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Chapter 6 • Discussion & Conclusions

6.1 Discussion
The aim of this thesis is to shed light on the Early Iron Age and to reconstruct social structure in this 
period. The main object of study are the burial practices in Thessaly for two main reasons: a) the abun-
dance of mortuary evidence derived from rescue excavations in the area and b) the diversity of mortuary 
practices which has not been studied systematically as yet. In this thesis it is proposed that the com-
bination of a detailed contextual analysis of the burial customs with stable isotope analysis of human 
bone collagen can help us understand the diversity in mortuary practices and understand changing 
social relations.

More precisely, the concluding discussion in this chapter brings together the observations made on 
the basis of the contextual analysis of the burial practices (PART I, CHAPTER 1, 1.6 CONTEXTUAL ANALYSIS 
OF MORTUARY PRACTICES OF HALOS, CHLOE, AND PHARSALA) with the results of the stable carbon, nitro-
gen, and sulfur isotope analysis of bone collagen and strontium isotope analysis of tooth enamel (PART 
II, CHAPTERS 2-5). The conclusions from the four papers presented previously are discussed within the 
chronological framework of the Early Iron Age and the archaeological context as has been analysed thus 
far by various studies focusing on Early Iron Age Greek assemblages.

The discussion will start by addressing, once more, the questions which arose from the contextual 
analyses (PART II, CHAPTER 1, 1.6) and which were explored in the individual papers (PART II, CHAPTERS 2-5). 
The central question of this thesis is:

How can we interpret the diversity observed in the burial practices of EIA Thessaly?

The investigation explored two main themes: a) social variation and differentiation and b) change 
and continuity in burial practices.

Regarding the first theme, variation in mortuary practices has been investigated by means of the con-
textual analysis and differentiation has been reconstructed between age, sex, status and kin groups. As 
diet is seen in this study as playing an important role in social life and reproducing social differentiation, 
dietary variation has been explored and the following questions were addressed in PART II, CHAPTERS 2-3:

Does dietary variation correlate with variation in mortuary practices?
Do wealth and tomb elaboration correlate with differences in diet?
Do we see gender differentiation in diet?

Regarding the second theme, change and continuity in burial practices, the analysis has explored the 
possibility that change in mortuary practices and the ensuing diversity are the result of the presence of 
non-local individuals who had arrived from different regions. Conversely, the analysis has also explored 
the question whether continuity from Mycenaean mortuary practices in this transitional period should 
be seen as evidence of the continuity of the local population, or of the arrival of descendants of the 
Mycenaean period.

In other words, the analyses have explored whether the presence of individuals of non-local origin 
influenced the organisation of the cemeteries, or the choice of tomb types and treatment, and by ex-
tension the relations between social groups. The following questions have been examined:

Are there non-local individuals buried in the cemeteries of Halos, Chloe, and Pharsala?
If so, can differentiation in the burial practices be attributed to the presence of non-local individuals?
The analytical methods I employed allowed me to investigate these questions. As discussed in PART 

II, stable carbon, nitrogen, and sulfur isotope analysis of bone collagen were employed to reconstruct 
the diet (CHAPTER 2-4), while strontium isotope analysis of tooth enamel (CHAPTER 5) was employed to 
examine the origin of the individuals found in the cemeteries.
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6.1.1  Social Variation and Differentiation
The discussion of social variation and differentiation will begin by reviewing the main results regarding 
diet produced by the carbon, nitrogen, and sulfur isotope analyses undertaken in this thesis. These 
results will be discussed within the historical and social framework in order to understand to what 
extent diet –and dietary variation– had changed from the previous Mycenaean period. The incorpora-
tion of the results of archaeobotanical and archaeozoological studies will clarify the plant and animal 
resources that might have been used by the Early Iron Age populations. The analyses have revealed that 
the diet of the communities of Halos, Chloe, and Pharsala relied predominantly on C3 terrestrial plant 
and animal protein, while in a few cases C4 signal was detected (Figure 7.5.1). Carbon and nitrogen 
isotope analysis does not indicate marine food consumption (Panagiotopoulou et al. 2016: Chapter 2;  
Panagiotopoulou et al. 2018, in press: Chapter 3).

Archaeobotanical investigation has shown that the main C3 plant species during the Early Iron Age 
were both legumes and non-leguminous plants, such as pulses, wheat, barley, vegetables, and fruits 
(Margaritis 2007; Margaritis 2013). C4 plant resources were rare because Greek flora is dominated by 
C3 plants. However, there were a few C4 plants, mostly weeds, but among them only millet is edible 
by humans. Archaeozoological studies have shown that animal protein was primarily derived from the 
genera ovis (domesticated sheep), capra (domesticated goat), bos (domesticated cattle), and sus (do-
mesticated pig) (Trantalidou 1990). Hare and bird remains have also been found, but these have been 
collected in funerary environments and we therefore cannot necessarily deduce that they were being 
consumed by humans (Aktypi 2014). Ichtyofaunal species have been collected from excavations –most-
ly molluscs and fish from coastal and shallow waters (Papadopoulos 2005; Theodoropoulou 2011b). 
Since molluscs and fish from shallow waters belong to the lower levels of the aquatic food-chain the 
carbon and nitrogen isotope values could have overlapped with the terrestrial isotopic signal (Richards 
2015), this could partially explain the terrestrial signal of the stable carbon and nitrogen isotope anal-
ysis for the Halos, Chloe, and Pharsala populations. The stable sulfur isotope analysis confirmed that 
marine resources were not a substantial component of the diet of these populations despite the fact 
that all these sites were situated near aquatic sources (the sea, a lake or a river) (Panagiotopoulou & 
Nehlich in submitted: chapter 4). However, further analysis is needed in order to investigate whether 
their diet incorporated freshwater resources. Interestingly, humans and animals from the coastal sites 
of Voulokaliva and Kephalosi do not exhibit values influenced by the sea-spray. This is in contrast to 
other studies, in which the sulfur delta values indicated marine influence although the individuals had 
consumed terrestrial food resources. In these cases, the sulfur isotope values of these individuals had 
been affected by the sea spray effect i.e., in Crete and in Thebes (Richards et al. 2001; Vika 2009; Vika 
2015).

The isotopic evidence from Greek sites, from the Neolithic period to the Late Bronze Age, indicates 
that the local diet relied mainly on C3 terrestrial plant and/or animal protein. Non-leguminous C3 plants 
(cereals, fruits, and vegetables) seem to have been part of the daily menu. Pulses (leguminous plants) 
also had a significant share. Animal protein coming either from dairy products or meat was consumed 
often; however, the quantity of animal protein in human diet varied between sites and periods. Marine 
and freshwater resources, on the other hand, seem to have been of less importance, even in littoral 
places. The consumption of aquatic resources is less well understood because of the absence of sulfur 
analysis on Greek assemblages. In cases where marine signal was present, it fluctuated throughout time 
and varied between sites (Richards & Hedges 1999; Triantaphyllou 2001; Papathanasiou 2003; Papatha-
nasiou 2015; Theodoropoulou 2007; Papathanasiou et al. 2009; Iezzi 2015; Lagia et al. 2007; Richards 
& Vika 2008; Petroutsa et al. 2009; Petroutsa & Manolis 2010).

This overview of diet in prehistoric Greece suggests that the diet reconstructed for the EIA sites stud-
ied in this thesis does not differ significantly from that of other prehistoric sites, though the volume of 
certain resources seems to fluctuate. Millet seems to have been consumed more by some populations 
during the Early Iron Age, while the consumption of animal protein varies between sites as well as be-
tween individuals. I will not discuss aquatic resources because the stable sulfur isotope analysis showed 
negative	evidence	as	all	individuals	fall	below	δ34S=14‰ (Figure 7.5.2), which suggests that no marine 
input was present (Richards et al. 2001; Privat et al. 2007).
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The occurrence of a C4 signal in Greek diet, in an area where the environment is dominated by 
C3 flora, is an important issue which has been discussed in different studies (Papathanasiou 2003;  
Ingvarsson-Sundström et al. 2009; Schepartz et al. 2009; Schepartz et al. 2011). An important issue 
is whether or not millet was deliberately consumed by humans. Indeed, it has been suggested by 
most scholars, that C4 intake may have entered the human trophic chain through animals as animal 
fodder (Petroutsa 2007; Petroutsa & Manolis 2010; Valamoti 2004; Valamoti 2013). However, recent  
archaeobotanical studies showed that during the end of Bronze Age and the beginning of Early Iron 
Age the exploitation of millet increased (Jones et al. 1986; Valamoti 2010; Valamoti 2013); this conclu-
sion is also supported by isotope analysis (Triantaphyllou 2001). The signal from northern Early Iron Age 
sites, i.e., Kladeri, Treis Elies, Karitsa, and Makrigialos (Map 7.1.3) (Besios 1996; Triantaphyllou 2001;  
Vokotopoulou 1985; Triantaphyllou 2015; Pantermali 1988; Poulaki-Pantermali 1989) indicates definite, 
albeit sporadic use of millet. Farther to the south the signal changes; e.g., the site of Agios Dimitrios,  
Kainourgiou in Phthiotis (Map 7.1.3) gave only C3 human signal (Papathanasiou et al. 2013;  
Panagiotopoulou & Papathanasiou 2015; Triantaphyllou 2001; Triantaphyllou 2015).

In Halos, C4 resources appear to have been consumed by only a few individuals (Panagiotopoulou et 
al. 2016: Chapter 2). If this C4 signal reflects the diet of the animals that have been consumed by the 
humans, then a random group would have exhibited such values. On the contrary, only a few females 
were attested to have consumed C4 resources. Furthermore, animals should also be more positive in 
carbon delta values if C4 resources were part of their diet. In Pharsala and Chloe the signal becomes 
uncertain. At Pharsala, very few individuals exhibit values between –19‰ and –18‰, a signal which 
cannot support a strong case of C4 intake, but produces an indication which requires further investiga-
tion. In Chloe all individuals followed an exclusively terrestrial C3 diet (Panagiotopoulou et al. 2018, in 
press: Chapter 3).

Regarding animal protein, there is evident variation in consumption between individuals within the 
same community. Variation is also evident in the end-members / range of the nitrogen values between 
the	sites.	Individuals	from	Voulokaliva	exhibit	lower	nitrogen	values	(δ15N (‰): 6.8-9.4) compared to the 
individuals	from	Pharsala	and	Chloe.	Between	the	two	last	sites,	Pharsala	exhibited	a	wider	range:	δ15N 
(‰): 6.5-10.7 while the individuals from Chloe clustered in a small area with a small range of nitrogen 
values:	δ15N (‰): 9.1-10.4.

To conclude, it seems that the main dietary resource is the C3 terrestrial plant and animal protein. 
The use of animal protein showed variation between individuals, as well as sites and periods. There is no 
discernible pattern in the use of millet through time and no evidence for a wider use or diffusion of this 
plant species. The same can be said for the use of marine resources; certain marine resources, however, 
may not be traceable with carbon and nitrogen isotope analysis. Sulfur isotope analysis is needed for 
further investigation of aquatic resources. 

Stable carbon, nitrogen, and sulfur isotope analysis is a useful tool to detect variation in diet –i.e., 
differences between individuals and communities- as well as change through time. The observed vari-
ation in the diet of the Early Iron Age communities in Halos, Chloe, and Pharsala has been discussed in 
chapters 2-4 (Panagiotopoulou et al. 2016: Chapter 2; Panagiotopoulou et al. 2018, in press: Chapter 
3; Panagiotopoulou & Nehlich submitted: Chapter 4) and has been correlated with the results of the 
contextual analysis. In chapters 2 (Panagiotopoulou et al. 2016) and 3 (Panagiotopoulou et al. 2018, in 
press), the importance of conducting a contextual analysis prior to the sampling for isotope analysis of 
human bone collagen was emphasised. It was argued that a sampling strategy designed on the basis 
of the results of the contextual analysis will allow the formulation of more accurate questions and will 
provide a more nuanced interpretation of the isotope results.

The contextual analysis indicated that the most salient pattern observed in these three burial grounds 
is age differentiation, which is manifested mainly in the exclusion of the majority of young children 
and infants from formal cemeteries and from certain tomb types intended mostly for adults. Gender 
differentiation seems to have been of lesser importance as far as burial practices (choice of tomb type 
or body treatment) are concerned, though some differentiation was observed in the choice of grave 
goods. However, the presence of many indeterminate skeletons allows only tentative observations on 
this question. Status differentiation, however, is a more complex issue. On the basis of observations 
on tomb types and quantity and quality of grave goods, it has been suggested that differences were 
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emerging, though these were still fluid and subtle. The analysis also indicated that despite the wider 
use of single burials, kinship remained an important aspect in burial practices – and this may have been 
true for the living societies as well. However, kinship was not examined further in this thesis, as this was 
not possible with the methods employed in this research.

On the basis of these results, an attempt has been made in this thesis to correlate dietary variation 
with social differentiation. Previous studies of Greek prehistoric sites have shown that diet may have 
been associated with social divisions, such as gender and status relations. At Mycenae in the Argolid 
(Map 7.1.3) (Late Bronze Age, ca. 1600-1200 BC), stable isotope analysis revealed differences in diet 
between the elite buried in the Grave Circles (ca. 17th-16th c. BC) and the non-elite individuals buried in 
chamber tombs (LH I-III, ca. 1600-1200 BC). The first group consumed marine protein, while the second 
group relied mostly on terrestrial dietary protein (Richards & Hedges 2008). At the site of Armenoi in 
Crete (Map 7.1.3) (Late Minoan III, 1390-1190 BC) gender differentiation was attested in diet; it has 
been namely demonstrated that males consumed more animal protein than females (Richards & Hedges 
2008). Finally, both status and gender differentiation have been detected in the population at Pylos in 
Messenia (Map 7.1.3), which was an important palatial town during the Late Bronze Age. When com-
paring individuals from tholos and chamber tombs, the first group consumed more animal protein than 
the second (Schepartz et al. 2011). Differentiation also emerged when males from chamber tombs were 
compared to females from the same tomb type; males incorporated more animal protein into their diet. 
These studies have demonstrated showed that indeed diet was part and parcel of social differentiation.

Patterns in dietary variation have emerged from the study of the Early Iron Age sites of Halos, Chloe, 
and Pharsala, although the differences observed were much less pronounced than in the Mycenaean 
period.	The	majority	of	the	samples	from	all	sites	range	in	δ13C	values	from	–19‰	to	–20‰,	and	in	δ15N 
values from 8.5‰ to 11‰. However, a comparison between the isotope values of males and females 
at Halos has indicated some subtle differences (Panagiotopoulou et al. 2016: Chapter 2). Females exhibit 
slightly	lower	δ15N	values	than	males,	but	a	few	individuals	with	higher	δ15N are of indeterminate sex, 
while a few males also had low animal protein. At Pharsala, there are also slight differences between 
the	diet	of	males	and	females;	the	female	δ15N values are not as extreme as those of males, indicating 
a	narrower	range	of	animal	intake.	In	contrast,	at	Chloe	all	δ15N values are relatively high (>9‰), sim-
ilar to the high values from Pharsala, while no substantial gender differentiation can be observed. It 
becomes clear that gender differentiation in diet –just as in the mortuary practices, as the contextual 
analysis has shown– is subtle.

The contextual analysis indicated differences between individuals on the basis of the grave goods. 
Stable isotope analysis allows us to examine if differences in wealth correlate with differences in diet 
–in which case this could point to (real or aspired) status differences among the buried population. In 
Halos there was some differentiation in relation to the quality of grave goods; three individuals with 
weapons	and	one	individual	with	a	gold	ornament	exhibited	higher	δ15N values indicating at first sight 
that higher animal protein consumption can be associated with higher status. Individuals from empty 
graves also exhibited the similar levels of animal protein, however, which implies that there is no strong 
correlation between the two variables (Panagiotopoulou et al. 2016: Chapter 2). At Pharsala and Chloe 
there is no significant clustering of isotope values. Against what we expected, at Pharsala higher animal 
protein was consumed by individuals buried in graves with poor grave goods, while individuals with 
richer graves consumed less animal protein (Panagiotopoulou et al. 2018, in press: Chapter 3). I have 
suggested that individuals engaged in animal husbandry could have been the ones with higher animal 
protein; but the absence of supporting evidence makes this suggestion at best tentative.

Stable carbon and nitrogen isotope analysis also provides information on breastfeeding and weaning 
age. This issue has been discussed in chapter 2 (Panagiotopoulou et al. 2016). Breastfeeding practices 
could only be studied for the sites of Voulokaliva and Kephalosi. The few samples collected from Pharsa-
la did not yield collagen; infants and young children were not sampled in Chloe because this age group 
was not represented.

The analysis of subadults indicated that breastfeeding was indeed practised and weaning occurred 
approximately at the age of two to three years old, similar to the age that has been indicated by other 
studies referring to both the EIA as well as other periods (Papathanasiou et al. 2013; Panagiotopoulou 
& Papathanasiou 2015) (Figure 7.5.5 & 7.5.6). The comparison of subadults from the cemeteries of  
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Voulokaliva	and	Kephalosi	showed	differences	in	δ15N values between the same age groups in the two 
Halos cemeteries. This difference, which has been discussed in detail in Chapter 2 cannot be easily inter-
preted (Panagiotopoulou et al. 2016: Chapter 2). These differences are probably caused by the mothers’ 
diet and are transferred through breast-milk to the infant. Status differentiation may have been a cause, 
but this possibility cannot be examined further. The mothers of the infants from Kephalosi, have not 
been found yet as the cemetery of Kephalosi consisted exclusively of subadults (there is only one adult 
identified among the subadults’ group). Furthermore, the third contemporary cemetery of Halos (the 
one in Agrielia) is not yet studied and we still do not know the composition of the population buried 
there. Therefore, we cannot discuss further or make inferences about the observed difference in the 
δ15N values between the infants of the two cemeteries at Halos.

Regarding animal protein consumption, the proportions in each community are different. The in-
habitants of Halos exhibited low levels of animal protein intake indicating that their diet relied more 
on terrestrial plant resources and less on animal products (Figure 7.5.3). In contrast, the diet at both 
Pharsala and Chloe comprised largely C3 terrestrial plant protein with elevated levels of animal protein 
intake	(Figure	7.5.4).	The	individuals	from	these	sites	exhibit	enriched	δ15N values by 3‰ against their 
food because of the fractionation that occurs while ascending the food-chain (DeNiro & Epstein 1976). 
Therefore animal protein –either dairy products or meat– was a significant part of the diet at both 
Pharsala and Chloe.

Comparing the diet of Halos, Pharsala, and Chloe to other Early Iron Age communities showed that 
animal protein intake among the populations included in this thesis is higher than at other contempo-
rary sites. The sites of Agios Dimitrios in central Greece (Papathanasiou et al. 2013; Panagiotopoulou & 
Papathanasiou 2015), Treis Elies, Kladeri, Karitsa, and Makrigialos in northern Greece (Pantermali 1988; 
Triantaphyllou	2015;	Besios	1996;	Triantaphyllou	2001)	yielded	low	δ15N values. Animal protein levels 
resemble more the levels from Halos than those from Chloe and Pharsala. The tomb types used in these 
cemeteries were mainly simple pits and cists, while more complex constructions such as tholoi were ab-
sent; only two chamber tombs were found in the cemetery of Makrigialos alongside the usual pits and 
cists. In sites with elaborate and energy-consuming tombs containing also rich grave goods, animal pro-
tein intake was high, i.e., in the cemeteries of Chloe (Panagiotopoulou et al. 2018, in press: Chapter 3).

The occurrence of C4 food resources in other Protogeometric sites is relatively high where animal 
protein consumption is low; only in Agios Dimitrios is animal intake low and a C4 signal not visible  
(Papathanasiou et al. 2013; Panagiotopoulou & Papathanasiou 2015). Therefore, this might be the first 
indication of correlation between C4 plants and low animal protein, which needs further investigation 
including a sufficient number of samples. If low animal protein intake suggests low economic status 
(and this is by no means certain), then this correlation could indicate the exploitation of other resources.

Variation due to differential use of C4 resources is attested only in the sites of Voulokaliva and Pharsa-
la (Figure 6.6) (Panagiotopoulou et al. 2016: Chapter 2; Panagiotopoulou et al. 2018, in press: Chapter 
3). While the main dietary protein is C3, C4 consumption is attested mainly among those buried in poor 
and empty graves. Archaeobotanical investigations in other sites indicated that millet might have been 
used as human food either sporadically, or more regularly during periods of food shortage (Valamoti 
2013). In addition, isotopic studies have not associated thus far millet consumption with individuals of 
higher status (Papathanasiou 2015).

Plant diversification has been proposed as a strategy to minimize risk in agriculture. According to this 
suggestion, farmers switch from winter- or spring-sown plants, such as cereals, to summer-sown plants 
with short germination times, such as millet (Marston 2017: 123, 133-134). However, the limited C4 
isotopic signal does not provide much support to this theory. This possibility has to remain open for the 
time being because of the scarcity of botanical studies for the Greek Early Iron Age.

In this study two individuals from wealthier graves also presented C4 traces (Panagiotopoulou et al. 
2016: Chapter 2). This suggests that rigid divisions cannot be maintained, nor can we associate C4 with 
social	position.	However,	the	least	negative	δ13C values are observed in females, which could indicate 
different geographical origin. It has been argued that millet in the Bronze Age could have spread by 
women who were moving for marital reasons (Valamoti 2013). Therefore, communities or individuals 
could have obtained it via contacts with northern regions, either by trade or via population movements. 
At Pharsala, one possible female (F/Od-be28/south) showed a weak C4 signal (Panagiotopoulou et al., 
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2018, in press: Chapter 3). This individual was also sampled for strontium isotope analysis. The analysis 
showed that she was a non-local individual (Panagiotopoulou et al. 2018: Chapter 5). At Voulokaliva 
another female (HaVo/w-c21) showed strong C4 signal and she was also sampled for strontium isotope 
analysis (Panagiotopoulou et al. 2016: Chapter 2). In the second case the analysis showed that the 
female was local (Panagiotopoulou et al. 2018: Chapter 5). As can be seen, neither of the possibilities 
discussed above regarding the way millet spread can be excluded nor ascertained.

Our analyses, based on the integration of contextual analysis of mortuary data with stable isotope 
analysis of bone collagen, showed sometimes (but not always) a certain correlation between social dif-
ferentiation and dietary variation. But neither diet nor mortuary practices were governed by strict rules 
and rigid divisions; both aspects of social life were characterised by subtle variation among individuals 
and groups.

6.1.2  Change and Continuity
The contextual analysis of the burial practices showed that during the EIA in Thessaly both new and 
traditional practices occurred alongside each other. Cremations and inhumations as well as single  
burials in simple cist graves and multiple burials in tholos tombs were used in parallel during that pe-
riod. Cremations first appeared sporadically in the beginning of EIA, i.e., in the Protogeometric period 
but their use increased later. Single inhumations in cists in organised cemeteries spread fairly suddenly 
and became the dominant practice, but of course this type was already known from Mycenaean times 
(PART I, CHAPTER 1, 1.3.1 THE END OF LATE BRONZE AGE, WITH RELEVANT BIBLIOGRAPHY). Tholos tombs, a 
Mycenaean type, were probably used continuously since the Mycenaean times –though EIA tholoi are 
smaller and of simpler construction than most Mycenaean ones.

The transformation of the burial practices was interpreted during most of the 20th century as the 
result of the arrival of non-local populations (see PART I, CHAPTER 1, 1.3 THE LATE BRONZE AGE AND THE 
EARLY IRON AGE). In particular, the theory of the Dorian migration or invasion was very influential and 
persistent, and it was only questioned and refuted in the last decades (Whitley 1991; Morris 2007). 
However, migration and population movements came to the fore again recently, though this time most-
ly focusing on small-scale movements, mainly of small groups, individuals, and families ( for relevant 
references see Panagiotopoulou et al. 2018). For instance, a recent study (Lis et al. 2015) has argued 
(on the basis of observations on cooking pots manufacture) that potters moved from Aegina to central 
Greece due to the difficult living conditions after the disintegration of the Mycenaean civilization.

In this thesis the possibility of population movements is investigated in order to explain the diversity 
and transformation of burial practices. Strontium isotope analysis of tooth enamel was conducted in 
order to investigate the origin of the individuals buried in the cemeteries of Voulokaliva, Pharsala, and 
Chloe. The results are extensively discussed in chapter 5 (Panagiotopoulou et al. 2018). The analysis 
showed three different patterns occurring in the Early Iron Age communities: a) communities consisting 
exclusively of locals, b) communities with two groups of locals possibly indicating movement or change 
of residence within the same locality, and c) communities consisting of local individuals with (possibly 
integrated) non-locals which may have come from different regions.

The site of Chloe is a good example of community consisting of local individuals (Figure 7.5.7). All 
samples yielded values incorporating most of the strontium sources of the region. Furthermore, all 
samples cluster within a narrow range of values strengthening the inference that they were consu-
ming foods from the surrounding area, and should therefore be considered of local origin. However, 
in the other two sites, Voulokaliva and Pharsala, some individuals of non-local origin were detected. In  
Voulokaliva the strontium values of the majority of the population were influenced by sea-spray from 
the coast resulting in values equal or similar to the sea value. However, the strontium values of three 
individuals show distance from the rest of the population (Figure 7.5.7) –on the basis of the pottery se-
quence these are the earliest burials; two date to the Submycenaean period while the third dates to the 
Early Protogeometric. Two possibilities have been proposed to explain the distance of these individuals: 
a) A change in land exploitation from the Submycenaean to the Protogeometric period may account 
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for this difference;1 b) A change in residence from a region dominated by sedimentary rocks may also 
explain this isotopic distance. We need to keep in mind though that the carbon, nitrogen, and sulfur 
isotope ratios of these individuals do not indicate marine influence. Could this also indicate the change 
in land exploitation? There is no archaeological evidence to point to such movements nor to any changes 
in residence of this population. The EIA settlement of the population from Voulokaliva has not been 
located and, therefore, land exploitation is even more difficult to discuss. The non-locals from Voulo-
kaliva are within the local range. This is an extended range, however, covering a wide area, which was 
sampled for the purpose of this analysis. Apparently not the entire region was influenced by sea-spray.

Non-local individuals have also been found at Pharsala (Figure 7.5.7). Two distinct groups and three 
more individuals have been identified suggesting different localities. One of these two groups consisted 
of local individuals. The second group, together with the other three individuals, exhibited non-local 
strontium delta values, indicating that they had arrived from a different geological biosphere. The 
non-local group was buried in the more distant cluster of tholoi, while the three non-local individuals 
were buried in the tombs together with locals. The case at Pharsala is different than at Voulokaliva; 
there, a few individuals exhibited strontium delta values within the local range but different than the 
rest of the population. This may indicate either change of residence or change of land exploitation. The 
two burial groups share the same tomb types and treatment, suggesting that the non-locals buried in 
the separate cluster of tholoi must have come from a region with a comparable cultural tradition, and 
that movements were small-scale. In addition, the three other non-local individuals may provide evi-
dence for the practice of exogamy. They were buried among the local population, sometimes in multiple 
burials; two were identified as possible females while the third was of indeterminate sex.

6.2. Conclusions 
The central aim of my PhD research was to reconstruct the social structure of the Early Iron Age com-
munities in Thessaly, Greece and to move beyond traditional methodologies. The main object of study 
was the burial practices, and especially their marked diversity. The study has included the Early Iron Age 
cemeteries of Voulokaliva and Kephalosi in Halos, Chloe, and Pharsala, four sites in Thessaly on the cen-
tral Greek mainland. The methods employed were carbon, nitrogen, sulfur, and strontium isotope analy-
ses, integrated with the contextual analysis of the burial practices. The sampling strategy and specific 
research questions were designed on the basis of the contextual analysis; at the same time, the interpre-
tation of the isotope results was based on, and facilitated by the conclusions of the contextual analysis. 

The contextual analysis of the mortuary practices of Halos (which has two cemeteries, Voulokaliva 
and Kephalosi), Chloe, and Pharsala (PART I, CHAPTER 1, 1.6 CONTEXTUAL ANALYSIS OF THE MORTUARY 
PRACTICES OF VOULOKALIVA AND KEPHALOSI IN HALOS, CHLOE, AND PHARSALA) indicated subtle differences 
and variation in the mortuary record of these four Thessalian Protogeometric cemeteries. Variation is 
observed in burial locations, grave types, the range and value of grave goods as well as in the treatment 
of the deceased. Indeed this diversity has been noted before for the Early Iron Age in general as well 
as specifically for Thessaly –see the general textbooks by Snodgrass (1971) and Lemos (2002). Further-
more, age differentiation seems to be consistently present in all cemeteries, while status seems more 
marked than gender divisions. Kin relations and personal preference have also been discussed to explain 
the observed diversity (PART I, CHAPTER 1, 1.7 MAIN PATTERNS OF THE SITES). A diverse picture of burial 
practices and social patterns appeared in almost each cemetery but there was also variation between 
cemeteries, although some regional characteristics can also be observed.

Two issues need to be discussed here. The first issue regards kinship and personal preferences (PART 
I, CHAPTER 1, 1.7 MAIN PATTERNS OF THE SITES) which cannot be examined with the methods employed in 
this thesis, thus no further discussion is offered, though this is an interesting avenue of further study. 

1. The food consumed by these individuals was grown in a different geological locality and therefore provided a different 
strontium isotopic signal. There is, however, no solid archaeological evidence to confirm this suggestion.

01_PANAGIOTOPOULOU.indd   123 25/07/2018   9:34 π.μ.



124 Reconstructing Diet, Tracing Mobility  •  Eleni Panagiotopoulou

The second issue is based on the assumption that diet and eating practices in general may reproduce 
and strengthen existing differentiation (PART I, CHAPTER 1, 1.6.ii ASSUMPTIONS UNDERLYING THE CONTEX-
TUAL ANALYSIS OF MORTUARY PRACTICES).

The central question of this thesis is:

How should we explain the diversity of burial practices?

This question has been investigated by exploring two related themes: a) variation in mortuary prac-
tices and diet and social differentiation and b) change and continuity in mortuary practices. 

The first theme –variation and differentiation– has been studied on the basis of the dietary variation 
in relation to observed indicators of social divisions within and between communities, as well as be-
tween age groups, gender categories and status groups. Variation in diet has been correlated with the 
different mortuary practices allowing us to reach more nuanced interpretations of social relations and 
social change. Therefore, in order to investigate diversity, more specific questions have been formulated. 
These are the following:

Does the dietary variation correlate with the variation in mortuary practices?
Do we see gender differentiation in diet?
Do wealth and tomb elaboration correlate with different dietary choices?

I should first briefly provide the results of the analysis regarding the diet, as reconstructed by the 
CNS isotope analysis. The diet mainly consisted of C3 plant and animal protein in various proportions 
with a few cases of C4 additions. The food economy of Protogeometric Greece relied both on animal 
and plant farming. Against our expectations, the isotope data of human and animal individuals from 
the four different sites suggested that these individuals consumed only terrestrial plant and animal pro-
tein, despite the fact that they were situated in coastal, lacustrine and riverine environments; although 
aquatic environments were accessible, consumption of aquatic resources has not been attested. Our 
conclusions support the suggestion by Theodoropoulou (2011a) that geographical proximity to re-
sources (either to marine or freshwater environments) does not necessarily imply that these resources 
were exploited.

The integrated study of variation in mortuary practices and in diet revealed that sites with more 
diverse or more elaborate burial practices seem to have followed a diet based more on animal protein. 
In contrast, communities that adopted single burials in simple cists and pits, followed a poorer diet in 
animal protein but richer in plant protein. This observation is also supported by the analysis of other 
contemporary sites. The latter communities showed a few cases with higher levels of C4 consumption. 
If we consider the sites that adopted the new burial forms as poorer than the other because their levels 
of wealth were lower, then perhaps there is an association of millet with individuals living in poorer 
communities, which should be further investigated in the future.

At the individual level within each community, C4 resources seem to be associated with females, 
indicating possible gender differentiation in the use of millet. A strong case can be made for Halos, 
as in Voulokaliva C4 signal was attested in females, whereas at Kephalosi the most positive signal was 
attested in infants which were being breastfed. As regards access to animal protein, the comparison 
between individuals showed that it does not seem to be connected with rigid social divisions; only 
a few individuals with weapons and wealthier offerings, found exclusively in Voulokaliva, presented  
higher animal protein intake while in Pharsala more animal protein was also consumed by individuals 
with poorer grave goods.

The existence of differences between the two sexes have not been discussed by other scholars  
(Snodgrass 1971; Lemos & Mitchell 1997). In Voulokaliva, however, the evidence may allow us to ob-
serve such differentiation: For instance, the osteological analysis indicated that the sword Naue II be-
longed to a man. On the other hand, the adolescent burial adorned with a gold hair spiral cannot be 
sexed and therefore we do not know whether we are dealing with a young (unmarried?) woman –as 
argued for rich burials of young females by Langdon (2008) and Papadopoulos (2010).

Interestingly, the isotope values of both these individuals showed higher levels of animal pro-
tein in their diet. If this is an indication of higher status, as this has already been proposed for other  
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(Mycenaean) sites (Schepartz et al. 2011), then the suggestion that individuals with weapons en-
joyed higher status is strengthened (Lemos 2002; Whitley 2002; Georganas 2005; Crielaard 2011;  
Papadopoulos 2014). Some caution is needed, however, as we are dealing with a single case. More 
research is necessary in order to explore this hypothesis further.

The integrated analysis of mortuary practices and diet, and the observed variation within and be-
tween the populations buried in the cemeteries of Halos, Chloe, and Pharsala, suggest that these  
Thessalian Early Iron Age communities are characterized by emerging status differentiation. However, 
status divisions seem to be less pronounced and the communities seem less prosperous when com-
pared to other contemporary sites, like Lefkandi (Thomas & Conant 1999: 85-114; Lemos 2002: 218-
219; Lemos 2006; Crielaard 2006), Athens (Papadopoulos & Smithson 2017), and Crete (Catling 1996;  
Cavanagh 1996), where the social organisation and grave goods may suggest more pronounced rank-
ing. The cemetery of Chloe may be an instance of clearer differentiation, but we can only explore the 
status of the people buried there once an itemised list of grave goods is published and a complete 
analysis of all the tombs is carried out. The emerging social differentiation that is proposed for the  
Thessalian sites studied here accords in general terms with Crielaard’s (1998) suggestion of emergent 
elites in EIA Greece though these three Thessalian communities were probably not as differentiated nor 
as well-connected as Lefkandi, Knossos, and Tiryns described by Crielaard.

The second theme –change and continuity– has been examined in two different ways: First, burial 
customs were compared with earlier practices in order to establish to what extent the EIA communities 
adhered to traditional mortuary and cultural practices. Second, by trying to establish the presence of 
non-local individuals in the cemeteries studied by means of isotope analyses. The analysis on the mor-
tuary practices of these possible newcomers has also allowed us to understand whether they have been 
integrated in the local community.

Here, new questions have been formulated as following:

Are there non-local individuals buried in the cemeteries of Voulokaliva, Chloe, and Pharsala?
How can the parallel use of traditional and new practices be explained?
Can we detect personal preferences in mortuary practices?

The strontium isotope analysis detected non-local individuals in the cemeteries of Halos (Voulokaliva) 
and Pharsala, while the individuals from the tholoi of Chloe are considered all locals. The local population 
buried in the cemetery of Chloe seems to have practiced traditional burial rites creating links with the 
Mycenaean past. As Georganas (2008) argues, the transition from the Late Bronze Age in the Early Iron 
Age was smooth and gradual. However, the change from traditional to new practices was not necessarily 
instigated by non-local individuals. Diversity in burial practices during the Early Iron Age had been in-
duced by both local and non-local individuals. Most of the local individuals at Pharsala preferred to adopt 
the new practices, possibly as part of the process of social change, as Middleton has also argued (2010: 
288-289, 370). The same can be said about Halos where the population, even the individuals from the 
earlier burials, adopted the single burial in cists.2 In contrast, a group of non-locals at Pharsala was found 
buried in the traditional way, though away from the formal cemetery of the community. At the same 
time, a few more non-locals were buried among locals sharing the same funerary practices, whether 
traditional or innovative. This adherence to tradition suggests a common cultural environment in which 
the movements took place at a small-scale during the Early Iron Age, which can be attributed to different 
reasons, such as perhaps exogamy or relocation of entire families. Small-scale population movements 
have also been suggested by Rückl (2014) and Lis et al. (2015) (on the basis of ceramic data) as well as 
earlier by Morris (1991: 25-34; 2007) (on the basis of settlement and habitation patterns).

It is time to return to my initial question again:

How should we explain the diversity of burial practices?

During the Protogeometric period there was no abrupt break from the previous era and a certain 
degree of continuity can be observed, as has been stressed by other scholars (Crielaard 2006; Crielaard 

2. A similar explanation has been proposed for the later period in Halos when the tumuli were erected in this area (Geor-
ganas 2002).
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2011; Georganas 2009). Many changes took place of course, but in this period in Thessaly we see that 
certain social divisions re-emerge: We can observe age differentiation, and less pronounced gender 
differentiation; status was to a certain extent expressed in burials, though no rigid differences can be 
observed, while kinship possibly remained important.

In this thesis it has been emphasised that diversity in the burial practices was not necessarily induced 
by foreigners introducing their own burial forms. Changes in social relations, economic conditions, and 
population mobility, as well as possible regional reaction to, and an incipient recovery from, the collapse 
of Myceneaen system, need to be considered in any investigation of the Early Iron Age communities. 
Population mobility took place in a small-scale either at an individual level or at the level of an entire 
group e.g., families connected with kin ties. Large-scale movements of groups of distant origins have 
definitely not been attested in Protogeometric Thessaly. It is important to establish this on the basis of 
scientific methods, because newcomers cannot be detected by using only the traditional archaeological 
methodologies. The absence of strict funerary norms may have allowed, or facilitated, personal choice 
and may have ensured the integration of newcomers into the host communities, at least as far as the 
funerary practices are concerned. Indeed, the analyses carried out in this study indicate that newcomers 
cannot, with the information at our disposal, be clearly distinguished from the indigenous inhabitants.

The integrated approach adopted in this study has a wide relevance beyond Greek archaeology, as 
it allows us to integrate archaeological and isotopic data, to control them against each other, and to 
provide more nuanced interpretations of both. I hope, therefore, that the integrated approach adopted 
in this study, especially the use of a contextual analysis which informed the sampling strategy, and of 
multi-isotope analyses, provides a new understanding of dietary and social variation in EIA Thessaly and 
can assist in reconstructing changing social relations in this important phase of Greek protohistory.
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