: CHARLES
UNIVERSITY

Yale

Old Kingdom Collapse at 4.2 ka BP
Reconsidered

new perspectives and new agendas
from the environmental and social sciences

Charles University, Prague
July 2 — 4, 2025

ABSTRACTS



When and how exactly did the Old Kingdom collapse?
Miroslav Barta, Anita Quiles
Czech Institute of Egyptology, Charles University, Prague

Laboratoire des Sciences du Climat et de |’Environnement - Laboratoire de Mesure du
Carbone 14 - Commissariat a I’Energie Atomique Paris-Saclay, France / Institut francais

d’archéologie orientale du Caire, Egypt

The forthcoming '*C data and excavations of a series of mutually independent archaeological
objects in Abusir and Saqqara necropoleis provide a whole lot of new data that relate, complete
or even modify the current state of knowledge on the Old Kingdom Egypt. This paper will
discuss the impact of the new radiocarbon determinations on the current chronology of the
period and its relevance for the recently readjusted Early Bronze Age chronology. At the same
time, well-established concepts of the Old Kingdom’s “collapse” causes will be compared with

the newly emerging data from the field.



Collapse and resilience: a social history of the 4.2 ka event in ancient Egypt
Richard Bussmann
University of Cologne

The collapse of the Old Kingdom is a widely discussed topic in Egyptology and other
archaeological subjects for at least two reasons: it relates to a range of environmental changes
that are summarized as “the 4.2 ka event” and that affected societies across the globe, most
clearly perhaps Eurasia and Africa; and it raises cross-disciplinary questions of the properties
of early states, their fragility, resilience and the role of individual agency. Compared to other
world regions, Egyptian society stands out as an example of continuities from before to after
the 4.2 ka event while a closer look also reveals ruptures and the re-framing of existing
institutions. This paper discusses the long-term social history of the 4.2 ka event in ancient
Egypt in the light of theoretical approaches to the collapse and resilience of early states. It is
argued that any assessment of the 4.2 ka event depends on the perspective taken: provincial
Egypt witnessed continuities that came to form the backbone of the future state, whereas the
core the Old Kingdom state was truncated, yet offered templates and values that were

reformulated in the Middle Kingdom.



Changes in Ancient Egyptian judicial prosopography around the time of the Old
Kingdom collapse

Amin A. O. Gholami

Department of Economics, University of Bologna

Carmine Guerriero

Department of Economics, University of Bologna

Alexandre Loktionov

McDonald Institute for Archaeological Research, University of Cambridge

This study investigates the changes occurring in the Ancient Egyptian justice system, in
different parts of the country, around the time of the collapse of the Old Kingdom from a
prosopographic perspective. It considers a selection of common titles with judicial
connotations (such as derivatives of sDm and wDo-mdw, as well as several others like r# Nxn
and smsw h#yf). By looking at the available printed and online databases, the study seeks to

answer the following questions:!

e How did use of these titles evolve over time — which ones became more common, and
which less so?

e Is there any change in the geographical location of the archaeological contexts from where
these titles are derived (i.e. shifting from Lower to Upper Egypt with the passage of time,
or vice versa)?

e Is there any change in the likely wealth/status of the holders of such titles (e.g. a move

towards less elaborate tombs or stelae)?

In order to generate enough data for statistical significance, titles from the entirety of the Old
and Middle Kingdoms (i.e. the millennium roughly spanning c. 2650-1650BCE) will be

included in the study. These will be analysed in two groups, comprising a “before” phase and

" Key sources are D. Jones, An Index of Ancient Egyptian Titles, Epithets and Phrases of the Old Kingdom
(Oxford: Archaeopress, 2000); W. A. Ward, Index of Egyptian Administrative and Religious Titles of the
Middle Kingdom (Beirut: American University of Beirut, 1982), H. G. Fischer, Egyptian Titles of the Middle
Kingdom: A Supplement to Wm. Ward'’s Index (New York: Metropolitan Museum of Art, 1985) and S. Quirke,
Titles and Bureaux of Egypt 1850-1700BC (London: Golden House Publications, 2004). The methodological
approach is derived from a preliminary study of a sample of this materialin A. Loktionov, The Development
of the Justice System in Ancient Egypt from the Old to the Middle Kingdom (Cambridge: Cambridge
University PhD Diss., 2019), esp. pp. 141-149.



an “after” phase in relation to the collapse of the Old Kingdom (it being anticipated that data
from the very period of the collapse may prove scarce). However, by looking at the state of
play regarding the distribution of judicial titles before the collapse and after, the study
nonetheless expects to shed light on what processes may have taken place during the collapse
itself, particularly with regards to changes in the sorts of people who were involved in justice,
and where such people were located. This may then serve as a springboard for a larger
prosopographical project, embracing a greater array of judicial (and possibly wider

administrative) titles.



The 4.2 ka Event in Egypt: A sequence of the events from the recent Paleoenvironmental

Studies
Alejandro Jiménez-Serrano — Carmen Romero-Ferndandez

Universidad de Jaén

The causes of the fall of the Old Kingdom have been, and continue to be, subjects of debate
within the scientific community. Some researchers have focused on internal factors, such as
political, administrative, economic, and social crises resulting from a long and complex
process, while neglecting external causes like climatic factors. Although it was previously
argued that climate change either did not exist or did not impact the decline of the Old
Kingdom, recent paleoenvironmental studies confirm the contrary; a significant climate change
occurred at the end of the 3rd millennium BCE. Utilizing relatively recent techniques, new
evidence has been gathered regarding how and when these changes in climatic conditions took
place. The purpose of this research is to provide an update and evaluation of recent findings
that confirm the occurrence of a climate change event around 2200 BCE, while also analyzing
its impact on the decline of the Old Kingdom. With all these data we will suggest a

reconstruction of the climate events.



Site Formation and Climate Change: Reading the Old Kingdom Settlement Record at
Giza

Mark Lehner

AERA, Giza Plateau Mapping Project

This lecture will look at indicators of major climate shift in sediments, stratigraphy, and site
formation of the Heit el-Ghurab site of 4th Dynasty settlement and infrastructure, the 5th
Dynasty Khentkawes Town, and the 4th to 6th Dynasty occupation of the Menkaure Valley
Temple, representing 350 years of local climate change, from the height of the Old Kingdom,
when Khufu built the Great Pyramid at Giza, to the beginning of the First Intermediate Period,

the so-called “collapse.”



Is there Anything New? Re-Evaluating the Chronological Environment of the 4.2 ka

Event

Johannes Jiingling

Saxon Academy of Sciences and Humanities
Julian Posch

University of Innsbruck

The historical chronology of the outgoing Old Kingdom and the beginning of the First
Intermediate Period is hardly a story of success. Compared to the time before and after it, the
sources for chronological research are scarce and hard to interpret, and so is our knowledge

about the time in which the 4.2 ka event allegedly occurred.

Without the King List of Abydos in the temple of Sety I, the order of many kings of the VIII®
Dynasty would be unknown, since the Royal Canon of Turin, a crucial chronological source
for earlier as well as later times, omits most of the kings of this Dynasty. A different but
similarly devastating picture can be drawn for the VI® Dynasty: The regnal lengths for most
kings are disputed and the interpretation of entries in the Royal Canon of Turin, which should
give an indication of the length of their reigns, is unclear. The only contemporaneous annalistic
record of this time, viz. the ‘South Saqqara Stone’, is badly worn and provides less information

about it than one would deem helpful.

However, since the last attempt to establish a historical chronology from the end of the Old
Kingdom to the beginning of the First Intermediate Period, new contemporaneous sources have
been published and the availability of photographs and scientific documentation of older ones

allows for a re-evaluation of these sources.

The presenters will conduct such a rigorous re-evaluation, which may help to achieve a refined
historical chronology of this crucial period and thus, a better understanding of the temporal
framework of the 2.4 ka event. Combining a text-critical re-evaluation of the written sources
with selected radiocarbon dates from Egypt and the Levant, an outline of the Historical
Chronology of the outgoing Old Kingdom, i.e. the VI to VIII" dynasty, will be presented,

offering a state of research.



The so-called 4.2 ka BP climate event and the collapse of civilization in the Southern
Levant.

Thomas E. Levy & Aaron Gidding

Center for Cyber-Archaeology and Sustainability, University of California San Diego

The remarkable Early Bronze Age (EBA) began around 3,600 BCE and ended ca. 2200 — 2000
BCE. This period saw the rise of the first cities in the Near East, their collapse, and the
emergence of even larger urban centers during the following Middle Bronze Age when the first
evidence of globalization and internationalization emerged. For many researchers, the increase
in aridity around 4.2 ka BP has been attributed as the main cause of the collapse of civilizations
in the Near East. Harvey Weiss (2017) suggests that between 4.2 to 3.9 ka BP this arid period
be characterized as a megadrought. In this study, we take a multi-causal approach to explore
the collapse of EBA civilization in the southern Levant. These variables include climate
change, 2) social crises due to mass migrations, 3) pandemics, 4) dramatic advances in methods
of transport; 5) warfare; and 6) the inability of humans to adapt to crises - such as lack of social
resilience and poor elite leadership in those civilizations. Data for this study come from the

northern Negev desert (Israel), and the Faynan region (Jordan).



Archaeobotanical evidence for agriculture in Egypt during the 4%-3"" millennia BC:

methods and results
Claire Malleson
American University of Beirut

Plant remains recovered from domestic contexts hold the potential to provide direct and
uncurated evidence for agricultural patterns and changes in arable ecology. This paper will
present a meta-analysis of all currently available archaeobotanical data from 4" and 3™
millennium Egyptian settlement sites (Buto, Naqada, Armant, el-Abadiya, Hierakonpolis,
Adaima, Maadi, Dendera, Tell el-Iswid, Tell Ibrahim Awad, Helwan, Ayn Soukhna, Giza, Kom
el-Hisn, Edfu, Abydos, Mit Rahina, and Elephantine) with a focus on investigating changes in
cereals and associated crop-weed florae. Emmer wheat and barley require / thrive in different
conditions, and non-crop taxa in cereal fields can be a strong reflection of local ecology.
Therefore — a comparison of results from Predynastic-Middle Kingdom sites between
Elephantine and the northern Delta can provide a view into environmental change and
agricultural strategies along the Egyptian Nile, either side of the “4.2 ka event”. Interestingly,
a first-look at current results seems to indicate that there was—surprisingly—remarkably little
change through time. Instead, differences in archaeobotanical assemblages are linked to
geography; north vs. south with clear differences in the Delta and the Qena bend regions. This
would suggest that the impact of the “4.2 ka event” was actually minimal. However, due to
numerous factors (differential preservation, diverse excavation and sampling methods, and
varied context types), methods of data analyses and interpretation require careful consideration.
This paper will thus focus heavily on methods; the need to dig deep into a site-by-site
contextual analysis instead of applying broad comparisons, the need to consider the
complexities of archaeological site formation and taphonomy, the need to apply appropriate

methods of quantification, and the advantages offered by advanced statistical methods.



Djedkare’s Necropolis during the First Intermediate Period: Collapse or Continuity?
Mohamed Megahed — Hana Vymazalova
Czech Institute of Egyptology, Charles University, Prague

The exploration of Djedkare’s necropolis at South Saqqara by the DJP mission brought forth t
rich evidence for the history of this site spanning the 3™ and 1 millennia BCE. Besides the
Old Kingdom monuments of the king, his wife Setibhor and other members of the royal family,
various later activities have been documented on the site, such as evidence of recycling building
material and a large secondary non-elite cemetery that developed here until the Ptolemaic and
Roman Periods. On the other hand, evidence related to the early history of this site, especially
Djedkare’s funerary cult is rather scarce. We can find some traces related to funerary priests,
and also personal cults of non-royal individuals. In addition, evidence from a waste deposit
layer between the king’s and queen’s complexes seems to attest to cultic activities in the king’s
pyramid complex during the second half of the 3™ millennium BCE. The paper aims to discuss

and contextualise preliminary results of the study of this material.



Old Kingdom 'Collapse': A view from the Western desert
Laure Pantalacci
Université Lumiere-Lyon 2

If the Memphite power definitely faded away in the last quarter of the 3rd millennium, the
growing archaeological evidence from provincial towns hardly supports the idea of a total
'collapse'’. The reforms continuously implemented by the kings of the 5th and 6th dynasties
fostered the development of powerful provincial communities showing an ever-growing degree
of agency. This is especially felt in frontier areas like Elephantine or Balat, the colony founded
in Dakhla oasis during the 5th dynasty. Under changing internal and external circumstances,
the oasis governors living there — like most of the nome potentates along the Nile valley —
were able to maintain an uninterrupted political and administrative continuity between the 6th
and the 11th dynasties. However, like most other nomarchs, they experienced troubles. The
destruction of their Residence by devastating arson was a heavy blow, which apparently took
place in the very end of the Old Kingdom / beginning of the First Intermediate Period.
Nevertheless, the ruined area was immediately resettled and small houses built on its top. As
for the governors, they moved their seat and living quarters to another area of the site not yet
identified. The Abu Ballas road, heading south-west from Dakhla and extensively studied by
the Heinrich Barth Institute's team, was a heavy infrastructure element probably equiped after
this dramatic episode. These various data suggest that the human and economic resources
available in Dakhla did not shrink drastically. This can be partly explained by the special
relations of Dakhla with other regions and people in the eastern Sahara and/or the Upper Nile
valley. We now have evidence that the climatic changes of this period impacted the whole Nile
basin. In particular, the Wadi Howar or Yellow Nile witnessed important migrations, attested
by archaeological and linguistic studies. These movements may have contributed to the
development of new trade networks of Dakhla, both with southwestern regions, with other

Egyptian nomes and with the new capital in Heracleopolis.



Egypt and the Levant during First Intermediate Period
Karin Sowada
Macquarie University, Sydney

Although the picture of Egyptian relations with the Levant during the third millennium BC has
changed significantly over the last 15 years, the First Intermediate Period (c. 2160-2055 BC)
remains largely terra incognita. This is due to the apparent lack of archaeological evidence in
Egypt and the wider region, and the paucity of textual sources. The ‘floating chronology’ of
the FIP likewise hinders efforts to anchor a clear temporal framework for the period and
resultant synchronisms with the wider region. This paper examines archaeological and textual
evidence for continuing connections between Egypt and the Levant during the First

Intermediate Period.

Evidence shows that state-sponsored Levantine maritime expeditions continued into the long
reign of Sixth Dynasty king Pepy II (c. 2278-2184 BC). The data reveals official Egyptian
engagement with multiple locations in the Levant involving prestige commodity procurement
and diplomacy. In particular, the Central Levant continued its relationship with Egypt through
the key port of Byblos, contact with a long history stretching back to the late fourth millennium
BC.

With the end of the Sixth Dynasty, evidence for wealth finance exchange appears to sharply
decline after the reign of Pepy II. This likely represents an actual cessation of royal expeditions
but the quantity and quality of data is uneven, especially for the Herakleopolitan kingdom of
northern Egypt. The destruction of Byblos, which ended Phase KIV, probably severed the
northern supply line for a time, with the result that a decline in royal patronage to Egyptian

elites further weakened palace authority.

Yet Egyptian inscriptions from the FIP mention imported products even if little actual material
has been found. It is argued that the apparent withdrawal of the Egyptian state from Levantine
exchange routes and the decline of Byblos had the effect of de-centralising exchange
mechanisms to more informal and highly localised direct or down-the-line networks. As the
Ebla texts demonstrate, Levantine mercantile intermediaries linked far-flung exchange
networks at the end of the 24th century. This paper will explore the shifting nature of these

networks, arguing that commodity exchange during the FIP was likely dominated by these



networks until the re-emergence of royal expeditionary activity with the rise of the Egyptian

Middle Kingdom c. 2050 BC.



Old Kingdom Collapse at the 4.2 ka BP Megadrought.
Harvey Weiss
Department of Near Eastern Languages and Civilizations and

School of the Environment, Yale University. harvey.weiss@yale.edu

The collapse of the Old Kingdom at ~2200 BCE was marked by (1) state fission into adjacent
polities, (2) termination of pyramid construction, (3) major abandonment of Nile delta
settlement, (4) abandonment of the Memphis capital, its temple complexes and the “White
House” treasury, (5) abandonment of the Nile-distributed royal centers (hwt) for goods, labor
and tax collection, and (6) cessation of wadi Arabah copper mining, while power and wealth

were transferred to several provincial centers.

Indian Summer Monsoon (ISM) precipitation provides ~80% of the Lake Tana sources of the
Blue Nile and Tekeze-Atbara Rivers, which then provide ~90% of Nile flow measured at the
delta. The 4.2 ka BP abrupt decrease in Nile flow, the determinant of Egyptian cereal yields, is
precisely documented in ISM marine, lake sediment, and speleothem cores such as Mawmluh
Cave KM-A, while several 14C-dated marine cores, e.g., MD04-2276, and lake sediment cores
document Nile flow reduction in Lower Egypt, coincident with OSL-dated sediment cores that
record river aggradation at Luxor. Quantification of this abrupt ISM and Nile flow reduction
with consequent cereal yield diminution remain, therefore, desiderata for defining their causal

linkages within adaptive, cascading, Old Kingdom collapse processes.

The synchronous 4.2 ka BP midlatitude westerlies (MLW) megadrought that is measured at
high resolution from Spain to Iran, e.g., Gol-e Zard cave, reduced winter precipitation ~30%
as measured by pollen core transfer functions from the western to the eastern Mediterranean.
Synchronous dry farming societal collapses and regional abandonments are documented
archaeologically from Spain to Greece and southwest Asia, including the Aegean, Syria-
Palestine, Mesopotamia, Iran and Oman. Habitat tracking from these drought afflicted regions
to sustainable riparian, paludal and karstic refugia is a pattern observable in many regional

settlement patterns during this period.

The return of pre-megadrought MLW and ISM precipitation at ~1900 BCE accompanied the
return of sedentary occupation at several previously abandoned domains. The precocious

termination of the First Intermediate Period therefore remains a compelling research frontier
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Quantifying low flow in the Nile River: a key mechanism for the 4.2 ka BP collapse of the
Old Kingdom

Xiaoshuang Zhao', Yanna Wang", David Kaniewski?, Nick Marreriner? Alaa
Salem®, and Zhongyuan Chen""

1) State Key Laboratory of Estuarine and Coast, East China Normal University

2) Centre de Recherche sur la Biodiversité et I'Environnement (CRBE), Université de
Toulouse, CNRS, IRD, Toulouse INP, Université Toulouse 3-Paul Sabatier, Toulouse, France
3) CNRS, ThéMA, Université de Franche-Comté, UMR 6049, MSHE ILedoux, 32 rue
Mégevand, 25030 Besangon Cedex, France

4) Faculty of Science, Kafrelsheikh University, Kafrelsheikh, Egypt
*z.chen@sklec.ecnu.edu.cn

To reconstruct the paleoecology and paleoenvironments of the Nile Delta, two sediment
cores (SH-1 and B-1) were drilled on the margins of Predynastic sites Sais and Buto in the
Nile Delta. High-resolution AMS-!*C-dated core sediments facilitated a high-resolution
reconstruction, at an interdecadal timescale. In total, 261 sediment samples were used for
pollen-spore analyses, comprising 24 major micro-plant species, including 8 arboreals, 14
non-arboreals and 2 ferns. These were grouped based on their geo-ecological affinities.
Podocarpus and Polypodiaceae, which were exclusively transported from the Nile River
Basin (cf. Rossignol-Strick, 1972; Bonnefille and Mohammed, 1994; Kholeif and Mudie,
2009; Langgut, 2018) are identified as indicators of the Nile headwaters. The wetland
indicators of Nile hydroclimate conditions consist of 7ypha, Nymphaceae, Myriophyllum
and Cyperaceae. We termed these indicators the “Nile flow” proxy (Fig. 1), and used it to
quantify palaeo-Nile flow.

Our dated Holocene pollen spectra clearly identify 5 (I-V; listed in an order of old-young)
extremely low Nile flow events centered on I — 6.90 ka BP, IT — 5.85 ka BP, III - 4.20 ka BP,
IV —3.10 ka BP, V — 2.35 ka BP. Using the Nile flow proxy we can quantify these periods
of low flow. Several key challenges emerged during the simulation: 1) the suitability of the
flow proxy; 2) errors in the flow proxy that arose during the micro-plant analysis; and 3) the

applicability of recent Nile flow (boundary flow) below Aswan in relation to the recent flow

proxy.

After calibration, we have established the prioritization of the quantified results. Firstly, the
Holocene pollen spectrum of two sediment cores provide insights into the paleo-

hydroclimate and paleoecology of the Nile River basin. The headwater+wetland indicators


mailto:%2Az.chen@sklec.ecnu.edu.cn

(%) were effectively combined rather than relying on individual indicators. The dated pollen
concentration for the 5 low flow events were as follows: 28.43% (I), 29.31% (II), 16.49%
(III), 20.49% (IV) and 22.84% (V) of the total. Secondly, we used an interdecadal annual
average of 84 x 10° m? from the last century (prior to the construction of the Aswan dam) as
the boundary flow for our quantification. This could be linked to the Nile flow proxy (V -
22.84%) for the recent two millennia, because pollen data from our sediment core are
unavailable. We acknowledge that there could be some discrepancies between the boundary
flow and the flow proxy used in this study. The offsets can be minimized through statistical
extrapolation (in process and see below). This relationship allows us to estimate the
remaining 4 low-flow events which correspond to 104.59 x 10° m® (I), 107.83 x 10° m? (II),
60.68 x 10° m?® (1IT) and 75.39 x 10° m? (IV). Notably, the simulated flows of drops Il and V
are lower than that of the recent past. The lowest flow 42 x 109 m? of 1913-1914 was
recorded at Dongla hydro-station 300 km above Nasser Lake (Aziz, and Ismail, 2003). Had

this event been used as a boundary flow, the simulated flow would have been even lower.

To validate the low flows presented above, we are employing the ARIMA time series model
to extrapolate the Nile flow indicator for the past 2000 years. We will then simulate this
segment of flow indicator data alongside the Nilometer water-level data from 662-1284 AD.
This approach will help modelling water levels throughout the Holocene, enabling the

simulation of Nile discharge and further calibrating the 5 low-flow events.

Our Holocene flow proxy showed high Nile floods, probably around 3 times greater than
that of the recent past before 7.0 ka BP, rendering the delta uninhabitable by human societies.
Flooding waned from 7.0-6.0 ka BP creating opportunities for human occupation. This
allowed groups of early settlers, who acted as opportunistic migrants, to establish themselves
in the delta (Zhao et al., 2022). The first two low-flow events (I and II) had minimal impacts
on the activities of the nomadic populations. However, the subsequent decrease in Nile floods
after 6.0 ka BP facilitated the transition to sedentary livelihoods in the delta region (Zhao et
al., 2020; 2021; 22022). Moderate Nile flow after 6.0 ka BP promoted the emergence of
Pharaonic society, progressing from the Predynastic period to the Old Kingdom. This
flourishing continued until 4.2 ka BP, when society collapsed, driven by a climatic drought
event reported by numerous studies. Our flow-based proxy revealed that the lowest Nile flow

stage during the First Intermediate Period (4.2-4.0 ka BP) was 64.66 x 10° m? (interdecadal



average), ca. 23% lower than that of the recent past, and insufficient to sustain Old Kingdom
society. Although lower flows were recorded at 3.1 ka BP (IV — Second Intermediate Period)
and 2.35 ka BP (V), the hydroclimate impact on cultural decline during these periods was
probably less significant than during the 4.2 ka BP event. This could be attributed to more
advanced hydrological management skills that partially mitigated the effects of natural

disasters.
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Figure 1. Nile flow indicator distribution



