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Revolutions
the neolithisation of the mediterranean 
basin: the transition to food-producing 
economies in north africa, southern 
europe, and the levant 



the neolithisation of the mediterranean basin 
involved a change from a procurement to a  productive 
economy. Although the domestication of most of the 
plants and animals associated with the Old World 
 Neolithic occurred in the Levantine Fertile Crescent, the 
Second Neolithic Revolution that resulted in elements of 
the Neolithic such as domesticates and objects occurring 
in North Africa and throughout Europe, is arguably just 
as important a process. Archaeological attention has been 
focused primarily on the initial domestication process, 
and only latterly on the spread of food producing 
economies. 

In recent years, research into the Neolithisation of both 
Europe and North Africa has been increasing, notably 
so into the process by which varied communities adopted 
new food producing strategies. The implementation of 
new technology, methods, and theories have contributed 
to refi nements in the timing of change in economies, 
analysis of the types of food eaten, and the reasons 
behind these transformations. 
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Joanne M. Rowland

New Perspectives and Methods Applied to the ‘Known’ Settlement of
Merimde Beni Salama, Western Nile Delta

Summary

The Neolithic settlement of Merimde Beni Salama is unique
in providing the earliest evidence for a built Neolithic settle-
ment in North Africa. Previous excavations at Merimde Beni
Salama from the 1930s until the 1990s have successfully pro-
vided evidence of domestic structures, a mixed economy of do-
mesticated species, hunting, and fishing, and a great deal of
artefactual evidence. Recent investigations at Merimde Beni
Salama have started to yield new data that contributes to a re-
assessment of how the settlement changed during the period
of use, the spatial extent of the settlement, and the settlement’s
chronology.

Keywords: Neolithic; Egypt; Delta; Merimde Beni Salama;
North Africa

Die neolithische Siedlung Merimde Beni Salama ist einzig-
artig, da sie die früheste Evidenz in Ägypten für eine gebau-
te, neolithische Siedlung in Nordafrika darstellt. Frühere Gra-
bungen in Merimde von den 1930er bis 1990er Jahren brach-
ten erfolgreich häusliche Strukturen, eine gemischte Wirt-
schaft domestizierter Tiere, Jagd und Fischfang sowie eine Viel-
zahl an Artefakten zutage. Jüngste Untersuchungen in Merim-
de Beni Salama ergaben neue Daten, die zu einer Neubewer-
tung beitragen, wie die Siedlung sich während ihrer Nutzung
sowie bezüglich ihrer räumlichen Ausdehnung und Chrono-
logie veränderte.

Keywords: Neolithikum; Ägypten; Delta; Merimde Beni Sala-
ma; Nordafrika
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1 Introduction

1.1 Former investigations

Merimde Beni Salama (hereafter Merimde) presents the
earliest evidence for mixed farming within the context of
a Neolithic settlement with domestic architecture by the
end of the 6th millennium/start of the 5th millennium
cal BC in Egypt. Furthermore, it is a unique site in North
Africa, having evidence for domesticated plants and an-
imals within a built environment, albeit consisting of
ephemeral structures in the earliest phases. Our knowl-
edge to date of Merimde is derived from a series of ex-
cavations that took place between 1929 until 2019. The
first excavations were made from 1929 to 1939 by Her-
mann Junker and the Austrian West Delta Expedition.1
These, and subsequent investigations until the 1990s,
have provided the evidence upon which our knowledge
of the settlement has been based, including the stand-
ing domestic structures built of mud slabs, as well as
more ephemeral structures, including windbreaks and
shelters/dwellings supported by posts, storage facilities,
associated artefacts and ecofacts, and also burials.2 The
limits of the settlement as understood based on Junker’s
investigations were expanded by the post-war expedi-
tions and were outlined by Eiwanger following the cam-
paigns of the Deutsches Archäologisches Institut (DAI)
from 1977 to 1982, which had been initially instigated
to re-assess the chronology of the site.3 The DAI exca-
vations uncovered further areas of the settlement and
refined Junker’s three settlement phases to five phases.
Junker had established his ‘Schicht’ I–III, and Eiwanger
and his team refined Junker’s phase III, into three sep-
arate phases: III, IV, and V.4 The five phases have has
been the standard until present. In 1976, the investi-
gations of Hawass, Hassan and Gautier added further

to the chronological and, in particular, environmental
knowledge of Merimde,5 building on earlier research
published by Butzer.6

2 The Neolithic settlement: chronology
and environment

Some of the earliest radiocarbon measurements to be
conducted in Egypt were run on samples from Mer-
imde. The first series of conventional 14C measure-
ments resulted from ten samples dated in 1959 in Up-
psala that were contextually poor and in some cases con-
taminated.7 By the 1980s, Hawass et al. contributed an-
other two measurements, and Eiwanger a further eight.8
These measurements are shown in Table 1.9 These re-
sults originate from samples taken during three different
excavations, and they do not have a straightforward con-
textual relationship. The organic material of the sam-
ples from the 1959 Uppsala series consisted of charred
grain, wood charcoal, and hippopotamus bone.10 The
security of the contexts is not always clear; some of the
samples are related to a depth below surface in meters,
associated with a (10 × 10 m) grid square location and
for other samples only the grid or the depth are known.
Hassan took two further samples during the excavations
in 1976, which are related to precise stratigraphical po-
sitions.11 Eiwanger selected charcoal samples from spe-
cific layers.12 Given that short-lived plant remains are
generally the most reliable for precise measurements,13

wood charcoal might not be regarded as optimal today.
In terms of adding absolute chronological data to

the Merimde phases, the DAI excavations successfully
brought new data to the earliest and latest phases, I and
V, but nothing for phases II–IV.14 Eiwanger expressed
uncertainly over the date range during which Merimde

1 Junker 1928; Junker 1929; Junker 1930; Junker 1932; Junker 1933;
Junker 1934; Junker 1940.

2 These include Badawi et al. 2014; Eiwanger 1984; Eiwanger 1988; Ei-
wanger 1992; Hawass, Hassan, and Gautier 1988.

3 Eiwanger 1988, fig. 1.
4 The relationship between Junker’s Schicht and Eiwanger’s phases are

referred to in the discussion below on the new radiocarbon results.
5 Hawass, Hassan, and Gautier 1988.
6 Butzer 1960.
7 Olsson 1959, 96–97; Hassan 1985, 104–105; von den Driesch and

Boessneck 1985, 2.
8 Hawass, Hassan, and Gautier 1988, 32, Table 1; Hassan 1985, 104–

105; von den Driesch and Boessneck 1985, 2.

9 Tab. 1 includes a new series of accelerator mass spectrometry (AMS)
measurements on material from Junker’s excavations held in the
Medelhavsmuseet in Stockholm and the Petrie Museum of Egyptian
Archaeology, University College London.

10 Olsson 1959.
11 Hawass, Hassan, and Gautier 1988.
12 Hawass, Hassan, and Gautier 1988, 33; von den Driesch and Boess-

neck 1985, 2; for discussion of suitability of materials in radiocarbon
measurements see Dee et al. 2012, 868–883.

13 Dee et al. 2012, 875.
14 von den Driesch and Boessneck 1985, 2.
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was in use (see Tab. 1), suggesting that phase I should
be earlier and phase V later. Uppsala Series U-6 re-
turned a range of 5202–5003 cal BC, although it seems
to have been accepted in the past that the earliest date
for Merimde may have been 4800 cal BC.15 The afore-
mentioned samples were all charcoal.16 Overall, from
the samples measured prior to 2015, the material types
varied from reliable to much less reliable samples (from
charred grain, to charcoal, to bone apatite from animal
remains). Some samples have been reasonably consid-
ered less reliable, predominantly due to a lack of con-
textual integrity, and were rejected in the modelling by
Hassan amongst others.17

Already in 1960, the natural local environment of
Merimde was the subject of discussion in an article by
Karl Butzer, charting the environment in Egypt from
prehistory and into the dynastic period.18 In more re-
cent times, Butzer reassessed the Merimde environment
within research into the wider geographical context of
the Nile Delta.19 A brief environmental coring survey
was carried out during Eiwanger’s work in the 1970s and
1980s,20 but a specific focus of Hassan during his work
with Hawass and Gautier in 1976 was to examine the ar-
chaeological contexts within their natural environment
and to consider the absolute dating, within a wider re-
assessment of the site’s absolute chronology.21 They ar-
rived at the conclusion that groups first settled at Mer-
imde following a wet phase, and that an arid environ-
ment prevailed throughout the period during which the
Merimde settlement – or settlements – was in use.22 The
earliest possible date (Uppsala series) would bring the
date of the earliest occupation to 5202 BC,23 but in gen-
eral the radiocarbon measurements range from ca. 4900

BC through to ca. 4000 BC.24

Although Merimde is presented in some sources as
a well-known site, with defined phasing, there are lacu-
nae as well as problems with earlier results. To a great
extent, the results reflect the time of the excavations, no-
tably for the 1930s, in terms of contextual integrity. By
the 1970s and 1980s, field methods were dramatically
different, with much greater stratigraphic control. How-
ever, the dispersed and fluid nature of the settlement,
which moved most probably according to natural envi-
ronmental changes, makes it difficult to assess the site
(stratigraphically at least) as a whole. A second key issue
is that the excavations focused upon the area thought to
be the main site, and much less intensive attention was
given to the surrounding areas.

3 Neolithic settlement and activity
across the hinterland of Merimde Beni
Salama

With the benefit of geomagnetic survey, new, enlarged
limits of the Neolithic settlement have been established
since 2013, notably to the southwest of the earlier known
settled area (Fig. 1, Area A and Area B).25 Features,
including possible structures and pits, have been con-
firmed through excavation as being Neolithic by artefac-
tual association. The size of the settlement, and in partic-
ular the hinterland used, is substantially larger than had
been assumed previously.26 The Neolithic settlement
had been considered to be ca. 25 hectares on the basis
of previous research, but today at least 40 hectares seems
reasonable, and potentially 50–60 more accurate.27

15 Hassan 1985, 105, suggested that the settlement at Merimde might
date from ca. 4800 cal BC, although later Hawass, Hassan, and Gau-
tier 1988, 32, 38, suggest that it might date to the beginning of the
5th millennium BC. Eiwanger (personal communication) considers a
pre-5th millennium date possible.

16 Eiwanger 1980, 60; von den Driesch and Boessneck 1985, 2.
17 Hawass, Hassan, and Gautier 1988, 31–32.
18 Butzer 1960.
19 Butzer 2002.
20 Eiwanger, personal communication.
21 Hawass, Hassan, and Gautier 1988. The new radiocarbon measure-

ments were conducted on grain and charcoal, with other previous
samples from these materials, as well as apatite and collagen.

22 Hawass, Hassan, and Gautier 1988, 35, 38.
23 U-9A and U-9B (of unknown depth) as well as U-6 provided the earli-

est results – see Tab. 1 – and are amongst the first radiocarbon mea-

surements run on material from Merimde: Olsson 1959; Hawass,
Hassan, and Gautier 1988, 32.

24 Olsson 1959. See Tab. 1.
25 The geomagnetic survey at Merimde was undertaken in 2013 by Cor-

nelius Meyer and Dana Pilz of Eastern Atlas, Berlin. See Rowland
2015, 37–39; Rowland and Bertini 2016, Fig. 165–167.

26 Junker 1932, plan by K. Bittel; Eiwanger 1984, 9; Eiwanger 1988,
Fig. 1, shows the suspected extent of the Neolithic settlement.

27 This takes into account fresh Neolithic finds uncovered by the Min-
istry of Tourism and Antiquities during their investigations ahead of
the laying of a gas pipeline running west of the archaeological area.
Tassie, this volume (p. 279) discusses 50–60 hectares as representing
the wider catchment area, of which the Wadi el-Gamal (discussed be-
low) is a part, and it could be larger still.
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Fig. 1 Results of the geomag-
netic survey at Merimde Beni
Salama in 2013, showing the lo-
cation of Area A (the registered
archaeological land) and Area
B on the very lowest part of the
Wadi el-Gamal.

Much of the land preserved today as the registered
archaeological land of Merimde Beni Salama has never
been investigated archaeologically (see Figure 2 for areas
of former and current excavation).28 This strip of land
is surrounded by cultivation today, but does not in any
way represent the ancient extent of Merimde.29 This is
highlighted when looking at satellite images, and exam-
ining the location of the previous excavations in proxim-
ity to the strip of land, for which there is a minimal area
of overlap. Excavations were made on three sides of Area
A – the north, south, and westernmost sides of the site –
investigated during the digging of foundations ahead of
a protective wall and guardians’ room.30 These excava-
tions revealed previously unknown areas of settlement,
including pits, hearths, and staining that may be associ-
ated with ephemeral structures, including organic wind-
breaks. Area B on the magnetic survey had never been ex-
amined extensively, and excavation suggests that it might
have, at times, been connected to the settlement. It in-

cludes pits and traces of a circular structure.31 In associa-
tion with this structure are frequent ceramics and large
fragments of grinding stones, close by to an area with
numerous animal remains possibly representing a place
used for the preparation of meat. The faunal remains in-
cluded a fragment of an articulated cow leg; it could have
also been an area for communal consumption.

Moving higher up on onto the terraces cut during
the Middle Palaeolithic, southwest of Areas A and B,
both Middle Palaeolithic and Neolithic contexts were
first located in test trenches in autumn 2015.32 Investiga-
tions here on the Wadi el-Gamal33 provided the first Mid-
dle Palaeolithic evidence in situ from this area.34 Surface
finds lying in the area of the Wadi el-Gamal include Neo-
lithic rough ceramic sherds, some associated with cook-
ing, and frequent chipped stone artefacts, although arte-
facts that have been subject to weathering. One of the
largest grinding slabs ever to have been found at or near
to Merimde also originates in this area (Area A, Sq. 41),

28 During excavations in the 1970s and 1980s, a small test trench by the
DAI mission did reveal Neolithic remains near the asphalt road (J.
Eiwanger, personal communication).

29 Area A in Fig. 1 corresponds to the registered site.
30 This low protective wall was funded by the American Research Cen-

ter in Egypt’s ‘Antiquities’ Endowment Fund’ (ARCE AEF).
31 See illustration in Rowland and Tassie 2014, 38.
32 The results of these excavations will be published elsewhere.
33 Rowland and Tassie 2014; Rowland and Bertini 2016. The name

Wadi el-Gamal has been used in the literature since the 1980s to re-
fer to the Pleistocene terraces southwest of the registered antiquities’
land (Schmidt 1980).

34 A broader discussion of the known surface evidence can be found
in Schmidt 1980; Rowland and Tassie 2014; Rowland and Bertini
2016. The date of this activity is currently hypothesized as early as c.
120 000 BP, but potentially as late as 50 000 BP, but as yet this cannot
be confirmed in absolute years.
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Fig. 2 Composite plan show-
ing areas of investigation by
missions at Merimde Beni
Salama (relevant to the Neo-
lithic: Junker = green, Hawass
et al. and Eiwanger = orange,
Rowland = red and yellow [lat-
ter Wadi el-Gamal]; the line of
dots represents location of the
pipeline trenches referred to
above). The area in grey defines
what used to be considered
as the extent of the Neolithic
settlement.

with depressions close by containing dense deposits of
debitage (Fig. 3). These terraces provide good sources for
raw materials for tools, in the form of chert cobbles that
have been washed down the wadi and deposited close
to its mouth. The evidence from the Wadi suggests that
groups of people were spending limited periods of time
on the terraces, periods that may coincide with the pass-
ing through of animals looking to water at certain times
of year. This area could have been utilized regularly at
the time of the annual inundation, or limited to years
of particularly high floods. Substantial excavations in
this area revealed dozens of simple hearths, large post-
holes, with remains of the ceramics or stone pieces used
as post packing, and frequent evidence of cooking vessels
and lithics of Neolithic date.35 Surprisingly, there were
four human burials (two adults and two children) in this
same area. This new evidence can support the hypoth-
esis that groups may have been spending extended peri-
ods of time in this location, as opposed to only moving
up to the Wadi to collect material/hunt and then walking
the short distance back down to the settlement. Another

question is whether the Wadi was utilized by groups in-
habiting the Merimde settlement at all, or by other mo-
bile groups who lived side-by-side with the villagers of
Merimde, or by groups present prior to or during the
very earliest stages of, the Merimde settlement. For now,
as suggested, it might be hypothesized either that the
Wadi may have been in greater use at specific times of
the year, for example, to avoid the floodplain during the
annual inundation, or to benefit from wild animal re-
sources when water attracted species to the Wadi mouth
area. The possibility of use being affected by abrupt cli-
matic change, or even more gradually changing envi-
ronmental conditions is one for ongoing consideration.
Anticipated environmental and climatic work, includ-
ing simulations should help in elucidating this; pollen
samples will play a part in this research, as a key proxy
for environmental change.

Establishing the environmental conditions prior to
settlement will be important, in order to assess why
groups began to settle at Merimde when they did. Al-
though the recent fieldwork has not produced anything

35 The Wadi el-Gamal Rescue Project was funded by the National Ge-
ographic Society grant number GEFNE165-16 and the American
Research Center in Egypt’s Antiquities’ Endowment Fund. These

results are not discussed here, but the excavations proved that the
Pleistocene terraces had been used extensively during the Neolithic.
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Fig. 3 Wadi el-Gamal, Sq. 41,
looking southwest, showing
depressions that had been filled
with debitage.

clearly definable as Epipalaeolithic in the toolkit at Mer-
imde or on the Wadi el-Gamal as of yet, Eiwanger con-
sidered that the earliest phase at Merimde, the Urschicht,
possesses a number of Epipalaeolithic traits in the lithic
toolkit.36 It can be, also, that we are looking for some-
thing very specific that never existed in the area. Evi-
dence may be sparse in the area directly around the set-
tlement of Merimde, but examination of material found
further afield in much earlier investigations may prove
informative.37 A very preliminary discussion is found in
Rowland and Bertini.38

3.1 Re-assessing the local environment at
Merimde

Research in various regions in and around Egypt has
long considered the extent to which the natural environ-
ment and climatic change are central issues connected
with the emergence of ‘Neolithic’ lifeways. Hassan con-

sidered that the initial phases of settlement at Merimde
correspond with an oncoming arid phase, and absolute
dates correspond with the time at which desert sites, in-
cluding the Hidden Valley Village in the Wadi el Obeyid
at Farafra Oasis, show a considerable decline in the den-
sity of settlement activity.39 Barich and Lucarini link this
decline to the changing climate and the monsoonal re-
treat, although there is evidence for, if reduced, occupa-
tion in the Hidden Valley area until as late as 2500 BC,
with the start of the final phase, Wadi el-Obeiyid C, start-
ing at 5200 BC.40 Researchers comment increasingly on
the impact of global climatic change on such processes
as Neolithisation.41 This is extremely valid, however, the
importance of local environmental data should not be
understated. Preliminary environmental coring exam-
ined and exposed sections in the area around the settle-
ment from the Pleistocene terraces in the west, through
the site to the modern Nasiry and Beheiry Canals in the
east.42 A series of continuous and interrupted cores con-

36 von den Driesch and Boessneck 1985, 2. Eiwanger 1980, 69–70.
37 Menghin 1932a; Menghin 1932b.
38 Rowland and Bertini 2016, 162–164.
39 Hawass, Hassan, and Gautier 1988, 38; Barich and Lucarini 2014,

480–481.
40 Barich and Lucarini 2014, 480.
41 The impact of the 7300 cal BP climate event was raised in a num-

ber of papers during the Revolutions’ workshop. A brief overview
of former and more recent research into the changing environment

is given by Phillipps et al. 2017, 10, and more specifically in relation
to the Neolithic Fayum by Holdaway, Wendrich, and Phillipps 2017,
219–220.

42 The pilot project at Merimde Beni Salama, including the environ-
mental survey, was funded by the Fritz Thyssen Stiftung. Additional
project funding (not including the rescue project in 2016) has been
generously provided by the TOPOI Excellence Cluster 264 at the
Freie Universität Berlin and the Egypt Exploration Society.
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tribute to the new environmental profile of the area;43

with two further cores east of the Rosetta branch at
Kom el-Ahmar Abu Awally, west of Ashmun; one core
reached 22 m below the surface.44 Initial analysis of the
environmental core sediments extracted, combined with
examination of exposed sections on the terraces of the
Wadi el-Gamal, suggest a sheltered environment.45 This
could have rendered the area particularly suitable for set-
tlement by the end of the 5th millennium BC.

Butzer argued that floodplain geomorphology was
not central to the timing of the first settled farmers in
Egypt.46 However, it could be one factor amongst oth-
ers that made it possible at a given time and place, if not
causal by itself. Sedimentary analysis does indicate that
clear changes existed at around the time of settlement at
Merimde, as recognized by Hassan.47 The sediments on
the Wadi el-Gamal and the cores to the east, suggest a
wooded environment during the Neolithic.48 The area
close to the fan of the Wadi el-Gamal and particularly the
lower Pleistocene terraces probably provided a sheltered
and suitable location for early settlement in the area at
least by the Neolithic, probably by the Epipalaeolithic.

Analysis of the plant remains, including those se-
lected for AMS, is crucial for ongoing environmental
reconstruction, as well as consideration of the earliest
farming practices. Analysis has been successful in reveal-
ing additional species, amongst them field weeds.49

3.2 Revisiting chronology and change at
Merimde: planning from the past for the
future

Pre-existing discussions on the phases and extent knowl-
edge on the absolute chronology at Merimde have been
touched upon here. In order, however, to better mon-
itor changes during the lifetime of the settlement, a

tighter chronological model with absolute dates is fun-
damental to improving our knowledge of what hap-
pened, when it happened, and correspondingly to the
wider Neolithic of the Delta and beyond. Essential to
this is a revisiting of the Merimde phasing and corre-
sponding attempts to place this in more secure abso-
lute terms, and this will be addressed in tandem with
an assessment of the wider spatial distribution of con-
texts, finds, and functions at Merimde. Examination of
archives for the spatial distribution is in progress, and
will be collated with the records from the ongoing work.
Merimde requires virtual reconstruction, including the
fresh results from the Wadi el-Gamal as well as Area A
and B. As part of this vision, museum-based research
that has been carried out from 2013–2016 will be in-
tegrated within the ongoing research.50 This is being
made possible through the records of artefacts, plant, hu-
man, and animal remains from all of the worldwide col-
lections holding material from Junker’s excavations.51

Archaeological contexts and associated finds from ear-
lier investigations are contributing to a new examina-
tion of settlement patterns and change over time.52 This
approach, embedding environmental survey and mod-
elling, will help to ascertain whether the site initially
comprised a number of dispersed clusters of ephemeral
dwellings that coalesced over time into a single larger set-
tlement, with shared storage and food processing facili-
ties, to withstand the variable climate and Nile floods.

A major part of any re-examination of the nature
and growth of human occupation at and around Mer-
imde, requires a revised chronological assessment. Al-
though it is not possible to export excavated material for
measurements outside of Egypt, and there is currently
no AMS facility in Egypt, it is possible to run new series
of radiocarbon measurements using AMS from secure
contexts.53 Re-examination of finds from Merimde, in-

43 The environmental coring survey with the continuous coring was di-
rected by Prof. Mohamed Hamdan, Cairo University, and is in prepa-
ration for publication; an additional hand auger survey ran simulta-
neously directed by Dr Judith Bunbury, University of Cambridge.

44 The results of analysis on the environmental cores are subject of a
dedicated publication (in preparation).

45 Hamdan, personal communication; Hamdan 2013.
46 Butzer 2002, 93–96.
47 Noted in Hawass, Hassan, and Gautier 1988.
48 Hamdan 2013.
49 The archaeobotanical analysis was carried out by Mennat-Allah El

Dorry on material at the Medelhavsmuseet, Stockholm.

50 This research was carried out within the scope of the TOPOI A-2-4
project ‘The Neolithic of the Nile Delta’ directed by the author.

51 The finds are now available to search at: http://repository.edition-
topoi.org/collection/MRMD/ (last visited: 07/10/2019).

52 This includes the finds from the DAI investigations in the 1970s and
1980s in co-operation with J. Eiwanger.

53 This includes a collaboration with J. Eiwanger and the TOPOI Ex-
cellence Cluster 264 funded A-2-4 project ‘The Neolithic of the Nile
Delta’, which enabled organic material from Junker’s excavations to
be examined from an archaeobotanical perspective by Dr Mennat-
Allah El Dorry, and samples to be forwarded to the Poznań Radio-
carbon Dating Laboratory from the Medelhavsmuseet (thanks to Dr
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Laboratory
No.

Accession No.
where known

MBS Context/
Depth Below Surface

Raw Material Radiocarbon
Age BP

Calibrated
Years BC
from at

95.4%

Calibrated
Years

BC to at
95.4%

WSU-1846 TT2, 0.75 m m Charred grain 5260 ± 90 4222 3998

W-4355 TT2, 1.02 m Charcoal 5750 ± 100 4668 4546

U-73 T4, 0.60 m (same as U-10
A/B)

Charred grain 5640 ± 100 4495 4454

U-10B T4, 0.60 m Charred grain 5550 ± 100 4446 4351

U-10A T6, 0.60 m Charred grain 5430 ± 120 4335 4262

U-9A 1.80 m Charcoal (tamarisk) 5970 ± 120 4898 4801

U-9B 1.80 m Charcoal (tamarisk) 5940 ± 100 4841 4787

U-31 T4, 1.80 m (same as U-32) Bone apatite (hippopotamus) 3630 ± 100 2026 1956

U-32 T4, 1.80 m (same as U-31) Bone collagen (hippopotamus 4560 ± 140 3365 3141

U-6 1.80 m Charcoal 6130 ± 110 5202 5003

U-7 R1 Charred grains 5700 ± 700 4548 4498

U-8 A18, depth unknown Charcoal 5580 ± 230 4451 4366

KN-3275 I.1 Charcoal 5830 ± 60 4721 4687

KN-3276 I.2 Charcoal 5790 ± 60 4691 4606

KN-3277 I.3 Charcoal 5890 ± 60 4788 4724

KN-3278 V.1 Charcoal 5590 ± 60 4455 4369

KN-3279 V.2 Charcoal 5760 ± 60 4680 4550

Poz-79422 MM14224D.20 T6, 1.80 m, hearth Charred grain (Triticum dicoccum) 5457 ± 38 4361 4241

Poz-79423 MM14224D.27 Q4, 1.00 m, hearth Charred grain (Triticum dicoccum) 5518 ± 38 BP 4453 4273

Poz-79424 MM14224D.28 R4, 1.80 m, Burial 27 Charred grain (Triticum dicoccum) 5647 ± 37 BP 4549 4369

Poz-79453 MM14224D.29 S7, 2.80-3.00 m; SW corner Charred grain (Triticum dicoccum) 5707 ± 32 BP 4669 4459

Poz-79454 MM14224D.48 R5, 0.40 m, floor of house 1 Charred grain (Triticum dicoccum) 5515 ± 31 BP 4449 4328

Poz-79455 MM14224D.23 R5, 0.40 m, Basket II Charred grain (Triticum dicoccum) 5526 ± 28 BP 4449 4335

Poz-79456 MM14224D.52 R4, 1.30 m, with burial 12 Charred grain (Triticum dicoccum) 5707 ± 37 BP 4679 4459

Poz-79457 MM14224D.63 R4, 1.00 m, with burial 8 Charred grain (Triticum dicoccum) 5666 ± 32 BP 4585 4400

Poz-79460 MM14224D.14 T4, 0.20 m, basket I Charred grain (Triticum dicoccum) 5611 ± 30 BP 4500 4361

Poz-79461 MM14224D.26 R1, 2.00 m (same context as
Poz-79463)

Charred grain (Triticum dicoccum) 5707 ± 35 BP 4678 4459

Poz-79462 MM14224D.21 Q4 1.60 m Charred grain (Triticum dicoccum) 5730 ± 36 BP 4687 4491

Poz-79463 UC10992 R1, 2.00 m (same context as
Poz-79461)

Charred grain (Triticum dicoccum) 5792 ± 38 4726 4541

Tab. 1 All radiocarbon measurements that have been taken on material from Merimde Beni Salama, including by the current project.
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Fig. 4 Plot of all radiocarbon measurements from Merimde Beni
Salama in OxCal, part 1. Dates are shown in calibrated years BC and are
grouped by excavation areas and/or relative depths where the information
is available.

Fig. 5 Plot of all radiocarbon measurements from Merimde Beni
Salama in OxCal, part 2. Dates are shown in calibrated years BC and are
grouped by excavation areas and/or relative depths where the information
is available.

cluding archival documents and museum-based faunal
and plant remains from the site, led to the first 12 AMS
samples for Merimde. They comprised samples of short-
lived plant remains (charred grain) from the Junker exca-
vations, with the maximum sample size of 11 mg (Tab. 1,
including past results from Merimde, also plotted in
Figs. 4 and 5, indicated by the Poznań [Poz] laboratory
codes). Short-lived plant remains were selected (charred
grain), which can lessen the problem of inbuilt age.54 All
of these samples were taken from the easternmost con-
texts excavated by Junker and were selected to cover a
range of different phases during the occupation of Mer-
imde (Tab. 1). Where possible, the samples were selected
due to their contextual link to specific structures or buri-

als. All measurements are shown at the 95.4% probabil-
ity range, calibrated within OxCal version 4.3.255 on the
r.5 IntCal13 atmospheric curve56 (Tab. 1). The new AMS
results are shown in Figs. 6 and 7, and are included to-
gether with previous results in Figs. 4 and 5. Figs. 4 and
5 group the results according to find location.57

The radiocarbon measurements obtained in the first
set of dates, the Uppsala series (U dates in Tab. 1 and
Figs. 4 and 5), consisted of samples taken mainly from the
excavations in the easternmost Junker trenches, at varied
depths below surface but without further contextual de-
tail.58 The first set of results from Eiwanger’s excavations
(KN in Tab. 1 and Figs. 4 and 5) are expressed in their re-
lation to phases assigned by the excavators, three each to

Sofia Haggman and Ms Carolin Johansson) and the Petrie Museum
of Egyptian Archaeology (thanks to Dr Alice Stevenson, Institute of
Archaeology, UCL).

54 Ramsey et al. 2010; Dee et al. 2012.
55 Ramsey 1995; Ramsey 2009a; Ramsey 2009b; Reimer et al. 2013.

56 Reimer et al. 2013.
57 Find locations taken from Hawass, Hassan, and Gautier 1988; Olsson

1959. The new AMS results are published here for the first time.
58 Olsson 1959, 97.
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Fig. 6 Modelled AMS results
from samples from Junker’s
excavation grid Q4. Dates are
shown in calibrated years BC.

Fig. 7 Modelled AMS results
from samples from Junker’s
excavation grid R4. Dates are
shown in calibrated years BC.

the youngest (V) and oldest (I) phases, but without sig-
nificant detail.59 The contribution of Hawass et al. in-
cludes specific locations within their trenches (WSU and
W dates in Tab. 1 and Figs. 4 and 5).60 Contexts have been
considered in terms of depths beneath the surface, as well
as being assigned to one (or more, where unknown) of
the five phases of the settlement. The most recent sam-
ples, which are the first AMS samples for Merimde, were
selected by the author from charred plant remains from
Junker’s excavations (Poznań series in Tab. 1, Figs. 4 and
5, as well as Figs. 6 and 7) and taken from specific con-
texts. The increased precision of these recent measure-
ments is clear, for example as seen in Tab. 1 and Figs. 4
and 5. Additionally, for the samples from Grids Q4 and
R4 of Junker’s excavation areas, it has been possible to
model these, due to relative depth information (Figs. 6

and 7). It must be added, however, that this is based en-
tirely at present on depth variations and not precise strati-
graphic detail. The written documentation is in the pro-
cess of being examined at the Medelhavsmuseet in Stock-
holm.61 In the instance of Figs. 4 and 5 concerning the
samples from Grid R4, the modelling of the dates from
three burials has proved productive in significantly com-
pressing the ranges for Burials 27 and 12. Two samples
from excavation square R5, both at a depth of 0.40 m, a
basket and the floor of a house, correspond closely but
have not been modelled here (Poz-79455 and Poz-79454
in Tab. 1 and Figs. 4 and 5).

From the previous work – notably the relative phas-
ing of the site – phases III, IV, and V of Eiwanger roughly
correspond to Junker’s Schicht III, but the phases and
Schicht are not interchangeable. The Merimde phases

59 von den Driesch and Boessneck 1985, 2; Eiwanger 1988, 53; Eiwanger
1992, 75.

60 Hawass, Hassan, and Gautier 1988, 31–32.

61 The support and generous assistance of Dr. Sofia Häggman and Ms.
Carolin Johansson is gratefully acknowledged.
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have been considered to show influence from contacts
with different regions, as stated by Eiwanger, and have
recently been discussed again by Tristant.62 Given the
differences in the phasing of Junker and Eiwanger, a
new stratigraphical model of the site, including envi-
ronmental and chronological data, will be crucial. Ei-
wanger suggests that in his phase I there is a blade in-
dustry, in addition to artefacts of the Levantine earliest
Pottery Neolithic with a series of Epipalaeolithic addi-
tions, and also evidence for shells from the Red Sea.63

Eiwanger’s second phase is characterized rather through
what he described as an undeveloped nuclear culture,
which is not similar to other Egyptian sites of corre-
sponding date, and is described as not being identical to
Junker’s Schicht II in any way.64 Eiwanger notes that the
black polished ceramics do not appear in Phase II, and
that his Phase II does show connections to the Sudanese
and southern Saharan Neolithic;65 his Phase III to V
shows a continuous development and can be compared
to Junker’s. In the youngest phase the hollow-based ar-
rowheads occur, which show a link to the later Fayum
Neolithic (Fayum A); at the same time, the youngest
phases are also linked with the Levantine sequence.66 Ei-
wanger has observed specific areas of the Neolithic set-
tlement where certain phases are not represented, and
the phase I–V schematic section published represents the
bringing together of these phases, as the five phases have
not yet been located within any single area of the settle-
ment.67

3.3 Fitting Merimde Beni Salama alongside the
new Neolithic landscape

Since the excavations in the 1980s, there has been a
wealth of new research, both field and museum-based,
with new comparative material from the Nile Valley,
Libya, and the Western Desert, as well as the Sinai and
the Levant. Furthermore, the discovery of the Neolithic

at Sa el-Hagar (Sais), just 70 km north of Merimde has
added greatly to our knowledge of the Neolithic of the
Delta and has provided much new material of interest.68

It has been noted that some of the stone types used
at Sa el-Hagar in the Neolithic are comparable to the
cobbles of the Wadi el-Gamal.69 As analysis continues
on the freshly revealed evidence from Merimde, cross-
comparisons will be drawn with the evidence from Sais,
and of course that from other sites in a similar environ-
ment to Merimde, el-Omari, ca. 60 km southeast of Mer-
imde, and the area around Helwan where the Epipalae-
olithic is in evidence also, including the area of Wadi
Hof.70

Within the phases of Merimde, differences are ob-
servable in the presence/absence and relative proportion
of species of faunal remains and also plant remains.
The new research has already added some new data, al-
though despite modern methods, the increased cultiva-
tion around Merimde has not improved the preserva-
tion of botanical remains. One area, however, in which
progress is not affected by such modern problems, is in
the application of scientific methods to artefacts. This
has included residue analysis, for which samples have
been examined from ground stone implements, includ-
ing the lower grinder found in context on the Wadi el-
Gamal Northeast terraces.71 A pilot study carried out for
organic residue analysis of 10 potsherds from a range of
contexts at Merimde yielded very promising results that
showed the preservation of residues associated with ru-
minant and non-ruminant species at Merimde. These
were selected from the excavations of Junker, and the
analysis conducted by Julie Dunne was made possible
by kind permission of the Medelhavsmuseet in Stock-
holm.72 This pilot study will provide the basis for a large-
scale chronological investigation of diet and subsistence
practices at Merimde, with radiocarbon dating potential
now existing for the lipids extracted.

62 The characteristics of the assemblage suggest that in the earliest layers
there is similarity to Levantine evidence, then Saharo-Sudanese, and
later the Fayum Neolithic. See Eiwanger 1980, 69; Eiwanger 1984; Ei-
wanger 1988; Eiwanger 1992; Midant-Reynes 2000, 108–118; Tristant
2006, 32–37; Rowland and Bertini 2016, 2.

63 Eiwanger 1980, 69. Eiwanger (personal communication) further
notes that his Phase 1 is missing in the stratigraphy from Junker’s
excavations.

64 Eiwanger 1980, 69.
65 Eiwanger, personal communication.

66 Eiwanger 1980, 70.
67 Eiwanger 1982; Eiwanger 1992, Fig. 3.
68 Wilson, Gilbert, and Tassie 2014; Wilson 2006.
69 Rebecca Phillipps, personal communication.
70 Debono and Mortensen 1990; also discussed in Rowland and Bertini

2016, 3.
71 These results will be included within the forthcoming paper con-

cerned with plant remains.
72 The number of samples is too low for wider discussion, but further

sampling is anticipated as part of the ongoing project design.
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4 Concluding remarks

The idea of Merimde having been a single commu-
nity from the beginning is probably unlikely. It can
be hypothesized that the settlement began as a series
of smaller clusters founded by groups arriving in the
area looking for suitable places close to water that also
had access to shelter and elevated land. The first set-
tlers may have been seasonal, and the lack of finds such
as sickle blades within Merimde I, for example, indi-
cates a gradual uptake of the varied aspects of settled,
farming life. Over time, Merimde appears to function
more and more as a community, with large storage pits
lined with basketry, and more robust domestic struc-
tures built of mud slabs. The potential street of Mer-
imde was recorded in 1933, and relates to a later period
of settlement, when these more durable, mud structures
are in evidence (Merimde IV–V).73 The phasing of Mer-
imde and broad absolute date ranges have been largely
accepted in the published literature, however, the more
recently discovered areas of Neolithic activity have to be
considered within the context of the previously known
settlement areas. Examination of the spatial distribution
of areas of activity has not been foremost in analysis until
now, but should prove fruitful for examining the daily
lives of those living in the community, over time. Digital
access to finds from former excavations has been enabled
by the tireless work of the late G. J. Tassie, assisted by S.
Falk.74 Despite current export limitations and the avail-

ability of equipment within Egypt at the time of writ-
ing, AMS measurements and analysis of residues within
ceramics are restricted to the finds from the Austrian
West Delta Expedition that were distributed to a number
of museum collections around the world.75 The results
of the first AMS measurements are presented here as a
contribution towards reassessing the absolute dating of
the site. In combination, these renewed investigations
in and out of the field will allow us to start answering
the questions of exactly when domesticated plants and
animals appeared in the western Nile Delta, and of the
absolute timing of fluctuations in the use of particular
species.

As shown here, the research potential for excavated
material/contexts from current and former excavations is
huge. The planned work will add significantly to how
we see and understand the development and growth
of Merimde, particularly in relation to the local envi-
ronment and changing climate. Already, by taking a
wider perspective in terms of exploitation of the land-
scape around Merimde, employing now standard geo-
physical techniques, and environmental coring, a much
larger area of use has been uncovered, as has a much
clearer picture of the local environment. Further envi-
ronmental surveys will follow across a longer stretch of
the western Delta fringes, to capture what is possible in a
fast-changing modern environment. This may have the
added result of locating further Neolithic or even Epi-
palaeolithic findspots.

73 Junker 1933, 58–62.
74 Published online at http://repository.edition-topoi.org/collection/

MRMD/metadata (last visited: 07/10/2019).
75 This research was carried out within the framework of the TOPOI

Excellence Cluster 264, project A-2-4 ‘The Neolithic of the Nile
Delta’. The objects from Merimde Beni Salama in museum collec-
tions that were recorded during the TOPOI A-2-4 can be viewed at

http://repository.edition-topoi.org/collection/MRMD/overview (last
visited: 07/10/2019). The samples were provided by the kind permis-
sion of the Medelhavsmusset in Stockholm, and thanks go to Dr
Sofia Häggman and Ms Carolin Johansson. For an example of find
types see Larsen 1957; Larsen 1958; Larsen 1959; Larsen 1960; Larsen
1962.
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