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Much of our understanding of early periods in Near Eastern archaeology depends on synchronisms with ancient Egypt.
Chronological problems in the early Dynastic and Predynastic periods in Egypt indicate that a more accurate
radiocarbon-based chronology would be desirable, but dates from the critical Predynastic period are not abundant at
this time. Dates from Predynastic cemeteries are unfortunately rare, though reliable radiocarbon dates from these
contexts are especially valuable because of their ability to tie relative ceramic chronologies to more recent radiocarbon
chronologies from Predynastic settlement sites. Since most of the cemeteries were excavated nearly a century ago,
though, the prospects for obtaining radiocarbon dates have seemed dim. This article reports the successful completion
of 12 AMS radiocarbon assays on materials from the Predynastic cemetery at Naga-ed-Dér. Aggregated results indicate
the cemetery was probably in use between about 3800 and 3090 Bc. Four distinct use phases in the cemetery are
discerned. The results constitute one of the first series of AMS dates from a suite of individual graves in a Predynastic
cemetery where full artefact inventories are known. Not only are they important for themselves, but also for the
comparative value the contents of the dated graves have with other interments at other sites. A comparison of these
results with other radiocarbon dates from Upper Egypt establishes synchronisms between the cemetery and settlement

sites, while helping to fill in gaps in the known radiocarbon chronology.
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Introduction

uch of the prehistory of the ancient Near
M East is dependent on synchronisms with the

chronology of Egypt. In particular, synchro-
nizing the Bronze Age in the Levant and Syria depends
on the chronology of the Predynastic, and on the
critical date for the unification of Upper and Lower
Egypt and the accession of the 1st Dynasty. Also, later
Predynastic is frequently dated externally by reference
to ledge-handled jars imported from Palestine (Kantor,
1992; Stager, 1992).

As a result of the critical connections between Egypt
and the rest of the Middle East, and the dependence of
the region as a whole on the chronology of Egypt,
considerable attention has been devoted to controlling
the temporal dimension in both Predynastic and
Dynastic Egyptian archaeology. Methods based on
ceramic chronology, textual analysis (including astro-
nomical observations), and radiocarbon dates have
been used. Petrie (1901) invented the technique of
ceramic seriation in order to date the Predynastic
graves he had excavated; later Kaiser (1957) developed
different techniques and re-evaluated Petrie’s results.
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Recently Kemp (1982) used multivariate statistical
methods (essentially a form of correspondence analy-
sis) to develop a ceramics-based chronology. Textual
analysis based on the known dates has led Egyptolo-
gists to place the founding of the 1st Dynasty between
3100 and 2900 Bc (Hoffman, 1982; Trigger, 1983). For
example, Hayes (1970) estimated the beginning of the
Ist Dynasty from the Turin “Royal Canon”, the
document that contains Manetho’s king list that estab-
lished the traditional division of the historical period in
Egypt into dynasties. Manetho said that the time from
the founding of the 1st to the end of the 8th Dynasty
was 955 years. Based on these clues, and working
backward from known dates in the later periods,
Hayes calculated the date for the beginning of the 1st
Dynasty to be either 3119 or 3089 Bc.

Among other astronomical events, the helical rising
of the star Sothis (Sirus), which heralded the beginning
of the inundation, was carefully observed and recorded
in Egypt. These records provide a date of about 2000
Bc for the beginning of the 12th Dynasty and the
Middle Kingdom, and a later recorded observation
places the beginning of the 18th Dynasty at about 1580
Bc. However, working back from these dates presents
problems because of the uncertain length of individual
reigns in some cases, and of the First Intermediate
Period in general (Kantor, 1992). Breasted (1964: 17)
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stated that working backwards from the known dates
was a matter of “dead reckoning”.

Radiocarbon dates have been obtained from many
Predynastic and Dynastic sites (for some recent com-
pilations see Derricourt, 1971; Close, 1980, 1984, 1988;
Hassan, 19844, 1985; Kantor, 1992). Calibrations of
dates obtained earlier from materials in royal tombs of
the Archaic period (Dynasties 1-2) placed these
early dynasties between about 3400 and 2650 BC (see
Kantor, 1992, table 1). In 1980 Hassan calculated an
average calibrated radiocarbon date for organic re-
mains from the tomb of Aha, the second king of the 1st
Dynasty, at 3100+ 120 BC. Since Aha succeeded
Narmer, the first king of the 1st Dynasty (or the last
king of Dynasty 0, with Aha as the first of Dynasty 1,
see Emery, 1961), a date of around 3125 BC can be
estimated for the end of Narmer’s reign, assuming that
the Ist Dynasty lasted about 200 years and that the
eight kings of the 1st Dynasty each reigned an average
of 25 years (Hassan, 1980). Recently, however, Hassan
& Robinson (1987) have recalculated the Aha date to
be 3023 & 102 BC. So, assuming the same average reign,
Narmer must be moved to about 3050 Bc. Hassan’s
early estimate for Narmer, based on the average date
for Aha, seems to fit well with Hayes’ early calculation,
but the later date misses Narmer by about 40 years in
Hayes’ scheme, an error which is probably longer than
the reign itself. Also, the one-sigma error estimate for
Aha is four times the length of his assumed reign.
Thus, the beginning of the Egyptian state is by no
means absolutely fixed, and the dependent chronology
of much of the Near East in these periods must be
viewed with some caution.

The chronology of ancient Egypt is more or less
precise depending on which periods are examined. For
example, for the Saite-Persian (664-332 BC) periods the
margin of error is nil, but as one considers earlier
periods the margin becomes increasingly wide. During
the New Kingdom to the Late Period (1550-656 BC)
the margin of error is estimated to be between 10
and 20 years; for the Middle Kingdom and Second
Intermediate Period (2106-1550 BC), the error is
estimated to be between 20 and 30 years. During the
Old Kingdom and First Intermediate Period (2700—
2100 BC) the error is estimated at about 100 years.
Dates from the Archaic Period (30002700 BC) are even
less reliable, with a potential error of more than 200
years, and dates from the Predynastic (¢. 3800-3000
BC) are accurate only within about 300 years (dates and
error estimates from Kitchen, 1991). As far as the
legendary unification of Upper and Lower Egypt by
Narmer/Menes is concerned, Kitchen (1991: 206) notes
that “in purely Egyptian terms, a Menes can be set at c.
3100 BC, c. 3000 BC, or c. 2900 BC”. Any of these
dates is consistent with the radiocarbon dates currently
available for the Predynastic period.

The small number of radiocarbon dates from Pre-
dynastic contexts is made even more problematic
because of their proveniences and issues related to the

Predynastic ceramic chronology. Because of the history
of Egyptian archaeological research, in effect there are
two parallel chronological schemes for the Predynastic
period. The first, based on relative methods, is exem-
plified by Petrie’s (1901), Kaiser’s (1957), and Kemp’s
(1982) work with ceramics from cemetery contexts
(mostly whole vessels). The second is based more on
sherds and absolute radiocarbon dates obtained
mostly from settlement sites (and tombs from the later
Dynastic period). However, the ceramic assemblages in
settlement sites are somewhat different from those in
cemeteries (e.g. decorated, marl clay pots, termed
“D-Ware” by Petrie, are very rare in settlements but
fairly common in cemeteries, low-fired, coarse clay
pans, called “Bread Molds”™, are hardly ever found in
cemeteries but are abundant in settlements). The two
systems are not well connected. Predynastic cemetery
sites remain largely undated by radiocarbon methods,
and the possibility exists that the ceramic-based chron-
ologies of cemeteries may not coincide with settle-
ments. This affects the rest of Near Eastern chronology
for this period because much of the synchronism in the
early periods is based on the older relative chronology
from the cemeteries.

It seems necessary to acquire more radiocarbon
dates from Predynastic graves, so that these can be
compared to their ceramic assemblages and those of
settlement sites. Such a goal is clearly in line with
Bruins & Mook’s (1989: 1024) assertion that “many
more samples from ancient Egypt ought to be investi-
gated, as urged in the 1969 [Olsson, 1970] Twelfth
Nobel Symposium”. At present, there are very few
dates published from Predynastic cemeteries. About 58
Predynastic dates have been published from Upper
Egypt; only 15 are from mortuary contexts. Five of
these are based on older methods, and they were
calculated on materials gathered from a number of
contexts. Hence, they are (not surprisingly) less precise
than dates calculated by more modern techniques. For
example, Libby’s sample C-810 consisted of about 3 oz
of human hair, derived from four different graves at
Nagada. About half the hair came from grave 1592,
about one-quarter from grave 1487, and the remainder
from graves 1562 and 1816 (Libby, 1955: 78). These
graves have different sequence dates in Petrie’s scheme.
In addition, Libby’s dates have wide standard devia-
tions (about 300 years), so the true date can only be
estimated to fall within a 1200 year window with about
0-95 probability. As a result, many of the extant dates
from Predynastic cemeteries are not as precise as we
would like. Three dates from graves at Hierakonpolis
have been secured. Of these, one (sample BM-1127A,
from Tomb 100) is clearly problematic at 12,900 +
120 Bp (Burleigh, 1983: 364). The Tomb 100 ceramics
group, sequence dated to 48-53 (Payne, 1973), has a
calibrated one-sigma radiocarbon date range of 235
years from the other, viable date (BM-1127B, at 3900—
3665 BC; Burleigh, 1983: 364). Its wide error estimate
means that it is of limited utility in building a more



precise radiocarbon chronology or for a comparison to
the tomb’s ceramic inventory. At Hierakonpolis Lo-
cality 6, Tomb 1 was nearly empty when excavated—
many of the sherds were recovered from an adjacent
spoil pile presumed to have been left by plunderers
(Hoffman, 1982: 41). Comparing the radiocarbon date
to the original tomb contents is not possible.

Clearly, the radiocarbon record for the Predynastic
is in need of improvement. Hassan & Robinson (1987)
noted that ‘“the existing corpus of radiocarbon
measurements for ancient Egypt is, with a few excep-
tions, not fully satisfactory”. Since most of what
we know about the Predynastic period in Upper Egypt
comes from cemetery excavations, a radiocarbon-
based chronology of the cemeteries is needed. Such a
chronology could be used to help establish a concord-
ance between cemetery and settlement contexts.
In addition, a cemetery-based radiocarbon series
would allow us to test hypotheses related to ceramic
chronology and cemetery use and development.

It is not easy to do this, though. Most of the known
Predynastic cemeteries were excavated in the late 19th
or early 20th centuries, long before radiocarbon tech-
niques were available. Hence, it is often necessary to
rely on materials collected in some cases more than a
century ago. Many excavators did not collect samples
of materials suitable for radiocarbon analysis, or the
extant materials are not well provenienced. Some
otherwise well-documented materials, which would
have been suitable for dating, were impregnated with
petrochemically based preservatives in the days before
radiocarbon dating, thus ruining them for assays. As
a result, there has been considerable doubt about
whether a radiocarbon chronology could be recovered
from Predynastic cemeteries.

Happily, at least one Predynastic cemetery, N7000 at
Naga-ed-Dér in Upper Egypt, has preserved organic
samples that are well provenienced and uncontami-
nated by preservatives. Here, I report the results of
radiocarbon dates run on a set of 16 samples submitted
to the University of Arizona AMS facility. These
samples formed an initial test on the viability of the
organic materials for AMS procedures, since it was
uncertain that reliable dates could be secured, owing to
possible contamination from packing materials or
events (such as fumigation) which may have occurred
at the Phoebe Hearst Museum of Anthropology
(Hearst Museum) in Berkeley during the 90 years
of their curation there. The test was successful, and
will hopefully lead to additional samples being
submitted.

Most of the calibrations mentioned above were
calculated using the 1982 calibration curve (Klein
et al., 1982). Hassan (1985) used this curve, which was
the most precise at the time his work was published,
and Kantor (1992) also used it. A more recent, high-
precision calibration, using Irish Oak, has been pub-
lished (Stuiver & Kra, 1986). The Irish Oak calibration
curve has an estimated error of less than 20 years, but
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only extends back to about 4000 BC, so dates from the
early part of the Predynastic period are often outside
its range (Shaw, 1985). A more recent calibration curve
(Stuiver, Long & Kra, 1993) is used here for the
cemetery and to recalibrate published dates from
Upper Egypt. The 1993 calibration is as precise as
the Irish Oak curve, but extends back considerably
further.

Both of the recent curves, however, have a
significant number of wiggles at the time of the Pre-
dynastic. Each wiggle provides two alternative dates
and, at the two-sigma range now recommended by
most laboratories (see Shaw, 1985), produces ranges
which are frequently too wide to help address
questions in the later Dynastic period. Although
this is not an insurmountable problem in the Pre-
dynastic period because of the chronological issues
discussed above, dates with smaller ranges are clearly
desirable.

One way of addressing the problem of wide date
ranges is to combine dates. The usual way has been the
averaging method developed by Long & Rippeteau
(1974). This method has the unfortunate effect of
expanding date ranges rather than compressing them,
so that an averaging of dates with one-sigma ranges of
70 years is likely to produce an error range of over 100
years. In addition, the method gives an estimate of the
time period in which 68% (at one-sigma) of the events
occurred, not the time range in which one can be 68%
sure all of the events took place (see Bronk Ramsey,
1995). This is essentially the difference between nor-
mal statistical inference and Bayesian inference (see
Cowsgill, 1970).

Bayesian methods of date combination (see Bayes,
1763; Iversen, 1984) are now available. Instead of
expanding the range, the Bayesian method reduces it,
while providing a probability that the events dated fall
within the calculated range (rather than calculating the
range in which a given percentage of the raw dates are
found). By using Bayesian rules for combining prob-
abilities we can increase our confidence levels to 95%
by reporting two-sigma ranges, and simultaneously
calculate smaller date ranges. Thus, the results will
provide better estimates of the periodization of the
Predynastic than were available with the former
methods. Here, Bayesian methods of calibration and
date combination support a four-phase use of the
cemetery, from about 3800 to 3090 BC (two-sigma
range). Next, before describing the results, I discuss the
cemetery and samples.

The Predynastic Cemetery, N7000, at
Naga-ed-Dér

The village of Naga-ed-Dér is located on the east bank
of the Nile about 160 km north of Luxor, opposite the
town of Girga, in what would have been the Thinnite
nome during the historic period in Egypt. In the last
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years of the 19th century Mrs Phoebe Apperson Hearst
established the Hearst Egyptian Expedition of the
University of California under the directorship of
George A. Reisner and Albert M. Lythgoe. Work
began in Egypt in 1899 (Lythgoe, 1905: 79). In 1901
1903 the expedition was centred near Naga-ed-Dér. A
nearly complete chronological series of cemeteries,
from the Predynastic through the Coptic (Byzantine)
periods, was located during the seasons of 1901-1902
and 1902-1903. Work on the Predynastic cemetery
began in January 1902 when Lythgoe was in the
process of searching for an extension of the Old
Kingdom cemetery, N500-900. Predynastic ceramics
were located, instead, and 6 hours’ trenching with 30
labourers revealed the first of 635 Predynastic graves in
a confined wadi terrace.

Excavation and analysis of Cemetery N7000 contin-
ued throughout the winter seasons of 1902-1093 and
1903-1904, when the southern limits of the cemetery
were found to reach close to a group of Middle
Kingdom shaft graves and the modern village of
Naga-ed-Dér. At least 853 individuals were discovered
in the 635 numbered graves (Podzorski, 1990).
Analysis of the excavated materials continued until
4 August 1904, when the material consigned to the
Hearst Expedition (virtually all of the excavated mate-
rials other than the physical remains) was packed and
shipped to the Museum of Anthropology, University
of California.

At the museum, a set of catalogue cards was pro-
duced during the 1920s and 1930s, describing each
artefact, and assigning an accession number. The cards
form the basis of the N7000 artefact inventory at the
Hearst Museum. In addition, copies of the excavator’s
field notes, and copy negatives of over 1850 photo-
graphs taken during the excavation and analysis have
been secured by the Hearst Museum from the Museum
of Fine Arts in Boston, where the originals are curated.
Taken together, these documents allow remarkably
accurate grave inventories to be compiled. Diagrams of
nearly every grave were prepared during excavation,
showing the locations of most of the finds. Usually
three photographs were taken for each grave: (1)
during excavation; (2) following its “clearing’; and (3)
of the grave goods recovered (sometimes additional
photographs were taken of the objects). Many of the
diagrams and photographs are published in Lythgoe &
Dunham (1965).

Much of the organic material was stored without
being unpacked. Reisner & Lythgoe used wood wool
fibre or raw cotton as packing material in some con-
tainers, and this has contaminated some of the organic
samples submitted for dating (AA16771, AA16783,
AA16784, AA16779). However, these fibres can be
separated from the samples during pretreatment, and
accurate dates are still possible. Only one of the
samples packed this way (AA16783) proved undatable,
and that was because of the small amount of original
material submitted.
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Figure 1. Distribution of graves along the seriation curve produced
by correspondence analysis. Numbers refer to graves with organic
materials; numbers in bold face indicate graves with samples sub-
mitted for dating.

The samples

Fifteen graves were selected for radiocarbon dating as
part of an experiment to connect a relative seriation-
based chronology with an absolute radiometric dating
method. I created a seriation using frequencies of
ceramics in seven ware types (C-Ware, B-Ware,
P-Ware, R-Ware, W-Ware, D-Ware, and S-Ware), as
originally defined by Petrie (1901) and modified by
Federn (see Needler, 1981, 1984). Correspondence
analysis (CA) was used to place these graves in order,
in a2 manner similar to Wilkinson (1996). Of the 635
graves in Cemetery N7000, 339 contain ceramics. For
seriation studies in general, and CA in particular, the
barest minimum usable artefact repertoire from a
single context is one piece in each of two different type
categories (Bech, 1988: 32; Nielson, 1988: 37). I chose
to limit this study to graves with three or more vessels,
in at least two different type categories. This reduces
the sample to 143 graves, but provides stronger results
than with a larger sample based on fewer vessels in
each grave, and it helps eliminate ties.

When CA is used to create a seriation, Madsen
(1988) states that a plot of the first two eigenvectors
should assume a curvilinear, horseshoe shape if the
temporal dimension has been well represented in the
input data. The distribution of points shown in Figure
1 conforms to the required shape, indicating that the
time element has been captured quite well. The graves
on the seriation curve were divided into four sub-
groups, each containing 35 or 36 graves (see Savage,
1995, 1997 for further discussion of the relative dating
scheme).

I selected graves for radiocarbon dating by referring
to the seriation curve and the artefact inventories.
Figure 1 shows all the graves in the seriation sample
that have organic remains suitable for radiocarbon
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Grave 7036

Sample AA16770
Matting beneath Burials,
UCLMA 6-12009

Grave 7151 Grave 7159

Sample AA16772 Sample AA16773

Seeds from Charred Vegetal Matter
Pot 7151-5, from Pot 71594,

UCLMA 6-12024

UCLMA 6-12025

from Pot 7251-5,
UCLMA 6-12033

Grave 7394

Sample AA16777
Animal Hair from
Left Wrist of Burial E,
Item 739418
UCLMA 6-12058

1 @' 5
1
Grave 7251 Grave 7292 Grave 7298
Sample AA16774 Sample AA16775 Sample AA16776
Vegetal Matter Vegetal Matter Vegetal Matter

from Pot 7292-6,
UCLMA 6-12039

/

from Pot 7298-3,
UCLMA 6-12041

ée

Figure 2. Excavated locations of organic samples recovered for *C analysis from grave 7036, 7151, 7159, 7251, 7292, 7298, and 7394, All
graves shown in correct azimuth, and to scale. Adapted for AutoCad from Lythgoe & Dunham (1965). Numbers and letters on plans refer to

burials and inclusions in the Lythgoe & Dunham text.

dating; the graves with samples submitted for analysis
are in bold face. The primary goal in selecting which
graves to date was to spread the sample out along the
CA curve as widely and evenly as possible.

Figures 2 and 3 illustrate each sampled grave (except
7110, for which there is no diagram), showing the
locations of the objects and organic samples submitted.
Many of the graves have been plundered, but in most
cases the plundering does not appear to have disturbed

the pots or their contents substantially, nor has it
disturbed the other items submitted for dating. The
plunderers appear to have been more interested in
items of value interred on the bodies themselves than in
pots or other, even more mundane articles (see Savage,
1995, chapter 5 for a more complete discussion of
plundering in the cemetery).

Most of the materials submitted for dating consisted
of vegetable matter from pots included as grave
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Grave 7458

Sample AA16785
Cloth from Neck of B
Ttem 7458-13
UCLMA 6-3763.b

Grave 7513

Sample AA16780
Vegetable Matter
from Pot 7513-3,
UCLMA 6-12097

Grave 7468
Sample AA16778
Vegetal Matter

from Pot 7468-1,
UCLMA 6-12082

Grave 7522
Sample AA16781

Cake of Vegetal Matter

from Pot 7522-20,
UCLMA 6-12103

Grave 7491

Sample AA16779
Human Hair from
below Pot 7491-1,
UCLMA 6-12091

Grave 7526

Sample AA16782
Grain/Seeds

from Pot 7526-9,
UCLMA 6-12105

Grave 7603

Sample AA16783, AA16784
Cloth and Matting

from Item 7603-5,
UCLMA 6-12128(a, b)

2,3,4 0

Figure 3. Excavated locations of organic samples recovered from graves 7457, 7468, 7491, 7513, 7522, 7526, and 7603. All graves shown in
correct azimuth scale. Adapted for AutoCad from Lythgoe & Dunham (1965). Numbers and letters on plans refer to burials and inclusions

in the Lythgoe & Dunham text.

offerings. These were comprised mainly of seeds or
chaff, sometimes charred. Grain or seed offerings in-
cluded in graves are thought to have originated as
either the remains of a funeral meal consumed at the
grave site, or as food offerings intended to accompany
the deceased on their journey to the afterlife (see
Adams, 1988). It is likely that the age of the materials
themselves corresponds very closely to that of the
interment event (probably within one harvest cycle).

Other objects submitted for dating include human
hair, matting, and leather or cloth from articles of
clothing. Of these, the sample of human hair (from
grave 7491) is perhaps most problematic in terms of
its connection to the burial event. The excavators
observed numerous burials that included balls of
human hair as grave offerings, such as graves 7055,
7130, 7491 and 7596 (samples of these are present
in the Hearst Museum collections). Grave 7491, for






