. 

NSP: NSP stands for Number of Specimen. NSP was chosen instead of NISP as the heading 
since not all specimens are identified. 

Weight (g): Each specimen has been weighted.  

Measurements: Information on any taken measurements. Measurements follow the von den 
Driesch (1976) standard. 

Remarks: This column includes remarks on e.g. sampling for radiocarbon dating 

Information on age, sex, pathologies, and taphonomy is not included, but they are 
recorded. Any researcher interested in this can contact the author of the catalogue. If 
the Asine-number och the unit number is included in his/her query, it will simplify 
the process.  
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Appendix 3: Results of radiocarbon-
analysis on animal bones from Asine 

Ancient Asine is special because of its long continuity, from at least the Early Helladic 
to final abandonment in Late Antiquity. This is attested to by means of traditional 
relative chronological methods, mainly based on ceramic and architectural typology. 
In this thesis, it has been important to make contextual assessments, meaning to 
temporally and spatially define contexts. By retrieving absolute dates on specific layers 
and features, the contextual assessments of the old excavation have been tested. In this 
appendix, the results from the radiocarbon analyses are presented. 

Table 8 presents data on the bones sampled for 14C-analysis, including uncalibrated 
14C-dates. All 14C-dates were, when needed, calibrated with Oxcal version 4.2 (Bronk 
Ramsey 2001: 2009), using IntCal 13 atmospheric curve (Reimer et al. 2013). The 
radiocarbon analyses of Asine samples were made in the Radiocarbon Dating 
Laboratory, Geological Department at Lund University. Within this project, a total 
of 53 samples were analyzed, of which one proved unsuccessful. Most dates belong to 
the Early to late Middle Helladic, as well as Sub-Mycenaean and Proto-Geometric. 
This is not surprising, since this thesis is focused on the Bronze Age, i.e. the selection 
of samples was focused on improving the chronological resolution of Bronze Age 
Asine. Many samples are from bothroi. Most other dates have been used to verify 
stratigraphic relationships at the site. Such relationships have been reconstructed from 
the documentation, especially the field journals, discussed in Section 3.1.1. In most 
cases the stratigraphic and typological assessments are confirmed by absolute dates. 

Five samples were taken from animal bones from the Barbouna Hill, excavated during 
the 1970s. These samples provide a basis for the re-assessments of some of the 
excavated features. The infills of drains A72.36 and A73.82 should be dated to Proto-
Geometric, according to the absolute dates (LuS-no 11048, 11051, Table 8). This is 
also the case with AS 1305 (from which two samples were taken), which has been 
thought to be mostly Middle Helladic in composition. 
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Table 8. 
List of bone samples from Asine dated by means of radiocarbon-analysis. 
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10927 2262 271 Bothros 1 Bos taurus, metatarsale III+IV 3725 ± 40 

10928 5127 272 Bothros 11 Bos taurus, radius 3670 ± 40 

10929 5115 273 Bothros 11 Bos taurus, astragalus 3655 ± 40 

10930 5196 241 Bothros 7 Caprinae/Cervidae, radius 3625 ± 35 

10931 2294 272 Bothros 13 Cervus elaphus, Phalanx I 3700 ± 40 

10932 5171 272 Bothros 13 Sus domesticus, metatarsale IV 3595 ± 45 

10933 5242 273 Bothros 14 Bos taurus, Radius 3660 ± 40 

10934 5168 272 Bothros 1 Bos taurus, os zygomaticum 3655 ± 45 

10935 4659 254 Bothros 2 Sus domesticus, radius 3715 ± 40 

10936 4523 269 Bothros 2 Capra hircus, humerus 3655 ± 45 

10937 2402 272 Bothros 3 Cervus elaphus, calcaneus 2835 ± 45 

10938 5201 261 Bothros 4 Bos taurus, radius 3935 ± 45 

10939 2307 261 Bothros 4 Bos/Cervus, costa 3690 ± 40 

10940 4851 274 Bothros 8 Sus domesticus, humerus 3700 ± 45 

10941 4655 264 Bothros 9 Sus domesticus, tibia 3680 ± 40 

10942 2237 272 Bothros 21 Sus domesticus, scapula 4135 ± 45 

11047 89/5438:2 AB.9 Cultural layer Bos/Cervus, costa 2835 ± 35 

11048 74/819:1 AB.2 Drain A73.82, Fill Bos taurus, dens 2780 ± 40 

11049 73/191:8 AB.1 Room C, Floor CII Bos taurus, metacarpale III&IV no results 

11050 74/728:2 AB.4aII Room F, Floor 2 Sus domesticus, scapula 3225 ± 50 

11051 73/183:1 AB.1 Drain A 72.36, Fill Sus domesticus, humerus 2730 ± 50 

11521 ?   Grave Homo sapiens. Pars petrosa 2795±35 

11522 2778   Grave Homo sapiens. Pars petrosa 3400±35 

11523 4484   Grave Homo sapiens. Costa 3460±35 

11524 3346 150 Grave Sus domesticus, costa  3545±35 

11525 4150 227 Grave Bos taurus, humerus 2925±40 

11526 4540 265 Cultural layer Sus domesticus, costa 3960±40 

11527 4540 265 Cultural layer Bos taurus, humerus  3925±40 

11528 4615 268 Bothros 15 Sus domesticus, humerus  3730±35 

11529 4512 285 Bothros 15 Ovis aries/Capra hircus, ilium  3700±35 

11530 2856 283 Bothros 15 Bos taurus, phalanx 1 3710±35 

11531 1305 12 Cultural layer Ovis aries/Capra hircus, radius  1615±35 

11532 1305 12 Cultural layer Bos taurus, femur  1630±40 

11533 4298 179 Cultural layer Bos taurus, ulna  3730±40 

11534 4298 179 Cultural layer Bos taurus, phalanx 2 3685±45 

11535 3566 169 Cultural layer Sus domesticus, scapula  3360±40 

11536 3566 169 Cultural layer Bos taurus, phalanx 1 3300±40 

11537 3341 176 Cultural layer Ovis aries/Capra hircus, scapula  3550±50 

11538 3341 176 Cultural layer Sus domesticus, humerus  3560±50 

11539 4261 147 Cultural layer Large mammal, long bone fragment 3410±45 

11540 4261 147 Cultural layer Bos taurus, phalanx 1 3340±45 

11541 4220 163 Cultural layer Bos taurus, metacarpale III & IV 3525±50 

11542 4220 163 Cultural layer Bos/Cervus, vertebra lumb. 3365±55 
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11543 4357 135 Cultural layer Ovis aries/Capra hircus, metatarsale 
III&IV,  

2950±45 

11544 3863 226 Cultural layer Bos taurus, metacarpale III & IV  2885±45 

11545 3863 226 Cultural layer Bos taurus, Dens 2920±35 

11546 3651 214 Cultural layer Bos taurus, mandibula  2845±35 

11547 3992 178 Cultural layer Sus domesticus, humerus  2210±35 

11548 2402 272 Bothros 3 Ovis aries/Capra hircus, tibia  3725±35 

11549 4061 231 Cultural layer Bos taurus, ulna  2605±35 

11550 2514 136 House Pre-D, floor Bos taurus, humerus  3650±45 

11551 2514 136 House Pre-D, floor Ovis aries/Capra hircus, humerus 3645±35 

11974 4187 159 Cultural layer Gallus gallus domesticus, 
tarsometatarsus 

1540±35 
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Appendix 4: Typical examples of 
taphonomic markers in the Asine 
assemblage 

In this appendix, typical examples of certain taphonomic variables, gnawing, 
trampling, weathering, root etching, post-depositional erosion, and recent breakage 
are presented. If no typological date has been assigned the AS-number the specimen 
belongs to, no date is given. All photographs and illustrations were made by the 
author during 2016. 

 
Figure 15. 
Example of carnivore pitting. Right radius of sheep/goat from AS 2194 (MH I-II), Asine 
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Figure 16 
Example of carnivore tooth scratches. Left femur of cattle from AS 5299 (Mixed context), Asine 

 

Figure 17. 
Example of carnivore tooth scratches and bone destruction. Right mandible of pig from AS 2759 (MH I-II), Asine 
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Figure 18. 
Example of trampling. Long bone splinter of unspecified large-sized mammal from AS 4343, Asine.  

 

Figure 19. 
Example of weathering, Behrenmeyer’s stage 1. Left mandible (angulus) of pig from AS 3020 (MH III-LH I), Asine (see 
Madgwick & Mulville 2013: Fig. 2). 
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Figure 20. 
Example of mineral encrustation. Note that the bones are almost completely covered by crusts. Right mandible of 
sheep/goat (left) and right mandible of pig (right) from AS 5250, Asine 

 

Figure 21. 
Example of destruction from the excavation or after. Right metacarpus III+IV of cattle from AS 3447 (MH III-LH I), Asine 
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Figure 22. 
Example of fungal growth, probably from the storage period. It could have been caused by insufficient drying. Bovid 
incisor from AS 3348, Asine  
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Table 10. 
Differences between the total NISP-count including respectively excluding antler fragments in red deer (Cervus elaphus).  

 EH EH III-
MH I  

MH I-II  MH III-
LH I  

LH I-II  LH IIB-
IIIB  

LH IIIC  

TotalNISP 35 42 51 38 6 67 92 

TotalNISP excl.antler 
fragments 

16 34 37 22 5 61 86 

Difference between including and excluding antler fragments in totalNISP per period 
χ2 = 6.81 
df = 6 
p = 0.339  

Table 11. 
Differences between the total NISP-count including respectively excluding antler fragments in indeterminate deer 
(Cervidae).  

 EH  EH III-
MH I  

MH I-II MH III-
LH I  

LH I-II  LH IIB-
IIIB  

LH IIIC  

TotalNISP 12 6 15 4 0 27 33 

TotalNISP excl. antler 
fragments 

2 2 2 1 0 1 6 

Difference between including and excluding antler fragments in totalNISP per period 
χ2 = 3.76 
df = 5 
p = 0.585 

Table 12. 
Differences between the total NISP-count including respectively excluding antler fragments in red deer (Cervus elaphus) 
and indeterminate deer (Cervidae). No antlers belonging to roe deer and fallow deer were found. 

 

 

 

 

 

  

 EH  EH III-
MH I  

MH I-II  MH III-
LH I  

LH I-II  LH IIB-
IIIB  

LH IIIC  

TotalNISP 47 48 68 43 6 94 125 

TotalNISP excl. antler 
fragments 

18 36 52 24 5 62 92 

Difference between including and excluding antler fragments in totalNISP per period 
χ2 = 6.08 
df = 6 
p = 0.414 
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Appendix 6: Anatomical distributions 
of sheep/goat, pig and cattle 

The following anatomical categories have been used: Horn (horn core), Cranial (skull 
fragments), Mandible, Loose teeth, Vertebrae, Ribs, Upper front (humerus, scapula, 
radius and ulna), Lower front (carpal and metacarpal), Pelvic region (pelvis and 
sacrum), Upper hind (femur, patella, tibia, fibula), Lower hind (tarsal and metatarsal 
bone), and Mp + ph indet (metapodials, sesamoids, and phalanges indeterminate to 
anatomical orientation). 

Table 13.  
Anatomical distributions of bones from sheep/goat (Ovis aries/Capra hircus) (n=1 401)during the Bronze Age, Asine. 

 EH 
(n=100) 

EH III-MH 
I (n=220) 

MH I-II 
(n=361) 

MH III-LH 
I (n=196) 

LH I-IIB 
(n=158) 

LH IIB-IIIB 
(n=188) 

LH IIIC 
(n=164) 

Total 

Horn 4 18 18 1 3 1 6 51 

Cranial 5 23 24 15 8 5 8 102 

Mandible 14 23 28 38 19 17 14 153 

Loose teeth 14 27 61 38 72 53 24 289 

Vertebrae 0 5 21 6 3 5 3 43 

Ribs 1 4 8 6 0 6 9 34 

Upper front 27 59 91 42 21 39 48 327 

Lower front 5 13 15 8 4 8 12 65 

Pelvic region 3 8 15 7 2 5 10 50 

Upper hind 21 14 33 19 9 27 16 139 

Lower Hind 3 19 33 8 8 9 10 90 

Mp+ph indet. 3 7 14 8 9 13 4 58 

Total 100 220 361 196 158 188 164 1 401 

Total excl. loose 
teeth 

86 193 300 158 86 135 140 1 112 

Difference between including and excluding loose teeth in totalNISP per period 
χ2 = 10.9 
df = 6 
p = 0.091 
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Table 14.  
Anatomical distributions of bones from pig (Sus domesticus) (n=1 231) during the Bronze Age, Asine. 

 EH 
(n=96) 

EH III-MH 
I (n=280) 

MH I-II 
(n=425) 

MH III-LH I 
(n=137) 

LH I-IIB 
(n=102) 

LH IIB-IIB 
(n=120) 

LH IIIC 
(n=71) 

Total 

Cranial 27 58 74 20 16 16 17 228 

Mandible 10 47 85 31 14 14 14 215 

Loose 
teeth 

11 33 40 14 11 7 2 118 

Vertebrae 3 17 19 7 2 12 3 63 

Ribs 2 8 17 8 1 12 1 49 

Upper 
front 

17 61 96 31 31 31 21 288 

Lower 
front 

1 5 12 1 3 4 3 29 

Pelvic 
region 

7 18 24 8 1 5 3 66 

Upper hind 10 21 28 11 10 11 5 96 

Lower 
Hind 

3 11 21 4 7 6 2 54 

Mp+ph 
indet. 

5 1 9 2 6 2 0 25 

Total 96 280 425 137 102 120 71 1 231 

Total excl. 
loose teeth 

85 247 385 126 91 113 69 1 117 

Difference between including and excluding loose teeth in totalNISP per period 
χ2 = 0.402 
df = 6 
p = 0.999 
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Table 15.  
Anatomical distributions of bones from cattle (Bos taurus) (n=996), during the Bronze Age, Asine. 

 EH 
(n=93) 

EH III-MH 
I (n=204) 

MH I-II 
(n=266) 

MH III-LH 
I (n=95) 

LH I-IIB 
(n=78) 

LH IIB-IIB 
(n=93) 

LH IIIC 
(n=150) 

Total 

Horn 3 4 14 5 3 1 2 32 

Cranial 8 19 21 7 6 6 20 102 

Mandible 6 18 31 4 10 7 15 89 

Loose 
teeth 

9 15 23 20 15 19 16 117 

Vertebrae 9 14 18 2 1 4 10 58 

Ribs 4 1 4 2 0 3 4 18 

Upper 
front 

17 44 39 13 14 9 20 157 

Lower 
front 

6 9 12 8 4 10 1 50 

Pelvic 
region 

3 12 17 2 1 0 6 41 

Upper 
hind 

4 11 23 4 4 7 14 68 

Lower 
Hind 

6 29 31 14 11 13 27 133 

Mp+ph 
indet. 

18 28 33 14 9 14 15 131 

Total 93 204 266 95 78 93 150 996 

Total excl. 
loose teeth 

84 189 243 75 63 74 134 865 

Difference between including and excluding loose teeth in totalNISP per period 
χ2 = 1.65 
df = 6 
p = 0.949 
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ABSTRACT 

From at least the Late Neolithic through the end of the Bronze Age and onwards, people continued to 
inhabit the settlement of Asine. For this reason, the site makes an interesting starting point for discussing 
long term change. This short paper presents new data on the animal bones from Bronze Age Asine. The data 
set is used for a zooarchaeological discussion of the site from a diachronic perspective in terms of 
centralization and regional change. This has not been attempted previously. Zooarchaeological patterns 
from urban or central sites in other parts of the world are compiled as a framework for this purpose. The 
focus is on patterns of relative taxonomic abundances, anatomical distribution, mortality curves and sex 
distributions of cattle, sheep/goat and pigs. These are examined specifically for the animal bone assemblage 
from Bronze Age Asine. Differences and/or similarities with the general trends indicative of centralization 
are discussed for the study site. The results show that the Early Helladic Asine should be seen as a smaller 
rural site. The even relative abundances of cattle, sheep, goat and pigs indicate that the animal management 
was not specialized but rather mixed, pointing the site was relatively independent in terms of animal 
management. The increase in sheep/goat during the Middle Helladic indicates an increasing dependency on 
animals yielding secondary products, symptomatic of regional and centralized organization. This supports 
the archaeological evidence of the site, indicating that it was an important village to its immediate valley 
during this period. This function persisted during the Late Bronze Age. From a zooarchaeological 
perspective, it is not likely that Asine was a regional center. Some degree of sustainable animal management 
was probably existent near or at the site. I propose that Asine should be seen as an intermediary key site in 
the communication system as well as for the exchange of animals. 
 
 
 

 

KEYWORDS: Asine, Aegean Bronze Age, Zooarchaeology, Centralization, Regional change, Animal man-
agement 
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1. INTRODUCTION 

On a peninsular cliff-and-bay-site in the region of 
Argolis, we find the prehistoric settlement of Asine. 
Here the habitation was more or less continuous 
from at least the Early Helladic (EH, ca. 3100-2100 
BC), to the 8th century BC (Frödin & Persson, 1938; 
Hägg & Hägg, 1973; Wells, 1983; Nordquist, 1987; 
Figure 1). Because of its long continuity, Asine 
makes a good case for studying general patterns of 
change from a long-term perspective.  

This paper aims to investigate Bronze Age Asine 
in terms of centralization, a concept including dis-
cussions regarding independence vs dependence on 
the surrounding area or local resources and regional 
organization. Because Asine was important for its 
immediate surrounding valley area in at least the 
Middle Helladic period (MH, 2100-1600 BC) 
(Nordquist, 1987), any changes in the local economy 
should be reflected in the archaeological record of 
the settlement. Are there any zooarchaeological indi-
cations of centralization at Asine during the Bronze 
Age? Asine has not been the focus of research from a 
zooarchaeological diachronic perspective, making 
this study even more relevant for the site and for the 
Argolis region.  

Zooarchaeological perspectives on centralization 
during the Bronze Age in mainland Greece are need-
ed. In order to expand this type of research a com-
parative approach is required. By pinpointing zooar-
chaeological patterns occurring at other central 
and/or urban sites a theoretical frame can be set up, 
which can be tested on a data set. In order to do so, a 
schematic review on zooarchaeological studies from 
early urban sites is presented. This schematic func-
tions as a model for the process of centralization in 
this study.  

2. ZOOARCHAEOLOGICAL PATTERNS 
OF CENTRALIZATION 

Centralization is a process which concentrates in-
teraction, decision-making and power within a spe-
cific group or location (e.g. Nakoinz 2012: 219; Joyce 
& Barber 2015: 820). Urbanization is a contextual 
concept where signs of growing dependency on sur-
rounding farms indicate that the settlement is grow-
ing in importance regionally. This is due to the gath-
ering of people who specialize in not only subsist-
ence but also economic, administrative and/or reli-
gious aspects of the society. These settlements affect 
a larger hinterland (Smith 2007: 4; see Mogren 2013). 
While centralized environments often are character-
ized by the influence and dependence of the hinter-
land, such settlements are not necessarily character-
ized by urbanization in terms of the gathering of 
people. For example, political centres might not be 

characterized by the gathering of people, but rather 
as the location for the concentration of political au-
thority.  

In the present study, the focus is on relative taxo-
nomic abundance, skeletal part frequencies, and 
mortality curves and sex distributions. These catego-
ries often form the basis of zooarchaeological studies 
of centralization or urbanization processes (e.g. 
Ekman 1973; Zeder 1991; Wapnish & Hesse, 1988; 
Vretemark 1997; Magnell 2009; Allentuck & 
Greenfield 2010; Redding 2010; cf. deFrance 2009). 
The data derive from sheep/goat, pig and cattle, be-
cause they are most abundant in number, and more 
prone to provide statistically significant counts.  

 In order to provide the frames for the study, I re-
view examples from foremost urban environments, 
summarized in Table 1. Table 1 is not intended to be 
a formulation of a set of correlates. It is important to 
remember that complementary local data and trends 
are needed, since the effects of socio-economic pro-
cesses regarding animal management and produc-
tion differ geographically and temporally (deFrance, 
2009).  

2.1. Relative taxonomic abundances 

Relative taxonomic abundances are basic ingredi-
ents of almost any zooarchaeological study, and can 
give important information about the animal con-
sumption, management and production at a site.  

Halstead (1996) connects the dominance by one 
species to a large scale specialization in animal man-
agement. An increase of sheep/goats in urban envi-
ronments has been interpreted as the intensification 
of stock-keeping for centralized provision, im-
port/export systems, and surplus (Zeder, 1991; 
Allentuck & Greenfield, 2010; deFrance, 2009; Table 
1). The decrease of pig seems in some areas be symp-
tomatic of the above as well. Since the pig is mainly 
a meat and fat animal, they are not as valuable for 
producing surplus (e.g. Ekman, 1973; Redding, 1991; 
Zeder, 1998). This was discussed by Zeder (1998) in 
her study of the decrease of pig in the Ancient Near 
East, which was linked to the eventual prohibition of 
the animal. The presence of pig that still occurred 
might be indicative of domestic production, i.e. at a 
household level (Redding, 1991). Similarly, a de-
crease in pig abundance at some Mediterranean 
sites, e.g. Cypriote LBA sites, has been demonstrat-
ed. In this area, the decrease in pigs is ascribed to 
deforestation, i.e. larger grazing areas, and improved 
agricultural technology, which made the keeping of 
bovids advantageous (Schwartz, 1974; Ekman, 1977; 
cf. Macheridis, 2011).  

A decrease in pigs is often indicative of urban en-
vironments, explained by the increased import of 
sheep/goat and cattle from surrounding rural com-
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munities to support the population within the city 
walls (e.g. Vretemark, 1997; Magnell, 2009). This bo-
vid/pig opposition is not universal and is not al-
ways „positive‟ for the sheep/goats, as in the above 
examples. In the early stages of urbanism, the keep-
ing of pigs could have been the easiest solution for 
generating meat for a larger amount of people. This 
has been noted for a number of Swedish as well as 
German Early Medieval towns (Vretemark, 1997; 

Benecke, 1994). Even if extensive large-scale pig 
husbandry seemingly decreased with time in Scan-
dinavian towns, the keeping of pigs might have been 
an important part of urban household strategies. 
Since they are relatively easy to keep and feed, and 
can have a fast growth curve, it has been suggested 
that it was the most important type of urban animal 
husbandry until the 18th century (Szabó, 1970).  

 

 

2.2. Skeletal part’s representation 

In her study of the early urban economies in the 
Near East, Zeder found body part selection and 
standardized butchery to be the most indicative var-
iable in the study of urban economies and redistribu-
tive systems (Zeder, 1991).  

The interpretation of body part selection is made 
directly from animal bone assemblages, while ani-
mal husbandry is perhaps a more indirect measure 
(ibid., 1991). As a contrast, an even anatomical repre-
sentation is often used as a sign of slaughter and 
butchery on-site, and not of the distribution of meat 
or provision from elsewhere. Before any interpreta-
tion, it is important to consider the matter from a 
taphonomic perspective. The most famous example 
of this discussion is the equifinality of patterns 
where compact long bones dominate (e.g. Binford, 

1978; Lyman, 1994; 2004; Marciniak, 2005; Orton, 
2012). It is thus important to discuss whether a cul-
tural selection is the most probable explanation or 
whether such a pattern is due to post-depositional 
processes.  

If an uneven anatomical distribution, such as a fo-
cus on the meaty long bones, is present within a 
sample, and is culturally derived, it can be interpret-
ed in different terms than centralization. For exam-
ple, it can be thought of as remains of consumption 
restricted to these body parts, while the slaughter 
waste has been disposed of elsewhere in the settle-
ment. In order to discuss uneven anatomical repre-
sentations as indicative of regional distribution of 
standardized meat portions, i.e. that the animal car-
cass was cut up and specific body parts selected pri-
or to entering the settlement, other strands of evi-

Table 1 Schematic overview of zooarchaeological patterns from central or urban sites 

Variables 

Zooarchaeological trends in urban envi-
ronments Explanations References 

General Specific 

Bovines and 
caprines 

Increase 
 

Intensification of stock-keeping for central-
ized provisioning, import/export systema-
tization (in comparison to rural sites) and 

surplus of secondary products 

Ekman, 1973; Vretemark, 
1997; 2001; Magnell, 2009; 

Zeder, 1991; deFrance, 
2009:115; Allentuck & 

Greenfield, 2010 

Specific age and 
sex patterns, 

beyond season-
al and pastoral 

need 

Older culling ages; 
Older milk 

cows/draught oxen 

Prime-age animals imported, local non-
elite consumption of older animals 

Wattenmaker, 1994 

Import of animals from surrounding 
farms/villages 

Ekman, 1973; Vretemark, 
1997; 2001; Magnell, 2009; 

Redding, 2013 

Pigs 

Decrease 
 

Effect of demand of cattle due to agricul-
tural intensification 

Szabo, 1970; Ekman, 1973; 
Vretemark, 1997; 2001; 

Magnell, 2009; Redding, 
1991; Zeder, 1998 

 
Increase within 

households 

Not generating surplus of renewable kind 
needed for redistributive societies and 

large-scale husbandry, not as easily man-
aged in closed space. Suitable for domestic 

rearing 

Anatomical 
distributions 

end-products 
and consump-

tion 
Uneven distribution 

Dependent on meat provision from im-
ported animals 

Zeder, 1991; 
Wapnish & Hesse, 1988 

Selective distribution of body parts and 
standardization of butchery 

Zeder, 1991; Allentuck & 
Greenfield, 2010:21 

 
Differential spatial 

distribution 
Selection of body parts made on basis of 

socioeconomic status 

Wapnish & Hesse, 1988; 
Allentuck & Greenfield, 

2010:21 
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dence must also be considered, such as contextual 
information from the site.  

Samples selected from a mixture of primary de-
posits could disturb general tendencies by instances 
of special depositions. For example, if the samples 
only derive from specific infills it cannot be guaran-
teed to accurately describe tendencies, such as the 
general patterns of body parts representation. For 
this purpose, samples from secondary or tertiary 
material could instead be more suitable, as they are 
more likely to represent average everyday-life activi-
ties (Fuller et al., 2014: 181).  

2.3. Mortality curves and sex distributions 

The selection of specific ages seems to be a univer-
sal pattern indicating centralization or urbanization.  

From non-elite dwellings at Kurban Höyük, 
Wattenmaker (1994) suggests the lack of 2-3 year-old 
caprines to be a sign of export of prime-age animals 
for meat purposes, while the older are eaten locally, 
perhaps part of a state-controlled system. At the 

Worker‟s Town at Giza, the large set of faunal re-
mains is dominated by young male cattle and 
sheep/goat, taken as signs of import and not self-
supported subsistence (Redding, 2010). The faunal 
remains from the EBA urban center Titris Höyük 
show an even skeletal element representation to-
gether with specific culling ages, which are inter-
preted by Allentuck and Greenfield (2010) as a sign 
that the animals were brought alive and then butch-
ered, and also perhaps raised on site, i.e. that it was a 
consuming site. Later culling ages in slaughter fre-
quencies of foremost cattle have been observed in 
urban environments (Vretemark, 1997; Magnell, 
2009; deFrance, 2009). This particular pattern is seen, 
for example, in assemblages from Medieval Scandi-
navia, such as Skara (Vretemark, 1997), Kungahälla 
(Vretemark, 2001) and Lund (Ekman, 1973). In this 
region, it is often interpreted as the result of import 
or tax incantation.  

 

Figure 1 Map of Asine and Argolis. Right: the region Argolis with mentioned sites; Left: the excavation areas of Asine. 
Figure reproduced from Macheridis (2017) with permission. 

3. ASINE DURING THE BRONZE AGE 

Urbanization in Aegean Bronze Age societies has 
been the focus of debate and discussion (e.g. 
Branigan, 2001). According to Bintliff (1997), waves 
of urbanism are not evidenced in Greece until the 
Late Archaic, even if he later argued for towns and 
early state formation processes in the Middle and 
Late Bronze Ages of Greece (Bintliff, 2012). Asine 
was not a key site during these periods, but rather a 
village central to its immediate surrounding valley 

and the sites within (Nordquist, 1987). Further, as 
the settlement was coastally located, it is also possi-
ble that it had a harbour function, which would also 
have made Asine an important settlement in the re-
gion during this period. If the above is true, the fau-
nal remains should nevertheless yield patterns in-
dicative of centralization.  

The Swedish excavations of Asine started with the 
initial project 1922-1930 (Frödin & Persson, 1938), 
and were followed by several campaigns in the 
1970s (Hägg & Hägg, 1973; Hägg & Fossey, 1980; 
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Hägg & Nordquist, 1992). There is evidence of a 
smaller Early Helladic (EH, 3100-2100 BC) settle-
ment. This continued in the EH III-MH I (ca. 2200-
1900 BC), which is characterized, among other 
things, by its bothroi, a type of pit often found on EH 
sites (Strasser, 1999; Macheridis, 2016). The first real 
expansion of Asine was during the Middle Helladic 
(2100-1700 BC). As indicated by its architectural re-
mains, diverse material as well as inclusion of differ-
entiated grave goods and cemeteries (Nordquist, 
1987), MH Asine could have had a central function 
for the immediate valley. The settlement expanded 
to the Barbouna Hill during the late part of the peri-
od (Figure 1). This area was reused as a cemetery 
during the Late Helladic (LH, 1700-1050 BC) 
(Nordquist, 1987; Ingvarsson-Sundström et al., 2013).  

There are several signs of increasing social com-
plexity in the MH III-LH I period (ca. 1800-1600 BC). 
The mortuary evidence, with graves from different 
burial areas, is different in, among other things, 
grave morphology and in number of grave goods 
(e.g. Nordquist, 1987: 101; Voutsaki et al., 2011; 
Ingvarsson-Sundström et al., 2013). This develop-
ment continues to the LH. For example, the pottery 
of the LH settlement has been interpreted as modest; 
yet the chamber tomb collection of Asine is amongst 
the most numerous and “wealthy” in the region 
(Gillis, 1996). Judging by the graves and architectural 
remains as well as material culture, we have a rather 
complex social situation represented on a small area 
during these periods, compared to other sites such as 
Mycenae. 

4. THE ANIMAL BONES FROM BRONZE 
AGE ASINE 

Previous studies on the animal bones from Asine 
have only partly been published (Moberg Nilsson, 
1996; Macheridis, 2016; 2017). The zooarchaeological 
data in this study derives from a re-examination of 
the animal bones from the excavations of the Lower 
Town 1926 and the Barbouna campaigns 1970-1974 
and 1989.  

4.1. Sample selection 

Of the 6129 identifiable animal bone fragments 
from Bronze Age Asine, this paper focuses on the 
bones from sheep/goat (1833 bones), pig (1701 
bones) and cattle (1264 bones). These animals consti-
tute the majority, 4798 bones (ca. 78%), of the animal 
bones from the site. As visible in Table 1, these ani-
mals are often central in the discussion of zooar-
chaeological patterns of centralization. Further, the 
material from Asine was mostly hand-collected, 
which means that smaller bones from birds and fish-
es are most likely under-represented (Mylona, 2003). 
Because of this, a focus on smaller animals would 

probably be biased and is therefore excluded as a 
variable in this paper. Still, smaller bones, such as 
carpals and tarsals from medium-sized animals, 
could also be under-represented because of the lack 
of systematic sieving (Davis, 1987: 29). 

The animal bones derive from mainly secondary, 
and even tertiary, deposits, meaning that they reflect 
redeposited waste materials from the site. Primary 
deposits, such as pit infills, are excluded. Thus, the 
animal bones from Asine reflect general tendencies 
rather than contextual variations as specific patterns 
of consumption (see section 2.2).  

An exception from this is the bones from EH III-
MH I, most of which derive from so called bothroi-
pits. These are primary deposits, i.e. the animal bone 
waste that was thrown in the pits was produced 
nearby (Schiffer, 1987). It has been acknowledged 
that these features are probably closely connected to 
the houses and households at the site (Macheridis, 
2016). Thus, the content of the bothroi might not be 
representative of the general EH III-MH I. However, 
a chi-square test of significance (χ2 = 0.480, df = 2, 
p=>0.05) showed that excluding animal bones from 
the bothroi did not produce any differences statisti-
cally, which is why they are included in this paper.  

4.2. Zooarchaeological methods 

In this study, the Number of Identified Specimens 
(NISP) is used as quantification, instead of second-
ary measures such as Minimum Number of Individ-
uals (MNI). This depends mainly on the potential 
problem of „interaggregate interdependence‟ when 
using MNI (Lyman 2008: 58). In short, MNI is a sec-
ondary measure and will be different, depending on 
the level of contextual resolution. The NISP-count 
remains the same whether based on single units or 
the whole assemblage. Further, research has shown 
that MNI-counts can be predicted using NISP, which 
is why the former is here considered redundant 
(Grayson & Frey 2004). Although NISP is problemat-
ic because, amongst other things, increased fragmen-
tation increases NISP, it is nevertheless considered 
more suitable than MNI, given the above-mentioned 
issue.  

Postcranial data have been used for age assess-
ments (see section 4.5). Fusion status and recording 
follow Silver (1969), Habermehl (1961), and 
Vretemark (1997).  

4.3. Relative taxonomic abundances 

The relative abundances of cattle, sheep/goat and 
pig during the Bronze Age are illustrated in Figure 2. 
The results of a chi-square test indicate that the spe-
cies compositions were different through time (χ2 = 
98.5, df = 8, p=<0.05).  
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During the EH, it seems that a mixed herd strate-
gy existed: all animals contributed 32-35% to Figure 
2. The ratio between sheep and goats is relatively 
even, 1:1.6, supporting this scenario. An increase in 
pigs is visible during the EH III-MH I period. This 
could perhaps indicate that the settlement became 
more independent in terms of production and more 
isolated from other sites in the region. This was ar-
gued by Fillios (2006) regarding the over-
representation of pig bones in the late EH Helike.  

The EH III-MH I sheep:goat ratio, 1:2.6, shows 
that goats might have been more common, but this 
difference evens out in the MH period (1:1.3). A de-
crease of pig is visible during the Middle Helladic 
and into the early Late Helladic period (Figure 2). 
This coincided with an increase in sheep/goats. This 
general change has also been noted by Ingvarsson-
Sundström et al. (2013). Perhaps the decrease in pigs 
can be connected to the growing social dynamics 
associated with the MH III-LH I. As discussed in 
section 2.1, the decrease in pigs and increase in 
sheep/goats is often associated with a regional 
change, in which the demand for a surplus of sec-
ondary products leads to an intensification of stock-
keeping of ovicaprines (see Table 1). The regional 
changes during this period, as visible in e.g. the 
wealthy Shaft graves of Mycenae, are often seen as 
the prequel to the creation Mycenaean cultural com-
plex later on. It is possible that already during this 
transitional period the process of centralization had 
begun in the region, leading to a focus on 
sheep/goat in animal production. 

 

Figure 2 Relative abundances of sheep/goat, pig and cattle 
during the Bronze Age, Asine. Data from MH from 

Macheridis (2017). 

Sheep increased in relation to goats (1:0.5), which 
changed to the LH when goats increased again 
(1:2.2). The LH animal management seems, however, 
to have been based on ovicaprines at Asine. This is 
consistent with the social dynamics in the region 
during the Mycenaean period, in which obvious cen-

tral places, such as Mycenae and Tiryns, emerged. 
Cattle seem to diminish in importance after the EH, 
but then appear steady at around 25%. Still, the cat-
tle body contains more meat in relation to the small-
er animals, so the importance of cattle meat might be 
somewhat invisible in Figure 2 (see Gejvall, 1969). 

4.4. Skeletal parts’ representation 

Anatomical distributions for sheep/goat, cattle and 
pig are illustrated on Figure 3. The following catego-
ries are used: Head (horn, skull, mandible, loose 
teeth), Trunk (vertebrae, sternum, ribs), Upper front 
(scapula, humerus, radius, ulna), Lower front (car-
pals, metacarpals), Pelvis (the innominate bones), 
Upper hind (femur, patella, tibia, fibula), Lower hind 
(astragalus, calcaneus, tarsal, metatarsals), and Feet 
and metapodials indet. (metapodials and phalanges). 

Chi-square tests on the anatomical distributions 
with and without loose teeth of all three animals did 
not result in any statistical differences, which is why 
loose teeth are included. The anatomical part distri-
butions of all three animals share some characteris-
tics. Most of the body is represented, with an over-
representation of head and upper body. The lower 
elements are missing, except for cattle. Since parts 
from the whole body are represented among all an-
imals during the BA, this probably means that living 
animals or whole bodies were butchered on or close 
to the site (see Macheridis & Tornberg, 2011). 

The under-representation of fragile bone frag-
ments such as spongy bone as vertebrae and pelvis-
es, as well as fragile juvenile remains, is evident. It is 
probable that post-depositional processes have dis-
turbed the general character of the animal bone as-
semblages from Asine (Macheridis, 2017); post-
depositional destruction often targets less dense 
bones, such as vertebrae and ribs (Lyman, 1994). The 
lime-rich soils of Asine have proved to preserve the 
fragile skeletal remains of many infants and children 
buried within the settlement (Ingvarsson-
Sundström, 2008; see Bannert, 1973). This speaks 
against the assemblages as totally biased by tapho-
nomic processes below ground.  

The differences between skeletal parts‟ representa-
tions of sheep/goat, pig and cattle during the differ-
ent periods of the Bronze Age were tested through 
chi square statistics. This allowed for the detection of 
any statistically significant patterns within each pe-
riod. Non-significant results indicate that the ana-
tomical distributions should not be used for archaeo-
logical discussion, as they are most likely random. 
Still, the extent of the post-depositional destruction 
bias warrants that the interpretation of statistically 
significant patterns of anatomical distributions must 
take this into account, as is the case below.  
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Figure 3 Skeletal part frequencies (%NISP) for sheep/goat, cattle, and pig, Bronze Age Asine 
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Even though the temporal differences of body 
parts‟ distributions of sheep/goat are statistically 
significant (Figure 3), there seems to be no major 
significant systemic change in carcass use. The peak 
of bones from the upper hind leg during the EH is 
unusual, but it cannot be verified, as it is based on a 
relatively small sample. The anatomical distributions 
of cattle are statistically different through time (Fig-
ure 3). The general characteristics, with relatively 
even frequencies of the head, upper limbs and the 
distal extremities, are different from the other ani-
mals (Figure 3). The head becomes gradually more 
abundant, while the proportion of the lower extremi-
ties and feet decreases towards the LH. This could be 
a consequence of chopping off the distal extremities 
or of skinning the carcasses before entering the set-
tlement. If so, it would indicate that the bodies en-
tered the village already slaughtered and perhaps 
butchered in larger pieces during the LH. As this can 
be contradicted by the presence of other parts of the 
body, it is hard to argue for.  

The over-representation of head bones from pigs 
in the EH and MH is statistically significant (Figure 
3). Although loose teeth are more uncommon in pigs 
than in the bovids, this over-representation could 
also be due to taphonomy, as the skull is more ro-
bust in suids. Still, the head is also meatier among 
pigs. The focus on heads seems to diminish after the 
MH period. Whether or not this reflects human se-
lection is difficult to establish.  

4.5. Mortality curves and sex distributions 

The mortality curves for the three domesticates 
(Figure 4) are based on postcranial fusion data, since 
dental data was insufficient as complete mandibles 
were only found in a few cases. The use of such data 
means that juvenile and senior individuals are not 
well-represented. Figure 4 presents uniform curves 
for all animals in all Bronze Age periods. 

For both sheep/goat and cattle, there is a focus on 
older individuals. This could be a taphonomic bias 
favouring adult specimens, since bone fragments 
from younger individuals are more fragile and 
smaller, and thus less prone to survive post-
depositional density-mediated attrition. Individuals 
slaughtered at 2.5-3.5 years and above make up ca. 
50-56% of the age assessed bones from sheep/goat 
(Figure 4). Ca. 13-17% derived from animals below 

the age of one year, indicating animal management 
in proximity of and/or connected to the site. No sta-
tistically significant difference between the mortality 
curves of sheep/goat could be detected (Figure 4). 

Between 59-71% of the specimens from cattle were 
from individuals aged 3-4 years and above during all 
periods. Compared to other time periods, the mortal-
ity curves signal that less juvenile and young cattle 
were killed off during the MH and LH. This differ-
ence is statistically significant. Perhaps the herd 
management at Asine favoured the slaughter of pre-
dominantly old cattle. This does not explain the lack 
of juvenile individuals, needed to sustain the flock, 
in Figure 4. As mentioned above, taphonomic post-
depositional erosion targeting fragile bone might 
explain the lack of juvenile bone fragments. Alterna-
tively, this particular pattern could be discussed as 
the importation of such animals to the settlement 
from the surrounding farms. This was, as presented 
in Table 1, one of the most common zooarchaeologi-
cal patterns of centralization. 

The mortality patterns of pigs seem to differ (Fig-
ure 4). There is a gradual shift towards increasing 
culling of juvenile pigs (<12 and around 12 months). 
In the MH and during the transition to the LH, spec-
imens from pigs aged one year or below make up 
47%, respectively 43% of the age assessed assem-
blage, while this number increases to 57% in the Late 
Helladic. This corresponds to the general decrease in 
pigs through time (Figure 2). This is, however, not a 
statistically significant pattern, and is therefore diffi-
cult to discuss zooarchaeologically. 

Table 2 includes sex assessments made on speci-
mens from sheep/goat, cattle, and pig. The samples 
are small, and cannot be verified as representative. 
The results of Kolmogorov-Smirnov tests show that 
in none of the cases is the observed Dmax above the 
minimum Dmax, indicating that the H0, i.e. that 
there is no differences between the samples, cannot 
be rejected (Shennan, 2007, 56-60). Sex assessed 
bones of sheep/goat are in general evenly distribut-
ed between males and females, although with slight-
ly more males in the MH and LH. More males are 
identified in the EH sub-assemblages of cattle. Simi-
lar to sheep/goat, we can observe a peak of male 
specimens during the MH. Perhaps this is an indica-
tion of a focus on meat rather than milk production. 
There are more sex assessments of specimens of pigs. 
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Figure 4 Relative survivorship curves, based on epiphyseal union data (%NISP), of sheep/goat, cattle, and pig in Bronze 
Age Asine. 
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This can be explained in taphonomic terms, since 
sex assessments are made on the basis of teeth, 
which are more resilient to post-depositional de-
struction than bone. There is a domination of tusks 
from suid males in all periods (Table 2).  

Table 2 Sex assessments on bones from sheep/goat, cattle 
and pig from Bronze Age Asine.  

 
 

Sheep/goat Cattle Pig 

Ram Ewe Bull Cow Boar Sow 

EH 1 1 2 0 5 0 

EH III-MH I 4 3 2 1 6 2 

MH 10 7 9 4 29 7 

MH III-LH I 0 4 0 0 6 1 

LH 4 3 2 0 10 5 

Total 19 20 14 6 57 15 

Dmax min. 0.435 0.581 0.395 

Dmax obs. 0.136 0.341 0.155 

5. ASINE, ITS FUNCTION AND ITS 
RELATION TO THE REGION 

The aim of this paper is to provide some perspec-
tives on Asine and its place in the region during the 
Bronze Age. Table 3 contains the general conclusions 
on whether or not the animal bones from the site 
indicate centralization in comparison, with general 
trends of such processes compiled in Table 1.  

The relative taxonomic abundances of the three 
animals indicate that there was no large-scale spe-
cialization. Even if we can observe a trend with 
mixed relative abundances of sheep/goat, cattle and 
pig in the EH to more uneven in MH and LH, to call 
this a large-scale specialization is presumptuous, 
since no clear domination of any animal can be ob-
served. This appears to be the case for other sites in 
Argolis, and the Aegean (Halstead, 1996; 
Trantalidou, 1989).  

The animal bones do not indicate any centraliza-
tion of Asine during the EH. The transition to a focus 
on pig during EH III-MH I could be a clue to chang-
es of the regional communication and societal sys-
tem in the end of EH, or the so called EH II/III col-
lapse or gap (e.g. Bintliff, 2012; Davis, 2013; Wiener, 
2014; cf. Weiberg & Finné, 2013). The high abun-
dances of pigs at EH IIIA Helike have been suggest-
ed to be symptomatic of a more isolated rural envi-
ronment (Fillios, 2006). Although uncertain because 
of revised chronologies (see Reese 2008), pig also 
increased between EH III and MH at nearby Lerna, 
according to Gejvall (1969). 

At Asine, pigs decreased in abundance towards 
the LH, while sheep/goat increased. An increase of 
sheep/goat is visible also at LH I Lerna (Gejvall 
1969:6). When compared to the general trends of cen-
tralization (Table 1) and the archaeological 

knowledge of the emergence of a complex societal 
structure, the so called Mycenaean economies, this 
ovicaprine increase perhaps reflect higher regional 
demands for such animals. This might have come 
from regional centers, or production centers, for 
wool making and/or meat consumption. In which 
part of the chain was Asine located: the importing or 
exporting node? 

Although the input of prime-age and old 
sheep/goats at Asine could be used to indicate im-
ported animals from the surrounding area, the exist-
ence of younger individuals suggests local husband-
ry, i.e. from the immediate surrounding or stock-
keeping activities connected to the site. There are no 
clear signs of import of sheep/goats to the village. A 
focus on old cattle existed (60-70% of age assessed 
specimens), which could be explained in terms of 
them being imported to Asine. The older animals 
might have been brought to the village when no 
longer usable for work, as a form of taxation on the 
nearby farms, as in the Scandinavian parallel, men-
tioned earlier (Vretemark, 1997; Magnell, 2009). One 
possible interpretation of Asine‟s regional function is 
as a small but central village for the immediate val-
ley, where animals were occasionally brought in by 
passing pastoralists and nearby farms.  

Halstead (1996) has previously suggested that the 
supposed animal husbandry supporting Mycenaean 
palatial sites was neither large in scale nor highly 
specialized. Rather, the palace economies relied on 
mixed farming communities in the surrounding ar-
ea. Palatial sites should then show similar character-
istics to early urban environments, following the 
above reasoning, in terms of taxonomic abundance, 
body parts‟ selection, and age/sex distributions.  

The closest palatial site with published animal 
bone data is Tiryns (von den Driesch & Boessneck, 
1990). If we compare Asine to this site, we can note 
that the faunal remains from Asine actually dupli-
cate some of the patterns that are also evident at 
Tiryns. Among these is the on-site slaughter of 
sheep/goats, primarily of adult ages, but with inclu-
sion of older animals (von den Driesch & Boessneck, 
1990). The faunal remains from Tiryns testify to a 
focus on wool production, according to von den 
Driesch and Boessneck (1990).  

While local centres exported sheep to the bigger 
regional ones, for example, they still affected the hin-
terland and still maintained their central importance 
to the immediate surroundings. Tiryns was probably 
foremost supported by its own local area, but advan-
taged on trade input from other smaller local centres 
in the form of control of raw materials and craft pro-
duction rather than subsistence and basic economic 
needs (Halstead, 1999; 2011; Earle, 2011). This re-
veals a regional economy built on local centres, 
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communications and exchange, rather than pyrami-
dal-controlled systems (cf. Small, 1999). It is possible 
that Asine was one such local centre. During the LH, 
sheep were lacking in relation to goats at the site (ra-
tio 1:2.2). This indicates perhaps that they might 
have been imported rather than consumed within 
the site‟s boundaries. In addition to the zooarchaeo-
logical patterns, it is important to note the possible 
function of Asine as a harbour, as well as indications 
of social stratification at the site visible in the cham-
ber tombs. This indicates a central and dynamic 
function of the site, at least to its immediate valley 
(see Gillis, 1996).  

If there were no suitable areas to keep pigs, this 
might be a reason as to why pig decreases. This is 
maybe not the case, though, in Argolis, even if peri-
ods of aridity occurred throughout the Bronze Age 
(e.g. Wiener, 2014; Kaniewski et al., 2013; Weiberg et 
al., 2016). According to Redding (1991) and Zeder 

(1998), the pig is not as suitable as the main stock if 
the aim is to produce surplus and generate second-
ary products. At Asine, the slaughter of juvenile pigs 
and piglets becomes more accentuated towards the 
later Bronze Age. Together with the general decrease 
in pigs observed in this period, this indicates that 
perhaps the domestic production of pigs grew as a 
supplement to the increasing management of 
sheep/goat. More offspring than needed were pro-
duced inside the settlement. They were consequently 
killed off. An over-representation of juvenile pigs to 
slaughter and the possible local keeping of swine 
seem to have occurred at Tiryns (von den Driesch & 
Boessneck, 1990). As noted by Halstead and 
Isaakidou (2011), to fatten one or two pigs was a sig-
nificant cost to the household. This would be con-
sistent with the tendency at Asine over time to cut 
costs by not breeding too many pigs into adulthood 
or optimum meat weight.  

Table 3 Zooarchaeological patterns of centralization at Bronze Age Asine 

 

6. CONCLUSIONS 

The comparison between more general patterns of 
centralization and the specific patterns at Bronze 
Age Asine has built up a narrative of animal man-
agement at the site from a diachronic perspective.  

Starting off as a rural community during the Early 
Helladic, zooarchaeological evidence indicates that 
the settlement developed to include other site func-
tions during the course of the Bronze Age. In the 

MH, it is credible that Asine took on an important 
function for its immediate surroundings and nearby 
farms. Older bovids were brought to the site, alt-
hough Asine probably had an independent sustain-
able stock-keeping system for secondary products. 
Older and used cattle might have been occasionally 
brought into the settlement as large portions of meat. 
While pig keeping in general declined during the 
MH and onwards, it is possible that domestic pro-
duction of pig became important into the Late Hel-

Variable EH EH III-MH I MH 
MH III-

LH I 
LH General characteristics 

Relative taxonomic 
abundances 

Mixed 
stock 

Increase in 
pigs 

Slight increase 
of sheep/goat, 
slight decrease 

of pigs 

Clear increase of sheep/goat, 
clear decrease of pigs 

 

Skeletal parts’ repre-
sentation 

    

Decrease of cattle 
lower extremities 
and feet (result of 
long-term change 

or taphonomic 
bias?) 

Presence of whole bodies on 
site 

Age/sex distribution  Increase of juvenile pig 
Increase of juve-

nile pig 
Focus on adult and older 

cattle 

Context information  

Bone input of 
the bothroi 

does not dis-
turb the gen-
eral tenden-

cies 

   
Cultural layers with primary 

and secondary refuse 

Post-depositional 
disturbance 

     

Post-depositional impact is 
evident but to an uncertain 

degree 

Smaller elements of medi-
um-sized mammals might 

be underrepresented due to 
lack of sieving 

Overall indicative of 
centralization 

No No Uncertain Perhaps Perhaps 
Perhaps in the later Bronze 

Age periods 
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ladic, based on the increase in slaughter rates of ju-
venile pigs. In relation to the bigger regional sites, 
Asine passed on suitable animals for wool produc-
tion or larger feasting activities. The site would in 
this scenario have functioned as a key site in the 
small region, connecting the Asine valley with the 
larger palatial sites and the vaster Argolid region.  

In this discussion, the zooarchaeological patterns 
at Asine were briefly compared to the ones from the 
nearby sites, Lerna and Tiryns. However, as this 
study focuses on Asine solely, a holistic comparative 
approach was not attempted. For this purpose, other 
regional sites from Argolis and the vaster Pelopon-
nesian region, which has been zooarchaeologically 
examined, such as Pylos (Nobis 1993), Midea 
(Gejvall 1983; Reese 1998) and Ayios Stefanos (Reese 
2008), should be included. Future studies focusing 
on such a comparative approach are vital, in further 

testing the zooarchaeological patterns of centraliza-
tion presented in this paper.  

To further illuminate Asine‟s place in the region it 
is necessary to study the coastal as well as industrial 
aspect of the site, in terms of antler craft refuse. To-
gether with the osteological analysis, isotopic studies 
of the bones could also further illuminate animal 
sourcing and management (e.g. Madgwick et al., 
2013; Guiry et al., 2014; Meier et al., 2014; Reitsema et 
al., 2015). For example, analysis of strontium iso-
topes could give information on the migration and 
movement of animals, and thus provide a basis for 
the discussion of the export/import of animals, ani-
mal exchange and long distance trade of animals 
(e.g. Viner et al., 2010; Thornton, 2011; Arnold et al., 
2013). The shifting functions of Asine during the 
Bronze Age can thus be further investigated, and the 
hypotheses proposed in this study more thoroughly 
tested.
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The Use of Multiple Correspondence
Analysis (MCA) in Taphonomy: The Case
of Middle Helladic Asine, Greece
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ABSTRACT The goal of this paper is to investigate whether multiple correspondence analysis (MCA), a multivariate sta-
tistical technique, is a useful dimensionality-reduction tool in zooarchaeological and taphonomic studies.
For this purpose, the focus is to detect and discuss traces of waste management. Animal bones from
waste-related contexts at the Bronze Age site Asine, Greece, are investigated. The data consist of bone frag-
ments dating to the Middle Helladic from this site. Unidentified fragments were categorised in size classes,
where possible. Information on taxa, skeletal parts and the presence or absence of several taphonomic
markers is included in the data set. The MCA reveals several correlations of zooarchaeological interest. For
example, the association between indeterminate fragments and calcined bone points to issues concerning
identification and preservation. Floors are characterised by weathered long-bone fragments from medium-
sized mammals. Additionally, the results of MCA indicate that the material might have suffered from
density-mediated attrition, based on the abundance of axial fragments, which did not differ between different
contexts and taxa. The results show that MCA can be used to detect zooarchaeological and taphonomic pat-
terns. This multivariate technique is useful when investigating large data sets, as is often the case with large
zooarchaeological assemblages. Copyright © 2016 John Wiley & Sons, Ltd.

Key words: aegean bronze age; asine waste management; multiple correspondence analysis; taphonomy;
zooarchaeology
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Introduction

Taphonomic studies in zooarchaeology are focused
on the critical evaluation of the formation of the
zooarchaeological record. Taphonomic studies are,
by necessity, contextual because the shaping of
any animal bone assemblage is sensitive to local
geological, ecological and archaeological circum-
stances. Research has shown that a taphonomic per-
spective not only provides us with an understanding
of what is lost but also supplies new information on
an assemblage (e.g. Behrensmeyer & Kidwell, 1985;
Wilson, 1988; Bar-Oz & Munro, 2004; Madgwick
& Mulville, 2011). The development of taphonomic
research in zooarchaeology, especially concerning
data usage and analysis, has greatly benefitted from
the contribution of several significant papers during

the last decades (e.g. Bar-Oz & Dayan, 2003; Bar-
Oz & Munro, 2004; Grayson & Frey, 2004;
Marciniak, 2005; Madgwick & Mulville, 2011; Karr
& Outram, 2015; Madgwick, 2015). Amongst these,
we can find multivariate approaches to solving taph-
onomic issues (e.g. Bar-Oz & Munro, 2004;
Madgwick & Mulville, 2011).
Butchery, thermal modification, gnawing, trampling,

weathering, root etching and recent fractures are
amongst the many taphonomic variables often included
in zooarchaeological examinations of archaeological
assemblages. Thus, zooarchaeological and taphonomic
data are multivariate, voluminous and in need of appro-
priate tools in order to be properly understood. The
goal of this paper is to demonstrate the use of multiple
correspondence analysis (MCA) as a dimensionality-
reduction tool for studying taphonomic processes in
any given zooarchaeological material. The focus is on
the identification of prehistoric waste management,
both a taphonomic and a cultural process. As a case
study, animal bones from the Bronze Age site of Asine
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in Argolis, Greece, are used. This study is thus not a
controlled experiment but an application of MCA to
zooarchaeological data (see Madgwick & Mulville,
2011:511).

Background to Asine

In the Argolid bay, on a cliff that protrudes into the sea,
we find the ancient settlement of Asine (Figure 1). The
site was excavated in several campaigns during the 20th
century (e.g. Frödin & Persson, 1938; Hägg & Hägg,
1973; Dietz, 1982; Wells, 1983). Although earlier signs
of occupation exist, it was during the Middle Helladic
(MH) ca 2100–1700 BCE that Asine grew in size and
became an important site for the valley (Nordquist,
1987; Macheridis, 2014). In the Late Helladic, ca
1700–1100 BCE, the site remained central for its imme-
diate surroundings. Contemporary graves inside and
outside of the village, labelled as rich or poor in terms
of material culture, testify to growing social complexity
during the later MH (Nordquist, 1987; Ingvarsson-
Sundström, 2008; Ingvarsson-Sundström et al., 2013).
The zooarchaeological data used in this study derive
from the MH period.
Asine was built on a limestone outcrop which also

includes flysch sediments. The main geological

problem in terms of bone preservation is that the site
is located on a hill and exposed to external mechanical
forces (Bannert, 1973: 19ff), resulting in differential
preservation of materials. The good preservation of
bone in relatively protected spots is exemplified by
the survival of many infant burials on the settlement
(Ingvarsson-Sundström, 2008).
Four types of waste-related context from different

levels of contextual resolution at MH Asine are investi-
gated: secondary deposits/layers, building and room
fills and primary deposits and floors. These are broad
categories, reconstructed on the basis of field diaries
from the early campaigns, as well as published docu-
mentation (Frödin & Persson, 1938; Hägg & Hägg,
1973; Nordquist, 1987). The field diaries are stored in
Museum Gustavianum, Uppsala University, Sweden.
Secondary layers, such as levelling fills, represent

redepositional events, that is, the removal of waste from
its primary deposition spot, for example, a garbage heap,
to another place. Secondary deposits, as defined at
Asine, are large cultural layers possibly spanning many
parts of the site. They are likely to represent a general
picture of waste management rather than specific events.
Building and room fills are also secondary in their nature.
They constitute their own category here because they
were made in a restricted space and possibly preserve an-
imal remains in a different way than is the case in open

Figure 1. Asine in Argolis, Greece. Left: Argolis in the northeastern Peloponnese, Greece; produced by using ARCGIS v. 10. Right: excavation plan of
Asine; modified from Nordquist (1987). This figure is available in colour online at wileyonlinelibrary.com/journal/oa
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air contexts. Thus, they provide higher resolution in re-
gard to the disposal event.
Another category consists of primary deposits, for

example, single fill layers, which contain waste material
from the original consumption. Pits filled with kitchen
waste materials are such cases. The fourth category is
floors, which are constructions and were actively used
by the ancient Asine people. They are included in the
category of ‘waste-related’ because bones found from
these layers probably represent smaller fragments
which became incorporated into the floors and were
not swept away in regular cleanings (cf. Schiffer,
1983: 694; Hayden & Cannon, 1983: 126; Yeshurun
et al., 2014: 593).

Material and methods

The animal bones

Animal bones from Asine have been studied previously,
but the findings were only partly published (Moberg
Nilsson, 1996; Macheridis, 2016). Table 1 contains in-
formation on the frequencies of identified taxa and un-
identified specimens at MH Asine. We can note a high
abundance of pig bones, followed by those of
sheep/goat and cattle. This follows earlier studies of
Asine (Macheridis, 2014; see Ingvarsson-Sundström
et al., 2013, 154). Goats are slightly more abundant than

sheep. Deer are represented by three species, but most
fragments derive from red deer. Dog is also identified,
as well as horse and donkey. All fragments of turtle
are from the carapace, the shell. Although we can see
that avian and reptilian bone fragments are represented,
most (78%) are certainly from mammals. The indeter-
minate fragments are probably mammalian. However,
because this has not been ascertained, they remain un-
identified. No selection of anatomical elements was
made in the zooarchaeological identification.
The number of identified specimens (NISP) and num-

ber of specimens (NSP) are used for quantification. The
minimum distinction of minimum number of individuals
denotes the determination of minimum number of indi-
viduals for the complete MH assemblage. It does not
consider separate recovery units from this period (see
Lyman, 2008, 58). Theminimumdistinction of minimum
number of individuals data are presented in Table 1.
Size-classed specimens are recorded on the basis of

bone thickness and size. Such specimens are often
determined according to element rather than taxa, for
example, tibial shaft fragments from either ovicaprines
or small deer. The size classes used here are as follows:
small-sized mammals (cats, martens, neonate humans,
juvenile and small dogs and micromammalia), medium-
sized mammals (dogs, pigs, sheep/goats, roe deer, don-
keys, juvenile humans and other wild carnivores such
as fox) and large-sized mammals (horses, cattle, red deer,
fallow deer and bears). In Table 1, we can see that
medium-sized and large-sized specimens are abundant,
but small-sized mammals are not common at Asine.
The bones were handpicked and rarely collected
through sieving. This has certainly affected the abun-
dance of small taxa and certain elements. The results
of the following analysis are partly biased by this unfor-
tunate circumstance.

Introduction to multiple correspondence analysis

Multiple correspondence analysis is an extension of
ordinary correspondence analysis (CA), which is used
to visualise the data set in terms of dependency
between rows (objects, e.g. bones and contexts) and
columns (variables, e.g. species and taphonomic
markers; Greenacre, 1984, 2007). Both CA and MCA
use categorical data, that is, data which are ordered in
fixed groups or levels (Ringrose, 1992; Greenacre,
2007; Alberti, 2013). This suits zooarchaeological data,
which in general are ordinal (Lyman, 2008: 78). How-
ever, MCA extends CA by including more than one set
of data on the same objects (Greenacre, 2007; Nenadic
& Greenacre, 2007:5).

Table 1. List of identified mammalian taxa and unidentified
specimens at MH Asine. Frequencies in Number of Identified
Specimens (NISP) or Number of Specimens (NSP), and
Minimum Number of Individuals, minimum distinction (minMNI).
Loose teeth and redundant elements are excluded

Taxa/animal
group

NSP or
NISP

minMNI

Pig (Sus sp.) 761 17
of which Domestic pig (Sus domesticus) 754 17
Sheep/goat (Ovis aries/Capra hircus) 625 16
of which Sheep (Ovis aries) 42 9

Goat (Capra hircus) 58 4
Bovine (Bos sp.) 473 11
of which Cattle (Bos taurus) 471 11
Deer (Cervus/Capreolus) 154 6
of which Red deer (Cervus elaphus) 134 4

Fallow deer (Dama dama) 1 1
Roe deer (Capreolus capreolus) 1 1

Dog (Canis familiaris) 31 3
Equids (Equus sp.) 12 2
of which Horse (Equus caballus) 7 1

Donkey (Equus asinus) 1 1
Small-sized mammals 15 —
Medium-sized mammals 1523 —
Large-sized mammals 1056 —
Indeterminate 1378 —
Total 6027 54
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Correspondence analysis and MCA are exploratory
tools which provide us with visualisations of large data
sets, but it is still up to us to make sense of the data. This
involves an interpretational process, which often is
based on the graphical result of the CA or MCA, which
is a scatterplot with a horizontal and a vertical axis.
These represent two different principal dimensions or
axes, usually the first and the second. A dimension is
the calculated best-fitting straight line of the average
distribution of observations (Greenacre, 2007, 65). At
the centre of the scatterplot, where the two dimensions
‘meet’, is the centroid, the statistically averaged distribu-
tion based on both dimensions. If the objects and vari-
ables cluster around this centroid, then the data are
homogenous or randomly dispersed. If some objects
or variables show more distance from the centroid, then
this is an indication and a description of heterogeneous
patterns within the data. Thus, CA and MCA are used
to describe the homogeneity of the data.
The reduction of dimensions is an important charac-

teristic of CA and MCA. Because the data cannot be
observed in more than three dimensions, we need to
reduce the number of dimensions needed to graphi-
cally display the data (Greenacre, 2007, 41–47). This
is especially the case in very large data sets with large
numbers of variables and objects. The success of the
reduction is measured by the percentage of inertia.
Inertia measures associations between objects and vari-
ables; it increases with higher association and decreases
when more observations follow the average distribu-
tion (Greenacre, 2007, 29). Thus, inertia provides an
approximation of the degree of homogeneity.

The advantage of MCA over ordinary CA

Ordinary CA has benefitted zooarchaeological studies
(e.g. Moreno-Garcia et al., 1996; Smith & Munro, 2009;
Jones et al., 2013; Weissbrod et al., 2014; Macheridis,
2016). In ecological and archaeobotanical research, the
use of the related canonical correspondence analysis
(CCA) is common (ter Braak, 1986; ter Braak &
Verdonschot, 1995). CCA, unlike ordinary CA, takes
into account known variables, most often environmental
factors, which are used to constrain the variation within
the data set (ter Braak, 1986, 1168; Bogaard et al., 1999,
1216; Smith &Munro, 2009, 928). CCA has been shown
to be a useful exploratory technique which can describe
how different species’ compositions and localities are
related within similar environmental circumstances, as
described by the known variables.
The main advantage of MCA is that, unlike ordinary

CA and extensions such as CCA, it is not confined to

one set of variables. By using MCA, we can explore the
relations between variables and other variables. Thus,
the correspondences between variables are categorised
in different ways, such as weathering, body parts, taxa,
context and time, and can be described by the MCA.
This makes MCA suitable for taphonomic studies be-
cause it provides a way to visualise the complexity of
several interacting taphonomic factors and the multivar-
iate nature of taphonomic data. MCA studies within
zooarchaeology are, to my knowledge, non-existent.

Analysis and results

The data set and choice of variables

The data set is a 6027×11 matrix and can be viewed in
Data S1. Each row in the data set represents one bone
fragment. Most fragments derive from secondary
deposits (NSP 4603), followed by room fills (NSP
936), floors (NSP 391) and primary deposits (NSP
97). Because there is an overrepresentation of bones
from secondary deposits, we can expect bones from
such contexts to cluster around the centroid in the
MCA. The data set for the MCA excludes reptilian
and avian specimens, loose teeth and anatomically re-
dundant elements, as discussed in the succeeding texts.
The nine anatomical categories established by Stiner

(1991) are used. Three categories have been added to
include the unidentified fragments: metapodial frag-
ments indeterminate to size, long-bone fragments and
fragments indeterminate to anatomical element. In ana-
tomical parts where the number of bone elements dif-
fers between species, only those in common are
compared (Lyman, 2008, 30). The exception is two
metacarpals and one metatarsal of dog, which are the
only indications of these body parts being present on
the site. Figure 2 shows the relative abundance of body
parts within each animal group. Indeterminate frag-
ments are generally overrepresented. This should be
visible in the MCA. We can expect the MCA to pro-
vide us with nuances of this domination and how it re-
lates to various taphonomic markers.
Besides context, taxon and body part, the presence of

taphonomic markers is included in the data, which in-
clude recent breakage (during excavation, e.g. rough
excavation techniques and during subsequent process-
ing and storage, e.g. cleaning in acid solutions), post-
depositional markers (chemical and mechanical impact,
such as root etching and mineral encrustation) and peri-
depositional and pre-depositional features. In the latter
group, the following were recorded accordingly: butch-
ery marks (Binford, 1981), carnivore gnawing (Haynes,
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1983; Blumenschine et al., 1996), trampling (Andrews &
Cook, 1985; Thilderqvist, 2013), weathering
(Behrensmeyer, 1978; see Madgwick & Mulville,
2011) and thermal modification, on the basis of changes
in colour. Table 2 presents the stages of burning used in
the recording of thermal modification, based on the
schematic provided by Lyman (1994, 386; cf.
Asmussen, 2009). Including the variables mentioned in
the preceding texts, the MCAwill test whether any cor-
respondences amongst taxa, body region and the pres-
ence of taphonomic markers are discernible.

Results

The analysis was performed by using the software R,
package ca (Nenadic & Greenacre, 2006, 2007). The
results show that most inertia, or variation within the

data set, was captured by the first two dimensions
(50.6%), which we focus on here. The inertia is artifi-
cially made to underestimate the true variation in
MCA due to coding issues (Greenacre, 2007, 144).
Figure 3 is the resulting graph of the MCA. If the
bones were randomly affected by various taphonomic
processes, or randomly dispersed concerning taxa
and body parts, then all variables would cluster around
the centroid (the cross-section in Figure 3). In this
case, we can see that the Asine data are not random
(Figure 3).
As mentioned, the centroid represents the average

distribution of all observations, that is, the ‘average’
bone fragment (cf. ter Braak, 1986, 269). The average
bone fragment from MH Asine derives from secondary
deposits and building/room infills. This is partly biased
by the quantitative overrepresentation of such contexts
(Table 2). The average bone fragment is not visibly
weathered (Weat:A) and is not visibly diagenetically
damaged (Postdep:A), cut (Cut:A), gnawed (Gnaw:A),
burnt (Thermal:A) or trampled (Tram:A). Any variable
close to the centroid on Figure 3 will be close to this
general picture as well.
The discussion of the results in the succeeding texts is

partly based on the contribution (ctr) columns in Table
S1, which contain the summary of the results. In the ca
package used here, the contribution is expressed in
thousands or per mill (‰; Greenacre, 2007, 234). The
ctr columns contain information regarding how much

Figure 2. Relative frequencies of skeletal parts and regions at Asine. All specimens are included (n = 6027). This figure is available in colour online at
wileyonlinelibrary.com/journal/oa

Table 2. Score system employed in the recording of thermal
modification of bones, based on color change (modified from
Lyman, 1994, 386)

Score Colour

— Irrelevant–indeterminate
0 Not visibly burned
1 Red–brown
2 Dark brown
3 Blue–grey–black
4 Grey–white
5 White

The Use of Multiple Correspondence Analysis (MCA) in Taphonomy
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each variable contributes to and can explain the con-
trasts seen in Figure 3. For example, indeterminate bone
fragments contribute strongly (ctr 209) to the first di-
mension (left to right, divided by vertical line;
Figure 3). This high contribution value indicates that
the variable in question explains the contrasts seen in
Figure 3. Variables with contributions below 20 are, un-
less stated, not considered.
In the following, the patterns along the first dimen-

sion (vertical line in Figure 3) are analysed first. This
is continued by describing the patterns along the sec-
ond dimension (horizontal line of Figure 3). Finally, a
section is devoted specifically to the anatomical cate-
gories and how they relate to other variables and the
dimensions in the MCA.

Dimension 1 — Identification and preservation
Most variation is explained in the first dimension
(35.4%). I relate the strongest patterns along the first
dimension to issues of identification and preservation.
In Figure 3, we can clearly see a contrast between iden-
tified and unidentified bone fragments, visible as the
clustering of indeterminate variables, which oppose
specimens identified by taxa. Indeterminate species
(ctr 206) and indeterminate element (ctr 209) shape
this contrast. Although sheep/goat (ctr 61), pig (ctr
42) and cattle (ctr 48) together contribute to this

pattern as well, the clustering of identified species is
suppressed by the inclusion of unidentified bone frag-
ments. Removing the unidentified variables would en-
force any associations between species seen in
Figure 3. Further, it should be noted that indeterminate
bones include remains of species which are already
present in the NISP counts. This is one of the disadvan-
tages of using NISP, as the same bone from one indi-
vidual could be split into many fragments and thus
counted more than once (Lyman, 2008, 37).
We can further conclude that the bones identified by

taxa and elements, statistically speaking, share a few
similarities to those that remain indeterminate. Identi-
fied fragments are more likely to exhibit taphonomic
markers, such as trampling (Tram:P, ctr 24), gnawing
(Gnaw:P, ctr 39) and cut marks (Cut:P, ctr 34). This
relates to the taphonomic paradox, as formulated by
Madgwick & Mulville (2011, 511), in that identified
fragment marks from attritional processes survive. Re-
cent breakage (Rec:P, ctr 35) is more common amongst
unidentified fragments. Perhaps the post-excavational
erosive processes, visible as high fragmentation and re-
cent fractures, have masked taxa-specific markers on
the indeterminate bones, as well as earlier taphonomic
markers, such as trampling (cf. Madgwick, 2013, 164).
Also related to this unidentified versus identified

contrast is the association of calcined (Thermal:5) and

Figure 3. Graph of multiple correspondence analysis of distribution of identified specimens of cattle, sheep/goats and pigs in terms of body parts, con-
textual categories and presence (P) or absence (A) of taphonomic markers at Middle Helladic Asine. Weathering stages follow Behrensmeyer (1978).
For stages in thermal modification, see Table 2. First and second dimensions. Produced with R, package ca (Nenadic & Greenacre, 2007). This figure is
available in colour online at wileyonlinelibrary.com/journal/oa
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heavily burnt bone (Thermal:4) to indeterminate vari-
ables (Figure 3). One can see this connection as mean-
ing that indeterminate fragments are often calcined.
However, returning to the data set (Data S1), this is
not the case, as calcined bones are rare in the Asine as-
semblage. Also, heavily burnt bone does not contribute
to the first dimension (ctr 3). This is a clear example of
the importance of evaluating the associations or clus-
ters visible in the graphical result of the MCA by
returning to the actual data set.
Although the clustering of the identified specimens

is decreased by including indeterminate bone, we can
still separate groups amongst the identified fragments.
These are related to taxa, body parts and taphonomic
markers. Pigs and sheep/goats cluster with dogs and
equids. In this group, the upper extremities are in-
cluded, of which the upper front contributes the most
(ctr 37). The cattle variable is distanced and forms its
own group with deer and feet. The lower front (ctr
43) and hind (ctr 48) form a cluster with the presence
of cut marks (ctr 34), as well as light thermal modifica-
tion (Thermal:1). The latter does not contribute much
to the forming of this cluster (ctr 12). The presence of
trampling (ctr 24), gnawing (ctr 39) and root etching
(ctr 56) is associated with identified taxa as well. In
terms of identifying human action at MH Asine, these
groups may hold potential.

Dimension 2 — Contextual differences, size classes and tapho-
nomic impact
Approximately 15.1% of the variation is explained with
the second dimension (vertical divided by horizontal
line). I relate the patterns along this dimension mainly
to relations among the contextual categories of the site,
different animal size classes and taphonomic markers.
Floors (ctr 15) stand out amongst the contextual vari-
ables. Together with primary deposits (ctr 4), the floor
variable deviates from the centroid. The floors seem to
be characterised by lightly to medium-weathered (ctr
29) long-bone fragments (ctr 278) from especially
medium-sized (ctr 150) and large-sized mammals (ctr
74). On the other hand, bones from secondary deposits
(ctr 3) and rooms (ctr 0) are close to the centroid in
Figure 3, meaning that they are homogenous in their
composition in terms of taxa, body parts and tapho-
nomic markers. However, the contextual categories
do not contribute strongly to the patterns along the
second dimension. Only the floors seem to have had
an influence on the variation visible in Figure 3.
Long-bone fragments are not as damaged by modern

attrition as other elements are also visible in the second
dimension, where long-bone fragments and recent
breakage (Rec:P) are located on the opposite sides of

the middle line. This is not surprising because compact
bones with a higher density are more resilient to
attrition. The MH floors at Asine were compact and
clay-based (Nordquist, 2015). Perhaps soil enrichment
or other related processes made such bones more
resilient against damage during and after excavation.
Long-bone fragments seem to have been relatively
more weathered. This underscores the importance of
including size-classed fragments when discussing
taphonomic impact (e.g. Uerpmann, 1973; Marean &
Kim, 1998).

Correspondences between anatomical categories
It has been shown that analysis of skeletal part frequen-
cies is important in taphonomic studies, especially in
studies aiming to resolve issues of equifinality (e.g.
Marean, 1991; Lyman, 1994, 223–293; Bar-Oz &
Munro, 2004). In the present study, skeletal parts are
included, but their internal correspondences are
overshadowed by the inclusion of indeterminate
fragments. An exception is the horn/antler variable
(ctr 36), which does not cluster with any other variable
in Figure 3. This isolation might be explained by the
fact that, in the Asine assemblage, horn or antler frag-
ments are not common (Figure 2) and that they derive
from either identified ungulate taxa or have remained
unidentified (Data S1).
In the case of Asine, the MCA shows that the abun-

dance of axial fragments is homogenous for all taxa/size
classes and contexts. The Axial variable has a low con-
tribution to both dimensions (ctr 2 and 7) and is close
to the centroid (Figure 3). As axial fragments are
known to be less prone to survival than more dense
bone regions, this might be discussed in terms of
density-mediated attrition (Lyman, 1994, 234–258;
Lam & Pearson, 2005). A study focusing on whether
or not this is the case for the Asine bones would shed
light on how to best use this material to discuss MH
Asine society. With this in mind, it is currently not ap-
propriate to discuss general skeletal parts’ frequencies
and relative taxonomic abundance at Asine.
In future studies which aim to test the usability of

MCA, it could prove valuable to make use of the mass
column in the summary (Table S1). The mass column
provides us with a relative abundance of bone frag-
ments, meaning that it contains quantitative measures
of each variable, as would traditional skeletal part fre-
quencies (Figure 2). It would be of importance to
evaluate whether this approach can be used as an alter-
native to %MAU values. If there is a positive correla-
tion, then the mass column could be compared with
element utility and bone density in order to evaluate
the impact of density-mediated attrition (Lam &
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Pearson, 2005; Potter, 2007; Collins, 2015). Such an
investigation should focus on anatomical distributions
in specific taxa. It would also need to incorporate age
and sex data, which were excluded here. Further, it
would benefit from including regionally available data,
that is, those from close-by sites, in order to capture
general taphonomic tendencies, such as density-
mediated attrition in similar geological backgrounds.

Discussion

The patterns revealed by the MCA are related to con-
textual and/or taphonomic differences. Along the first
dimension, we could see the contrast between uniden-
tified and identified bones in the Asine assemblage. For
example, identified bones are in general more likely to
exhibit taphonomic markers. Along the second dimen-
sion, we detected the relations amongst contextual cat-
egories, different animal sizes and taphonomic markers.
The association amongst floors, medium-sized animals
and long-bone splinters is the most notable. The aim
of this paper was to investigate whether or not MCA
could be used to discern possible signs of human activ-
ities, especially waste management. The discussion in-
cludes therefore, firstly, a section on traces of human
activities, and, secondly, a short evaluation of the
method.

Identifying traces of human activities

The high abundances of long-bone splinters from
medium-sized animals on floors could indicate indoor
cleaning procedures at MH Asine. The floors were per-
haps regularly swept, leaving splinters, which became
embedded in them, or trampled down (e.g. Martin &
Russell, 2000, 62; Yeshurun et al., 2014). However,
the fact that they are seemingly more weathered
(Figure 3) indicates exposure outdoors. Could the
bones originate from the makeup of floors; that is, that
they were redeposited when the floors were con-
structed? Is it the consequence of the dispersal actions
of dogs, or perhaps even children (Hayden & Cannon,
1983)? Here, the MCA has raised further questions
about prehistoric behaviour at Asine.
Marks from gnawing and trampling are visible above

all amongst the identified fragments in Figure 3. It has
been hard to detect and record taphonomic markers
from small, non-identifiable bone splinters, which
might have explained this pattern in the MCA. We al-
ready knew that dogs had access to garbage at MH
Asine, so the MCA did not provide new connections
in this respect. Redoing the analysis focusing on

identified taxa would elaborate the discussion of waste
management at Asine.
Amongst the identified fragments in Figure 3, there

are clusters which seem most to reflect either pre-
depositional processes or identification issues. Unfortu-
nately, there is insufficient space to discuss all of them.
One example is the correspondence amongst cattle,
deer and feet. This could be explained in terms of pres-
ervation, as the compact bones of these animals are
more prone to survive post-depositional destruction
(Marean, 1991). Further, the better preservation of
compact bones makes them easier to identify.

Evaluation of MCA

The choice of variables in the MCA is important for
the outcome because removing or adding variables al-
ters the results. Because the actual observations are re-
duced to correlations, transparency in the choice of
variables and objects is needed. This is important to re-
member in the interpretation of the results. At times, it
seems that the MCA does not provide more than the
use of relative bone counts would, such as the contrast
between identified and unidentified specimens
(Figure 3). However, because MCA is a way of describ-
ing data by calculating distances between variables
(Greenacre, 1984, 2007), it can disentangle the com-
plexity of taphonomic impact; that is, it can visualise
the recorded variables and their internal relations in
one bi-plot. Bivariate methods cannot do this, as only
two dimensions, or columns, of the data are present.
The Asine case study makes a good example of how

MCA is able to visualise the complexity of multivariate
data. For example, the group with cut marks, light
burning and lower extremities is close to two other
clusters in Figure 3, namely the group with feet, cattle
and deer, and the group containing upper extremities,
sheep/goat, equids, dogs and pigs. Additionally,
gnawing, root etching, trampling and medium burning
make up another cluster in the vicinity. All these vari-
ables are somehow connected, but the small clusters
show that certain variables are closer to each other than
to others. None of the variables mentioned in the pre-
ceding texts are even remotely associated to indetermi-
nate fragments or recent breakages in Figure 3,
meaning that the bones characterised as by being inde-
terminate and/or recently fractured are in general not
characterised by the many variables mentioned in the
preceding texts. The variables of long bones,
weathering, floors and size-classed specimens deviate
from those in the preceding texts altogether. Addition-
ally, some variables are isolated, such as horns/antlers
and heavy weathering.

S. Macheridis
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The patterns in the preceding texts, with various
connections and contrasts, provide starting points for
the continued study of Asine during the MH period.
The MCA has pointed to some taphonomic issues
which need to be investigated further, such as the im-
pact of density-mediated attrition on the animal bone
assemblage as well as the erosive factors after the exca-
vation. The correspondences and contrasts within the
Asine data are indeed many and complex. This is diffi-
cult to visualise by using only relative NISP frequen-
cies. The MCA, however, is able to describe the
complexity of the data, and for this reason, it must be
admitted that MCA is a good exploratory tool for the
investigation of large data sets.

Conclusions

In this paper, animal bones from MH Asine have been
used to exemplify the application of MCA. This paper
aimed to apply MCA to taphonomic and
zooarchaeological data from the site and to evaluate
the applicability of this method. It is concluded that
MCA is a useful tool for visualising correspondences
within any given set of data. However, without a focus
on explaining and interpreting their zooarchaeological
meaning, patterns provided by the MCA are not of
much value. MCA, as other statistical techniques, does
not analyse data in order to provide zooarchaeological
explanations: This is the role of the analyst. An inter-
pretative approach is necessary when applying MCA.
A second aim of this paper was to investigate

whether or not traces of human waste management at
Asine could be identified by using MCA. Certain pat-
terns which could be discussed in terms of waste man-
agement did appear, such as the occurrence of
weathering amongst splinters of long bone from
medium-sized mammals on floors. Other patterns were
revealed, such as the association amongst trampling,
light-to-medium burning and gnawing. The application
of the method has also revealed that the material might
suffer from density-mediated attrition, based on the
homogeneity of axial fragments, which do not differ
in abundance amongst different contexts, taxa or taph-
onomic markers. Conclusively, the biggest advantage
of the MCA technique is that it simultaneously de-
scribes the correlations between several variables
within a data set. This suits the complex and multivar-
iate nature of taphonomic and zooarchaeological data.
The MCA can thus provide starting points for more de-
tailed studies of formation processes, such as post-
excavation destruction, post-depositional erosion and
waste management.
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STELLA MACHERIDIS

Home, refuse, and reuse during the Early Helladic III  
to the Middle Helladic I transitional period
A social zooarchaeological study of the Asine bothroi

Abstract*
The practice of digging, using, and filling large pits, cut into the ground 
and sometimes lined with clay, was extensive from the Early Helladic 
III to the Middle Helladic Period I (c. 2,200–1,900 BC) in large parts 
of the Aegean area. This particular type of feature is called bothros and 
has been reported since the early 20th century from many settlements, 
mainly from the Greek mainland. Although the bothroi are numerous in 
the archaeological record, few studies of them have been made. During 
the excavations at Asine, a prehistoric coastal settlement in the Argolid, 
a number of bothroi were identified. This paper is a contribution to the 
study of bothroi, and in particular of the faunal remains found within 
these features. I propose that the bothros was an important part of the 
domestic organization at Asine. Not only did it reflect spatial boundaries 
but it was also vital in the construction of “home”. This is based on the 
zooarchaeological analysis and subsequent statistical processing of the 
faunal remains recovered from the features. New radiocarbon dates are 
presented which are used in establishing a chronology of the bothroi at 
Asine. 

Keywords: Asine, bothroi, Early Bronze Age, social zooarchaeology,  
correspondence analysis, waste management, home

Introduction
Located a few kilometres to the west of Nauplion in the Ar-
golid, Asine is a prehistoric settlement with long continuity. 
It was excavated by Swedish scholars in two large and several 
small campaigns during the 20th century.1 It is foremost fa-

*  The animal bones from the Asine bothroi are part of the Asine collec-
tion at Museum Gustavianum, Uppsala University, and I am grateful to 
the Museum for the loan of the material as well as the permit to sample 
it for radiocarbon dating. This study has gratefully received financial aid 
for the radiocarbon dating from the Karin & Hjalmar Tornblads Fond, 
Kungliga Fysiografiska Sällskapet. For valuable comments and feedback 
on early drafts, I wish to thank Dimitra Mylona and Anne Ingvarsson-
Sundström, Michael Lindblom, and Gullög Nordquist. I am also very 
grateful for the information on typological dating and general assess-

mous for its Middle Helladic (MH) and Late Helladic (LH) 
settlements and burials, but the excavation of the site during 
the 1920s also revealed remains of an Early Helladic (EH) 
settlement. During the earlier campaigns, several pits called 
bothros (pl. bothroi) were found, which since then have re-
mained relatively neglected in the general literature. The 
bothros is defined as a large, often find-rich, pit. It is usually 
found cut in the bedrock or clay-lined.2 The function of this 
type of pit has been much discussed since the findings of the 
first bothroi at the EH settlement of Orchomenos.3 Disregard-
ing the discussion of the function, for now, the fact that they 
were relatively common during a certain period of time would 
indicate that the maintaining of a bothros was an important 
part of social life at many places.4 This of course presupposes a 
good established chronology of the bothroi. 

In this article I attempt to illustrate the social importance 
of the bothroi at Asine by analysing the faunal remains found 
in them. The bothroi contain other categories of finds, espe-
cially ceramic artefacts, which need their own separate study 
and will not be considered here. A zooarchaeological perspec-
tive can give new knowledge and information on this feature 
type. By examining the animal bones I aim to study how the 
management and deposition of the animal remains can reflect 
social boundaries and behaviour or traditions regarding the 
closing of the features. To underline the importance of chro-
nology in terms of restricted temporality of the bothroi, this 

ments of the pottery from M. Lindblom and G. Nordquist. Additionally, 
I wish to thank Michael MacKinnon and one anonymous reviewer who 
provided valuable comments on an earlier version of this article. Any 
faults or misconceptions are my own.

1  E.g. Frödin & Persson 1938; Hägg & Hägg 1973; Nordquist 1987.
2  Cf. Strasser T.F. 1999.
3  Bulle 1907.
4  Cf. Weiberg 2007.
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paper includes an overview of the results of radiocarbon dates 
recently acquired from animal bones from these features.

The animal bone assemblages are investigated by tradi-
tional zooarchaeological methods as well as through statisti-
cal processing. As the title suggests, in the final discussion I 
use three thematic approaches in the discussion of the both-
roi. First, I discuss them with regard to their place in the EH 
III household organization and the possible connection to 
the concept of home. Secondly, I illustrate the importance of 
the bothroi as refuse pits and the social management of this. 
Thirdly, the remembrance of bothroi after they were actively 
used is briefly touched upon. 

THEORETICAL PERSPECTIVES
Central to my attempt to connect the household with the bo-
throi from a zooarchaeological perspective is the concept of 
waste management. This notes the inevitability of waste pro-
duction and consequences that may come from handling the 
waste. Any society must deal with this, and does so in its own 
specific ways.5 When applied to zooarchaeological material, it 
gives importance to the animal remains as refuse and not only 
as mirroring the animal husbandry on the site. The concept of 
waste management implies active decisions and management 
tied to cultural norms and organization in regard to waste and 
waste production. It is used here as an alternate approach to 
the concept of structured deposition, which is a much-used 
and discussed term, describing the nature of material pattern-
ing often as symbolically meaningful.6 Waste management 
is particularly useful regarding zooarchaeological material, 
which is produced by many means, such as consumption or 
production. The material properties of organic animal waste 
will change as it decomposes, and this influences the ways that 
people handle it. Change in smell is one such example. Since 
waste is connected to consumption activities as well as the liv-
ing space, the waste management system can be connected to a 
level of practice, as for example in the physical acts of handling 
waste. As such it has been discussed as an important factor in 
everyday life on a domestic level.7 

During the 1990s the concept of home and its applicabil-
ity in archaeology was of interest.8 It has not been widely used 
since then, probably because it is difficult to use as an absolute 
concept in archaeological settings. We cannot know what the 
idea of home comprised for members of prehistoric commu-
nities; one’s concept of home is contained within a specific 

5  E.g. Douglas 1966; Strasser S. 1999.
6  E.g. Richards & Thomas 1984; Hill 1995; Garrow 2012; Rudebeck & 
Macheridis 2015.
7  Martin & Russell 2000; Marciniak 2005; cf. Bourdieu 1977.
8  E.g. Tringham 1995; Kent 1995.

time and place.9 Home is created by the people within it only 
to dissolve when the household members no longer feel the 
sense of or need for solidarity that keeps the home together. 
According to M. Douglas, the home is a kind of space orga-
nized over time by responding to memory of events, such as 
hot summers.10 Storage, she says, is a common feature of the 
home, and involves an intentional planning for the future. 
The home is contained within strict rules of behaviour, and 
to break them implies a threat to the community sharing the 
home.11 Even if it is problematic to use the idea of home in 
archaeological contexts, it is important to be able to think 
about the home since it is a universally known and vital idea. 
In other words, even if we can never fully know what “home” 
comprised on an individual level in prehistory, we should be 
able to discuss general features of the home, or specific aspects 
of home.12 Such features could be, for instance, common ar-
chitectural elements of dwellings and traces of depositional 
practices, which are also important when studying household 
organization.13 

METHODS
The animal remains found within the bothroi have been zoo-
archaeologically examined to determine species and anatomi-
cal element. Too few fragments could be used for age or sex 
assessment, and so this aspect of study is not in focus here. 
Taphonomic markers such as weathering, gnawing, and ther-
mal modification were noted.14 The osteological examination 
was made with access to a large zoological reference collection 
at the Osteological Laboratory at Lund University. The as-
semblage is quantified by Number of Specimens (NSP) and 
Number of Identified Specimens (NISP). 

In this study I have chosen to analyse the data by means 
of correspondence analysis (CA). CA is a statistical analysis 
that aims to visualize the dependency between rows (objects, 
e.g. bones) and columns (variables, e.g. species, body parts) in 
a contingency table, i.e. a cross-table.15 The CA produces co-
ordinates of each observation in the table, based on chi-square 

9  In other words, home is a concept which has an emotional and ideo-
logical connotation; it is private and intimate. The archaeological con-
sideration of home should not be confused with the household. One can 
live in a household, yet never call it one’s home. In this article it is used 
as a term for briefly discussing emotional attachments to the household 
and its organization.
10  Douglas 1991.
11  Douglas 1991, 304. 
12  Cf. Rapoport 1995, 46.
13  Discussions of households can be found in e.g. Glowacki 2007; Rout-
ledge 2013; Weiberg 2007. 
14  Weathering: Behrensmeyer 1978; fire and gnawing: Lyman 1994.
15  For a practical introduction on correspondence analysis, see Green-
acre 2007. For an illustrative archaeological application of the method, 
see Alberti 2013. 
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statistics. Each observation point (observation with coordi-
nates) is then plotted on a map, or rather a developed scat-
terplot, similar to principal component analysis (PCA) and 
factor analysis (FA).16 These co-ordinates form the basis of 
distances of the observations to the average profile, meaning 
the relative distribution of observations in each row on aver-
age. This average is placed where there is no variation from the 
average, i.e. where the assumption of homogeneity would be 
placed.17

This procedure is related to the concept of inertia, which 
measures the variation in the contingency table visualized by 
the CA. The inertia will be higher with higher association 
between rows (objects) and columns (variables), and it will 
be lower as more observations conform to the average.18 This 
correspondence or association is visible on the map as proxim-
ity between the variables or the objects, and/or the average. A 
crucial aspect of CA is the so called reduction of dimensions. 
In large data sets, the number of columns can be high, but 
since it is hard for us to observe any points in more than three 
dimensions, we need to reduce the number of dimensions in 
which they are present.19 CA tries to do this by “locking” the 
data where all points are represented. How successful this has 
been is measured by the percentage of inertia. If 90% of the 
inertia, which as mentioned above is a measure of variation, is 
visible in the display, i.e. on the map, it means that 10% of the 
variation is not displayed.20

The graphical display produced by CA facilitates inter-
pretation of large data sets. The distances between different 
points can help the analyst interpret any correlation between 
them and specific variables. If we are interested in how certain 
artefact categories are combined in graves, and in which grave 
categories, as well as if this change with time and how, CA is an 
excellent tool for archaeological interpretation. CA has in this 
way been used in archaeology, in the study of activity areas,21 
in detecting traces of ritual behaviour and depositions,22 and 
for seriation.23 The software used to analyse the data is CAP-
CA—an add-in to Microsoft Excel.24

16  Ringrose 1992; Greenacre 2007; Alberti 2013.
17  Greenacre 2007; Alberti 2013.
18  Greenacre 2007, 29; Shennan 2006, 315.
19  Greenacre 2007, 41–47.
20  Cf. Greenacre 2007, 48. CA is thus suitable to visualize general char-
acteristics of large data sets, rather than unique phenomena, which are 
often easily detected without statistical techniques.
21  E.g. Alberti 2013; Blasco et al. 2013.
22  E.g. Welinder et al. 2009.
23  E.g. Bolviken et al. 1982; Shennan 2006, 342.
24  This software was created by Madsen (2012).

THE EH III BOTHROS IN AEGEAN 
ARCHAEOLOGICAL RESEARCH
Bothroi from EH III contexts are numerous, and they have 
been reported from many settlements in the Aegean, although 
predominantly from the Greek mainland. During the excava-
tions at Lerna, on the western outskirts of the Argive Plain, 
c. 200 bothroi were uncovered.25 At Orchomenos so many 
bothroi were identified that the excavator named the archaeo-
logical horizon in which they occurred after them.26 Further 
away, instances of bothroi are found at, for example, Troy, and 
Thermi in Lesbos.27 Other EH III bothroi have been recorded 
at prehistoric settlements at Korakou, Malthi, and Berbati.28 
Even if we focus just on the EH III period, it is worth men-
tioning that instances of earlier EH bothroi have been found 
at sites such as Tzoungiza and Aghios Kosmas, as well as Lerna 
and Orchomenos.29 At the two latter settlements however, the 
EH III bothroi are much more numerous and frequent.

H. Bulle was the first to use the term bothros when describ-
ing this type of pit from a prehistoric setting.30 The explana-
tion he offered for the Orchomenos bothroi differs from most 
of the later reports of the 20th century. Bulle came to the 
conclusion that they seemed to have had ritual significance, 
in part because of the clay lining and the ash layers with burnt 
animal bones within them.31 He suggested that the ash itself 
was of religious importance and through the conservation of 
this in the pits the power of the substance was kept.32 Since 
Bulle’s ritual explanation of the Orchomenos bothroi, the gen-
eral view on this feature type has shifted to a more functional 
one. Based on ethnographic analogies, it has been suggested 
that they were built as some sort of oven,33 or containers of 
ash.34 Some scholars saw them as refuse pits.35 However the 
most popular explanation is that they were constructed for 
storage, more specifically silos or granaries.36 According to 
T.F. Strasser, the storage idea is supported by their construc-
tion, i.e. that they were clearly cut in rock, or clay-lined, which 
would protect from dampness, and also by the amount of ash 

25  Caskey 1960; Banks 2013.
26  Bulle 1907.
27  Troy (Blegen et al. 1950) and Thermi in Lesbos (Lamb 1936).
28  Korakou (Blegen 1921), Malthi (Valmin 1938), and Berbati (Säflund 
1965).
29  Tzoungiza (Pullen 2011, 93) and Aghios Kosmas (Mylonas 1934), as 
well as Lerna (Caskey 1960) and Orchomenos (Bulle 1907).
30  Bulle 1907.
31  Bulle 1907, 30–34.
32  Bulle 1907, 34. 
33  Wace & Thompson 1912, 95.
34  Valmin 1938; Marinatos 1968.
35  Säflund 1965; Caskey 1960; More recently, J. Rutter acknowledges 
that bothroi might have had many functions, but that they ultimately 
ended up as pits for refuse disposal (Rutter 2008, 463).
36  Blegen 1921; Mylonas 1934; Hutchinson 1935, 1936; Strasser T.F. 
1999; Banks 2013; Nilsson 2014; cf. Marinatos 1968.
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present, which Marinatos, using ethnographic analogies, sug-
gested was used for the conservation of food.37 

In a recent study of the numerous Lerna IV (EH III) bo-
throi, E. Banks identifies many different types of function. It 
seems that different types can be assigned to the three phases 
within Lerna IV.38 The results of her work underline the di-
versity of this feature type in morphology and perhaps func-
tion. Banks suggest that many bothroi may have started out as 
cooking pits, but that storage is proposed for many of them 
throughout the Lerna IV phase.39 M. Nilsson40 argues that the 
management of storage was communal during the early part of 
the EH. Instances of bothroi are found in the EH I–II, but not 
in the same frequencies as in the EH III period. By then, the 
bothros truly becomes a common denominator for mainland 
settlements; the cultural management of storage has shifted to 
household-based,41 or at least changed. Since this paper deals 
with the EH III bothroi from a zooarchaeological perspective, 
it will not delve much into their original function. However, I 
propose that bothroi were indeed household-based and reflect 
domesticity. In this aspect, Nilsson’s interpretation lies close 
to my own perception of the bothroi during the EH III. 

The prehistoric bothroi of Asine
During the initial excavations at Asine several bothroi were ex-
cavated. Some of them were reported in the publication, but 
most are described in the excavations journals only.42 A total 
of 17 bothroi are presented, located on Terraces I–III. They 
represent the documented set of bothroi excavated during the 
1926 season. Table 1 illustrates the general morphology and 
other characteristics of the Asine bothroi. The zooarchaeologi-
cal analysis and the CA is, however, restricted to the 1443 both-

37  Strasser T.F. 1999; Marinatos 1968.
38  Examples of interpretations from Banks (2013, 413–416) are founda-
tion bothroi, clearing bothroi, bothroi with special features (Lerna IV:1–
2), bothroi marked with slabs or stones, clay-lined bothroi (Lerna VI:3), 
storage bothroi and bothroi with metallurgical activities (Lerna VI:3). See 
also Rutter’s work on EH III drinking behaviour in the Aegean (Rut-
ter 2008). He bases his arguments partly on the ceramic contents of two 
Lerna bothroi, Bothros B-Uu and Bothros B-O.
39  Banks 2013, 416–417. 
40  Nilsson 2014.
41  Nilsson 2014. 
42  Frödin & Persson 1938, see Nordquist & Hägg 1996, 14; Hutchinson 
1935, 3.
43  This count excludes Bs-21 since it is from an earlier period, see below 
discussion on stratigraphy and absolute dates. Bs-5 and -10 are also ex-
cluded, because they contained no animal bones. Bs-10 was not excavat-
ed, but why Bs-5 contained no bones could be interesting to investigate. 
This is not within the scope of the article, which focuses on bothroi with 
bone assemblages.

roi containing bone dated to the EH III–MH I periods.44 Fig. 
1 presents a plan of Terraces I–III at Asine with mentioned 
bothroi located. As illustrated, the largest number was found 
on Terrace III. No bothroi were found inside houses, as op-
posed to at Orchomenos.45 The information about their loca-
tion and general characteristics is gathered from the detailed 
descriptions made by the excavator of the area, E.J. Knudt-
zon.46 

CHRONOLOGY
The stratification and the small-scale taphonomy of each 
bothros are very important for investigating patterns in cul-
tural deposition. For the Asine bothroi, this is problematic. In 
the publication few notes on the stratigraphy of the bothroi 
were made.47 The excavators kept very detailed diaries, now 
archived at the Museum Gustavianum, Uppsala University. 
From notebooks as well as the find labels, it has proven pos-
sible to reconstruct, in relative terms, the stratigraphy of some 
bothroi. Table 2, which presents a general chronology of each 
bothros (Bs), includes the number of separated fills, if possible. 
The stratigraphy of these pits should not be considered fully 
reconstructed. But the information we do have, is that some 
bothroi contained many different layers (such as Bs-11), while 
some fewer (such as Bs-2). Perhaps this reflects different depo-
sitional histories, where some bothroi were open during a lon-
ger time. I will return to this later.

The problem of recorded stratification is also related to 
chronology. In order to supplement typological dates and 
to establish an absolute chronology, 19 animal bones were 
sampled for radiocarbon dating from 12 bothroi. These both-
roi were selected because of their clear stratigraphy and well-
preserved bone content. The sampling of them aimed to rep-
resent as many stratigraphic levels as possible, including both 
stratigraphically older and younger fills. Bs-1, -13, and -15 
provided suitable bone samples from the older levels. Bs-15 
was excavated in spits meaning that we do not know whether 
this pit contained different fill layers or not. The sampling of 
other bothroi with more than one layer48 (Table 1) remains re-
stricted to the middle and upper stratigraphic levels, due to 
various degrees of bone quantity and quality.

44  The chronology used here follows Voutsaki et al. 2009. According to 
the authors, the EH III period ends at approximately 2,100 BC, while 
MH I lasted to approximately 1,900 BC. 
45  Bulle 1907.
46  Knudtzon 1926. This field diary concerns the excavation of Terrace III 
at Asine during the 1926 season. It is catalogued as Diary 3.
47  Frödin & Persson 1938.
48  Of specific interest are Bs-11 which contained seven layers, as well as 
Bs-4 and Bs-2, of which both contained four layers each.
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Fig. 1. Plan of mentioned 
bothroi and EH houses on Ter-
races I–III. Locations of bothroi 
are marked with the large-sized 
arabic numerals. The locations 
of bothroi -12 and -21 were 
not found when examining the 
documentation from the excava-
tions. The drawing of Terrace 
III is from Frödin & Persson 
1938, 92, fig. 68. The drawing of 
Terraces I–II is from Nordquist 
1987, fig. 68. Both drawings of 
Terraces I–II and Terrace III are 
slightly modified.
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The radiocarbon dating was performed at the Labora-
tory of Radiocarbon Dating at the Geological Department 
of Lund University. Most of the samples are dated to the EH 
III/MH I transitional period (2,200–2,000 cal. BC), regard-
less of stratigraphic level. The typological dates based on the 
pottery from the bothroi also point to this general tendency; 
those bothroi which are relatively dated are normally assigned 
the periods EH III or EH III/MH I.49 This is roughly con-

49  Lindblom and Nordquist, pers. comm., 2015.

sistent with the most intensive bothros-digging at Lerna IV,50 
but also at Orchomenos51 and Berbati.52 In Table 2, we can see 
the calibrated 14C dates. Additionally, Figure 2 shows the most 
probable date range for the features when combined, which 

50  Banks 2013.
51  Bulle 1907; Sarri 2010, 43.
52  Säflund 1965.

Table 1. The morphology of the EH bothroi at Asine. EJK is the initials for Erik Jo Knudzon.

Bothros 
no. 

Shape Width (m) Depth (m) Cut in 
bedrock

Ashy layers Clay-
lining

Min. no. 
of infill 
layers

Other Diary reference

Bs-1 Round 1.10 1–1.15 Yes No4 No4 2 EJK 3:2, 21ff.

Bs-2 Round 1.40–1.50 1.15–1.50 – No, but inclusions 
of charcoal

No4 4 EJK 3:1, 79, 81

Bs-3a Slightly 
oval

c. 1–1.50 – Yes No4 No4 1 Cist grave (MH 98) 
abutting

EJK 3:2, 24

Bs-3b Round c. 1–1.50 – Yes No, but inclusions 
of charcoal

No4 – Overbuilt by House S EJK 3:1, 44f.

Bs-4 Round or 
lunate

c. 0.80–1.801 >1 No1 No4 No4 4 Overbuilt by House S; 
lunate stonepaving laid 
on top

EJK 3:1, 53–54

Bs-5 Round c. 0.80–1.801 – Yes No4 No4 – No bones EJK 3:1, 45

Bs-6 Round 0.80–1 m 1.30–2 Yes No4 No4 – First 50 cm not recor-
ded and mixed with 
surrounding soil

EJK 3:1, 52, 62

Bs-7 Round c. 0.80–1.801 – Yes No, but inclusions 
of charcoal

No4 3 Infant grave (MH 70) 
dug into it

EJK 3:1, 81, 
89–90

Bs-8 Round c. 0.8–1.202 – Partly No4 No4 – Partly dug into Bs-10 EJK 3:1, 95

Bs-9 Round c. 0.80–1.202 – No1 2 EJK 3:1, 95–96

Bs-10 Round c. 0.80–1.202 – Yes No4 No4 – No bones; not exca-
vated

EJK 3:1, 96

Bs-11 Round c. 0.80–1.801 – Yes 7 EJK 3:1, 
103–105

Bs-12 Round c. 0.80–1.203 – Yes No4 No4 – EJK 3:1, 105

Bs-13 Round c. 0.80–1.801 – Yes No4 No4 6 EJK 3:1, 110

Bs-14 Round c. 0.80–1.203 – No1 No4 No4 – EJK 3:1, 
112–113

Bs-15 Round 1.40–1.45 0.90 Yes No No –5 Until 3 April 1926 cal-
led “the well” by EJK

EJK 3:1, 37–38

Bs-21 Unknown Unknown Unknown Unknown Unknown Unknown – Not found on map or 
in diary

1  No description was given in the field diary.
2  Size reconstructed from stratigraphic descriptions in the field diary specifying its location in regards to other features.
3  Described as a “small bothros” in the field diary.
4  No mention of ashy layers and/or clay-lining exists in the description in the field diary.
5  Bs-15 was excavated in five units (or spits). This means we cannot use them as separated contexts.
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is c. 2,135–2,028 BC.53 The true date is possibly in the early 
years of this time span, i.e. 2,135–2,078 BC, indicated by the 
distribution of the higher percentages. Two samples deriving 
from bothroi Bs-4 and -21, which are discussed in the next sec-
tion, deviate from this date range. 

Stratigraphic relations in relation to 14C-dates
Houses R and S were the only buildings that were erected in 
the EH III period among the excavated remains. Previously, 
the construction of House R had been suggested to belong to 
the EH II period.54 House S overlies Bs-3b and -4.55 The strati-
graphic relations with those bothroi, as well as the pottery in-
dicate an EH III date.56 Bs-4 is dated both by pottery and ra-
diocarbon analysis to EH II–III, and seems to have been used 
for a longer period than the others. This stratigraphic circum-
stance could indicate that House S was the younger of the two 
EH houses. If so, House R would perhaps have been contem-
porary with the construction and usage of at least Bs-3b and 
-4. Perhaps we have the remains of a sequence of at least two 
bothros phases. First the bothroi beneath House S were used 
when this area was an open space. When the need to build 
another house (House S) arose, they were closed and new 
ones were constructed between House R and S. This would 
explain the earlier dates in Bs-4. Either way, House T was built 
over many of the bothroi in the early MH, destroying parts of 
House S and perhaps R during its construction.

The cluster of bothroi south-east of the middle ground be-
tween Houses S and R consists of Bs-7, -8, -9, -11, -13, and 
-14 (Fig. 1). Within this little gathering of pits we can observe 
the largest collection of MH graves on Terrace III, except for 
Room I of House R. In Bs-7 a burial of an infant of six ± two 
months of age (MH 76) was buried, during the construction 
of House T.57 Graves have also been dug in Bs-9 and -13. Bs-8, 
-10, -11 and -14 are in close proximity to graves. The place-
ment of so many graves in and around this bothros cluster 
might not be random. I suspect these bothroi would have been 
noticed when digging the graves. This visibility might have 
been important when choosing the spot for the burial. This 
in its turn could help us establish a relative sequence for them. 

Among the bothroi (Bs-3b, -4, -5, and -6) in the vicinity of 
House S, only Bs-4 was in the close proximity to a burial and 
none of them was directly cut by burials (Fig. 1). Since graves 
often were made close to or in closed bothroi, as discussed 

53  Calculated with the “combine date” function in Oxcal v. 4.2, web in-
terface. All acquired dates have been calibrated with Oxcal v. 4.2 (Bronk 
Ramsey 2001; 2009), using IntCal13 atmospheric curve (Reimer et al. 
2013).
54  Caskey 1960, 301; cf. Pullen 1987.
55  Frödin & Persson 1938; Nordquist 1987, 71.
56  Nordquist 1987, 72.
57  Nordquist 1987; Ingvarsson-Sundström 2008, 60.

above, this could be explained by the fact that these pits were 
already covered by House S and/or its surroundings. In that 
case, they should be considered to belong to the “first” bothros 
phase, and belonged to House R, while the rest would have 
been constructed later between House R and S. This observa-
tion and the relation between graves and bothroi at Asine will 
be further explored in the discussion.58

Bs-2 and -6 were not overbuilt by any constructions; how-
ever, their dates indicate the same time period as most of the 
other. Since they were not overlaid by any construction, then 
the fact that the radiocarbon dates are so consistent with those 
also overlaid by walls shows that the stratigraphy is not very 
mixed, and indeed that we can recognize closed units exca-
vated during the 1920s. In that case, it is very probable that 
a distinct break, after which the bothroi were no longer used, 
filled up and closed, occurred. That time would have been the 
end of EH III, or early MH I.59 

The two earliest dates come from Bs-4 and -21. As men-
tioned above, Bs-4 seems to have ceased to be in use approxi-
mately the same time as the majority of bothroi, but was made 
much earlier. The sample from Bs-21 came from its uppermost 
layer. This suggests it was used and sealed in an earlier period 
than the other and should perhaps be dated late EH I to EH 
II. Because of its much earlier date, Bs-21 is excluded from the 
following analysis, which concentrates on the bothroi closed 
in the transitional period (EH III/MH I). Further studies on 
the early bothroi are needed to fully understand the evolution 
of the feature. 

Distribution of animal bones: 
analysis and results
The reconstructed stratigraphy has shown that there seem to 
be several fill layers in some bothroi, while some were filled 
up more quickly. Regardless, the filling of these pits is dated 
to somewhere between 2,135–2,028 BC, most likely 2,135–
2,078 BC (Table 2, Fig. 2). This is based on dates from both 
older and younger layers in the bothroi. The animal bones 
found in these layers should represent waste materials from 
this period. In this section I present an overview of the ani-
mal bones from the bothroi of Asine.60 This is followed by an 

58  The connection between graves and closed bothroi at Asine does not 
mean that all bothroi in Greece during this period became places for buri-
als. This is a contextual observation, and is maybe relevant for Asine.
59  This break is also noticed at Lerna (Banks 2013), Berbati (Säflund 
1965), and other sites (see Hutchinson 1935; Strasser T.F. 1999).
60  It should be mentioned that the animal bones were at least not dis-
carded, as was often the case during the early years of archaeological exca-
vation projects (e.g. MacKinnon 2007, 475). They are now stored at the 
facilities of Museum Gustavianum, Uppsala University.



78 • STELLA MACHERIDIS • HOME, REFUSE, AND REUSE DURING THE EH III TO THE MH I TRANSITIONAL PERIOD

Table 2. Chronology of the EH bothroi at Asine. Calibration of 14C dates derived from Oxcal v 4.2 (Bronk Ramsey 2001; 2009).  
The LuS nos are the numbers assigned by the Radiocarbon Dating Laboratory, Lund University.

Bothros 
no.

Asine no. LuS no. Uncal. 14C-
date BP

68.2% probability 
(cal. BCE)

95.4 % probability 
(cal. BCE)

Typological date Proposed date

Bs-1 2262 10927 3725 ± 40 2198–2040 2279–1982 EH III EH III–MH I

Bs-1 5168 10934 3655 ± 45 2129–1956 2192–1911   EH III–MH I

Bs-2 4659 10935 3715 ± 40 2195–2036 2275–1978 EH III–MH I EH III–MH I

Bs-2 4523 10936 3655 ± 45 2129–1956 2192–1911   EH III–MH I

Bs-3b 2402 11548 3725±35 2197–2042 2275–2024 EH/MH I EH III–MH I

Bs-4 5201 10938 3935 ± 45 2488–2346 2569–2292 EH II–III EH II–III

Bs-4 2307 10939 3690 ± 40 2136–2025 2199–1960   EH III–MH I

Bs-7 5196 10930 3625 ± 35 2031–1940 2129–1892 EH/MH EH III–MH I

Bs-8 4851 10940 3700 ± 45 2191–2030 2266–1951 EH III–MH I EH III–MH I

Bs-9 4655 10941 3680 ± 40 2136–1984 2196–1950 EH III–MH I EH III–MH I

Bs-11 5127 10928 3670 ± 40 2134–1979 2195–1939 EH III–MH I EH III–MH I

Bs-11 5115 10929 3655 ± 40 2127–1961 2141–1918   EH III–MH I

Bs-13 2294 10931 3700 ± 40 2141–2031 2203–1972 EH III–MH I EH III–MH I

Bs-13 5171 10932 3595 ± 45 2019–1894 2129–1777   EH III–MH I

Bs-14 5242 10933 3660 ± 40 2131–1965 2190–1926 EH III–MH I EH III–MH I

Bs-15 4615 11528 3730 ± 35 2198–2044 2276–2028   EH III–MH I

Bs-15 4512 11529 3700 ± 35 2137–2036 2201–1978   EH III–MH I

Bs-15 2856 11530 3710 ± 35 2190–2036 2204–1981   EH III–MH I

Bs-21 2237 10942 4135 ± 45 2864–2628 2875–2581 EH I (II)  

Fig. 2. Combined date range for radiocarbon dates from the 
bothroi of Asine. This figure includes all derived dates except 
the early date from Bs-4, As 5201 (Table 2). It was made using 
Oxcal v 4.2 (Bronk Ramsey 2001; 2009).
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investigation of possible material patterning by means of 
correspondence analysis. The CA is done twice, for the 
species distribution and for the distribution of body parts.

The 14 bothroi zooarchaeologically investigated con-
tained 861 animal bone fragments (8,703 g), of which 
339 were identified to genus. As mentioned above only 
data on species and body parts and the distribution of 
these are presented, since too few fragments were suit-
able for age or sex assessment. A quantitative distribution 
can be seen in Fig. 3. As is visible, most fragments derive 
from Bs-4, -11, -13, -14, and -15, while the bothroi with 
the fewest bone fragments were Bs-3a, -6, -8, and -12. 
Cattle, sheep/goat, pig, red deer, horse, dog, and tortoise 
are identified. 

Many bothroi are dominated by cranial fragments, 
but this is not always the case. For example, Bs-3b, -7, 
-8, -9, and -12 contained more post-cranial than cranial 
fragments.61 This can be important information because 
cranial fragments, especially loose teeth, are known to be 
more prone to survive harsher conditions. That bone frag-
ments deriving from all body regions are identified indicates, 
rather, that there is relatively good preservation of the bones. 
The occurrence of spongy bones in the different bothroi is also 
a sign of good preservation, as well as the well-preserved juve-
nile human remains from graves elsewhere on the site.62 The 
lack of fragile bones in some features could be a consequence 
of taphonomic loss. Because there are little to no different 
geological circumstances between the features, this speaks 
against it being a pure post-depositional bias. Although the 
bones are in good condition, the assemblage probably suffers 
from size bias caused by the excavation methodology.63 The 
animal bones were recovered during 1926, as part of the Swed-
ish Asine project. The finds were hand-picked and not sieved, 
meaning that smaller fragments such as from fish, might have 
been a part of the depositional assemblage but were not recov-
ered during excavation.64 

In Table 3, different taphonomic frequencies are present-
ed. As one can see, the most common taphonomic marker 
amongst the bones is weathering. It seems that this process 
did affect some bones (51 fragments), but this is still a minor 
part (c. 8 %) of the total NSP. In addition to this, root etch-
ing appeared on 19 fragments. This could indicate that the as-
semblages in the bothroi were exposed for some time before 
deposition. However, this cannot be ascertained since root 

61  Animal bone fragments assigned to body regions, and their distribu-
tion within the bothroi, are included in Table 5 below, which is the data 
set for the correspondence analysis of body regions. 
62 See Ingvarsson-Sundström 2008.
63  See Bannert 1973. 
64  See Mylona 2003 on archaeological fish remains in the Greek region.

marks have been found also on human remains from graves, 
and roots might have reached deep under the ground. Fur-
thermore, it has been said that the bothroi of Asine contained 
calcined bones.65 I have found no such indications: of all the 
bones recorded, only eight fragments were burned, and they 
were not calcined. Probably, these few fragments represent 
food preparation or something similar.

A closer look at Table 3 reveals that weathering is not re-
corded from all features. Only in about half of the bothroi are 
there bones which evidence this process. Together with the 
fact that gnawing appeared on fragments from almost all bo-
throi, perhaps it indicates that there were different strategies 
in the filling of the bothroi. The bothroi with the most frag-
ments with weathering are Bs-14, from which no stratigraphy 
could be reconstructed, and Bs-4. If Bs-4 was in use the lon-
gest, which is supported by the 14C dates, it would be logical 
that it had been exposed for a longer time. Even if the lack 
of gnawing, weathering and other taphonomic markers does 
not automatically correspond to a quick depositional history, 
it does not contradict it. That the animal bone fragments are 
relatively well-preserved do point to a more likely scenario of 
closed refuse accumulation or quick filling events. Judging 
from the reconstructed stratification of the bothroi (see Table 
2), and the taphonomy of the bone fragments, it does seem 
that some of the assemblages bear signs of longer accumula-
tion periods, that is, time exposed, while others were relatively 
quickly deposited, perhaps during a year, some months or 
even less. It can thus also be argued that different modes of 

65  Hutchinson 1935, 3.

Fig. 3. Quantitative distribution of animal bone fragments in bothroi of 
Asine, including total NISP and NSP counts.
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handling the faunal remains, eventually deposited in bothroi, 
existed. The pottery sherds from the bothroi seem to be frag-
mentary in general, but not extremely worn. They appear to 
derive mainly from pots related to storage and cooking. For 
now, it appears that the handling of the material deposited in 
bothroi was different from case to case: some material was ac-
cumulated and exposed over a longer period while some was 
deposited relatively quickly. To confirm or contradict this gen-
eral picture, more detailed studies of the pottery are needed.66 

CORRESPONDENCE ANALYSES
I have chosen to use correspondence analysis to visualize the 
distribution of animal bone fragments in the bothroi. The rea-
son to use CA is that it is a way to get a more detailed overview 
of larger data set, such as this one, than general species lists and 
distributions of body parts. It is also a more effective way than 
producing graphs of frequencies of species and body parts for 
each bothros, and then to try to manually compare them. The 
assumption that underlies this exercise is that patterns of the 
discarded body parts within the bothroi reflect patterns in re-
fuse disposal or management of these in the features. The CA 
is done once on species distribution and once on body part 
distribution. All data used in the analyses are presented in Ta-

66  Preliminary information on the general characteristics of the pottery 
from the bothroi is provided by Lindblom and Nordquist, pers. comm.

bles 4–5. The statistical analyses are restricted to cattle, sheep/
goat, pig, and red deer. These are chosen because they are the 
dominant taxa of the assemblages from the bothroi. It is true 
that the NISP for red deer is low (n=28), but the numerous 
antler fragments/raw material refuse found elsewhere in the 
settlement make it interesting to include this animal.67

First, we test the species distribution in the bothroi to see 
if it is random or not. The variables are cattle, sheep/goat, pig, 
and red deer. Also, in the data set in Table 4 we can already 
now see that red deer did not occur in each bothros, and might 
have been differently deposited. We want to know if there are 
specific associations between these four taxa, and if there is 
any clustering of bothroi in relation to the species distribution. 

Second, we want to test the body part distribution among 
the bothroi. There seem to be an overrepresentation of cranial 
fragments, such as teeth, in some bothroi. But also more fragile 
bone fragments occur, which might indicate a diverse picture 
of the bothroi contents in terms of body parts. The aim of the 
second CA is to examine the body parts, in order to inves-
tigate if there are any useful patterns which can be used for 
the discussion of waste management of different body parts, 
butchery strategies, or activity areas in connection to the 

67  Frödin & Persson 1938, 253–254; Nordquist 1987, 31, 40; cf. Moberg 
Nilsson 1996, 115. Most of these instances are later, dated to the MH. 
Still, it is interesting to test whether a different use of remains of red deer 
can be traced further back or not.

Table 3. Distribution of taphonomic markers in the animal bone assemblages from the bothroi of Asine.

Bothros no. Cut marks Gnawing Fire Weathering Root etching Post-depositional 
markers 

Excavational/post-excavational 
markers

Bs-1 1 1 0 0 0 0 8
Bs-2 2 2 0 6 2 2 12
Bs-3a 0 0 0 0 0 0 22
Bs-3b 2 0 3 5 1 0 10
Bs-4 5 3 3 14 6 1 37
Bs-6 0 2 0 0 0 1 1
Bs-7 0 0 0 0 0 0 19
Bs-8 0 2 0 0 0 0 3
Bs-9 0 2 2 1 1 1 16
Bs-11 6 3 0 6 1 1 37
Bs-12 0 2 0 0 1 0 5
Bs-13 1 1 0 7 3 3 33
Bs-14 2 0 0 12 3 0 30
Bs-15 8 9 1 0 1 1 200
Total 27 27 9 51 19 10 433
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houses. The assumption here is that different parts of the body 
from the most abundantly represented animals provide the 
best alternative to study patterning concerning refuse disposal 
or management of these in the bothroi. 

I have chosen not to separate the taxa in the second CA 
since this would lead to very low NISP counts resulting in in-
significant statistics. The variables used are Head (calvarium, 
cornu, mandibula), Axial (vertebrae, costae), Upper (scapula, 

humerus, radius, ulna, ossa coxae, femur, tibia, fibula), and 
Lower (ossa carpi/tarsi, metapodia, phalanges). This division of 
the body is a simplified categorization of the bulk of the ani-
mal body. It could be translated to meat-bearing regions (axial 
and upper extremities) and non-meat-bearing parts (head and 
lower extremities). This division is not entirely correct as the 
head is full of nutrients, although it takes longer to butcher.68 
In many societies, the head, or parts of it, is considered to be 
a delicacy. I will not further relate these simple categories to 
cultural preferences as it is not my intent to equate them with 
a prehistoric concept of the animal body.

Species composition
The results of the analysis can be seen in Fig. 4a–c, which il-
lustrates the graphs produced by the CA. All inertia, basically 
meaning variability,69 is contained within the first three di-
mensions. The percentage of inertia in the first axis, or dimen-
sion, is 42%, the second 33.4%, and the third 24.8%.70 This 
means that 75% of the variation is captured in Fig. 4a (first–
second axes), 66.8% in Fig. 4b, etc. 

As suspected, the most dominant pattern involves red deer 
and is visible in Fig. 4a. Here, the variable red deer is distanced 
from the other domesticates. Red deer explains the first axis 
with c. 83%, meaning it is the most important variable in shap-
ing the distances and/or proximities of the bothroi (rows) and 
variables (columns). Bs-3b, -6, -8, and -12 are forming a group 
around the red deer variable. This pattern is also clear in Fig. 
4b, where the first and the third axes are combined. The sec-
ond pattern lies with the three domesticates where cattle re-
mains seem to have been deposited differently from the sheep/
goat and pig. Cattle contribute with c. 71% to the second axis; 
sheep/goat with 55% and pig 23%. Cattle is thus the biggest 
factor in shaping the plotting of the observation points. This 
is visible in Fig. 4a along the second dimensions and in Fig. 4c. 
The sheep/goat variable is slightly closer to the middle, or the 
centroid, in Fig. 4a, indicating that it is of less significance in 
explaining any variability.71 The same can be said for cattle in 
Fig. 4b (third axis). Returning to the data set, we can see that 
cattle seem not to be as abundantly represented as sheep/goat 
and pig in general. Also, when pig remains appeared in larger 
counts, the number of cattle fragments became proportionally 
smaller, while sheep/goat remains approximately the same. 
This relationship is visible along the second axis in Fig. 4a.

In Fig. 4b, we can observe that pig and cattle seem to be as-
sociated. This is probably because of the even number of cattle 
and pig in Bs-4 and -11 . Two bothroi cluster around the sheep/

68  E.g. Stiner 1991, 471.
69  Shennan 2006, 315.
70  Cf. Greenacre 2007; Shennan 2006.
71  Greenacre 2007, 22.

Table 4. Data set for the correspondence analysis of species composition 
within the bothroi, Asine.

Bothros no. Bos Ovis/Capra Sus Cervus
Bs-1 7 11 5 0
Bs-2 1 11 7 0
Bs-3a 1 0 0 0
Bs-3b 2 5 2 4
Bs-4 15 9 11 4
Bs-6 0 1 1 1
Bs-7 2 1 7 1
Bs-8 0 1 1 1
Bs-9 3 3 9 0
Bs-11 21 12 22 2
Bs-12 0 1 0 1
Bs-13 2 8 20 2
Bs-14 4 4 6 0
Bs-15 23 23 32 12

Table 5. Data set for the correspondence analysis of body parts’ distribution 
within the bothroi, Asine.

Bothros no. Head Axial Upper extremities Lower extremities
Bs-1 13 0 6 4
Bs-2 6 1 10 2
Bs-3a 1 0 0 0
Bs-3b 5 0 5 3
Bs-4 11 5 17 6
Bs-6 0 1 1 1
Bs-7 3 1 6 1
Bs-8 1 0 2 0
Bs-9 5 1 8 1
Bs-11 24 7 19 7
Bs-12 0 0 1 1
Bs-13 16 2 8 6
Bs-14 7 1 4 2
Bs-15 44 5 28 13
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goat variable (Bs-1 and -2). This is because ovi-
caprine remains are more abundant in those 
pits than both cattle and pig, and red deer is 
not represented at all. Three bothroi, Bs-7, -9, 
and -13, remain close to the pig-variable in all 
dimensions. This could indicate that pig was 
specifically deposited in these pits. This is par-
tially confirmed by returning to the data set in 
Table 4, where we can see that pig is indeed 
most numerous of all taxa in these bothroi.

Bs-15 is always close to the average. This 
can probably be explained by it actually be-
ing unique and ordinary at the same time. It is 
unique because of its rich bone content of all 
animal species. However, its relative propor-
tions seem to be quite common in relation to 
the rest of the data set, that is, the contents of 
this particular bothros do not deviate from the 
calculated average profile of all objects (rows). 
This average has a low proportion of red deer 
and more even cattle and sheep/goat abun-
dances, and a slightly higher content of pig.

All in all, according to the CA of species 
distribution, the typical pattern in a bothros 
at Asine is that all domestic animals are repre-
sented relatively evenly, with a low proportion 
of red deer. Depending on their abundance, 
the bothros will deviate from this pattern. 
This is visualized by closeness and distances of 
these variables in Fig. 4a–c. Red deer, which 
we already knew was much less abundant, did 
not cluster with the domesticated taxa. This 
probably indicates that red deer was not as 
commonly consumed, and it was not depos-
ited in all bothroi. When it was deposited, it 
mainly ended up in Bs-3b, -6, -8, and -12. In 
general, cattle do not associate with sheep/
goat and pig. This does not mean that they are 
not found together, but that there is a tenden-
cy of frequencies of cattle being lower when 
pig and sheep/goat occur in higher numbers. 
This could mean that some bothroi were more 
frequently used for the deposition of medium-
sized domesticates.

Fig. 4a–c ( from top to bottom). Results of correspond-
ence analysis of species composition (cattle, sheep/goat, 
pig, and red deer) within the bothroi, Asine. 4a) ob-
servations along the first and second principal axes; 4b) 
observations along the first and third principal axes; 4c) 
observations along the second and third principal axes.
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Body part distribution
In Fig. 5a–c we see the graphical results 
of the second CA, which investigated the 
body parts distribution between the both-
roi. The first dimension contains c. 56% of 
the total percentage of inertia, the second 
26% and the third 18%. The highest varia-
tion is thus explained in Fig. 5a (82%) and 
Fig. 5b (74%).

The first and third axes (Fig. 5a–b) 
both show a similar pattern where frag-
ments from the head together with those 
from Lower are opposing those from Axial 
and Upper. In Fig. 5a–b we can observe two 
groups of bothroi returning. One group is 
associated with Axial and Upper (Bs-2, -4, 
-7, -8, -9, and -12) and one with Lower and 
Head (Bs-1, -3b, -13, -14, and -15). This 
pattern indicates dissociation between 
body parts with easy access to meat (Axial 
and Upper) and body parts with less meat 
or special in other ways (Lower and Head). 
It can be a sign of differentiated handling 
of the remains from butchering versus con-
sumption. Perhaps this can be discussed in 
terms of proximity of butchery workshops 
or consumption areas. Bs-11 is close to the 
average in Fig. 5a–b, probably reflecting 
that its distribution of body parts is ho-
mogenous.

A second pattern lies along the second 
axis, visible in Fig. 5c. Here we see Head, 
but also Upper, close to the average, the 
centroid. Many bothroi are placed around 
the centroid. This is because they contained 
Head and Upper. Bs-3a is much distanced, 
because it only contained one cranial frag-
ment. Similarly we have Bs-8, which con-
tained both Head and Upper but not the 
other, and Bs-6 (Axial) and Bs-12 (Lower) 
where the opposite situation is occurring. 
Returning to the data set in Table 5, we can 
see that the “normal” distribution consists 
of well-represented Head and Upper parts, 

Fig. 5a–c ( from top to bottom). Results of cor-
respondence analysis of body parts’ distributions 
of cattle, sheep/goat, pig, and red deer within the 
bothroi, Asine. 5a) observations along the first 
and second principal axes; 5b) observations along 
the first and third principal axes; 5c) observations 
along the second and third principal axes.
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while the other two variables are more unusual. This reflects a 
taphonomic issue because cranial fragments such as teeth and 
compact fragments from long bones are more resistant to de-
composition and density-mediated attrition, i.e. more prone 
to be overrepresented in zooarchaeological assemblages.72 
This pattern is thus probably taphonomically biased, showing 
the features as deviating simply because they contained either 
only better-preserved body parts or unusually high degree of 
normally not as abundant body parts which are more prone to 
destruction after deposition. 

Short summary
The two correspondence analyses revealed some interesting 
patterns. First, we have detected that red deer disassociates 
with the domesticated animals, and is specifically associated 
with Bs-3b, -6, -8, and -12. This does not mean that the do-
mesticated animals did not occur in these bothroi. Further, 
red deer is also found, although sporadically, in other features. 
Cattle is not represented in Bs-6 and -8. Secondly, we can see 
that cattle contrasts with sheep/goat and pig. Bs-1, -2, -7, -9, 
-13, and -14 should be associated with the deposition of main-
ly medium-sized animals. In a similar way, cattle should be as-
sociated with mainly Bs-3a, -4, and -11. In Bs-4 and -11 pig 
remains were also abundant. Again, this does not presuppose 
a lack of other animals in these bothroi, as e.g. cattle is abun-
dant in Bs-1 and -14. But, it might mean that certain animal 
remains were deposited in certain bothroi rather than others, 
even if this rule was not followed strictly.

72  Lyman 1994; Orton 2012.

The third and the fourth patterns I choose to discuss are 
based on the CA of body parts’ distributions. The third con-
sists of an association between Head and Lower while Upper 
and Axial group together. This might reflect a division in the 
deposition of meat-rich vs. non-meaty limbs and the head. 
At Asine this might translate to consumption and butchery 
waste. Finally, the fourth pattern is that of taphonomic bias in 
terms of post-depositional disturbance, in the sense that nor-
mal proportions of body parts are strongly overrepresented by 
Head and Upper. A majority of pits conform to this pattern. 
Thus, the CA has shown that while taphonomic processes 
have affected the material we have a stronger pattern which 
probably can be connected with the archaeological handling 
of bones or bodies at the settlement. 

In Table 6 I have made a categorization of the bothroi ac-
cording to the results of the above analyses. When consider-
ing Table 6, it is important to retain the notion that there is 
a taphonomic bias which strongly shaped the distribution of 
observations, and that these categorizations are based on de-
viations from it. I will not discuss the taphonomy more in this 
article, but it is clear that the analysis illustrates the potential 
of this method within the field of vertebrate taphonomy, and 
should be explored in future studies. 

I have distinguished five groups in Table 6. Groups A, B, 
and C are based on species distribution. They do not correlate 
with groups D and E which are based on body part distribu-
tion. This means that each bothros is assigned two groups: one 
on basis of species composition and one relating to distribu-
tion of body parts. Bs-11 and -15 are exceptions because Bs-15 
could not be tied to any groups in the CA of species distribu-
tion; the same concerns Bs-11 in the CA of body part’s distri-

Table 6. Categorization of the bothroi of Asine according to the interpretation of the correspondence analysis.

Group Bothros 
no.

General characteristics Explanation Interpretation

A 3b, 6, 8, 
12

Association with red 
deer

Red deer and medium-sized are present, but not 
cattle.

Bothroi for the deposition of butchery and con-
sumption waste from red deer, not cattle (sheep/
goat and pig still present).

B 4, 11, 3a Association with cattle 
and pig

Cattle and pig predominant. Presence of cattle in 
this proportion quite ordinary, therefore Bs-11 
close to origo. Bs-3a is almost an outlier because it 
only contained one cattle fragment.

Bothroi for the deposition of cattle and pig.

C 7, 9, 13, 
14, 2

Association with 
sheep/goat and pig

Sheep/ goat and/or pig predominant. Proportion-
ally low inclusions of large herbivores. Bs-7, -9, -13 
dominated by pig.

Bothroi for the deposition of mainly medium-
sized animals.

D 1, 13, 
14, 15, 
3a, 3b, 

Association with head 
and lower extremities

Relatively unusual large proportions of head and 
lower extremities.

Bothroi for the deposition of mainly butchery 
waste.

E 2, 4,7, 9, 
8, 6, 12

Association with axial 
and upper extremities

Relatively unusual large proportion of axial and/or 
upper extremities.

Bothroi for the deposition of mainly consump-
tion waste.
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bution. In these instances, these bothroi were placed close to 
the centroid of the CA, thus not conforming to any pattern. 

While one bothros might have been the destination of 
primarily consumption waste from cattle and pig, another 
could have contained mainly butchery waste of medium-sized 
mammals. I do not wish to categorize them any further, e.g. 
“butchery waste from red deer”, since the results do not really 
support more detailed interpretation. Many of the Asine both-
roi are represented by small sample sizes. For example, the “red 
deer” bothroi Bs-6, -8, and -12, contained very few bone frag-
ments, as did Bs-3a. Their assignments to any of the anatomi-
cal groups D or E are perhaps dubious. Because of this quan-
titative issue, the categories in Table 6 remain interpretative 
in their nature. Nevertheless, the use of CA can, even in small 
samples, provide general patterns of archaeological interest.

SPATIAL CONNECTIONS
In Fig. 6, I have merged my interpretations of the bothroi and 
their location on the map. Additionally, my perception of the 
chronology of the bothroi has been added. The reconstructed 
stratigraphy combined with absolute and relative dates indi-
cates that although different strategies existed while filling the 
bothroi, they were probably filled up during the same approxi-
mate period. This could be during the same year, but it could 
also be two generations, if following the narrowest span of the 
calculated combined date, c. 2,135–2,078 BC (Table 2). It is 
thus possible that House S was not in use for a very long time. 
Shortly after filling up the bothroi, graves were dug into some 
of them and House T was erected. Phase 1 refers to the bothroi 
presumably older than House S. Phase 2 refers to bothroi in 
the middle of Houses R and S, and seems to constitute the 
last phase of usage. “Unknown phase” refers to the bothroi of 
Terraces I–II which might actually belong to phase 1, or more 
probably another household not yet excavated.

The most interesting spatial connections based on the CA 
and the categorization in Table 6 is contained within the clus-
ter of bothroi south-east of the middle between Houses S and 
R. They formed two rows aligned north–south with three bo-
throi each: to the west Bs-7, -9 and -11, and to the east Bs-8, 
-13, and -14. Two of the western bothroi, Bs-7 and -9,73 are cat-
egorized as destinations of mainly consumption waste from 
medium-sized mammals (sheep/goat and pig), while the third 
one, Bs-11, is labelled a “cattle/pig” pit. Two of the eastern bo-
throi, Bs-13 and -14, contained butchery waste from medium-
sized mammals (sheep/goat and pig). The third bothros in the 
eastern row, Bs-8, is labelled a “red deer” pit. Thus, it seems 
that the western bothroi in the cluster between Houses R and 

73  Bs-11 could not be categorized according to body parts, see previous 
section.

S were destinations for mainly consumption waste, while the 
eastern pits might have been intended for butchery waste. 

Southeast of this small cluster, we find Bs-1 and -3a which 
are not assigned to any phase on Fig. 6. They are also catego-
rized as bothroi for butchery waste. If they were to be included 
in Phase 1, the interpretation that the eastern bothroi were 
destinations for mainly butchery waste would be reinforced. 
In the sense of spatial patterning, Phase 1 bothroi do not show 
any specific tendencies. Phase 1 organization might thus have 
been less formalized than phase 2, for reasons unknown. 

Discussion
THE BOTHROS AS PART OF THE  
HOUSEHOLD ORGANIZATION
The results show that the distribution of animal bones in the 
Asine bothroi is not random. At least in the stage of closing 
the features, they should not be considered as uniform. This 
confirms my initial impression that the material is not coher-
ent, but complex and variable. It is also probable that more 
than one phase in the life of a bothros existed.74 The patterns 
apparent in this study would support the hypothesis that bo-
throi were built at a domestic level. It is relatively clear they 
were constructed in similar manners, according to similar 
traditions. This is visible in the architecture and also in the 
chronology at Asine. Phase 1 bothroi might have been less for-
malized than phase 2, because they were connected to only 
one household (Fig. 6). In this case, it is possible that when 
either the household became crowded or the settled area be-
came denser, it necessitated a more formal place of storage, the 
bothros. These pits then conveniently became places for strict-
er waste management. This formalization combined with the 
diversity of the filling strategy would indicate that the digging 
of these features for one’s household was part of the normative 
behaviour connected to the idea of the “home”.75 

The concept of home at Asine was probably different from 
one household to another. We have no idea of the structure of 
family. Even if we did, we do not know if the family was the 
“embryonic community” that structured one’s home. What 
we can discuss however are house plans and storage features, 
refuse materials and consumption remains, which we connect 
to the household or the domestic sphere. It is obvious that bo-
throi were part of human life on a domestic as well as on a 
community level. The hypothesis that a bothros was construct-
ed for storage on a domestic level includes an assumption that 
it was part of the household organization. It is thus possible 

74  This is also how I read Bank’s detailed study where the functional di-
versity of bothroi at Lerna IV is emphasized: Banks 2013.
75  Douglas 1991.
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Fig. 6. Plan of the Asine 
bothroi used in the corre-
spondence analyses, includ-
ing interpretative categories, 
see Table 6.
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that the bothros was a part of many persons’ home at Asine. 
It was important for the structuring of space and the func-
tion was tied to the memory of perhaps hot summers (stor-
age). They were even important when used as refuse pits, in 
the sense that they continued to structure space and to direct 
movement and labour.76

WASTE MANAGEMENT AND DIVERSITY: 
THE CLOSING OF A BOTHROS
I have proposed that bothroi were built as part of the house-
hold organization. I suggest they were filled up at approxi-
mately the same time period, i.e. between 2,135–2,078 BC, 
although a more narrow date range might be possible. The 
features were filled up in different ways as suggested by the 
reconstructed stratigraphy. The most formalized deposition of 
faunal remains seems to regard the similar-sized bothroi clus-
tering between Houses R and S. It is possible to argue that 
these pits were used in connection with different activities, 
reflected in the refuse disposal. Whereas Bs-13 and -14 were 
used for butchery waste of primarily sheep/goat and pig, Bs-7 
and -9 were used for consumption waste of the same. In Bs-11 
we found an association with cattle and pig. The above men-
tioned features differ finally from Bs-8 in which remains of red 
deer is associated. 

Since the faunal remains should derive from the filling pe-
riod, which could have been over several years, another scenar-
io might be suggested. The bothroi could be seen as waste man-
agement systems, where certain remains of certain animals 
and/or body parts where thrown in certain pits. This would 
explain the presence of red deer specifically tied to certain 
bothroi, sheep/goat to others, and pig to yet others. It would 
also explain the seemingly linear disposal of the axial body and 
upper extremities versus heads and lower extremities, which 
in the Asine case can perhaps be translated into meaty versus 
non-meaty body parts. In this sense it is reasonable to think 
that in the closing of the bothroi, the type of refuse deposited 
in them would also have been sorted or at least considered. It 
does not necessarily imply strictly ritual behaviour. This waste 
management could have been directed from the perspective of 
activity areas (as butchery versus consumption areas), or sim-
ply waste categories (such as red deer versus cattle). It could be 
argued to have involved both, especially when regarding the 
“sheep/goat-and-pig-bothroi” where “non-meaty” parts were 
associated with Bs-13, -14, perhaps also Bs-1 and -3a, to the 
east, and meat-rich parts in Bs-7 and -9 to the west.

Spatial and social organization in relation to waste man-
agement can be observed in most societies. In modern Swe-

76  I.e. reinforcing the idea of how it should be done at home. Cf. Douglas 
1991.

den, there is a rigorous practice concerning the everyday sort-
ing and categorizing of waste. This is directed and normalized 
through governance and education.77 In this setting, bones 
and other food waste are integrated in the same category. For 
the Dogon people of Mali, domestic waste is a positive dis-
order and is used to manifest the vitality of the household, 
while bodily waste and menstrual blood is considered dan-
gerous and polluting.78 On Greenland, the Inuits had for a 
long time an ideal practice of “nothing is wasted” regarding 
the consumption of caribou, meaning that virtually nothing 
was considered waste and only bone splinters would remain 
as waste from the animal body.79 More ancient examples of 
waste management strategies have been evidenced from Neo-
lithic Çatalhöyük, Central Anatolia, where refuse would have 
been handled as an intricate part of everyday life by removing 
it from the house context.80 Other examples can be found at 
Early Neolithic Almhov, Scania, where refuse was disposed in 
certain pits,81 or the accumulation of refuse in the Late Bronze 
Age “midden sites” in the United Kingdom.82 As the above 
ethnographic and archaeological examples demonstrate, the 
part of life involving the handling waste was and still is impor-
tant. The bothroi seem to have been important in the spatial 
arrangement of things, in the social organization of the liv-
ing area. The disposal of faunal remains, or rather, the remains 
of food consumption and animal processing, were probably 
a part of this arrangement. In this article the faunal remains 
are central to the discussion of household organization, and 
indubitably waste management is a part of this. 

This study would definitely benefit from the comparison 
and inclusion of other zooarchaeological assemblages from 
waste-related contexts at the site. It would make it possible 
to test if the patterns from the bothroi are specific to the fea-
ture type or similar to general trends on site. This would in its 
turn also provide knowledge about the feature type as well as 
site function in terms of animal husbandry and economy. It 
would also add another spatial dimension of the management 
of waste. While this is clearly a desirable aspect, it is at the mo-
ment not possible, because the animal bones from the bothroi 
constitute the largest Asine assemblage from the EH III to 
the MH I transitional period at the moment. Hopefully more 
animal bones will be dated to this narrow time period in the 
near future. This study has focused on the zooarchaeological 
remains; however, other find categories found in the bothroi 
are important to include in future research. Such studies can 

77  Åkesson 2012.
78  Douny 2007.
79  Pasda & Odgaard 2011.
80  Martin & Russell 2000.
81  Rudebeck & Macheridis 2015, 181–185.
82  Needham & Spence 1997.
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test the hypothesis proposed in this article, as well as contrib-
ute to the increased understanding of this pit phenomenon. 

Few other zooarchaeological studies in the Aegean area fo-
cus solely on bothroi. P. Halstead has studied the animal bones 
from the Neolithic to Bronze Age settlement Tsoungiza in the 
Nemea Valley. Some of these bones derive from bothroi, but 
most are dated to EH I–II.83 At Tsoungiza contextual differ-
ences in bone content in pits,84 floors, and fills exist. Even so, 
Halstead acknowledges that individual variation within the 
context types is apparent (i.e. bone content can vary between 
pits) which suggests that the remains may reflect differential 
discard.85 This is consistent with the above interpretation of 
the Asine bothroi. 

THE AFTERLIFE OF A BOTHROS AT ASINE
A few words can perhaps be devoted to the importance of the 
bothroi after their usage and closing. While erecting House T 
or perhaps directly after, Bs-7, an infant burial was still visi-
ble.86 On the plan in Fig. 6, all MH graves on Terraces I–III 
are plotted and we can observe a possible connection be-
tween them and the bothroi. Perhaps this meant that people 
were reminded of the past by the bothroi, at least for a few 
generations. This visibility does not necessarily mean that 
the original perception of the feature, i.e. as a pit, was trans-
ferred. The remains—a circled coloration and clustering of 
pottery, could be enough for it to transform in function and 
importance. In this sense, the bothroi were perhaps long-lived 
in prehistoric memory, although this is more of a speculative 
suggestion. In either case, the construction and use of bothroi 
was abandoned, and this happened quite abruptly. Could it 
be in association with new-coming ideals or migrants? Per-
haps the settlement grew and bothroi fell out of fashion, be-
cause the spatial social organization changed? Since we see 
similar trends elsewhere on the mainland, perhaps these ques-
tions should be more regional relevant as well. Regardless of 
what processes triggered its existence and disappearance, the 
bothros can provide a good example of the social dynamics of 
this transitional period, in the sense of activity, function, and 
management of the household.

83  Halstead 2011, 780, 783.
84  Bothroi are called pits, a category which seems to include other types 
of pits such as suggested cisterns (e.g. EH I Cistern 2) (Halstead 2011, 
783). This makes it hard to in detail use this study as comparative mate-
rial.
85  Halstead 2011, 782–784. For example, the animal bones from Pit 55 
contained remains of many neonates, but low degrees of gnawing, post-
neonatal fragmentation, and no cattle, while Pit 32 contained higher 
fragmentation and gnawing, but few neonates.
86  Nordquist 1987.

Concluding remarks
In this paper the EH III/MH I bothroi of Asine have been 
examined from a zooarchaeological perspective. The faunal 
remains from the features have also been studied by means of 
correspondence analysis (CA), in terms of species composi-
tion and body parts’ distribution. The CA of body parts distri-
bution revealed a strong pattern related to taphonomy, most 
probably to post-depositional processes affecting the assem-
blages. This pattern consisted of higher proportions of cranial 
and compact fragments from the upper extremities. The fact 
that such a pattern can be visualized and strongly indicated by 
means of CA opens up to future studies of the identification 
of cultural versus natural processes in a specific material.

One important result is that the diversity of the faunal 
remains’ distribution in the bothroi further problematizes the 
view of them as functionally one type of unit. It is possible 
that they were tied to different activity areas within the settle-
ment. Some were storage for grain or other food, some per-
haps drying pits for food. Most, maybe all of them, ended up 
as refuse pits. Some were reused for burial, and some were not. 
The common denominator is the morphology of the pits and 
the synchronicity in the closing of them. 

In this contextual and zooarchaeological study, I propose 
that the bothroi were part of the household organization. In 
that sense, they could have been connected to the cultural for-
mal idea of home for many of the inhabitants at Asine. Even if 
this theory might suit the bothroi at Asine, it is however hard 
to use for explaining the multitude of bothroi at Lerna IV. As 
Weiberg proposes,87 the digging of this multitude of bothroi 
can indeed be seen as meaningful. However, the filling of 
them might also have been significant actions for the prehis-
toric people, but perhaps in another sense. Refuse disposal was 
necessary at Asine, just as in any other society. I have proposed 
there was an intentional waste management strategy tied to 
the filling and closing of the bothroi. This waste management 
should be connected to activity areas of butchering or con-
sumption, as well as to formalized ideas of where to throw cer-
tain remains of certain animals. 

STELLA MACHERIDIS
Department of Archaeology and Ancient History
Lund University 
Helgonavägen 3
SE-221 00 Lund
stella.macheridis@ark.lu.se 

87  Weiberg 2007, 116.
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Greenfield HJ (eds.), Zooarchaeology of the Metal Ages: Production, Specialisation and 
Technology during the Copper Age, Bronze and Iron Ages. Lockwood Press. 

A zooarchaeological study of the social 

topography of Asine (Greece) during 

the late Bronze Age  

Abstract 

This paper investigates the growth in social complexity of the late Middle Helladic to 
early Late Helladic settlement Asine, Greece, in terms of social topography. Two 
different parts of the settlement, namely the Lower Town and Barbouna Hill, are 
compared. Zooarchaeological indicators of waste management, e.g. weathering and 
gnawing, and waste content, e.g. taxonomic representation and body parts’ selection, 
are analyzed. The results indicate that the higher frequencies of wild animals and the 
greater use of bone-/antler artefacts are specific to the Lower Town, and not 
Barbouna Hill. In conjunction with the differential distribution of other finds, such 
as pottery, the animal bones support the existence of a growing social topography. 
Still, there are several similarities between the areas in the composition of the most 
common animals, skeletal part frequencies, bovid mortality curves, and in domestic 
cleaning procedures, indicating a more complex picture. This indicates that the 
proposed social complexity, expressed through social topography, was perhaps not 
implemented in everyday life practices. 

Key words: Aegean Bronze Age, Asine, old collections, zooarchaeology, social 
topography, waste management 
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1. Introduction 

Waste production and management is associated not only with social status or 
identity, but also with cultural perceptions of danger, spatial borders and norms (e.g. 
Douglas 1966; Strasser 1999; Martin & Russell 2000; Rathje and Murphy 2001; 
Douny 2007; Gifford-Gonzales 2014; Yeshurun et al. 2014). The connection 
between waste and social topography, i.e. the spatial manifestation of socioeconomic 
differences, is rarely investigated in zooarchaeology. In this paper this is attempted. 
Social topography is defined as the spatial distribution of socio-economic differences 
following the research of Richer (2015). 

The basis of social topography can be traced back to research by Bourdieu (e.g. 1979; 
1989). For him, ‘social space’ is a spatial metaphor for social distances. In this paper, 
physical space is regarded as important in the expression of status hierarchy (Richer 
2015:362). By using modern Istanbul as case study, Richer exemplifies how location 
not only reflects status, but also how it is imbued with social meanings constructed 
and negotiated by the population of the city (ibid. 2015). The idea of social 
topography is strengthened by the conceptual metaphor, ‘social distance is physical 
distance’, discussed by Wiseman (2016) based on cognitive and ethnoarchaeological 
studies. In small settlements, people often choose to locate their homes in proximity 
of their closest kin or other people with similar social identities. According to 
Wiseman (2016), this phenomenon is present in most societies but especially those 
characterized by kinship relationships. 

As basis for the discussion, the ancient settlement Asine during the Middle Helladic 
III (MH III, ca. 1800-1700 BCE) to Late Helladic I (LH I, ca. 17000-1600 BCE) in 
Argolis, Greece, is investigated. The existence of a social topography at Asine is 
discussed by studying differences in the distribution of animal bone waste in the two 
main areas, Barbouna Hill (BH) and the Lower Town (LT). The MH III-LH I is 
characterized by diversity in the quantity and quality of graves and grave finds, by 
increased settlements, and by the resettlement of previously abandoned areas 
(Voutsaki 2010a: 104). This period is connected to the emergence of the Mycenaean 
cultural complex, which flourished during the Late Bronze Age in Argolis in 
particular (e.g. Dickinson 1989; Voutsaki 1997; 2010a; Petrakis 2010). The question 
of the social complexity at Asine itself and in the broader region has been a focus for 
research in several papers, explored from many angles (e.g. Nordquist 2002; Voutsaki 
2010b; 2010c; Voutsaki et al. 2011; Ingvarsson-Sundström et al., 2013). It has been 
established that the Asine society experienced growing social complexity during the 
transition to the Late Helladic. Based on diversity in mortuary evidence (Nordquist 
1990; Gillis 1996; Voutsaki et al. 2011), in diet and health indicators (Ingvarsson-
Sundström et al. 2009; Ingvarsson-Sundström et al. 2013), in different architectural 
features, and in the presence of imported goods (Nordquist 1987; Voutsaki 2010b), 
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the settlement seems to have had an uneven social topography. The transition to Late 
Helladic in Asine provides an interesting scenario to test the hypothesis that this 
growth would also be reflected in other aspects of the material culture, such as the 
zooarchaeological evidence.  

The finds from the Asine site can be regarded as part of an ‘old collection’. ‘Old’ 
collections are here characterized by long periods of storage, of analogue 
documentation including the fact that important aspects of the site might only be 
found in unpublished field journals and plan drawings, and of differing excavation 
methodologies often without systematic dry or water sieving (see Jones & Gabe 
2015). If saved at all, animal bones were often hand-collected, meaning that smaller 
finds such as bones from fish and birds, were not always collected (e.g. Mylona 2005; 
MacKinnon 2007). Since the above can be relevant for ‘newer’ collections, the term 
‘old’ collection is relative and depends on the conditions of the site, its excavation 
methodologies, documentation quality and storage history (Jones & Gabe 2015).  

Most of the finds from Asine fit in to the above definition of ‘old collections’. They 
derive from older excavations of 1926 (the Lower Town area, Frödin & Persson 
1938) and the 1970s (the Barbouna Hill area, e.g. Hägg & Hägg 1973). During the 
1926 excavation, the finds were hand-collected and not sieved. Importantly, the 
collection has been in storage for a very long time, and the documentation quality 
depends on access to unpublished plans and diaries, of which not all are of a high 
quality. These issues also concern the finds from the 1970s collection. The 
methodology applied in this paper is contextually adjusted to the limitations of the 
study material. 

2. Asine during the MH III-LH I period 

Several excavation campaigns investigated ancient Asine during the 20th century 
(Frödin & Persson 1938; Hägg & Hägg 1973; Dietz 1982; see Nordquist 1987; 
Nordquist & Hägg 1996). The results showed that Asine was inhabited during at 
least the Early Helladic period (EH, ca. 3100-2100 BCE), and was continuously 
settled until about 700 BCE when settlement declined. It was revisited occasionally 
until resettlement during the Hellenistic and abandonment in Late Antiquity. The 
site was excavated by mainly Swedish scholars, starting with the 1920s project, which 
unearthed a large Lower Town complex as well as a Mycenean necropolis at the site 
(Frödin & Persson 1938). The early excavations focused on the peninsular cliff, the 
Kastraki (Fig. 1), where the Lower Town (LT) was found, as well as an acropolis. On 
Barbouna Hill (BH), across from Kastraki, two Mycenaean necropoles with chamber 
tombs, as well as later burials, were found (Frödin & Persson 1938). The 1970’s 
campaigns also revealed remains of dwellings on the slope of Barbouna, showing that 
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the settlement had been extended to the hill during the late MH and early Mycenaean 
times (Hägg & Hägg 1973; 1976; Nordquist 1987). 

A large part of the Lower Town at Asine was already built in MH III. The settlement 
extended to cover the slope of the Barbouna Hill (see Fig. 1). This growth is reflected 
in the diversity of graves, for example in types such as pits, vessels and cists, in content 
such as find-rich opposed to find-poor, and in location, such as both intramural and 
extramural graves (Frödin & Persson 1938; Dietz 1982; Nordquist 1987:101-106; 
Ingvarsson-Sundström 2008). More pronounced differences between the three 
extramural burial grounds, East Cemetery, Barbouna Hill and the Kastraki (the cliff 
where LT is situated; Fig. 1), have been discussed in terms of growing social 
complexity and/or changed social strategies at Asine during the late MH (Voutsaki et 
al. 2011:459; Ingvarsson-Sundström et al. 2013:158). A material example of such 
difference is that gold objects are only found in the graves at the East Cemetery 
(Ingvarsson-Sundström et al. 2013:155). 

This social complexity is presumably supported by the existence of differentiated 
social organization in two dwelling areas, the LT and the BH (Fig. 1). There are 
architectural differences between the areas. The houses were more complex in LT, 
including larger and more detailed buildings, showing careful planning of the area, 
with many rooms. The animal bones in this paper derive from close to or inside 
Houses B and D, both built in the late MH II-early MH III (Fig. 1). Few animal 
bones were found in proximity to contemporary House C (Appendix 1), which had 
an unclear site plan, and an unknown extent. The majority of the finds derive from 
Houses B and D. House B had an irregular shape and was large, covering at least 110 
m2. It was divided into four long and narrow rooms, which might have been 
partitioned. Based on the width of some walls and presences of strong stone bases, it 
is possible that the house had an upper floor (Nordquist 1987:76). House D had a 
complex site plan, with two parallel parts oriented NW-SE and one NE-SW (Fig. 1). 
It is not certain whether there was internal communication between the parts. It 
replaced an earlier house, called House pre-D, and seems to have been remodeled 
several times, for example the floors were refurnished. The house, including all parts, 
covered ca 192 m2, according to Nordquist (1987:79). Dissimilar to House B, House 
D had a regular site plan, and consisted of at least six rectangular or square rooms.  
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While the houses in the Lower Town were built close together, the houses of BH, 
Buildings 1 and 2, were more detached and smaller (Nordquist 1987:87-89; 
Ingvarsson-Sundström et al. 2013:156). Building 1 consisted of at least one room. 
The same regards Building 2, which had at least two rooms, of which one measured 
ca 16 m2. These houses seem not to have been of the same complexity as Houses B 
and D; they seem to have been at the most medium-sized houses. Because they had 
been placed away from the Lower Town and because of their smaller structures, the 
houses on BH can easily be regarded as a more peripheral part of the settlement, and 
often are. The settlement area of Barbouna Hill (BH) was remade into a burial 
ground at the end of the MH III. The generalizations made of these two dwelling 
areas, especially BH, are tentative, since the exact extent of Asine remains to be 
defined archaeologically (Nordquist 1987:28). Houses B and D at LT and the houses 
on the slope of BH were in use during MH III (Frödin & Persson 1938; Nordquist 
1987; Voutsaki 2010c:5).  

3. Methodological framework 

The framework of this study is divided in two analytical parts (Table 1). The first, 
waste management, includes a practical aspect, with a focus on everyday life 
(Marciniak 2005:80; Gifford-Gonzalez 2014). The management of waste is 
important in the spatio-social organization of any society. The identification of the 
manner of waste management is based on the relative frequencies of peri-depositional 
taphonomic markers, indicating the handling and exposure of bones. Following 
Orton (2012), this includes evaluation of weathering and carnivore gnawing; 
recording of weathering follows Behrensmeyer (1978); and gnawing identification, 
following Binford (1981) and Haynes (1983). Additionally, the relative impact of 
trampling (scratch marks), recorded after Andrews and Cook (1985) and Thilderqvist 
(2013), is included in the analysis, as is burning. The recording of burnt bone was 
based on changes in color (Lyman 1994a:386). Taphonomic variables were recorded 
on both identifiable and unidentifiable bones. 

The second aspect is waste content, and it puts emphasis mainly on animal 
consumption. Consumption is symbolically loaded and is often used to discuss social, 
ritual and economic meanings and differentiation in archaeological settings (Twiss 
2012). Following the recommendations of Ervynck et al. (2003), two variables are 
chosen in this study: i) presence of “rare”, e.g. rare and/or imported, taxa, including 
wild animals (Ervynck et al. 2003; see Goody 1982; Isaakidou 2007); and ii) the 
selection of body parts, age and/or sex. The discussion of any taxa as rare is based on 
its relative lack of abundance in the regional context of Asine, i.e. Argolis and 
Peloponnese. Selection of body parts, age and sex can be indicative of socioeconomic 
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differentiation (e.g. Ervynck et al. 2003:433; Redding 2010). Although selection of 
species, body parts and age/sex might reflect tendencies in consumption, it is 
important to remember that disposal patterns can also be directed by the sorting of 
specific bone elements (e.g. Hill 1995; Gifford-Gonzalez 2014; Rudebeck & 
Macheridis 2015).  

Table 1.  

Theoretical framework for the zooarchaeological study of social topography. The framework focuses on differences in 
waste management and/or waste content in different areas within a specific site. 

3.1 Adjusting the framework to an ‘old’ collection  

Several aspects of Table 1 should be adjusted to the restrictions of the documentation 
quality of the Asine collection. The lack of systematic sieving in the Asine excavations 
has meant that rare avian or fish taxa underrepresented, and perhaps not detectable. 
The hand-collection strategy might also have caused an underrepresentation of 
smaller bones of medium-sized animals, e.g. phalanges, carpals and tarsals, which 
might not have been visible during excavation (see Davis 1987:29). The presence of 
rare taxa mainly focuses on mammals of medium to large sizes. This affects the 
discussion on rare taxa as a marker of socially connoted meat consumption and 
taxonomic abundance, and should therefore be regarded as tentative and partial. This 
issue is relevant also for the discussion on body part selection and mortality and sex 
data. For example, juvenile bone can be small and was therefore perhaps not 
collected. Also juvenile bone is more fragile and often suffers from post-depositional 
erosion. 

An in depth study of the bone's spatial distribution in these houses can partially be 
achieved. Few bones could be associated with particular rooms in the houses, or 
specific fills or features within them (Appendix 1). This relates to the issue of Asine as 
an old collection. The animal bones from LT unearthed in 1926 were saved during 
the old excavations. Still, the context information pertaining to the bones was not 

 Waste management Waste content 
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weathering, 
gnawing, trampling, 
and burning 
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and/or sex 
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movement, 
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indoors 
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differences in meat 
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Information on any 
preferential consumption of 
certain body parts, age, sex 
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always detailed, or indeed in some cases even existent. The Barbouna Hill data is not 
extensively published, so to make contextual assessments or reconstruction closer than 
house or room level would be premature. Nevertheless, through the study of field 
journals, plans and other documentation, it has been confirmed that all bones in this 
study derive from the settled areas of Barbouna Hill and the Lower Town (Fig. 1, see 
Appendix 1).  

Two general contextual categories are included in Table 1. Firstly, redeposited 
material includes open-air layers and building infills. Bones from such layers represent 
the last link in the chain of the waste management procedure, i.e. waste which has 
been redeposited in secondary, or even tertiary, deposits from its original waste 
location (see Schiffer 1987:18, 89; Kuna 2015). They reflect an accumulated series of 
events, i.e. general characteristics of waste management at the site during a particular 
chronological range. Different lenses or smaller contexts were not documented during 
the early excavations. The majority of the animal bones consist of redeposited 
material found in outdoor areas in the vicinity of Houses B, C and D in the LT, and 
the buildings and rooms of BH (Fig. 1; Supplementary Table). 

The other contextual category is floors, which are waste-related activity areas and 
might contain remains of actual behaviour towards clean and/or unclean spaces 
(Martin & Russell 2000). A regularly swept floor will contain smaller fragments as 
well as more trampled bones (e.g. Schiffer 1987; Yeshurun et al. 2014:593). Floors 
are among the few primary deposits which were recognized, although sometimes with 
difficulty, during the old excavations (see Frödin & Persson 1938:66). This study 
includes animal bones found in the floors of Room XX in House D (floor level 1, 
Frödin & Persson 1938:73; Nordquist 1987:81); Room K in Building 2 (Hägg & 
Hägg 1976; Nordquist 1987:85); and Room M1 in the Deep Trench (see Hägg & 
Nordquist 1992). The latter is located in squares N 40.5–43.4 and W 289.4–292.7, 
but is not included in Fig. 1 (Hägg & Nordquist 1992:60). Nordquist (1987:81) has 
evaluated the field documentation of the excavation of the floors in House D. 
According to her, two floor levels were excavated, of which the first and earlier one, 
Floor 1, is considered.  

3.2 Notes on the zooarchaeological analysis 

The bones are quantified on the basis of Number of Identified Specimen (NISP), as 
defined by Lyman (1994b; 2008). Number of Specimens (NSP) and Number of 
Unidentified Specimens (NUSP) are used to include unidentifiable bone fragments 
(e.g. Grayson 1991; Lyman 2008:266). Secondary derivations such as Minimum 
Number of Individuals (MNI) or Minimum Number of Elements (MNE) are 
excluded because of the so-called aggregation problem (Lyman 2008:57-59). Such 
counts differ between levels of contextual resolutions, i.e. if calculated on a broad 
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basis, such as all the bones being dated to one time period, the count will be different 
than if calculated on the basis of all the available context types of that period, such as 
all the pit fills of one specific period. This problem can be especially pertinent for old 
collections. In the case of Asine, it cannot be assumed that this kind of 
documentation was made consistently in all excavation areas. Therefore MNI-counts 
cannot be based on the contextual categories that are important to this study. 

Identification by association is not employed (Driver 2011). Limb bone fragments 
identified by size class are therefore not included among identifiable fragments but as 
part of the unidentified sub-assemblages instead. The following anatomical categories 
are used: Head (horn/antler, skull, mandibles), Trunk (vertebrae, sternum, ribs), 
Upper front (humerus, scapula, radius, ulna), Lower front (carpal and metacarpal 
bone), Pelvis (pelvis and sacrum), Upper hind (femur, patella, tibia, fibula), Lower 
hind (tarsal and metatarsal bone), and Metapodials and phalanges (metapodials, 
sesamoids and phalanges, indeterminate to anatomical orientation). A chi-square test 
was used to investigate whether loose teeth exaggerate the proportion of cranial 
fragments from the most common animals, cattle, sheep/goat and pig, showing no 
statistically significant difference (χ2 = 9.98, df = 7, p = >0.05). Loose teeth are thus 
not excluded. Pigs have more bones in their body than ruminants, which is 
problematic when using NISP. One way to deal with this is to exclude all anatomical 
parts where pigs have more bone elements, such as the feet (Lyman 2008:32). Of 
such redundant elements, only two phalanges and one metapodial fragment 
(metatarsale III, also present in ruminants) were identified as pig; these are included in 
this study. 

Age assessments were based on epiphyseal fusion data from post-cranial bone 
elements. Estimation of age at death based on epiphyseal fusion data on cattle, 
sheep/goat and pig follows Silver (1969) and O'Connor (1982). Sex assessments on 
cattle and sheep/goat were based on morphological features of the pelvic bones 
(Boessneck 1969). Sex assessment of pig was made on the basis of canine morphology 
(Mayer & Lehr Brisbin Jr 1988).  

4. Material overview 

This paper presents hitherto unpublished data on animal bones dated to MH III to 
LH I, ca. 1800-1600 BCE, recovered from the BH and the LT areas at Asine. The 
documentation of the excavations differs between the two areas because of the 
temporal discrepancy in the campaigns of ca. 40 years (Nordquist & Hägg 1996). 
The preliminary total number of bones from the whole MH and the LH periods (ca. 
2100-1050 BC) is ca. 14 410, of which approximately one third has been identified 
by taxon (ca. 5 000). The only zooarchaeological evidence from a period in which 
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both the BH and LT areas were inhabited, and which could be used for this paper, is 
only a fraction of this material, as it consists of 1 298 fragments (ca. 10 kg). 

Table 2 presents the quantitative distribution of animal bones among the two areas. 
Both provided similar amounts of bone. The lower average weight (4.77 g) and the 
small average size (22.08 mm) observable at BH coincide with a lower degree of 
identification (22% NSP; 49% Weight). The bones from LT are seemingly in better 
condition; about half could be identified by taxon (53% NSP; 84% Weight). The 
average bone fragment is both bigger and heavier (9.47 g, respectively ca. 50.24 mm). 
It seems that a large difference between the areas may be one of preservation.  

Table 2. Characteristics of animal bone sub-assemblages from Barbouna and Lower Town, MH III-LH I Asine.  

NISP includes specimens identified by genus; weight in grams  

 Lower Town Barbouna Hill 

 No (%) Weight (g) No (%) Weight (%) 

NISP 351 (53) 5 850.4 (84) 137 (22) 1 468 (49) 

NUSP 310 (47) 1 140.9 (16) 500 (78) 1 542.8 (51) 

Total (NSP) 661 (100) 6 991.3 (100) 637 (100) 3 010.8 (100) 

Average fragment weight (g) 9.47 4.77 

Average fragment size (mm) 50.241 22.08 

1only 84 fragments were measured 

 

No soil volume data is present, which makes it hard to compare bone density volumes 
between the areas. The excavated area of LT (the Large Trench, ca. 2288 m2) is much 
larger than the roughly 230 m2 at BH (Hägg & Hägg 1973:23; Nordquist 2016). To 
investigate whether this difference affects the spatial distribution of animal bones in 
general terms, a chi-square test was performed. The results indicate that the actual 
distribution of animal bones cannot be explained by the differences of excavated areas 
(χ2 = 778, df = 1, p=<0.05). In fact, the amount of bone from the Barbouna is larger 
than expected from its smaller excavation area.  

Taphonomic markers are generally more common in the LT sub-assemblage (680 
taphonomic markers on 661 bones), suggesting that they were more affected by 
taphonomic processes than the BH bones. However, fewer taphonomic marks are 
visible on the BH bones (420 taphonomic marks on 637 bones), probably reflecting 
the fact that BH bones are generally more fragmented. The smaller surfaces on very 
fragmented bones are less likely to preserve macroscopically detectable traces of 
taphonomic processes. The fragmented BH sub-assemblage is more damaged by post-
depositional erosion, which is why fewer signs of taphonomic markers are identified. 
This is supported by the fact that the Barbouna Hill area is also topographically more 
exposed to external erosion, such as wind and landslides, due to its location on a hill 
slope. 
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5. Waste management at MH III-LH I Asine 

5.1 Redeposited material 

Figure 2 illustrates the relative abundances of taphonomic markers in relation to total 
bone count (NSP). In the redeposited material, weathering, although in low 
frequencies (19 bones; 16 %), is the most common taphonomic marker in the LT 
sub-assemblage. Some bones in the Lower Town were also gnawed (29 bones; 5 %), 
some were trampled (21; 4 %), and some burnt (20; 3 %). In the BH material, the 
most common taphonomic marker is of burning (28 bones; 7 %). Smaller numbers 
of gnawed (19; 4%) and of weathered (14; 5%) bones were identified. Together with 
weathering, the occurrence of both gnawing and trampling among the LT bones is 
consistent with them being interpreted as exposed bone waste. Based on the fact that 
at least weathering is more frequent at LT than at BH, the main difference between 
the two areas seems to be that bones from LT show more indications of outdoor 
exposure. As gnawing and weathering are present in the BH sub-sample, at least some 
of the bones were exposed over a longer period. The most common taphonomic 
marker at BH, however, derives from burning. Only eight bone fragments were burnt 
white, i.e. calcined, the rest being either black or dark brown. Although some bones 
might have been destroyed completely by burning, the majority remained unburnt, 
which suggests that the burning of refuse was not the dominant waste management 
strategy at Asine during this period.  

Figure 2. 
Taphonomic markers distribution in redeposited versus floor layers in the Lower Town (left) and the Barbouna Hill (right), 
MH III-LH I Asine. Post-depositional markers, such as mineral encrustation, are excluded. Numbers include markers on 
identifiable and unidentifiable bones. 

 



12 

5.2 Floor layers 

About one tenth of the bones in each area derive from floor layers. A few bones found 
on LT floors (Fig. 3) had traces of weathering, gnawing or trampling. Seven bones 
were burnt, four weathered and three gnawed. The presence of weathering could 
indicate that previously exposed bones from outside areas could have been moved 
back indoors. In some cultures children are active dispersal agents (e.g. Hayden & 
Cannon 1983:132; Marciniak 2005:82). Perhaps more likely, the weathered bones 
derive from the floor make-up, or collapsed wall/roof rubble, and not the actual floor.  

In general, the bones from the earthen BH floors (Fig. 2) exhibit only a few traces of 
gnawing, burning and trampling: two bones were trampled, one bone was burnt and 
one gnawed. As these few splinters indicate the presence of these processes, i.e. 
trampling, burning and carnivore gnawing, it might support the general idea that 
bones from floors should show signs of being trampled down and fragmented, 
occasionally called casual refuse (Schiffer 1987; Yeshurun et al. 2014). The presence of 
burning is similar to both LT and BH. It is possible that these burnt bones are 
remains of waste thrown into fire installations as a kind of waste management. The 
fire installations were probably scooped out, and the content redeposited elsewhere 
(see Martin & Russell 2000:62). The few burnt bones from the Asine floors could be 
remains of casual refuse, left over from sweeping of the domestic area. 

6. Waste content from MH III-LH I Asine 

6.1 Taxonomic compositions 

The abundance of identified taxa from LT and BH (Table 3) shows that, in general, 
sheep/goats are most common, followed by pigs and cattle. Sheep/goat, pig, cattle, 
horse, red deer and tortoise are identified in both areas; additionally roe deer, goat 
and human are identified at LT. The human bones are not further discussed as they 
might be inclusions from intramural graves (Ingvarsson-Sundström 2006). A chi 
square-test was applied to the distribution of NISP. The results (χ2= 14.5, df = 7, 
p=<0.05) indicate that there is a significant difference between the distribution of taxa 
in each area. For example, the abundance of deer is less than expected in the 
Barbouna sample (Table 3). Ten percent of the identifiable bones at LT derive from 
deer, while only two percent at BH consists of deer bones. About half derive from 
deer antlers which probably derive from tool production processes rather than meat 
consumption only. Sheep/goat is relatively more common in BH compared to LT 
(47% of NISP and 37 % of NISP, respectively).  
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Table 3. 

Identified taxa at MH III-LH I Asine. 

6.2 Selection of body parts  

Figure 3 illustrates the skeletal parts’ frequencies of sheep/goat, pig and cattle in both 
areas. The Kolmogorov-Smirnov test (Shennan 2006:57) was applied in order to test 
whether the anatomical distributions from the two dwelling areas are statistically 
different from each other. Only distributions of pig bones proved statistically 
significant. Thus, it is hard to argue for specific differences in the anatomical 
distributions, and about the differential use of the various body parts of sheep/goat or 
cattle between the areas. All body parts of sheep/goat are represented, although 
vertebrae, ribs, the pelvic region and distal extremities are not as abundant as cranial 
and long bone fragments (Fig. 3).  

Compared to an expected distribution of the animal body (e.g. Stiner 1991), the 
vertebrae and ribs are under-represented. Instead of a human preference for the head 
and the limbs, this might be explained by density-mediated attrition, since compact 
bone is more resilient to post-depositional destruction (e.g. Lyman 1994b). This was 
discussed in an earlier study of the broader MH animal bone assemblage of Asine, 
which showed that axial bone was under-represented (Macheridis 2016a). For cattle, 
we see higher proportions of distal extremities and the skull at BH, while the upper 
extremities are more abundant at LT. Although it might be of zooarchaeological 

Taxon 
Lower Town Barbouna Hill 

NISP %NISP NISP %NISP 

D
o
m
e
st
ic
 a
n
im
a
ls
 

Sheep/goat (Ovis aries/Capra hircus) 120 34 62 45 

Sheep (Ovis aries) 6 2 3 2 

Goat (Capra hircus) 5 1 0 0 

Pig (Sus sp.) 0 0 1 1 

Domestic pig (Sus domesticus) 100 28 37 27 

Cattle (Bos taurus) 70 20 25 18 

Dog (Canis familiaris) 6 2 1 1 

Equids (Equus sp.) 2 1 0 0 

Horse (Equus caballus) 1 0 2 1 

Human (Homo sapiens) 2 1 0 0 

W
il
d
 a
n
im
a
ls
 Deer (Cervidae) 1 0 3 2 

Red deer (Cervus elaphus) 35 10 3 2 

Roe deer (Capreolus capreolus) 1 0 0 0 

Turtle (Testudine) 2 1 0 0 

Total 351 100% 137 100% 
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relevance, this pattern is not statistically significant and therefore not discussed 
further.  

The proportion of pig skull fragments is higher in LT. Axial fragments are more 
abundant at BH. This difference is statistically significant. Considering the poorer 
preservation status of the BH bones, it is probable that axial bones initially 
constituted an even larger proportion of the assemblage of the actual leftovers than 
what we can observe today. Elements of the axial skeleton, such as vertebral bodies, 
are less densely built, thus being more prone to post depositional attrition (Lyman 
1994b:234-258). Among the specimens that have been identified at the level of sized-
classed but unidentified specimens, vertebra and ribs are abundant, while limb bone 
fragments are heavily over-represented; if identifiable, both elements would have 
contributed higher percentages to the distributional charts, perhaps for all animals. 

6.3 Selection of age and sex  

Age at death determination was not possible for many bones, thus the following 
results are tentative. Few juvenile fragments are identified. Juvenile bone is more 
fragile, and is often more prone to post-depositional destruction (e.g. Symmons 
2005). Mostly prime-age and older animals are represented in Table 4. For example, 
only two sheep/goat bones derived from juveniles (<12 months) in LT. For cattle, 
there is a similar pattern with a focus on adult individuals (Table 4). Slightly more 
juvenile cattle bones derive from BH, though this is based on few fragments. All sex 
assessments derive from LT, so they cannot be used for intra-site comparison. Four 
ovicaprine pelvis fragments could be assessed as deriving from females. No clear 
differences in selection of age and sex of cattle or sheep/goats are visible between LT 
and BH.  

About half of the age-assessed pig bone fragments in BH derive from individuals aged 
ca. 30 months or younger (7 of 13 bones). In LT, four of sixteen bones are from 
individuals aged 30 months or younger. The pigs represented at LT in Table 4 
reached somewhat older ages than those of the BH. Eight pig bones from LT could 
be sex assessed, of which six were certainly from males, one probably male, while only 
one fragment derived from a female. No sexing data are available from BH. Whether 
BH and LT shared the same resources in terms of pig herds is hard to discern; 
however, the age and sex assessments might indicate that the inhabitants of the LT 
perhaps had a preference for male pigs of a relatively older age (Table 4) than in BH. 
This observation is, however, based on a small data set.  
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Figure 3. 
Skeletal part frequencies 
(%NISP) of sheep/goat, cattle, 
and pig, MH III-LH I Asine 
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7. Discussion  

The goal of this paper is to investigate whether or not the growing social complexity 
testified by mortuary evidence and architecture of MH III-LH I Asine is also reflected 
in the distribution of the waste produced by this community with a focus on the 
zooarchaeological remains. The analysis revealed zooarchaeological tendencies of 
interest. Table 5 includes a summary of the similarities and differences within the 
animal bone assemblage from the LT and BH areas during this period.  

Table 5.  

Differences and similarities between the Lower Town and the Barbouna Hill areas. Summary of results based on the 
methodological framework (Table 1). 

 Analytical 
variables 

Lower Town Barbouna Hill Similarities 

W
a
st
e
 m
a
n
a
g
e
m
e
n
t General 

taphonomy 
More indicators of 
exposure (weathering, 
gnawing and 
trampling) 

Biased by post-
depositional taphonomy 
visible through higher 
degree of fragmentation 

 

Floor layers Inmixed material from 
construction or 
destruction layers on  
floor 1 of House D 

 

 Remains of casual refuse, in 
form of burnt bones, 
produced by occasional 
domestic sweeping into fire 
installations 

W
a
st
e
 c
o
n
te
n
t 

Taxonomic 
composition 

More remains of deer 
than at BH 

No rare taxa identified Sheep/goat most abundant, 
followed by pig and cattle. 
Horse and red deer identified. 

Skeletal part 
frequencies 

More cranial bones of 
pigs than at BH 

More vertebrae and ribs 
of pig than in LT 

All body parts present of all 
animals 

Age structure Juvenile and older pigs Juvenile pigs No clear differences between 
the areas regarding cattle and 
sheep/goat (few juveniles) 

Sex structure Predominantly male 
pigs 

 No clear differences between 
the areas 

7.1 Differences and similarities in waste management 

The biggest difference between the two areas is the higher degree of exposure visible 
in the redeposited material from LT. This can be explained as a consequence of 
people living in denser communities, thus producing more waste. The houses were 
bigger, more elaborate and closer to each other in LT (Nordquist 1987:87-89). The 
leftovers from these households might have been accumulated in specific locations, 
but ultimately they were redeposited in this area, e.g. in levelling layers or 
construction fills. Some bones were thrown to carnivores, as indicated by signs of 
gnawing and weathering (e.g. Hayden & Cannon 1983:130). If these bones were left 



18 

on the ground surface they would also bear signs of outdoor exposure to a higher 
degree. This is observed among the LT bones, which were seemingly more exposed 
outdoors before final deposition. Although this supports the idea that the LT was 
more densely occupied, this is not an indication of social topography within the 
settlement.  

In general, the remains of burnt bone on floors in bones from both areas can indicate 
that there was a practice of sweeping bones into fire installations in both areas. The 
presence of weathering among the floor bones from the LT raises doubts regarding 
whether the bones derive from a closed floor context or not. This could be an ‘old 
collections’-bias rather than an indication of differences in waste management. The 
floors of the LT were hard to define during excavation (Frödin & Persson 1938:66). 
Perhaps then, the finds, including the animal bones ascribed to this particular floor 
have been mixed with under- or overlying stratigraphic units, such as collapsed wall 
rubble. This can explain the inclusion of weathered bone. On the other hand, bones 
from BH floors were typically trampled bone splinters, and are characterized by 
trampling, burning and gnawing. They correspond to the picture of casual refuse 
embedded in floors, i.e. bone splinters that get trampled into floors during sweeping 
(e.g. Yeshurun et al. 2014:594).  

7.2 Differences and similarities in waste content 

The higher abundance of deer bones in the LT area indicates that inhabitants of this 
area more often hunted and/or consumed deer. This could be a consequence of social 
topography. Hunting, evidenced in the presence of wild game as food or source of 
raw materials, is seen as a symbolically laden activity during the LBA (Hamilakis 
2003). Isaakidou (2007) proposed that fallow deer are an indicator of the elite at BA 
Knossos. The presence of both red and roe deer at LT might be an indicator of better 
access to game animals compared to BH. Still only a few bones were found. Other 
than signifying activities symbolically related to power, the presence of game animals 
represented by small bone counts could be an indication of opportunistic hunting. 
Also, they could have been rare in the wild and therefore caught in small numbers. It 
is difficult to discuss whether there was a differentiation in availability, access, or 
preference of wild animals between LT and BH based on bones alone. We should 
include other types of archaeological evidence in this discussion.  

The distribution of pottery ware within the settlement indicates that relatively more 
imported ware is found in the individual houses of the Lower Town at Asine than 
those of Barbouna Hill (Nordquist 1987:90). The more intense consumption of both 
imported pottery and relatively rare game animals at LT might indicate that the 
dwellers of this part of the town had better access to unusual resources than those 
living on BH. Together with the suggestion of a more intense consumption of hunted 
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animals at LT, this might indicate that the inhabitants of this dwelling area had better 
access to imported ware and rare animals or foodstuffs. Together, these instances 
indicate a social topography where the Lower Town inhabitants formed a socially 
distinct group in relation to the others. 

The anatomical distribution and the mortality curve of pigs might be related to the 
manufacture of pig tusk plates at the site. There is a tendency for juvenile pigs to be 
slaughtered in higher frequencies slaughtered at BH (Table 4). Pig skulls are more 
common from the LT. The majority of sex assessed pig bones in LT are from males. 
This distinct preference for male heads might possibly be linked to pig tusk plate 
production, which is evidenced in the area by at least 13 unfinished plates. These 
elements, which were used for the manufacture of the elaborate so called "boar-tusk 
helmets", are found in the settlement debris of MH Asine, at various locations 
(Nordquist 1987:115; see Frödin & Persson 1938:311). Such an association has to 
remain tentative due to the small sample size for both pig head bones and tusk plates. 
Still, some bone craft is witnessed on site, hinting at some degree of specialization. 
The deer antler fragments were found predominantly in LT (16/19 fragments). They 
are likely not the traces of consumption but of craft activities. Only four worked bone 
or antler fragments were found in BH; two from graves. This is in parity with the 77 
bone artefact finds mentioned by Nordquist (1987:112-114), of which some, 
however, might have been imported. In terms of social topography, this could 
perhaps be discussed as spatial differentiation within Asine, where the Lower Town 
inhabitants might have specialized in bone craft or acquired such items to a higher 
degree. As this does not seem to have been the case at Barbouna Hill, it might reflect 
an uneven social topography. 

7.3 Conclusions: social topography at MH III-LH I Asine  

The zooarchaeological tendencies reflecting subtle differences between the two areas 
could be discussed in terms of social topography, i.e. the social mapping of status 
hierarchies as expressed by location (Richer 2015). These are the pronounced 
consumption of wild animals and the possibility of more intense consumption of 
bone/antler artefacts in the Lower Town. Together with the differential distribution 
of crafted bone items and imported pottery wares, this subtlety can support the 
hypothesis of an uneven social topography in the Asine society during the MH III-
LH I. However, the bones reveal that similarities existed between the areas, especially 
in the keeping and consumption of domestic animals and in waste management. This 
indicates that the signs of social topography detected in the material culture are 
overestimated. If a growing social topography was manifested, it was not in the every-
day life routines but perhaps mainly during occasional events, such as receiving gifts 
or the import of objects. 
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8. Epilogue: On the use of the ‘old’ collections in social 

zooarchaeology 

Certain aspects of the methodological framework suggested in Table 1 could be 
investigated, while others were harder to discuss. For example, through the study of 
taphonomic markers more signs of weathering, trampling and gnawing were visible 
among the LT bones. However, the BH bones were more fragmented, and 
taphonomic markers might have been masked through the high fragmentation degree 
producing smaller bone surface areas to inspect for taphonomic markers. Waste 
management practices indoors were hard to detect. The occurrence of smaller burnt 
bones fragments embedded in floors was suggested to be the remains of casual refuse, 
such as from occasional domestic sweepings in to fire installations. Still, the 
weathering prevalence in a LT floor (House D), suggested that some of the material 
probably was inmixed from collapsed walls or the make-up of the floor itself. The 
excavators did not separate between make-up layers and activity layers in floors, and 
they also acknowledged the difficulties of recognizing some of the floors in the LT 
area (Frödin & Persson 1938:66).  

There are, however, some questions which remain open in the discussion on social 
topography at Asine. The results show that both areas are similar in terms of mammal 
species composition, with the exception of more deer taxa in the LT area. Still, the 
diversity of fish and birds remains unknown due to the chosen sampling strategies 
(see Mylona 2005; Jones & Gabe 2015:2-3). Although inferential statistics could in 
some cases aid in investigating whether the distributions were random or not, using 
such data as the anatomic elements of pig (see Shennan 2006:56-57), the low bone 
counts are unsuitable for detailed analysis of body part distributions. Patterns of 
mortality could only partially be discussed, because of this problem. Juvenile bones 
are small and were not always collected in old excavations, where sieving was applied 
inconsistently. They are also more fragile and prone to post-depositional destruction 
(e.g. Symmons 2005). In addition to the problems of the contextual resolution, the 
animal bones from the BH area were seemingly more disturbed by post-depositional 
erosion. This makes it hard to ascertain whether any difference or similarity correctly 
reflects prehistoric conditions.  

I suggested that it is in conjunction with the previous research that we can use the 
contrasts between the sub-assemblages from both areas to discuss social topography, 
such as the higher prevalence of imported pottery ware in the LT area (see Nordquist 
1987:90). The architectural differences between the areas, with more elaborate house 
planning in the LT, also supports this. The bones have contributed greatly to the 
picture, by showing that there were many similarities in both waste management and 
waste content between these areas (Table 5). It is important to acknowledge that 
similar issues of being part of an old collection are present for other kinds of material 
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culture, such as pottery, metal objects and bone artefacts, which have traditionally 
been the main basis of research on the site. Since sieving was not always systematically 
applied at Asine, an unknown number of smaller fragments, or perhaps uninteresting 
ones according to the excavators, of material culture have been lost.  

Dealing with old collections, such as the one from Asine, requires a more 
comprehensive preparation and must be preceded by the qualitative and reflexive 
study of unpublished and published documentation. It is, for example, necessary to 
determine the level of contextual resolution, based on factors such as whether or not 
all visible archaeological features were recorded systematically, and whether sieving 
was applied consistently (Jones & Gabe 2015; see also Orton 2012:322). 
Acknowledging these pitfalls makes it possible to adjust any methodological 
framework to the material. Although the zooarchaeological results remain general and 
at times difficult to verify, this paper further testifies that the animal bones from the 
Asine excavations in the 20th century can and should be used for social studies of 
prehistoric Asine.  
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STELLA MACHERIDIS

Symbolic connotations of animals at      
early Middle Helladic Asine
A comparative study of the animal bones from the settmement and its graves

Abstract*
This paper is a contribution to the zooarchaeological research on animals 
or animal parts found in human graves during the Middle Bronze Age 
in Greece. The animal bones from the early Middle Helladic settlement 
(MH I-II, c. 2100-1800 BC) and contemporary burials at Asine are pre-
sented. The goal is to compare the animal bones from the settlement with 
those from the burials, in terms of species composition and body part dis-
tribution. Through this comparison, this paper aims to discuss any sym-
bolic connotations of bone waste from everyday-life practices. The results 
show that the most common domesticates from settlement contexts, pig, 
sheep/goat and cattle, also appear to be the most abundant animals de-
posited in the early MH graves at Asine. This is consistent with mortuary 
data from other sites on the Peloponnese, especially Lerna. The pig was 
most abundant in both settlement and graves at Asine. The similarities 
between wild and domestic pigs might be important, and are discussed 
as a possible inspiration for the pig symbolism in MH I-II Asine. I also 
propose a regional change in the later Bronze Age of how animals were 
deposited in graves, in which period the presence of wild mammals, dogs, 
and horses in high status graves increases. Throughout, pig, sheep/goats 
and cattle remained the most important animals for ritually connoted 
events such as funerary meals or feasts. 

Keywords: Asine, zooarchaeology, Middle Bronze Age, settlement debris, 
grave goods

Introduction 
During the last decades we have witnessed an increase of stud-
ies of animal bones from ritual contexts in the Aegean Bronze 
Age. We can find examples of animals occasionally found in 
human grave contexts, such as the dogs in the Mycenaean 
chamber tomb at Galatas, Peloponnese, or the horse burials 
at the Mycenaean cemetery at Dendra.1 Traces of ritual activi-
ties from Mycenaean sites in the form of burnt animal bones 
have been discussed as the remains of burnt animal sacrifices, 
e.g. at Pylos.2 However, animal bones as part of grave goods 
in human graves rarely constitute the focus of archaeological 
research of the Middle Helladic societies of Greece. 

The excavations of Asine in the north-eastern Pelopon-
nese, Greece, revealed, among other things, the remains of a 
Middle Helladic (MH, c. 2100–1700 BC) settlement and its 
contemporary burials. These excavations produced a large ani-
mal bone assemblage.3 This material provides an exceptional 
opportunity to compare the settlement and the graves zoo-
archaeologically. The goal of this paper is to do such a com-
parison, i.e. between the animal bones from the settlement of 
Asine and those from the contemporary graves at the site as 
well as in the vaster southern Mainland region in Greece. This 
enables the discussion of symbolic or ritual aspects of various 
contexts from a zooarchaeological perspective. Can we infer 
any meanings in terms of symbolic connotations in any pro-
posed connections between food waste and grave goods?

1 For the Mycenaean tomb at Galatas see Hamilakis 1996, 41; for the 
horse burials at Dendra see e.g. Protonotariou-Deilaki 1990a and Pappi 
& Isaakidou 2015.
2 Isaakidou et al. 2002.
3 The animal bones from Bronze Age Asine make up the basis for the 
author’s doctoral research at Lund University. This paper is part of this 
research. 

* The animal bones from the 1926 excavations of Asine are part of the 
Asine collection at Museum Gustavianum, Uppsala University. I am 
grateful to the Museum for the loan of the material. I am particularly 
thankful to David Reese, who has kindly assisted me in providing faunal 
data from the Middle Helladic graves from Lerna, to Gullög Nordquist, 
who has provided valuable feedback on earlier drafts as well as aiding 
with stratigraphic issues concerning the graves of Asine, and to Dimitra 
Mylona, who has provided valuable feedback on the text and has kindly 
shared zooarchaeological data from the graves of the East Cemetery at 
Asine. I thank Fredrik Ekengren, Anne Ingvarsson-Sundström, Kristina 
Jennbert, and Michael Lindblom for valuable comments and feedback 
on earlier drafts of this paper. Additionally, I am very grateful to the com-
ments and recommendations from Gerhard Forstenpointner and Sofia 
Voutsaki, which greatly improved the quality of the paper. Any miscon-
ceptions or mistakes are my own.
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The study is restricted to the early Middle Helladic (MH 
I–II or early MH, c. 2100–1800 BC) Asine. This paper pres-
ents hitherto unpublished data on the faunal remains from 
this period at the site. The animal bones from the graves at 
the nearby coastal settlement of Lerna are used as comparative 
material, enabling a discussion of possible patterns at Asine 
from a regional perspective. Examples from nearby sites (see 
Fig. 1) from the broader MH and Late Helladic (LH, c. 1700–
1050 BC) are included to nuance the regional perspective and 
provide a long-term perspective to the discussion of animal 
bones in grave-related contexts.

Theoretical perspectives 

SYMBOLIC CONNOTATIONS OF BONE WASTE
The assumptions underlying this paper are based on what is 
called “the symbolic connotations of bone waste”. This asserts 
the importance of and associations between two theoretical 
terms, ‘symbol’ and ‘waste’. Since the animal bones studied 
here should be considered as the remains of prehistoric social 
actions or processes, a view on symbols as vital in social

processes is important.4 This follows the works 
of the anthropologist V. Turner, who investigat-
ed how symbols function in mainly ritual pro-
cesses of the Ndembu people of north-western 
Zambia. According to him, symbols are com-
bined and are used for metaphorical communi-
cation between people in any social process in 
order to direct the outcome or consequences of 
that process.5 It is thus not meaningful to study 
symbols in isolation from their social context. 
In most societies, animals have symbolic mean-
ing beyond merely providing protein intake.6 
Therefore, it is assumed that the choice of con-
suming a specific animal, or disposing of its re-
mains in any or specific locations, can have sym-
bolic connotations. By this I mean that such a 
choice communicates certain meanings to other 
people. The classic example is perhaps a choice 
of animal which signals religious beliefs, such as 
the avoidance of certain animals prescribed in 
for example Moslem or Jewish traditions.7

The notion of dirt as “matter out of place”, 
formulated by M. Douglas, became the starting 
point for research on waste. Since material cate-
gorization and valorization is culturally specific, 
the material category of waste is seen as a rela-
tive and dynamic notion.8 Waste has a tempo-
ral (everyday-life practices change over time) as 
well as a spatial dimension (different waste ma-
terials are disposed of in different places). Not 
only is the categorization of waste due to the use 
of physical space, i.e. refuse goes there but not

4 Ortner (1984) provided a review of the main theoretical perspectives 
in anthropological research from the 1960s to the 1980s. According to 
her, the view of symbols as operators in the social process was essential for 
Victor Turner’s work (1966 and 1967; see Ortner 1984, 131).
5 Turner 1966; 1967.
6 E.g. Russell 2012.
7 See Douglas 1966 (2002), 51–71.
8 E.g. Douglas 1966 (2002); Strasser 1999; Drackner 2005.

Fig. 1. Map of the Peloponnese, with the locations of mentioned sites. 1) 
Asine, 2) Lerna, 3) Midea, 4) Dendra, 5) Prosymna, 6) Mycenae, 7) Zy-
gouries, 8) Epidauros, 9) Ayios Konstantinos, 10) Aegina Kolonna, 11) 
Eleusis, 12) Orchomenos, 13) Malthi, 14) Pylos, 15) Nichoria, and 16) 
Ayios Stephanos.
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there, but it can also be connected to symbolic aspects of the 
material itself.9 

That bone waste is often symbolically laden has zooarchae-
ological implications. As N. Russell argues, ritual or symbolic 
preferences can be a biasing factor in human deposition of 
animal bones, and thus in the formation of the zooarchaeo-
logical record.10 Also, animal bones bear traces of cultural 
perceptions of bone waste and symbolic associations of differ-
ent materials, animals, and body parts.11 One example of bone 
symbolism can be found in the Mongol tribe described by S. 
Szynkiewicz.12 In this case, the sheep tibia was a symbol of 
patrilineal descent and a spiritual communication tool. Strict 
rules applied to the disposal of this bone, involving burning 
and deposition in a ritually clean space.13 

Consumption waste from the settlement can thus reflect 
the symbolic preferences of the studied prehistoric society. 
This concords with the idea that ritual activities were embed-
ded in everyday life during the Middle Helladic.14 This idea 
should be connected to a definition of ritual as a process, 
which is encompassed in the term ‘ritualization’.15 Ritualiza-
tion acknowledges that rituals are repetitive formalized action 
sequences, directed by social conventions and thus dynamic 
in their essence. Rituals are not restricted to the sacral sphere, 
and to infer the existence of a sacral/profane dichotomization 
in any prehistoric world view is not always relevant. In this 
paper, I use the term ‘ritual’ mainly for graves.16

GRAVE GOODS AND FUNERARY MEALS
The material studied in this paper also includes animal bones 
found as grave goods in MH graves. It is necessary to clearly 
define what is included in the term ‘grave good’, and why I do 
not use more traditional concepts, such as grave offerings or 
gifts, for animal bones or other finds connected to the grave 
deposit. Further, in providing a regional perspective on the 
animal bones found in graves at Asine, I look beyond solely 
grave contexts and consider examples with remains of the 
ritual consumption of animals, e.g. funerary meals and feasts. 

9  E.g. Douglas 1966 (2002); Hodder 1982; 1987; Moore 1982; Strasser 
1999; Marciniak 2005; Gifford-Gonzalez 2014.
10  Russell 2012, 143.
11  E.g. Russell 2012; Rudebeck & Macheridis 2015.
12  See Szynkiewicz 1990.
13  Szynkiewicz 1990, 74.
14  Nordquist 1987, 111; Whittaker 2010, 536.
15  Bell 1992, 220; Bradley 2005, 34.
16  Considering that rituals probably were embedded in everyday life for 
the MH Asineans, it might be inconsistent to use the term ritual only for 
graves. However, this approach has been chosen mainly because no clear 
ritually connoted contexts have been documented from the settlement, 
other than graves. In other words, the existence of traces from ritual ac-
tivities in the settlement debris is hard to detect, even if some meals were 
ritually connoted. 

Therefore, there is a need to define ‘feasting’ and ‘funerary 
meals’ or ‘feasts’, commonly reoccurring terms in archaeologi-
cal research.17

Grave goods
As a term, ‘grave goods’ can be a good alternative to describe 
grave finds in order not to imply social meanings beyond the 
ritual context of burial.18 For example, the terms ‘offering’ or 
‘gift’ imply the act of offering/giving, which in its turn indi-
cates a specific social meaning within the burial ritual which 
cannot always be ascertained by the material culture or the 
contextual circumstances. Grave goods can have many differ-
ent meanings.19 The neutral expression ‘grave goods’ is suit-
able for this paper for other reasons as well. It includes animal 
bones, besides other artefacts, which were found in connection 
with the dead individual in the ritual context of formal burial, 
but not always documented with high contextual resolution. 
Most of the graves at Asine were excavated in the early 20th 
century, which has made it difficult, sometimes impossible, to 
reconstruct the necessary contextual information needed to 
differentiate between such categories as the ones mentioned 
above. The exact location of bones is most often missing since 
they generally were not documented on plan drawings. This 
hinders the evaluation of intentionality in the placement of 
grave goods, which would be expected if animal parts were 
part of, for example, the gifts to the dead individual. 

The term ‘grave good’ is not used here as an alternative 
aiming to escape the issue of lack of documentation. I ac-
knowledge this problem as it concerns the Asine assemblage. 
Therefore, each grave, to which animal bones are associated, 
is evaluated individually in order to assess whether or not the 
animal bones were connected with the grave as grave goods, or 
belonged to the infill of the grave. This contextual discussion 
of the animal bones from the MH Asine graves can be found 
in Appendix 1 of this paper. 

Funerary feasts or meals
Feasts are large-scale ritual events which involve communal 
consumption of foods and drinks.20 The funerary feast can have 
large impact on the society, alliances, and power dynamics;21 
such specific events require specific food.22 In this study, the 
term ‘funerary meal’ is preferred in order also to include small-

17  E.g. Hamilakis 1998; Wright 2004; see also Twiss 2012, 363.
18  Ekengren 2013.
19  See Härke 2014, 45–52. Among others, grave goods might represent 
gifts or equipment for the dead (e.g. Méry & Tengberg 2009), remains of 
funerary meals/feasts (e.g. Hamilakis 1996, 165), and indicators of social 
status/identity (e.g. Jennbert 2011, 158–159).
20  Dietler 1996, 88; 2001, 65; see Pollock 2003, 21.
21  Hayden 2009.
22  Marciniak 2005, 72.
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scale consumption events. Animal bone waste from funerary 
meals reflects the actual consumption, in terms of which ani-
mals and animal parts were chosen, and disposal strategies, 
i.e. if all waste ended up in the grave infill or in specific dis-
posal locations for remains from funerary meals.23 Food and 
drink are symbolically important because of everybody’s basic 
biological need to eat.24 Consumption waste, both in terms of 
leftovers and biological refuse, is a consequence of consump-
tion. This, a direct link between consumption and consump-
tion waste, is an important presumption of this paper.

23 In this case study I do not delve in to the latter, i.e. if there are any spe-
cific locations for the disposal of funerary meals, because clear examples 
of such contexts are not evident in the documentation or the publication 
of the excavations of the site. 
24 E.g. Dietler 1996, 89; Pollock 2003, 18.

Early Middle Helladic Asine:   
the material
Ancient Asine is located on a peninsular cliff on the north-
eastern Peloponnese (Figs. 1–2). The site was excavated in 
several campaigns during the last century, of which the ma-
jority was directed by Swedish archaeologists. The initial 
1922–1930s project was followed by several excavation sea-
sons during mainly the 1970s.25 These campaigns revealed 
the long continuity of Asine, dating from at least the Early 
Helladic period (c. 3100–2100 BC) to the 8th century BC. 
During the Archaic and Classical periods the settlement de-
clined, but it was densely occupied in the Hellenistic period. It 
was finally abandoned during Late Antiquity, although it was 
revisited in later historical periods. 

25  Frödin & Persson 1938; e.g. Hägg & Hägg 1973; Dietz 1980; 1982; 
Wells 1983.

Fig. 2. Map of Asine during the MH I-II. Only the locations of burials in 
the Lower Town trenches are illustrated. Right plan drawings are made 
after Frödin & Persson (1938). Left plan drawing is made after Nordquist 
(1987). With permission.

Opuscula 10.indb   131 2017-11-01   14:17



132 • STELLA MACHERIDIS • SYMBOLIC CONNOTATIONS OF ANIMALS AT EARLY MIDDLE HELLADIC ASINE

THE SETTLEMENT
During the MH and the Late Helladic (LH, c. 1700–1050 
BC), Asine flourished as a settlement. This is testified by ex-
pansions of the settled areas, increase in archaeological finds, 
more diverse material culture, and the establishment of burial 
areas. Some of the biggest changes to the settlement were the 
additions of House T on Terrace III during MH I (2100–
1900 BC), and Houses pre-D, B, and D in the Lower Town in 
MH II–early MH III (about 1900–1750 BC).26 This growth 
of the settlement is visible in the rich material culture from 
this period.27

The animal bones, excavated in 1926, were found in cul-
tural layers in or around the houses; strata covering large parts 
of the open trenches.28 Because the excavation was not always 
made in respect of single contexts, i.e. separate events such 
as the filling of a specific construction with soil, it is possible 
that separate fill layers within these strata existed. Therefore, 
I do not to focus on single events, but on cultural layers tied 
to the different dwelling areas. This provides a lower level of 
contextual resolution. The areas are the Lower Town (around 
Houses pre-D, B, and D) and Terrace III (around House T). 
The houses are similar in degrees of complexity, i.e. with more 
than one room, although the house plans differ (Figure 2). 

Although the MH houses excavated in the Lower Town 
were constructed later than House T, the animal bones from 
the settlement used in this study are all from layers dated to 
the same period (early MH, or MH I-II). While animal bones 
from the settlement, dated to the broader Middle Helladic, 
have been published elsewhere, the early MH assemblage 
from Asine has not been studied previously.29 In total, 3,014 
animal bones from the settlement, of which 1,149 bones (38% 
of total NSP) were identified to species, are presented in this 
paper.30

26 Nordquist 1987, 72, 79; see Fig. 1.
27 See Nordquist 1987.
28 Frödin & Persson 1938.
29 Moberg Nilsson (1996) discussed smaller parts of the MH animal 
bone assemblage from Asine, while Macheridis (2016a) studied the com-
plete collection of animal bones dated to the broader MH from Asine.
30 The zooarchaeological analysis of the animal bones from Asine was 
made with access to reference literature and collections at the Osteo-
logical Laboratory, Lund University. Few small mammals, fish or bird 
remains have been identified, which could be explained by the lack of 
systematic sieving (e.g. Mylona 2003). This remains a problematic issue 
for this particular collection. Number of Identified Specimen (NISP) 
and Minimum Number of Elements (MNE) are used for quantification. 
Information on Minimum Number of Individuals (MNI) is provided. 
Additionally, Number of Specimens (NSP) is included to note the un-
identified bones (e.g. Grayson 1991; Lyman 2008, 266).

THE GRAVES
Two burial areas were in use during the earlier MH (Fig. 2): 
in and around the houses in the Lower Town and Terrace III 
(the Kastraki), and the East Cemetery (EC). The EC is differ-
ent from the Kastraki because of the formality in its design. 
The Kastraki graves are intramural, often in floors, abandoned 
house plots, or between walls, while the EC is a burial area 
located outside the settlement, and contained a tumulus con-
struction with a peribolos marking its boundaries.31 The hu-
man remains and the artefacts found in the Asine burials have 
been analysed from several angles.32 The EC burials were more 
often made in cists rather than in pits, which is the case at Kas-
traki.33  Adults are overrepresented in EC, while children were 
most often buried within the settlement’s boundaries.34 The 
differences between the burials in the EC and the Kastraki 
continued and became more pronounced in the latter MH 
III–LH I period.35 

At least 147 Middle Helladic graves have been excavated 
at Asine.36 About 72% (106 graves) did not contain any grave 
goods. Just over half of the graves with goods (22 graves) con-
tained the occasional object, for example one vessel.37 The 
low occurrence of grave goods is characteristic of this peri-
od.38 Thus, it is not surprising that the number of MH graves 
at Asine containing animal bones as part of the grave goods 
is also small. Five such graves could be identified (Table 1).39 
Fifty animal bones, of which 28 have been identified to taxa, 
were found in these graves.40 Although this number provides 
a small data set, these bones were part of the grave goods, and 
are unique in this aspect. 

In Appendix 1 the contextual assessments on whether or 
not the animal bones should be connected to the grave goods 
or to the grave fill are included. The location, or even the pres-
ence, of animal bones in graves is seldom mentioned in the 
publications. Available contextual information present on 

31 Dietz 1980; Nordquist 1987, 101; Voutsaki et al. 2011, 455.
32 E.g. Nordquist 1987; Gillis 1996; Nordquist 2002; Ingvarsson-Sund-
ström 2008; Voutsaki et al. 2007, 71–80; Voutsaki et al. 2011; Ingvars-
son-Sundström et al. 2013.
33 Voutsaki et al. 2011, 452.
34 Ingvarsson-Sundström 2008, 102; Ingvarsson-Sundström et al. 2013, 
153.
35 E.g. Voutsaki et al. 2011, 453.
36 Frödin & Persson 1938; Hägg & Hägg 1973; 1975; Dietz 1980; Nor-
dquist 1987, 91.
37 Nordquist 1987, 101.
38 Nordquist 1990, 36; Hielte-Stavropoulou 2004, 17.
39 Additionally, one grave (MH 45) contained one long bone splinter 
from a large animal. Since the animal bone could not be identified it is 
not discussed further in this study.
40 Additionally, according to the excavators, grave MH18 contained fish 
vertebrae, and grave MH62 contained bones of small animals (Frödin 
& Persson 1938, 117, 123). These bones could neither be found nor re-
examined for the purpose of this paper.
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find unit labels indicates if the animal bones were retrieved 
from graves. In order to assess whether or not this means the 
grave deposit or the grave fill requires a thorough reading of 
available documentation, i.e. of field journals and plan draw-
ings. 

It is hard to assert with certainty that the samples from the 
grave fills contain material from activities connected to the 
burial, because they might also derive from nearby soil used 
for the infill. The graves in the Lower Town were made in 
abandoned settled areas (Fig. 2), so the animal bones might 
derive from settlement debris. Because of this issue, the ani-
mal bones from the grave fills are not discussed in this text. 
They are included in Appendix 1 in order to i) to present data 
from the site, and ii) to illustrate the process which led to the 

assignment of animal bones to either grave fill or deposit. It 
is important to be transparent with the latter, because the as-
signment of animal bones to grave fills or deposits involves an 
interpretation of the documentation by the analyst, and could 
be uncertain. 

The assignment of animal bones to grave deposits or fills 
has been based on two variables. First, the contextual informa-
tion, such as any notes on the location of the bones in the field 
journals and/or plan drawings, is of importance. Secondly, 
zooarchaeological indicators of peri-depositional processes 
affecting bone condition have been used. This includes the de-
gree of fragmentation, articulation status of bones, and surface 
wear, i.e. the presence of marks from weathering, trampling, 

Burial 
area

Grave 
no

Grave 
type

Age/sex  Artifacts NSP Identified animal bones Date

Kastraki

MH 58 Pit Adult (ca. 50 
or 44 yrs)

Bronze 
spear head 18

1 pig mandible
1 cattle rib 
9 large-sized rib fragments 
(probably from cattle rib)

Probably 
MH II

MH 60 Cist Adult female Terracotta 
whorl 14

5 pig bones: 1 tooth, 1 frontal 
bone, 1 phalanx I, 1 pelvic frag-
ment, 1 maxillary bone 
2 cattle bones: 1 humerus, 
1 phalanx I
1 sheep/goat radius

Early MH I

MH 66
Pit/
Wood-
en box

Child 
(5 yrs±6 
months)

None 3 2 pig bones: 1 rib, 1 mandible MH II

MH 102 Pit Child (ca, 1 
year) None 8 2 pig bones: 1 mandible, 1 

pelvis bone MH II-III

East 
Cemetery 1971-13 Cist Adult (30 

yrs) female None 7

1 astragalus, 1 tibia and 
1 metatarsal of sheep/goat 
(sheep?) from the hind leg of 
one individual
1 radius and 1 ulna of pig from 
the lower front leg of one in-
dividual

MH II

Table 1. Middle Helladic Asine graves with animal bones. Contextual information is taken from Field diaries 3:1 (E.J. Knudzon) and 9 (H. Arb-
mann), from Nordquist (1987; 1996a, 1996b), and from Dietz (1980). Bioarchaeological information from Ingvarsson-Sundström (2008). Num-
ber of Specimens (NSP) counts the total amount of bone. Data on animal bones from the East Cemetery graves were provided by D. Mylona.
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and gnawing on the bone.41 When information on the loca-
tion of animal bones within the grave is absent from field jour-
nals or plan drawings, conclusions are based on zooarchaeo-
logical indicators.

Four of five graves are from the Kastraki. Three graves con-
tained juvenile individuals, while two burials were of adults, 
of which one was female. No male grave was identified. None 
of the graves of children or newborns contained grave goods. 
This is not true for all such burials; a few did receive burial 
gifts.42 Further, jewellery artefacts are often as common or  
more abundant in child graves when compared to adult buri-
als in the greater Peloponnesian region.43 All adult burials 
used in this study contained grave goods other than animal 
remains (Table 1). The one EC grave, 1971-13, contained an 
adult female. Interestingly, it is among the poorest EC graves 
in regards to other find categories. In general, the distribution 
of grave goods other than animal bones, e.g. jewellery and sets 
of pottery, in the MH graves at Asine and other sites do not 
indicate any specific gendered differences.44

Taxon NISP MNE MNI
Domestic pig (Sus domesticus) 425 78 15
Sheep/goat (Ovis aries/Capra hircus) 361 52 8

of which: Sheep (Ovis aries) 21 20 5
Goat (Capra hircus) 33 17 4

Cattle (Bos taurus) 266 49 5
Dog (Canis familiaris) 11 8 2
Horse (Equus caballus) 3 3 1
Donkey (Equus asinus) 1 1 1
Deer (Cervidae) 15  -  -
Red deer (Cervus elaphus) 51 22 3
Roe deer (Capreolus capreolus) 1 1 1
Fallow deer (Dama dama) 1 1 1
Tortoise/turtle (Testudine) 14  -  -
 Total 1149 215 37

Table 2. List of identified species from the MH I-II settlement at Asine

41 Table B in Appendix 1 presents data on the presence of zooarchaeo-
logical indicators on the bones from each grave.
42 Ingvarsson-Sundström 2008, 110.
43 Nordquist 2002, 126.
44 E.g. Nordquist 2002, 126–127. See also Voutsaki et al. 2007, 78.

Intra-site comparison of settlement 
and graves in early MH Asine
The comparison between settlement debris and grave goods at 
Asine is based on species composition and body part distribu-
tion. Age and sex data is included only from the settlement, 
since very few bones from grave-related contexts provided 
such information. Mortality patterns and sex distributions are 
provided for the settlement in order to give a fuller overview 
of the animal consumption and management at the site. 

SPECIES COMPOSITION 
In the settlement debris of the early MH, we can note the pres-
ence of both horse and donkey among the domesticated ani-
mals, although pigs, sheep, goats, and cattle dominate (Table 
2). The slight focus on pigs and predominance of medium-
sized mammals is also seen in other Middle Helladic settle-
ments on the Mainland.45 Red deer dominate the wild animals

at Asine. Additionally, roe deer and fallow deer are 
represented. While roe deer are often present on Ae-
gean sites, fallow deer are not as common. The latter 
species is rarely identified in the Peloponnese during 
this period.46 

The taxonomic compositions in MH I-II settle-
ment and graves at Asine are illustrated in Fig. 3. In the 
settlement, pigs were most common (38%) followed 
by sheep/goat (32%) and cattle (24%). Goat bones are 
slightly more abundant than those of sheep.47 Howev-
er, considering MNI counts these animals are almost 
equally represented in the material (Table 2). About 
6% derive from deer, predominantly red deer. Animal 
bones from grave deposits correspond partly to this 
picture. The results of a chi-square test of the distri-
bution of pig, sheep/goat, cattle, and deer between 
the settlement and the graves indicated a statistical 
significant difference (χ2=8.86, df= 3, p=<0.05). This 
is best explained by the frequencies of pig and sheep/
goat bones in the graves; pigs are more abundant than 

45 Examples of zooarchaeologically investigated Mainland settlements 
where pigs are most abundant is Lerna (Gejvall 1969), Nichoria (Sloan 
& Duncan 1974), and Ayios Stephanos (Nicodemus 2008, 507; Reese 
2008a). In contrast, an emphasis on sheep/goat rearing is observed at 
Aegina Kolonna (Forstenpointner et al. 2010) and Midea (Reese 1998, 
281).
46 Yannouli & Trantalidou (1998) provided a review of the archaeologi-
cal representation of fallow deer in ancient Greece. The animal is present 
at nearby Tiryns, according to von den Driesch & Boessneck 1990.
47 Sheep and goat were distinguished using postcranial bone elements 
recommended by Zeder & Lapham (2010). Additionally, horn core 
morphology and cranial features described by Boessneck (1969) and 
Prummel & Frisch (1986) were used for this purpose. 
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expected if the bones from settlement and graves were ho-
mogenously distributed, while sheep/goats are less abundant 
than expected. Deer bones are not present in the graves. This 
absence might be due to the low sample size, or that deer were 
not common as grave goods during this period. 

The meaty areas of the pig’s body, i.e. the axial region and 
the limbs, are represented with between 11–20%. However, 
considering the probable post-depositional bias, the abun-
dance of the trunk was probably larger. The head is overrep-
resented (37%), while feet are rare (1%). It seems that the 
remains of pig in settlement remains are from consumption 
rather than butchering. Most body parts common in settle-
ment debris were occasionally deposited in graves. Similarly to 
the settlement debris, the graves most often also contained pig 
bones from the head and the axial skeleton. One each of the 
lower front limb and lower hind limb is present.

In the settlement debris, the categories of horn, neck, axial, 
and feet each contribute less than ten percent each to the rela-
tive distribution of sheep/goat MNE. The limbs and the head 
are well represented. Since the neck, vertebrae and ribs trunk 
might be underrepresented, it is not unlikely that the distri-
bution of the body parts resembled the one discussed above 
for pigs. That the material derives from mainly consumption 
waste is also supported by the underrepresentation of the non-
meaty feet, which is sometimes discarded early in the carcass 
processing.52 Four sheep/goat bones representing one lower 
front and one lower hind limb could be assigned to graves 
MH60 and 1971-13. This does not correspond to the settle-
ment debris, in which the head and the upper front limb were 
among the most common body parts.  

In the settlement debris, feet are the most common body 
part among cattle bones (22%), followed by head (20%). Oth-
er body parts contribute with less than 11%, except lower hind 
limb (14 %) and upper front limb (12%). Higher abundance 
of foot bones is traditionally connected to the so called schlepp 
effect, i.e. transporting the body using the feet. However, it 
is as likely explained by damage caused by canids, where the 
meat-rich elements are often targeted first.53 The phalanges 
are small but compact, relatively resistant to post-depositional 
destruction.54 Thus, the schlepp effect is not the only possible 
explanation. The abundance of low-nutrient body parts as 
the feet should perhaps rather be discussed as the remains of 
mainly butchery waste.55 It can also partly be seen as the con-
sequence of post-depositional destruction of less dense bone 
structures, such as vertebral bodies. Still, at least the neck and 
axial parts should in that case be represented to the same de-
gree as the compact meaty limbs. The trunk, i.e. vertebrae and 
ribs, and feet are represented in the graves. This corresponds 
partly to the cattle bone waste from the settlement.

52  E.g. Arnold & Lyons 2011.
53  Marean et al. 1991.
54  Lyman 1994, 246–247, Table 7.6.
55  E.g. Thomas & Lacock 2000.

Fig. 3. Relative taxonomic abundance (%NISP) in the general settlement 
debris compared to grave-related contexts, early MH Asine. Three articu-
lating sheep/goat bones and two articulating pig bones in grave 1971-13 
are counted as one NISP each in this graph.

BODY PART DISTRIBUTION
In the settlement debris, all body parts are represented.48 The 
vertebrae and the ribs are overrepresented (Fig. 4). Vertebral 
bone elements and ribs have a less dense structure, and are thus 
more prone to post-depositional destruction.49 It is possible 
that a certain degree of density-mediated attrition has affected 
the assemblage. This was indicated in an earlier study of animal 
bones from MH Asine in which the axial fragments proved to 
be underrepresented in relation to the other body regions no 
matter the contextual category or taxonomic representation.50 
It is therefore expected that these parts are underrepresented. 
Processes of post-depositional destruction are known to cause 
representation issues in animal bone assemblages, with biases 
towards higher abundances of loose teeth.51 In this study, the 
overrepresentation caused by including loose teeth is avoided 
since the quantification of MNE was based on mandibles. 
Still, the head region is overrepresented in the case of Asine.

48 The anatomical categories provided by Stiner (1991) are used, i.e. horn, 
head (skull and mandible), neck (atlas, axis, and cervical vertebrae), axial 
(vertebrae, ribs, sternum, pelvis), upper front (humerus, scapula), lower 
front (radius, ulna, carpals, metacarpals), upper hind (femur, patella), low-
er hind (tibia, fibula, metatarsals, tarsals), and feet (phalanges, sesamoids). 
Raw data of the distribution of the body parts at the Asine settlement is 
presented in Appendix 2.
49 Lyman 1994, 234–258.
50 Macheridis 2016a.
51 E.g. Peres 2010, 20.
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Fig. 4. Relative (%MNE) body part distribution of pig, sheep/goat (represented by goat), and cattle in the settlement debris (left) versus grave goods 
(right). The bones from graves are presented in terms of presence and absence of each body part.

MORTALITY PROFILES AND SEX DISTRIBUTIONS56

In Fig. 5, the distribution of slaughter ages in the three com-
mon domesticates from the settlement debris, we can see 
that the husbandry and/or consumption of pigs focused on 
juvenile (46% below 12 months) and young adult individu-
als (12–42 months). Some reached older ages (19% above 3.5 
years). There seems to be a slight focus on male individuals 
(13 of 19 bones). An excess of adult males is not necessary for 
the continuation of the herd. As fragile juvenile bone is more 
prone to post-depositional destruction, this could explain the 

56 Age assessments were based on epiphyseal union data from post-cra-
nial bone elements. Age translation of fusion status of cattle, sheep/goat, 
and pig was based on data from Silver (1969) and O’Connor (1982), 
cf. Vretemark (1997, 41). Sex assessments of cattle and sheep/goat were 
based on morphological features of the pelvic bones (Boessneck 1969). 
Sex assessment of pig was made on basis of canine tooth morphology 
(Mayer & Lehr Brisbin 1988). 

slight overrepresentation of adult males. It could also be ex-
plained in terms of manifestation of wealth, as it is more ex-
pensive to feed older individuals than to kill off juvenile pigs.57 

About 18% of the age-assessed sheep/goat bones derive 
from juvenile individuals (<12 months). Two of these were 
from newborn animals. About 26% survived to ages above 
30–42 months (2.5–3.5 years, Fig. 5). There seems to be an 
even sex distribution (4 females, 3 males). The survival of older 
individuals together with an even sex distribution is similar to 
the optimal kill-off pattern from wool production described 
by S. Payne.58 This is a possible scenario for early MH Asine, 
considering that some young individuals are missing due to 
post-depositional biases. Because there is an even species com-
position, and varied ages, it remains equally plausible that the 

57  Halstead & Isaakidou 2011, 169.
58  Payne 1973, 284.
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focus of animal management and consumption was mixed, 
and not specialized.59

The survivorship curve of cattle is similar to that of sheep/
goat, but with fewer neonate and juvenile individuals. Ap-
proximately 40% were slaughtered between the ages of 12–18 
months to 48 months (1–4 years). The same proportion (c. 40%) 
were slaughtered at ages above 48 months. The focus on older 
animals has been explained as a consequence of older draught 
and milk animals being brought from the hinterland in to the 

59  See Halstead 1996.

Fig. 5. Relative survivorship curves of pig, cattle, and sheep/goat at early 
MH Asine. Information on sex distribution is provided in the top left corner 
of each animal category.

village.60 This is common in early urban and/or central sites.61 
This could be a scenario for some of the older cattle consumed 
at the site, and as such it could be a function of the growing 
central importance of Asine within the surrounding region.

Fig. 6. Relative distributions of pig, sheep/goat, and cattle in MH Lerna. 
Data on the settlement is taken from Gejvall (1969, 6–8) and the graves is 
provided by D. Reese.

Inter-site comparison between MH 
graves at Asine and Lerna
In this section, the animal bones from early MH Asine are 
compared to the animal remains from graves at the nearby 
Middle Helladic settlement at Lerna (Fig. 1). This is made in 
order to evaluate the most obvious pattern from the Asine col-
lection, namely that the same animals dominating the settle-
ment are most common in the graves. I briefly evaluate the 
body parts’ representation in the Lerna material. Although it 
is important to include other findings beside animal bones in 
this discussion, this is only partially done as it is beyond the 
scope of this paper.

At least 228 Middle Helladic graves were excavated at 
Lerna. E. Blackburn (1970) has provided an inventory of 
the Lerna graves.62 There are several similarities between the 
MH burials at Lerna and Asine. Mentions of animal bones 
among the grave offerings or the material associated to graves 
are scarce. Most graves were located within the settlement’s 
boundary, and most burial types were small in their form, often 
as pits, jars or cists.63 In her study on age/gender distinctions 
in the mortuary evidence, e.g. grave goods and grave types, at 

60  Macheridis 2014.
61  E.g. Magnell 2009.
62  Blackburn 1970.
63  Voutsaki 2004, 344–345.
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MH I-II Lerna, S. Voutsaki could not find good evidence of 
specific gender or age categories.64 The exception is a long term 
trend in which adult burials became located outside the settle-
ment in the MH III–LH I period, while children were buried 
inside it. This is also consistent with the situation at Asine, 
where the extramural East Cemetery contained mostly adult 
burials. Additionally, at Lerna children also received a more 
diverse set of grave goods than adults.65

N-G. Gejvall studied the animal bones from MH Lerna; 
however, he did not focus on the graves.66 The animal bones 
have since been re-examined by D. Reese, who has kindly 
provided the unpublished data on animal bones from the 
Middle Helladic graves. Reese reports on animal bones from 
at least 58 graves.67 This number excludes mollusc remains. It 
is uncertain whether or not these bones should be regarded as 
grave goods, as many were probably included with the over-
lying grave fill.68 They are used here for illustrative purposes, 
and seen as probably deriving from activities connected to the 
burial. Still, we cannot avoid a degree of uncertainty regarding 
the contextual integrity of these samples. 

Fig. 6 presents an overview of the composition of pig, 
sheep/goat, and cattle from Lerna graves and settlement. The 
settlement data is taken from Gejvall’s 1969 publication on the 
animal bones from Lerna. Since publication, some chronologi-
cal assessments have been revised, and so this distribution is 
only approximate. Nevertheless, we can observe that the dis-
tribution of pigs, sheep/goat, and cattle in the Lerna settle-
ment is similar to Asine (Table 2, Fig. 3). Contrary to the ani-
mal bones in the Asine graves, the animal bones in the Lerna 
graves do not correspond to the general picture provided by 
its settlement. Instead, cattle are most common, followed by 
sheep/goats and pigs. This is interesting as it is different from 
the consumption waste found in settlement layers at Lerna. 

Pigs were the most common animal in the consumption 
on an everyday basis at both Lerna and Asine. However, it 
seems each site regarded different animals as most important 
for ritual use (cattle at Lerna and pig at Asine). Perhaps, this 
indicates that values other than purely economic or functional 
were important in choosing animals for funerary purposes, 
and that this preference varied between sites within the same 
region. This also highlights the difficulties in using animal 

64 Voutsaki 2004.
65 Voutsaki 2004, 356.
66 Gejvall 1969.
67 Graves dated to the latter phases of the MH period, as published by 
Blackburn (1970) and based on data from Voutsaki et al. (2013) are 
excluded. Among the included graves for this paper, 19 graves remain 
more broadly dated to the MH phase. These graves could be of later MH 
origin. This underlines the above-discussed uncertainty of contextual in-
tegrity of these samples.
68  Reese, personal communication, 26 May 2016. 

bones from ritual contexts to reflect on general animal con-
sumption in everyday life. This discrepancy is similar to the 
one discussed by S. Isaksson in an Early Medieval Scandina-
vian context, in which written sources indicate meat-focused 
diet, while lipid analyses from pottery revealed a probable lack 
of animal protein in everyday-life food consumption.69

In Fig. 7 we can see the distribution of the body parts of 
the three most common animals in the graves from Lerna.70 
Almost the whole body, except horn core, neck, and the upper 
hind leg, is represented for sheep/goat and cattle. The trunk is 

69  saksson 2000, 55.
70 Raw data of body part distribution from the Lerna graves is presented 
in Appendix 2.

Fig. 7. Relative (%MNE) body part distributions of pig, sheep/goat, and 
cattle in the MH Lerna graves. Data provided by D. Reese.
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best represented among the body parts of cattle at MH Ler-
na, while for sheep/goat the feet are most common. The pig is 
represented by the head, the upper front and lower front leg, 
the lower hind leg, and the feet. This is different from Asine, 
where the only the trunk and the head are represented (see 
Fig. 4). Similarly to Asine, the pig’s head is most common in 
the Lerna graves. This can perhaps partly be explained by low 
sample sizes. 

Animal bones from ten of the later MH III–LH I graves 
were studied by Reese. Pig bones were found associated with 
five graves, while cattle and sheep/goat were found in two 
graves.71 Only in one of the graves were these three animals 
deposited together.72 The common occurrence of pig bones 
in the later Lerna graves is similar to the early MH graves at 
Asine. It indicates that the preference of pigs in the graves of 
early MH Asine was local for that specific period, but that the 
ritual use of pigs in graves was not singularly unique for MH 
I Asine, as it is evidenced in other sites of other periods in the 
region, such as early LH Lerna.

Regional and long-term perspectives 
In the Middle Helladic graves of other sites, I have found few 
mentions of animal bones as grave goods.73 Animal bones 
were sometimes neglected and not collected in older excava-
tions.74 Different local geological circumstances might result 
in differential preservation of bones. Nevertheless, the lack 
of animal bones also corresponds to the general lack of other 
kinds of grave goods during this period.75 Thus it is probable 
that this lack not only is the consequence of the bones not be-
ing collected but also reflects the burial practices, where it was 
not common to deposit animals/animal parts in graves. 
Below, I use other regional examples of animal bones from 
mortuary contexts dated to the broader MH and LH periods 

71 Reese 2008b, 18-20; Reese unpubl.
72 Pit grave DB-1. In this grave a pig skull and mandible, two cattle teeth 
and one sheep/goat scapula were found along with some shells (Reese 
2008b, 20). Other mammal species identified from the bones of these 
later Lerna graves includes dog (DC-1-2, Reese 2008b, 18) and red deer 
(BE-2, Reese unpubl.)
73 No animal bones are mentioned in the graves at Mycenae (Alden 2000), 
Orchomenos (Bulle 1907), Zygouries (Blegen 1928, 55–56), or Prosymna 
(Blegen 1937, 30-50). For the locations of these sites, see Fig. 1.
74 MacKinnon 2007. One example is the site of Malthi. During the 2016 
excavations of the site two child burials were excavated, in which animal 
bones were found (Lindblom personal communication 16 August 2016; 
Macheridis 2016b). Pig was identified in both burials, while sheep/goat 
was found in one. This is in contrast to the older excavations of MH 
graves, in which no animal bones are mentioned (Valmin 1938). The 
presence of pig bones at Malthi is similar to the Asine graves in which pig 
bones are most common.
75  See Cavanaugh & Mee 1998, 31.

to illustrate two points.76 First, I argue that the trend in which 
the most common domesticates, pig, sheep/goat and cattle, 
dominate as grave good animals, as exemplified by Asine and 
Lerna, is temporally restricted to the earlier MH. This be-
comes evident through a brief review of regional examples 
of animal bones in graves from the later MH, in which ani-
mals not commonly consumed and/or herded become more 
common. Second, I argue that in the early MH mainly the 
domesticated animals were deposited as grave goods. During 
the later MH and Mycenean periods, these animals became 
reserved instead for ritually connoted consumption activities, 
such as funerary meals. As is exemplified below, this argument 
is based on the fact that domestic animals are abundant in 
other types of ritually interpreted contexts, besides graves. 

Bones of horse, dog, and wild boar, seemingly as part of 
food offerings, gifts, or equipment for the dead, became com-
mon among the grave goods in the rich graves of the later 
Bronze Age. The earliest horse burials can be found in the LH 
II period.77 For example, nearby Dendra is famous for its horse 
burials, which should be placed in the LH IIIA-B periods.78 
Examples of the deposition of dogs in rich graves during the 
MH III-LH I can be found at Midea, specifically in Pit II of 
the tholos tomb.79 Another example of animal-related grave 
goods consists of the worked boar tusks often for or as part of 
helmets which are found in graves of the Shaft Grave Period.80 

Bones of horse, dog, and wild boar are not present in the 
early MH graves at Asine, although most animals are iden-
tified at the settlement (Table 2). The end of the MH was a 
socially dynamic period, resulting in the formation of the My-
cenaean societies. In this cultural complex, hunting seems to 
have been a manifestation of power, important for the élite. 
This is presumably reflected by the use of dogs in burial con-
texts and boar tusk helmets as artefacts and in iconography.81 
This appears to not have been the case during the early Middle 
Helladic, at least not at Asine. Further, most of the instances 
of dogs, horses, and wild mammals can be tied to high status 
graves. Meanwhile, in the early MH Asine monumental struc-
tures indicating higher social complexity arrive first in MH II, 
as exemplified by the tumulus construction in the East Cem-
etery.82

76 The inclusion of later temporal examples is motivated because animal 
bone data from early MH graves is, as mentioned, scarce. The scarceness 
of the evidence has made it necessary to contrast the data of this time 
to other regionally and temporally close contexts. This is made in order 
to define tendencies of the MH I-II which are not apparent due to the 
limited amount of data.
77 Pappi & Isaakidou 2015, 477; but see Reese 1995, 36.
78 Pappi & Isaakidou 2015; cf. Protonotariou-Deilaki 1990b, 101.
79  Persson 1931, 39.
80 Such examples can be found among other in the Cuirass Tomb at Den-
dra (Åström 1977) and the “Warrior Grave” at Eleusis (Cosmopoulos 
2015, 76).
81 Hamilakis 2003, 243; see also Day 1984.
82 Dietz 1980; Voutsaki et al.  2011, 448.
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Among other ritual contexts, besides graves, we have the 
large Middle Helladic ritual pit underneath the sanctuary for 
Apollo Maleatas at Epidauros. Among its many finds were the 
bones of sheep, cattle, pigs, and antler fragments from deer; 
as they have not been zooarchaeologically analysed the iden-
tifications remain uncertain.83 The presence of domesticated 
animals in this type of context, i.e. ritual non-grave contexts, 
continues into the LH. We can note the MH-LH examples of 
the bones belonging to “a goat and two other small animals” 
which were found in a pit near grave Δπ18 at Eleusis.84 As-
sociated to Tomb IV at Zygouries, C.W. Blegen reported on 
the presence of two nearly complete goat skeletons, which he 
suggested were sacrificial remains in connection to the buri-
al.85 The material found in the infill of Shaft Grave 1 and Shaft 
Grave 2 at LH I Lerna has been interpreted as the remains of 
one or two funerary feasts.86 A re-examination of the animal 
bones revealed that sheep/goat and pig were the most com-
mon animals chosen for meat consumption within these 
events, although wild species also have been identified.87 

Another example of the use of the common domesticat-
ed animals in ritual consumption contexts is the discussion 
of burnt animal sacrifices, a seemingly wide-spread practice 
in the Mycenaean cultures. For example, at Pylos the burnt 
animal sacrifices focused on cattle, specifically the jaw, upper 
front limbs, and upper hind limbs.88 Y. Hamilakis and E. Kon-
solaki discuss the burnt remains of juvenile pigs in Room A of 
the main sanctuary at Ayios Konstantinos as remains of burnt 
animal sacrifice.89 Similarly, M. Cosmopoulos regards the 
burnt bones from the non-meaty parts of at least three pigs in 
Megaron B as evidence of burnt animal sacrifice at Eleusis.90 
Although the domesticated animals are occasionally found in 
MH III–LH I or II graves, such as at above-mentioned LH 
I Lerna, the above examples show the increasing reliance on 
pigs, sheep/goat, and cattle in ritually connoted consump-
tion events, such as meals, feasts, or sacrifices, during the later 
Bronze Age periods. 

83 Theodorou-Mavrommatidi 2010.
84 See Cavanaugh & Mee 1998, 32; Cosmopoulos 2015, 54–55.
85 Blegen 1928, 41.
86 This is based on the magnitude of the pottery assemblage, its relative 
completeness, the high inclusion of imported ware, and the large animal 
bone assemblage, representing a substantial amount of meat (Lindblom 
2007; 2008, 191).
87 Sheep/goat was more abundant of the two. Bones of cattle, red deer, 
dog, hare, fox, donkey, and tortoise were also identified, with the addi-
tion of goosehawk and heron in Shaft Grave 2 (Lindblom, personal com-
munication, 16 August 2016). The remains from the infill of these graves 
are interpreted as the remains of one or two funerary feasts (Lindblom 
2007; 2008, 191).
88 Isaakidou et al. 2002.
89 Hamilakis & Konsolaki 2004.
90 Cosmopoulos 2015, 106.

Discussion and conclusions
Let us return to the focus of this paper, namely to discuss the 
symbolic connotations of animals in early MH Asine on the 
basis of the various connections between animal bone waste 
from the settlement and the animals or animal parts deposited 
in its graves. In the above, I have focused on species composi-
tions and body part distribution of pig, sheep/goat and cattle. 
The latter, the comparisons of body parts, did not provide 
good basis for the discussion of symbolic aspects of the settle-
ment debris. For example, the low-nutrient parts of cattle were 
abundant in the settlement, which could indicate butchery 
waste and some input of preservation bias to the advantage 
of compact and small bones such as phalanges and tarsals. 
On the other hand we do see meaty body parts in the graves, 
which indicate that butchery waste was not the most common 
in grave-related contexts. This conforms with the idea that the 
grave goods were either meat portions as gifts for the dead or 
the remains of some funerary meal.91 It does not provide us 
with direct symbolic connotations of the bones found in the 
settlement debris.

SYMBOLIC VALUE OF THE PIG 
The clearest similarity between settlement and graves at Asine, 
which can be discussed in terms of symbolic connotations, is 
that the pig is most abundant in the settlement and graves at 
Asine.92 In the graves, pig bones were present in higher abun-
dances than expected. The animal was not only of economic 
and nutritional use; it was also used for symbolic and ritual 
purposes at Asine, as testified by its abundance as grave goods. 
In contrast, at MH Lerna, cattle bones were most abundant 
in graves, while pig remains were most common in the settle-
ment debris there (Fig. 6). The pig appears also to have been 
the most abundant animal at other settlements in the southern 
Mainland during the MH.93 

The research on suid symbolism during the Bronze Age 
centres on the wild boar, predominantly in terms of power 

91  See Härke 2014.
92  By this I presume that the deposition of pig in graves had symbolic 
connotations, which did not stop at the grave, but were present also in 
daily life. This is based on the proposal that there was no strict sacral 
versus profane sphere during the MH (Nordquist 1987, 111; Whittaker 
2010, 536), and that animal symbolism is an important cosmological 
component in many traditional societies. For an overview of the latter, 
I refer to Russell 2012, 7–51. There might have been symbolic connota-
tions to other animals, such as tabooed ones, which were at least as im-
portant for the MH people; these are harder to discuss on basis of present 
data. I highlight the pig because it clearly was both an important meat 
animal and an important ritual animal at early MH Asine.
93  Sloan & Duncan 1974; Reese 2008a; see Trantalidou 1990, 398; Hal-
stead 1996, 29.
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and increased importance of hunting for the élite during the 
late MH and the Mycenean periods.94 Few discuss the do-
mestic pig in terms of animal symbolism during the MH I–II 
periods. This probably results from the lack of systematic as-
sessments of available data. It is thus hard to discuss further 
in this text. Still, the characteristics of the pig itself might be 
interesting for this discussion. For example, the similarities be-
tween wild boar and pig are generally acknowledged, and were 
probably recognized by the prehistoric people as well.95 Such 
general similarities perhaps affected the prehistoric percep-
tion of these animals, in which they were considered related.96 
Because of their closeness physically and morphologically, the 
pig could have been viewed as related to the wild boar. 

The pig as a symbol during the MH I-II could thus have 
been multireferential, i.e. both as meat provider and as a lim-
inal being with ties to the wild boar, hunting and the “wild”.97 
This would further indicate that the early MH animal sym-
bolism maybe had long-lasting influences for the rest of the 
Bronze Age, when the wild boar symbolism gradually became 
more important as reflected in the archaeological and the 
iconographical evidence. This remains an idea for future re-
search and not a conclusion of this paper. What the results of 
this paper show is that the use of pigs in the early MH society 
at Asine was not only of economic importance as reflected in 
its high frequency in the settlement debris, but also of ritu-
al and symbolic importance, as evidenced by its presence as 
grave goods during this period.

94  The wild boar symbolism is evidenced foremost by the presence of 
tusk helmets as grave goods in high status graves, and of the animal in 
iconography (Morris 1990; Crowley 1995, 487, 489; Hamilakis 2003, 
241 and 243).
95  Ethnozooarchaeological observations have testified of the occasional 
interbreeding between wild and domestic pigs, resulting not only in in-
creased similarity in morphology but also increased physical closeness 
between wild and domestic pigs, as described by e.g. Halstead & Isaaki-
dou (2011, 161 and 170), Albarella et al. (2011, 151), and Hadjikoumis 
(2012, 357).
96  Animals sharing morphology and behaviour are sometimes considered 
related in traditional societies. A contemporary example is 20th century 
Malekula in Melanesia, where pigs are categorized on the basis of age and 
gender, rather than domestication status (Funabiki 1981, 179). See also 
examples in n. 97. 
97  Examples of liminal attitudes towards certain animals can be found 
elsewhere. For example, the red deer in Ireland during the Early Middle 
Ages were labelled “wild cattle” because of the species’ liminal status. It 
was seen as belonging to the domestic and social sphere, as it was similar 
to cattle, but also as belonging to the wild as it was hunted (Soderbergh 
2004, 168). Among the Ethiopian Konso, the consumption of deer meat, 
or meat from horned animals, was allowed because they were similar to 
cattle, sheep, and goats (Hallpike 2008, 329). 

RITUAL USE OF HERDED ANIMALS CONTRA 
HUNTED ANIMALS, HORSES AND DOGS
The dominance of bones from sheep/goats, cattle, and pigs in 
the graves of Asine and Lerna suggests that these animals were 
ritually and symbolically important as grave goods during the 
Middle Helladic. It is reasonable that the symbolism tied to 
these animals also permeated everyday life outside the burial 
sphere, and that for example the consumption of these animals 
was symbolically or ritually laden. Perhaps meat consumption 
was ritualized in occasional but recurrent events such as feasts 
for the community or smaller but more frequent meals within 
the household.98 This would be in line with the proposed idea 
that everyday life was permeated by ritual meaning.99 

The domesticated animals in the MH graves of Asine and 
Lerna were exchanged for hunted animals or those animals 
used during hunts during the Late Bronze Age in the region. 
It is however reasonable that domesticated animals retained 
ritually important functions in large-scale events, such as 
meals, feasts, or sacrifices, probably because they symbolized 
economic power.100 The appearance of the burnt animal sacri-
fices in the Mycenaean period is cited as an example of this.101 
The public sharing and distribution of meat, for gods and/or 
humans, would have been more important in a social context; 
the funerary feast (or meal) is an important event in terms of 
building alliances and manifesting power.102 The increase of 
wild animals in grave goods during the LBA was perhaps rath-
er an indicator of a dead individual’s identity than symptomat-
ic of the social dynamics at the time, for which feasts probably 
had a more important function. The presence of wild animals 
in high status graves can perhaps be tied to the rising social 
inequalities during this period, visible foremost in the mor-
tuary evidence, in which some graves exhibit extreme wealth 
compared to others, such as the Shaft Graves of Mycenae.

In conclusion, this paper shows the potential in compar-
ing zooarchaeological intra-site patterns to discuss symbolic 
connotations of the leftovers from everyday life. Future stud-
ies will test the conclusions of this paper. This is needed in 
order to more fully understand which parts animals played 
in early Middle Helladic life. Although sites documented 
with modern-day techniques might provide higher contex-
tual resolution, this does not mean that we should neglect the 
evidence from old excavations. This is illustrated in this study 
by using the almost century-old documentation of the 1926s 
excavation of Asine. 

98  I refer to the discussion earlier in this text where I distinguish between 
feasts and meals. The former are large-scale ritual events impacting on the 
power relations on a communal level (Dietler 1996, 88 and 2001, 65), 
while the latter include smaller consumption events.
99  Nordquist 1987, 111; Whittaker 2010, 536.
100  E.g. Russell 2012, 331.
101  Hamilakis & Konsolaki 2004; Isaakidou et al. 2002.
102  E.g. Hayden 2009.
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Table A. Contextual assessments of the animal bones found in the MH graves of Asine. For data on zooarchaeological indicators of bone condition, such as 
articulation status, exposure and surface wear, see Table B in this Appendix.
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1971-11 MH II The remains of a 30–40 years old female (61AS) were 
found in this cist grave. It is hard to tell whether or 
not the two unidentified animal bones recorded by 
DM are from the grave deposit, but as no goods were 
found, it is assumed that they derive from the fill of the 
grave. No grave goods.

This grave was made in the upper layer of the IQ 
tumulus at Asine.

The animal bones be-
long to the grave fill.
This burial of this in-
dividual should per-
haps be associated to 
1971-12.

Dietz 1980, 23.

Plans/photographs: 

Dietz 1980, 16, fig. 3; 
24, fig. 10.

1971-12 MH II This was the cist grave of a 6–12 years old child 
(62AS). Three animal bones were found in the grave: 
one sheep/goat rib, one tooth of red deer, and one un-
identified but large-sized bone splinter, according to 
DM. This is the only instance of wild mammals among 
the graves in this study. No goods were found in the 
grave. Dietz (1980, 26) mentioned the bones of sheep/
goat in the fill. The three bones examined by DM are 
most likely from the fill of this grave.

1971-12 was also made in the upper layer of the tu-
mulus. It is perhaps near-contemporary, but a bit later, 
than 1971-11. 

The animal bones be-
long to the grave fill.
This burial of this in-
dividual should per-
haps be associated to 
the earlier 1971-11.

Dietz 1980, 25–26; 
Voutsaki et al. 2011, 
451.

Plans/photographs: 

Dietz 1980, 16, fig. 
3; 25, fig. 11; 26, fig. 
12. 

Appendix 1
Three systems of labelling the graves of the Lower Town (Kastraki) have earlier been employed. In the text, I use the grave numbers 
stated in the column “Grave no.”. When trying to reconstruct the animal bones associated to the Kastraki graves, the following field 
diaries from the old excavations have been consulted: Diaries 3:1 and 3:2 by Erik Jo Knudzon, Diary 5 by S. Neander Nilsson, and 
Diary 9 by Holger Arbman. The diaries are stored in Museum Gustavianum at Uppsala University. 

Age assessments of juvenile individuals are taken from Ingvarsson-Sundström 2008. Adult ages by both Fürst (F) and Angel 
(A) are provided for the Kastraki graves. Information on the animal bones found in the East Cemetery graves has been kindly 
provided by Dimitra Mylona (DM). The author (SM) has analysed animal bones from the Kastraki graves. References to plans 
and/or photographs are present in the “References” column. Data on zooarchaeological indicators needed for Table B were only 
present from the Kastraki graves.
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1971-13 MH II This grave was made outside the tumulus. It was a cist grave 
containing the remains of an adult (around 30 years old) fe-
male (63AS). Seven animal bones were examined by DM: 
three sheep/goat (probably sheep) fragments from the hind 
leg (one astragal, one tibial, one metatarsal bone) of the same 
individual, two pig bones from the front leg (one radius, one 
ulna), and two unidentified medium-sized rib bones. DM 
interpreted these as remains of body parts forming food 
goods, since they articulate and form specific body parts. 
This seems plausible. The animal bones were not specified 
by Dietz (1980, 60). No other goods are specified.

The animal bones 
belong to the grave 
deposit.

Dietz 1980, 60–61.

Plans/photographs: 

Dietz 1980, 16, fig. 3; 
61, fig. 71.

MH 22 MH 
II–III

This pit grave contained the fragmentary remains of a new-
born infant. It was made in the foot-end of MH 21, the 
burial of an adult male. It was located above wall 2 of House 
A (earlier MH), but was seemingly below House C (later 
MH).

However, these graves might not be connected according 
to the excavators. The animal bones (AS 3400) were labelled 
as “animal bones grave no 158 (grave V)” or “around grave 
V”. Grave V equals MH 22. Since the exact placement of the 
bones does not seem to be with the buried individual but 
around it, I assume they were found in the fill of the grave. It 
is possible that they also were found around the grave con-
struction as well.

Three animal bones are recorded of which one pig hu-
merus was identified, as well as an unidentified small-sized 
fragment and one unidentified bone splinter. The small frag-
ment might derive from the buried infant of this grave. No 
indicators of exposure were found on the animal bones.

The animal bones 
probably belong to 
the grave fill.

Diary 5: 24/06/1926; 
Frödin & Persson 
1938, 117; Nordquist 
1987, 129; 1996a, 23; 
1996b, 118.

Plans/photographs:

Nordquist 1987, 194, 
fig. 99; 1996a, 24, 
fig. 5. 

MH 45 MH 
II–III

MH42 and MH 45 belong to the same cluster of graves 
south of House D, below House E. They were most prob-
ably contemporary with House D, and date to the MH II or 
MH III periods. 

This pot-grave contained an infant aged to around birth 
to 2 months. The animal bone (AS 3377) were labelled “in 
vessel of bothros grave”. Therefore it is assumed that the con-
tents of this single vessel should be associated to the burial 
event. Considering this relatively good contextual informa-
tion it is unfortunate that only one cattle or deer tibia was 
recorded from this grave. No other burial gifts are recorded 
from this grave. No indicators of exposure were found on 
the animal bone.

The animal bones 
belong to the grave 
deposit.

Diary 9: 24/04/1926; 
Frödin & Persson 
1938, 121; Nordquist 
1987, 132; 1996b, 
118.

Plans/photographs:

Nordquist 1987, 194, 
fig. 98; 1996a, 28, 
fig. 10.
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MH 58 Post 

MH 
I, 
prob-
ably 
MH 
II

This pit grave contained the remains of an adult aged to c. 
50 (F) or 44 (A) years. A spearhead was found in the burial. 
It is located on Terrace III and was made on top of the stone 
floor of room VII in House T. Although it might have been 
made in a house which was in use at the time, due to its 
elaborate and space-demanding construction (cist grave) it 
is more probable that it is younger than House T. However, 
it seems clear judging from the diary that these bones do not 
belong to the usage phase of House T.

The AS no. of the animal bones associated to this grave is 
probably AS 4800. According to the field diary, on the day 
that these bones were found, 13 March, the human skull was 
found. The soil around and under the skull was kept in a box. 
It is plausible that the animal bones belong to this unit and 
are from the grave deposit.

A total of 18 animal bones were recorded: one pig man-
dible and one cattle rib, as well as seven unidentified mam-
mal splinters. Nine large-sized rib fragments probably be-
long to the cattle rib. No indicators of exposure were found 
on the animal bones. 

The animal bones 
probably belong to 
the grave deposit.

Diary 3a: 
13/03/1926; Frödin 
& Persson 1938, 123; 
Nordquist 1987, 132; 
1996a, 27; 1996b, 
118.

Plans/photographs: 

Nordquist 1996a, 28, 
fig. 10.

MH 59 MH I This cist grave contained the remains of an adult female, 40-
50 (F) or around 30 years old (A). It is located on Terrace III. 
An obsidian chip was found in connection to the grave. It 
was found on 19 March, and most animal bones (AS 2138) 
derive from the day of the initial excavation of the grave on 
20 March. They seem to belong to the grave fill. From this 
fill, five pig fragments were identified: one left maxillary, 
one right temporal, and three tibiae (two right and one left). 
One cattle tooth was identified. In addition, one medium-
sized limb bone fragment and one mammal cranial frag-
ment, and two unidentified fragments were recorded. 

Three animal bones, belonging to AS 5228, which was 
excavated ten days after this, when they lifted the skeleton. 
They probably derive from a deeper level of the fill: one pig 
pelvic bone and one cattle tooth. No indicators of exposure 
were found on the animal bones.

The animal bones 
belong to the grave 
fill.

Diary 3a: 19, 20, 
29/03/1926; Frödin 
& Persson 1938, 123; 
Nordquist 1987, 132; 
1996a, 28; 1996b, 
118.

Plans/photographs: 

Nordquist 1996a, 28, 
fig. 10.
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MH 60 Early 

MH I

This cist grave contained the remains of an adult female. 
It was located on Terrace III, and it was made in bothros 
2 south-west of House T. One terracotta whorl was found. 
The grave was fully excavated and documented on 7 April, 
and most of the saved finds were found associated with the 
burial itself (AS 2360), which was located below a layer of 
hard soil. The stratigraphy is unusually well documented.

Fourteen animal bones were recorded, five of which de-
rived from pig: one frontal bone, one maxillary fragment, 
one tooth, one pelvic bone and one phalanx. Additionally 
one sheep/goat radius, one cattle phalanx and one cattle 
humerus were recorded. One unidentified large-sized frag-
ment and five cranial fragments from medium-sized mam-
mals were also among these bones.

Although the one phalanx of pig was mildly weathered 
(Table B), the generally good condition of the bones as well 
as the possible articulated pig’s skull suggest that the bones 
derive from the grave deposit. Possibly, the phalanx might 
be intrusive.

The animal bones 
belong to the grave 
deposit.

Diary 3a: 
07/04/1926; Frödin 
& Persson 1938, 123; 
Nordquist 1987, 131; 
1996a, 28; 1996b, 
118.

Plans/photographs: 

Nordquist 1996a, 30, 
fig. 13.

MH 66 Pos-
sibly 
MH 
II

This burial was a pit grave on Terrace III, located above wall 
5 of room II in House R, which was used during EH and 
early MH. Therefore the feature should be dated to early 
MH, most probably MH II.

The burial contained the remains of a child aged 5 years 
±6 months. The animal bones (AS 4737) were excavated the 
day after the skeleton was identified. The grave was docu-
mented and fully excavated on this day. It is assumed that 
the animal bones should be regarded as part of the actual 
grave. One pig rib and one pig mandible were found togeth-
er with an unidentified mammal fragment. No indicators of 
exposure were found on the animal bones.

The animal bones 
probably belong to 
the grave deposit.

Diary 3a: 
20/05/1926; Frödin 
& Persson 1938, 124; 
Nordquist 1987, 132; 
1996a, 29; 1996b, 
118.

Plans/photographs:

Nordquist 1996a, 31, 
fig. 15.

MH 102 MH 
II–III

The grave was excavated on Terrace II above Terrace III. The 
stratigraphy and dating of it remains preliminary. Based on 
its location stratigraphically and physically over bothros 1 
(EH III-MH I), a possible date is MH II-III. 

This pit grave contained the remains of a one-year-old 
child. The animal bones (AS 2171) were excavated on 17 
May. The burial was removed the same day. The AS no. is 
also the label for the child skeleton, which is why it is as-
sumed that the animal bones were located very close to the 
body and should be considered part of the grave deposit.

Eight animal bones were recorded: one mandible and 
one pelvic bone of pig, four fragmented mammal specimens, 
and two medium-sized bones (one rib and one limb bone). 
No indicators of exposure were found on the animal bones.

The animal bones 
probably belong to 
the grave deposit.

Diary 3b:  
17/05/1926; Frödin 
& Persson 1938, 17; 
Nordquist 1987, 134; 
1996a, 29; 1996b, 
118.

Plans/photographs: 

Nordquist 1996a, 36, 
fig. 24.
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Grave Grave fill/
deposit

No. of 
bones

Average 
size (mm)

Articulation 
(yes/no /possibly
/not applicable*)

Weathering Trampling Gnawing

MH 22 Grave fill 3 40 Not appl. None None None
MH 45 Grave deposit 1 not appl. Not appl. None None None
MH 58 Grave deposit 20 20.5** Possibly (cattle rib) None None None
MH 59 Grave fill 14 40.7 No None None None
MH 60 Grave deposit 14 36 Possibly (pig skull) One weathered 

bone (pig phalanx)
None None

MH 66 Grave deposit 3 43.3 Not appl. None None None
MH 
102

Grave fill 11 23.2 No None None None

Table B. Zooarchaeological indicators of average size, articulation status and surface wear (weathering, trampling, and gnawing) on bones from the 
Kastraki graves in Table A.

Appendix 2
The anatomical distributions of pig, sheep/goat and cattle, MH I–II Asine, the settlement.

  Pig (Sus domesticus) Sheep/goat (Ovis aries/
Capra hircus) Cattle (Bos taurus)

Horn core Not applicable 18 14
Cranial 74 24 21
Mandible 85 28 31
Loose teeth 40 61 23
Vertebrae 19 21 18
Ribs 17 8 4
Scapula, humerus 66 47 21
Radius, ulna 30 44 18
Carpals, metacarpals 12 15 12
Pelvic region 24 15 17
Femur, patella 9 8 11
Tibia, fibula 19 25 12
Tarsals, metatarsals 21 33 31
Metapodials, phalanges, 
sesamoids 9 14 33
Total 425 361 266

*  Not applicable signifies that the count of bones is too small for this assesment.
**The average size is small due to post-depositionally fragmented splinters and therefore not representative for bone status 
prior to deposition. 
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The anatomical distributions of pig, sheep/goat and cattle, MH Lerna, the graves. Graves dated to the MH III and/or LH I are 
excluded. Data kindly provided by Reese (unpubl.).

 
Pig (Sus domesticus) Sheep/goat (Ovis aries/

Capra hircus)
Cattle (Bos taurus)

Horn core Not applicable 0 0
Cranial 2 1 2
Mandible 8 2 0
Loose teeth 4 9 5
Vertebrae 0 0 9
Ribs 0 0 0
Scapula, humerus 4 2 1
Radius, ulna 5 0 2
Carpals, metacarpals 0 1 1
Pelvic region 0 3 3
Femur, patella 0 0 0
Tibia, fibula 2 2 2
Tarsals, metatarsals 3 1 2
Metapodials, phalanges, 
sesamoids 1 6 2
Shaft or fragment* 0 5 28
Total 29 32 57

* 7 of Reese’s Bos identifications are labelled as fragments
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