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Earthquakes and the destruction they wreak on
communities and landscapes are regular features of
both modern news output and historical accounts.
Archaeology can add to our understanding of such
disasters, demonstrated here in the discussion of
architectural damage noted during recent excava-
tions at Panaztepe, an Early Bronze Age settlement
in Western Anatolia. Distinct destruction horizons
illustrate the primary and secondary impacts of two
earthquakes during the third millennium BC: the
first was followed by reconstruction and adapta-
tion, the second by abandonment. By focusing on
evidence of seismic activity, the authors examine
the resilience of communities inhabiting this geo-
logically fragile region.
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Introduction
The North and East Anatolian fault zones have been the epicentre of devastating earth-
quakes throughout history (Arpat & Şaroğlu 1972; McKenzie 1976; Şengör et al. 2005).
Located on the western side of Anatolia, the unique tectonic structure of the Aegean
region, including graben systems and numerous active fault zones, has produced a fragile
geology and high seismicity that have made this area prone to natural disasters (Dewey
& Şengör 1979; Yılmaz et al. 2000; Emre et al. 2018; Gündoğan 2024). Historical
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sources indicate that numerous destructive earthquakes have occurred in İ zmir, on the
Aegean coast of modern-day Türkiye, and the surrounding area since the first millen-
nium BC, causing serious damage to settlements and resulting in loss of life and prop-
erty. Subsequent fires and landslides exacerbated these disasters (Guidoboni et al. 1994;
Ambraseys 2009; Tepe et al. 2021).

The destruction observed in archaeological excavations in Western Anatolian settle-
ments during the first half of the third millennium BC demonstrates that earthquakes
had a lasting impact on both structures and societies. Changes in post-earthquake settle-
ment plans, the adoption of new construction techniques or the total abandonment of
some settlements reflect the ways in which these communities responded to natural dis-
asters (Gündoğan 2024). The Bakla Tepe (Gündoğan 2024), Liman Tepe (Erkanal et al.
2010; Gündoğan 2024), Yassıtepe (Derin 2020) and Panaztepe excavations are of great
importance as they reveal the earliest known seismic traces in Western Anatolia (see
online supplementary material (OSM) Table S1).

Evidence of earthquakes from settlements dating back to the first half of the third
millennium BC sheds light on the region’s long-term seismic history (Gündoğan 2024).
The first destruction phase identified at Panaztepe (Phase I, c. 3000–2700/2650 BC; see
Table S1) coincides chronologically with destruction at other settlements in the region,
consistent with a broader pattern of seismic activity. However, a destruction layer associ-
ated with Panaztepe Phase III (c. 2550/2500–2300 BC), dated to the second half of the
third millennium BC, has no known parallels. The Panaztepe evidence is therefore cru-
cial for filling a major gap in the record of prehistoric seismology in Western Anatolia.

The architectural damage patterns and structural deformations observed at the settle-
ment reveal that earthquakes had a transformative impact not only on the physical envi-
ronment but also on settlement layout and social organisation. In this regard, Panaztepe
serves as a key site for assessing the sociospatial consequences of early seismic events,
thereby contributing to the archaeoseismological framework of Western Anatolia.

The tectonic framework and seismicity of the region
The tectonic framework of Western Anatolia is characterised by the westward escape of
the Anatolian Plate, accommodated by strike-slip motion along the North and East
Anatolian fault zones. This lateral displacement evolves into an extensional regime in the
Aegean region and along the Hellenic subduction zone (Dewey & Şengör 1979;
Le Pichon & Angelier 1979). Such tectonic evolution led to the development of east–
west trending horst-graben systems (alternating raised and lowered geological blocks)
such as the Gediz and Büyük Menderes grabens (Yılmaz et al. 2000), rendering Western
Anatolia a neotectonic province dominated by normal faulting with subordinate strike-
slip components (Şengör 1987) (Figure 1).

The Gediz Graben, on which the Panaztepe settlement is located, is an east–west-
trending tectonic structure approximately 140km long and 10–15km wide. Its southern
margin is defined by the low-angle Gediz detachment fault, accompanied by younger,
high-angle normal faults, while the northern margin is defined by steeper and compara-
tively less active normal faults. Overall, the Gediz Graben is predominantly shaped by
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east–west-oriented normal faulting and represents a typical product of the extensional
tectonic regime that has dominated Western Anatolia (Seyitoğlu & Scott 1996;
Sözbilir 2002).

Historical records and recent seismic observations indicate that the fault zones
observed in the İ zmir region have the capacity to generate large-magnitude earthquakes
(Şengör et al. 1985; Şengör 1987; Drahor & Berge 2017). During the great earthquake
of AD 17, which devastated many centres across Western Anatolia, the settlement of
Temnus, located near Menemen, also suffered severe damage (Guidoboni et al. 1994).
In later periods, the İ zmir earthquake of 1040 and the Kemalpaşa earthquake of 1850
were strongly felt across the Gediz Plain (Ambraseys 2009). The 1860 Manisa earth-
quake and the 1865 İ zmir earthquake caused damage in Menemen. During the 1880
Menemen earthquake, nearly half of the buildings in the town were destroyed, sur-
rounding villages were devastated and substantial damage was also reported in İ zmir.

Figure 1. Locations and magnitudes of historical and post-1900s earthquakes in Izmir and surrounding areas.
Only earthquakes with a magnitude of 4.5 and above are shown (figure by authors; information about historical
earthquakes from Tepe et al. 2021; faultlines drawn from General Directorate of Mineral Research and
Exploration (MTA); post-1900 earthquake data from the United States Geological Survey (https://earthquake.usgs.
gov/earthquakes/search/).
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The 1881 Chios earthquake was likewise strongly felt in Menemen and its vicinity, fur-
ther exacerbating the existing destruction (Ambraseys 2009; Beyru 2011). These data
demonstrate that the region has been subjected to frequent and intense seismic activity
throughout both historical and modern periods (Figure 1).

Method
Archaeoseismological analyses were conducted to assess whether the destruction layers
identified at the Early Bronze Age settlement of Panaztepe, dated in Western Anatolia to
c. 3000–2000 BC, resulted from seismic events. Such approaches emphasise the role of
natural disasters in shaping past societal transformations and offer archaeology an impor-
tant interpretive framework (Nur & Cline 2000; Sintubin 2011; Drahor et al. 2023).
The concept of Earthquake Archaeological Effects (EAE), as defined by Giner Robles
and colleagues (2009), refers to the deformation of archaeological structures resulting
directly from seismic stress and which may be distinguished from damage caused by
non-seismic factors, such as erosion, soil instability, heavy loads, water action or human
activity. This classification has been adopted as the primary framework for evaluating the
architectural deformation patterns identified at Panaztepe. Block collapses, shifting and
dislocation, undulation and tilting, and lateral and snake-type undulation can be
regarded as critical indicators of seismic activity (Giner Robles et al. 2009; Rodríguez
Pascua et al. 2011). However, the occurrence of collapsed walls, fallen columns or cracks
in archaeological contexts cannot, by themselves, be taken as conclusive evidence of seis-
mic activity as such structural disturbances may also result from various non-seismic pro-
cesses (Ambraseys 2006). Therefore, evidence of post-earthquake fires, artefacts
discovered in situ (as houses could not be evacuated due to the earthquake’s sudden
onset), widespread traces of destruction across the settlement, shifts in settlement pat-
terns and the site’s eventual abandonment can all be regarded as secondary archaeolog-
ical indicators of seismic events. These constitute important criteria for identifying
earthquake-related layers (Rodríguez Pascua et al. 2011; Gündoğan 2024).

Archaeoseismological evidence for third millennium BC
earthquakes at Panaztepe
Panaztepe is an important Bronze Age settlement located in the Menemen district of
the province of İ zmir in Türkiye. It is situated in the central part of the Gediz Delta
(Figure 1). Palaeogeographic findings suggest that, during the Middle and Late
Holocene (c. 6200 BC to the present), the sea extended as far as the eastern foothills of
the Maltepe ridges and that the Panaztepe-Limankent area was submerged for an
extended period under shallow sea (shoreface) conditions (Erkanal 1997). The historical
development of Panaztepe is directly linked to the Gediz River. In the third millennium
BC, Panaztepe was an island or peninsula; however, as alluvial flooding gradually filled
in the coastal area to the west, it is now 8.90km from the sea. The fact that Panaztepe
is currently buried beneath alluvial deposits indicates that it has moved away from the
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coastline over time and acquired different geomorphological features (Öner & Vardar
2018) (Figure 2).

Excavations conducted since 1985 indicate that Panaztepe was occupied over a long
time span, from the Early Bronze Age to the Ottoman period (c. 3000 BC to the early
twentieth century AD), a longevity that is likely related to its strategic location.
Commercial vessels entering the Gulf of İ zmir likely followed the coastline, and this
route passed close to Panaztepe, indicating that the settlement occupied a favourable
strategic position for coastal transport and regional interaction networks. Settlements in
the İ zmir region were connected to the interior of Anatolia via the Gediz River valley,
establishing links with both land and sea trade networks (Şahoğlu 2005). Thus,
Panaztepe was located on a transition line between the northern–southern and inner
regions of Central and Western Anatolia.

The artefacts unearthed at Panaztepe indicate that the settlement had extensive con-
nections stretching as far as the Aegean Islands, mainland Greece and Egypt during the
Late Bronze Age (c. 1650/1600–1200 BC). Chemical and neutron activation analyses of

Figure 2. Core sampling locations and geological cross-section for the Panaztepe New Excavation Area. The section
illustrates Middle–Late Holocene deltaic and floodplain deposits, as well as colluvial slope sediments, overlying
sedimentary Miocene bedrock (after Öner et al. 2021: figs. 7 & 14).
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a group of Mycenaean painted vessels recovered during the excavations indicate that
some samples may be associated with Berbati, a Mycenaean pottery-production centre in
the Argolid region of the Peloponnese (Erkanal 1993). Although limited in number,
amber beads suggest indirect contact with the Baltic Sea region during the second mil-
lennium BC, while scarab specimens from contemporaneous burials point to con-
nections with Egypt and the existence of overseas interactions (Erkanal Öktü 2018).

Panaztepe’s strategic location likely also shaped its Early Bronze Age occupation,
which displays architectural features characteristic of contemporaneous sites in Western
Anatolia and the Eastern Aegean Islands. In the New Excavation Area (Figure 2), this is
reflected in a street-organised layout of adjacent long houses, a pattern consistent with
the ‘Aegean settlement pattern’ documented across coastal Western Anatolia and the
Eastern Aegean Islands (Gündoğan 2020). These buildings exceed 10m in length, share
common walls and open directly onto the street. They typically comprise a main room
and a front antechamber or entrance hall. The settlement plan indicates that the houses
were aligned along the main street and set at right angles to it (Figures 3 & 4).

This spatial layout, while efficient, also created structural interdependence between
neighbouring buildings, making the settlement particularly vulnerable to seismic stress.
Indeed, evidence of earthquake damage has been identified in the first and third phases
of the cultural sequence at the New Excavation Area.

Phase I earthquake activity

Traces of the earliest earthquake activity to affect the Panaztepe settlement have been
documented in two structures belonging to Phase I (c. 3000–2700/2650 BC; see
Table S1). These structures, oriented along a north-east to south-west axis, represent the
earliest occupation layer so far identified in the New Excavation Area. One of the struc-
tures associated with this phase, building 21, shares its L-1027 and L-1017 walls with
adjacent buildings. The structure is approximately 4m wide, with 4.20m of its length
excavated; the southern section could not be investigated, as it lies beneath Roman-
period architectural remains. The primary effects of an earthquake are clearly docu-
mented in this building. During the seismic event, the two load-bearing side walls were
subjected to substantial stress. The western wall (L-1027) developed a snake-type undu-
lation and tilted slightly eastward; the stone foundation of the eastern wall (L-1017)
exhibits a comparable snake-type undulation and eastward tilt (Figure 5). The roof of
the building collapsed into the interior during the earthquake, after which the mud
brick superstructure of the L-1027 wall fell as a block eastward onto the roof debris.
The consistent eastward orientation of the tilting in both parallel load-bearing walls pro-
vides strong structural evidence for the directionality of ground motion, pointing to a
coherent seismic impact rather than random structural failure (Figure 6).

The secondary effects of the earthquake are also visible in this building. A subsequent
fire consumed the wooden beams of the roof and the intense heat turned the clay an
orange-red colour. The imprints of the wooden beams in the mud mortar have been
preserved, and the burnt, solidified layers reveal the severity of the fire. Pottery, large
storage jars, animal bones and marine shells were recovered in situ from beneath the
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Ümit Gündoğan & Ümit Çayır Tığlı



Figure 3. Architectural plan of the Panaztepe Early Bronze Age settlement, illustrating earthquake-related defor-
mation in building walls. Red dotted lines: projected (undeformed) wall alignment; red curved lines: snake-type
undulation; red arrows: direction of wall collapse or tilting (figure by authors).
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Figure 4. Aerial view of the Panaztepe Early Bronze Age settlement showing earthquake-related wall deformation patterns (figure by authors).
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Figure 5. Snake-type undulation and eastward tilting of walls in buildings 21 and 22. The secondary effects of the earthquake are represented by the collapsed roof, the
subsequent fire and the artefacts preserved in situ beneath the destruction layer (figure by authors).
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burnt roof debris (Figure 5). These findings suggest that the building collapsed suddenly
during the earthquake, leaving the inhabitants no time to collect their belongings as they
evacuated. The evidence from building 21 illustrates a sequence of architectural destruc-
tion caused directly by an earthquake and ensuing fire.

Building 22 is located to the east of building 21 and shares the L-1017 wall.
Although only part of the structure has been uncovered, the effects of the earthquake
are observable. During the seismic event, the building’s walls collapsed, and the roof fell
into the interior, forming a substantial roof deposit. The subsequent fire exposed the
roof to intense heat, turning it reddish-orange, and the roof remains were found to have
burned en masse (Figures 5 & 6).

Phase III earthquake activity

After the first earthquake, the inhabitants of Panaztepe reorganised the settlement and
undertook a phase of reconstruction. No evidence of seismic activity was identified in
the second occupational layer. However, in the third phase of occupation, dating to the
second half of the third millennium BC, a distinct earthquake destruction layer is identi-
fied, extending across the entire settlement (Figures 3 & 4).

Traces of earthquake-related destruction in this third phase are identified on the walls
of seven adjacent buildings constructed on both sides of the street. Within the western
block, which consists of four buildings, building 26 at the northernmost end exhibits
the most pronounced evidence of earthquake damage. This house is connected to build-
ing 18 to the south through a shared wall. During the earthquake, the wall opening
onto the street and containing the entrance door (L-1045) collapsed eastward in a single

Figure 6. Eastward block collapse of the L-1027 mudbrick wall in building 21 (figure by authors).
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block. Under normal, non-seismic circumstances, debris from a collapsed wall would be
expected to scatter to both sides; the stepped arrangement of the exposed stones and the
fact that the wall fell as a single block over an area of approximately 2.5m demonstrate
that the destruction was abrupt and directional. Block-wise wall collapses like this are
generally attributed to seismic activity and are classified as one of the primary effects of
earthquakes (Figures 3, 7 & 8).

Building 23, located immediately south of and sharing the L-876 wall with building
18, also exhibits similar signs of destruction. During the earthquake, the L-876 wall
deviated from its position and tilted approximately 40° to the south (Figures 7 & 8).
This caused the mudbrick blocks at the top to collapse into the interior of building 23.
The dense mudbrick debris found in both houses is direct evidence of the earthquake.
The south wall of building 23 (L-947) is also tilted towards the south, and the wall
opening onto the street (L-1006) exhibits lateral undulation deformation, with the rows
of stones partially shifted towards the east. Therefore, traces of earthquake-induced
destruction are clearly visible on three of the structure’s walls. The collapse of the side
walls affected the adjacent structures, causing deformation to the two central walls and
significantly increasing the effects of the destruction (Figures 4 & 8).

Building 24 was also affected by the southward tilting of the L-947 wall, shared with
building 23, and damage to the front façade. In particular, the snake-type undulation
observed on wall L-1025 indicates eastward displacement and subsequent collapse during
the seismic event.

Traces of earthquake-induced deformation have been documented across all three
structures in the eastern block. These structures were built immediately after the major
earthquake that occurred during the first phase of settlement. Walls belonging to the
second construction phase were built to be thicker and more robust (L-965, L-903,
L-1036) (Figure 3) but the third construction phase saw noticeably thinner walls rebuilt
on the same foundations. This reduction in wall thickness reduced earthquake resistance,
resulting in increased earthquake damage in the third phase of occupation (Figure 9).

Building 17 is located at the northernmost end of the eastern block. A snake-type
undulation is apparent in the wall facing the street, which contains the entrance door-
way. During the earthquake, the wall not only bent in a lateral undulation, but also
bulged inwards and outwards. Similar findings were observed in structure building 12,
located south of building 17. The wall containing the street-side entrance door of this
house bent during the earthquake, causing a directional shift in the stone masonry. The
L-960 wall, located east of building 12, is a shared side wall with building 14. The
stone foundation of this wall is thicker and more solidly built, but the dimensions
decreased in the upper phase. During the earthquake, this wall underwent snake-type
undulation deformation (Figures 4 & 9).

Taken together, the architectural damage documented across these phases suggests
that repeated seismic disturbances progressively increased structural vulnerability and
may have contributed to longer-term changes in settlement organisation and eventual
abandonment.
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Discussion
The Early Bronze Age settlement of Panaztepe was ultimately destroyed by earthquakes
due to its proximity to active faults, as well as its construction over the alluvial deposits
of the Gediz Delta, which made the ground conditions more fragile and exacerbated the
effects of the earthquakes (Figure 2).

Chronological evaluation of architectural damage at Panaztepe indicates that the set-
tlement was affected by at least two separate earthquakes. Bowls from the earliest phase
of occupation with spool-shaped handles, sharply carinated shoulders and light-brown,
burnished surfaces are dated to the first half of the third millennium BC and suggest the
timing of the first earthquake. Earthquake destruction layers from the first half of the
third millennium BC have also been identified at several sites in the region, including
Bakla Tepe (Gündoğan 2024), Liman Tepe (Erkanal et al. 2010; Gündoğan 2024),
Yassıtepe (Derin 2020) and Çukuriçi (Horejs & Weninger 2016) (Table S1). While the
geographical proximity of these settlements and the fact that the destruction layers

Figure 9. Snake-type undulation of the L-960 wall and lateral undulation of the L-902 wall in the Phase III
settlement (figure by authors).
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generally date to the same period are notable, it is difficult to confirm that these
destruction horizons resulted from a single seismic event. The data could also suggest
that the widespread destruction was caused by a series of seismic events affecting
Western Anatolia. Pottery from the third phase of occupation at Panaztepe, particularly
the eight-shaped idols, is characteristic of the Early Bronze Age II in Western Anatolia
(Çayır 2025), indicating a date within the second half of the third millennium BC for
the second earthquake.

The structural deformations recorded in the Phase III walls at Panaztepe show a
deformation pattern attributable to a single earthquake. The systematic eastward tilting
of the north–south-oriented walls (L-1045, L-1006, L-1025), together with the
southward inclination and characteristic snake-type undulation observed in the
east–west-oriented walls (L-876, L-947, L-960), indicates a coherent deformation
pattern consistent with directional seismic loading (Giner Robles et al. 2009) (Figures 3
& 4). The eastward overturning of the north–south-oriented walls is consistent with a
dominant east–west component of horizontal ground motion. Similarly, the snake-type
undulation observed in the east–west-oriented walls suggests that the dominant horizon-
tal strain was oriented along the north–south axis, reflecting lateral flexure induced by
the same seismic event. The two components together describe a strain field that
affected the whole excavated area, best interpreted as the signature of one seismic event.

The destruction at Panaztepe was exacerbated by inherent structural weaknesses
attributed to construction techniques. Specifically, the deformation patterns observed in
the walls reveal a lack of interlocking masonry, particularly at the corners. Rather than
forming a cohesive unit, the walls were built as separate segments: where one wall
ended, the next began without effective bonding. This lack of integration caused struc-
tural integrity to deteriorate rapidly under seismic stress. Limited interlocking masonry is
a common characteristic of Early Bronze Age settlements in the region, highlighting a
widespread vulnerability in the architectural tradition of the period (Gündoğan 2022).

Insufficient thickness of the walls of structures also contributed to increased seismic
damage. Following the first major earthquake, the inhabitants of Panaztepe sought to
remedy this situation by doubling the thickness of the walls. The absence of clear earth-
quake-related damage in the second construction phase suggests that these measures
were effective. However, during the subsequent third construction phase, wall thickness
was reduced again, and smaller stones were used in construction. The deliberate increase
in wall thickness and the conscious selection of larger building stones following the first
earthquake demonstrate that the community actively implemented measures to mitigate
seismic damage. The later abandonment of these measures implies that, while awareness
of seismic risk and its architectural consequences was maintained in the short term, this
social memory weakened over time.

Another factor contributing to increased earthquake damage was the shared use of
25m-long walls between dwellings, as also demonstrated at Liman Tepe (Kouka 2009;
Erkanal & Şahoğlu 2016). At both sites, the construction of adjacent houses meant that
damage to one house affected the others, leading to the collapse of the entire block
(Erkanal et al. 2010; Gündoğan 2024).
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Evidence from Western Anatolia indicates that post-earthquake rebuilding was not
merely an architectural response but it also had wider social consequences. During the
Early Bronze Age, communities in Western Anatolia did not immediately abandon their
settlements after earthquakes; although settlements became smaller, occupation contin-
ued for some time. However, following repeated and increasingly destructive disasters,
settlements were eventually abandoned. Examination of the architectural remains of
Bakla Tepe reveals that this settlement was destroyed by a severe earthquake during the
BT IV 2A phase (c. 2900–2800 BC), though the site was not completely deserted.
During subsequent reconstruction, the size of the settlement was reduced by approxi-
mately half, and the fortification system was entirely reorganised, indicating the adapta-
tion of a new settlement model (Erkanal & Özkan 1999; Gündoğan et al. 2019).
Following a second earthquake in the BT IV 1C phase (c. 2800–2750 BC), the settle-
ment again recovered; a new gate was introduced in the fortification system and, for the
first time, a building interpreted as belonging to an administrative authority appeared.
This situation clearly reflects post-earthquake reconstruction, suggesting the emergence
of a new form of authority (Gündoğan 2024).

At Liman Tepe, houses were rebuilt following an earthquake and the continuity of
settlement was ensured (Erkanal et al. 2010). However, at Yassıtepe, the process of
recovery or resistance appears to have proceeded differently. The first earthquake, radio-
carbon dated to c. 2830 BC, was followed by reconstruction on a smaller scale, but after
a second earthquake shortly afterwards (c. 2800–2750 BC) the settlement was
completely abandoned (Derin 2020; Gündoğan 2024). This situation suggests that the
resilience threshold in Yassıtepe had been exceeded and the resident population’s capac-
ity for reconstruction exhausted. It is possible that the recurrence of earthquakes gradu-
ally degraded the social resilience of Yassıtepe, rendering the later earthquake much
harder to recover from.

Following the first earthquake at Panaztepe, the buildings, which had been arranged
in a northeast–southwest direction, were rebuilt with houses extending in an east–west
direction. The subsequent earthquake caused widespread destruction, severely damaging
nearly all buildings within the settlement. The scale and intensity of this destruction
again exceeded the community’s capacity for recovery, ultimately leading to the com-
plete abandonment of the site. The extent of the damage suggests that the settlement
could no longer sustain habitation, marking the end of occupation at Panaztepe
(Figure 10).

The reconstruction of settlements following a natural disaster involves more than just
physical recovery; it also signifies the reproduction of social co-ordination. The construc-
tion of long-walled houses and defensive systems, as observed among Early Bronze Age
communities of Western Anatolia, requires a high degree of collective co-operation,
demonstrating that pre-earthquake social structures were likely organised through strong
collective mechanisms. By extension, post-earthquake reconstruction must have been
made possible by the continuation of this collective organisation or rendered infeasible
by its dissolution. It is possible then that the continuation of construction activities as a
practice of solidarity formed the basis of this institutional resilience.
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Conclusion
The Early Bronze Age layers at Panaztepe offer the earliest and most comprehensive
documented archaeoseismological findings along the Western Anatolian coast to date.
Deformation evident in the walls of structures from the first and third construction
phases provides direct traces of seismic stress, while evidence of fire, collapsed roof
remains and numerous in situ artefacts demonstrate the secondary effects of the
earthquakes.

Following the first earthquake during the first half of the third millennium BC,
reconstruction efforts involving increased wall thicknesses, larger stones and a modified
settlement pattern demonstrate the development of a conscious strategy to mitigate seis-
mic risk. However, subsequent construction involving thinner walls and weaker struc-
tural connections built on top of some of the same foundations suggests that memories
of the disaster faded over time. The second earthquake, striking during the second half
of the third millennium BC, caused extensive structural damage across the settlement,
exceeding the community’s capacity for recovery and ultimately leading to the complete
abandonment of the site.

Figure 10. Collapse debris associated with the Phase III destruction horizon and coarse clast-/block-rich infill
observed in the street and building interiors (figure by authors).
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Earthquakes have left a lasting mark on the architecture and social structures of set-
tlements. They have led to the complete abandonment of some settlements, while others
have survived by shrinking or reorganising. Therefore, partial abandonment or downsiz-
ing alongside reconstruction processes can be considered a common dynamic in Early
Bronze Age settlements in Western Anatolia following sudden destruction and fire
caused by earthquakes. In responding to such disasters, there is a direct correlation
between the sudden abandonment of settlements and the extent of the destruction. As
physical damage increases, the capacity of communities for reconstruction diminishes
and, once a certain threshold is reached, their resilience may break completely. Thus,
the archaeological record reveals varied responses: at Liman Tepe, recovery was rapid
and structures were rebuilt in the same manner; in contrast, the redesigning and recon-
structing of defensive systems at Bakla Tepe to make them more earthquake-resistant,
alongside the emergence of administrative structures, exemplify different resistance strate-
gies developed by different communities in response to similar environmental threats. In
this respect, the earthquakes that shook third-millennium BC Western Anatolia not only
caused physical destruction but also led to transformations that reshaped social organisa-
tion, spatial planning and collective work in the region.
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earthquake catalog of İ zmir region (western
Anatolia) and its importance for the
determination of seismogenic source. Turkish
Journal of Earth Sciences 30: 779–805. https://
doi.org/10.3906/yer-2101-14

YILMAZ, Y. et al. 2000. When did the western
Anatolian grabens begin to develop? Geological
Society, London, Special Publications 173:
353–84. https://doi.org/10.1144/GSL.SP.2000.
173.01.17

© The Author(s), 2026. Published by Cambridge University Press on behalf of Antiquity Publications Ltd

20
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