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Abstract

In a recent study by REGEV ef al. (2012), the radio-
carbon data of Southern Levant was reanalyzed,
causing a revision of the traditional absolute chro-
nology of the Early Bronze Age in the Southern
Levant. The new analysis demonstrated that the
EB II was notably shorter than previously thought
and that the EB III ended ca. 2500 BC, ca.
200-300 years earlier than the traditional chronol-
ogies. In order to understand how Megiddo fits
into the new chronology, the authors designed and
implemented a microstratigraphical excavation of
the EB I to EB III strata at the site to identify new
short-lived samples for radiocarbon dating. In
modeling the results, we took advantage of known
stratigraphical data to apply a wiggle-matching
technique to the calibration curve, providing more
precise dates for the samples. Overall, the dates
from Megiddo are in line with the new radiocar-
bon-based chronology. These results as well as the
implications of the dates for Egyptian-Levantine
interactions of the 3 Millennium BC are dis-
cussed.

Introduction

Megiddo is one of the most extensively excavated
sites in Israel, and has enjoyed the status of type-
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site for the Early Bronze Age (EB) Southern
Levant since the Oriental Institute (OI) excava-
tions in the 1920s and 1930s (Loup 1948;
Dunavevsky and Kewmpinskr 1973; Esse 1991).
While the relative stratigraphy and ceramic typol-
ogy (relative chronology) of the site during that
period is now well understood thanks to the
renewed excavations by the Tel Aviv University-
led Expedition in Area J (FINKELSTEIN and
UssisakiN - 2000;  FiNKELSTEIN,  UssisHKIN, and
PEERSMAN 2006; Apams 2013a; 2013b; Apams, Fin-
KELSTEIN, and UssisHKIN 2014), its absolute chronol-
ogy has not been sufficiently dealt with.> The tra-
ditional absolute dates for the EB layers at Megid-
do depended on the relative regional chronologies
established by the ceramic sequence, tied vaguely
into historical dates of neighboring Egypt. Indeed,
until recently such has traditionally been the basis
for Early Bronze Age chronology for much of the
Southern Levant. Unfortunately, few samples for
radiocarbon dating were collected during the regu-
lar excavations in Area J, and thus there could be
no independent, quantitative testing of the dates
assigned to strata according to typological consid-
erations.

A recent multi-site radiocarbon study of the
Southern Levant in the EB (REGEV, DE MIROSCHED-
J1, BoARETTO 2012; REGEV ef al. 2012) has intro-

5 The renewed excavations at Megiddo are carried out by Tel
Aviv University, with George Washington University as
senior American partner. Consortium institutions are
Chapman University, Loyola Marymount University,
Vanderbilt University, University of Oklahoma, University
of Hawai’i, and the Jezreel Valley Regional Project. The
Expedition director is Israel Finkelstein (Tel Aviv Univer-
sity) with Eric H. Cline (George Washington University)
serving as Associate Director (USA). Jennifer Peersmann
supervised the excavation of Area J from 19962000 and
Matthew J. Adams from 2004-2010. Radiocarbon analysis
were supported by the Exilarch’s Foundation and
D-REAMS Radiocarbon Dating Laboratory.
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Fig. 1 Comparative chart of the Southern Levantine and Egyptian chronologies. The chronologies presented in the figure are
based on the following reference from left to right: SL (Southern Levant) radiocarbon chronology (Regev et al. 2012), Yarmuth
(Regev, de Miroschedji, and Boaretto 2012), Megiddo (this paper), conventional SL chronology (Mazar 1992), Egyptian radiocar-
bon chronology (Bronk-Ramsey et al. 2010, Dee et al. 2013), Egyptian traditional low chronology (Hornung et al. 2006), Egyptian
traditional high chronology (Kitchen 1991). Within the radiocarbon chronologies the transitions between the periods are depicted
as diagonal lines reflecting the range of time during which the transitions took place. In SL radiocarbon chronology the EB I to
EB II transition appears very large, the single black line that appears in the middle of EB II transitional period depicts the EB I to
EB II transition at the sites with the most robust data. For Megiddo, the EB 11 is not indicated in the figure, as no samples from this
period were dated.

duced a radical new chronology in which the ends
of EB II and EB III are placed ca. 2900/2850 and
2500 BC, respectively — 200 to 300 years earlier
than the traditional chronology (Fig. 1). These
findings have sparked a renewed interest in the
absolute chronology of the period and its implica-
tions for internal cultural development and foreign
interactions with Egypt, Syria, and further abroad.

As Megiddo is one of the best documented sites
for this period, particularly in the northern sector
of the region, it became imperative to synchronize
it with other sites sampled within the context of
the new radiocarbon chronology. Doing so would
provide an important test-case for both the chro-
nology and for the methods employed to attain it.
This paper presents the results of a targeted micro-
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Table 1: Summary of the Early Bronze Age Stratigraphy at Megiddo®

Level | Ol Stratum Description Period

J-1 XX, XX Carved bedrock and associated structures Chalc-EB 1

J-2 Not detected | Temple and Picture Pavement EB Ib

J-3 XIX Temple 4050 EB Ib

J-4 XVIII The Great Temple EB Ib

J-4a Not detected | Abandoned site. Sporadic squatter activity within The Great Temple |[EB II

J-5 XVII Palatial compound, streets and houses EB III

J-6b | XVI Palatial compound, streets and houses EB III

J-6a XVI Palatial compound, streets and houses EB 11

J-7 XV Temples 4040, 5192 and 5269 EB III (Finkelstein); Intermediate
Bronze Age (Adams)

stratigraphic excavation through the sequence of
Megiddo strata dating from the EB Ib through the
late EB III (Levels J-4 through J-6a; Table 1)
designed to recover samples for radiocarbon study,
and discusses the dates of these samples within the
context of the new radiocarbon chronology pro-
posed by REGEv et al. (2012). Further, the opportu-
nity is taken to reconsider the overview of Egypto-
Levantine interactions in the 3 Millennium BC in
light of this new chronology.

The Stratigraphy

The first stratigraphically identified occupation on
the mound is evidenced by the bedrock hewing and
poorly preserved elements of Level J-1 (Table 1),
representing multiple phases of activity (Loup
1948: 59—-63). The first clear discrete architectural
phase, Level J-2, is defined by a cultic structure
near the high point of the site (FINKELSTEIN and
UssisHkIN 2000a: 38-55; Apams 2013a: Fig. 2.19),
accessed from the eastern slope by way of a stone
pavement. Ceramics from beneath this pavement
secure its dating to the EB Ib (Apams 2013b). The
structure was rebuilt in Level J-3 as a broad-room
shrine (OI Temple 4050), a characteristic architec-
tural style of EB I and EB II cult buildings, also
dated ceramically to the EB Ib (FINKELSTEIN and
UssisHKIN 2000a, 38—55; Apawms 2013a, Fig. 2.20).
Later, but still within the EB Ib, the cultic land-
scape of the site was re-envisioned, and a massive
new monumental temple (the Great Temple) was
constructed (Level J-4; Figs. 2a—b; Apams 2013a;

¢ As opposed to other areas where the current expedition
operates, where the layers are numbered from top to bot-
tom, in Area J they are numbered from bottom up; this is

Apams, FINKELSTEIN and UssisHkiN 2014). This
temple was abandoned at the end of the EB Ib and
left to deteriorate through the EB II; during this
period of slow ruination, it was occasionally visit-
ed by passersby or by people living in the vicinity,
who were interested in perpetuating the cult with-
in the ruins (Level J-4a).

The site was reoccupied at some point in the
EB III (Level J-5; Fig. 3a), when a large palatial
building was constructed on the eastern terrace
(OI Building 3177; Loup 1948, 70-78, Figs. 392—
393). This palatial compound was joined to a large
urban space on the upper, western terrace, estab-
lished on a thick brick-material fill covering the
Level J-4 Great Temple (Apams 2013a: 82-94,
109-117). This palatial and urban architecture
phase underwent at least two remodelings still
within the EB III (Levels J-6b, J-6a; Figs. 3b—c).
At the end of the Level J-6a phase, a dramatic
reconfiguration of the site took place, in which the
palatial and urban architecture was dismantled to
make room for the construction of the three tem-
ples in antis, apparently of northern Levantine
design, in Level J-7 (OI Temples 4040, 5192, 5269;
Loup 1948: 78-84; Apams 2013a: 95-100,
117-118; Apams forthcoming). The relative dating
of this phase is disputed, between the terminal EB
III (DuNayEvsky and KEempiNkst 1973; Esse 1991;
FinkeLsTEIN 2013: 1332—1333) and the Intermediate
Bronze Age (UssisHkIN 2013: 1324; Apams 2013a;
forthcoming). In any event, by the Middle Bronze
Age (OI Stratum XIV), the cultic area had been
significantly reconfigured.

so because work here was undertaken in the area of the old
excavations, with work beginning in the earliest monu-
ments.
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Fig. 2a Plan of the Great Temple of Level J-4 with 2012 excavated section marked.
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Fig. 2b Isometric reconstruction of the Great Temple of Level J-4.
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Fig. 3a Plan of Level J-5 with 2012 excavated section marked.
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Fig. 3¢ Plan of Level J-6¢ with 2012 excavated section marked.

The 2012 Microstratigraphic “C Sampling
Excavation

By the end of the 2010 season of excavations of the
EB layers in Area J, five radiocarbon samples had
been taken and dated, all originating from the EB
Ib J-4 temple (Carmi and SeGaL 2000; BoARETTO
2006). The three EB III levels (J-5, J-6b and J-6a)
had not been sampled. We therefore designed a
microstratigraphic excavation of a portion of the

Area J EB sequence in order to collect new sam-
ples for “C dating. Since large-scale excavations
in the area were completed in 2010, for our 2012
study we sought an exposed section adjacent to the
recent excavations in the area. The criteria for this
location included a well-understood stratigraphic
sequence with clear floors for the layers in ques-
tion, the presence of all phases from the late EB Ib
through the EB 111, and well-documented ceramic

typology.
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Fig. 4 Aerial photograph of Area J at the end of the 2008 season showing Level J-7 triple-temple complex (at surface), Level J-4
temple in deep squares, and location of 2012 microstratigraphical excavation marked in black rectangle. North is to the bottom of
the photograph.

Fig. 5 Area ] at the end of the 2008 season facing west. Location of 2012 microstratigraphical excavation marked in black
rectangle.
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Fig. 6a Square H/7-8 west section indicating the EB III levels. Note Level J-4 basalt table (bottom left; below meter stick) and
Phase J-4a accumulation broken by sinking of table (bottom center and right).

Level J-6b

S
Level J-5

Level J-5
p Fill

Fig. 6b Square H/7 west section after 2012 microstratigraphic excavation. Levels are marked at left and loci at right. Locus 21
does not appear in the figure, as it was excavated after the picture was taken. It consisted of 10 cm sediment below Locus 20. Level
J-4 basalt table is beneath sediment in the far left of the photograph, at the level of the “Level J-4” label.
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According to FTIR (Regev et al. 2010; Chu et al. 2008), the surface was not plaster, but crushed local stone. Similar results

came from other white surfaces and wall coatings at EB Megiddo (Friesem and Shahack-Gross 2013).

*
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A section meeting these criteria was identified
in the west baulk of Square H/7 (Figs. 2—6), which
was known to contain the floor of the Level J-4
temple, an accumulation of debris from the col-
lapse of the temple and activity therein (Level
J-4a), and floors from the three phases of the EB
III (J-5, J-6b, J-6a; Figs. 2-6). A 1.5m x 0.75m
portion of the baulk was excavated to a depth of
2 meters to acquire the full sequence. This small
excavation area proved advantageous in providing
samples that were related to one another in a strat-
graphic sequence without the often imprecise
effort required in sampling across large areas. All
strata excavated previously were identified after
cleaning the section and marked prior to the
beginning of excavation. A total of 21 contexts
(loci) were excavated, representing the five levels,
and 11 samples of the 130 taken were radiocarbon
dated. The criteria for samples to be selected for
dating were: a. short lived samples; b. seeds found
in a cluster; c. associated with anthropogenic dep-
osition (ceramics, ash, phytoliths etc.); and, d. of
sufficient weight for analysis and of good preser-
vation (enough material remains after pretreat-
ment). Since no bones were found in articulation
or in large concentration, only seeds were used for
this analysis. Loci descriptions and the results of
FTIR (Fourier Transform Infrared) analysis of the
sediments for all the dated contexts are presented
in Table 2.

Materials and Methods
Field Sampling Strategy for Radiocarbon Dating

Because the stratigraphy was well understood and

the area of excavation limited, we were able to use

a field sampling strategy that paid close attention

to the microstratigraphy and focused on individual

layers of sediment in a highly controlled manner.

This strategy involved the following strategies:

a) Excavation was conducted mainly with small
tools.

b) Sediment was removed carefully in thin (usual-
ly between 1-5cm) layers using the visible ver-
tical section as a guideline. As the type of sedi-
ment changed, or as special features were
encountered, the locus number was changed,

7 Thanks to Shira Gur-Arieh (Kimmel Center of Archaeo-
logical Science, Weizmann Institute of Science and Land
of Israel Studies and Archaeology, Bar Ilan University) for
help with this.

thus providing a unique number for each depo-
sitional layer.

¢) Almost all charred remains were collected
from each locus where encountered either in
the field or from later dry sieving. Contexts
were recorded with photos and detailed
descriptions. Attention was paid to determine if
the seeds collected could be considered a clus-
ter or single dispersed items. All samples that
were later chosen for “C dating were short-
lived.

d) Sediment samples for FTIR analysis were sys-
tematically collected from loci which yielded
1C samples and from the general matrix as con-
trol. These samples were analyzed for mineral
composition and for the presence of anthropo-
genic features such as accumulation of ash,
phytoliths, phosphate, burnt clay and plaster.

e) Artifacts (exclusively ceramics) were separated
according to loci and compared with previously
excavated assemblages.

Sediment Analysis and Botanical Identification of
the Samples

Sediment samples were analyzed using FTIR
Spectroscopy with a Nicolet 380 FTIR to identify
different minerals and organic fraction. For sever-
al samples, grain mount slide analysis was per-
formed.” There are several proxies used to identify
anthropogenic sediments (WEINER 2010), depend-
ing on the type of activity that took place. The one
used here is presence of phytolith, spherulites and
pseudomorphs, levels of the phosphate mineral
carbonated hydroxypatite (CHAP), indicating past
presence of organic substances, temperature
altered sediments (BErNA et al. 2007), and grind-
ing curve for calcite origin (REGEV ef al. 2010). In
particular, in-situ ash or burnt deposits were
detected using the proxies above. Prior to *C anal-
ysis, all seeds measured were botanically identi-
fied using binocular Leica M80.®

Pretreatment Towards Radiocarbon Dating

A total of 130 samples from 21 loci were collected
in aluminum foil envelopes (each with several seeds
or charcoal pieces in them). Context quality was

Thanks to Valentina Caracuta (Weizmann-Max Planck
Center for Integrative Archaeology, D-REAMS Radiocar-
bon Laboratory, Weizmann Institute of Science) for help
with this.



determined by microarchaeological methods (see
above) and samples from the most secure contexts
were selected for pre-treatment. In total 14 samples
were considered for dating covering the whole
stratigraphic sequence enabling high resolution
modeling. The samples were pretreated for radio-
carbon dating using the standard AAA (Acid, Alka-
line, Acid) protocol (YizHAQ et al. 2005; REBOLLO et
al. 2008). It was necessary to repeat the alkaline
treatment (NaOH 0.IN) once or twice for total
removal of humic acids. The efficiency of the pre-
treatment varied greatly between samples, leaving
between 5-55% of the material at the end of the
process. Combustion and oxidation to CO, was per-
formed under vacuum at 900°C with CuO. Once the
CO, was obtained, it was transformed to graphite
and pressed into cathodes. The ready cathodes were
sent to the NSF-Arizona AMS (accelerator mass
spectrometry) facility at the University of Arizona
(Tucson, AZ) for “C determination. Only 11 sam-
ples were finally dated, as one sample tube broke
during the oxidation process, for one sample not
enough material was left after pretreatment, and in
one sample a possible root was identified remaining
after pretreatment. The samples selected with the
information about context, species, and stratigraph-
ic and cultural association are given in Table 2.

Radiocarbon Dating

The dating results are shown in Table 3. Radiocar-
bon ages are reported in conventional radiocarbon
years BP (Before Present, where ‘“present” is
defined as year 1950) in accordance with interna-
tional conventions (STuivErR and PoracH 1977).
Thus, all calculated “C ages have been corrected
for the isotopic fractionation in order to be equiva-
lent with the standard of 6"*C value of -25%o. The
radiocarbon ages were calibrated using the OxCal
4.1.6 (Bronk Rawmsey 2009) and the IntCal09
(REIMER 2009) calibration curve.

In addition to the samples collected in the 2012
microstratigraphic excavation, five samples from
earlier excavation seasons had been previously dat-
ed, RT 2699, 2753 (charcoal; measured with decay
counting method; Carmr and SeGar 2000: 502—503)
and RTT 3902-3903-3904 (olive pits; measured by
AMS; Boarerto 2006). Since RT samples, meas-
ured by decay counting, were represented by sever-
al charred remains and are prone to old-wood
affect, they were not considered in this study. Only
the short-lived samples were added to the modeling
in order to keep consistency with the new samples.
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The calibrated +£1c ranges of the EB III sam-
ples, even with the large 4560 years uncertain-
ties, all cover the period between 2890 BC and
2490 BC. The calibrated +lo ranges for EB IB
samples are between 3090-2920 BC. Both are in
agreement with the radiocarbon chronology results
of the Southern Levant (REGEV et al. 2012). How-
ever, it is possible to reach even more precise
results and reduce the overlap between calibrated
ranges by combining the stratigraphic informa-
tion, radiocarbon dates, and calibration curve for
the EB III in particular.

Models

The sequence of the new dates (labeled RTK) is
shown in Figure 7, modeled according to strati-
graphic sequence. Although the calibrated range is
quite wide for several of the dates, by imposing
the stratigraphic sequence on the model, three
samples, RTK-6727, RTK-6729, and RTK-6731,
can be considered outliers. They are, therefore,
excluded from the following discussion; explana-
tions for these outliers are given further below.

For the EB III, part of the overlap between the
calibrated radiocarbon age ranges is due to the
presence of wiggles in the calibration curve, which
penalize the precision of the radiocarbon dates. By
imposing the stratigraphic information and “wig-
gle matching” the dates with the stratigraphic
sequence, it is possible to exclude part of the cali-
brated range for some of the dates.

Figure 8 shows the same “C sequence (as in
Fig. 1) plotted on the calibration curve. If the dates
from Loci 004 (RTK-6728), 010 (RTK-6741), 013
(RTK-6730) and 014 (RTK-6745) were plotted
according to the radiocarbon age, without consid-
ering the wiggles in the calibration curve, a clear
inconsistency between the stratigraphy and the
radiocarbon dates would emerge. This inconsist-
ence might have been explained by bioturbation of
the sediments which was otherwise not detected in
our microstratigraphic assessment. However, over-
laying the samples with the calibration curve and
maintaining the integrity of the stratigraphic
sequence it is possible to increase the accuracy of
the dates. In this model, some overlap of the cali-
brated ranges can be excluded or reduced since it
is caused by the wiggle at 2900-2700 BC. It is
important to reiterate that such reading of the
dates is justified because their relative location is
confirmed by the stratigraphic sequence. Moreo-
ver, if these results were obtained from samples



254 Johanna Regev, Israel Finkelstein, Matthew J. Adams, Elisabetta Boaretto

Table 3. Radiocarbon results for the samples measured in this study. For each sample the “C age, calibrated ranges and archaco-

logical data are given. Pre 2012 samples are shown at the bottom of the table. The samples are ordered according to stratigraphy.

The cultural period definitions cite the relative chronology of Levels J-5 through J-6a, and are not intended to imply ceramic or
cultural divisions within the EB III (RT 2699 and RT 2753 are not included in the models presented here).

Sample number | “C age +lo Calibrated range (BC) Calibrated range (BC) Locus Stratum Cultural
year BP 68.2 % probability 95.4% probability Period
RTK-6728 4055+ 45 2830 ( 5.0%) 2820 2860 (10.3 %) 2810 L.004 Level J-6a EB III late
2660 ( 2.3 %) 2650 2750( 3.0%) 2720
2630 (38.9%) 2550 2700 (82.1%) 2470
2540 (22.0%) 2490
RTK-6727 4375 £ 46 3080 ( 5.8%) 3070 3310 ( 0.6 %) 3300 L. 005 Level J-6a EB III late
3030 (62.4%) 2920 3285 (0.4%) 3275
3270 (2.5%) 3240
3110 (92.0%) 2890
RTK-6739 4125 + 45 2860 (20.5 %) 2810 2870 (95.4%) 2580 L. 006 Level J-6a | EBIII late
2760 (14.4%) 2720
2710 (33.3%) 2620
RTK-6740 4125 +45 2860 (20.5 %) 2810 2870 (95.4%) 2580 L. 006 Level J-6a EB III late
2760 (14.4%) 2720
2710 (33.3%) 2620
RTK-6741 4200 £+ 45 2890 (19.2%) 2860 2900(27.1 %) 2830 L.010 Level J-6b | EB III middle
2810 (36.0%) 2750 2820 (65.8 %) 2660
2730 (13.0%) 2700 2650 (2.4%) 2630
RTK-6729 4010 + 50 2580 (68.2 %) 2470 2840 (2.9%) 2810 L. 011 Level J-6b [ EB III middle
2680 (89.5%) 2430
2420( 1.2%) 2400
2380 ( 1.8%) 2350
RTK-6730 4120 + 60 2860 (17.7 %) 2810 2880 (92.0%) 2570 L.013 Level EB III mid-
2760 (12.5%) 2720 2520 ( 3.4%) 2500 J-6b/J-5? dle/
2710 (29.6 %) 2620 early?
2610 ( 8.3%) 2580
RTK-6745 4090 + 55 2860 (14.3 %) 2810 2870 (19.3 %) 2800 L.014 Level -5 | EBIII early
2750 ( 6.0%) 2730 2790 ( 0.7 %) 2790
2700 (45.5 %) 2570 2780 (65.9 %) 2550
2510 (2.4%) 2500 2540 (9.5%) 2490
RTK-6731 3885+ 45 2460 (60.8 %) 2340 2470 (86.9 %) 2270 L.014 Level J-5 EB III early
2320 ( 7.4%) 2310 2260 ( 8.5%) 2210
RTK-6732 4370 + 45 3080 ( 1.5%) 3070 3260 ( 1.6 %) 3250 L.019 Level J-4a Late EB Ib
3020 (66.7 %) 2920 3100 (93.8 %) 2890
RTK-6742 4400 + 45 3090 (20.0%) 3050 3330 (11.4%) 3230 L. 020. Level J-4 Late EB Ib
3040 (48.2%) 2930 3220 (0.2%) 3220
3170 ( 1.1%) 3160
3120 (82.7%) 2910
Samples from 1992-2000 excava-
tions
RT-2699 4500 + 50 3340 (25.4%) 3260 3360 (89.4 %) 3080 96/J/065/ | LevelJ-4 | Late EBIb
3240 (12.8%) 3210 3070 ( 6.0%) 3030 LB008,
3200 (16.3 %) 3150 (charcoal)
3140 (13.8%) 3100
RTT-3904 4400 + 40 3090(19.1 %) 3050 3320 (3.8%) 3270 98/J/017/ Level J-4 Late EB Ib
3030 (49.1 %) 2930 3270 (4.6%) 3240 LB020
3170 ( 0.6%) 3160 (olive pit)
3120 (86.4 %) 2910
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Sample number | “C age +lo Calibrated range (BC) Calibrated range (BC) Locus Stratum Cultural
year BP 68.2 % probability 95.4% probability Period
RTT-3903 4385 + 45 3090 ( 9.8%) 3060 3320 (2.6%) 3270 98/7/065/ | Levell-4 | Late EBIb
3030 (58.4 %) 2920 3270 (3.5%) 3240 LBO16 and/or J-4a
3170 (0.3 %) 3160 (olive pits)
3110 (89.0%) 2900
RTT-3902 4365 + 40 3020 (68.2 %) 2920 3090 (95.4 %) 2900 00/J/185/ | LevelJ-4 | Late EBIb
LBO15
(olive pits)
RT-2753 5030 + 45 3940 (43.4%) 3860 3950 (95.4%) 3710 Mixed Level J-3 EB Ib
3820 (24.8%) 3770 debris in
Temple
4050 (char-
coal)
OxCal v4.1.6 Bronk Ramsey (2010); r:5 Atmospheric data from Reimer et al (2009);
. I
EEnd 1 Boundary — =
|
RTK-6728 R_Date(4055,45) [Ar103] —= —
RTK-6727 R_Date{4375:46) P9t e [
RTK-6739 R_Date(4125,45) [AH107] S S —
RTK-6740 R_Oate(4125,45) [A107] S e
RTK-6741 R_Oate(4200,45) [AL1086] T
RTK-6729 R_Date(4010,50)? [P:1] —— B —
RTK-6730 R_Date(4120,60) [A102] e e R
RTK-6745 R_Date(4090,55) [AL90] an | |
RTK-6731 R_[late(3885,45)? [P:0] —
RTK-6732 R_Date(436045)Ak46} e
¥4 . [AA AEATAL e - H—‘_‘_L
RTK-6142 R_Oate(44 ,‘!\J)_[r\.l 0] —
i Sequehce
—S$tart-1-Boundar [ — —
\M giddo $equenge [Amodel:114] 4

3700 3600 3500 3400 3300 3200 3100 3000 2900 2800 2700 2600 2500 2400 2300 2200 2100

Modelled date (BC)

Fig. 7 The new Megiddo EB radiocarbon samples in modeled sequence according to height in the section and loci. The light grey
plots depict the entire calibrated range of a single date, while the dark grey plots depict the modeled ranges. Outliers are marked
with -?- and their entire ranges are colored only in dark grey.

collected from loci in different areas, without any
stratigraphic relation, and based only on typology,
the exclusion of part of the calibrated ranges
would not be possible.

The wiggle matching of the dates versus stra-
tigraphy places the earliest EB III occupation at

Megiddo (Level J-5) between 2850-2800 BC. The
middle EB III phase (Level J-6b) is placed
between 2800-2700 BC, while the latest EB III
sampled (Level J-6a) dates roughly to
2750/2700-2600/2500 BC. The calibration curve
makes it possible to put this last phase (J-6a) on
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OxCal v4.1.6 Bronk Ramsey (2010}, r.5 Atmospheric data from Reimer et al (2009};
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Fig. 8 Samples placed on the calibration curve according to the stratigraphic order of loci (in red) from which they were retrieved.

one of the wiggles in the 26" century BC (Fig. 8,
Locus 004), albeit with a lower probability. As
mentioned above, another possible (terminal) EB
III layer (J-7; but see discussion of disagreement
below) has not been sampled because all clean
contexts had been removed by the Oriental Insti-
tute team.

The second model (Fig. 9; Table 3) was built as
a sequence of sequences, meaning that the archae-
ological phases are ordered according to stratigra-
phy, and the samples within the archaeological
phases are also ordered according to stratigraphy.

In this model three short-lived samples taken from
the Level J-4 temple (Boarerto 2006) were
included (see Table 3; RTT-3902, RTT-3903 and
RTT-3904). The outliers identified in the first mod-
el are also not included here. The boundaries of
EB III sub-phases are contiguous since no gaps
were identified between the archaeological phases.
The boundary between the EB IB and the EB III is
“sequential”, since a gap in EB II exists between
these two sequences (periods). The results are
shown in Fig. 9 and Table 4.
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OxCal v4.1.6 Bronk Ramsey (2010); r:5 Atmospheric data from Reimer et al (2009);
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Fig. 9 Model based on the Megiddo Early Bronze levels, including the three previously published short-lived samples (BoaRETTO
2006). Outliers are excluded from this model. The model is built as a sequence of sequences, with contiguous boundaries between
EB III layers, and sequential boundary between EB IB and EB I1I (see text for explanation).

Table 4. The calculated transitions for the various EB phases at Megiddo.

Boundary type Stratum Period 68.2% 1})3r(c;bab1hty 95.4% ll)srgbablhty
Start J-4 EBIb 3060-2920 31802910
End J-4 EBIb 2990-2880 30702830
Start J-5 EBIII early 2920-2810 2970-2720
Transition J-5/J-6b EBIII early/ middle 2860-2720 2880-2670
Transition J-6b/J-6a EBIII middle/late 2770-2640 2870-2610
End J-6a EBIII late 2840-2540 2860-2450
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The Outliers

Three outliers were identified during the mode-
ling, all of them having below 60% agreement
with the model. Sample RTK-6727 was collected
by sieving the white surface of the latest EB III
layer. The result was similar to RTK 6732 from
Locus 19 taken from similar material from the
J-4a layer above the temple floor. This sample
might be best understood as residual material from
earlier layers mixed into the white material/floor
matrix. This date serves also as a reminder, that
dates derived from construction materials are
problematic, since it is difficult to tell their origin.
In general, such dates can be used as a terminus
post quem only.

Outlier RTK-6729 with the date 4010+50 “C
year BP uncal is far too late for its stratigraphic
association. This could be an intrusive sample or a
laboratory outlier.

Outlier RTK-6731 comes from a small ash pit
with lots of seeds in the earliest EB III phase (Lev-
el J-5). From the same context, two samples were
dated: RTK 6745 and RTK 6731. While RTK 6745
agrees with the stratigraphic sequence, RTK 6731
(a single wheat grain), gave a date in 3885+45 “C
year uncal BP — too late with respect to the other
samples in the sequence. For this outlier, no expla-
nation has been found.

Discussion

Figure 1 provides a comparison of the traditional
relative chronology (Mazar 1992) and the new
radiocarbon-based chronology of the Southern
Levant based on REGEV ef al. 2012a, accompanied
by data from a detailed study of Tel Yarmuth
(REGEV, DE MIroscHEDI, and BoarerTo 2012) and
the new Megiddo radiocarbon data presented in
this paper. These are shown together with new
radiocarbon dates for Egyptian dynasties (BrRoNk
RaMSEY et al. 2010; DEE et al 2013) and traditional
Egyptian dynastic chronologies (KitcHEN 1991,
HorNUNG ef al. 2006). In the Southern Levantine
radiocarbon chronology, the EB I to EB II transi-
tion appears very large (appearing in Fig. 1 as
highly sloping transition line), either due to the
lengthy transition period, lack of unity in the cul-
tural definition of the period, or non-uniformly
sampled radiocarbon data (i.e. neither the latest
EB I nor the earliest EB 11 has been dated at all the
sites). However, at the sites with the most robust
data this transition took place c. 3100—3000 BC.

On the other hand, the EB II to EB III transition is
very well defined, yielding a transition date
around 2900 BC (appearing in Fig. 1 as an almost
horizontal line).

Construction and Abandonment of the EB Ib
Great Temple

The results of this study allow us to be more pre-
cise in our dating of the EB Ib Great Temple,
which previous typological and radiocarbon stud-
ies suggested was ca. 3000 BC (Boarerto 2006;
Apams 2013a; Apams, FINKELSTEIN, and USSISHKIN
2014). Sample RTK-6742 was taken from the con-
structional matrix of the Level J-4 temple, provid-
ing a terminus post quem for the construction of
the edifice at 30902930 BC (lo range). Further,
Sample RTK-6732, found within the collapsed
debris of the structure (Level J-4a), provides a fer-
minus ante quem for its abandonment at
30202920 BC. That is, the Great Temple was
constructed, occupied, and abandoned within the
maximum span of 3090-2920 BC.

It is of note that the new Egyptian radiocarbon
chronology places the accession of the Egyptian
king Aha at c. 3111-3045 BC (68 %; D&k et al.
2013). The range gives a significant probability to
the fact that the construction of the Great Temple
post-dated the reign of Aha’s predecessor, Narmer.
The significance of the observation is that it is dur-
ing the reign of the latter that Egypt maintained a
brief cultural, economic, and political presence on
the southern coast of the Southern Levant (DE
MiroscHepn 2002; YexkuTIELI 2007 and references
therein). The new radiocarbon chronologies from
Egypt and the Levant, then, provide the most pre-
cise data with which to conclude that the Egyptian
“colonies” on the southern coast came and went
immediately preceding the monumental leap in
construction activity represented by the Great
Temple (Apams, FINKELSTEIN, and UssiSHKIN 2014).
While not conclusive, it may be that there was a
cause and effect relationship between these two
phenomena.

The dates relating to the abandonment of the
Great Temple seem to demonstrate that the EB I at
Megiddo may have continued into the 30" Century
BC (3000-2900 BC). According to the new “C
results for the Early Bronze Age (REGEV et al.
2012), this late date already sees the rise of EB II
culture at other sites. While it is possible that
ceramic definitions of EB II vs. late EB I are prob-
lematic, especially with regard to samples from



old excavations (REGEV ef al. 2012: 558), the evi-
dence from Megiddo seems to support an alterna-
tive hypothesis, that the beginning of the EB II at
some sites is contemporary with the end-phase of
the EB Ib at others. In addition to the radiocarbon
data presented here, new excavations at Tel Megid-
do East (the settlement responsible for the con-
struction of the Great Temple at Megiddo; Apams
et al. 2014) have revealed that the final phases of
the EB Ib (contemporary with Level J-4) are
defined by classic late EB I material culture with
the addition of Northern Canaan Metallic Ware
(NCMW), a hallmark of the EB II (GREENBERG and
Porat 1996). The latter was apparently imported
from the Hula or Upper Jordan Valleys, where EB
II ceramic culture was already present and appar-
ently defining an emerging territorial entity
(GrREENBERG 2003). The chronological synchro-
nisms made possible with the new radiocarbon
dates suggest the possibility that the collapse of
EB Ib Megiddo, as a vital center in the western
Jezreel Valley, was connected to the rise of an EB
II territorial entity in the Jordan Valley, possibly
centered at Tel Bet Yerah.

Short duration of EB 11

The stratigraphic analysis of Megiddo indicates
that the site had been abandoned for some time
(Level J-4a), before it was rebuilt in the EB III as
Level J-5. Based on the models for the Megiddo
data (Figs. 7-9), the duration of the occupational
gap between the end of EB IB (Level J-4) and the
early phase of the EB III (Level J-5), is estimated
by the model to be 0-180 years. Interestingly,
when looking at the curve plot (Fig. 8), no mod-
eled dates from Megiddo fall on the narrow slope
between 2920-2820 BC. In other sites, the last
part of the 30™ century BC corresponds to the last
phase of EB 11, while at Megiddo no EB II occupa-
tion took place in Area J. The EB IB to EB II tran-
sition at Megiddo could have occurred as early as
c. 3000 BC, but without additional radiocarbon
data for Level J-4a, the precise length of the peri-
od of abandonment remains unknown.

Subdivision and transitions within the EB 111
phases

The wiggle matching of short-lived samples
applied here, offers precise dates for the three EB
IIl phases at Megiddo: Level J-5 between
2850-2800 BC, Level J-6b between 2800-2700
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BC and Level J-6a between 2750/2700-2600/2500
BC (Table 4). Such time precision is attained for a
period with “wiggly” calibration curve due to the
dense sampling of clear superimposed stratigraphy
well connected to high quality contexts. Since this
type of sampling and modeling depends first upon
correct archaeological assignment, tightly con-
trolled archaeological conditions are essential.
Thus, the necessity of our microstratigraphical
approach to context characterization from where
the radiocarbon samples were collected.

Similar modeling, but on a stratigraphy con-
structed across an archaeological site rather than
on directly superimposed stratigraphy (as here),
was performed at Tel Yarmuth (REGEv, DE MIro-
scHEDJI, and BoArRETTO 2012), but there the earliest
EB III phase was not measured as no material for
dating was recovered. For the rest of the EB III
sub-phases there is a good agreement between the
transitions modeled in the two sites, perhaps sug-
gesting cross-regional developments. However, in
the case of Tel Yarmuth, wiggle-matching of the
samples along the calibration curve was not possi-
ble.

End of EB 111

The new radiocarbon-based chronology for the
Early Bronze put forth by REeGev et al. (2012)
showed that the EB III ended around 2500 BC,
200300 years earlier than traditionally thought.
Samples extracted from EB III occupation layers
at Bet Yerah, Hebron, Tell-el-Hesi, Numeira, Tell
el-Umeiri, Tel Yarmuth, Khirbet es-Zeraqun
(REGEV et al. 2012) and Tell es-Safi (SHAY et al.
2014) all support this conclusion. The results from
Megiddo fit well this emerging pattern, showing
that Level J-6a ended ca. 2600/2500 BC.

There is disagreement whether or not Level
J-6a represents the last phase of the EB III at
Megiddo. Though the original excavators attribut-
ed the succeeding Level J-7 (OI Stratum XV) to
the Intermediate Bronze Age (their “MB I”’; Loup
1948; 78-84), later scholars argued for a late EB
III date for this layer (e. g. DunayEsky and KEmPIN-
ski 1973; Esse 1991 and references). The problem
has not been resolved as evidenced by the on-
going discussion between Adams, who prefers to
see Level J-7 belonging to the Intermediate
Bronze Age (Apams 2013a, b; forthcoming) and
Finkelstein, who supports an EB III date (FINKEL-
sTEIN 2013). Unfortunately, no J-7 accumulation is
currently accessible for further excavations and
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hence no radiocarbon samples are available for
this phase. Therefore, the problem cannot current-
ly be determined radiometrically. As long as this
issue remains unresolved, we cannot say whether
or not the Level J-6a end-date of 2600/2500 BC
(the latest possible dates according to +lc range
could fall as late as ca. 2500 BC — see Fig. 8) rep-
resents the end of the EB III at the site. One way
or the other, there is “room” within the radiocar-
bon model for Level J-7 to fit within the new radi-
ocarbon chronologies’ EB III end-date of 2500
BC, but the data also does not force it into this
position.

Synchronizing the EB III of the Southern
Levant with Egyptian Chronology

Fixing the collapse of the Southern Levantine EB
III urban system at ca. 2500 BC forces a reconsid-
eration of the synchronism between Egypt and the
Southern Levant that has far-reaching implications
for the history and chronology of both regions.
According to the traditional chronology (Fig. 1),
the EB III with dates of ca. 2700-2300/2200 BC
(e.g., Mazar 1992; Ben-Tor 1992), overlapped
with the Egyptian 3 to 6™ Dynasties (the Old
Kingdom), and the demise of the EB III urban civ-
ilization in the Southern Levant was roughly con-
temporary with or slightly predated the decline of
the Old Kingdom and the 6™ Dynasty (e.g. Sowa-
DA 2009: 4); thus the collapses of the two cultures
has been seen as interrelated (e. g. BEN-Tor 1992).

According to radiocarbon determinations for
Predynastic through Old Kingdom finds (Fig. 1;
Bronk RAMSEY et al. 2010; DEE et al. 2013) and the
new radiocarbon-based chronology of the Early
Bronze Southern Levant (REGEV ef al. 2012), the
EB III (c. 2900-2500 BC) spans from the very late
I** Dynasty (Nagada IIIC2) to the middle/late 4™
Dynasty (ca. reigns of Khafre/Shepseskaf). Fur-
ther, the Intermediate Bronze Age in the Southern
Levant corresponds with the Egyptian late 4%
Dynasty through the rest of the Old Kingdom and
First Intermediate Period (Fig. 1).

The traditional correlation between the EB II1
and the Old Kingdom rests on three arguments:
1. The presence of EB III ceramics in Egyptian

tombs of the Old Kingdom whose date accord-

®  See discussion and catalog in Sowapa 2009: 54-90, Table
4; 154-182. The later type (b) does not appear in 6™
Dynasty contexts (KNoBLAUCH 2012: 255).

ing to the Egyptian historical chronologies
could be well established on the basis of
inscribed material and cemetery development
(StaGER 1992; Sowapa 2009); imported EB 11
Levantine vessels in Egypt are typologically
restricted to (a) two-handled combed flat-based
jars and (b) one-handled non-combed jugs
(“Abydos ware”) found in tombs datable to the
4™ through 6™ Dynasties.’

2. Egyptian objects, such as mace-heads, palettes,
stone vessels, and ivory objects, found in EB
IIT contexts at numerous sites in the Southern
Levant (see list in Sowapa 2009: Table 5).

3. Egyptian Old Kingdom texts of the 5% and 6
Dynasties, which attest to foreign expeditions,
assumed to have taken place in the Southern
Levant (e.g. DE MiroscHEDNI 2002; SowADA
2009).

In light of the new radiocarbon data which pre-
cludes chronological overlap between the Southern
Levantine EB III and the Egyptian 5" and 6"
Dynasties, these arguments need to be reevaluated.
While a thorough treatment is outside the scope of
this paper, the following comments are in place:

A. It has long been recognized that the two
types of vessels found in Egyptian tombs dating to
the Old Kingdom are part of the general repertoire
of both the Northern and Southern Levant in the
EB II/I1I, but the precise point of origin has been
difficult to trace (Esse 1991: 109). Metrical, petro-
graphic and chemical evidence (Esse 1991:
109-116; Porat 1989 and GREENBERG and PORAT
1996; Esse and Hopke 1986 and Sowapa 2009
respectively) demonstrate that these types arrived
in Egypt from the northern Levant (KNoBLAUCH
2010)," where EB III/IV material ceramic culture
does, in fact, continue until ca. 2200/2000 BCE
(AkxerMANs and ScuwarTz 2003).

B. Nearly all of the Egyptian artifacts found in
EB III contexts have been shown to date typologi-
cally to the Nagada III period through the 3r/4™
Dynasties (see Sowapa 2009: Table 5). On the
assumption that the EB III must correspond to the
5%/6™" Dynasties, these objects have been interpret-
ed as heirlooms (Sowapa 2009: 125, 230-232).
Given the new radiocarbon chronology, it is clear
that they reflect real-time exchange.

10 Despite these data, scholars have maintained — with no

evidence — that some of the vessels must also be the result
of trade with the southern Levant (Esse and Hopke 1986;
KAaNTOR 1992; DE MIrROSCHEDIT 2002).



C. Locations from the Sinai to the northern
Levant have been proposed as the targets of the
Egyptian razzias into the Levant evident in 5" and
6™ Dynasty texts (e.g. Weni, Pepynakht, etc.; see
overview in Sowapa 2009: 10-15). In fact, the
localities and groups mentioned with respect to
them are unidentifiable. Whether they reflect other
towns in Egypt, towns in the northern Levant, or
idealized conquests, it is now certain that they
cannot represent contemporary Southern Levan-
tine towns.

Egypt and Levantine Interactions of the 3" millen-
nium BC — A Revised Outline

The implications of this revised understanding of
the synchronism between Egypt and the Levant
are numerous, and they call for revision in our his-
torical and archaeological understanding of the 3t
Millennium BC. As the basis for future study, the
following outline of Egyptian-Levantine chrono-
logical synchronisms may be put forth.

In the EB IB, the incipient Egyptian state
(Naqgada IIIC1; early 1** Dynasty) established set-
tlements in the southern coastal plain of the
Levant and interacted directly with the local
inhabitants (DE MiroscHEDN 2002; YEkUTIELI 2007
and references). In reaction, regions immediately
outside of the general Egyptian influence, i.e. the
Jezreel and Jordan Valleys, underwent proto-urban
developments (e.g. the relatively prosperous peri-
od of Level J-3 Megiddo; see also GREENBERG and
ErsenBerG 2002). Leading up to the transition to
the EB II, and following the reign of the Egyptian
king, Narmer (ca. 3050-2950 BC), the Egyptian
settlements were abandoned in favor of a more dis-
tanced but targeted strategy of interaction. It may
be that this abandonment and new strategy provid-
ed a political and/or economic boost to certain
regions such as Megiddo, which allowed for the
construction of the Great Temple. The brief EB 11
period, broadly speaking 30002900 BC, coincid-
ed with the remainder of the Egyptian 1** Dynasty
(Nagada IIIC2), and appears to be a period of
power and settlement reorganization in the South-
ern Levant, possibly as a result of the Egyptian
abandonment or, less likely, causing it. EB II terri-
torial entities emerged in the upper Jordan Valley
(possibly contributing to the collapse of Megiddo)
and in the south in the Arad Valley, both of which
enjoyed commercial relationships with Egypt in
the 1% Dynasty (Apams and Porat 1996; AMIRAN
and ILAN 1992; GREENBERG and EISENBERG 2002).
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The ultimate result of the EB II reorganization
was the emergence of the EB III urban and territo-
rial system, based on fortified central cities
endowed with palaces (e.g. Megiddo, Yarmuth,
Ai) dating from ca. 2900-2500 BCE and spanning
from the late 1 Dynasty (Naqada IIIC2/D) to the
early/middle of the 4™ Dynasty (ca. reigns of
Khafre/Shepseskaf). During this time, the interac-
tion between the Egyptian kings and Levantine
urban territorial entities resulted in the acquisition
by the latter of Egyptian prestige objects, such as
stone vessels, mace heads, and palettes.

Toward the end of the Southern Levantine EB
II1, the Egyptian state reached the apex of its hier-
archical development, with its ability to mobilize a
tremendous workforce for the construction of mas-
sive pyramids. Conversely, the cohesion of the
urban territorial entities in the Southern Levant
corroded. At the same time, Egyptian interactions
with Byblos and the northern Levant intensified;
inscribed material therein from the reign of Snef-
ru/Khufu signifies the escalation of this connec-
tion. The Byblian/Egyptian interaction is also doc-
umented by evidence for the receipt of large quan-
tities of wood (Cedrus libani), oil, and the combed
Metallic Ware pottery discussed above. By ca.
2500, the collapse of the Southern Levantine EB
IIT was complete and the region entered a period
that is decidedly non-urban (Intermediate Bronze
Age). The EB 111 of the northern Levant, however,
remained highly organized and Byblos, in particu-
lar, continued its lucrative relationship with the
Egyptian kings of the 4" — 6™ Dynasties. Whether
the shift in Egyptian interest from the south to the
north was a cause or a result of the collapse of the
southern EB III is difficult to ascertain at this
time.

Summary

The microstratigraphic excavation of the EB at
Megiddo produced a group of radiocarbon samples
from the EB I and EB III periods which could be
dated and then wiggle matched according to the
calibration curve to produce a high-resolution
chronology of the period. Overall, the results from
Megiddo support the new dating of the EB devel-
oped from other sites in the Southern Levant.
What both studies have highlighted is that there is
much need for an audit of the synchronisms
between Egyptian and Levantine chronologies and
a revision of our understanding of the interrela-
tions between the two regions for the 3™ Millenni-
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um. On this front, it can now be said that the
Southern Levantine EB III comes to an end in the
era of the 4™ Dynasty. This absolute chronological
synchronism provides new explanations for the
presence of Egyptian artifacts in the Levant dur-
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