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ABSTRACT

THE IMPACT OF THE 4.2 KA BP EVENT IN WESTERN ANATOLIA:
AN EVALUATION THROUGH PALAEOENVIRONMENTAL AND
ARCHAEOLOGICAL DATA

Bal, Caglayan
M.Sc., Department of Settlement Archaeology

Supervisor: Assoc. Prof. Dr. Evangelia Pigskin

July 2019, 208 pages

Palaeoenvironmental and archaeological research in the eastern Mediterranean and
adjacent regions asserts a correlation between the 4.2 ka BP event, an abrupt climatic
change (ca. 2200-1900 BC), and societal changes at the end of the 3 millennium
BC. It has been hypothesized that the drought as a result of the event led to social
disturbance, conflicts, migrations and in some cases, societal collapses following a
breakdown in agriculture and animal husbandry. Similarly, palaeoenvironmental
studies provide evidence for the 4.2 ka BP event and its impacts in Anatolia
including western Anatolia. From ca. 2500 BC onwards, the Anatolian peninsula
witnessed the appearance of regional centres with monumental buildings and strong
fortifications, the rise of elites and increasing social complexity, the development of
a long-distance exchange network and an advanced metallurgical industry. Towards
the end of the 3™ millennium BC, however, the societies lost their sophisticated
characteristics and experienced a crisis period that is testified by the large number

of settlements that were destroyed by fire events and were abandoned, in particular



in western Anatolia. This thesis aims at understanding if there is acausal relationship
between the 4.2 ka BP event and major changes in social, economic and political
structure of western Anatolian societies at the end of the 3™ millennium BC through
a synthetic analysis of palaeoenvironmental, bioarchaeological and archaeological
data. It provides a multifaceted perspective on the suggested relationship by
focusing on changes in agricultural and animal husbandry practices and changes in

regional settlement patterns.

Keywords: The 4.2 ka BP Event, Palaeoenvironment, Bioarchaeology, Western

Anatolia, Early Bronze Age



0z

4,2 KA IKLIM OLAYININ BATI ANADOLU’DAKI ETKISI:
PALEOCEVRESEL VE ARKEOLOJIK BIR DEGERLENDIRME

Bal, Caglayan
Yiiksek Lisans, Yerlesim Arkeolojisi Bolimii

Tez Yoneticisi: Dog. Dr. Evangelia Piskin

Temmuz 2019, 208 sayfa

Dogu Akdeniz ve komsu bdlgelerde yapilan paleocevresel ve arkeolojik ¢aligmalar,
4,2 ka ani iklim degisikligi (yaklasik MO 2200-1900) ve MO 3. binyilin sonunda
gergeklesen toplumsal degisimler arasinda bir iliski oldugunu 6ne stirmektedir. Bu
iklim olaymin bir sonucu olan kurakligin, tarirm ve hayvancilik faaliyetlerini
olumsuz yonde etkileyerek toplumsal huzursuzluk, catismalar, gocler ve bazi
durumlarda toplumsal ¢okiislere neden oldugu ileri siiriilmektedir. Benzer sekilde,
paleocevresel ¢alismalar, Bati Anadolu da dahil olmak iizere Anadolu’da 4,2 ka
iklim olay1 ve etkileri igin kanit sunmaktadir. Bat1 ve Orta Anadolu, yaklasik MO
2500°den itibaren anitsal yapilara ve savunma duvarma sahip olan bolgesel
merkezlerin ve artan sosyal karmasiklik ile birlikte seckinlerin ortaya ¢ikisina ve bir
uzun mesafe ticaret aginin ve ileri diizey bir metaliirji endiistrisinin gelisimine
taniklik etmistir. Fakat, MO 3. biny1lin sonlarma dogru, bdlgede yasayan toplumlar
ozellikle Bat1 Anadolu’da bu gelismis 6zelliklerini kaybetmis ve yanginlarla tahrip
olmus ve terk edilmis c¢ok sayida yerlesimin isaret ettigi bir kriz donemi

yasamislardir. Bu tez, paleocgevresel, biyoarkeolojik ve arkeolojik verilerin biitiinciil

Vi



bir degerlendirmesiyle 4,2 ka iklim olay1 ve MO 3. binyilin sonunda Bat1 Anadolu
toplumlarinin yasadigi sosyal, ekonomik ve siyasal degisimlerin arasinda bir neden-
sonug iliskisi olup olmadigini anlamayr amaglamaktadir. Bu calisma, tarim ve
hayvancilik faaliyetlerindeki ve bolgesel yerlesim diizenlerindeki degisimlere

odaklanarak konuya iliskin ¢ok yonlii bir bakis agis1 saglamaktadir.

Anahtar Kelimeler: 4,2 ka iklim Olayi, Paleogevre, Biyoarkeoloji, Bat1 Anadolu,
Erken Tung Cag1
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CHAPTER 1

INTRODUCTION

The relationship between human societies and the climate has played a crucial role
in the human history. In particular, several major climatic changes throughout the
Holocene (ca. 11500 BP-today) affected human societies and their developments
significantly. Under changing climatic conditions, societies have sought to adapt to

their surrounding environment to sustain their lives.

The 4.2 ka BP event is one of those climatic changes that has been suggested as the
reason behind the major transformations in past societies at the end of the 3"
millennium BC in the eastern Mediterranean and adjacent regions. Synthesized
palaecoenvironmental and archaeological studies have suggested a causal
relationship between the 4.2 ka BP event, ca. 2200-1900 BC, and major societal
changes at the end of the 3" millennium BC. Moreover, it has been hypothesized
that aridity as a consequence of the particular climatic change affected first the
economic structure of the societies and then, led to social and political conflicts,
migration of populations and finally, a societal collapse in the eastern Mediterranean
(Weiss, 1993; deMenocal, 2001).

This thesis aims at investigating if there is a causal relationship between the 4.2 ka
BP climatic change and changes in social, economic and political structure of Early
Bronze Age societies at the end of the 3™ millennium BC in western Anatolia. It will
focus on the impacts of the 4.2 ka BP event and major societal changes as a response
to the event. The subject will be examined by synthesizing different strands of
analysis on palaeoenvironmental data, bioarchaeological data from several sites and
archaeological excavations and surveys in western Anatolia. Through the integrated

examination of the already published data, this study will contribute to a



multifaceted understanding of different human responses to the aridity in western

Anatolia.



CHAPTER 2

PALAEOENVIRONMENTAL AND ARCHAEOLOGICAL EVIDENCE
FOR THE 4.2 KA BP EVENT IN THE EASTERN MEDITERRANEAN
AND ADJACENT REGIONS

2.1.The Climate in the Eastern Mediterranean and Adjacent Regions
throughout the Holocene and the 4.2 ka BP Event

The Holocene (11,500 calBP to present, Mayewski et al., 2004) characterized by
overall warmer climatic conditions than the preceding Upper Palaeolithic (Robinson
et al., 2006) has supported and sustained the development of human societies. The
period itself witnessed the first Neolithic settlements, the emergence of complex

societies and, finally, modern society that we all are a part of.

Holocene climate in the eastern Mediterranean has been relatively well studied, and
the analysis of a diverse range of palaeoclimatic proxies shows that its instability
and dynamicity has had considerable effects on humans and environment. The first
half of the Holocene (~9.7-7 ka calBP) is characterized by wet climatic conditions
with elevated rainfall and high lake levels (Robinson et al., 2006) and in the second
half, the climate shifted to drier conditions, reduced rainfall and lower lake levels
around 6500 BP (Roberts et al., 2008), becoming gradually drier since then (Finné
etal., 2011).

Besides the general drying trend of the climate, several rapid climatic changes
(hereafter RCCs) occurred at 9000-8000, 6000-5000, 4200-3800, 3500-2500, 1200-
1000 and 600 calBP throughout the Holocene (Mayewski et al., 2004). RCCs

affected not only the climatic conditions but also human societies significantly.



Development of human societies has considerably depended on environmental and
climatic conditions. Thus, these RCCs seem to be closely related to some significant
turning points in the history of humanity: the 8.2 ka BP event (9000-8000 calBP)
with the spread of Neolithic to the Aegean and southeast Europe (Weninger et al.,
2014), the 5.2 ka BP event (6000-5000 calBP) with the abrupt collapse of Late Uruk
colonies in Mesopotamia (Staubwasser & Weiss, 2006), the 3.2 ka BP event (3500-
2500 calBP) with the Late Bronze Age Collapse in the Near East (Kaniewski et al.,
2013) and similarly, the 4.2 ka BP event (4200-3800 calBP) with the collapse of the
Akkadian Empire in Mesopotamia (Weiss et al., 1993; deMenocal, 2001).

The 4.2 ka BP event, occurred at 4200-3800 calBP, is an abrupt climatic change that
led to a widespread drought across the northern hemisphere, particularly in mid- and
low latitudes (e.g., China (Huang et al., 2011), India (Berkelhammer et al., 2012),
Mesopotamia (Weiss et al., 1993), northern Italy (Drysdale et al., 2006) and
Tanzania (Thompson et al., 2002)). Although it was a less spread RCC in
comparison to others, it had relatively dramatic effects on human societies at the end
of the 3 millennium BC and therefore, it makes it more interesting to study.

The abrupt climatic change is characterized by drought conditions and reduced
rainfall in the eastern Mediterranean and adjacent regions (Roberts et al., 2011)
where the climate is mainly determined by the North Atlantic Oscillation (NAO),
bringing precipitation in winter and the Indian Monsoon in summer (Lionello et al.,
2016). Factors behind the 4.2 ka BP RCC are still not known but it disturbed
apparently the NAO and possibly the Indian Monsoon, therefore causing a decrease
in the seasonal precipitations that deeply affected rainfed agricultural practices in
the Eastern Mediterranean (Staubwasser & Weiss, 2006).

The impact and the timing of the event varied from region to region depending on
their resilience to changing environmental conditions. Therefore, semi-arid and
continental regions such as Upper Mesopotamia, inland Levant and central Anatolia,
quite sensitive to reduced precipitation and with a modern mean yearly rainfall of
200-350 mm, were affected first at 2250-2000 BC (~4.2 ka calBP). Then, more

humid areas such as coastal Levant and the Taurus Mountains experienced impacts



of the drought at 2050-1900 BC (4.0-3.9 ka calBP). Effects of the event were not
easily reversed in dry regions that made them, therefore, marginal for plant growth
(Roberts et al., 2011).

2.2.Palaeoenvironmental Evidence for the 4.2 ka BP Event in the Eastern
Mediterranean and Adjacent Regions

The 4.2 ka BP event has been evidenced through various palaeoclimatic records in
Northern Mesopotamia, the Levant and the Red Sea, the Persian Gulf, the Black
Sea, the Caspian Sea, the Iranian Plateau, Greece and the Balkans. The sites with
evidence, mentioned in the text, are presented in Figure 1 and a summary of
important information regarding the event on the sites is presented in Table 17 in
Appendix A.

2.2.1. Northern Mesopotamia, the Levant and the Red Sea

The settlement of Tell Leilan (northern Syria) presents evidence for a considerable
increase in aridity around 2200 BC. According to the results of micromorphological
and physicochemical analysis of soil-stratigraphic units, the environmental
degradation started around 2600 BC. Aridity, with reduced rainfall and increase of
dust veil frequency, peaked at around 2200 BC and lasted until ca. 1900 BC. In
addition, soil-stratigraphic data from Abu Hgeira 2 and Abu Hafur, located in the
close vicinity of Tell Leilan, provides similar supporting evidence (Weiss et al.,
1993).

A core extracted from the alluvial deposits of the Rumailiah River (Jeblah, Syria)
was analysed in order to reconstruct palaeovegetation from ca. 2150 to 550 BC in

coastal Syria. The results show that the area had arid vegetation possibly due to



lower winter precipitations within the time period between 4.2-3.9 calBP
(Kaniewski et al., 2008).
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Figure 1. Map showing sites with palaecoenvironmental evidence for the 4.2 ka BP event in
the eastern Mediterranean and adjacent regions that are discussed in the text. 1. Tell Leilan,
2. Ebla, 3. Rumailiah River, 4. Qatna, 5. Jeita Cave, 6. Soreq Cave, 7. Dead Sea, 8. Sedom
Cave, 9. Shaban Deep, 10. Awafi, 11. Gulf of Oman, 12. Southwestern Crimea, 13. Caspian
Sea, 14. Lake Zeribar, 15. Lake Mirabad, 16. Qazvin Plain, 17. Levantine Basin, 18.
Southern Aegean, 19. Northwestern Aegean, 20. Lake Dojran, 21. Lake Ohrid, 22. Lake
Shkodra, 23. Lake Vrana.

On the other hand, a stalagmite from the Jeita Cave (Lebanon), presents a record of
11.9-1.1 ka BP. Analysis of the stalagmite shows that after 5.8 ka high 680 and
313C values are indicative of drier conditions, though this sample does not
demonstrate any record of the 4.2 ka BP event. It shows instead a wetter period
between 4.0 and 3.0 ka with a small decrease in 620 and 83C values, and does not
seem in agreement with other proxies from the region. This might be a result of the
low chronological resolution of the stalagmite, that prevents a clear observation of
the 4.2 ka BP event. In addition, today average yearly rainfall at the site is ca. 1000
mm (Verheyden et al., 2008). Therefore, impacts of the drought, depend also on the



local environmental conditions, may have been masked and the event was not

recorded.

The speleothem samples from the Soreq Cave (Israel) present a climate
reconstruction of the mid-Holocene (7000-4000 BP) for the eastern Mediterranean.
The results of oxygen and carbon stable isotope analyses on the samples prove a
drying event that peaked at 4200-4050 BP (Bar-Matthews et al., 2011).

Marine sediments from the Dead Sea (lsrael), a significant reservoir to record
climate variability sensitively in the Near East, give a record for the last 10,000 years
based on lake level reconstruction. According to the reconstruction, the time period
between ca. 5.3 ka calBP and 3.5 ka calBP was characterized by high lake levels,
i.e., wetter climatic conditions, however, this period was interrupted by several
abrupt climatic changes that shifted to drier conditions. One of these climatic
changes occurred at ca. 4.2 ka calBP that is characterized by an abrupt decrease in

lake level and lasted for ca. 300 years (Migowski et al., 2006).

A subfossil Tamarix tree trunk found inside the Sedom Cave (Israel) provides a
climatic reconstruction of the period between ca. 4840 BC-130 AD. Stable oxygen
and nitrogen isotope analyses of the subfossil show that after the highest
precipitation peak at ca. 3000 BC, the climate became gradually drier during the 3"
millennium BC. Between 2200 and 1900 BC (ca. 4200 BP), the lake level of Dead
Sea dropped more than 45 m (Frumkin, 2009).

Similarly, the marine records from the Shaban Deep (northern Red Sea) cover the
period between 5900 and 3900 calBP. Analysis of the marine cores provides a
reconstruction of changes in sediment composition and shows a major textural

transition around 4200 calBP that suggests a major drought event (Arz et al., 2006).

Archaeological studies in the ancient city of Ebla, Syria revealed many charred plant
remains. Stable carbon isotope analysis of these plant remains present a
reconstruction of ancient environment between the mid-3" millennium BC and mid-
2" millennium BC with. According to the results, §*C value shows a peak, i.e., a

rapid increase, between 2200 and 1750 calBC and this time span coincides with the



abrupt arid event, i.e. 4.2 ka BP event, which is observed through various proxies

from the sites in the adjacent regions (Fiorentino et al., 2008).

Stable carbon isotope analysis of ancient charred plant remains from Ebla and
Qatna, Syria, provides information on the palaeoclimate for 150 years, from 3™
millennium BC to the end of the 2" millennium BC. According to the results, drier
conditions prevailed, i.e., low water availability testified by high 8*3C values, at
2300-2050 BC following a humid period at 2650-2350 BC (Fiorentino et al., 2012).

Stable carbon isotope analysis of barley grains from 33 archaeological sites from
coastal region, Euphrates regions, Khabur region and other inland regions provides
information on water stress from 10,000 calBC to 500 calBC. Within the period of
the dry event of the 4.2 ka BP event, these four regions that exhibit differences in
water availability show different A3C values. In coastal sites with relatively stable
and high annual precipitation results show mostly favourable conditions for barley
cultivation with a mean value of A*C mostly above 17%o, and therefore, drought
did not have major impacts on these sites, i.e., there was a moderate drought stress.
However, in the Euphrates and Khabur regions, drier inland with a permanent major
river, had minima of A¥®*C was rarely above 17%o and even reaching 13%o. In other
inland regions, far from coast and large rivers, values are mostly below 17%o and
shows strong to moderate stress. In the Middle Bronze Age (ca. 1900-1600 calBC),
results show a continuation of this process (Riehl et al., 2014).

2.2.2. The Persian Gulf

Geochemical analysis of a lacustrine sediment core from the inter-dune dry lake of
Awafi (United Arab Emirates) provides a climatic reconstruction between 18,000
calBP and present. Results show that a wet period between 5200 and 4200 calBP
was interrupted by an intense aridity, minima in precipitations, desiccation and the
deposition of aeolian sand between 4200 and 4000 calBP (Parker et al., 2006).



A marine core from the Gulf of Oman, an area that receives aeolian dust from
Mesopotamia, presents a climatic reconstruction for the last ca. 6000 years. Analysis
of the core shows an abrupt aridity beginning at 4025+150 BP that lasted for 400
years (Cullen et al., 2000).

2.2.3. The Black Sea, Caspian Sea and Iranian Plateau

Soil stratigraphy and pollen records from the Heraklean Peninsula and the
Chyornaya Valley (southwestern Crimea, Ukraine) cover the last ca. 12,000 years.
Analysis of the samples shows that a wet period between 5.4 ka and 4.6 ka was
followed by a dry phase with decrease in arboreal pollen and the development of
calcic horizons in cinnamomic soils between 4.2 ka and 3.5 ka (Cordova & Lehman,
2005).

Sediment cores from the middle and southern Caspian Sea, the world’s largest
inland water body, provide information on climate between 14.47 and 2.43 ka calBP.
The analysis shows that between 10.55 and 4.11 ka calBP water levels were high
(Leroy et al., 2007), as water from the Amu Darya reached the lake through channels
of the Uzboy (Leroy et al., 2013). However, the main change in dinocyst
assemblages around 4.11 ka calBP and 3.9 ka calBP (Leroy et al., 2007) suggests
low lake levels. In addition, a hiatus and a gypsum crystal layer that occurred around
3.9 ka calBP confirm the decrease in lake levels, probably as a result of the Amu
Darya river’s decreased flow to the lake or its return to the Aral Sea (Leroy et al.,
2013). This sharp transition might be an effect of the 4.2 ka BP event and the small
delay in the timing of the lake level drop, i.e. reaction to aridity, might be due to the
time needed by large water bodies to be affected by the changing climatic conditions
(Leroy et al., 2014).

Calcareous sediments from Lake Zeribar (Iran), located in a valley, provide a
geological record covering the last 13 ka. According to core analysis, after ca. 4.5
ka BP the lake levels were high and spring precipitation fell until ca. 4 ka BP.



However, between ca. 4 ka BP and 3.5 ka BP, low lake levels, increased Salix pollen
and detrital minerals indicate drought conditions due to decreased spring rainfall
(Stevens et al., 2001). In addition, another analysis spanning the last 25,000 years
shows that the lake was considerably shallow with decreased oak pollen and
increased Salix pollen around 4500-3800 ka calBP (Wasylikowa et al., 2006).

Analysis of a sediment core from Lake Mirabad (Zagros Mountains, Iran) shows
that 5180 values were relatively high between 5800 and 4300 calBP, indicating a dry
period, but decreased in the period between 4200 to 3300 calBP denoting wetter
conditions. Therefore, the results do not present evidence for the 4.2 ka BP event.

However, this might be due to coarse stratigraphic resolution (Stevens et al., 2006).

Analysis of alluvial sequences from the Qazvin Plain (northwestern Iran) shows that
climatic conditions were drier, even arid, during the period between 4550 and 3250
calBP, the so-called “Central Iranian Drought”, and that this drought seems closely
related to a settlement hiatus in the region. This event was clearly different than the
4.2 ka BP event but it must have been linked to it (Schmidt et al., 2011).

2.2.4. Greece and the Balkans

A core from the northwestern Aegean provides a 22,000-year-long climatic record.
Analysis of the core shows that smectite/illite ratios decreased starting from 4.9 ka
and being centred at 4.4 ka. It was resulted due to the dry climate and less water
influx from the Black Sea (Ehrmann et al., 2007) that is supported by a positive shift
in the 880 value of benthic foraminifera species (Kuhnt et al., 2008). Moreover,
positive shifts in the §*3C value of benthic foraminifera species the record show a
dry period centred at c. 4.0 ka BP (Kuhnt et al., 2008).

A core from the southern Aegean and one from Levantine Basin, covering the last
12,000 years, do not present any record for the event. Small fluctuations in 31°C
values indicate that there were only minor changes in climatic conditions for the last

5000 years in the region. Therefore, contrary to the northern Aegean, the southern
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Aegean and the Levantine Basin seem more stable to regional climatic changes
(Kuhnt et al., 2008).

Lake Dojran is located at the border between Greece and Macedonia. A core from
the lake presents a climatic record of the last ca. 12,500 calBP. Results suggest high
lake levels and humid conditions from 7900 to 4300 calBP. However, 4300 -2800
calBP was a period of distinct change in proxies and a greater instability. Low inflow
and dry conditions started at around 4.3 calBP and peaked at around 4000 calBP
with minima in grain size and a peak in 5180 that is probably linked to the cooling
event at 4.2 calBP (Francke et al., 2013).

Analysis of a core from Lake Ohrid, located in a carstic depression at the
Albania/Macedonia border, provides climatic information for the last ca. 39,500
years. Carbonate concentration decreased between ca. 4100 and 3600 calBP, along
with diatom abundance around 4200 calBP. This could be an impact of a
combination of both cooling and a drought, since it is difficult to distinguish if there

is a signal for temperature or precipitation (Wagner et al., 2009).

Lake Shkodra, the largest natural freshwater lake in the Balkan region, presents a
climatic record of the last 4500 years. Multifaceted analysis of sediment cores from
the lake shows that a major humid period centred at ca. 4300 calBP (Zanchetta et
al., 2012) was followed by an arid phase around 4000-4100 calBP with a minimum
in pollen flux and concentration, and a peak of deciduous oaks (Sadori et al., 2015).

A sediment core from Lake Vrana, a large and deep carstic lake on the island of Cres
(Croatia), provides climatic information spanning the last ca. 16,000 years. The
analysis shows the sudden spread of Quercus ilex, a drought-tolerant species, at ca.
4.2 ka BP which is possibly linked to a period with drier summers but also may

suggest events of forest clearance (Schmidt et al., 2000).
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2.3.Archaeological Evidence for the 4.2 ka BP Event in the Eastern

Mediterranean and Adjacent Regions

The 4.2 ka BP event, dateable approximately between 2250-1900 calBC (slightly
different dates for different areas) is a series of drought spells that coincides with
substantial changes in the settlement structure, the socio-economic and political
organization of societies in the eastern Mediterranean and adjacent regions. These
include the Harappan civilization in the Indus Valley, the first states in Mesopotamia
(Akkad and Ur I11), the Levant, Anatolia, the Aegean and the Old Kingdom in Egypt.
There is an ongoing debate among scholars whether these changes be correlated to
and caused by, the effects of the 4.2 ka BP event (the Indus Valley: Staubwasser and
Weiss, 2006; Mesopotamia: Weiss, 2017; the Levant: Hoflmayer, 2015; Anatolia:
Massa & Sahoglu, 2015; the Aegean: Wiener, 2014; Egypt: Carlos & Moreno,
2015).

In the Eastern Mediterranean, the 4.2 ka BP event corresponds to the transition from
the Early Bronze Age (hereafter EBA) to the Middle Bronze Age (hereafter MBA)
and with the collapse of complex societies (Weiss et al., 1993; Wiener, 2014), in
particular, the collapse of the Akkadian Empire in Mesopotamia (Weiss et al., 1993;
Weiss, 2017).

The relationship between the 4.2 ka BP event and the collapse of the complex
societies and the major changes ca. 2200 BC has been built on the disturbance in
agricultural production, the major subsistence strategy of the Early Bronze societies
in the eastern Mediterranean. As it was discussed in depth, within the period of the
4.2 ka BP event, annual mean precipitation in the region considerably reduced that
led to arid conditions. Therefore, the sedentary dry agriculturalists, majority of the
Early Bronze societies, suffered from interrupted agricultural production, in
particular, in the semi-arid and arid marginal areas (Weiss, 2015). However, one
should not forget that favourable or unfavourable climatic conditions do not
necessarily ensure the development or collapse of societies (Anderson et al., 2007,
Rosen, 2007).
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Besides the nature of a climate change, the severity and extent, and its effects on
carrying capacity of the environment/food supplies (Wiener, 2014), Rosen (2007)
argues that, impacts of a climate change on societies depend on several internal
factors such as technological development, degree of the social organization and
perception of the climatic change (the environment in general) and its causes.
Perception of the environment, in fact, determines the measures against the climatic
change. For example, if the environment is perceived culturally, then, measures
against the climatic change will be much linked to internal social factors rather than
technological change. In addition, a society is not a solid entity rather consists of
different groups and individuals and their responses to environmental change would
be, of course, different. Therefore, responses to environmental change may vary
even in a given society as well. For example, Schwartz (2007) states that
deurbanization, political decentralization and economic fluctuations at the transition
at ca. 2200 BC must have affected elites and elite institution more heavily in

comparison to non-elite individuals.

Adaptation ability of societies to impacts of a climate change depends on several
factors and some of them make complex societies less flexible in adopting changing

climatic conditions (Rosen, 2007):

= Subsistence strategy mainly depending on agricultural production;
= Sedentary societies being attached to the land;

= Large populations;

= High specialisation in technology;

= Coercive political controls and,;

= Blurred aspects such as cultural conservatism and cosmologies.

Considering the discussion above, EBA societies of the eastern Mediterranean
(northern Mesopotamia, western Syria, Levant and Aegean (Figure 2)) underwent
major changes throughout the period of the climatic stress and were impacted
differently and tried to adapt the new environmental conditions, i.e., impacts of the

drying event through their varying measures.
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2.3.1. Northern Mesopotamia

Sites from northern Mesopotamia, in particular, in the Khabur Plains, the Euphrates
River and the Balikh Valley regions, provide archaeological evidence for the 4.2 ka
BP event (Figure 3).
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Figure 2. Map showing regions that provide archaeological evidence for the 4.2 ka BP event
in the eastern Mediterranean. 1. Northern Mesopotamia, 2. Western Syria, 3. Coastal
Levant, 4. Northeastern Peloponnese, 5. Cyclades, 6. Crete.

The collapse of the Akkadian Empire, the first known empire in the world, is
interpreted as an impact of the 4.2 ka BP event. Expansion of the Akkadian Empire
started at ca. 2350 BC and expeditions were organized that reached the Euphrates,
Mari, Tuttul and Ebla and later, Tell Brak, Tell Leilan in the Khabur Plains and
Nineveh, nearby the river Tigris in northern Mesopotamia. In the second half of the
3" millennium BC, Akkadians further conquered the settlements in southwestern
Iran, northeastern Iraq and northeastern Syria. After then, Tell Leilan, Tell Mozan

and Tell Brak became significant fortresses of the empire (Weiss, 2015). Weiss et
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al. (1993) suggested that the Akkadian Empire of the southern Mesopotamia had
already imperialized northern Mesopotamia ca. 2300 BC and started to collect agro-
revenues from the settlements there (Figure 4). With the abrupt climate change at
ca. 4.2 ka BP, dry-farming areas in northern Mesopotamia suffered from reduced
rainfall and aridification. Then, sedentary agriculturalists deserted the settlements
there. Therefore, reduced crops from northern Mesopotamia led the empire collapse
and abandon its fortresses in northern Mesopotamia at ca. 2200 BC (Weiss, 2012;
Weiss, 2017).
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Figure 3. Map showing sites with archaeological evidence for the period of the 4.2 ka BP
event in northern Mesopotamia. The Khabur Plains: 1. Tell Mozan, 2. Tell Leilan, 3. Tell
Mohammed Diyab, 4. Tell Hamoukar, 5. Tell Brak; the Atatiirk Dam region: 6. Samsat, 7.
Titris Hoyiik; the Euphrates River region: 8. Tilbesar Hoyiik, 9. Carchemish; the Tishrin
Dam region: 10. Jerablus Tahtani, 11. Shiukh Tahtani, 12. Qara Quzaq, 13 and 14. Tell
Kabir and Tell Banat; the Tabga Dam region: 15. Selenkahiye, 16. Tell es-Sweyhat, 17.
Emar; Balikh Valley region: 18. Kazane Hoyiik, 19. Tell Sahlan, 20. Tell Hammam et-
Turkman, 21. Tuttul; the middle Euphrates region: 22. Terqga, 23. Mari.
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2.3.2. The Khabur Plains

Reduced annual rainfall made majority of areas in the Khabur Plains, already a
marginal production region, unfavourable for further dry agricultural practices
(Staubwasser & Weiss, 2006). Thus, the Akkadians and local populations
abandoned settlements in the region. According to results of the Tell Leilan survey,
settled area in the region decreased by 87% after the collapse (Figure 5; Arrivabeni,
2012).

Site Akkadian Period | post- Akkadian/EJZ 4c post-pA/E]Z 5 Khabur
(ca. 2350-2250 B.c.) | (ca. 2250-2200 B.C.) {ca. 2200-1950 B.c.) (ca. 1950-1700 B.c.)
Leilan ao 0.002 (-99%) 0 a0
Mozan 120 20 (-83%) =20 =20
Brak 70 =35 (-50%) Q 10
Mah Diyab 50 14 (-72%) 0 35
Chagar Bazar 10 1 (-90%) 0 9
Hamoukar 100 oF (-100%) 0 0
Arbid 4 1.2 (-20%) 0 1.75
Barri =6 0 (-100%) ** 6
Leilan Region Survey 397 69 (-87%) 0 767
* Chronelogy uncertain; unlikely but possible partial occupation this period.
** Isolated stratum 33 kiln within this period.

Figure 5. Reduction in site size (ha) in the Khabur Plains in the late 3rd millennium-early
2" millennium BC (Weiss, 2017, Table 6.1).

Tell Brak (ancient Nagar) was among major settlements under Akkadian
administration with a 40-ha acropolis and a 30-ha worker settlement on its south.
With the collapse of the empire, the site where a grain storeroom and the Naram-Sin
Palace were incomplete was abandoned. In the post-Akkadian period, the site size
was reduced 50% (Arrivabeni, 2012). Within the period, some houses were erected
on the acropolis. However, all these buildings were abandoned at ca. 2200 BC and
only at ca. 1950/1900 BC, the site was reoccupied (Weiss, 2015).

Tell Leilan, 90 ha, was a significant site where large-scale grain storage, processing

and distribution activities were carried out by the Akkadians in the late 23" century
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BC. The site with a multi-roomed Akkadian Administrative Building and an
unfinished building were abandoned suddenly ca. 2254-2220 calBC. In the post-
Akkadian period, a four-roomed house was built on the remnants of the Akkadian
Administrative Building and was abandoned at 2233-2196 calBC. After a ca. 250-
year gap, the site was reoccupied (Weiss, 2015).

At Tell Mozan (ancient Urkesh), ca. 100 ha., an Akkadian palace and its 100 ha
lower town were abandoned at the same time with Tell Brak and Tell Leilan. After
the abandonment, the site size decreased by 84% (Arrivabeni, 2012) and several
buildings were constructed on the acropolis. The site continued to be occupied until
the 18™ century BC (Weiss, 2015).

Similarly, two Akkadian buildings that were still under construction at Tell
Mohammed Diyab and at Tell Hamoukar, 100 ha, were abandoned at the end of the
Akkadian period, ca. 2200 BC (Weiss, 2015).

The sedentary dry agriculturalists in the Khabur Plains moved to refugia in adjacent
regions including the southern Mesopotamia, the central Euphrates region, the
Orontes River and the southern Levant regions with water sources and coastal Syria

and Lebanon with sites near rivers (Figure 6) (Weiss, 2014).

Besides habitat tracking to refugia, dry agriculturalists from depopulated sites in
northern Mesopotamia adopted a pastoralist economy. Nomad activities of
Hanaean/Amorite pastoralists were documented epigraphically at two periods: ca.
2100-2000 BC and ca. 2000-1800 BC. They were documented in the southern
Mesopotamia between 2100 and 2000 BC, after the Akkadian collapse. To prevent
Amorite pastoralists to move in the southern Mesopotamia and to refugia in the
Orontes river region, walls such as “The Repeller-of-the-Amorites” and Trés Long
Mur (Figure 6) were constructed. In the period between ca. 2000 BC and 1800 BC,
Amorite pastoralists became dynasts in the southern Mesopotamian cities and
adopted a sedentary life in northern Mesopotamia, when the pre-4.2 ka BP event
climatic conditions returned (Weiss, 2015). In this period, Amorites established a
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social network across a large area, from the southern to northern Mesopotamia in
the early 2" millennium BC. This social network, in fact, were connecting human
groups depending on different subsistence strategies, i.e., pastoralists and sedentary
agriculturalists. Therefore, it was a survival strategy based on an exchange
mechanism and was a response to the climatic stress due to the 4.2 ka BP event
(Wossink, 2009).

2.3.3. The Euphrates River

In the middle Euphrates region that was a refugia for dry farming agriculturalists
and Hanaean/Amorite pastoralists (Weiss, 2015) sites were abandoned in the late
EBA and early MBA, however, some sites show evidence for continuity. Weiss
(2015) stated that urban settlements such as Mari, Terqga, Tuttul, Emar, Carchemish
and Samsat grew during the climatic stress. In the Tishrin Dam region, Jerablus
Tahtani and Tell Banat, apart from its clifftop citadel, were abandoned in the EBA
IVB. Shiukh Tahtani and Qara Quzag show an occupational hiatus between the EBA
IV and MBA 1. On the other hand, Tell Kabir continued into the 2" millennium BC.
In the Tabga Dam region, Selenkahiye was abandoned in the EBA IVB. Tell es-
Sweyhat and dry farming cities near Urfa and Harran, at Tilbesar, Titris and Kazane

(Weiss, 2015) were deserted in the early MBA.

2.3.4. The Balikh Valley

Wossink (2010) examined the presence of a collapse at the end of the EBA through
comparing site size and population development through the EBA and the MBA in
the Balikh Survey (BS) region, the Birecik-Euphrates Dam Survey (B-EDS) region
and the North Jazira Survey (NJS) region (Figure 7 and Figure 8). From the graphs,
average settlement size increases in all three regions between 2250 BC and 2000

BC. On the other hand, each region exhibits different demographic developments.
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Figure 8. Graphs showing demographic development in northern Mesopotamia. A: The
Balikh Survey region; B: The Birecik-Euphrates Dam Survey region; C: The North Jazira
Survey region. Bars on the bottom, solid line and dashed line represent number of
simultaneously occupied sites, aggregate site sizes and mean site sizes respectively

(Wossink, 2010, Fig. 2).

22




In the BS region, total population reduced considerably after 2500 BC (Figure 8A).
The B-EDS region experienced a population maximum within the final quarter of
the 3@ millennium BC (Figure 8B). In the NJS region, population increased during
the 3@ millennium BC and decreased around 1500 BC (Figure 8C). According to
the results, apparently there was not a whole collapse during the transition in

northern Mesopotamia.

In the Balikh Valley, as the number of sites increased, the mean site size reached a
maximum at 2000 BC and then decreased (Figure 8A). This suggests that population
nucleated in larger settlements toward 2000 BC and then, dispersed into small
settlements. In addition, the demographic reconstruction in Figure 9 shows that the
total population was mostly higher than the carrying capacity of the region, ca. 7000,
during all periods. The population reduction and the settlement nucleation might be
linked to the 4.2 ka BP event. However, one should not ignore the fact that the region
with a population above the carrying capacity was already more vulnerable to
collapse independently of climate change. On the other hand, nucleation in larger
settlements that provide better protection and higher chance to reach limited
resources is a survival strategy under climatic stress. Moreover, construction of
fortification walls ca. 2350 BC at Hammam et-Turkman, Jidle, possibly Sahlan and
Kazane Hoylik and the reconstruction of fortification wall at Tell Bi’a (ancient
Tuttul) point to conflicts and a serious need for protection. In all, results of the
survey suggest that the region continued to the MBA with no major break (\Wossink,
2010).

2.3.5. Western Syria

In western Syria (Figure 10), the EBA IVA (2500-2300 BC) is characterized by
social complexity and urban cities at Ebla, Qatna, Umm el-Marra and circular urban
settlements at al-Rawda, es-Sur and Sha’irat. In this period, Ebla with other urban
cities in the wetter agricultural regions, expanded to the drier regions for long-

distance trade, maximization of agricultural production and pastoralism, i.e.,
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sheep/goat herding. In the EBA 1VB (2300-2100 BC) urban centres continued.
However, towards the end of the period, many settlements including round
settlements were destroyed and abandoned. Ebla was destructed by the end of the
EBA IVA and its size and public buildings reduced. In the following period, EBA
IVB, new buildings including temples and a palace with water cisterns (Weiss,
2015) were constructed. However, at the end of the EBA IVB, Ebla, while its palace
was still under construction (Weiss, 2015), underwent another destruction
(Schwartz, 2017).
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Figure 9. Reconstruction of population development in the Balikh Survey region. Dashed
line represents the carrying capacity of the region (Wossink, 2010, Fig. 4).

The MBA, started ca. 2000 BC, is characterized by a marked change in material
culture styles, settlement organization and political entities and political units that
included mainly Amorite administrators (Schwartz, 2017). These changes,
therefore, point to a substantial transformation at transition from the EBA to the
MBA. During this transition, Qatna, near the Orontes River, was an attractive
environment with its 70-ha artificial lake for the sedentary agriculturalists under

climatic stress and then, expanded to a 100-ha square settlement (Weiss, 2015).
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Besides Qatna, Tell Afis and Tell Tugan show occupational continuity as well. On

the other hand, sedentary settlements that inhabited drier regions in the east of Ebla
and Qatna were abandoned and majorly depopulated in the MBA | (2000-1800 BC).
In addition, Ebla and Hama possibly had an occupational hiatus at the transition
(Schwartz, 2017).

Figure 10. Map showing sites that provide archaeological evidence for the period of the 4.2
ka BP event in western Syria. 1. Umm el-Marra, 2. Tell Afis, 3. Tell Tugan, 4. Ebla, 5.
Hama, 6. Al-Rawda, 7. Qatna, 8. Tell es-Sur, 9. Tell Sha’irat.

In the north, in the semi-arid Jabbul Plain, ca. 70% of the settlements disappeared at
the transition to the MBA. Umm el-Marra, the largest Bronze Age site in the region,
shows evidence for an occupational gap between the end of the EBA IVB and later
MBA (Schwartz, 2017).
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2.3.6. The Coastal Levant

The transition from the EBA 111 to the EBA 1V witnessed major cultural changes in
the coastal Levant (Figure 11). This transition was traditionally dated to ca.
2300/2000 BC and interpreted as an impact of the 4.2 ka BP abrupt climate change
(Rosen, 2007). However, radiocarbon analyses from several sites in the Levant have
recently proved that the end of the EBA 11 and the transition to the EBA 1V in the
Levant occurred around 2500 BC, ca. 300 years earlier than thought and the event
(Hoflmayer, 2015; Hoflmayer et al., 2014; Regev et al., 2012a; Regev et al., 2012Db).
According to radiocarbon dates, the EBA 111 and EBA 1V are dated to ca. 2900-2500
BC and ca. 2500-2000 BC respectively (Hoflmayer et al., 2014).

ikl e sy @uedihles, N ESAs S, Usio, Uses,
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Figure 11. Map showing sites that provide archaeological evidence for the period of the
4.2 ka BP event in the coastal Levant. 1. Tell Arga, 2. Tell Fadous- Kfarabida, 3. Byblos,
4. Sidon, 5. Tyre.

In the EBA 111 (ca. 2900-2500 BC), urban settlements were abundant in the coastal
region (Genz, 2015). This period was characterized by heavy fortification systems,
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monumental structures with administrative purposes and inter-regional trade
networks with ancient Syria and Egypt (Hoflmayer, 2015). In particular, urban
centres at Tell Arga, Byblos, Sidon and Tell Fadous-Kfarabida that had multi-
roomed and non-domestic buildings were densely occupied (Genz, 2015). However,
at the end of the period, all urban settlements were deserted accompanied by a
considerable demographic decline and sedentary agriculturalists shifted to pastoral

economy (Hoflmayer, 2015).

In the EBA 1V (ca. 2500-2000 BC), the size of the settlements was considerably
reduced and monumental buildings and fortification systems disappeared. Small
unfortified villages and pastoral encampments were the characteristics of the period
(Hoflmayer, 2015). Moreover, the northern and southern regions followed different
trajectories. In the northern coastal region, urban settlements such as Tell Arga and
Byblos maintained their urban characteristics with dense occupation, multi-story
houses and continued religious practices and relations with Ebla in western Syria,
Ur 11l and Egypt. The settlement at Tell Fadous-Kfarabida declined considerably.
The period was represented only by pits with high number of fine wares and drinking
vessels that point to possible feasting activities at the site. On the other hand, in the
southern coastal region, Tyre, a short-lived campsite, is the only known settlement
within this period so far. It suggests that the number of settlements in the southern
coast reduced and even settlements were almost totally disappeared in the EBA IV.

The southern region was reoccupied only in the MBA |1 (Genz, 2015).

2.3.7. The Northeastern Peloponnese

The northeastern Peloponnese (Figure 12), on the Greek mainland, witnessed
significant changes at ca. 2200 BC that corresponds to the transition from the Early
Helladic Period Il (hereafter EH I1) to the Early Helladic Period 11l (hereafter EH
[11) (Weiberg and Finné, 2013).
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Figure 12. Map showing survey areas and some sites that provide archaeological evidence
for the period of the 4.2 ka BP event in the northeastern Peloponnese on the Greek mainland.
1. Tsoungiza, 2. Zygouires, 3. Mastos, 4. Tiryns, 5. Lerna, 6. Talioti Valley.

The EH Il (ca. 2700-2200 BC) is characterized by urban features, increased
monumentality and social complexity. In the late EH Il, construction of possible
administrative buildings, namely corridor houses, sealing practices and communal
feastings were common. However, at the end of the period, ca. 2200 BC, use of
many materials such as seals and some practices including sealing practices and
construction of corridor houses were gave up and complex societies altered
(Weiberg and Finné, 2013).

Surveys in the northeastern Peloponnese (Figure 13) provide information on
settlement patterns in the late EH Il and EH I11. Results suggest a possible nucleation
period prior to 2200 BC (Figure 14) and major abandonment of minor sites in the
Corinthia and in the Argive Plain (Weiberg and Finné, 2013). In the Berbati-Limnes
Valley, the number of sites decreased dramatically (Figure 15). Only one site,
Mastos, provides clear evidence for a late EH Il occupation. On the other hand, in
Talioti Valley, all settlements were abandoned. In all, in the late EH II, the

settlements in the marginal regions and at less significant locations were deserted
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and settlements were probably more concentrated in the Corinthia and the Argive
Plain (Weiberg and Finné¢, 2013).
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Figure 13. Surveyed areas in the northeastern Peloponnese. A. Phlius Basin, B. Nemea
Valley Archaeological Project, C. Berbati-Limnes Archaeological Survey, D. Argolid
Exploration Project, E. Methana Survey Project, F. Eastern Korinthia Archaeological
Survey/Saronic Harbors Archaeological Research Project (Weiberg and Finné, 2013, Fig.
2).

Two major settlements at Tiryns and Lerna in the Argive Plain were important
centres and continued to develop during the late EH Il period. House of the Tiles,
possibly administrative building, and refinement in the seal motifs at Lerna and the
Rundbau, possibly administrative building, and development in architecture at

Tyrins testify the flourish. However, at ca. 2200 BC, growth of the both sites
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terminated. House of the Tiles and the Rundbau were destroyed (Weiberg and Finné,

2013).
EH | EH lIA EH IIB EH I
Argive Plain References
1. Lerna Rutter 1995; Wiencke 2000

2. Kephalari Magoula
3. Makrovouni

4. Tiryns

5. Talioti Valley

6. Asine

7. 5ynoro

Berbati-Limnes

8. Mastos

9, Findspot 35

10. Findspot 405

11. Findspot 414

12. Findspot 308

13. Findspot 43 (Vigliza)
14. Findspot 44 (Vigliza)
15, Findspot 39 (Vigliza)
16. Findspot 12 (Miyio)

Corinthia
17. Zygouries
18. Tsoungiza
19, Petri

20, Corinth
21. Korakou
22, Gonia

Dausougli 1987

Dousougli 1987

Weisshaar 1990; Maran 1998
Weisshaar 1990

Friddin and Persson 1938
Wiencke 1989

Lindblom 2011
Farsén 1996
Farsén 1996
Forsén 1996
Forsén 1996
Forsén 1996
Forsén 1996
Farsén 1996
Forsén 1996

Forsén 1992
Pullen 2011a
Kostoula 2004
Lavezzi 2003
Forsén 1992
Forsén 1992

Figure 14. Changes in occupation patterns through time in the Argive Plain, Berbati-Limnes
and Corinthia. Solid lines: definite occupation periods. Broken lines: Uncertain occupation
periods (Weiberg and Finné, 2013, Fig. 5).

In the following period, EH 111, site numbers reduced substantially and only several
sites continued (Figure 14). On the other hand, some interior sites, Tsoungiza and
Zygouires were reoccupied. After EH Ill, at Lerna and Tiryns and as well as,
Tsoungiza, free-standing apsidal houses were constructed. These free-standing
buildings may have represented a more family-oriented settlement structure and
possibly changed social hierarchies. At Lerna, on the remnants of the House of the
Tiles a tumulus was built that might have been in remembrance of the monumental

building of the preceding period (Weiberg and Finné, 2013).
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Figure 15. Change in number of sites in the survey areas through time in the northeastern
Peloponnese (Weiberg and Finné, 2013, Fig. 1).

Weiberg and Finné (2013) argue that suggested factors for the transition that are
environment, climate and migration were not satisfyingly evident in both
archaeological and palaeoenvironmental records. They suggest that a perspective
from “regional identity” that depends on common shared values and ideas in a given
society in a given region could shed light on the changes at the transition at 2200
BC. Substantial changes in settlement structure, for example, free-standing
buildings instead of agglomerated houses and monumental architecture including
destruction of possible administrative buildings and construction of a tumulus on
the remnants of the House of the Tiles at Lerna were intentional choices of the
society lived in the northeastern Peloponnese and were related to change in
understanding of social hierarchies and personal decisions and so on. The authors
argue as well that the transition at 2200 BC and its impacts should not be seen as a

collapse but a release or restructuring (Weiberg and Finné, 2013).

Wiener (2014), however, sees major cultural change and destruction and

abandonment of sites at the transition ca. 2200 BC as a result of the climate change
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and interpret these as the collapse of the complex societies. He also adds that the
first evidence for horses in Greece comes from the EH 111 and that (semi-)nomadic

communities might have arrived in Greece during this period as well.

2.3.8. The Cyclades

In the Cyclades (Figure 16), the transition from the late EBA |l
(Anatolianising/Kastri Group phase) to the Middle Cycladic (MC) period is defined
as a gap. The end of the late EBA Il/beginning of the EBA Il is dated to ca. 2200
BC conventionally. However, results of recent radiocarbon analysis on samples
from Dhaskalio that is one of the rare sites evidencing the transition of EBA II-EBA
I11, pulled this transition back to ca. 2300 BC (Renfrew et al., 2012). Then, the
suggested gap is situated in the 23" century BC (Manning, 2017).

According to Wiener (2014), societies in the Cyclades were affected by the impacts
of the drying event as well. After the EBA 111, many sites were abandoned and seals
and seal impressions previously present at several sites such as Markiani on
Amorgos and Aplomata on Naxos disappeared. Fortification on hilltops at survived
sites such as Kastri on Syros and Panormos on Naxos seem to be for people and
food protection. In addition, sling stones and a spearhead found at Panormos might
point to violent conflicts over limited resources. On the other hand, some sites on
Kos were already deserted by the end of the EBA 11 and not inhabited in the EBA
Il as well, apart from Koukos. In addition, armed hunter-warrior male figurines
appeared for the first time at the end of the Early Cycladic 11, ca. 2300-2200 BC,
and might support the destructions and conflicts after the climate change (Wiener,
2014).

On the other hand, Kouka (2013) argues that there was no break at the transition
from the EBA to the MBA in the Cyclades. The settlement at Heraion on Samos,
the largest island site in the eastern Aegean in the EBA, is located in one of the
largest plains with high water availability on the island. In the late EBA II, the
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residential Cyclopean Building, pottery including fine drinking cups and imported
wares and small finds prove high socio-political characteristics of the site that was
surrounded by fortification walls since the beginning of the EBA. The EBA 11l was
testified with evidence as well. In the MBA, the site moved a few meters away from
the centre of the EBA settlement and continued with fortifications. In this period,
pottery assemblage shows interactions with mainland Greece, western Anatolia and
Crete that suggests the importance of the settlement in the MBA (Kouka, 2013).
Kouka (2013) argues that there was no gap at the transition from the EBA to the
MBA and defines this transition as an introversion. Moreover, she adds that absence
of the MBA culture at several sites, for example, Skala Sotiros on Thasos and
Asomatos on Rhodes or the limited MBA occupation at Poliochni on Limnos
resulted from shifting to adjacent sites (Kouka, 2013).

Figure 16. Map showing sites from the Cyclades and several other islands that provide
archaeological evidence for the period of the 4.2 ka BP event in the Aegean. 1. Kastri on
Syros, 2 and 3. Aplomata and Panormos on Naxos, 4. Dhaskalio, 5. Markiani on Amorgos,
6. Heraion on Samos, 7. Koukos on Kos, 8. Asomatos on Rhodes, 9. Skala Sotiros on
Thasos, 10. Poliochni on Limnos.
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2.3.9. Crete

The major developments on Crete (Figure 17) started after 2200 BC (Early Minoan
[1I-Middle Minoan IA; hereafter EM and MM respectively), in contrast to the
Cyclades and the Greek mainland that suffered from the marked decline until ca.
2000 BC (Manning, 2017; Wiener 2014).
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Figure 17. Map showing sites that provide archaeological evidence for the period of the 4.2
ka BP event on Crete. 1. Knossos, 2. Malia.

In the EM 11, settlements at important agricultural areas such as Knossos and Malia
expanded and urban characteristics including monumental buildings and
representative or administrative systems practicing sealing developed. However, in
comparison to the Aegean, hierarchical development and social complexity were
limited in the late EBA 11. Due to the fact that, during this period, Crete, on the edges
of both the Near Eastern and Aegean Bronze Age systems, was not a part of long-
distance trade and was largely isolated. At the end of the EM I, several sites were
destroyed and abandoned in the northeast that involved in external trade networks
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and in the in the marginal regions in the east and south that today suffer from water
scarcity. All these site destructions and abandonments seem to be linked to the 4.2
ka BP drying event and its impacts. Populations from deserted areas moved to areas
with high water availability, sustainable agricultural practices and developed socio-
political networks that resulted site size expansion and nucleation in settlements
during the EM I1I-MM IA. In this period, at Knossos, for example, the site size
expanded to three to six times of its size in the EM I-11 and became a-20-37 ha town.
Therefore, the 4.2 ka BP event, ca. 2200 BC, plausibly contributed to the high social
complexity and hierarchical developments on Crete in the EM 11I-MM IA. In the
MM, increased social complexity, developments in sailing technology and perhaps
need for more raw material led the Cretan society became a significant power in the

eastern Mediterranean. (Manning, 2017).

2.4.Cultural Change at the End of the 3" Millennium BC and Its
Relationship to the 4.2 ka BP Climatic Change

Major changes in the eastern Mediterranean are clearly evident at transition from
the EBA to the MBA towards the end of the 3™ millennium BC. This transitional
period is characterized in many places by changes in settlement patterns, site
destructions and abandonments, changes in material culture (Wossink, 2009),

deurbanization, political decentralization and economic decline (Schwartz, 2017).

Societal collapse, major site abandonments and destruction are clearly evident in the
Khabur Plains as a whole, partially in the Balikh Valley, the east of Ebla, Hama and
Qatna in western Syria, in southern Levant, northeastern Peloponnese, Cyclades and
on Crete. The common point of abandoned and/or destroyed sites mentioned
throughout the text is that they were all situated in marginal areas, arid or semi-arid
areas that were already threatened by interannual precipitation variability and with
emerging drought conditions societies could no longer practiced dry agriculture and
deserted the sites to move to refugia or to shift to pastoralist economy. Major

settlements, settlements close to any permanent rivers, springs or water sources, for
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example, Qatna with a 70-ha artificial lake (Weiss, 2015) continued to the following
period, the MBA, without a major break. In particular on Crete, besides

abandonments of smaller sites, major settlements further flourished at this transition.

Responses of the eastern Mediterranean societies in the period of abrupt climate
change are (Weiss, 2015; Wossink, 2009):

1. Political collapse and regional abandonments in arid and semi-arid regions,
for example, in the Khabur Plains and the east of Ebla, Hama and Qatna;

2. Ensuing habitat-tracking to refugia with permanent water resources, rivers
springs and so on, for example, movement of Amorite pastoralists to
southern Mesopotamia and the Orontes River region and nucleation into
larger settlements in the Balikh Valley;

3. Nomadisation of sedentary dry agriculturalists in marginal areas, for
example, shifting to pastoralism;

4. Establishments of social network to cooperate with populations practicing
different subsistence strategies, for example, Amorites in the early 2"

millennium BC.

Coincidence of the 4.2 ka BP event abrupt climate change and the transition from
the EBA to the MBA in the eastern Mediterranean and beyond do not necessarily
mean that they were directly related and the cultural change was a consequence of
the climate change. However, more or less synchronously and one moment in time
(Schwarz, 2007), widespread changes were directly linked to the decline in
agricultural production and water availability. This clearly points to a common
factor. Therefore, the 4.2 ka BP event, clearly evident by palaeoenvironmental
records, and its drought impacts seem reasonable factors that could lead to such
major changes. However, of course, it is not possible to say that the changes were
the direct results of the event. Instead, it must have accentuated or exaggerated
internal weaknesses (Rosen, 2007). Spatial and temporal variety of responses
suggest and further support that the impacts of the climate change mainly depended

on political, economic and social structures of the societies.
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In order to understand how climatic change impacted societies and what shaped the
responses of them, there are some important points to consider. First of all, the
chronological synchronization of the climate change and cultural change are of
primary importance. The 4.2 ka BP event is a period of ca. 300 years. Coincidence
of any cultural change with the event period is most likely. Because, human
communities may experience major changes and feel the impacts even in decades.
Moreover, relative dating is quite common in the discipline of archaeology which
can be sometimes misleading as in the case of the coastal Levant (Hoflmayer, 2015).
Therefore, comparing high resolution palaeoenvironmental analyses with
radiocarbon or OSL (optically stimulated luminescence) dated archaeological
remains can promise the most reliable information on temporal synchronization. In
addition, especially, stable isotope analysis of plant remains has a great potential to
reconstruct water availability and environmental conditions as in the case of Ebla
and Qatna (Fiorentino et al., 2012). Although it is scarce, analysis of human and
animal bones is also capable of to present palaeoenvironmental conditions,
palaeodiet and migration including from lowlands to highlands or vice versa
(Mashkour, 2003). Approaching the subject through studying changes in settlement
patterns and demographic reconstructions seems reliable and promising as shown in
the Balikh Valley (Wossink, 2009; 2010) and northeastern Peloponnese (Weiberg
and Finné, 2013). On the other hand, each settlement is unique and act possibly
independently in a given region (Kouka, 2013). Generalizations can be sometimes
misleading. On the other hand, each independent site should be interpreted
considering local and then, larger area where it is located and its relations to
neighbouring regions through time (Anderson et al., 2007).
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CHAPTER 3

PALAEOENVIRONMENTAL EVIDENCE FOR THE 4.2 KA BP EVENT
IN ANATOLIA

3.1.The Climate in Anatolia throughout the Holocene and the 4.2 ka BP
Event

Palaeoenvironmental and palaeoclimatic research focusing on the Holocene is
relatively limited in Turkey. However, synthetic analyses of diverse proxies from
Turkey and the wider eastern Mediterranean region clearly suggest that climatic
evolution in Turkey has experienced similar climatic sequences with the eastern
Mediterranean region in macro scale (Roberts et al., 2008; Finné et al., 2011) —as it
is today. Therefore, a number of research on climatic data sources such as lacustrine,
terrestrial and marine sediments, pollen and speleothems from different sites in
Turkey shows that humid conditions, i.e., high water levels prevailed in the early
Holocene (before ca. 6500 BP) and climate has become drier, i.e., low water level
and open vegetation throughout the mid- and late Holocene (Roberts et al., 2001;
Roberts et al., 2011; Kuzucuoglu et al., 2011; Goktiirk, 2011). Similar to the eastern
Mediterranean proxies, rapid climate changes (RCCs), including the 4.2 ka BP

event, were recorded by several proxies across Anatolia as well.

As discussed in the previous chapter, the 4.2 ka BP event is an RCC occurred at
4200-3800 BP (Mayewski et al., 2004). The RCC is characterized by a series of
unpredictable short dry spells across a ca. 400 years period (Wossink, 2009).
Fluctuations in rainfall patterns, in particular, decrease in amount of yearly average
rainfall in the eastern Mediterranean and adjacent regions (Roberts et al., 2011) are

mainly determined by the North Atlantic Oscillation (NAO) that brings winter
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precipitation to the region (Lionello et al., 2006). Factors behind the 4.2 ka BP RCC
are still not known but it disturbed apparently the NAO. Therefore, it caused a
decrease in the seasonal precipitations and deeply affected rainfed agricultural
practices in the eastern Mediterranean (Staubwasser & Weiss, 2006).

Turkey’s modern climate has been well studied compared to its palaeoclimate.
Considering that no dramatic changes occurred in topography and landforms,
therefore, modern climatic conditions of Turkey can form a reasonable basis for a
better understanding of palaeoclimatic evolution throughout the Holocene and in

particular, the impacts of the 4.2 ka BP event.

3.1.1. Modern Climate in Anatolia

The climate in Anatolia shows Mediterranean characteristics in macro scale but
exhibits local variations due to the diverse landscape and the irregular topography.
The Black Sea and Mediterranean basins, the Pontic Mountains and the Taurus
Mountains running parallel to the coast and the central Anatolian plateau with a
mean elevation of 1130 m are the main physiographic factors affecting Turkey’s
climate (Figure 18; Tiirkes, 1996; Saris et al., 2010). The mountain ranges in the
south and the north act as natural barriers to humid air masses and they, therefore,
cause milder conditions with high precipitations in coastal regions and continental

climate with less precipitations on the Anatolian plateau (Sensoy et al., 2008).

The Earth’s climate systems are affected by the ocean-current system majorly
(Bozyurt & Ozdemir, 2014). It affects the movement of humid air masses and
therefore, can cause considerable changes in rainfall patterns and variations in
climate. For Turkey, clouds bringing winter rainfall are primarily originated from
the Atlantic Ocean and the Mediterranean Sea (Tiirkes, 1996). In particular,
fluctuations in the Atlantic Ocean are overwhelmingly influential on the
precipitation and temperature variability in Turkey, since they control winter

precipitations that constitute the major amount of the annual rainfall.
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Figure 18. Map showing main physiographic factors that affect the climate in Anatolia.

Fluctuations in the NAO can make the climate drier or wetter than normal values in
the region. Impacts of the NAO fluctuations are more explicit in western and mid-
Turkey (Tiirkes & Erlat, 2003). On the other hand, its impacts weaken in lower
longitudes in the Mediterranean and southeastern Anatolian regions (Bozyurt &
Ozdemir, 2014). Moreover, the Black Sea and eastern Anatolian regions (Tiirkes &
Erlat, 2003) response to the NAO weakly or insignificantly. On the other hand,
Cullen and deMenocal (2002) revealed strong relations between the NAO and
changes in streamflow of the Tigris and the Euphrates Rivers. In short, it seems that
extreme NAO phases affect western and mid-Turkey more and can cause

considerable disturbances in precipitation and its uniformity.

Turkey has a highly variable precipitation pattern (Tiirkes, 1996; Tiirkes & Tatls,
2009; Saris et al., 2010). Tiirkes (1996) defined seven different climate zones based
on the seasonality of precipitation (Figure 19, Table 1). The Marmara (MRT) and
Black Sea (BLS) regions have a uniform rainfall. Marmara has warm and light rainy
summers and the Black Sea, having temperate conditions, receives maximum
rainfall in autumn. The Coastal Aegean and Mediterranean (MED) regions receive
seasonal rainfall and both have rainy winters and springs and hot and dry summers.
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The Inner Aegean (MEDT) region, where mountains extend perpendicular to the
coast and let humid air masses pass through the interior, has a moderate rainfall in
winter and spring. In semi-arid regions of central Anatolia (CCAN) and eastern
Anatolia (CEAN), major rainfall occurs in spring and winter in the mid- and early
summer in eastern Anatolia. Southeastern Anatolian (CMED) region receives

seasonal rainfall in winter and spring and has hot and dry summers.
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Figure 19. Map showing climatic zones in Turkey based on the seasonality of precipitation
(Tiirkes, 1996, fig. 2). MRT: Marmara Transition, MED: Mediterranean, MEDT:
Mediterranean Transition, BLS: Black Sea, CCAN: Continental Central Anatolia, CEAN:
Continental Eastern Anatolia, CMED: Continental Mediterranean.

The vulnerability and the adaptive ability of the regions to a changing climate
including toward drier conditions depend on the reliability of mean annual rainfall.
A region having a more stable and uniform rainfall regimes throughout the year is,
therefore, more resistant to unpredictable changes. Each region, with respect to the
seasonality of rainfall, responds differently to climatic change, in particular to arid
conditions (Tiirkes, 1996). Tiirkes (1996) provides information on rainfall
variability by calculating coefficients of variation across the country ranging
between ca. 14% and ca. 36% (Figure 20, Table 1). The coefficient of 20% is the
threshold value for uniformity of the rainfall such that regions with coefficients

above 20% have a more variable rainfall regime and tend to experience more severe
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and frequent droughts. On the other hand, regions with coefficients below 20%
receive more uniform rainfall and are more resistant to a potential drought event.
According to Figure 20 and Table 1, rainfall regimes are more stable in the north
than in the south. In the arid and semi-arid southeastern Anatolia (CMED) and
Mediterranean (MED) regions the yearly average rainfall is highly variable with
almost all coefficients above 25%. On the other hand, the Black Sea (BLS) region
with coefficients lower than 20% is the only region in Turkey that receives highly
reliable rainfall. The rest of the regions (80% of the country) have coefficients of
more than 25% (Tirkes, 1996).

Table 1. Regions in Turkey with mean annual rainfall and reliability of rainfall based on
their climate zones.

Region Climate Zone | Mean Annual Rainfall Reliability of Rainfall
(Turkes, 1996) (based on coefficients
of variation)
(Tiirkes, 1996)
Marmara MRT 600-800 mm Variable (> 20 %)
Black Sea BLS > 1000 mm Uniform (< 20%)
Coastal Aegean MED > 800 mm Variable (> 20 %)
> 800 mm and up to
Mediterranean MED 1500 mm on the slopes | Variable (> 20 %)
of Taurus Mountains
Inner Aegean MEDT 600-800 mm Variable (> 20 %)
Central Anatolia | CCAN 350-500 mm Variable (> 20 %)
Eastern Anatolia | CEAN > 500 mm Variable (> 20 %)
Southeastern 400-800 mm (increases .
Anatolia CMED from south to(north) Variable (> 20 %)

Tirkes and Tathh (2009) show that standardized precipitation index (SPI)
probabilities, a probability index to characterize drought events, decrease from south
to north. It means that deviations from normal precipitation values are much less in
northern Turkey in compliance with the precipitation uniformity of the Black Sea
region. Among SPI probabilities under extremely dry conditions, the Mediterranean
coast and southeastern Anatolia have the highest ones, that have an unstable
precipitation regime, and the Black Sea region with its highly reliable and uniform

precipitation pattern has the lowest probabilities.
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Figure 20. Map of coefficients of variation of Turkey (in percent) (Tiirkes, 1996, Fig. 3).

A study aiming to characterize precipitation patterns across Turkey through
classification of seasonality and magnitude of precipitation by Saris et al. (2010)
substantially supports the results by Tiirkes (1996) and Tiirkes and Tatl1 (2009).
Seasonality of precipitation differs greatly in coastal regions and inland (Figure 21).
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Figure 21. Map showing simplified precipitation regime across Turkey with abbreviated
station names (Saris et al., 2010, fig. 8).
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According to the information above, Turkey seems to be quite sensitive to climatic
changes and quite vulnerable to changes in rainfall patterns and drought conditions,
with the exclusion of the Black Sea region. The most vulnerable regions seem to be
the Mediterranean and southeastern Anatolian regions with coefficients of variation
above 25% and the highest SPI probabilities under extremely dry conditions,
although they have a mean annual rainfall of more than 800 mm (up to 1500 mm)
and 400-800 mm that increases from south to north respectively. These regions are
followed by central and eastern Anatolian regions with coefficients of variation
above 20% and a mean annual rainfall of 350-500 mm and more than 500 mm
respectively. Aegean and Marmara regions with a mean annual precipitation of 600-
800 mm and coefficients of variation above 20% seem overall relatively more
resistant to drought.

Palaeoclimatic data shows that the 4.2 ka BP event was recorded by Turkish proxies
as well. Since the event disturbed the NAO, it caused fluctuations in the precipitation
pattern across Anatolia. According to explanations above, regarding the climate and
precipitation variability across Turkey, all regions, except the Black Sea region,
must have experienced the impact of the event in varying degrees of severity.
However, when interpreting the event and its impacts, besides general climatic
trends, the possible contribution of local landscape and topography to climatic
conditions should be kept in mind.

3.2.Palaeoenvironmental Evidence for the 4.2 ka BP Event in Anatolia

Several palaeoclimatic analyses have recorded the 4.2 ka BP event across Anatolia.
The sites with evidence, mentioned in the text, are presented in Figure 22 and a
summary of essential information regarding the event in the sites are in Table 18 in

Appendix B.
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Figure 22. Map showing sites with palaeoenvironmental evidence for the 4.2 ka BP event
in Anatolia that are discussed in the text. 1. Uzuntarla Cave, 2. Lake Iznik, 3. Kureysler
Valley, 4. Sofular Cave, 5. Kocain Cave, 6. Karagol, 7. Lake Tuz, 8. Nar Lake, 9. Carsamba
Alluvial Fan, 10. Tecer Lake, 11. Lake Van, 12. Arslantepe Hoyiigii, 13. Gobekli Tepe, 14.
Kazane Hoylik.

3.2.1. The Marmara Region (Northwestern Anatolia)

Uzuntarla Cave, Kirklareli, presents a climatic record for the last ca. 4100 years.
The analysis shows less rainfall and increased temperature by a decrease in §*C and
an increase in 880 values between ca. 2050 calBC and 1950 BC (Figure 23;
Goktiirk, 2011).

Sediment cores from Lake Iznik, a freshwater lake near Bursa, present a climatic
reconstruction for the last 4700 years. Analysis of the samples shows that Lake iznik
had become increasingly arid with fluctuations of wet/dry periods throughout the
sequence. One of the arid periods between two humid periods occurred between 4.4
and 4.2 ka calBP with low lake levels and very low or lack of deposition and/or
erosion (Figure 24, Zone 2; Ulgen et al., 2012). In addition, analysis of pollen
assemblages from the lake spanning the last ca. 31,000 years shows that forest
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retreatment and a decrease in pollen concentration and influx occurred at ca. 4.1 ka
calBP (Figure 25). These changes might be linked to the 4.2 ka BP event (Miebach
etal., 2016).
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Figure 23. Results of Th dating (a and b) and stable §'80 (c) and §**C (d) isotope analyses
on stalagmites from Uzuntarla Cave (Goktiirk, 2011, Fig. 4.2).

Analysis on land sediments from the Kureysler Valley, Kiitahya, provides a climatic
record of ca. 14,000 years. Analysis results show a negative shift in §*20, a decrease
in total organic carbon and a significant shift in magnetic susceptibility curve that
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point to a severe drought ca. 4200 calBP (Figure 26). Moreover, pollen analysis with
a decrease in Pinus pollen and a considerable increase in Poaceae pollen supports

the severe drought event (Figure 27; Ocakoglu et al., 2019).
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Figure 24. Changes in sediment parameters for the last ca. 4700 calBP, Lake iznik (Ulgen
et al., 2012, Fig. 7). Impacts of the 4.2 ka BP event is presented in Zone 2. Diamonds,
circles, stars, and asterisks represent different cores. MS: Magnetic Susceptibility, Tclay:
Total clay, TIC: Total inorganic carbon, TOC: Total organic carbon, C/N: Carbon/Nitrogen.
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3.2.2. The Black Sea Region (Northern Anatolia)

Sofular Cave, in Zonguldak, on the foothills of Ak¢akoca Mountains and quite close
to the Black Sea, provides a climatic record for the last 50,000 years. Analysis on
stalagmites shows that the 4.2 ka BP event and as well as, other events such as the
5.2 ka BP and 3.2 ka BP were clearly not recorded (Goktiirk et al., 2011).

3.2.3. The Mediterranean Region (Southern Anatolia)

Analysis of a stalagmite from Kocain Cave, Antalya, provides a reconstruction of
winter temperatures in the eastern Mediterranean for the last ca. 5700 years. The
results show that a prolonged period of warm winters between ca. 2600 and 900 BC
was interrupted by two short term coolings. The first one that occurred at ca. 2260
BC following a warm period between ca. 2580 BC and 2260 BC and lasted for ca.
80 years took place within the period of the 4.2 ka BP. However, records from the
cave are interpreted as a cold event with a drop in 8*3C values (Figure 28) and an
increase in 8*80 value (Goktiirk, 2011).

Palaeoenvironmental investigation of sediments from Karagdl (drained) and Avlan
Goli, intra-montane lakes that are located in a valley in the Elmali Basin, Antalya,
suggests that between 3510 BC and 1000 BC lakes were larger with high lake levels
due to moist climate and the peak that occurred at ca. 2000 BC (Figure 29). This
peak most likely made the region unfavourable for human habitation that is
supported by archaeological studies showing that after this period the region had
been abandoned for a long period of time between ca. 2000 BC and 1150 BC (Foss,
2006). This peak in lake level in the basin surrounded by mountain massifs of
Akdaglar (3016 m) and Beydaglar1 (3086 m) where permanent snow lines are 3500
m and 3600 m respectively (Ciner, 2003), might be resulted from higher snowmelt
from the mountain massifs, due to high temperatures, i.e., the 4.2 ka BP dry event
(Massa & Sahoglu, 2015).
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Figure 28. Changes in 8'3C values through time, Kocain Cave (Goktiirk, 2011, Fig. 3.7).
Some important events including the 4.2 ka BP event are marked with grey bars.

Phase | Period Summary

A 8600 - 3510 B.C. Thermal maximum: marshy rather than lacustrine
environment.

B 3510 - 1000 B.C. Moist climate; larger and deeper lakes.

C 1000 B.C.- AD. Drop in lake levels, and a shift from lake area to

335 marshland.

D AD. 335-900 Warmer climate, additional evaporation and still lower
and saltier lake levels.

E A.D. 900 - present Modern conditions; moderately higher lake levels (until
their drainage in the 1960s and 1970s).

Figure 29. Phases of the lakes in the Elmal1 Basin through the Holocene (Foss, 2006, Table
1).

52



3.2.4. Central Anatolia

Lake Tuz, Aksaray, provides a climatic record for the last ca. 20,000 years. The lake
experienced two major formation states of alluvial fans at 7000-5500 BP and 2500-
2000 BP. In between, several minor states took place and one of them occurred,
probably, at 4300 BP (Kashima, 2002). In my opinion, this minor formation state
might be originated from the low inflow of water bodies due to increased aridity.

Nar Lake, a maar lake, Aksaray, provides a ca. 13,000-year-long climatic record.
Analysis of samples from the lake shows that dry conditions prevailed with high,
dolomite content that is above 20%, between ca. 4300 and 4150 BP (Figure 30; Dean
etal., 2015).

Geological analysis of sediment cores that were taken through, and adjacent to 17
mounds including Catalhdyiik, in the Carsamba Alluvial Fan, Konya, provides
information on alluvial deposits throughout the Holocene. Alluvial deposits consist
of Lower Alluvium, ca. 9500-4500 calBP, and Upper Alluvium that started at ca.
4200 BP and it means that there is no deposition between the layers (Figure 31). The
composition of the Upper Alluvium shows that climate shifted to drier conditions
(Boyer et al., 2006). Therefore, the hiatus between the layers where alluvial
deposition was interrupted could be related to drought caused by the 4.2 ka BP event.
Settlement distribution and pattern through time show that the number of settlements
considerably decreased from the EBA 11, ca. 2800-2400 BC, to the EBA 111, 2400-
1950 BC (Massa & Sahoglu, 2015).

A core from Tecer Lake, Sivas, provides a climatic reconstruction for the last 6000
years. Mineralogic analysis of cores from the lake shows that the lake was
increasingly drying between ca. 4950 BP and 4300 BP. A humid period with high
lake levels at ca. 4480-4300 ends with a 450-year long hiatus from ca. 4300 BP to
3850 BP (ca. 2350-1950 BC) when dry conditions prevailed and lake level dropped
suddenly (Figure 32). This hiatus, therefore, resulted from lack of sediment

deposition due to dry conditions (Kuzucuoglu et al., 2011).
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Figure 30. Comparison of 8'®0 records of Nar Lake and other sites in the region, Eski
Acigol, Lake Golhisar, Soreq Cave, Lake Van and Lake Zeribar (Dean et al., 2015, Fig. 5).
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Figure 31. Changes in alluvium deposition throughout the Holocene in Carsamba Alluvial
Fan (Boyer et al., 2006, fig. 6).

3.2.5. Eastern Anatolia

Sediments from Lake Van, the largest lake in Turkey, Van/Bitlis, presents a climatic
record for the last ca. 13,700 years. Analysis of sediments shows that climate shifted
to drier conditions that is testified by reduced humidity, low lake level, a decrease
in pollen percentage, concentration and influx values of Quercus at ca. 4200-3500
BP. In addition, an increase in 50 value and higher charcoal values suggest the
degradation of woodlands due to increasing aridity (Figure 33, V-8; Wick et al.,
2003). The analyses conducted by Lemcke and Sturm (1997) confirms the previous
results and shows a reduction in lake level and humidity due to a climate shift to
continental climate with reduced precipitation (Lemcke & Sturm, 1997).

Arslantepe, Malatya, is an ancient settlement that was occupied at least from the 5™
millennium BC to the end of the Neo-Hittite period (8" century BC). Analysis of
plant macro-remains provides information on climatic conditions from 3350 BC to
2000 BC. At ca. 2300-2200 BC a drought period, following a humid period between
ca. 2850 BC and 2500 BC, with less precipitation occurred and it is testified by a

minimum in the juniper record (Figure 34, Masi et al., 2013).
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Figure 33. Changes in several parameters through time, Lake Van (Wick et al., 2003, Fig. 4).
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3.2.6. Southeastern Anatolia

Gobekli Tepe, a prehistoric site, Sanliurfa, presents a climatic record derived from
pedogenic carbon coatings on stones for ca. 10,000-4000 calBP. Following a humid
period that started at ca. 6000 calBP, at ca. 4000 calBP the climate shifted
irreversibly to more arid conditions that is manifested by the termination of
accumulation of carbonate (Figure 35; Pustovoytov et al., 2007). These results are
confirmed by geoarchaeological investigation on sediments mainly from seasonal
streams and modern irrigation channels in the vicinity of Kazane Hoyiik, an ancient
settlement close to Gobekli Tepe, Sanlurfa. The analysis shows that shortly after
the 3@ millennium BC, alluvial deposition stopped and it is interpreted as a climatic

shift to drier conditions when rainfall decreased and became unstable (Rosen, 1997).
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3.3.Understanding of the 4.2 ka BP Event and Its Impacts on Anatolia

Modern climatological analyses show that the climate in Anatolia has Mediterranean
characteristics in macro scale, however, varies locally due to the diverse landscape
and the irregular topography. Moreover, it is affected by several climate systems, in
particular, the NAO. Fluctuations of the NAO directly affect the precipitation

amount and uniformity in Anatolia.

As discussed above and shown in Figure 19, Figure 20, Figure 21 and Table 1, the
Black Sea region is the only region that receive uniform rainfall and is resistant to
drought. The rest of the regions, 80% of the country, have a variable rainfall pattern
and are more vulnerable to drought. Consequently, Turkey is quite vulnerable to

decreased rainfall and drought conditions.

The 4.2 ka BP event disturbed the NAO that brings winter precipitation, majority of
annual rainfall, and caused a decrease in seasonal precipitations in the eastern
Mediterranean, including Anatolia. Considering Anatolia’s climate and its
vulnerability to drought, the region must have suffered from the event and its
impacts. In particular, all regions, except the Black Sea region, that have a variable

rainfall pattern and are more prone to drought are expected to be affected severely.

Palaeoenvironmental records for the 4.2 ka BP event come from several sites in
Anatolia (Figure 22): Uzuntarla Cave and Lake iznik in the Marmara region; Sofular
Cave in the Black Sea region; Kocain Cave, Karag6l and Avlan Goli in the
Mediterranean region; Lake Tuz, Nar Lake, Carsamba Alluvial Fan and Tecer Lake
in central Anatolian region; Lake Van and Arslantepe in the eastern Anatolian

region; and Gobekli Tepe and Kazane Hoyiik in the southeastern Anatolian region.

All sites, except Sofular Cave and Kocain Cave, clearly shows less rainfall, low lake
level and drought conditions within the period of the climate change (Table 18 in
Appendix B). Sofular Cave in Zonguldak, the Black Sea region, despite of its
chronology with high resolution (5.4 years), shows no evidence for the event.

However, the cave is located in the Black Sea region, where rainfall is highly reliable
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and above 1000 mm/yr and as stated in the beginning, besides general characteristics
of the regional climate, local landscape and physiography is also significant for
climatic conditions. It seems that the event, i.e., decreased rainfall was not recorded,
since its impacts were masked through local climatic conditions that could
successfully tolerate drought conditions. On the other hand, in Kocain Cave, located
in Antalya, the Mediterranean region, the event was recorded. However, this event

was interpreted as a cool event and was not linked to the 4.2 ka BP event.

Other sites from various regions clearly provide evidence for the event and its
impacts. However, the beginning and the time span of the event vary by region and
site as summarized in Table 18 in Appendix B. The variation in the timing and
duration of the event seem to depend on the local climatological characteristics and
as well as, the chronological resolution of the analysis and dating technique. For
example, the records from Nar Lake and Carsamba Alluvial Fan show that the event
is dated to ca. 4300-4150 BP based on varve counting and U-Th dates with a
resolution of ca. 25 years and ca. 4500-4200 calBP based on *C, OSL dates and
archaeological chronology with a resolution of 300-400 years respectively.
Apparently, it is not possible to provide a precise date for the event across Anatolia.
However, investigation of the climate change and its impacts at a regional scale can

provide valuable insights on the subject.

In conclusion, as evidenced by the limited number of palaeoenvironmental data,
several sites in Anatolia were affected by the 4.2 ka BP event and its environmental
impacts. Due to variable rainfall pattern across Anatolia and its vulnerability to
drought, Anatolia witnessed reduced rainfall, low lake level and increased open
vegetation during the period of the climate change. Although it is limited, available
palaeoenvironmental data can shed light on the nature of this climatic change and
its impacts on different habitats in Anatolia. Moreover, | think that Anatolia with its
diverse climatic features has a great potential for further palaeoenvironmental
research on the event and believe that new research projects focusing on
palaeoclimatic and palaeoenvironmental histories in the region will significantly
contribute to a better understanding of the 4.2 ka BP event and its impacts, and the

Holocene climate in Anatolia and the eastern Mediterranean.
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CHAPTER 4

THE EARLY BRONZE AGE IN WESTERN ANATOLIA

In the literature, the beginning of the EBA in the Anatolian peninsula is dated to ca.
3000 BC and the EBA chronology is divided into three sub-periods (Steadman &
McMahon, 2011, p. 230, Table 10.3):

= Early Bronze Age | (EBAI) 3000 — 2700/2600 BC
= Early Bronze Age Il (EBA 1) 2700/2600 — 2300 BC
= Early Bronze Age Il (EBA 11I) 2300 - 2000 BC

Although the characteristics of the EBA 11l can be differentiated from that of the
EBA II, there is no notable difference between the EBA | and EBA Il (Bachhuber,
2014). Moreover, from ca. 2500 BC onwards, EBA societies experienced major
changes in their economic, social and political structures (Sahoglu, 2005).
Therefore, all these make this three-partite division artificial and for the purpose of
this study, considering developments in material culture and substantial changes in
social structure of societies, it is more appropriate to divide the EBA as in the
following (Bachhuber, 2014):

= EBAIII ca. 3000 — 2500 BC
= EBAII/HI ca. 2500 — 2200 BC
= Transitional period ca. 2200 — 2000 BC

4.1.The Early Bronze Age I/11 (ca. 3000 — 2500 BC)

Information on characteristics of western Anatolian societies and their material

culture comes from Troy and Liman Tepe in the coastal region, Demircihdyiik and
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Kiilliioba in northwestern Anatolia and, Beycesultan, Bademagaci1 and Karatas-

Semayiik in southwestern Anatolia (Figure 36).

In the EBA |, Troy was a village surrounded by a defensive stone wall with bastions
(Figure 37). Two free-standing apsidal houses were revealed from the early EBA 1.
However, later in the period, adjacently built long houses were the characteristics of
the site. In particular, House 102 represents an early example of megaron, a building
in rectangular form including a porch and a main room with a hearth in the centre
(Unliisoy, 2006).

! o Jo 2030 40, |y
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Figure 37. Settlement plan of Troy in the EBA I (Unliisoy, 2006, p. 137, Abb. 4).

In the EBA I, the prehistoric settlement at Liman Tepe was surrounded by a
fortification wall with a rampart all around the site (Figure 38). Access to the
settlement was through a gate on the fortification wall that was guarded by towers
on the both sides. There were long houses that had stone foundations and mudbrick
superstructure and were built adjacent to each other and to the fortification wall.
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These houses having a hearth in the centre of the main building were domestic in
function. On the other hand, some scarce evidence shows that these houses might

have been partly used as workshop as well (Erkanal & Sahoglu, 2016).
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Figure 38. Long houses at Liman Tepe in the EBA I (Erkanal & Sahoglu, 2016, Fig. 3).

The settlement at Demircihdyiik had a circular plan and was surrounded by a
fortification wall made from stone and mudbrick (Figure 39). The fortification was
strengthened by rectangular bastions and saw-tooth projections and had two gates

in the north and southwest. Inside the fortification, houses with stone foundation and
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Figure 39. Settlement plan of Demircihoyiik in the EBA Il (Korfmann, 1983, Abb 343)
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mudbrick walls were built adjacent to each other and arranged around a courtyard.
Houses usually consisted of two rooms and had a hearth and a dome oven. In the
courtyard, there were storage bins in front of the houses. The houses located close
to the gates, in particular, the two houses on the right-hand side of the north gate,
seem special in function. In particular, the house closer to the north gate had three
rooms with solid foundations and was the largest buildings of all the occupation
phases. This could point to a social differentiation and special position of the
resident(s) of this building. The site experienced several fire disasters through the
period and came to a sudden end at the end of EBA Il without an evidence for a
conflagration. After the abandonment, the site was resettled in the MBA (Korfmann,
1983).

Kiilliioba provides scarce information on the EBA | (ca. 3000-2700 BC). On the
mound, long houses that were mostly built adjacent to each other were revealed
(Figure 40). In the EBA Il (ca. 2700-2400 BC), already in the beginning of the
period, the settlement was divided into an upper town and a lower town. In the upper
town, surrounded by a fortification wall, there were both free-standing houses in a
central courtyard and houses built adjacent to the fortification wall around the

courtyard (Figure 41).

At Kiilliioba, in the lower town, similarly, buildings consisted of both free-standing
houses and houses that were built adjacent to each other and to the fortification wall
(Figure 42). In the upper town, Complex | and Complex Il (Figure 41), seem to point
to a social stratification, were most likely used for administrative purposes. Complex
| consisted of a rectangular court and a main building with several rooms of
residence, storage rooms and kitchen. Moreover, silos were dug under some rooms.
On the other hand, Complex Il was a free-standing complex in the centre of the
courtyard. It consisted of houses, kitchen and as well as, storage rooms. The most
monumental building of the complex was the one that had a porch and three rooms
with a hearth in the centre of the main room. It was accessed through a stone paved

ramp attesting a possible administrative purpose (Fidan, 2012).
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Figure 40. Long houses at Kiilliioba in the EBA T (Fidan, 2012, Resim 9). Dark red: Wall;
Light red: Completed wall.

Restricted information on the period at Beycesultan shows that the site expanded in
the beginning of the period. On the site, fragmentary mudbrick walls and a stone
enclosure wall were unearthed. Later in the period, the first so-called religious
building, that will be discussed later, appeared (Figure 43). It was a single roomed
building made from mudbrick with a simple porch (Lloyd & Mellaart, 1962).

The settlement at Bademagaci was majorly occupied in the EBA I, ca. 2700 BC
onwards until the MBA (ca. 1800 BC). The settlement was surrounded by a stone
defensive wall with several gates and had a stone paved belt around for protection
from floods (Figure 44). Inside the wall, houses, mostly megara, were arranged
around a courtyard and built adjacent to each other. All houses had stone foundations
and were abundantly rectangular in form. A complex consisted of at least 17 rooms

(Duru & Umurtak, 2009) was unearthed in the centre of the mound and was most
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Figure 42. Houses in the lower town in the early EBA 11, Kiilliioba (Fidan, 2012, Resim13).
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Figure 43. The first religious building at Beycesultan in the EBA | (Lloyd & Mellaart, 1962,
Fig. 9).
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likely both the residence of the ruler(s) and the administrative, i.e., palace in purpose
(Duru, 2008). The south of the site with buildings and finds seems the most
significant part of the settlement. A building complex consisting of two rows of
rectangular rooms, whose function could not be determined, was unearthed in the
southeast of the settlement (Duru & Umurtak, 2011). In the southwest of the
settlement, there were the facilities that gave access to the settlement. A part of the
facilities was the megaron with windows and a door directly accessing the outside
of the settlement (Duru & Umurtak, 2010). After a few decades, windows and the
door of the megaron were blocked through construction of a wall. Later in the
period, on top of these buildings, parallel thick walls were built and in one of the
rooms associated with these walls, in situ large number of pots and a vast number
of bronze objects, silver pins, a silver bowl and a golden ear plug were revealed.
Considering the precious finds and the location of the storage room on the edge of
the settlement makes it difficult to interpret the function and purpose of these rooms

(Duru & Umurtak, 2011).
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Figure 44. The settlement plan of Bademagaci in the EBA II (Duru & Umurtak, 2011, Res.
1). Black: The church; Green: MBA,; Blue: The palace; Yellow: EBA II-11l; Red: EBA II;
Grey: EBA stone paved belt.
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In the early phases of the period at Karatas-Semayiik, occupied only in the EBA,
there was a large rectangular house built in the centre of the settlement and was
enclosed by a courtyard with a buttressed oval wall strengthened by several ramparts
(Figure 45; Warner, 1994; Mellink, 1974). This complex was surrounded by a
palisade. Besides, some circular pit houses were unearthed in the vicinity of the
central complex. In the last phase of the period, all buildings and palisade were
pulled down and new structures were built on top of them that there is no information
on (Warner, 1994).

KARATAS

Figure 45. Karatag-Semayiik in the EBA I (Mellink, 1974, ILL. I).
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4.2.The Early Bronze Age I1/111 (ca. 2500 — 2200 BC)

Towards the end of the EBA 1l and in the beginning of the EBA Il or, i.e., in the
second half of the third millennium BC, the western Anatolian sites, more broadly

the sites in the Anatolian peninsula, underwent significant changes (Sahoglu, 2005):

= Appearance of large organized settlements with lower and upper towns that
were surrounded by strong fortification walls;

= Appearance of monumental buildings, administrative in purpose, in the
upper towns;

= Emergence of ruling elites and social stratification supported by the growth
of certain settlements’ size accompanied with a significant decrease in the
number of settlements that led to appearance of regional centres and point to
centralization (Cevik, 2007; Ozdogan, 2011);

= Shift of pottery production technology, i.e., potter’s wheel, to western
Anatolia;

= Changes in human diet being attested by first appearance and wide
distribution of some pottery forms such as wheel-made plates, depata,
tankards, cutaway-spouted jugs and Syrian bottles that were majorly
drinking cups over the Anatolian peninsula including the key sites
mentioned in the text;

= Developments in metallurgy in terms of production and adornment

techniques and first use of tin bronze.

One of the most important characteristics of this certain period is the active
engagement of the Anatolian peninsula and as well as, western Anatolia in an
interregional exchange network extending from the Syro-Mesopotamia through the
southeastern Anatolia and then, central and western Anatolia to the Thrace,
Cyclades and mainland Greece through overland and maritime routes (Figure 46 and
Figure 47; the Anatolian Trade Network, Sahoglu, 2005; the Great Caravan Route,
Efe, 2007; possible overland and maritime routes, Massa & Palmisano, 2018). On

the basis of this exchange network were the metallurgy and the exchange of metals,
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in particular tin (Sahoglu, 2005; Schoop, 2011), and this network characterizes a
new economic system of controlling procurement and distribution of raw materials
and products through seals by the rulers of the regional centres (Sahoglu, 2005).
Possibly the metal ores in Anatolia (cf. archaeological evidence for prehistoric
mining in Kestel-Géltepe (Yener, 2000), near Kayseri (Yener et al., 2015)) were the
target of this exchange network and the metals from Anatolia were exported to other
regions and exchanged with perfumes, oils, textiles, wine and lapis lazuli (Sahoglu,
2005; Schoop, 2011). The relationship between the exchange network and changes
in social, economic and political structure of the societies of the period was an
interplay. Appearance of regional centres and emergence of elites must have created
need for raw materials and technologies (Sahoglu, 2005) and the intensified relations
with the Syro-Mesopotamia and the control of the procurement and distribution of

raw materials contributed to consolidation of those changes (Efe, 2007).

Information on this period of significant developments comes from Troy and Liman
Tepe in the coastal region, Kiilliioba and Seyitomer in the northwestern Anatolia

and Beycesultan and Karatag-Semayiik in the southwestern Anatolia (Figure 36).

The settlement at Troy became larger in the late EBA Il and the architecture and the
fortification with gate systems reached monumental size (Unliisoy, 2006). In this
period, the settlement consisted of an upper town and a large lower town. Both the
upper town and the lower town were surrounded by a fortification wall made from
rock and mudbrick and a wood respectively (Korfmann, 2006). In the upper town,
free-standing larger buildings were the norm and the Palace lla, a building in
megaron form with solid walls, was the most striking one (Figure 48). Detachment
of the upper town from the lower town and the presence of monumental buildings
point to a stratified society and a ruling or elite class (Korfmann, 2006; Unliisoy,
2006). Moreover, large number of valuable metal objects from Troy prove the
sophisticated metallurgical techniques and high degree of specialization. Among the
finds are jewellery, vessels, tools, weapons and metal bars (Figure 49 and Figure 50;
Sazc1 & Treister, 2006).
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Figure 48. Settlement plan of Troy’s upper town in the late EBA II (Unliisoy, 2006, Abb.
5).

In the beginning of the EBA 111, the architecture of Troy reached monumental size.
The group of buildings including megara, in particular the Megaron Il1A, must have
been cultic and administrative in function (Figure 51; Korfmann, 2006). There were
larger buildings consisting of several rooms that were used for storage and
commercial purposes (Unliisoy, 2006). The site became a significant component of
the interregional trade network. Moreover, wares produced through the use of the
potter’s wheel appeared for the first time on the site (Korfmann, 2006). Later in the
period, after a fire destruction, buildings except the Megaron I1A, were replaced

with building complexes consisting of several smaller rooms. This change seems to
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Figure 49. Some ornaments made from gold from Treasures C and D, Troy (Sazc1 &
Treister, 2006, Abb. 1).

Figure 50. Some ornaments and bars made from gold from the treasure F, Troy (Sazc1 &
Treister, 2006, Abb. 5).
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point to a transformation in social structure. This phase was ended by a large fire as
well (Unliisoy, 2006). In the late EBA 1II (ca. 2250-2200 BC), monumental megara
were completely disappeared and narrower and smaller buildings were built instead
(Figure 52; Korfmann, 2006). Given that the lack of monumental buildings and an
organized settlement architecture, Troy in the EBA Il is argued to be a poor village.
On the other hand, some later fieldwork revealed three megara in the characteristics
of earlier phases and regarding this, some researchers refute the idea of a poor village
(Unliisoy, 2006; Sazc1, 2001). However, the precise dating of these megara could
not be determined (Sazci, 2001).

Figure 51. Settlement plan of Troy in the early EBA III (Unliisoy, 2006, Abb. 9).
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Figure 52. Settlement plan of Troy in the late EBA III (Unliisoy, 2006, Abb. 10).

In the beginning of the period, the settlement at Liman Tepe reached a monumental
size. The settlement was surrounded by a massive fortification with massive bastions
in horseshoe shape (Figure 53; Erkanal & Sahoglu, 2016; Ersoy et al., 2011). The
settlement was divided into an upper and a lower town. In the upper town, there
were large building complexes consisting of several buildings (Figure 54). A central
complex with many rooms, a courtyard and a multiroomed building was located in
the centre of the settlement. Finds from the complex, large storage jars, several idols
and a stamp seal point to the religious and administrative characteristics of the
complex (Sahoglu, 2008). At the end of the period, this central complex and
buildings around it came to an end due to a large fire. Liman Tepe, due to eroded
layers, provides very scarce information on the EBA Il1. Earlier in the period, a new
upper town surrounded by a perimeter wall was established and outside the wall, the
period is represented by pits only. Considering several depata, tankards and wheel-
made plates, plenty of tortoise shells and a piece of gold that majority of pits yielded,

these pits were most likely used for ritual purposes (Erkanal & Sahoglu, 2016).
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Aegean Sea

Bay of izmir

Figure 53. Bastions and the extent of the settlement at Liman Tepe in the EBA 1l (Erkanal
& Sahoglu, 2016, Fig. 10).

Figure 54. Liman Tepe in the EBA II. 1: EB I Fortification, 2: “Stratigraphic Trench” in
House 2, 3: Central Complex, 4: EBA 1I Structures (Sahoglu, 2008, Fig. 6).
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In the late EBA I, at Kiilliioba, inhabitants of the settlement, consisting of an upper
town and a lower town, followed the same settlement plan (Fidan, 2012). However,
later in the period, considering changes in architectural plans of the both complexes,
it seems that these buildings were not complexes any more. This significant change
points to a new organization. In the lower town, there were houses built adjacent to
each other on the side of a street. Towards the beginning of the EBA 111, significant
changes occurred on the site. Free-standing buildings having stone foundations and
two rooms at most were built and between the buildings, square silos were dug into
the ground (Figure 55). Appearance of a few hand-made Troy plates and single
handled tankards. The information on the EBA 111 (ca. 2400-2200 BC) is, however,
limited and only fragmented stone foundations and a large number of offering and

trash pits were revealed (Fidan, 2012).

-

+ + -

Figure 55. Houses in the latest phase of the EBA Il/transition to the EBA 11, Kiilliioba
(Fidan, 2012, Resim 20).

The middle EBA 1III is well known from the settlement at Seyitomer (Bilgen &
Bilgen, 2015). In the mid-EBA IIl, the site had a systematized settlement plan
(Figure 56). There were houses, storage rooms and workshops made from stone and

mudbrick and built adjacent to each other. Moreover, a sanctuary, a free-standing
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megaron with several libation cups in the centre, and a palace complex were
unearthed in the southwest of the mound. The palace complex consisted of a large
main room, a front room and several storage rooms having the largest vessels of the
occupation phase and the main yielded many finds including golden, silver and
bronze objects, beads and 10 Akkadian cylinder seals. This occupation phase came
to an end by a large fire ca. 2000 BC (Bilgen et al., 2015).
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Figure 56. Settlement plan of Seyitomer in the mid-EBA 111 (Bilgen et al., 2015, Fig. 140).
The circled are in the southwest: Palace complex; The circled are in the centre: Temple.

In the beginning of the period at Beycesultan, for the first time, twin sanctuaries,
Shrine A and Shrine B, were constructed adjacent to each other. Both shrines had a
sanctuary in rectangular form that was accessed through a simple portico and a small
sacristy or “priest’s room”. There was an altar, composed of twin stelae and horns

on the ground in the centre of the sanctuary, and vessels and receptacles for liquid
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and other offerings were placed around the stelae. Moreover, the shrines had blood
altars, clay grain bins, open hearths and baking ovens. Later in the period, shrines
reached their mature architectural plan (Figure 57). Towards the end of the period,
shrines were clearly separated by large chambers and then, in the latest phase of the
period, building complex forming the two sanctuaries was rebuilt (Figure 58).
However, regarding evidence from the buildings, they seem not to be used as
religious buildings anymore and the period ended by a destruction. In the early EBA
I11, after the destruction, the size of the settlement decreased. Only wall remains
with a substantial stone foundation and mudbrick superstructure were revealed. In
the following phases, megara, namely Megaron A, B and C were the norm on the
site (Figure 59; Lloyd & Mellaart, 1962).
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Figure 57. Shrines in the early EBA I11, Beycesultan (Lloyd & Mellaart, 1962, Fig. 13).
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Figure 58. Shrines towards the end of the EBA 11, Beycesultan (Lloyd & Seton, 1962, Fig.
21).
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Figure 59. Megara A, B and C in the EBA 1I1, Beycesultan (Lloyd & Seton, 1962, Fig. 22).
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The settlement at Karatas-Semayiik reached it largest dimension in the EBA Il
(Warner, 1994). The settlement was surrounded by an enclosure wall and throughout
the period, megara were the norm on the site (Figure 60). Besides, there were
rectangular single roomed buildings used for storage purposes. In the latest phase of
the EBA I, wheel-made tankards were yielded. In the early EBA I1lI, limited
evidence from shows that the centre of the site was still inhibited. Well-built megara
represented the architecture of the period (Figure 61) and the number of houses that
had storage facilities increased. In this period, there were wheel-made vessels,
tankards and depata (Warner, 1994).

—

Figure 60. Megara at Karatas-Semayiik in the EBA II (Warner, 1992, Plate 13).
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4.3.The End of the Early Bronze Age and Transition to the Middle Bronze
Age (ca. 2200 — 2000 BC)

In the late EBA 111 (ca. 2200-2000 BC), most of the settlements in western Anatolia
and as well as, the Anatolian peninsula, experienced dramatic changes. Monumental
building complexes in upper towns representing the central authority disappeared
and adjacent smaller buildings took their place. This shift seems to point to a
substantial change in social structure. Moreover, the interregional exchange network
collapsed and settlements that were previously regional centres lost their
importance. After this collapse, a trade network was re-established at the beginning
of the second millennium BC, in particular, between the central Anatolia and
Mesopotamia. Despite the continued relations between the central and western
Anatolia in this period, the latter seems to be isolated from this new trade network
(Sahoglu, 2005).

The occupation phases of the western Anatolian sites dated to the late EBA 111 were
generally eroded and therefore, majority of the settlements provide very scarce
information on the period. Troy and Liman Tepe in the coastal region, Kiilliioba and
Seyitomer in the northwestern Anatolia and Beycesultan, Bademagaci and Karatag-
Semayiik in the southwestern Anatolia provide some information on the changes in

the late EBA 11 (Figure 36).

At Troy, during the transition to the MBA (ca. 2200-1750 BC (Korfmann, 2006)),
economic conditions of the town significantly changed (Korfmann, 2006) and
besides findings associated to the previous phases of the EBA in Aegean
characteristics, new elements with the inner Anatolian origin started to appear on
the site. In the early phase of the transition period, the upper town expanded
gradually and there were various building complexes that were separated by streets.
The most explicit architectural change in the period is the appearance of the dome
ovens. Use of dome ovens instead of simple open hearths accompanied with changes
in vessels forms and abundance of wild animal bones among faunal remains clearly

points to a change in the cooking and eating habits of the society. In the later phase,
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i.e., early 2" millennium BC, the site underwent extensive construction activities
and a significant reorganization. Trapezoid houses made from limestone quarry
stones were the characteristics in architectural form. In this period, almost all
buildings had dome ovens. The number of wild animal bones were, however,

significantly lower than that of cattle and pig bones (Blum, 2006).

At Liman Tepe, in the late EBA IlI, the settlement lost its significance and
monumentality (Erkanal & Sahoglu, 2016). In the beginning of the 2" millennium
BC, the architectural form was represented by oval buildings built in wattle and daub

technique arranged around a stone paved courtyard (Erkanal & Sahoglu, 2016).

At Kiilliioba, during the transition, a significant change occurred. Throughout the
EBA, northwestern Anatolian societies were in close contact with the Aegean
societies. However, with the transition to the MBA, they shifted to the inner
Anatolian culture. In the early phases of the period, there were free-standing single-
roomed rectangular buildings and then, in the succeeding phase, megara. In the later
phases, there were multi-roomed buildings with stone foundation and mudbrick
superstructure scattered over a wider area that points to an influence from the inner
Anatolia and silos and hearths were in open area and almost every single room.
Moreover, pre-Hittite ware and spouted jugs, characteristic wares of the period,
started to replace with the EBA 11l wares and almost 60% of the pottery were
produced through potter’s wheel (Sahin, 2014).

In the late EBA III, the settlement plan of Seyitdomer was more or less continued
from the previous period (Figure 62). The sanctuary with its decreased size was
destroyed and rebuilt several times. This occupation phase ended by a large fire as
well. Finds from the both phases are bowls, depata and drinking cups and other jar
and vessels, metal objects, mainly ornament, axes, pins, perforation tools and arrow
heads (Bilgen et al., 2015). The early and middle MBA at Seyitomer is OSL dated
to ca. 20"-19" century BC and 1790-1750 BC respectively (Bilgen, 2011). All MBA
phases represent very similar architectural characteristics and throughout the period,
the settlement was not organized as in the EBA 11l that point to a dramatic change

in society. In the early MBA, the mound was surrounded by a fortification wall and
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access to the town was through the gates in the west and southwest. Buildings on
the mound were either free-standing or built adjacently to form a complex. Majority
of the buildings were used as residence and had generally hearths and storage
facilities inside. There were workshops and storage rooms as well. Outside the
fortification, there were buildings that, however, provided no architectural features
but only hearths. Regarding finds such as beads, bronze arrow head and stamps from
the houses, they are argued to be a residence for the non-local merchants. Both the
early and middle phases of the MBA ended by a large fire that seems to be a

consequence of a massive earthquake (Bilgen & Bilgen, 2015).
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Figure 62. Settlement plan of Seyitomer in the late EBA III (Bilgen et al., 2015, Fig. 139).
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At Beycesultan, in the final phase of the EBA IIl or the first century of the 2"
millennium BC, megara of the previous period were replaced with a complex of

small buildings whose function is unknown (Figure 63; LIoyd & Mellaart, 1962).
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Figure 63. Complex of small buildings at the end of the EBA Il at Beycesultan (Lloyd &
Mellaart, 1962, Fig. 25).

At Bademagaci, after the severe destruction at the end of the EBA I, there was no
major occupation until the MBA (ca. 2000-1800 BC). However, there is very scarce
information on the period. There was a gate between two massive stone towers that
is dated to a period between the EBA |1l and MBA. Remains dated to the MBA are

some fragmented and disturbed stone foundations that must have belonged to single-
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roomed rectangular houses. A fragmented thick stone foundation might be remains

of a fortification system (Duru, 2008).

After the early EBA 11, the site of Karatag-Semayiik, the site was continued to
inhabited with interruptions and regarding no evidence for a disaster or a sudden
abandonment, the reason why the site was not occupied continuously is not known
(Warner, 1994).

As evidenced, all settlements mentioned in the text experienced substantial changes
during the transition period of ca. 2200-2000 BC. Monumental buildings
representing the existence of elites or rulers in upper towns disappeared and instead,
smaller and narrower buildings were built. Moreover, almost all settlements
underwent large fire disasters through the period and some of them were even
abandoned. Until the MBA, none of the sites presented complex social
characteristics. All these changes point to a significant transformation during the

transition and reorganization after it.

92



CHAPTER 5

METHODS FOR UNDERSTANDING THE 4.2 KA BP EVENT AND
HUMAN RESPONSES IN WESTERN ANATOLIA THROUGH
PALAEOENVIRONMENTAL AND ARCHAEOLOGICAL DATA

The 4.2 ka BP climatic event has been relatively well studied in western Anatolia
(Goktiirk, 2011; Ulgen et al., 2012; Miebach et al., 2016; Ocakoglu et al., 2019;
Galicki & Doerner, 2010; Foss, 2006). However, its impacts on EBA societies in
the region are not well understood. This thesis aims to assess whether there is a
causal relationship between the 4.2 ka climatic event and social, political and
economic changes in western Anatolian societies at the transition from the EBA to
the MBA (ca. 2200-1900 BC) through a synthetic review of palaeoenvironmental,
bioarchaeological and archaeological data. In more detail, the methodology of this
study is based on integrated interpretation of changes in agricultural and animal
husbandry  practices through investigation of archaeobotanical and
zooarchaeological analysis and changes in regional settlement patterns through

examination of archaeological excavation and survey studies.

The causal relationship between the particular climatic event and significant changes
in EBA societies in western Anatolia will be explored through focusing on two

major issues:

1. Palaeoenvironmental data to determine the timing and intensity of the event
in western Anatolia and its contemporaneity with any major societal
collapse;

2. Human responses as a consequence of the drought to understand, as being
suggested by a vast number of studies, if societies in western Anatolia

experienced social unrest, conflicts and migration accentuated by a
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breakdown in agricultural and animal production and then, exhibited diverse
responses to the climatic stress including successful adaptations and total

collapse.

Afterwards, challenges in linking the 4.2 ka BP event and social, economic and
political changes in the western Anatolian societies will be discussed to see if a
reliable causal relationship can be established. To do this, the nature, handicaps and
strengths of archaeological, bioarchaeological and palaeoenvironmental data will be
presented and how they should be interpreted will be addressed. The
palaeoenvironmental, archaeological and bioarchaeological data and the results of
studies on the subject in western Anatolia will be re-evaluated. Then, the reliability
of suggested relationship between the 4.2 ka BP event and changes in western
Anatolian societies at ca. 2200-1900 BC will be discussed. Finally, suggestions will
be made on how to overcome challenges in such an interdisciplinary study that
integrates palaeoenvironmental and archaeological data focusing on western

Anatolia.

5.1.The Study Region

Western Anatolia is the focus of the study and for this thesis, it is defined not only
by the topography and climate but also similar cultural developments during the
EBA. Therefore, western Anatolia is the region limited by the Marmara Sea in the
north and the Mediterranean Sea in the south and the Aegean Sea in the west and
Tilirkmen Mountain, Emirdag in the east (Darkot & Tuncel, 1978) and Sultan
Mountains in the southeast (Figure 64). The mountain ranges extending in east-west
direction and rivers such as the Gediz and Biiyiik Menderes cutting those ranges
westward constitute the geography of the region (Steadman, 2012), and the region
having such features is a home to diverse habitats. Western Anatolia with its
temperate climate, fertile plains in the coast, its close relationship with the Thrace,
Cyclades and the mainland Greece through the Aegean Sea and the central Anatolia

through natural passes formed by river valleys between the mountain ranges and as
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well as, significant metal ores was a significant region throughout the EBA (Erkanal,
2011).
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Figure 64. Map showing western Anatolia, the study region.

With increasing interest in the region, western Anatolia has been the subject of a
wide range of archaeological surveys and excavations. More than 90 sites that have
been excavated to investigate the EBA in the region make western Anatolia one of
the regions that is relatively well-studied. Moreover, several of these sites including
Troy, Demircihdyiik, Kiilliioba, Karatag-Semayiik and Beycesultan have
contributed to a well-established regional chronology that has been further enhanced
by radiocarbon and OSL dates from more than 10 sites (Massa, 2016, pp. 36-37).
Furthermore, besides archaeological research, several specialist studies focusing on
analysis of plant and animal remains from the sites and palaeoenvironmental
research have provided detailed information on the past environmental and climatic

conditions including the 4.2 ka BP event period.
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Western Anatolia is selected for this study for two reasons. First, it is a fragile
environment lacking the abundant water sources such as big rivers and lakes of other
areas in Anatolia and receiving a variable and unstable rainfall throughout a year
(Tiirkes, 1996; Saris et al., 2010). All these features make the region vulnerable to
aridity to a certain extent (Tiirkes, 1996; Saris et al., 2010; Massa & Sahoglu, 2015)
and increase the risk of failing to resist a drought event. Secondly, a large spectrum
of palaeoenvironmental, bioarchaeological and archaeological research in the region
has provided a good set of data to pursue a research on human-climate change
interaction. Therefore, western Anatolia has a good potential to contribute to an
understanding of the relationship between a climatic change with a specific
reference to the 4.2 ka BP event and human activity in terms of social, economic
and political changes as a response to the event.

5.2.Reconstruction of the 4.2 ka BP Event in Western Anatolia

The 4.2 ka BP event and its impacts have been investigated through several
palaeoenvironmental studies in western Anatolia. Published palaeoenvironmental
data in western Anatolia from Lake Iznik, Kureysler Valley, Kocain Cave and
Elmali Basin and as well as, Uzuntarla Cave that is a non-western Anatolian site
will be reassessed to understand the timing and intensity of the event and its impact
on the water availability in the study region. In fact, Uzuntarla Cave is not located
in western Anatolia. However, its proximity to the study region and high-resolution
analysis results make the site quite significant for a better understanding of the 4.2

ka BP in western Anatolia.

5.2.1. Stalagmites

Stable 8C and 5'®0 isotope analysis and Th dating on two stalagmites from

Uzuntarla Cave, Kirklareli, and Kocain Cave, Antalya (Goktiirk, 2011), provides
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information on the 4.2 ka BP event. Several parameters will be checked to

understand the 4.2 ka BP event and its impacts:

1. Changes in 8'3C and &0 values to observe changes in rainfall and
temperature during the 4.2 ka BP event;

2. Event period recorded by the sample to determine when the event started and
ended;

3. Temporal resolution to understand how precise the dating of the event is and
it exactly coincides with the significant changes in western Anatolian

societies and the end of the EBA to propose a causal relationship.

5.2.2. Lacustrine Sediments

Six cores from Lake Iznik were investigated through geochemical and mineralogic
analysis and were dated through Pb-Cs and *4C AMS dating (Ulgen et al., 2012) and
three cores were subjected to palynological analyses (Miebach et al., 2016). Several

parameters will be checked to understand the 4.2 ka BP event and its impacts:

1. Changes in physical, geochemical and mineralogical proxies such as
magnetic susceptibility (MS), total organic carbon (TOC), carbon/nitrogen
and aragonite/calcite ratios to observe changes in rainfall during the 4.2 ka
BP event;

2. Changes in pollen assemblage through palynological analysis to understand
changes in pollen concentration and influx that show expansion or
retreatment of forest;

3. Event period recorded by the sample to determine when the event started and
ended;

4. Temporal resolution to understand how precise the dating of the event is and
if it exactly coincides with the significant changes in the western Anatolian

societies at the end of the EBA to propose a causal relationship.
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Analysis of two cores from Karagol based on litho-stratigraphy, mineralogy and
faunal content with 1*C AMS dates (Galicki & Doerner, 2010) provides information
on the 4.2 ka BP event in the region. Several parameters will be checked to
understand the 4.2 ka BP event and its impacts:

1. Shifting between peat, marl/lime mud and gyttja that shows changes in lake
level;

2. Event period recorded by the sample to determine when the event started and
ended;

3. Temporal resolution to understand how precise the dating of the event is and
if it exactly coincides with the significant changes in the western Anatolian

societies at the end of the EBA to propose a causal relationship.

5.2.3. Land Sediments

Geochemical and stable 5'°C and 520 isotope analysis of six sediment cores with
14C dates, from Kureysler Valley, Kiitahya (Ocakoglu et al., 2019) provides
information on the climatological conditions during the 4.2 ka BP event in the
region. Several parameters will be checked to understand the 4.2 ka BP event and

its impacts:

1. Changes in geochemical proxies such as magnetic susceptibility (MS), total
organic carbon (TOC) to observe changes in rainfall during the 4.2 ka BP
event;

2. Changes in 8C and &80 values to observe changes in rainfall and
temperature during the 4.2 ka BP event;

3. Changes in pollen assemblage through palynological analysis to understand
changes in Pinus and Poaceae pollen;

4. Event period recorded by the sample to determine when the event started and

ended:;
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5. Temporal resolution to understand how precise the dating of the event is and
if it exactly coincides with the significant changes in the western Anatolian

societies at the end of the EBA to propose a causal relationship.

5.3.Impacts of a Drought Event on Ancient Societies

5.3.1. Changes in Agricultural and Animal Husbandry Practices

First and foremost, agricultural and animal husbandry practices must have been
affected by the drought event and altered environment. Therefore, investigation of
changes in plant and animal husbandry that can be related to climate change
contributes to a better understanding of responses to the particular event. According
to archaeobotanical and zooarchaeological analyses in Anatolia and the wider

Eastern Mediterranean, drought conditions can be testified through:

1. Anincrease in the amount of drought resistant crops such as barley and bitter
vetch (cf. Cizer, 2015; Blum & Riehl, 2015);

2. lsotopic analysis of plants that clearly shows growing conditions of crops in
terms of water availability, i.e., if crops grew under drought conditions (cf.
Riehl et al., 2014; Fiorentino et al., 2008; Fiorentino et al., 2012);

3. Cultivation of a broad spectrum of different crops to reduce the risk of crop
failure (cf. Blum & Riehl, 2015; Riehl & Marinova, 2016; Riehl, 2017);

4. lIsotopic analyses of animal bones to understand changes in animal diet and
if societies shifted to pastoralism and moved animals from lowlands to
highlands or vice versa (Mashkour, 2003);

5. An increase in the ratio of sheep/goat to cattle, i.e., favouring domestic
animals with less food and water requirement, that points to a shift to
pastoralism (Wossink, 2009);

6. An increase in amount of wild hunted animals (cf. Giindem, 2010) to

diversify meat resources (Riehl, 2017);
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7. Anincrease or decrease in amount of pigs depending on some factors.

a. A decrease in amount of pigs that requires water and forested
environment and that are not suitable for a pastoralist economy
(Gilindem, 2010);

b. Anincrease inamount of pigs and wild boars as an easier and cheaper

meat source (cf. Giindem, 2010).

As the already investigated changes clearly suggest, the EBA societies in Anatolia
and the wider eastern Mediterranean region exhibit signs of responses and
adaptation to the adverse impacts of the 4.2 ka BP event. By modifying and shifting
between their agricultural and animal husbandry practices, they clearly sought to
adapt to changing environmental conditions. Similarly, western Anatolian societies
must have reacted to drought event and tried to overcome its impacts in various
ways. Therefore, evidences for such adaptations and their nature will be searched

for in archaeobotanical and zooarchaeological data from western Anatolia.

More specifically, archaeobotanical data from Yenibademli Hoyiik, Troy, Kiilliioba,
Liman Tepe and Cukuri¢ci Hoyiik provides information throughout the EBA and
transition to the MBA. Through the investigation of such data, changes in
agricultural practices as a response to the drought event will be determined. To do

this, following parameters will be tested:

1. Increasing number of drought-tolerant crops;
a. A decrease in wheat to barley ratio;
b. An increase in glumed wheat to free threshing wheat ratio;
c. Anincrease in drought tolerant pulses and famine foods such as bitter
vetch (Vicia ervilia) and grass pea (Lathyrus sativus).
2. Diversification of crop species that presents a measure taken against the total
crop failure;
3. Presence of crops that grew under aridity that is testified through stable A¥*C
isotope analysis on crop remains;
4. An increase in pulses used as fodder for animals due to altered pastures and

natural fodder.
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Zooarchaeological data from Kanligegit, Yenibademli Hoyiik, Maydos-Kilisetepe,
Troy, Demircihdyiik, Kiilliioba, Ulucak Hoyiik, Cukuri¢i HOyiik, Aphrodisias-
Pekmez and Karatag-Semaytiik sheds light on development and changes in animal
husbandry throughout the EBA including the transition to the MBA. Similarly,
western Anatolian societies could have either continued to pursue a sedentary
agriculturalism or shifted to nomadism accompanied by a pastoralist economy.
Therefore, their responses through changes in animal husbandry to the climatic
change depend on their choice. Human responses to climatic stress and aridity that

can be traced to changes in animal husbandry practices are diverse:

1. Favouring domestic animals with less food and water requirements to avoid
adverse impacts and limitations of less water availability and altered natural
pastures;

a. A decrease in sheep to goat ratio;
b. An increase in sheep/goat to cattle ratio.

2. Anincrease in number of hunted wild animals, in particular, fallow deer and
wild boar, to remedy the lack in food and diversify meat source;

3. Favouring or disfavouring pigs and wild boars depending on some factors.

a. An increase in amount of pigs and wild boars, since they are
carnivore and prolific as a cheap alternative for meat procurement;

b. A decrease in amount of pigs and wild boars, since they live in
forested environment with water and are not suitable for a pastoralist

economy.

5.3.2. Changes in Socio-Political Structure

Previous extensive research on the subject suggests that following the disturbance
of agricultural and animal husbandry practices, societies faced some social problems
including conflicts, migrations and collapse. Social and political responses to the 4.2

ka climatic event can be summarized as:
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1. A collapse in political formation and contemporaneous abandonment of a
large number of settlements in arid and semi-arid regions and therefore, a
notable change in regional settlement patterns (Weiss, 2015);

2. Movement of populations to refugia with permanent water resources, rivers,
springs and so on and aggregation of populations into larger settlements
(Weiss, 2015);

3. Rivalry among sedentary agriculturalists for limited arable land and water
resources (Wossink, 2009);

4. Shift of sedentary agriculturalists in marginal areas to pastoralism (Weiss,
2015; Wossink, 2009);

5. Enhanced relationships with communities following different subsistence
strategies (Weiss, 2015).

It should be noted that abovementioned responses are derived from the studies
focusing on northern Mesopotamia that is the only very well-studied region in the
eastern Mediterranean and adjacent regions regarding the subject. In fact, it is risky
to propose that the same responses seen in northern Mesopotamia will be valid for
western Anatolia too, since the social and political structure of societies in those two
regions were surely not the same. Additionally, the natural environment in the two
regions is not the same. However, it can be hypothesised that western Anatolian
societies might have similarly responded to the drought event at least in some
aspects. Moreover, these responses are taken rather as a “model” explaining possible
adaptation of societies drought stress conditions that is going to be tested for its

validity in western Anatolia.

To verify presence of such responses in western Anatolia, changes in regional
settlement patterns will be investigated through published archaeological data from
surveys in Gelibolu Peninsula, Marmara Sea, Balikesir-Manisa, Biiyiik Menderes,
Beycesultan hinterland, Yenisehir-Iznik and Eskisehir regions and excavations at
Troy, Demircihoyiik, Seyitomer Hoyiik, Kiilliioba, Liman Tepe, Beycesultan,
Bademagaci and Karatag-Semayiik. All the data provides information on the social,

economic and political development and transformation of the western Anatolian
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societies throughout the EBA and the transition to the MBA. Any possible changes

related to the drought event will be search for through:

1. Contemporaneous abandonment of a large number of settlements in
marginal areas.

a. Adopting nomadism with a pastoralist economy that can be
confirmed through a decrease in sedentary settlement number and an
increase in archaeology less visible site number that were
temporarily inhabited by nomads;

b. Migration to refugia and aggregation into larger settlements being
already powerful and having a better access to limited resources that
can be testified through an increase in site number and extent and
population of such settlements.

5.4 Limitations

Although there are good datasets to research the subject in western Anatolia, the
nature of palaeoenvironmental, bioarchaeological and archaeological data and the
strengths and weaknesses of the synthetic method based on combining such data

create some limitations.

Limited number of palaeoenvironmental research in western Anatolia come from
the southwestern and northwestern Anatolia that means the coastal region lacks such
research and a reliable climatic reconstruction. Moreover, the temporal resolution
of palaeoenvironmental studies in the region is majorly low that may lead problems

of determining the timing and duration.

There are several archaeobotanical and zooarchaeological studies in western
Anatolia. However, they are concentrated in the coastal region where
palaeoenvironmental data is significantly lacking. In addition, studies are majorly
cover the EBA 11 period and only a few studies provide information on the EBA 111

and the transition to the MBA that is the focus of this thesis. Moreover, the quality
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of these studies considerably varies by site and creates some difficulties when
comparing results from different sites. Furthermore, both archaeobotanical and
zooarchaeological remains were dated according to the archaeological stratigraphy
and therefore, limited number of results are based on 4C dates. This may prevent

precise dating of changes in plant and animal species through time across the region.

Similar to bioarchaeological studies, archaeological surveys and majority of
excavations lack an absolute dating. Although such research, in particular surveys,
provides a comprehensive and longue durée perspective on societal changes, their
own methodological limitations and dating problems may lead to biased conclusions

on changes related to the climatic event.

The temporal and spatial scales and chronological resolution of
palaeoenvironmental, bioarchaeological and archaeological data significantly differ
and this creates some problems when combining and interpreting such data together.
Archaeological studies aim at observing changes in centuries and even decades. On
the other hand, palaeoenvironmental studies majorly deal with changes of thousands
of years, therefore, with a relatively low temporal resolution in comparison to
archaeological studies. Integrating data with significantly differing scales may
prevent to exactly overlap the climatic event and changes in societies that are related
to it.
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CHAPTER 6

RESPONSES TO THE 4.2 KA BP EVENT IN WESTERN ANATOLIA

6.1.Changes in Agricultural and Animal Husbandry Practices in Western

Anatolia under Aridity

Human responses to a drought event should be clearly observable through changes
in agricultural and animal husbandry practices, since both activities highly depend
on water availability. Therefore, archaeobotanical and zooarchaeological analysis
from western Anatolian sites can considerably contribute to the understanding of
how societies responded to the changing conditions through their agricultural and

animal husbandry adaptations.

6.1.1. Changes in Agricultural Practices in Western Anatolia under
Aridity

Analysis of plant remains from Yenibademli Hoyiik, Troy, Kiilliioba, Liman Tepe
and Cukuri¢i Hoyiik provides a reconstruction of agricultural practices and crop
preferences throughout the EBA and at the transition to the MBA in western
Anatolia (Figure 65).

The plant assemblage from Yenibademli Hoylik, Gokgeada, consists of more than
2,000 million specimens and is dated to the EBA 11, ca. 2900-2600 BC (**C dated).
Plant remains include cereals, legumes, fruits and wild weeds that were derived from
various contexts such as floors, hearths, burnt layers and pithoi. Moreover, the site

yielded large storage finds from more than eight contexts, including einkorn and
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emmer wheat, barley, bitter vetch, broad bean, Spanish vetchling, garden pea and
clover, that are very unique contexts and are not comparable with other remains.
Therefore, they are not considered within this study to avoid biased interpretations.
At the site, legumes are the major crops. With this feature, Yenibademli Hoytik
differs greatly from other Anatolian sites where cereals are the dominating crops
and represents similarities to Aegean sites such as Lerna and Kastanas (Oybak-
Doénmez, 2005).

Yenibademli-Hoyiuk .
Troy S L
Kullioba

Liman Tepe
Gukurici Hoylk

b2

>

i |
thatar Gasgreaphlos, GNESIAIEIE 08, USOA, UsEssy
FAUnLY il

Figure 65. Map showing the western Anatolian sites with archaeobotanical analysis
mentioned in the text.

Plant remains from Troy, Canakkale, were gathered from all occupation phases,
namely Troy I-1V, ca. 2950-1950 BC (Troy I: ca. 2950-2500 BC (roughly EBA 1),
Troy 1l: 2500-2350 BC (EBA 1), Troy Ill: 2350-2200/2150 BC (EBA I11) and the
transition period: 2200/2150-1950 BC) (Blum & Riehl, 2015). Archaeobotanical
analysis on remains is based on the investigation of ca. 12,800 carbonized seeds
including cereals and legumes, fruits, chaff remains and charcoal fragments from
various contexts such as pits, hearths, floors and so on (Riehl, 1999). The
assemblage is mainly derived from Troy Il and Troy IV and Troy IV assemblage
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has large storage finds of garden pea linseed that are not considered quantitatively
within this study. In all occupation phases, cereals are the major crops (Blum &
Riehl, 2015).

Kiilliioba, Eskisehir, provides a plant assemblage that consists of more than 500,000
seeds and is dated to the EBA period, 3000-1900 BC (EBA I: 3000-2700 BC, EBA
I1: 2700-2400 BC, EBA I1I: 2400-2200 BC and the transition period: 2200-1900
BC). Plant remains were yielded from various contexts such as hearths, floors, pits
from both from outside and inside contexts and includes cereals, legumes, fruits and
wild weeds. Cereals are the dominating crops throughout the EBA except the EBA
| when the freshwater taxon (Phalaris arundineacea-type) is the major crop. The
freshwater taxon was most probably a field weed but on the other hand, it was

majorly originated from grazing or fodder collecting (Cizer, 2015).

The plant assemblage from Liman Tepe, Izmir, consists of ca. 3,000 specimens that
are dated to the EBA | (ca. 3000-2700/2600 BC) and EBA 11 early (2700/2650-2500
BC). The majority of the assemblage belongs to the EBA | and thus, samples from
the EBA Il are very limited. According to analysis results, cereals are the major

crops in both periods (Oybak-Donmez, 2006).

Cukurigi Hoyiik, Izmir, provides a crop assemblage of 424 specimens that are dated
to the EBA 1, 2900-2750 BC (*4C dated). Plant remains include cereals, legumes,
fruits and wild plants and were collected from the centre and the northern edge of

the mound. Results show that cereals are the major crops (Horejs et al., 2011).

As already discussed in chapter 5, responses of societies that can be traced to

changes in agricultural practices are examined through the following changes:

1. Anincrease in drought-tolerant crops;
a. A decrease in wheat to barley ratio;
b. An increase in glumed wheat to free threshing wheat;
c. Anincrease in drought tolerant pulses and famine food such as bitter
vetch, grass pea/chickling vetch and chickpea.
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2. Presence of crops that grew under aridity that is testified through stable A**C
isotope analysis on crop remains;

3. Anincrease in pulses used as fodder for animals due to altered pastures and
natural fodder;

4. Diversification of crop species to buffer the risk of total crop failure.

Favouring drought-tolerant crops was one of the measures taken by sedentary
agriculturalists under drought conditions. To understand the changes in crop
preferences, einkorn and emmer wheat (Triticum monococcum and Triticum
dicoccum), bread/durum wheat (Triticum aestivum/durum) and barley (Hordeum
vulgare) and the ratios of total wheat (einkorn, emmer and bread/durum wheat) to
barley and glumed wheat (einkorn and emmer wheat) to free threshing wheat
(bread/durum wheat) will be investigated. Since barley and glumed wheat are more
drought-resistant in comparison to wheat and free threshing wheat respectively, a
decrease in wheat to barley ratio and an increase in glumed wheat to free threshing

wheat are expected during a drought event.

Table 2 shows the number and distribution of mentioned crops species from western
Anatolian sites throughout the EBA and at the transition to the MBA. However,

there are some problems and points to discuss before the analysis.

Botanical remains from Troy were majorly studied by Riehl (1999). According to
her publication, analysed samples were collected from Troy | and Il together,
representing EBA assemblage, and Troy 1V, as MBA assemblage and there were no
samples from Troy 1. Analysis of mixed material of Troy I and Il conflicts with
the scope of this thesis, since it aims to observe changes in each period. Therefore,
the analysis result of Troy I/1l material is not useful for this study. Moreover, the
remains were investigated regarding their find contexts and only, a general
evaluation and a total number of finds from a context is provided. That means that
there is no information on each crop specie, their find context and individual or total
find number in specie basis. Although it is well-studied, these problems make Troy’s
plant assemblage almost totally useless for this study. On the other hand, a later

publication provides brief information on einkorn and emmer wheat, barley and
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some other pulses that were collected from Troy I, Troy II, Troy Ill and Troy IV
separately in terms of relative abundance through occupation phases (Blum & Riehl,
2015). Thus, the information from the latter publication is considered as much as
possible in a meaningful way within this study.

The plant assemblages from Cukuri¢i Hoylik and EBA II Liman Tepe are very
restricted and cannot represent the whole site. Therefore, these two assemblages are

excluded from this study.

As it can be seen in Table 2, sizes of each site’s assemblage are highly varied and
this makes it difficult to understand and interpret number of crops and their meaning.
Therefore, to make each assemblage comparable with another, relative abundance

of crops in each assemblage was calculated (Table 3).

According to Table 3 and Figure 66, in the EBA | and 1l, wheat is the dominant
cereal and emmer and einkorn wheat in particular are the major species in all
settlements. Besides, the amount of barley increases slightly at Liman Tepe and Troy
in respect to previous period. At Kiilliioba, consumption of bread/durum wheat and
barley seem to decrease in the EBA II. Moreover, at Kiilliioba towards the end of
the EBA II, there is an increase in amount of bread/durum wheat and in particular,
barley. In the EBA III, the trend of the previous period continues at Kiilliioba that
means barley and bread/durum wheat constitutes 10-13% and 9-12% of the cereal
assemblage respectively. Moreover, there is a significant increase in barley at Troy.
In the late EBA |11/ the MBA, at Troy, barley loses its importance in respect to

previous period but still constitutes ca. 12% of the cereal assemblage.

As seen in Table 3 and Figure 66, it is not possible to determine a general regional
trend in crop preference under climatic stress. Apparently, settlements seem to react
differently to changing climatic and environmental conditions through time. Two
settlements at Kiilliioba and Troy, on the other hand, seem to behave in a similar
way through time. In addition, both settlements were occupied throughout the EBA
without a major break, a detailed investigation on Troy and Kiilliioba can provide
insights on changes in crop preference from one period to another over a long-term

period.
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Figure 66. Bar chart showing relative abundance of Triticum dicoccum/monococcum,
Triticum aestivum/durum, Triticum and Hordeum vulgare in each site through time.
Abbreviations refer to Table 2.

In Table 4, relative abundance of crops and related ratios at Troy and Kiilliioba are
demonstrated. In Table 5, changes in percentage with respect to previous period are
shown. Under aridity, a decrease in ratio of wheat to barley and an increase in
einkorn and emmer wheat to bread/durum wheat is expected. According to Table 4
and Table 5, at Kiilliioba, the ratio of wheat to barley decreases by 96% and 8% at
the transitions from EBA Il early to EBA Il late and EBA 1l late to EBA Il
respectively. The ratio of emmer and einkorn wheat to bread/durum wheat increases
by 1622% and 16% at the transition from EBA | to EBA Il and EBA 11 late to EBA
111 respectively. Overlapping changes in both ratios at the transition from EBA 11
late to EBA 111 suggest a disturbance due to a possible drought event. At Troy, the
ratio of wheat to barley decreases by 68% and 83% at the transitions from the EBA
I to EBA Il and from the EBA 1l to EBA 1Il. At the transition to the EBA I
late/MBA, both sites do not present expected changes that attests no climatic stress
or aridity during the period. In summary, changes in crops suggest an aridity that
starts in the late EBA 1l and continued into the EBA I1II.
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Under aridity, similar to cereals, drought-tolerant pulses and famine food are
expected to increase. To verify this signal in western Anatolian sites, changes in
bitter vetch (Vicia ervilia), grass pea/chickling vetch (Lathyrus sativus/cicera) and
chickpea (Cicer arietinum) that can grow under dry conditions will be examined.

Table 6 shows the distribution of mentioned pulses throughout the EBA in western
Anatolian sites. According to Table 6, Vicia ervilia is present in almost all
settlements throughout the EBA. Similarly, Lathyrus sativus/cicera is majorly
present in the settlements throughout the EBA. On the other hand, Cicer arietinum
seems to appear from the EBA II onwards only at Kiilliioba. In general, drought-
tolerant crops are present in western Anatolian sites from the EBA 1l onwards that
may point to aridity that already started in the EBA I1. In fact, to understand changes
in drought-tolerant pulses, amount of those pulses through the EBA should be
compared. However, none of the sites but Kiilliioba provides such a large pulse

assemblage to make such a comparison.

In Table 7, distribution of drought-tolerant pulses and changes in their amount at
Kiilliioba can be observed. Regarding Figure 67, all pulses reaches their maximum
in the EBA 11 that suggests an increase in need for pulses being able to grow under
dry conditions. Their presence continues into the EBA 11l and the EBA L./MBA as
well. However, one should consider that the absolute counts of Lathyrus
sativus/cicera and Cicer arietinum are limited. Therefore, interpretations based on
these pulses is not likely reliable. Moreover, a storage find of more than 180,000
purely processed seeds of Vicia ervilia from the late EBA Il proves its major

contribution to human diet (Cizer, 2015).

Stable carbon isotope analysis of crops clearly shows if a crop grew under
favourable conditions or aridity. The analysis of barley seeds from Troy Il (EBA 1)
and Troy IV (the late EBA [1I/MBA) shows insights on growing conditions of barley
(Blum & Riehl, 2015). Figure 68 shows analysis results. A*C values above 17%o
points to favourable conditions under which the crops grew. On the other hand, 16%.

is the threshold value and any values below the threshold value means definite
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drought conditions. Analysis results of barley from Troy Il and Troy IV show
considerably different growing conditions. As shown in Figure 68, barleys from
Troy II grew under favourable conditions with a AXC value above 17%o. On the
other hand, AC value of barleys from Troy IV is located somewhere between 17%o
and 16%o and it means that those barleys definitely grew under aridity. However, it

cannot be determined as severe drought conditions (Blum & Riehl, 2015).

Cicer arietinum [l I
ayrssatvasiciers m
viia i

0% 20% 40% 60% 80% 100%
mEBA| mEBAIlIEarly mEBAIl Late mEBAIIl =mEBAIII L/MBA

Figure 67. Relative abundance of each drought-resistant pulse throughout the EBA at
Kiilliioba. Abbreviations refer to Table 2.

Diversification of crops is another measure taken against drought conditions to
reduce the risk of total crop failure. Analysed pulses are Vicia ervilia (bitter vetch),
Lathyrus sativus/cicera (grass pea), Cicer arietinum (chickpea), Lens culinaris
(lentil), Pisum sativum (garden pea), Vicia faba (broad bean), Lathyrus clymenum
(Spanish vetchling). Table 8 demonstrates distribution of different pulses
throughout the EBA. Almost all pulses are present in the settlements throughout the
EBA. Lathyrus clymenum is observed at Yenibademli Hoyiikk only and Cicer
arietinum is present from the EBA Il onwards at Kiilliioba. The results show that
from the EBA 1l onwards, diversity of crops highly increases. These results can be
due to an increasing need of drought-tolerant pulses and/or an increase in domestic

animal number to feed, since pulses are used as fodder for animals as well.
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Figure 68. Results of stable **C isotope analysis of barleys from Troy Il and Troy IV (Blum
& Riehl, 2015, Fig. 22).

Kiilliioba provides a detailed information on pulses and changes in their distribution
and number through time. According to Figure 69, total amount of pulses increases
from the late EBA 11 onwards. In particular increase in bitter vetch, with a large find
of purely processed Vicia ervilia, suggests its major consumption by humans (Cizer,
2015). Similarly, other pulses must have been consumed by humans majorly.
Therefore, the society at Kiilliioba, grows a broad spectrum of crops from the late

EBA Il onwards mainly for human consumption.
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Figure 69. Distribution and relative abundance of pulses throughout the EBA at Kiilliioba.
Abbreviations refer to Table 2.

Due to aridity and altered pastures and natural fodder, pulses that can be used as
animal fodder are expected to increase. As already discussed, Kiilliioba presents a
wide range of pulses that can be used as fodder for animals as well from the late
EBA 1l onwards. In Table 9, pulses that are mainly eaten by human already specified
in Table 8 and Figure 69 and crops and cereals that are definite fodders including
Trifolium (clover), Trifoliea, Trigonella capitala/lunata-t. and Bromus spp. (grass)
are listed. As shown in Table 9, number of all pulses highly increases in the EBA 11
that may point to an increase in human population and/or number of domestic
animals. In the EBA Il and the late EBA 11II/MBA, number of all pulses, except
bitter vetch, significantly decreases.
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6.1.2. Changes in Animal Husbandry Practices in Western Anatolia

under Aridity

Analysis of animal remains from Kanligegit, Yenibademli Hoyiik, Maydos-
Kilisetepe, Troy, Demircihdyiik, Kiillioba, Ulucak Hoyilik, Cukurici Hoyiik,
Aphrodisias-Pekmez and Karatag-Semayiik contributes the knowledge on animal
husbandry practices throughout the EBA and at the transition to the MBA across the
region (Figure 70).

Kanligecit

VaNbademi Maydos-Kilisetepe a
Hoyuk Troy Demircihoyik
' Kull}]oba

Ulucak Hoyiuik

Cukurici Hoyluk S
! Aphrodisias-Pekmez

‘ J(aratas—Se'Fnayuk

*

>

graphlos, GNESIAIEIE DS, Usnp, Usesh |

Figure 70. Map showing the western Anatolian sites with zooarchaeological analysis
mentioned in the text.

Kanligegit, Kirklareli, provides a faunal assemblage that consists of more than 9,700
identified specimens including domesticated and wild mammals is dated to the EBA,
ca. 3000-2000 BC (EBA I: 3000-2700/2600 BC, EBA 11: 2700/2600-2300 BC, EBA
[11: 2400-2200 BC and the late EBA 11I/MBA: the very end of the 3 millennium
BC (based on *C dating)). Almost half of the EBA faunal assemblage belongs to
mixed phases and are not included within this study (Benecke, 2012). Domestic
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animals including sheep, goat, cattle and pigs are always the dominating animals in
comparison to wild ones throughout the EBA. Abundance of each domestic animal

species, however, increases or decreases from period to period.

Faunal remains from Maydos-Kilisetepe, Canakkale, includes ca. 4,000 identified
specimens that are dated to the EBA 111 (2080/2060 BC (**C dated)) and the late
EBA lll/early MBA (2080-1945 BC (*4C dated)). The assemblage is comprised of
domestic and wild mammals, birds and molluscs (Se¢men, 2018). In both periods,
goat and sheep are abundant domestic animals and the number of wild animals is

always insignificant in comparison to domestic animals.

Yenibademli Hoylik, Gokgeada, provides a faunal assemblage of ca. 12,600
identified specimens that is dated to the EBA Il. Domestic and wild mammals,
reptiles, bird, fish and molluscs comprises the assemblage (Giindem, 2010). During

the period, sheep and goat are the dominating animals.

The faunal assemblage of Troy, Canakkale, consists of ca. 19,400 identified
specimens that were yielded from occupation phases of Troy I-111 and is dated to the
EBA, (ca. 2900-2200/2150 BC). It includes domestic and wild mammals, reptiles,
birds, fish and molluscs (Giindem, 2010). The dominating animals are sheep and
goat throughout the EBA.

Demircihdyiik, Eskisehir, provides a faunal assemblage including ca. 65,000
identified specimens is dated to the EBA | (3000-2700 BC), EBA 11 (2700-2400
BC) and the MBA. It consists of domestic and wild mammals (von den Driesch &
Boessneck, 1987). In the all three periods, sheep and goat are the dominating

domestic animals.

The animal remains from Kiilliioba, Eskisehir, consist of ca. 5,800 identified
specimens that are dated to the EBA (3000-2000 BC). However, the animal bones
from the EBA Il and EBA 11l were collected and studied together, since the
assemblage size of the EBA 11 is very little. The remains include domestic and wild

mammals (Giindem, 2010). In both groups, sheep and goat are the abundant animals.
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Ulucak Héyiik, Izmir, provides a faunal assemblage of ca. 1,800 identified
specimens that are dated to the EBA Il. The assemblage includes domestic and wild
mammals, birds, reptiles and molluscs (Giindem, 2010). During the EBA II, sheep
and goat are the dominating domestic animals.

Animal remains from Cukurici Hoyiik, Izmir, includes ca. 830 identified specimens
that are dated to the EBA 1 (2900-2750 BC (**C dated)). The assemblage includes
domestic and wild mammals (Horejs et al., 2011). Similar to other sites, sheep and
goat are the dominating domestic animals here as well.

Karatag-Semayiik, Antalya, yields a faunal assemblage that includes ca. 1,600
identified species and ca. 300 of them are mixed materials that are not included in
this study. The assemblage is dated to the EBA (ca. 3000-2000) and the MBA. The
assemblage includes abundantly domestic mammals (Hesse & Perkins, 1974).

The faunal assemblage from Aphrodisias-Pekmez, Aydmn, includes ca. 950
identified specimens that are dated to the EBA. It includes domestic and wild

mammals and turtle (Crabtree & Monge, 1986).

Zooarchaeological analysis on animals remains will be investigated to understand
changes in animal husbandry practices that can be related to the particular climatic

event. To do it following changes will be search for:

1. Favouring domestic animals with less food and water requirements to avoid
adverse impacts and limitations of less water availability and altered natural
pastures;

a. A decrease in sheep to goat ratio;
b. An increase in sheep/goat to cattle ratio.

2. Anincrease in number of hunted wild animals, in particular, fallow deer and
wild boar, to remedy the lack in food and diversify meat source;

3. Favouring or disfavouring pigs and wild boars depending on some factors.

a. An increase in amount of pigs and wild boars, since they are

carnivore and prolific as a cheap alternative for meat procurement;
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b. A decrease in amount of pigs and wild boars, since they live in
forested environment with water and are not suitable for a pastoralist

economy.

This study focuses on changes in distribution and number of domestic animals,
sheep (Ovis aries), goat (Capra hircus), cattle (Bos taurus) and pig (Sus
domesticus), and wild animals, fallow deer (Dama dama) and wild boar (Sus scrofa)
and the ratios of Ovis aries to Capra hircus and Ovis aries/Capra hircus to Bos

taurus.

Table 10 demonstrates zooarchaeological data from the western Anatolian sites
focusing on mentioned domestic and wild animals. However, the data has some

problems to discuss.

At Kiilliioba, the animal remains from the EBA II and III were studied together,
since the EBA 111 assemblage is very little. This study aims at observing changes in
animal management in each period separately, and therefore, Kiilliioba EBA 11/111

assemblage is not included within this study.

At Aphrodisias-Pekmez, all faunal remains from possibly different periods of the
EBA were collected and studied together and this makes this assemblage useless for

this study. Thus, Aphrodisias-Pekmez assemblage is excluded from this study.

The MBA faunal assemblage from Karatag-Semayltik is represented by only 2
animal bones. Therefore, this assemblage is not included as well.

Moreover, similar to archaeobotanical data, sizes of assemblages from different sites
vary greatly. Therefore, to make all assemblages comparable with each other,
relative abundance of animal species in each assemblage was calculated and

presented in Table 11.

To overcome the adverse impacts of water scarcity and deteriorated natural pastures,
sedentary agriculturalists are expected to favour domestic animals with less food
and water requirements. Therefore, changes in domestic animal preference will be

examined through ratios of sheep to goat and sheep/goat to cattle. A decrease in
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sheep to goat ratio and an increase in sheep/goat to cattle ratio may signal drought

conditions.

According to Figure 71 and Table 11, in the EBA 1, the number of animals differs
highly. In all settlements, except Karatas-Semaytik, sheep and goat are the dominant
animals. At Karatas-Semaytik, cattle are abundant. In the EBA II, sheep and goat
are still the main animals in all settlements, except Karatag-Semayiik and Kanligecit.
At Karatag-Semayiik, cattle are still the major animal and at Kanligegit, cattle and
pig, being of equal frequencies, are more than sheep and goat. In the EBA 111, sheep
and goat are dominant at Troy and Maydos-Kilisetepe only. At Karatas-Semayiik
cattle are abundant. In the late EBA III/MBA, sheep and goat are the dominant
animals at Demircihdyiik and Maydos-Kilisetepe. At Kanligegit pigs are abundant.
In summary, although some settlements show similar patterns, there is not a general
regional pattern. It seems that each settlement behaves uniquely in animal preference

and management.
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Figure 71. Relative abundances of domestic animals through time across the region.
Abbreviations refer to Table 10.
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Similar to archaeobotanical data, observing changes in zooarchaeological data in
settlement basis changes can provide a better understanding. Table 12 shows
distribution and relative abundance of animals through time in each settlement that
was continuously occupied, in particular in the EBA 11 and the late EBA [1I/MBA.
Table 13 shows, changes in animal preference in respect to previous period. Under
drought conditions, a decrease in sheep to goat ratio and an increase in sheep/goat
to cattle ratio are expected. Regarding Table 13, sheep to goat ratio does not show
any evidence for a possible drought event in the late EBA 11I/MBA as it has been
suggested. Only at Kanligecit there is a considerable decrease in ratio, since no goat
bones could be identified. On the other hand, the sheep/goat to cattle ratio at Troy
increases by 44% at the transition from the EBA 1l to EBA 11l and the ratio at
Kanligegit increases by 295% at the transition from the EBA Il to late EBA
[I/MBA. In summary, results suggest a possible environmental and climatic stress
starting at the end of the EBA |1 and continued in the EBA I1I.

Another measure taken against drought conditions is relying on wild animals more
in human diet. Figure 72 shows changes in relative abundance of domestic and wild
animals in each settlement through time. Figure 72 shows that at almost all sites,
domestic animals are always the major animals and at Karatas-Semayiik, no wild
boars and fallow deer could be identified in any period. In the EBA II, the
importance of wild animals in human diet decreases in respect to the EBA I.
However, in the EBA Il1, relative abundance of wild animals in human diet slightly
increases (See Table 13). This trend continued in the late EBA 1II/MBA. In
particular, the amount of fallow deer increases by 9% and 37% at Kanligegit and
Troy respectively at the transition of the EBA 1l to EBA 111 and 224% and 74% at
Kanligegit and Maydos-Kilisetepe respectively at the transition from the EBA 111 to
the late EBA 11I/MBA (See Table 13). These results suggest an increasing need for
wild animals in diet. On the other hand, it should be noted that the increase in fallow
deer at Troy might have a ritualistic purpose as well (Giindem, 2010, p. 18). Overall,
changes in preference of wild animals versus domestic animals show that
importance of wild animals in human diet starts to increase in the beginning of the
EBA 111 and continued in the late EBA I1I/MBA.
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Figure 72. Relative abundance of domestic and wild animals throughout the EBA in western
Anatolian sites. Abbreviations refer to Table 10.

Changes in both domestic pig and wild boar can shed light on climatic and
environmental stress. Figure 73 shows changes in relative abundance of animals
focusing on Sus domesticus and Sus scrofa. According to Figure 73 (also see Table
13), in the EBA II, both wild boar and pig increase at Kanlige¢it. However, at Troy
and Karatag-Semayiik total number of wild boar and pig decreases in this period. In
the EBA III, number of pigs increases at Karatas-Semayiik and considerably at Troy
where wild boar, however, decreases. On the other hand, total number of pig and
wild boar decreases at Kanligecit. In the EBA III L./MBA, pig greatly increases at
Kanligegit and Maydos-Kilisetepe, although number of wild boars decreases in both
settlements. Moreover, Se¢men (2018, p. 35) states that after the earlier 2"
millennium BC, the number of domestic pigs starts to decrease. Due to increased
availability of pig at Troy in the EBA 111, this period is interpreted as a stress period

by Giindem (2010, p. 18), since pig breeding is an easier way to produce much meat.

In summary, the results from sites show an increase in pig and a decrease in wild
boar from the EBA Il onwards, in particular in the late EBA 1II/MBA. This can

point to either a decreasing need for wild boar, since domestic pig can meet the meat
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need or an environmental deterioration that caused a decrease in wild boar and an
increase in domestic pig to overcome loss in meat sources due to that decrease.
Whatever the reason for this, an increase in domestic pig most likely suggests a
stress period already started in the EBA 111 and continued to the late EBA I1I/MBA.
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Figure 73. Changes in relative abundance of animals focusing on Sus domesticus and Sus
scrofa in settlements through time. Abbreviations refer to Table 10.
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6.1.3. Changes in Social and Political Structure of Western Anatolian

Societies under Aridity

It has been suggested that the 4.2 ka BP climatic event and its impacts first affected
agricultural and animal husbandry practices and then, led to social unrest, conflicts,
migrations and collapse. To understand if western Anatolian societies experienced
those, information from excavated key western Anatolian sites that were already
discussed in chapter 4 and several archaeological survey projects in will be
investigated. For this study, surveys projects in Gelibolu Peninsula, Marmara Sea,
Balikesir-Manisa, Biiyiik Menderes, Beycesultan hinterland, Yenisehir-iznik and

Eskisehir regions will be examined.

Social and political changes that can be related to the climatic event will be search

for through:

1. Contemporaneous abandonment of a large number of settlements in
marginal areas.

a. Adopting nomadism with a pastoralist economy that can be
confirmed through a decrease in sedentary settlement number and an
increase in archaeology less visible site number that were
temporarily inhabited by nomads;

b. Migration to refugia and aggregation into larger settlements being
already powerful and having a better access to limited resources that
can be testified through an increase in site number and extent and
population of such settlements.

As already discussed in chapter 4, at the end of the 3" millennium BC, Anatolian
societies including western Anatolian societies, experienced major transformations.
In the late EBA 11I, monumental buildings disappeared, long-distance exchange
network collapsed, representations of ruling elites disappeared and many
settlements were severely destructed and abandoned. The correlation between the
timing of the climatic event and the major transformations and turmoil period

experienced by the western Anatolian societies suggest a causal relationship
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between them similar to the wider eastern Mediterranean region (Massa, 2014;
Massa & Sahoglu, 2015).

Figure 74 shows EBA settlements that were occupied during 2300-1900 BC, i.e.,
suggested drought period and whether or not they underwent a destruction within
the period. The majority of settlements, including Kanligecit, Troy, Seyitomer,
Aphrodisias-Pekmez and Karatas-Semayiik, were destroyed at the end of the 3™
millennium. In particular, as shown in Figure 74 and Figure 75, proportion of
settlements with evidence for destruction has two different peaks, one at 2550-2450
BC and the second at 2250-1950 BC. In particular, the proportion of destroyed
settlements increases from the 24" century BC, reaches a peak in the 21 century
BC and continues in the 20" century BC as well (Massa, 2014; Massa & Sahoglu,
2015). Contemporaneous destruction of a large number of settlements might be due
to conflicts between sedentary agriculturalists for limited arable land and water

resources.

Besides individual site destructions, archaeological surveys contribute to a better
understanding of abandonment and continuity of settlement in regional scale. A
study focusing on the central and western Anatolia provides a longue durée
perspective on changes in settlement patterns including the EBA through
examination of 11 archaeological survey projects in western and central Anatolia
(Massa, 2014). In Figure 76, chosen surveys areas are demonstrated and surveys
with numbers between 1 and 7 are located in western Anatolia that are focused
within the study. Massa (2014) chose surveys to analyse regarding some criteria to

avoid methodological limitations as much as possible (Figure 77):

Proximity to a well-stratified site;
Degree of detail in the publication;

The survey methodology;

A

The coverage of EBA materials and settlements.
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Figure 75. Graph showing proportion of destroyed settlement throughout the EBA (Massa,
2014, Fig. 8).

Figure 76. Map showing locations of investigated archaeological surveys (Massa, 2014, Fig.
5). 1. Gelibolu Peninsula, 2. Marmara-Balikesir, 3. Balikesir-Manisa, 4. Biiyiik Menderes,
5. Upper Biiyiik Menderes, 6. Yenisehir-izmir, 7. Eskisehir, 8. Cumra plain, 9. Konya-
Karaman, 10. Alisar hinterland, 11. Elbistan-Maras.
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Figure 78 demonstrates that in the EBA Il number of settlements greatly increases
in comparison to the EBA 1. However, in the EBA 1lI (ca. 2400-1950 BC), the
number of settlements dramatically decreases in all survey areas and in most
extreme cases, 80% of the settlements in Gelibolu peninsula, Marmara-Balikesir and
Upper Biiyilk Menderes disappeared. In the MBA, however, while number of
settlements in some survey areas continues to decrease, in areas such as Biiyiik
Menderes and Upper Biiyiikk Menderes, site numbers increases. The destruction
period that is discussed above, clearly overlaps with the dramatic decrease in site
numbers during the EBA 111 (Massa, 2014).

A more detailed investigation of changes in settlement pattern in the Upper
Menderes that is based on studies by Abay (2011) and Dedeoglu (2014) provides a
better understanding (Massa & Sahoglu, 2015). This survey, focusing on both the
main valley and highlands, is the only one that specifies the size of the settlement
for each period (Figure 79; Dedeoglu, 2014) and therefore, makes it possible to

understand changes in size extent as well, besides site numbers.

As shown in Figure 79, the number of sites considerably increases in the EBA II.
However, the EBA 11 presents a dramatic drop in site numbers and occupied area.
In the EBA IlI, abundantly larger sites in the main valley continued from the
previous period and almost all smaller sites both in the main valley and highlands
were abandoned. In the MBA, the number of sites in the main valley and highlands
increases again. The considerable decrease in the EBA 11 seems to be linked to the
4.2 ka BP climatic event and its impacts for some reasons. First, considerable
number of sites decreased more or less contemporarily in the region. Second, smaller
sites in marginal areas in the highlands and the main valley abundantly disappeared.
Finally, surviving sites are the larger settlements close to a water resource in the
main valley. Moreover, there are no mass burials to indicate sudden and great
reduction of population or no evidence for movement of populations to another
regions that is testified through a decrease in site numbers in many other regions as
well. Regarding this information, the location of surviving settlements near water

resources, disappearance of sites in marginal areas, no newly founded settlements
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in the period, people from these abandoned sites must have not disappeared but more
likely shifted to archaeologically less visible socio-economic life-styles such as
nomadism in the highlands (Massa & Sahoglu, 2015). Moreover, archaeological
research showed that there was no evidence for aggregation of populations from
deserted sites into the survived larger settlements. Whilst some of the populations
might have been centralized into some of the survived settlements in the main valley,
the total population in the survey area definitely decreased (Dedeoglu, 2014).
Therefore, those people who did not move to the larger settlements must have shifted
to pastoralism and inhabited archaeologically less visible sites in the highlands as
Massa and Sahoglu (2015) suggested.

@ 10-20na
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Figure 79. Map showing Upper Menderes survey area and changes in location and size of
sites throughout the EBA and the MBA. a. EBA | (3200-2800 BC), b. EBA 1l (ca. 2800-
2400 BC), c. EBA 111 (ca. 2400-1950 BC), d. MBA (ca. 1950-1650 BC) (Massa & Sahoglu,
2015, Fig. 7).
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In summary, contemporaneous abandonment of large number of settlements in
many regions that coincides with large number of settlement destructions in
Anatolian peninsula suggests a crisis period in the EBA I1Il. In particular,
disappearance of smaller sites in marginal areas and the main valleys and survival
of larger settlements close to a water resource clearly point to a crisis period during
the EBA 111 in Upper Menderes region as well. As Massa (2014) states, regarding
no mass burials, no newly founded settlements in Upper Menderes case, no
considerable increase in neighbouring areas where these people could settle, the
explanation of disappearance of thousands of people can be shifting to a pastoralist

economy and nomadism that are archaeologically less visible.
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CHAPTER 7

DISCUSSION

This thesis aims at understanding if the 4.2 ka BP event and societal changes in
western Anatolia at the end of the 3™ millennium BC are causally related through
integrated examination of palaeoenvironmental, bioarchaeological and
archaeological data. As discussed in chapter 3, palaeoenvironmental analysis on
several western Anatolian proxies clearly presents the record of the 4.2 ka BP event
that seems to reach a peak around 4200 calBP. Examination of archaeobotanical,
zooarchaeological and archaeological data evidences that western Anatolian
societies responded to the drought event in various ways through changes in
agricultural and animal husbandry practices and changes in regional settlement

patterns.

There are only five palaeoenvironmental archives that cover the 4.2 ka BP event
period (Figure 80 and Figure 81). All proxies, except the stalagmite record from
Kocain Cave where the event is interpreted as a cooling event, provides a record of

the 4.2 ka BP event as a drought event.

The archives with more concrete evidence for the event are clustered in the
northwestern Anatolia that means the coastal region and southwestern Anatolia
significantly lack palaeoenvironmental analysis. Moreover, the temporal resolution
of the studies is abundantly low. Only the analysis on stalagmite in Uzuntarla Cave
has a very high resolution of 2.6 years. However, the record of the event starts 4100
BP that means it does not cover the entire event period. Therefore, it is not possible
to reach an ultimate conclusion on the precise timing of the event in the region but
the results seem to concentrate around 2200-2000 BC with a starting date ca. 2450
BC and an end date ca. 1950 BC.
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Figure 80. Map showing sites with palaeoenvironmental data that has the record of the 4.2
ka BP event period in western Anatolia.

Site Analysis Evidence Period Resolution Reference
Uzuntarla Cave, | Stable (8'%0 and §*C) | A drop in 81*C values | ca. 2050-1930 calBC 2.6 years Goktiirk, 2011
Kirklareli isotope analysis on | and an increase in | (based on Th dates) Massa & Sahoglu,
stalagmite 3180 values 2015
Less rainfall,
increased
temperature
Lake Iznik, Bursa | Geochemical, Low lake level, very | ca. 44-4.2 ka calBP Low Ulgenetal , 2012
mineralogic and | low or lack of| (based on*C AMS and Miebach et al,
palynological analysis | deposition and/or | Pb-Cs dates) 2016
on sediment cores eroison and forest
retreatment
Kureysler Valley, | Stable (5":0) isotope ca. 4200 calBP Low Ocakoglu et al,
Kiitahya and palynological (based on 14C dates) 2019
analysis on sediment
cores
Kocain  Cave, | Stable (8'%0 and §°C) | Low 31C values and | ca. 2260 BC and lasted | 2.3 years Goktiirk, 2011
Antalya isotope analysis on | high 3120 values for ca. 80 years
stalagmite (based on Th dates)
Elmal Basin | Palecenvironmental High lake level and | ca. 2000 BC 200-300 years? | Foss, 2006
(Karagdl), investigation on lake | large extent of lakes | (based on Massa & Sahoglu,
Antalya sediments palecenvironmental 2015
and archaeological
interpretation)

Figure 81. Sites with palaeoenvironmental data having a record of the 4.2 ka BP event in
western Anatolia.
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As discussed in chapter 6, “Responses to the 4.2 ka BP Event in western Anatolia”,
changes in agricultural and animal husbandry practices of western Anatolian
societies and changes in regional settlement patterns seem to be possible responses
to the drought event.

There are only five western Anatolian sites with archaeobotanical data that provides
information on the agricultural practices throughout the EBA and the beginning of
the MBA, ca. 3000-1900 BC (Figure 82). However, only Troy and Kiilliioba present
a long-term perspective on the subject. Table 14 shows the summary of evaluation
of archaeobotanical analysis at Troy and Kiilliioba. Some results show that Troy and

Kiilliioba responded in a similar way to the event.
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Figure 82. Map showing western Anatolian sites that provide archaeobotanical data for
agricultural practices in the EBA and the beginning of the MBA.

According to the analysis results, at Troy, the ratio of wheat to barley decreases by
83% in the EBA III (Table 4). At Kiilliioba, the ratio of wheat to barley decreases
by 96% in the late EBA 11 and by 8% in the EBA 1l1 and the ratio of glumed wheat
to free threshing wheat increases by 16% in the EBA 111 (Table 4). The results from
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Kiilliioba show a stress period already started in the late EBA Il and continued in
the EBA 111 that is supported by the results from Troy as well. On the other hand,
both sites do not show any evidence for a stress period in the late EBA 11I/MBA,
I.e., suggested drought period.

Table 14. Overall evaluation of archacobotanical analysis at Troy and Kiilliioba.

. EBAIII L.
Period EBA Il EBA IlI /MBA
Site TRY | KO TRY | KO | TRY KO

A decrease in wheat : barley X X X X
An increase in glumed wheat : free

. X X
threshing wheat
An increase in drought-tolerant pulses X X
An increase in fodder for animals X X X
Increased diversity of crops X X X X
Crops grew under aridity X

At Kiilliioba, the relative abundance of drought-tolerant pulses gradually increases
in the EBA 11l and the late EBA I1I/MBA. In particular, the consumption of bitter
vetch considerably increases through the periods. An increase in relative abundance
of drought-tolerant pulses seems to point to a drought event from the EBA IlI

onwards.

Crops became more diverse at Kiilliioba from the early EBA II onwards and at Troy
in the late EBA 11I/MBA. Considering broad range of crops and the increase in the
relative abundance of pulses, societies tried to buffer the risk of total crop failure

from the late EBA Il onwards.

The relative abundance of crops used as animal fodder including pulses increases
starting from the late EBA Il onwards at Kiilliioba. Although it cannot be certainly
determined if these pulses were mainly grown for animal or human consumption,
an increase in such crops suggest an increasing need for more food, in particular

pulses, from the late EBA 11 onwards.
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Comparison of isotope analysis results of barleys from Troy Il and Troy IV clearly
shows that barleys in Troy IV, i.e., the late EBA III/MBA, grew under water

scarcity, although the results do not signal for a severe drought event.

In summary, as Table 14 shows, changes in agricultural practices at Kiilliioba start
to show evidence for a possible drought event already in the late EBA Il that
continued in the EBA I11. Although, diversity of crops and the relative abundance
of pulses increase in the late EBA I1I/MBA, the ratios of wheat to barley and glumed
wheat to free threshing wheat do not show any evidence for a drought event. At
Troy, the ratio of wheat to barley shows signals of a drought event in the EBA IlI
and isotope analysis on barleys demonstrates a slight water scarcity in the late EBA
[HI/MBA. It seems that Troy does not provide much evidence for a drought event.
However, it should be reminded that archaeobotanical data from Troy is restricted
and majority of changes cannot be examined at this site. Overall, it seems that from
the late EBA 1l onwards, both sites in the coastal region and northwestern Anatolia

suffered from a drought event.

There are more sites in western Anatolia that provide EBA faunal assemblages
(Figure 83). However, only Kanligecit, Maydos-Kilisetepe, Troy and Karatag-
Semayiik out of 10 sites provide a long-term understanding on the animal husbandry
practices in western Anatolia. The sites with zooarchaeological data are abundantly
located in the north of western Anatolia. The summary of zooarchaeological analysis

in western Anatolia is presented in Table 15.

According to analysis results, in the EBA I, the sheep to goat ratio at Kanligegit
and Karatag-Semayiik decreases by 18% and 47% respectively, but it increases at
Troy (Table 13). In the EBA III, the sheep to goat ratio increases at Kanligegit, Troy
and Karatag-Semayiik. In the late EBA III/MBA, only at Kanligegit, the ratio
significantly decreases due to the absence of goats. However, it should not be
forgotten that there are animal bones that could not be identified if they belong to a

goat or a sheep and therefore, the result from Karatag-Semayiik might be misleading.
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Figure 83. Map showing western Anatolian sites that provide archaeozoological data for
animal husbandry practices in the EBA and the beginning of the MBA.

Table 15. Overall evaluation of zooarchaeological analysis at Kanligegit, Troy, Maydos-
Kilisetepe and Karatas-Semayiik.

Period EBAII EBA I EBA Ill L/MBA
Site KG | TRY | K-S | KG | TRY | K-S KG M-K

A decrease in sheep | X X

: goat

An increase in

sheep/goat : cattle X % X X

Ar] increase in wild X X X X X

animals

Evaluation of wild X X X X X

boar and pig

On the other hand, at Maydos-Kilisetepe the sheep to goat ratio increases. These
results suggest a possible environmental deterioration in the EBA Il experienced by
Kanligecit and Karatag-Semayiik. There are no signs of a drought event in the EBA
IIT and only Kanligegit seems to point to a possible drought event in the late EBA
II/MBA. However, this conclusion is not definitive on its own. Overall evaluation

of all changes will provide a comprehensive understanding on the subject.
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The sheep/goat to cattle ratio increases at Troy and Karatas-Semaytik in the EBA 11.
Inthe EBA 111, itincreases only at Troy. In the late EBA 11I/MBA, the ratio increases
by 273% at Kanligegit (Table 13). These results point to a possible drought event in
the EBA Il that continued in the EBA 11l and the EBA 11I/MBA. However, these
results are based on very site-specific changes in animal preference. An overall

evaluation of changes will provide a better understanding.

The change in the relative abundance of wild animals is observed best at settlement
basis. At Troy the relative abundance of wild animals significantly increases in the
EBA Il and then, increases in the EBA 111 as well. The relative abundance of wild
animals at Kanligecit increases in the EBA II and the late EBA III/MBA but
decreases in the EBA 1ll. At Maydos-Kilisetepe, the relative abundance of wild
animals increases in the late EBA 11I/MBA. Interpreting these results all together to
draw a conclusion is not possible, since Kanligegit seems to present conflicting
strategies. Only Troy shows a reliable increase through time. As a general
conclusion, dependence on the wild animals seems to increase already in the EBA
Il and continued in the EBA 111 and the late EBA I1I/MBA.

The relative abundance of wild boar and pigs varies by site. It is not possible to
suggest a regional trend. Site-based interpretation can provide some meaningful
insights. At Kanligegit, the relative abundance of wild and pigs increases in the EBA
Il and decreases in the EBA 111. In the late EBA 11I/MBA, the relative abundance of
pig slightly decreases but that of wild boar significantly increases. Already discussed
in chapter 5, both pig and wild boar require forested environment and higher water
availability. On the other hand, pigs can be fed as an alternative cheap meat source.
Moreover, similar to wild boars, fallow deer require a forested environment as well.
Keeping this in mind, in the EBA I, there must have been favourable environmental
conditions, while in the EBA 1ll, a drop in all three species suggests a possible
drought event. In the late EBA 11I/MBA, as pigs decrease, wild boars increase and
the relative abundance of fallow deer significantly increases that suggest favourable
conditions for the wild animals. On the other hand, these can suggest a stress period

as well and the society started to be more depended on the wild animals due to the
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failure in domestic animal husbandry. Therefore, the results from Kanligegit suggest

unfavourable environmental conditions in the EBA 111 and the late EBA 11I/MBA.

At Troy, the relative abundance of pig and wild boar decreases in the EBA Il and in
the EBA 111, as wild boars slightly decrease, pigs significantly increase. According
to the changes in species, the EBA 1l was not favourable in terms of environmental
conditions. However, the relative abundance of fallow deer, that also requires
forested environment, significantly increases in the EBA 1l and continued to
increase in the EBA 1ll. The increase in fallow deer might be interpreted as a
consequence of cultural preference, since it had clear ritualistic functions in the later
phases of Troy (Giindem, 2010). Therefore, the decrease in both wild boar and pig
can be due to either unfavourable environmental conditions or increasing
contribution of fallow deer to the human diet, besides its ritualistic purposes. In the
EBA I11, as the relative abundance of wild boar decreases, the relative abundance of
pig with fallow deer significantly increases. This period at Troy is interpreted as a

stress period (Glindem, 2010) that might be related to the 4.2 ka BP event.

At Maydos-Kilisetepe, in the late EBA I1I/MBA, the relative abundance of pig
increases, as that of wild boar decreases. On the other hand, the relative abundance
of fallow deer increases ca. 75% (Table 13). It seems that Maydos-Kilisetepe has a
trend that is similar to that of Troy in the EBA 1ll. Therefore, a stress period can be
suggested for the late EBA I1I/MBA Maydos-Kilisetepe as well.

Karatag-Semayiik has a different trend than other sites. It should be reminded that
there are only pigs and there are not any wild boars or fallow deer at the site. The
relative abundance of pig decreases in the EBA Il and increases in the EBA III.
Similar to the cases at Troy and Maydos-Kilisetepe, this may point to a crisis period
in the EBA I11 that can be related to the 4.2 ka BP event. However, the data from
Karatag-Semayiik is very restricted that it is not possible to reach a reliable

conclusion.

In summary, as seen in Table 15, changes in animal preference through the EBA
vary by site. Each site seems to act uniquely in each period. The signals from

Karatag-Semayiik that can be related to a drought event should be interpreted
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sceptically. On the other hand, at Troy, overlapping changes point to a drought event
in the EBA III. Changes at Kanligegit suggest a drought event in the late EBA
[I/MBA and results from Maydos-Kilisetepe seem to support it. Regarding the
information from Kanligegit, Maydos-Kilisetepe and Troy, a drought event started
in the EBA 11 and continued into the late EBA I1I/MBA.

Investigation of several survey projects and key sites in western Anatolia shed light
on changes in socio-political changes in EBA societies that can be related to the 4.2
ka BP event. Analysis on sites in the Anatolian peninsula that cover 2300-1900 BC,
i.e., suggested drought event, focusing on destruction evidence shows that starting
from the 24™ century BC, majority of sites in western Anatolia were destroyed by
large fire disasters. In particular, the proportion of destroyed settlements reaches a
peak in the 21% century BC. These destructions can be interpreted as a result of
conflicts between sedentary agriculturalists for limited arable land and water

Sources.

According to the results of analysis of seven survey projects in western Anatolia, in
the EBA 11, in all areas the number of sites increases by ranging from 25% to 270%.
However, in the EBA Il (2400-1950 BC), the number of sites dramatically
decreases in all region. In particular, the number of sites decreases by 80% in
Gelibolu Peninsula, Marmara-Balikesir and Upper Biiyiik Menderes regions and
60% in Biiyliik Menderes region. Moreover, the number of sites still continues to

decrease in some regions after 1950 BC, i.e., the MBA as well.

The increase in the proportion of destroyed settlements in 2300-1900 BC and large
number of site abandonments in the all survey regions in western Anatolia in the
EBA 111, 2400-1950 BC seems to agree on a crisis period that might be linked to the
4.2 ka BP event. Moreover, lack in mass burials or evidence for migration of large
populations from a region to another (Massa, 2014), people who had substantially
abandoned sites must have shifted at archaeologically less visible sites that were
related to a more mobile life-style with a pastoralist economy as in northern Syria
(Wossink, 2009).
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Figure 84 shows locations of sites with palaeoenvironmental, zooarchaeological and
archaeobotanical data that confirms a drought event, i.e., the 4.2 ka BP event and
Table 16 shows the results of archaeobotanical and zooarchaeological analysis and
changes in the regional settlement patterns in western Anatolia from the EBA 11

onwards all together.
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Figure 84. Map showing sites that provide palaesoenvironmental, zooarchaeological and
archaeobotanical data for the 4.2 ka BP event in western Anatolia. Yellow dots: sites with
palaeoenvironmental data, Red dots: sites with zooarchaeological data, Red dots with a
cross: sites with both zooarchaeological and archaeobotanical data.

According to Table 16, some settlements, such as Kanligegit and Troy, show strong
evidence for a drought event and on the other hand, some such as Kiilliioba, Maydos-
Kilisetepe and Karatag-Semayiik partial, i.e., give weak, or no evidence for the very
same event. All these responses considered together; settlements seem to provide
conflicting results regarding the presence of a common drought event. However,
explaining these results is not that simple and factors that will be discussed in details
later in this chapter can provide come explanations. The microclimate of the regions

Where some sites, such as Karatag-Semaytik, are located might be such that buffers
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the impacts of the event and therefore, these sites provide weak evidence for a

drought event.

In addition, the societies in some sites, for example Troy, Kiilliioba and Maydos-
Kilisetepe, might have followed different subsistence strategies and for example,
received crops or animals from smaller sedentary sites or exchanges crops and
animals with pastoralists in highlands. Therefore, they were able to cope with the
adverse impacts of the drought event and in some cases, were able manage to survive

the crisis period without destruction.

Moreover, it is possible that some societies at some sites, such as Troy, did not have
to change their managements of both agriculture and animal husbandry. In some
cases, changes in either animal or plant preference might have been enough to
overcome the impacts of the aridity. Furthermore, as in the case of EBA IlI Troy,

changes in the husbandry of only some animals were sufficient to buffer the impacts.

Since the results of changes in agricultural and animal husbandry practices and
changes in regional settlement patterns are majorly site-specific, a more meaningful
explanation can be derived through overall interpretation of different responses from

different sites.

Overlapping changes in agricultural and animal husbandry practices and changes in
regional settlement patterns points to a disturbance in the EBA 111 (ca. 2400/2300-
2200 BC) and the late EBA I1I/MBA (ca. 2200-1950 BC). The duration of the
disturbance period seems to correlate with the record of the 4.2 ka BP event, ca.
2450-1950 BC, in the region. Therefore, contemporaneous changes in agricultural
and animal husbandry practices and changes in regional settlement patterns seems
to be the result of a common event and the 4.2 ka BP climatic change appears as a

strong factor behind these changes.

Although the 4.2 ka BP event is a strong driver that seems to explain societal
changes in western Anatolia at the end of the 3" millennium BC, there could be
another factor in play as well. As previously stated, at the end of the 3™ millennium

BC the long-distance exchange network collapsed and the relations between western
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and central Anatolia drastically decreased. In the early MBA, after the crisis period,
as central Anatolia with inner western Anatolia developed closer contact with
Mesopotamia both culturally and possibly politically, the coastal region of western
Anatolia became a part of the Aegean (Sahoglu, 2005; Fidan et al., 2015). Although
the true reason why western Anatolia was not active in this new exchange network
is not known, changing needs and demands for raw materials may explain it. In the
beginning of the MBA, a new exchange network between central Anatolia and
Mesopotamia was established and tin possibly from Afghanistan and other goods
were the basis of it. Possibly local tin in Anatolia was not enough to meet the
increasing demand and therefore, tin from other regions was provided through this
new network by Assyrians in Mesopotamia. As a result, the exchange routes moved
eastward and western Anatolia lost its importance (Sahoglu, 2005) and experienced
a crisis period that was suggested by analysis on bioarchaeological and
archaeological data. The region became active again in the MBA in the time of
Hittites in central Anatolia and Minoans in the Aegean (Sahoglu, 2005; Fidan et al.,
2015). However, to find out the real reason for the decreased engagement of western
Anatolia with new exchange network in the beginning of the MBA more studies are

needed.

Even though this research detected changes in subsistence strategies and settlement
patterns that could be causally linked to the 4.2 ka BP event, there are some

important problems regarding the data.

The major problems in linking the palaeoenvironmental and archaeological data is
the difference in temporal and spatial scales and resolution. Palaeoenvironmental
studies focus on changes through thousands of years, whereas archaeological studies
deal with changes in centuries, decades and even years. Therefore, the temporal
resolution of palaeoenvironmental studies are majorly coarse in comparison to
archaeological studies and sometimes it is hard to establish a good chronological
correlation. Similarly, the timing of the event is not very clear in the region. As
discussed above, the palaeoenvironmental analysis is based on proxy data from 4
sites and only 3 of them, Uzuntarla Cave, iznik Lake and Kureysler Valley, present

clear evidence for the 4.2 ka BP event and its impacts in the region. The temporal
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resolution of these three studies are very low, except Uzuntarla Cave where the
entire event is not recorded. Thanks to high resolution data from Uzuntarla Cave, it
can be securely said that the event ended ca. 1950 BC. However, the beginning of
the event is not clear. According to the analysis on Lake iznik, it started ca. 4400
BP, i.e. 2450 BC, with a low temporal resolution. The results from Kureysler Valley
just point to a date ca. 4200 BP that is possibly when the event reached a peak. The
timing of the event in western Anatolia seems to be conflicting with the suggested
event period in the eastern Mediterranean region that is mostly accepted as 4.2-3.9
ka BP. Could the event have started ca. 200 years earlier in western Anatolia?
Although it may not be known exactly how many years earlier it started, it possibly
started earlier than 4200 BP. There are some other palaeoenvironmental studies
show that the event started earlier, ca. 2300 BC in Anatolia and the eastern
Mediterranean (cf. Nar Lake by Dean et al., 2015; Tecer Lake by Kuzucuoglu et al.,
2011; Northwestern Aegean by Kuhnt et al., 2008 and Ehrmann et al., 2007).
Moreover, changes in bioarchaeological data strongly suggest a drought event in the
EBA 111 (ca. 2440/2300-2200 BC).

Another problem is the different spatial scale of archaeological and
palaeoenvironmental studies. Palaeoenvironmental studies generally benefit from
interpolation and extrapolation of limited number of proxies to determine a general
climatic reconstruction for an entire region. However, impacts of a drought event
differs from region to region depending on microclimate and in order to understand
exactly how a drought event affected a site, palaeoenvironmental investigation
should be performed in the close vicinity of the site. In western Anatolia, there are
only 3 sites, where palaeoenvironmental studies were done, with clear evidence for
the 4.2 ka BP event and they are clustered in north of the study area and only two of
them are in the close vicinity of an archaeological site. As shown in Figure 84,
settlements at Kanlige¢it and Kiilliioba are closer to a site where
palaeoenvironmental studies were done and are expected to be affected by the
climatic change. On the other hand, due to the lack of palaeoenvironmental data in
the coastal region, the past climate there where Troy and Maydos-Kilisetepe are

located is not very well-known and has to depend on extrapolation of other proxy
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data from different sites. In summary, palaeoenvironmental studies should be
performed in the close vicinity of sites to determine the past climatic change and its
impacts in very local scales and to establish better relationships between the impacts
of the event and responses to it.

Archaeological data and methodologies have some problems and limitations as well.
The major problem in archaeological studies is the significant lack in absolute
dating. The dating in an archaeological excavation and as well as bioarchaeological
study is majorly based on archaeological stratigraphy that is very coarse in temporal
resolution. For the scope of this study, the dating is of major importance to make
sure for example, a change in plant or animal preference that can be related to a
drought event that exactly coincides with the 4.2 ka BP event. Only the assemblages
from Kanligecit and Maydos-Kilisetepe are *4C dated and therefore, analysis on
them can provide highly reliable results. The rest of the bioarchaeological
assemblages are dated according to the archaeological stratigraphy and changes in
those assemblages can be less securely linked to the climatic event. Moreover, the
analysis of plant remains from Kiilliioba signals for a drought event already in the
EBA 11 (ca. 2500-2400/2300 BC) that is based on archaeological stratigraphy. Cizer
(2015) emphasizes the need for a 4C dating at Kiilliioba to locate the analysed
assemblage chronologically and mentions that the assemblage might belong to a
later period that coincides with the 4.2 ka BP event.

Although archaeobotanical and zooarchaeological studies significantly contribute to
a better understanding of human responses to a climate change, the number of such
specialist studies are very limited in western Anatolia. A few sites provide very well
studied data and its interpretation (cf. Cizer, 2015; Glindem, 2010). Moreover, sites
generally provide either archaeobotanical studies or zooarchaeological studies that
prevents studying and interpreting both studies together at the same site. In western
Anatolia, only two sites, Kiilliioba and Troy, provide both archaeobotanical and
zooarchaeological data. Thus, changes in plant and animal preferences through time
at Troy can be compared. However, due to the small assemblage size of EBA 11l
Kiilliioba, the assemblages from the EBA II and III were collected and studied

together. Therefore, such a comparison is not possible at Kiillioba. More
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archaeobotanical and zooarchaeological investigations in particular at a same site
will considerably contribute to a better and more reliable understanding on the

subject.

Similar to the archaeological excavations and bioarchaeological studies,
archaeological surveys have some problems and limitations as well. First of all, the
dating in surveys completely depends on archaeological ceramics and small finds
that are collected from the surface of sites and therefore, is very coarse. As discussed
in chapter 6, “Responses to the 4.2 ka BP event in western Anatolia”, the survey
methodology and recorded details of sites differ by projects. It means that each
survey project yields different kind of information in different details regarding
visited sites. Moreover, survey projects in western Anatolia abundantly target to
explore mounds in the main valleys that means highlands, camp sites and other
archaeologically less visible sites and human activities were majorly ignored. In
western Anatolia, only Biiyiik Menderes Survey Project aims at visiting and locating
sites in highlands, besides the sites in the main valley. The methodology and the
detail of recording of surveys in western Anatolia are majorly lacking of some
significant information for the investigation of human responses to a climatic

change.

Both archaeological excavations and surveys focus on sedentary settlements in main
valleys and therefore, provide insights on social, political and economic structure of
sedentary agriculturalist societies in main valleys. It provides highly biased results
on features of ancient societies and creates a huge gap in knowledge on different
socio-economic structures and subsistence strategies by ignoring, for example, more
mobile societies living in highlands or flat settlements in main valleys.
Archaeological studies show that sites yield many plant and animal remains and lead
a very straightforward conclusion that sedentary societies majorly practice
agriculture and animal husbandry. However, they might have followed more
complicated subsistence strategies that are less visible. Better knowledge in past
socio-economic structures and subsistence strategies will contribute to a more
realistic and reliable reconstruction of human-environment interaction and changes

in subsistence strategies as a consequence of a drought event.
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The complexity of human behaviour is one of the most important factors affecting
responses to a drought event. The current knowledge on ancient societies and their
behaviour is limited to several archaeological excavations, partially on surveys and
interpretation of data that they have provided. Apparently, investigation of
bioarchaeological data provides some insights on changes in plant and animal
preference and reflects human decisions under changing conditions in one way or
another. However, investigation of bioarchaeological data has an environmental
deterministic approach that does not take other factors that might have affected
human decision into consideration. In the case of Troy, the increase in fallow deer
seems to be related to a drought event from the environmental deterministic
perspective. However, considering the ritualistic meaning of fallow deer in later
occupation phases of Troy, the increase in earlier periods might have been a cultural
preference as well (Glindem, 2010). This can be the case for some other plant and
animal preferences (cf. plant preference at Yenibademli Hoyilik in the EBA 1I
(Oybak-Donmez, 2005)) at other sites as well. Therefore, a better knowledge on
human behaviour in the past and how it could influence human decision is of major
importance as well to avoid a very straightforward environmental deterministic

approach.
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CHAPTER 8

CONCLUSION

Palaeoenvironmental and archaeological studies have attested a correlation between
the 4.2 ka BP climatic change and the turmoil period in the eastern Mediterranean
at the end of the 3 millennium BC. It has been suggested that the climatic impacts
led to a social unrest, conflicts, migration of populations and in some cases, a
societal collapse following a disturbance in agriculture and animal husbandry.
Several synthetic analyses on the subject have provided insights on the impacts of

the particular climate change and different human responses to it.

The aim of this study was to examine if there is a causal relationship between the
4.2 ka BP event and major changes in social, economic and political structure of
western Anatolian societies at the end of the EBA and to understand different
responses to the particular climatic event. To do this, the methodology of this study
focused on the investigation and interpretation of palaeoenvironmental,

bioarchaeological and archaeological data together.

In the first step, the palaeoenvironmental data from western Anatolia, namely
analyses from Uzuntarla Cave, Lake Iznik, Kureysler Valley, Karagél in the Elmali
Basin and Kocain Cave, were investigated to determine the timing and intensity of
the event in the region. Except the proxy from Kocain Cave, all proxies present
impacts of the 4.2 ka BP event that caused a reduction in rainfall and led to a severe
drought event in the region. Unfortunately, the timing of the event in the region is
not crystal clear. Although Uzuntarla Cave provides a date with high resolution for
the end of the event, ca. 1950 BC, the beginning of it is placed sometime around
2450 BC with low resolution through analysis on Lake Iznik. Other studies coarsely

point to ca. 4200 BP that was possibly the peak of the drought event. Therefore, it
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seems that the event occurred sometime between ca. 2450-1950 BC and reached a

peak around ca. 2200 BC in western Anatolia.

In the second step, changes in agricultural and animal husbandry practices were
examined to determine if there were changes as a response to the drought event,
since both activities directly depend on water availability. Limited number of sites
that are Kiilliioba, Troy, Kanligecit, Maydos-Kilisetepe and Karatag-Semaytik,
provide a long-term perspective on plant and animals preferences of western
Anatolian sites. Analysis on plant remains from Kiilliioba and Troy shows signals
of a drought event that started in the EBA 11l (ca. 2400/2300-2200 BC) and
continued into the late EBA I1I/MBA (ca. 2200-1950 BC). The plant assemblage
from Kiilliioba even suggests that a drought event already began in the late EBA 11
(ca. 2500-2400/2300 BC). Increase in barley, glumed wheat, drought tolerant pulses
and fodder for animals, increased diversity of crops and presence of crops that grew
under aridity were the indicators of a drought event. Similarly, analysis on animal
remains at Troy, Maydos-Kilisetepe, Kanligegit and Karatag-Semayiik presents
impacts of a drought event that started in the EBA 111 and continued into the late
EBA 11I/MBA. Drought conditions were reflected in an increase in goat and wild

animals, a decrease in cattle and changes in wild boars and pigs.

In the third place, to understand changes in social and political structures of
societies, regional settlement patterns were investigated. Archaeological
excavations and surveys indicate an increase in destroyed settlements starting from
the 24" century BC that reaches a peak in the 21 century BC and a dramatic
decrease in site number in every survey area in western Anatolia between ca.2300-
1900 BC. The overlapping changes seem to be related to the drought event. These
changes were most likely the result of conflicts between societies for limited arable
land and water sources and shifting of population into more mobile life-styles with

a pastoralist economic interest to overcome the failure in agriculture.

Considering the timing of the event in the region, ca. 2450-1950 BC and changes in
plant and animal preference and regional settlement patterns that occurred ca.
2400/2300-1950 BC, the 4.2 ka BP event appears as a strong factor that could cause
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societal changes at the end of the 3" millennium BC. Therefore, a causal relationship
between the 4.2 ka BP event and major changes in western Anatolian societies at
the end of the 3 millennium BC can be suggested. However, it should not be
forgotten that there could be other possible factors contributing to it such as
changing economic interests of Anatolian societies and relations between different

regions in the beginning of the MBA as discussed in the previous chapter.

Although a causal relationship between the particular climate change and societal
change in western Anatolia can be suggested, stronger evidence is always needed to
go beyond a coarse correlation between these two phenomena. In linking
palaeoenvironmental and archaeological studies, dates with high resolution for both
studies are of major importance to propose exact causal relationships. In particular,
absolute dating in archaeological studies should be strongly encouraged.
Microclimatic conditions prevailing to the region of each site could accentuate or
buffer impacts of a global climate change such as the 4.2 ka BP event. Therefore,
when interpreting impacts of a climatic change on a site, climatic conditions in the
close vicinity should be considered through conducting local palaeoenvironmental
investigations as much as possible. In particular, new palaeoenvironmental projects

should be initiated in the coastal region.

Moreover, there is definitely a huge need for more specialist studies including
archaeobotanical and zooarchaeological investigations. Such analysis considerably
contributes to a better understanding of impacts of a climatic change on past
societies through shedding light on past subsistence strategies, dietary habits and so

on.

Furthermore, to improve the knowledge on different subsistence strategies and
socio-economic structures, more survey projects that does not target only mounds
in the main valleys but also camp sites, rock shelters and so on in highlands should

be initiated.

At last but not least, the complexity of human behaviour should always be taken into
consideration to avoid a pure environmental deterministic approach and not to forget

that there can always be another factor behind human decision.
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Apparently, the knowledge on the climate change-human interaction in particular
focusing on the 4.2 ka BP event in western Anatolia should be significantly
enhanced. New archaeological studies in collaboration with researchers from other
disciplines that focus on palaeoenvironmental reconstruction and specialist studies
including archaeobotany and zooarchaeology will definitely contribute to a better
understanding. There are some important points that should be highlighted regarding

such studies.

First of all, an archaeological project that wants to enlighten the 4.2 ka BP event and
related human responses must have a very clear research question and some
hypotheses to test. Researchers focusing on palaeoenvironment and the analysis of
plant and animal remains should be involved in the project from the very beginning
and through exchanging ideas a proper research methodology should be defined.

After specifying what kind of information will be sought for the aim of the project
through the methodology, the project should be initiated and palaeoenvironmental,
bioarchaeological and archaeological research focusing on the questioned time
period, ca. 2300/2200-1900 BC, should be pursued simultaneously.
Palaeoenvironmental data should be collected in the close vicinity of the site to
address the issue of local microenvironment and microclimate and analysis of it
should be done with absolute dating and high resolution as much as possible and as
well as, considering the archaeological period in focus.

Bioarchaeological studies, in particular archaeobotanical studies require definitely
specialist researchers from the collection to the analysis due to the nature of remains.
Moreover, such remains from a site should be collected from all over the site as
much as possible in order to accept them as representative remains from the site and
contexts of such remains must definitely specified. Furthermore, bioarchaeological
remains should be *C dated and absolute dating should be considered instead of
archaeological stratigraphy in analysis. Isotope analysis of both animal and plant
remains is very promising for providing vital information that cannot be produced
through other ways. Besides taxonomic classification, isotope analysis should be

performed on bioarchaeological remains. As show in pervious chapters focusing on
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western Anatolia, sites generally provide either archaeobotanical analysis or
zooarchaeological analysis. Instead of this, projects should aim simultaneous
investigations on plant and animal remains to compare changes in different remains

and to cross-check results of each analysis with the other one.

Besides these, one of the most significant aspects is to provide some archaeological
background to non-archaeologist specialists such as botanists, palaeoenvironmental
researchers and so on. Because it is not important to present only the occurrence of
different species and their numbers that is the common information provided by
specialists in particular in western Anatolia but also their interpretation in the
archaeological context. Presence of for example bitter vetch does not contribute to
the subject. However, its interpretation considering its context and other crops that
were found together with can provide some insights on its role in human activity on

the site.

For archaeological research, data can be collected through an excavation or a survey
that is based on the research question of the project. In an archaeological excavation,
grids that will be excavated should be specified for the aim of the project and
considering hypotheses on what kind of responses are expected on a site. Absolute
dating is a must for excavations and the information that is yielded from them as
well. In archaeological surveys the survey methodology and its focus should fit with
the aim of the project.

Considering possible human responses to a drought event, besides larger mounds in
the main valleys, smaller sites both in the main valleys and highlands and as well
as, camp sites, rock shelters and other kind of site should be targeted as well.
Moreover, recording of site should be practiced considering what kind of
information is needed, for example, changes in site in each period, to interpret and
to reach some meaningful conclusions. At the end, the key activity is to put all
palaeoenvironmental, bioarchaeological and archaeological data together and cross-
check and interpret each result from each study and then, trying to draw some

reliable conclusions.
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In conclusion, different strands of analysis on palaeoenvironmental and
bioarchaeological data and archaeological excavations and surveys clearly propose
contemporaneous changes that can be linked to a drought event. Therefore, a causal
relationship between the 4.2 ka BP climatic event and major societal changes in
western Anatolia and as well as, the eastern Mediterranean region at the end of the
3" millennium BC looks plausible. However, to draw more reasonable and accurate
conclusions, the understanding of such a relationship should be improved through
more studies with an interdisciplinary focus that approach the issue from different

aspects in the region.
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APPENDICES

APPENDIX A. SITES WITH PALAEOENVIRONMENTAL EVIDENCE IN

THE EASTERN MEDITERRANEAN AND ADJACENT REGIONS
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APPENDIX C. TURKISH SUMMARY/TURKCE OZET

Dogu Akdeniz Bolgesi ve ¢evre bdlgelerde yapilan arkeolojik arastirmalar, MO 3.
binyilin sonlarinda Erken Tun¢ Cagi toplumlarinin biiyiik degisim ve doniigsiimler
gecirdigini  gostermistir. Yine bahsi gecen bolgelerde yapilan paleogevresel
calismalar ise yaklasik GO 4200, diger bir deyisle MO 2200 yillarinda gergeklesmis
ve dzellikle kuzey yarimkiireyi etkilemis 4,2 ka iklim olayr (MO 2200-1900) olarak
bilinen kiiresel bir iklim degisikliginin varligin1 ortaya koymustur. Bu iklim
degisikliginin bir sonucu olarak bir¢cok bolgede yillik yagis miktarlar: biiyiik oranda
azalmis ve ciddi kuraklik olaylar1 yasanmistir. Arastirmacilar, paleocevresel ve
arkeolojik aragtirma sonuglarini birlikte yorumlayarak kurakligin, ikisi de biiyiik
oranda su mevcudiyetine bagh olan tarim ve hayvancilik faaliyetlerinin sekteye
ugramastyla toplumsal huzursuzluk, c¢atisma, insan topluluklarinin gogli ve hatta
baz1 durumlarda toplumsal bir ¢okiise neden oldugunu ve bundan yola ¢ikarak da
4,2 ka iklim olay1 ve Erken Tun¢ Cagi toplumlarinin yasadigi biiyiik degisimler

arasinda bir iligskinin oldugunu 6ne stirmektedirler.

Benzer sekilde MO 3. binyilin sonlarinda Orta ve Bat1 Anadolu Erken Tung Cag1
toplumlarinin sosyal, ekonomik ve siyasal yapilarinda da biiylik degisimler
gerceklesmistir. Hemen hemen tiim Anadolu’da yapilan paleogevresel ¢alismalar,
4,2 ka iklim olayinin ve etkilerinin Bat1 Anadolu da dahil olmak {izere Anadolu’nun
cesitli bolgelerinde goriildiigiinii ortaya koymustur. Bu tez, Bati Anadolu’da 4,2 ka
iklim olay1 ve Erken Tung¢ Cag1 toplumlarinin yasadigi biiyiik toplumsal degisimler
arasinda bir neden-sonug iligkisi olup olmadigini anlamayir amaglamaktadir. Bu
iliskiyi anlamak i¢in ise Bati Anadolu Bolgesi’nden elde edilen paleogevresel,

biyoarkeolojik ve arkeolojik veriler birlikte analiz edilerek yorumlanmustir.

Dogu Akdeniz ve cevre bolgelerde 4,2 ka iklim olayma iligkin ¢ok sayida
paleocevresel kanit bulunmaktadir. Bu tez kapsaminda incelenen ve 4,2 ka iklim

olay1 ile ilgili bilgi veren merkezler, Kuzey Mezopotamya, Levant, Kizil Deniz,
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Basra Korfezi, Karadeniz, Hazar Denizi, Iran Platosu, Yunanistan ve Balkanlar’da
yer almaktadirlar. Bu merkezlerde, bahsi gecen iklim olaymnin kaydinin olup
olmadig1, kaydi1 var ise ne tiir vekil veri araciligiyla kaydedildigi, vekil veri iizerinde
yapilan analizler, bu analizlerin sonuglari, yani iklim degisikliginin etkileri, ne kadar
bir siire zarfinda gergeklestigi ve zamansal ¢6ziiniirligii incelenmistir. Bu veriler
araciligiyla 6zellikle 4,2 ka iklim olaymin etkilerinin yasandig1 zaman aralig1 ve bu
verinin zamansal ¢oziiniirliigii ve bolgedeki su mevcudiyetinin nasil etkilediginin
anlagilmasi1 amacglanmistir. Boylelikle bu iklim degisikliginin ve neden oldugu 6ne
stiriilen toplumsal degisimlerle zamansal olarak gercekten Ortiisiip Ortiismedigi ve
boylelikle de bu iki olgu arasinda bir neden-sonug iliskisi olup olmadig1 anlagilmaya
calisilmistir. Tklim olayinin zamanlamasi ve etki siiresi, bolgeden bolgeye ve hatta
ayn1 bolge icinde yer alan merkezden merkeze farklilik gdstermektedir. Fakat genel
olarak iklim olaymm, GO 4,2 ka-3,9 ka arasinda gerceklestigini sdylemek

mumkindiir.

Bahsi gecen bolgelerde, iklim degisikligi ve yasanan toplumsal degisimler arasinda
bir iliski olup olmadigini anlamak i¢in MO 3. biny1lin sonunda ger¢eklesmis olan
sosyal, ekonomik ve siyasi degisimler ve kurakliga kars1 olasi toplumsal tepkiler,
cesitli arkeolojik ¢aligmalar {izerinden incelenmistir. Iklim olayiyla baglantili
oldugu one siiriilen toplumsal degisimler Kuzey Mezopotamya, Bat1 Suriye, kiy1
Levant, Mora Yarimadasinin kuzeydogusu, Kiklad Adalar1 ve Girit’te incelenmistir.
Bu incelemelerde toplumlarin gecirdikleri ve 4,2 ka iklim olayiyla iligkili olabilecek
degisimler belirlenmistir. Genel olarak, MO 3. binyil sonlarinda, yani Erken Tung
Cagi’ndan Orta Tung Cagi’na geciste, bazi bdlgelerde biiyiik degisimler
goriilmezken bazi bolgelerde bolgesel yerlesim diizenlerinde degisimler,
yerlesimlerin tahrip ve terk edilmesi, materyal kiiltirde degisimler, siyasi
merkezilesmenin dagilmasi gibi durumlar yasanmustir. Iklim degisikligiyle

baglantili olabilecek ¢esitli toplumsal tepkiler sunlardir:

1. Kurak ve yar1 kurak bolgelerde siyasi ¢okiis ve bolgesel terk etmeler;
2. Insanlarin, su kaynaklarinin bol ve daimi oldugu yerlere go¢ etmesi;

3. Marjinal bolgelerde yasayan tarim toplumlarinin gégebe hayata gecmesi;
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4. Farkli ge¢im kaynaklarima sahip toplumlarin birbirleriyle sosyal aglar

kurmalar.

Dogu Akdeniz ve ¢evre bolgelerde oldugu gibi Anadolu’da da ¢ok sayida
paleogevresel c¢alismalar yapilmistir. Bu c¢alismalar, Kuzeybati Anadolu’da
Uzuntarla Magaras1 (Kirklareli), Iznik Golii (Bursa), Kureysler Vadisi (Kiitahya);
Karadeniz Bolgesi’nde Sofular Magarasi (Zonguldak); Akdeniz Bolgesi’nde Kocain
Magarasi (Antalya) ve Elmali Havzasi’nda Karagdl (Antalya); Orta Anadolu’da Tuz
Goli (Konya/Aksaray), Nar Golii (Aksaray), Carsamba Deltas1 (Konya) ve Tecer
Goli (Sivas); Dogu Anadolu’da Van Go6li (Van Bitlis) ve Arslantepe (Malatya);
Giineydogu Anadolu’da ise Gobekli Tepe (Sanlwrfa) ve Kazane Hoyiik’te
(Sanlurfa) gerceklestirilmistir. Benzer sekilde, Anadolu’da da iklim olayinin
baslangic1 ve siiresi merkezden merkeze degisiklik gostermektedir. Bahsi gegen
merkezlerden, Kocain Magarasi ve Sofular Magarasi disindaki tiim merkezler, 4,2
ka iklim olaymi kurak bir dénem olarak kaydetmislerdir. Iklim degisikligi,
genellikle diisik zamansal ¢oziiniirlikle GO 4300/4200-4000 yillar1 arasina
tarihlenmektedir.

Bat1 Anadolu’da Erken Tung Cagr’m yaklasik MO 3000-2000 arasindaki déneme
tarihlemek miimkiindiir. Buna gére Erken Tung¢ Cag1 kronolojisi su sekildedir:

» Erken Tung Cagi I: MO 3000-2700/2600
» Erken Tung Cagi II: MO 2700/2600-2300
» Erken Tung Cag I1I: MO 2300-2000

Bahsi gecen donem icinde 6zellikle Erken Tung Cagi II'nin ortalarindan itibaren,
yaklasik olarak MO 2500’ten itibaren Bat1 Anadolu ve Orta Anadolu’da 6nemli

gelismeler yasanmistir. Bunlar kisaca su sekildedir:

1. Asagi ve yukari sehirlerden olusan ve bir savunma duvariyla c¢evrilmis
biiyiik ve diizenli yerlesimlerin ortaya ¢ikmasi;

2. Yukar yerlesimlerde idari amagla kullanilan anitsal yapilarin inga edilmesi;

3. Seckinlerden olusan bir yonetici sinifinin ve sosyal siiflarin ortaya ¢ikmasi;

4. Her iki bolgede de bir merkezilesme siirecinin yasanmast;
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5. Comlekei carkinin batiya dogru yayilmast;

6. Insanlarin beslenme aliskanliginda birtakim degisikliklerin olduguna isaret
eden ve genellikle sivi tiiketimiyle alakali olan ¢ark yapimi tabaklar, depas,
tankard, gaga agizl testiler ve Suriye siselerinin ilk kez ortaya ¢ikmasi ve
oldukga biiyiik bir bolgeye yayilmasi;

7. Metalliirjik iiretim ve siisleme tekniklerinde biiyiik gelismeler yasanmasi ve
kalayl1 tuncun ilk kez kullanilmast;

8. Anadolu’nun Kuzey Mezopotamya’dan baslayan, Giineydogu Anadolu’dan
gecerek Orta ve Bat1 Anadolu’ya uzanan ve oradan da Trakya, Kikladlar ve
Kita Yunanistan’a kadar giden hem kara ve hem de deniz rotalarina sahip bir

uzun mesafe degis tokus aginin 6nemli bir pargasi haline gelmesi.

Erken Tung¢ Cagi toplumlari, yukarida bahsedilen geliskin o6zelliklerini, Bati
Anadolu’nun 6nemli merkezleri iginde sayilan, Truva, Liman Tepe, Demircihdyiik,
Kiillioba, Seyitomer, Beycesultan, Bademagaci ve Karatag-Semayiik gibi
yerlesimlerden elde edilen bilgilere gore MO 3. binyilin sonlarinda biiyiik oranda
kaybetmislerdir. Anitsal yapilar kaybolmus ve c¢ok sayida yerlesim biiyilik
yanginlarla tahrip edilerek terk edilmistir ve Orta Tung Cagi’na gecis doneminde
iskan edilen yerlesim sayis1 olduk¢a azdir. Diger bir deyisle, Batt Anadolu Erken
Tung Cagi toplumlari, MO 2200-2000 civarlarinda, biiyiik bir degisim
yasamislardir. Bu tiir biiyiik degisim ve doniisiimlerin yaganmasi ve zamansal olarak
4,2 ka iklim olayiyla ¢akisiyor olmasi bu iki olgu arasinda bir iliski oldugu fikrini

One sirmektedir.

Bati Anadolu’da 4,2 ka iklim olayr ve iklim olaymna yonelik toplumsal tepkiler
paleogevresel, biyoarkeolojik ve arkeolojik veri araciligiyla degerlendirilmistir. Bu
iki olgu arasindaki iligskiyi anlamak i¢in bahsi ge¢en veri kiimelerini kullanan ¢esitli
yontemler bulunmaktadir. Bu tez kapsaminda izlenen yontem, kisaca paleogevresel,

biyoarkeolojik ve arkeolojik verinin birlikte yorumlanmasindan olusmaktadir.

Bati Anadolu’daki paleogevresel veriler, Iznik G&lii, Kureysler Vadisi, Kocain
Magarasi ve Elmali Havzas1 ve Bati Anadolu’da bulunmamakla birlikte bolgeye

yakinlig1 ve yliksek ¢Oziiniirliiklii analiz sonucu nedeniyle ¢aligmaya dahil edilen
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Trakya’da bulunan Uzuntarla Magarasi’'ndan elde edilmistir. Uzuntarla
Magarasi’nda dikitlerin, Iznik Golii ve Elmali Havzasi’nda bulunan Karagdl’den
elde edilen golsel ¢okellerin ve Kureysler Vadisi’nden ele gegirilen karasal ¢okeller
tizerinde yapilan gesitli analizler, bolgede 4,2 ka iklim olaymnin etkilerini ve bu
etkilerden biri olan kurakligin kaydini1 agik¢a gostermektedirler. Bu veriler, iklim
olayinin bolgedeki zamanlamasi ve etkilerinin tam olarak anlasilabilmesi igin daha
detayli olarak incelenmislerdir. Buna gore iklim olayi, bolgede diisiik zamansal
¢oziiniirliikle en erken MO 2450 baslamis ve en gec yiiksek zamansal ¢oziiniirliikle
yaklasgik MO 1950 yilinda son bulmustur. Fakat bu verilerin oldukca yerel ve
merkez bazli oldugunu unutmamak gerekmektedir. Bolgenin geneli i¢in kesin ve
yiiksek ¢Oziiniirliikli bir tarih verilemese de bu iklim olayini kapsayan donem
siiresince (MO 2200-2000) Bati Anadolu’nun daha kurak hale gelmis oldugu

anlasilmaktadir.

Kurakligin Bati Anadolu Erken Tun¢ Cagi toplumlari tizerindeki etkileri, bu tez

kapsaminda iki ana kisimda incelemistir:

= Tarim ve hayvancilik faaliyetlerindeki degisimler;

= Toplumlarin sosyal ve siyasi yapilarindaki degisimler.

Tarim ve hayvancilik faaliyetlerinde gerceklesen degisimleri anlayabilmek igin
Yeni Yenibademli Hoyiik, Truva, Kiilliioba, Liman Tepe ve Cukuri¢i Hoylik’ten
elde edilen arkeobotanik veriler degerlendirilmistir. Tarimsal iriinlerde kuraklik
nedeniyle bir degisim olup olmadigini anlayabilmek i¢in elde edilen veri kiimesinde

sunlar incelenmistir:

1. Kurakliga dayanikli ekinlerin miktarinin artmast;
a. Arpa: bugday oraninin diismesi
b. Kavuzlu bugday : kavuzsuz/¢iplak bugday oraninin artmasi
c. Kurakliga dayanikli tahillarin sayisinin artmasi
2. Kuraklik nedeniyle biiyilik ¢agh ekin kaybina kars1 bir dnlem olarak ekilen
bitki ¢esidinin arttirilmasi;
3. Kuraklik sartlar1 altinda yetisen bitkilerin olmasi (izotop analizi sonuglarina

gore);
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4. Azalan otlaklar nedeniyle hayvan yemi olarak kullanilan bugday ve

tahillarin miktarinin artmasi.

Bolgede hayvancilik faaliyetlerinde degisimler ise Kanligegit, Yenibademli Hoyiik,
Maydos-Kilisetepe, Truva, Demircihdyiik, Kiilliioba, Ulucak Hoyiik, Cukurigi
Hoyiik, Aphrodisias-Pekmez ve Karatag-Semayiik’ten elde edilen arkeozoolojik
verilerden tizerinden degerlendirilmistir. Bu veri kiimesinde asagidaki degisimler

incelenmistir:

1. Daha az yiyecek ve suya ihtiya¢ duyan evcil hayvanlarin sayisinin artmast;
a. Koyun:ke¢i oraninin azalmasi
b. Koyun/kegi:sigir oraninin artmasi
2. Av hayvani sayisinda, 6zellikle alageyik ve yabani domuz, sayisinda artis;
3. Evcil domuz ve yaban domuzunun miktarinin artmasi ya da azalmas.
a. Yem olarak her seyi yiyebilen ve ¢ok hizli {ireyip biiyiiyen ve ucuz
bir et kaynagi olan evcil domuz sayisinin artmasi
b. Sulak ve ormanlik alanda yasamaya evrimlesmis ve kirsal ekonomi

i¢in elverisli yaban domuzu ve evcil domuz sayisinin azalmasi

Toplumlarin sosyal ve siyasi yapilarindaki degisimler ise arkeolojik kaz1 ve yiizey
arastirmasi verileri lizerinden incelenmistir. Gelibolu Yarimadasi, Marmara Denizi,
Balikesir-Manisa, Biiyiik Menderes, Beycesultan art bolgesi, Yenisehir-Iznik ve
Eskigehir Bolgelerinde yapilan yilizey arastirmalart ve Truva, Demircihdyltik,
Seyitomer, Kiilliioba, Liman Tepe, Beycesultan, Bademagaci ve Karatag-Semaytik
kazilarindan elde edilen bilgiler bolgede yasamis olan Erken Tung Cagi
toplumlarinin sosyal, ekonomik ve siyasi gelisim ve degisimleriyle ilgili bilgi

saglamaktadir. Incelenen degisimler sunlardir:

1. Marjinal bdlgelerde ¢ok sayida yerlesimin eszamanli olarak terk edilmesi
a. Toplumlarin gécebelige gegmesi nedeniyle daimi yerlesim sayisinda
azalma ve arkeolojik olarak daha az goriiniir tiirde olan gegici

yerlesimlerin sayisinda artig
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b. Toplumlarin su miktar1 ve dogal kaynaklarin daha ¢ok oldugu
bolgelere gocmesi ve daha giiclii ve kisitli kaynaklara erisimi olan

daha biiyiik yerlesimlere toplanmasi

Bu tez kapsaminda daha 6nce de bahsedildigi gibi Bati Anadolu Bolgesi ¢alisma
bolgesi olarak secilmistir. Bu tez kapsaminda bdlge sadece topografisi ve iklim
olarak degil Erken Tun¢ Cagi’ndaki kiiltiirel gelisim de goz Oniine alinarak
tanimlanmistir. Buna gore Bati Anadolu, kuzeyde Marmara Denizi, glineyde
Akdeniz, batida Ege Denizi ve doguda Tiirkmen Dag1 ve Emirdag ve giineydoguda

ise Sultan Daglar1’yla sinirlanmaktadir.

Bu tez kapsaminda bu bdlgeye odaklanilmasinin iki sebebi bulunmaktadir.
Birincisi, bolgenin, biiyiik goller ve nehirler gibi bol su kaynagina sahip olmamasi
ve yil boyunca diizensiz ve degisken bir yagis rejimine olmasi ve boylelikle olasi
bir kurakliga kars1 hassas bir bolge teskil etmesidir. Ikinci sebep ise bolgede yapilan
cok sayida paleogevresel, biyoarkeolojik ve arkeolojik caligmalarin, insan-iklim
degisikligi etkilesiminin ¢aligilabilmesi i¢in kullanigl veri kiimeleri sunmasidir. Bu
iki durum gz 6niine alindiginda Bat1 Anadolu, 4,2 ka iklim olay1 ve MO 3. binyil
sonlarinda Erken Tun¢ Cag1 toplumlarinin yasadig: biiyiik toplumsal degisimlerin

arasindaki iligkinin arastirtlmasi i¢in elverisli bir bolge olarak goriinmektedir.

Bat1 Anadolu konuyu ¢alismak igin nispeten iyi bir bolge olsa da paleogevresel,
biyoarkeolojik ve arkeolojik verilerin dogasi ve bu farkli veri kiimelerini bir araya
getirerek yorumlamaya dayali aragtirma yOnteminin gii¢lii ve zayif yanlari, bu

caligmanin sonuglarini kisitlayan ve etkileyen bazi unsurlara mahal vermektedir.

Oncelikle, bdlgede yapilan paleocevresel arastirmalar, Bati Anadolu’nun giineybat
ve kuzeybati bolgelerinde yogunlagsmis ve kiy1 kesiminde bu yonde bir calisma
yapilmamistir. Bu da kiy1 bolgesi i¢in gilivenilir bir paleoiklim bilgisinin
bulunmadigint gostermektedir. Ayrica bu calismalarin zamansal c¢oziiniirligi
oldukca diisiiktiir ve bu da 4,2 ka iklim olayinin zamanlamasinin ve siiresinin

belirlenmesi ile ilgili sorunlara sebep olmaktadir.
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Ikinci olarak bdlgede arkeobotanik ve zooarkeolojik galismalar nispeten daha fazla
olsa da bu tiir ¢alismalar genellikle paleogevresel veri bulunmayan kiy1 bolgesinde
yogunlagmiglardir. Buna ek olarak, 4,2 ka iklim olayr donemine denk gelen ge¢
Erken Tung Cagi I1I/Orta Tung Cagi’na gecis donemini kapsayan veriler maalesef
oldukea kisithidir. Buna ek olarak, incelenen galismalar, veri toplama yontemleri,
verilerin analiz edilmesi ve degerlendirilmesi ve sonuglarin sunulus sekliyle oldukca
biiylik degiskenlik gostermektedir. Bu da farkli merkezlerden elde edilen farkli
aragtirma sonuclarinin birbirleriyle karsilagtirilmasini oldukg¢a zorlastirmaktadir.
Bunlarin yaninda arkeobotanik ve zooarkeolojik kalintilar ¢ogunlukla arkeolojik
stratigrafiye gore tarihlendirilmektedir ve ¢ok az sayida arastirma sonucu radyo-
karbon tarihlendirmeye dayanmaktadir. Bu da yerlesimlerde farkli donemlerden ele
gecen bitki ve hayvan tirlerinin kesin olarak tarihlendirilememesine neden

olmaktadir.

Ugiincii  olarak, biyoarkeolojik calismalara benzer sekilde arkeolojik yiizey
aragtirmalar1 ve kazilarin biiyilk cogunlugunun mutlak tarihlendirmesi
bulunmamaktadir. Ozellikle yiizey arastirmalari basta olmak iizere arkeolojik
caligmalar, uzun vadede gerceklesen toplumsal degisimler i¢in biitlinciil bir bakis
agist saglamaktadir. Fakat bununla birlikte arkeolojide uygulanan yontemlerin
dogas1 geregi bu tiir ¢aligmalar 4,2 ka iklim olayiyla baglantili olabilecek

degisimlerle ilgili yanli sonuglarin ortaya ¢ikmasina neden olabilmektedir.

Son olarak, paleogevresel, biyoarkeolojik ve arkeolojik verilerin mekansal 6lgekleri
ve zamansal ¢oziiniirliikleri 6nemli dl¢lide farklilik gostermektedir ve bu da bu tiir
verilerin bir araya getirilerek birlikte yorumlanmalariyla ilgili bazi sorunlar
yaratmaktadir. Arkeolojik ve biyoarkeolojik ¢aligsmalar ylizyillik ve hatta on yillik
streclerdeki degisimleri anlamaya odaklanirken paleocevresel caligsmalar
cogunlukla binlerce y1l siiren degisimleri incelemeyi amaglamaktadir. Bu nedenle
paleocevresel ¢alismalarin zamansal ¢oziiniirliigii arkeolojik caligmalarinkine gore
oldukca diisiik kalmaktadir. Boylesi farkli zamansal 6l¢eklere sahip olan verilerin
bir araya getirilmesi, 4,2 ka iklim olay1 ve bununla iligkili toplumsal degisimlerin

zamansal olarak tam oOrtiistiiriilememesine neden olabilmektedir.
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Yukarida bahsi gecen ve kurakligin tarimsal faaliyetler iizerindeki etkisi olarak
Onerilen degisimler, Bati Anadolu merkezlerinden ele gegirilen einkorn, emmer ve
durum bugdaylari, arpa, burgak, miirdiimiik, nohut, mercimek, bezelye, bakla ve
Ispanyol miirdiimiik gibi ¢esitli bitki kalintilarina odaklanilmistir. Daha fazla sayida
arkeobotanik veri saglayan merkez bulunmasima ragmen analizlerde genellikle
Truva ve Kiilliioba’daki degisimler incelenmistir. Ciinkii yalnizca bu iki yerlesim
farkli donemler arasinda karsilastirma yapmayr saglayacak sekilde veri
saglamaktadir. Arkeobotanik verilerde yapilan analizlere gore Erken Tung Cagi
II’den itibaren Kiilliioba kurakligin olduguna dair bazi isaretler vermektedir be bu
isaretler, Erken Tung Cagi III’te de devam etmektedir. Ge¢ Erken Tung Cag1 I1I/Orta
Tung Cagi’na gegiste ise iki merkez de kurakliga dair c¢ok fazla isaret
vermemektedir. Yalniz, bu donemde Truva’dan elde edilen arpalarin izotop analizi

bu donemde bu bitkilerin nispeten kurak bir ortamda yetistigini géstermektedir.

Yukarida bahsedilen Bati Anadolu yerlesimlerden elde edilen zooarkeolojik
kalintilar iizerinde yapilan analizlerde ise koyun, keci, sigir, evcil domuz, yaban
domuzu ve alageyik miktarindaki artis ve azalis yorumlanmaya calisilmistir.
Arkeobotanik veri veren merkezlere benzer sekilde daha fazla sayida yerlesim
zooarkeolojik veri saglamasina ragmen bu tez kapsaminda Kanligegit, Maydos-
Kilisetepe, Truva ve Karatag-Semayiik gibi farkli donemler boyunca degisimleri
gosteren yerlesimlere odaklanilmistir. Yapilan analiz sonuglarina gore ise Truva
verileri Erken Tung¢ Cagi III’te bir kurakligin etkileri goriilmeye baslandigini
Kanlige¢it ve Maydos-Kilisetepe verileri ise kurakligin ge¢ Erken Tung¢ Cagi/Orta
Tung Cagi’na geciste devam ettigini gostermektedir. Karatag-Semayiik ise hicbir

donemde hemen hemen kurakligin hi¢bir etkisini gdstermemektedir.

Arkeolojik kazi ve ylizey aragtirmalarinin analizleri de kuraklikla ilgili ¢esitli
bilgiler saglamaktadir. Bat1 ve Orta Anadolu’da kazis1 yapilmis olan ve MO 2300-
1900 zaman araligi, yani 4,2 ka iklim olayr dénemi, boyunca iskan gormiis
yerlesimlerin bu dénemde tahribata ugrayip ugramadig: arastirilmistir. Buna gore
MO 24. yiizyildan itibaren tahrip edilmis yerlesimlerin sayisinda bir artis baglamis
ve MO 21. yiizyilda ise zirveye ulasmistir. Cok sayida Bat1 Anadolu merkezi bu
donemde biiylik yanginlarla tahrip edilmistir. Bu yikim tabakalari, kurakligin bir

203



sonucu olarak tarim toplumlar1 arasindaki ¢atismalarla iliskili olarak

yorumlanmaktadirlar.

Yukarida bahsi gegen arkeolojik yiizey arastirmalari da konuyla ilgili ¢esitli bilgiler
saglamaktadir. Bu yiizey arastirmalarina gore arastirma yapilan tiim bolgelerde
Erken Tung Cag1 1’de yerlesim sayilar artarken Erken Tung Cagi I1I'te (MO 2400-
1950) ise tiim bolgelerde yerlesim sayilar1 biiyiik oranda azalmaktadir. Ornegin,
Gelibolu Yarimadas: ve Marmara-Balikesir Bolgeleri’nde yerlesim sayilari %80
oraninda Yukar:t Menderes Bolgesi’nde ise %60 oranlarinda azalmistir. Yerlesim

sayilarindaki bu diisiis baz1 bolgelerde Orta Tung Cagi’nda da devam etmistir.

Yiizey aragtirmalarinin gosterdigi sonuglar ve tahrip edilen ¢ok sayida yerlesim goz
oniine alindiginda MO 2400-1950 yillari arasinda yasanmis ve 4,2 ka iklim olayiyla
baglantili goriinen bir kriz donemine isaret etmektedir. Bu bdlgelerde yasayan
ekonomisi tarima dayal yerlesik toplumlar, kuraklik nedeniyle tarimsal tirtinlerdeki
kayiplarini telafi etmek igin biiyiik olasilikla kirsal bir ekonomi benimseyerek
gocebe yasam bigimine ge¢mis olmalilardir. Bu olasilik, bu denli ¢ok sayida
yerlesimin ve insanin ortadan kaybolmasini agiklayabilecek diger olasiliklar olan
toplu mezarlarin yoklugu ve c¢ok sayida insanin bir bdlgeden diger bir bolgeye

gociine dair herhangi bir kanit olmamasiyla da desteklenmektedir.

Bir kurakliga isaret eden tiim bu tepkiler bir araya getirildiginde Erken Tun¢ Cag1
III’te (MO 2400/2300-2200) baslayan ge¢ Erken Tung Cag1 I1I/Orta Tung Cagi’na
(MO 2200-1950) geciste devam eden bir kurakliga isaret etmektedir. Bu donem de
4,2 ka iklim olayiyla ortiisiiyor goriinmektedir. Boylelikle 4,2 ka iklim olay1 ve
Erken Tung¢ Cagi toplumlarinin MO 3. binyilin sonlarinda yasadiklar1 biiyiik
toplumsal degisimler arasinda bir neden-sonug iligkisi Onermek mantikli

goriinmektedir.

Boylesi bir iligki one siirtilebilirken yukarida bahsi gecen, bu ¢alismanin sonuglarini
etkileyen unsurlarin da goz oniinde bulundurulmas: gerekmektedir. Oncelikle daha
once de bahsedildigi gibi paleogevresel ve arkeolojik caligmalarin birbirleriyle
iliskilendirilmesinde bazi problemler bulunmaktadir. Oncelikle paleogevresel ve

arkeolojik caligsmalarin zamansal ¢oziiniirliikleri oldukc¢a farklidir. Bu nedenle bazi
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durumlarda bu farkl iki tiir calisma arasinda i1yi bir kronolojik iliski kurmak zor
olabilmektedir. Daha 6nce de bahsedildigi gibi ne yazik ki bolgedeki paleogevresel
ve arkeolojik c¢alismalar c¢ogunlukla diisiik zamansal ¢ozilinilirliige sahip
bulunmaktadirlar. Bu da bu farkli zamansal ¢oziiniirliiklii ¢aligmalarin kronolojik
olarak karsilastirmasini zorlastirmaktadir. Bu durum kismen Bati Anadolu i¢in de

gecerli durumdadir.

Bir diger sorun ise paleogevresel ve arkeolojik ¢alismalarin mekansal 6lgeginin de
onemli oranda farkli olmasidir. Paleogevresel ¢alismalar, genelde birkag merkezden
elde edilen verilerden yola ¢ikarak genis bir bdlge i¢in genel bir ge¢gmis iklim bilgisi
saglamaktadir. Fakat bir kurakhigin etkileri, mikro iklimsel 6zelliklerden dolayi
bolgeden bolgeye ve hatta merkezden merkeze biyik farkliliklar
gosterebilmektedir. Bu nedenle bahsi gegen kurakligin bir arkeolojik merkezi nasil
etkiledigini tam olarak anlayabilmek icin paleogevresel galismalarin 0 merkezin
oldukca yakin bir bolgesinde gergeklestirilmesi gerekmektedir. Bu gdz Oniine
alindiginda Bat1 Anadolu’da arkeolojik ve biyoarkeolojik veri saglayan bir merkezin
yakininda olan sadece iki paleogevresel veri saglayan merkez bulunmaktadir. Bu da
arkeolojik, biyoarkeolojik ve paleogevresel verilerde gergeklesen degisimlerin

birbiriyle tam dogru olarak iliskilendirilememesine neden olabilmektedir.

Daha once de bahsedildigi gibi Bati Anadolu’daki arkeolojik kaz1 ve ylizey
arastirmalarinda tarihlendirme ezici oranda arkeolojik stratigrafiye dayanmaktadir.
Cok az sayida merkez mutlak bir tarihlendirme saglamaktadir. Bu da bir merkezden
elde edilen verinin yerlesim bazinda ve bahsi gecen iklim olayiyla

iliskilendirilmesinde yanli sonuglara neden olabilmektedir.

Bir diger baslica sorun, arkeobotanik ve zooarkeolojik calisilmalarin bu tiir insan-
iklim degisikligi etkilesimlerinin daha iyi anlasilmasina olduk¢a biiyiik bir katki
saglamasina ragmen bu tiir ¢calismalarin sayist bolgede oldukca azdir. Bu durumda
varilan sonuglarin yerlesim diizeyinde ve yanli olmasina neden olabilmektedir ve
bolgedeki genel egilimle ilgili bilgi elde edilmesine engel olmaktadir. Bunlarla
birlikte ayn1 merkezde gergeklestirilen arkeobotanik ve zooarkeolojik calismalar,

sonuglarin birbirleriyle de karsilastirilabilmesi sonucu daha giivenilir bir sonug
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saglama potansiyeline sahiptirler. Fakat bu tir yerlesimler Bati Anadolu’da

neredeyse hi¢ bulunmamaktadirlar.

Arkeolojik kazi ve ylizey arastirmalarinda tarihlendirme ve ¢alisma yontemleri de
bu tiir calismalarin sonuglarmnin giivenilirligini etkileyebilmektedir. Ozellikle, Bat1
Anadolu’da gergeklestirilen yiizey arastirmalarinin ¢ogunlugu, Biiyiik Menderes
Yiizey Arastirmasi Projesi harig, insan-iklim degisikligi calismalarina katkida
bulunacak diizeyde ayrintili arastirma ve kayit yapmamaktadir. Buna ek olarak iki
arkeolojik calisma tiirli de ezici c¢ogunlukla ana vadilerde bulunan hdyiik
yerlesimlerini arastirmay1 amag¢ edinmislerdir. Bu durum da Bati Anadolu Erken
Tun¢ Cagi toplumlarinin sosyal, ekonomik ve siyasi yapisinin olduk¢a yanli bir
bicimde sadece yerlesik hayata uyum saglamis tarim toplumlar1 iizerinden
aktarmaktadir. Fakat bu donemde bu tiir toplumlar yaninda farkli gecim
kaynaklarina ve farkli hayat tarzlarina sahip, daglik bolgelerde yasayan toplumlar
da olmalidir. Hem bu tiir toplumlarin yapisin1 hem de tarim topluluklariyla ne tiir
bir iligkiye sahip olduklar ile ilgili bilgi ne yazik ki yoktur. Erken Tun¢ Cagi
toplumlarinin diistiniildiigiinden daha karmasik bir gecim ekonomisine sahip
olabilecegi fikri tamamen yok sayilmaktadir ve tarim toplumlarinin yasadigi
yerlesimlerde ele gecen hayvan ve bitki kalintilarindaki degisimlere gore

kurakliktan etkilendikleri sonucuna varilmaktadir. Bu oldukc¢a yanli bir sonugtur.

Onemli bir diger unsur olarak olduk¢a karmasik olan insan davranislari, bir
kurakliga verilen tepkileri ya da nedeni kurakliga baglanan degisimleri 6nemli
Olciide etkileyebilmektedir. Gegmiste yasamis toplumlarla ve insan davranislariyla
ilgili bilgi arkeolojik kazilar ve kismen de yiizey arastirmalariyla kisithdir.
Biyoarkeolojik caligmalar, bitki ve hayvan tiirlerindeki c¢esitli degisimlerle
insanlarin  kurakliga tepkileri hakkinda bilgi saglamaktadirlar. Fakat bu tiir
caligmalar kati bir cevresel deterministik yaklasima sahiptirler ve insanlarin
kararlarin1 ve tepkilerini etkilemis olabilecek diger unsurlarni gbéz Oniine
almamaktadirlar. Bati Anadolu’daki bazi yerlesimlerdeki bitki ve hayvan
kalintilarindaki degisimler ya da farkli tercihler kiiltiirel bir tercihin sonucu gibi
goriinmektedirler. Bu nedenle, gecmis insan davranislari ile ilgili bilgilerin

gelistirilmesi ve bunlarin insanlarin verdikleri kararlarda ve tepkilerde ne kadar

206



etkili olduklarmin daha iyi anlasilmasi boylesi bir kati ¢evresel deterministik

yaklasimin Oniine gegme potansiyeline sahiptir.

Sonug olarak, Bati Anadolu’da yapilan paleogevresel, biyoarkeolojik, arkeolojik
caligmalar g6z onlinde bulunduruldugunda bir kuraklikla iliskilendirilebilecek es
zamanl degisimlerin oldugu goriilmektedir. Buna gore 4,2 ka iklim olay1 ve Bati
Anadolu’daki Erken Tung¢ Cag1 toplumlarinin MO 3. binyilin sonlarinda gecirdigi
bliylik toplumsal degisimler arasinda bir neden-sonug iliskisi oldugunu séylemek
akla yatkin goriinmektedir. Bununla birlikte daha dogru ve giivenilir sonuglara
ulagmak i¢in bdlgede yapilan konuyu farli yonlendiren degerlendiren ve disiplinler

arasi bir yaklasimi benimseyen ¢alismalarin sayisinin arttirilmasi gerekmektedir.
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