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Dry Climate in the Middle Bronze I 
and Its Impact on Settlement Patterns 
in the Levant and Beyond: New Pollen 
Evidence*
iSrael FinkelStein, and daFna langgut, Institute of Archaeology, Tel Aviv University

Introduction

Recently studied fossil pollen records from the Sea 
of Galilee and the Zeʾelim ravine located on the 
western shore of the Dead Sea reveal climatic fluc-
tuations in the Levant in the Bronze and Iron Ages.1 
The study was carried out in an unprecedented reso-

* We are grateful to Tony Wilkinson and Glenn Schwartz for 
reading this manuscript and commenting on the archaeology and 
environmental history of northern Mesopotamia. Needless to say, 
responsibility for the ideas expressed in this article rests only with 
us. This study was funded by the European Research Council 
under the European Community’s Seventh Framework Program 
(FP7/2007–2013) / ERC grant agreement no. 229418. We wish 
to thank F. Neumann from the University of Münster and M. Pol-
lak, S. Salem, Y. Gottlieb, I. Ben-Ezra, and S. Ben-Dor Evian of Tel 
Aviv University for their help in the field and laboratory, and to M. 
Stein of the Israel Geological Survey and T. Litt and his team from 
the Bonn Palynological Laboratory as our partners in the Sea of 
Galilee drilling operation. 

1 D. Langgut, I. Finkelstein, and T. Litt, “Climate and the Late 
Bronze Collapse: New Evidence from the Southern Levant,” Tel 
Aviv 40: 149–75; D. Langgut et al., “Dead Sea Pollen Record and 
History of Human Activity in the Judean Highlands (Israel) from 
the Intermediate Bronze into the Iron Ages (~2500–500 Bce),” 
Palynology 38 (2014): 1–23, respectively; for pollen identification, 
a reference collection of Israeli pollen flora was used (Steinhardt 

lution of dense 40-year time intervals between one 
pollen sample and another2 and deployed a robust 
radiocarbon dating scheme. This enabled, for the first 
time, a detailed reconstruction of climate conditions 
in historical periods, including the identification of 
short-term events that can be missed in low resolu-
tion pollen studies. The Sea of Galilee and Zeʾelim 
(Dead Sea) records corroborate each other and hence 
strengthen the reliability of the results. Tracing these 
climate fluctuations is based on the identification of 
shifts in vegetation frequencies: high arboreal pollen 
percentages of the members of the Mediterranean 
forest/maquis3 represent humid climate conditions, 

Museum of Natural History, Tel Aviv University), as well as regional 
pollen atlases.

2 Compared to samples per 180–200 years in, e.g., T. Litt et 
al., “Holocene Climate Variability in the Levant from the Dead Sea 
Pollen Record,” Quaternary Science Reviews 49 (2012): 95–105, 
for the same period of time.

3 The most dominant trees are evergreen and deciduous oak 
(Quercus calliprinos and Quercus ithaburensis pollen type respec-
tively). Other Mediterranean trees appear in lower percentages: 
Phillyrea, Pistacia spp. (pistachios), Pinus halepensis (Aleppo pine) 
and Ceratonia siliqua (carob tree). Cultivated olives (Olea europaea) 
were combined within the natural elements of the  Mediterranean 
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while lower percentages of these plants and a paral-
lel increase in percentages of dwarf shrubs and herbs 
represent a reduction in precipitation.4 A major dry 
period traced in the Sea of Galilee and Zeʾelim pollen 
diagrams in the ~1250–1100 Bce time interval seems 
to have played a role in the “crisis years” at the end of 
the Late Bronze Age. In this case, the pollen record 
is supported by archaeological evidence for destruc-
tion layers and by ancient Near Eastern texts—both of 
which point to the same time interval. Other changes 
in the Bronze and Iron Ages were apparently milder, 
but could still influence human activity in the region, 
especially in the semi-arid, Irano-Turanian vegetation 
zone in the south and east (defined by ~400–200 mm 
rainfall isohyet; Fig. 1a). In this marginal area, even 
minor climatic variation can result in major environ-
mental change. One such change—a dry period in 
~2000–1800 Bce—is the subject of this article.

The Environmental Setting

The Levant receives most of its rainfall from the mid-
latitude Cyprus cyclones, which move eastward over 
the Mediterranean and then cross the region from west 
to east.5 As a result, annual precipitation is high on the 
coast and in the north, and shrinks to the south, where 
the north Sinai coastline forms the southern limit in 
which rain clouds can form.6 The humid influence 

forest (the Mediterranean arboreal pollen), since they occupy the 
same ecological niches (e.g., A. Horowitz, The Quaternary of Israel 
[New York, 1979]; U. Baruch, “The Late Holocene Vegetational 
History of Lake Kinneret [Sea of Galilee], Israel,” Paléorient 12 
[1986]: 37–48).

4 Changes in vegetation distribution can also result from human 
interference such as the spread of agriculture, grazing, and clear-
ance of woodland. The palynological diagram should be therefore 
interpreted with great caution, taking into account pollen grains 
which may point to the occurrence of these activities (e.g., U. Ba-
ruch, “Palynological Evidence of Human Impact on the Vegetation 
as Recorded in Late Holocene Lake Sediments in Israel,” in Man’s 
Role in the Shaping of the Eastern Mediterranean Landscape, ed. S. 
Bottema, G. Entjes-Nieborg, and W. van-Zeist (Rotterdam, 1990), 
283–93; W. van-Zeist, U. Baruch, and S. Bottema, “Holocene Pa-
laeoecology of the Hula Area, Northeastern Israel,” in A Timeless 
Vale, Archaeological and Related Essays on the Jordan Valley, ed. E. 
Kaptijn and L. P. Petit, Archaeological Studies Leiden University 19 
(Leiden, 2009), 29–64; Langgut et al., “Dead Sea Pollen Record.”

5 U. Dayan et al., “Suspended Dust over South-Eastern Medi-
terranean and Its Relation to Atmospheric Circulations,” Interna-
tional Journal of Climatology 24 (2007): 1001–1011.

6 A. Zangvil and P. Druian, “Upper Air Trough Axis Orientation 
and the Spatial Distribution of Rainfall over Israel,” International 
Journal of Climatology 10 (1990): 57–62.

of the Mediterranean diminishes sharply eastwards 
due to the orographic effect of the mountain ridges 
which run parallel to the Levantine coast and cause 
a “rain shadow” desert. The vegetation belts change 
accordingly, with aridity increasing towards the south 
and east, from Mediterranean vegetation (precipita-
tion >400 mm/year) via a transitional zone character-
ized by semi-arid Irano–Turanian steppe vegetation 
(~400–200 mm/year) to Saharo–Arabian desert type 
vegetation (precipitation <200 mm/year).7 The tran-
sition from a humid coastal zone to the desert occurs 
in a distance of less than 100 km from west to east 
and from north to south (Fig. 1a).

The focus of this article is the Levantine semi-arid 
(Irano-Turanian steppe vegetation) zone, which forms 
a roughly S-shaped belt (Fig. 2) running from the 
coastal plain near Gaza to the southern edge of the 
Judean Highlands, then rising via the Central Jor-
dan Valley and the plateau south of Wadi Mujib to 
the east of Amman in Jordan and Homs and Hama 
in Syria, and continuing towards the north-east. The 
northernmost strip is wider, more than 80 km-wide 
from west to east, which includes the area east of Al-
lepo, the  Upper Euphrates between Raqqa and Car-
chemish, and part of the Jezirah.8 Also described as 
dwarf-shrublands, this zone enables a combination of 
dry-farming (mainly barley) and a pastoral subsistence 
economy. Years of improved precipitation have pushed 
it to the south and east, while dry years have driven it 
to the north and west. Settlements situated near pe-
rennial sources of water may have managed to survive 
longer in periods of increasing aridity, whereas other 
sites may have been abandoned.

The migration of this semi-arid steppe zone is re-
flected in the pollen diagrams by changes in the Medi-
terranean pollen tree values: decreasing percentages 
indicate the shrinkage of the Mediterranean forest/
maquis and the shifting of the semi-arid boundar-
ies to the north and west due to less available mois-
ture; increasing values of the Mediterranean pollen 
tree mark the opposite. The pollen records from the 
Sea of Galilee and the Dead Sea are sensitive to the 
conditions in both the Mediterranean area and the 
Irano-Turanian vegetation belt, as the two lakes collect 

7 M. Zohary, Geobotanical Foundations of the Middle East (Stutt-
gart, 1973).

8 Maps for this region can be seen in T. J. Wilkinson, On the 
Margin of the Euphrates: Settlement and Land Use at Tell es-Sweyhat 
and in the Upper Lake Assad Area, Syria, Excavations at Tell es-
Sweyhat, Syria, vol. 1 (Chicago, 2004).
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Figure 1—a. Present vegetation cover and rainfall isohyets (after M. Zohary, Plant Life of Palestine (Israel and Jordan) 
[New York, 1962] and A. Shahar and T. Sofer, The New Atlas of Israel [Jerusalem, 2011], respectively). b–d. Distribution 
of settlements in the southern coastal plain (after Gophna and Potugali, “Settlement and Demographic Processes in Israel’s 
Coastal Plain”), with the location of the semi-arid (steppe) environment in the: b. Intermediate Bronze Age. c. Middle Bronze 
Age I. d. Middle Bronze Age II–III.
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wind-driven pollen from these two adjacent zones. 
In addition to air-born pollen, they receive stream-
driven pollen from large sectors of the Levant—mainly 
through the Jordan River (Fig. 2), but also via local 
streams. Though these records do not represent the 
situation in the northern Levant, (e.g., the northern 
part of the Beqʿa of Lebanon, the Orontes, and the 
area of Aleppo and the region to its east), they cannot 
be very different since the entire Levantine region is 
dominated by the same humidity source—the Medi-
terranean  (Cyprus cyclones).

Climate Conditions, 2500–1500 Bce

Below, we describe the paleo-environmental condi-
tions in the southern Levant ~2500–1500 Bce as they 
emerge from the Sea of Galilee and the Zeʾelim pollen 
diagrams. In terms of the archaeology of the southern 
Levant, this period covers the Intermediate Bronze 

(Early Bronze IV) and the Middle Bronze Ages.9 
In the northern Levant, it covers much of the Early 
Bronze IV10 and the Middle Bronze Ages.11 The two 
regions present different settlement systems (even in 
the Mediterranean zone): cities dominating rural and 
pastoral groups in the north, and agro-pastoral/rural 
areas in the south.

In our high-resolution Sea of Galilee and Zeʾelim 
pollen records, the Intermediate Bronze (~2500–1950 
Bce12) is characterized by relatively high percentages 
of Mediterranean arboreal vegetation,13 representing 
a well-developed, widespread Mediterranean forest/
maquis. Within this fairly wet period, a short-duration 
and relatively mild dry event was identified in the Sea 
of Galilee pollen record at ~2300 Bce (Fig. 3). Slightly 

9 For recent radiocarbon dates for the Early Bronze III/Inter-
mediate Bronze transition, see J. Regev et al., “Chronology of the 
Early Bronze Age in the Southern Levant: New Analysis for a High 
Chronology,” Radiocarbon 54 (2012): 525–66.

10 EDJ 3, 4 and 5 in M. Lebeau, ARCANE I Jezirah (Turnhout, 
2011).

11 See chart in ibid., 12.
12 Regev et al., “Chronology of the Early Bronze Age in the 

Southern Levant.”
13 Langgut, Finkelstein, and Litt, “Climate and the Late Bronze 

Collapse”; and Langgut et al., “Dead Sea Pollen Record,” respec-
tively; see also van Zeist et al., “Holocene Palaeoecology of the 
Hula Area,” for Lake Hula, and F. H. Neumann et al., “Holocene 
Vegetation and Climate History of the Northern Golan Heights 
(Near East),” Vegetation History and Archaeobotany 16 (2007): 
329–46, for Birkat Ram in the northern Golan.

Figure 3—Southern Levant paleo-climate reconstruction based on 
the Sea of Galilee pollen record (Langgut, Finkelstein, and Litt, 
“Climate and the Late Bronze Collapse”).

Figure 2—The borders of the semi-arid (steppe) environment in the 
Levantine region (based on E. C. Cordova, Millennial Landscape 
Change in Jordan [Tucson, 2007] and Shahar and Sofer, New Atlas.). 
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later, a more prolonged and harsher dryness is evident 
in the decreasing percentages of the Mediterranean 
arboreal pollen in the Sea of Galilee and Zeʾelim pol-
len records at 2000–1800 Bce. This dryness is also 
evident in the lithological record of our Zeʾelim core: 
during this time, sediments were deposited in a ter-
restrial environment (e.g., sand, beach ridge) rather 
than in a lake environment as they were during pre-
vious and subsequent periods; this was the result of 
the shrinkage of the Dead Sea. The Hula Lake pollen 
record also points to dryer climate conditions based 
on a decline in the arboreal pollen percentages around 
2000–1900 Bce.14

This time-frame (~2000–1800 Bce) covers the very 
end of the Intermediate Bronze Age (Early Bronze IV) 
and the Middle Bronze I. The latter period is con-
ventionally dated to ca. 2000/1950–1800/1750 
Bce,15 or, following the Tell el-Dabʿa stratigraphy and 
chronology, to ca. 1950–1700 or 1920–1720 Bce.16 
It seems that, during this arid phase, the Mediterra-
nean maquis/forest shrank and the semi-arid bound-
aries shifted to the north and west. It is noteworthy 
that the decrease in the percentage of trees was not 
accompanied by an increase of secondary anthropo-
genic palynological indicators,17 which denotes that 
the shrinkage of the Mediterranean maquis/forest was 
a result of climate rather than man-induced changes.

The dry phase in the Middle Bronze I (~2000–
1800 Bce) was milder compared to the severe dry 
climate phase at the end of the Late Bronze Age 
(~1250–1100 Bce): arboreal percentages reached a 
minimum of 18.7% and 13.1% (respectively, from the 
total terrestrial pollen sum). In comparison, during 
the Early Bronze IB wet period, arboreal pollen per-

14 van Zeist et al., “Holocene Palaeoecology of the Hula Area.”
15 E.g., A. Mazar, Archaeology of the Land of the Bible: 10,000–

586 B.C.E. (New York, 1990), 30; A. Kempinski, “The Middle 
Bronze Age,” in The Archaeology of Ancient Israel, ed. A. Ben-Tor 
(New Haven, 1992), 161.

16 For the former: M. Bietak, “Egypt and Canaan during the 
Middle Bronze Age,” BASOR 281 (1991): 27–72, and “Relative 
and Absolute Chronology of the Middle Bronze Age: Comments 
on the Present State of Research,” in The Middle Bronze Age in 
the Levant, ed. M. Bietak, Denkschriften der Gesamtakademie 26 
(Vienna, 2002), 29–42. For the latter: M. Bietak, “Antagonisms 
in Historical and Radiocarbon Chronology,” in Radiocarbon and 
the Chronologies of Ancient Egypt, ed. A. J. Shortland and C. Bronk 
Ramsey (Oxford, 2013), 76–109.

17 E.g., Plantago lanceolata (ribwort plantain) pollen type; Ba-
ruch “Palynological Evidence of Human Impact.” The lithology of 
our Zeʾelim core (see above), confirms the palynological observa-
tion of natural dryness rather than man-induced changes.

centages reached a maximum of 59.5%. Olive pollen 
frequencies also declined dramatically in both dry 
phases with minimum values of olive pollen at 3.2% 
during the Middle Bronze I dry spell and 1.8% during 
the Late Bronze climate crisis. These pronounced lows 
represent the shrinkage of olive orchard distribution, 
probably as a result of less available moisture.18

Higher arboreal percentages were documented 
in the southern Levant pollen records starting in 
~1800 Bce and during the Middle Bronze II–III 
(~1750/1700–1550/1500 Bce), probably represent-
ing a wetter period and hence a renewed shift of the 
Mediterranean vegetation zone to the south and east, 
with a parallel withdrawal of the semi-arid steppe zone. 
However, the Sea of Galilee arboreal/non arboreal ra-
tios (Fig. 3) seem to indicate that the Mediterranean 
maquis/forest was less wide-ranging than during the 
Intermediate Bronze Age, with maximum values not 
exceeding 37.9% arboreal pollen during the Middle 
Bronze II–III, compared to 47.5% in the Intermedi-
ate Bronze. This could be an outcome of somewhat 
lower precipitation, but also could have resulted from 
human pressure, e.g., clearance of woodland. Indeed, 
demographic recovery in the Middle Bronze II–III 
is evident from the dramatic expansion of the urban 
sector and from the recovery of the rural settlement 
system.19 Evidence for more humid conditions during 
the later phases of the Middle Bronze is also provided 
by the lithology of our Zeʾelim core, which points to 
rising lake levels, as well as by other Dead Sea paleo-
climate records.20

Climate during the Late 3rd–Early 2nd 
Millennium: A Regional Comparison

Somewhat drier climate conditions in the southern 
Levant during the Intermediate-Middle Bronze Age 
transition are also evident from other (non-pollen) 
paleoclimate proxies. However, none of the avail-
able records indicates severe arid conditions. The 

18 Langgut, Finkelstein, and Litt, “Climate and the Late Bronze 
Collapse.”

19 E.g., M. Broshi and R. Gophna, “Middle Bronze Age II Pal-
estine: Settlements and Population,” BASOR 261 (1986): 73–90.

20 C. Migowski et al., “Holocene Climate Variability and Cul-
tural Evolution in the Near East from the Dead Sea Sedimentary 
Record,” Quaternary Research 66 (2006): 421–31; F. H. Neu-
mann et al., “Palynology, Sedimentology and Palaeoecology of the 
Late Holocene Dead Sea,” Quaternary Science Reviews 26 (2007): 
1476–98.
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Soreq Cave speleothems isotopic record points to a 
decrease in precipitation ~2200–1900 Bce, which is 
mainly  evident in the increasing values of the δ13C 
with a peak at 2000 Bce. However, the estimated an-
nual rainfall during this aridity did not drop below 
500 mm.21 Declining levels of the Dead Sea during 
the period of 2250–1900 Bce also indicate increased 
arid conditions, though lake levels were still above the 
sill.22 The isotopic composition of tamarisk wood from 
the Mount Sedom Cave on the south-western margins 
of the Dead Sea shows a succession of droughts at 
~2200–1930 Bce, with a prominent but short-lived 
dry event at approximately 2020 Bce, followed by 
a longer event at approximately 1930 Bce that ulti-
mately killed the tree,23 meaning that the dry event 
could have lasted even longer. In Jordan, stream inci-
sion occurred sometime around 2000 Bce or shortly 
thereafter (i.e., Wadi el-Walla and Wadi esh-Shallalah). 
Drier climate conditions had caused a drop in the 
water table and created a flash flood regime that led 
to the erosion of floodplain sediments.24

Regional Perspective

Best-known and most-debated is the so-called 4.2 ka 
BP event, a proposed climate anomaly at ca. 2200 Bce, 
which ostensibly created cool, dry conditions over 
much of the planet.25 The collapse of the Akkadian 
empire has been explained by this rapid aridity event.26 

21 This is today’s average annual rainfall; M. Bar-Matthews and 
A. Ayalon, “Speleothems as Palaeoclimate Indicators, a Case Study 
from Soreq Cave Located in the Eastern Mediterranean Region, 
Israel,” in Past Climate Variability Through Europe and Africa, ed. 
R. W. Battarbee, F. Gasse, and C. E. Stickley (Dordrecht, 2004), 
363–91.

22 I.e., the threshold separating the northern and southern ba-
sins; Migowski et al., “Holocene Climate Variability and Cultural 
Evolution.”

23 A. Frumkin, “Stable Isotopes of a Subfossil Tamarix Tree 
from the Dead Sea Region, Israel, and Their Implications for the 
Intermediate Bronze Age Environmental Crisis,” Quaternary Re-
search 71 (2009): 319–28.

24 C. E. Cordova, “Floodplain Degradation and Settlement His-
tory in Wadi al-Wala and Wadi ash-Shallalah, Jordan,” Geomorphol-
ogy 101 (2008): 443–57; Cordova suggests that cultural landscape 
changes could also have been one of the causes for the stream inci-
sion around 2000 Bce.

25 E.g., P. A. Mayewski et al., “Holocene Climate Variability,” 
Quaternary Research 62 (2004): 243–255.

26 H. Weiss et al., “The Genesis and Collapse of Third Mil-
lennium North Mesopotamian Civilization,” Science 261 (1993): 
995–1004; M. Staubwasser and H. Weiss, “Holocene Climate and 
Cultural Evolution in Late Prehistoric-Early Historic West Asia,” 

The extent and effects, and even actuality, of this cli-
mate anomaly have, however, been debated.27 In areas 
neighboring the Akkadian empire, some Early Bronze 
Age cities continued to flourish and the pronounced 
break came only around 2000–1900 Bce.28 Moreover, 
the rise of the state of Ur III contradicts the notion 
that the ca. 2200 Bce event had a profound and im-
mediate impact on southern Mesopotamia.29 Addi-
tionally, and in contrast to the 8.2 ka BP climate event 
(~6200 Bce), there is no accepted causal mechanism 
for a climate anomaly at 2200 Bce,30 and there are 

Quaternary Research 66 (2006): 372–87; H. Weiss, “Quantifying 
Collapse: The Late Third Millennium Khabur Plains,” in Seven Gen-
erations Since the Fall of Akkad, ed. H. Weiss (Wiesbaden, 2012): 
1–24.

27 E.g., R. Kolińksi, “The Upper Khabur Region in the Sec-
ond Part of the Third Millennium BC,” AoF 34 (2007): 342–69; 
H. Wanner et al., “Mid- to Late Holocene Climate Change: An 
Overview,” Quaternary Science Reviews 27 (2008): 1791–1828; M. 
Finné et al., “Climate in the Eastern Mediterranean and Adjacent 
Regions, during the Past 6000 Years—A Review,” JAS 38 (2011): 
3153–73 ; P. Pfälzner, “The Question of Deurbanisation versus 
Reurbanisation of the Syrian Jazirah in the Late Third and Early 
Second Millennium BC,” in Looking North: The Socioeconomic Dy-
namics of the Northern Mesopotamian and Anatolian Regions dur-
ing the Late Third and Early Second Millennium BC, ed. N. Laneri, 
P. Pfälzner, and S. Valentini (Wiesbaden, 2012), 51–80. For a cri-
tique of the historical theory, see R. L. Zettler, “Reconstructing the 
World of Ancient Mesopotamia: Divided Beginnings and Holistic 
History,” Journal of the Economic and Social History of the Orient 
46 (2003): 3–45.

28 M. D. Danti, “Late Middle Holocene Climate and North-
ern Mesopotamia: Varying Cultural Responses to the 5.2 and 4.2 
ka Aridification Events,” in Climate Crises in Human History, ed. 
A. B. Mainwaring, R. Giegengack, and C. Vita-Finzi (Philadelphia, 
2010), 139–72; A. McMahon, “Post-Akkadian Ceramic Assem-
blages of the Central Upper Khabur,” in Seven Generations, ed. 
Weiss, 25–43, esp. 40.

29 Ibid., 156.
30 N. Roberts et al., “Climatic, Vegetation and Cultural Change 

in the Eastern Mediterranean during the Mid-Holocene Environ-
mental Transition,” The Holocene 21 (2011): 147–62. It has been 
proposed that volcanic eruptions were at least one of the reasons for 
severe droughts of great magnitude, which lasted about 300 years 
and affected the eastern Mediterranean (e.g., Weiss et al., “Genesis 
and Collapse”). Although some volcanic activities are within this 
time-frame, several scholars have already pointed out the difficulty 
of finding a direct link between relevant high-magnitude erup-
tions and a global climate change (e.g., B. J. Peiser, “Comparative 
Analysis of Late Holocene Environmental and Social Upheaval: 
Evidence for a Global Disaster around 4000 BP,” in Natural Catas-
trophes During Bronze Age Civilisations, ed. B. J. Peiser, T. Palmer, 
and M. E. Bailey, BAR International Series 728 [Oxford, 1998], 
117–39; Finné et al., “Climate in the Eastern Mediterranean and 
Adjacent Regions”). The eruptions seem to be more on a regional 
scale than on one with a global impact, particularly given that they 
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no signals of abrupt climate change in the ice-core 
records.

The palynological evidence for drier climate condi-
tions in the Levant starting around 2000 Bce31 is cor-
roborated by two Eastern Mediterranean palynological 
records: a decrease in arboreal pollen and a parallel 
increase in steppe-like elements indicative of less avail-
able moisture is evident in Lake Eski Acıgöl (central 
Anatolian plateau) at ~2000–1800 Bce,32 and in Lake 
Van (eastern Turkey) around the same time.33 How-
ever, these records do not point to an event unique 
in magnitude. Other than pollen, a sudden rise in the 
input of gypsum-rich sand into Lake Tecer (central 
Anatolia) between ~2300–1850 Bce indicates drier 
climate conditions.34 Based on pedogenic carbonate 
coatings, K. Pustovoytov, K. Schmidt, and H. Tabald 
report that aridness is evident in south-eastern turkey 
since ~2000 Bce.35 The two carbon isotope studies of 

did not leave an acidity signal in the Greenland ice-cores (Peiser, 
“Comparative Analysis of Late Holocene Environmental”).

31 Zeʾelim: Langgut et al., “Dead Sea Pollen Record and History 
of Human Activity”; Sea of Galilee: Langgut, Finkelstein, and Litt, 
“Climate and the Late Bronze Collapse”; Lake Hula: Van Zeist 
et al., “Holocene Palaeoecology of the Hula Area.”

32 N. Roberts et al., “The Tempo of Holocene Climate Change 
in the Eastern Mediterra nean Region: New High-Resolution Cra-
ter-Lake Sediments Data from Central Turkey,” The Holocene 11 
(2001): 721–36; H. Woldring and S. Bottema, “The Vegetation 
History of East-Central Anatolia in Relation to Archaeology: The 
Eski Acıgöl Pollen Evidence Compared with the Near Eastern En-
vironment,” Palaeohistoria 43/44 (2003): 1–34.

33 L. Wick, G. Lemcke, and M. Sturm, “Evidence of Lateglacial 
and Holocene Climatic Change and Human Impact in Eastern Ana-
tolia: High-resolution Pollen, Charcoal, Isotopic and Geochemi-
cal Records from the Laminated Sediments of Lake Van, Turkey,” 
The Holocene 13 (2003): 665–75; T. Litt et al., “International 
Continental Scientific Drilling Program (ICDP) PALEOVAN: 
Site Survey Results and Perspectives,” Quaternary Science Reviews 
28 (2009): 1555–67. In both records (Eski Acıgöl and Van), the 
decrease in arboreal percentages was not accompanied by a pro-
nounced increase of palynological anthropogenic indicators (e.g., 
Plantago lanceolata). On the contrary, in the Mirbad pollen record 
(Zagros Mountains), around the same time, the reduction in the 
percentages of tree pollen was most probably a result of human 
influence on natural vegetation rather than a climate change (W. 
van Zeist and S. Bottema, “Palynological Investigations in Western 
Iran,” Palaeohistoria 24 [1977]: 19–85; L. R. Stevens et al., “Tim-
ing of Atmospheric Precipitation in the Zagros Mountains Inferred 
from a Multi-Proxy Record from Lake Mirabad, Iran,” Quaternary 
Research 66 [2006]: 494–500).

34 C. Kuzucuoğlu, W. Dörfler, and S. Kunesch, “Mid- to Late-
Holocene Cli mate Change in Central Turkey: The Tecer Lake Rec-
ord,” The Holocene 21 (2011): 173–88.

35 K. Pustovoytov, K. Schmidt, and H. Tabald, “Evidence for 
Holocene Environmental Changes in the Northern Fertile Crescent 

archaeological plant remains present some differences: 
G. Fiorentino and V. Caracuta36 report on drier cli-
mate conditions between 2200–2050 and 1800–1650 
Bce based on the isotopic record from Ebla; S. Riehl, 
R. Bryson, and Pustovoytov argue for increased aridity 
during the Middle Bronze Age (~2000–1700 Bce), 
compared to the Early Bronze Age in north-eastern 
Syria (based on carbon isotopes from seven sites in 
northern Mesopotamia and the Levant).37

Two paleo-climate studies show a prominent dry 
spell further to the south: eolian dust of Mesopota-
mian origin which was deposited in the Gulf of Oman 
is indicative of a severe regional aridness dated to 
~2100–1800 Bce.38 A severe drought is also evident 
from the analysis of brine sediments from the north-
ern Red Sea at about 2200–2000 Bce, but the record 
ends at about 1950 Bce.39 It is important to note that 
the higher intensity of the dry events that emerge 
from these two southern records, in comparison to the 
Eastern Mediterranean (including Levantine) records, 
might result from differences in the major climate sys-
tems that are responsible for humid conditions in the 
two areas: while the Levantine and most of the eastern 
Mediterranean are mainly influenced by the middle- 
to high-latitude westerlies (from the North Atlantic 
Ocean), the southern part of the Near East is also 
under the control of other climate systems (e.g., the 
Indian and African monsoon systems).40 According to 

Provided by Pedogenic Carbonate Coatings,” Quaternary Research 
67 (2007): 315–27.

36 G. Fiorentino and V. Caracuta, “Third Millennium B.C. Cli-
mate Crisis and the Social Collapse in the Middle Bronze Age in Syria 
Highlighted by Car bon Stable Isotope Analysis of 14C-AMS Dated 
Plant Remains,” Quaternary International 127–28 (2007): 19.

37 S. Riehl, R. A. Bryson, and K. E. Pustovoytov, “Changing 
Growing Condi tions for Crops during the Near Eastern Bronze 
Age (3000–1200 BC): The Stable Carbon Isotope Evidence,” Jour-
nal of Archaeological Science 35 (2008): 1011–22; S. Riehl et al., 
“Local Holocene Environmental Indicators in Upper Mesopota-
mia: Pedogenic Carbonate Record vs. Archaeobotanical Cata and 
Archaeoclimatological Models,“ Quaternary International 209 
(2009): 154–62.

38 H. M. Cullen et al., “Climate Change and the Collapse of 
the Akkadian Empire: Evidence from the Deep Sea,” Geology 28 
(2000): 379–82.

39 H. W. Arz, F. Lamy, and J. Pätzold, “A Pronounced Dry Event 
Recorded Around 4.2 ka in Brine Sediments from the Northern 
Red Sea,” Quaternary Research 66 (2006): 432–41.

40 However, some paleoclimate data indicate that the monsoon 
system was also partially responsible for increasing humidity in 
the Levantine region during some specific humid phases during 
the Pleistocene and the Early Holocene (e.g., sapropel accumula-
tion on the eastern Mediterranean sea floor; M. Rossignol-Strick, 
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the broad synthesis of Roberts et al.,41 the crises that 
brought about the end of Early Bronze Age cultures in 
the Near East occurred one after another during a ca. 
400-year time span. They suggest that environmen-
tal consequences of climatic dry ness occurred earlier 
(~2250–2200 Bce) in continental regions and only 
later (~2050–1900 Bce) in areas closer to the coast.

To sum up, a short duration dryness dated to ~2300 
and a more pronounced longer event dated to ~2000–
1800 Bce are indicated by recent, high-resolution, 
well-dated southern Levant pollen records.42 Other 
regional paleo-climate records point to a progressive 
event that lasted several centuries (~2300–1800 Bce), 
or a series of droughts that occurred over an extended 
period of time. This aridness, which is evident from 
the Levantine and the eastern Mediterranean paleo-
climate records (all of which are mainly influenced by 
the same humidity source—the Mediterranean), was 
most probably not a very severe one. In other words, 
in areas that are characterized by Mediterranean cli-
mate (where precipitation >400 mm/year), the dry-
ness was most probably not devastating. On the other 
hand, in the semi-arid Levantine steppe environments 
(~400–200 mm/year), which were highly populated 
during the wetter Early Bronze period, this dryness 
had a dramatic impact on the inhabitants.

Settlement Patterns

Is there evidence for a dry phase ~2000–1800 Bce in 
the archaeological record? Needless to say, a moder-
ate dry event should be difficult to detect in the wet 
areas of the Levant, such as the Jezreel Valley or the 
coastal plain north of the Yarkon River, where a slight 
decline in precipitation would not necessarily lead to 
change in subsistence strategies. The spotlight should 
therefore be on the southern and eastern semi-arid 
transition zones, which receive less than 400 mm of 

 “Mediterranean Quaternary Sapropels, an Immediate Response of 
the African Monsoon to Variation of Insolation,” Palaeogeography, 
Palaeoclimatology, Palaeoecology 49 (1985): 237–63; A. Almogi-
Labin et al.,  “Climatic Variability during the Last ~90 ka of the 
Southern and Northern Levantine Basin as Evident from Marine 
Records and Speleothems,” Quaternary Science Review 28 (2009): 
2882–96; D. Langgut et al., “Vegetation and Climate Changes in 
the South-Eastern Mediterranean during the Last Glacial-Intergla-
cial Cycle (86 ka): New Marine Pollen Record,” Quaternary Science 
Reviews 30 (2011): 3960–72.

41 N. Roberts et al., “Climatic, Vegetation and Cultural Change 
in the Eastern Mediterranean.”

42 Langgut, Finkelstein, and Litt, “Climate and the Late Bronze 
Collapse”; Langgut et al., “Dead Sea Pollen Record and History of 
Human Activity.”

rain annually. In what follows, we wish to first focus 
on the southern Levant, which is represented in our 
two pollen records, and then look at the situation 
further to the north.

The Southern Levant

The southern part of the southern Levant is better 
recorded archaeologically (e.g., almost fully covered 
by surveys) than its eastern steppe sectors. We refer 
to the southern coastal plain, the southern Shephelah, 
the south Hebron hills, and the Beer-sheba Valley.43

Theoretically, in these regions a dry event could 
leave its mark on several archaeological media, such as 
the archaeobotanical and archaeozoological records. 
Yet, in order to reach long-term observations one 
needs a number of reports that cover at least the two 
phases of the Middle Bronze, and preferably a longer 
period of time. Unfortunately, almost no such record 
exists. One faunal report that fits this description is 
that of Aphek, where the transition from the Middle 
Bronze I to the Middle Bronze II is characterized by 
a change to more cattle and fewer sheep and goats.44 
This shift may be understood as reflecting wetter con-
ditions in the Middle Bronze II–III, but the site is 
located too far to the north, and the changes could 
have been initiated by factors other than climate.

Though settlement patterns are affected by a vari-
ety of factors, they provide a sensitive archaeological 
medium to detect possible climate oscillations in semi-
arid areas—even mild ones. In the area discussed here, 
expansion of settlements to the south may indicate 
wetter conditions, whereas a shift to the north may 
hint at a dry phase. This is true mainly for small sites, 
which were villages and farmsteads removed from pe-
rennial water sources and that subsisted mainly (some-
times solely) on agriculture and animal husbandry.

43 This study focuses mainly on settlement oscillations which 
result from changes in precipitation from a Mediterranean source 
(Cyprus cyclones). Arid areas located further to the south (e.g., 
the Negev Highlands) will not be discussed here since they are 
influenced by a more complex climate system, such as the synop-
tic  systems, that originate in the tropical Atlantic Ocean, pass over 
Africa, and approach the region from the south-southwest (e.g., 
A. Vaks et al., “Paleoclimate and Location of the Border between 
Mediterranean Climate Region and the Saharo-Arabian Desert as 
Revealed by Speleothems from the Northern Negev Desert, Israel,” 
Earth and Planetary Science Letters 249 [2006]: 384–99).

44 S. Hellwing, “Faunal Remains,” in Aphek-Antipatris I: Exca-
vations of Areas A and B, the 1972–1976 Seasons, ed. M. Kochavi, P. 
Beck, and E. Yadin, Monograph Series of the Institute of Archaeol-
ogy Tel Aviv University 19 (Tel Aviv, 2000), 296, 307.

This content downloaded from 132.66.161.108 on Wed, 15 Oct 2014 02:42:56 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


Dry Climate in the Middle Bronze I and Its Impact on Settlement Patterns F 227

The most comprehensive survey of Bronze Age 
settlement patterns in the central and southern coastal 
plain was published by R. Gophna and Y. Portugali.45 
In the semi-arid environment (i.e., from the Gaza 
coastal plain to the south-east, which today receives 
between 400 to 200 mm of rain annually—Fig. 1a), 
they listed four Early Bronze III, four Intermediate 
Bronze (Fig. 1b), one Middle Bronze I (Fig. 1c) and 
eight Middle Bronze II–III sites (Fig. 1d). Zoom-
ing in for more details, the later-published Zeʾelim 
survey map (this Zeʾelim should not be confused 
with the Zeʾelim pollen core from the Dead Sea) 
recorded up to six Intermediate Bronze and fifteen 
undivided Middle Bronze sites, probably mostly dat-
ing to the Middle Bronze II.46 It is noteworthy that 
most of the newly-founded Middle Bronze I sites are 
located to the north of Nahal Sorek.47 Gophna and 
Portugali’s is the only work for the southern sector 
of the southern Levant that provides size estimates 
per site, which can then be translated to total built-up 
area per period (see Table 1) and thus population. 
While in the entire coastal plain the Middle Bronze 
I/II–III transition is characterized by a moderate 
growth from 45 to 59 sites and from 180 to 210 
built-up hectares (17% growth for the latter), within 

45 R. Gophna and Y. Portugali, “Settlement and Demographic 
Processes in Israel’s Coastal Plain from the Chalcolithic to the 
Middle Bronze Age,” BASOR 269 (1988): 3–36.

46 D. Gazit, “Archaeological Survey of Israel, Map of Zeelim 
129” (2012); search for “Map 129” at: http://www.antiquities.org.
il/survey/newmap.asp

47 S. L. Cohen, Canaanites, Chronologies, and Connections (Wi-
nona Lake, IN, 2002), Figs. 15–16.

the semi-arid environment the change was much 
more dramatic—from one to eight sites and from 
five to 30 built-up hectares. In the southern coastal 
plain, then, the Middle Bronze I features a clear shift 
to the north, with almost complete desertion in the 
semi-arid environment; settlement activity expanded 
to this area in the Middle Bronze II–III.48

The Shephelah (the northern part of which is in 
the Mediterranean zone) features 48 undivided Early 
Bronze II–III sites that are estimated to have cov-
ered 125 built-up hectares, 23 Intermediate Bronze 
settlements with a total built-up area of 36 hectares, 
a dramatic decrease to 13 sites which covered 40.5 
hectares in the Middle Bronze I and an increase to 
24 settlement with a total built-up area of 65 hectares 
in the Middle Bronze II–III.49 The southern sector 
of this region (south of Lachish, today receiving less 
than 400 mm of rain annually) was densely settled in 
the Early Bronze II–III but relatively sparsely settled 
in both phases of the Middle Bronze.50 The detailed 
Lachish and Amaziah survey maps in the southern 
Shephelah (~350 mm annually at Amaziah) demon-
strate these trends well.51 Note that the sites which 
feature continuity of activity are mostly the main 
mounds, while rural sites almost disappear in the 
Middle Bronze I.

No Intermediate Bronze settlement (to differ 
from cemeteries) is known in the hill country south 
of  Hebron (400 mm rain annually in this town and 
decreasing southwards). Most of the sixteen Middle 
Bronze I sites recorded in the entire Judean hills are 
located in the middle and northern parts of the area 
(that is, in the Mediterranean zone). Settlement ac-
tivity spread to the south of Hebron in the Middle 
Bronze II–III.52 No intermediate Bronze and Middle 

48 Gophna and Portugali, “Settlement and Demographic Pro-
cesses in Israel’s Coastal Plain,” (cemeteries not included).

49 Y. Dagan, “Results of the Survey: Settlement Patterns in the 
Lachish Region,” in The Renewed Archaeological Excavations at 
Lachish (1973–1994), ed. D. Ussishkin, Monograph Series of the 
Institute of Archaeology Tel Aviv University 22 (Tel Aviv, 2004), 
2677–78.

50 Maps in Y. Dagan, The Settlement in the Judean Shephelah in 
the Second and First Millennium B.C. (Ph.D. diss., Tel Aviv Univer-
sity, 2000, in Hebrew), Figs. 11–13.

51 Respectively, Y. Dagan, Map of Lachish (98) (Jerusalem, 
1992), and Y. Dagan, Map of Amazya (109), (Jerusalem, 2006).

52 A. Ofer, “‘All the Hill Country of Judah’: From Settlement 
Fringe to a Prosperous Monarchy,” in From Nomadism to Monarchy, 
Archaeological and Historical Aspects of Early Israel, ed. I. Finkel-
stein and N. Naʾaman (Jerusalem, 1994), 99–101; maps in A. Ofer, 
The Highland of Judah during the Biblical Period (Ph.D. diss., Tel 
Aviv University, 1993), Pl. 56.

Table 1—Coastal Plain Sites
Number of sites and built-up area in the coastal plain in 
general and in its southern sector in particular from the Early 
Bronze III to the Middle Bronze II–III, based on Gophna and 
Portugali.a

EB III IBA MB I MB II–III

Entire coastal plain
 No. sites
 Built-up hectares

12b

80
16
14

45
180

59
210

Gaza coastal plain and 
 further south
 No. sites
 Built-up hectares

4
39

4
7

1
5

8
30

Percentages of built-up area in  
 semi-arid environment

49% 50% 3% 14%

a Gophna and Portugali, “Settlement and Demographic Processes in 
Israel’s Coastal Plain.”

b Middle Bronze I Tell el-Ajjul is estimated by us to have covered a 
smaller area than listed by Gophna and Portugali; using their number for 
this site makes total growth from 12 to 30 hectares.
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Bronze I settlement is known in the Beer-sheba Valley 
(receiving less than 200 mm of rain annually). The 
Middle Bronze II–III features the two rampart sites 
of Tel Masos and Tel Malhata, as well as the small Tel 
Malhata nearby.53

As we have already noted, rural sites may be more 
sensitive than the main urban centers for detecting 
settlement oscillations that result from climate change, 
as the latter may supplement their subsistence by long-
distance trade, craft activities, etc. Nonetheless, the 
pattern described above emerges also when one ex-
amines the settlement history of the main mounds in 
the southern lowlands (Fig. 4 and Table 2). A sig-
nificant number of urban centers are known in the 
Early Bronze III, extending as far south as Tell es–
Sakan south of Gaza and Tel Halif in the southern 
Shephelah,54 but not reaching the area of Nahal Besor 

53 I. Beit-Arieh, Map of Tel Malhata (144) (Jerusalem, 2003), 11.
54 N. Getzov, Y. Paz, and R. Gophna, Shifting Urban Landscapes 

during the Early Bronze Age in the Land of Israel (Tel Aviv, 2001); 
less than 300 mm of rain falls annually along this west-east line.

Table 2—Main multi-period urban centers in the southernmost 
Levantine lowlandsc

Site Region EB III MB I MB II–III

Tel Lachish Upper Shephelah + - +
Tell Nagila Lower Shephelah + - +
Tell el-Hesi Lower Shephelah + - -
Tell Beit Mirsim Upper Shephelah + + +
Tel Halif Upper Shephelah + - -
Ashkelon Coast + + +
Tell el-Ajjul Coast - ? +
Tel Haror Coastal Plain ? - +
Tel Sera Coastal Plain - - + [MB III]
Tell Jemmeh Nahal Besor - - +
Tell el-Farʿah south Nahal Besor - - +
Tel Malhata Beer-sheba Valley - - +
Tel Masos Beer-sheba Valley - - +

c For a detailed catalogue for the Middle Bronze, see A. A. Burke, 
“Walled up to Heaven”: The Evolution of Middle Bronze Age Fortification 
Strategies in the Levant, Studies in the Archaeology and History of the 
Levant 4 (Winona Lake, IN, 2008), 228–319.

and the Beer-sheba Valley (~200–100 mm rain annu-
ally). The southernmost urban centers in the Middle 
Bronze I were Ashkelon on the coast (located in the 
Mediterranean climate zone) and Tell Beit Mirsim 
(slightly north of Tel Halif, ~300 mm of rain annually) 
in the upper Shephelah.55 A large number of mounds 
were settled in the Middle Bronze II–III, including 
southern sites such as mounds along Nahal Besor, Tel 
Halif in the Shpehelah and Tel Masos and Tel Malhata 
in the Beer-sheba Valley.56

A word of caution is in place here: the expansion of 
fortified centers as far south as the area of Nahal Besor 
and the Beer-sheba Valley must have been influenced 
by a combination of factors, including trade, demo-
graphic density and security needs. Climate condi-
tions—a dry event in the Middle Bronze I and wetter 
conditions in the Middle Bronze II–III—are another 
factor; important as they may be, however, they can-
not stand alone. Note, for instance, the prosperity in 
the southern lowlands, down to the Tell el-Farah (Na-
hal Besor)–Tel Sera line, in the Late Bronze III (the 
days of the 20th Dynasty in Egypt)—a period that is 
characterized by severe dry conditions in the region.57

55 Cohen, Canaanites, Chronologies, and Connections.
56 Down to the 200–100 mm isohyet today; see map in Kempin-

ski, “ Middle Bronze Age,” 167; see E. D. Oren, “The ‘Kingdom of 
Sharuhen’ and the Hyksos Kingdom,” in The Hyksos: New Historical 
and Archaeological Perspectives, ed. E. D. Oren, University Museum 
Monograph 96 (Philadelphia, 1997), 253–83, who emphasized the 
shift to the south in the Middle Bronze II–III.

57 Langgut, Finkelstein, and Litt, “Climate and the Late Bronze 
Collapse.”

Figure 4—Southern line of urban centers during the Early 
Bronze III, Middle Bronze I and Middle Bronze II–III.
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Turning to the eastern flank of the southern Le-
vant, it is difficult to assemble the relevant informa-
tion regarding settlement systems in Jordan. First, the 
very identification of pottery in surveys carried out 
there is sometimes questionable.58 Second, there is 
no distinction between early and late Middle Bronze 
sites.59 Still, data from surveys provide some interest-
ing information. Let us start south of Wadi Mujib (re-
ceiving 300 mm rainfall annually, and even less farther 
south): in the Early Bronze II–III, settlement activ-
ity, including fortified sites, spread as far south as the 
Kerak plateau;60 the situation farther south, in the area 
of Wadi el-Hasa, is not clear.61 Intermediate Bronze 
settlements are attested in the Kerak plateau62 as well 
as the Wadi el-Hasa region.63 It is difficult to delineate 
the southernmost line of the settled land in the Middle 
Bronze Age; one summary indicates that only two of 
twenty Intermediate Bronze Age sites in southern Jor-
dan were occupied in the Middle Bronze.64 The entire 
2nd millennium—Middle and Late Bronze alike—is 
missing from the Edomite plateau;65 note that this is 
the only part of the Levant where both the south and 
east factors (regarding climate) are at work.

North of the Mujib, in the Madaba plain (with a 
rainfall of 250 to 400 mm), forty-six Early Bronze sites 
were recorded, but only fourteen Middle Bronze sites, 
with not even one dating to the Middle Bronze I.66 

58 I. Finkelstein, “From Sherds to History: Review Article,” IEJ 
48 (1998): 120–31.

59 E.g., J. M. Miller, Archaeological Survey of the Kerak Plateau 
(Atlanta, 1991), 308.

60 C. S. Steele, “Early Bronze Age Socio-Political Organization 
in Southwestern Jordan,” ZDPV 106 (1990): 1–33; G. Philip, “The 
Early Bronze I–III Ages,” in The Archaeology of Jordan, ed. B. Mac-
Donald, R. Adams, and P. Bienkowski, Levantine Archaeology 1 
(Sheffield, 2001), 193.

61 Philip, “Early Bronze I–III Ages,” 194.
62 Steele, “Early Bronze Age Socio-Political Organization,” 

Fig. 8.
63 G. Palumbo, The Early Bronze Age IV in the Southern Levant 

(Rome, 1991), 61, and “The Early Bronze Age IV,” in Archaeology 
of Jordan, ed. MacDonald, Adams, and Bienkowski, map on 237; 
see also 244.

64 Ibid., 243.
65 B. MacDonald, The Wadi el Hasa Archaeological Survey 1979–

1983, West-Central Jordan (Waterloo, IA, 1988), 166, for the Wadi 
el-Hasa area; B. MacDonald et al., The Tafila-Busayra Archaeolog-
ical Survey 1999–2001: West-Central Jordan, American Schools of 
Oriental Research Archaeological Reports 8 (Boston, 2004), 56, for 
the Tafila-Busayra area.

66 “MB IIA”; R. D. Ibach, Archaeological Survey of the Hesban 
Region: Catalogue of Sites and Characterizations of Periods, Hesban 
5 (Berrien Springs, MI, 1987), 151–157.

Information about the steppe areas further north in 
Jordan is not available.67 It is noteworthy, however, 
that in a well-watered Mediterranean region such as 
the Gilead (northwest Jordan, ca. 300–600 mm annu-
ally), the number of Early Bronze and Middle Bronze 
sites recorded by S. Mittmann68 is almost the same.

Moving to south-western Syria, in the Hauran also 
no decline in the Middle Bronze has been observed.69 
Though this region receives ca. 300–250 mm of rain 
annually, its nature as a steppe zone is balanced by 
its many small groundwater sources.70 The area of 
Damascus, too, though it receives only ca. 250 mm 
of rain annually, is well-watered by streams from the 
Anti-Lebanon mountain range and hence does not 
represent a true steppe zone.

To sum-up this overview of the settlement pat-
terns in the semi-arid zones in the southern Levant, 
the southern line of permanent (especially rural) 
settlement activity shifted to the north in the Middle 
Bronze I relative to the Early Bronze III and even to 
the Intermediate Bronze.71 It extended again to the 
south in the Middle Bronze II–III.

The Northern Levant

The northern part of the Beqʿa of Lebanon, located in 
the rain shadow of the Mount Lebanon range, today 
receives an average of 230 mm of rain per year. In an 
area like this, even a small decrease in precipitation 
may have had a devastating effect on subsistence econ-
omy and settlement systems. Survey works conducted 
in this area provide data regarding settlement pat-

67 The Zeraqun survey (J. Kamlah, Der Zeraqon-Survey 1989–
1994 [Wiesbaden, 2000]) does not provide a breakdown of the 
Early Bronze and Middle Bronze finds according to sub-phases, and 
hence cannot be used here.

68 S. Mittmann, Beitrage zur Siedlungs und Territorialgeschichte 
des nordlichen Ostjordanlandes (Wiesbaden, 1970), 256–64.

69 F. Braemer, C. Nicolle, and H. Criaud, “Maisons et agglo-
mérations à l’Âge du Bronze en Syrie du sud,” in Hauran V: La Syrie 
du sud néolithique à l’antiquité tardive, ed. M. al-Maqdissi, F. Brae-
mer, and J.-M. Dentzer, Bibliothèque Archéologique et Historique 
191 (Beyrouth, 2010), 85; F. Braemer, “Badia and Maamoura, the 
Jawlan/Hawran Regions during the Bronze Age: Landscapes and 
Hypothetical Territories,” Syria 88 (2011): 31–46.

70 F. Braemer, “Prospections archéologiques dans le Hawran II. 
Les réseaux de l’eau,” Syria 65 (1988): 99–137.

71 This dry climate phase could have been a factor in the change 
from the rural-pastoral Intermediate Bronze to the more urban-
dominated Middle Bronze I, as urban centers could have been bet-
ter organized to cope with diminishing agricultural yields; but this 
issue is beyond the scope of this article.
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terns in the periods under discussion: sixty-seven Early 
Bronze II–III, sixteen Intermediate Bronze, twenty-
eight Middle Bronze I, and sixty Middle Bronze II–III 
sites have been recorded in the Beqʿa.72

The steppe area near Homs (ca. 400 mm rainfall 
annually, at Hama slightly farther to the north, 370 
mm) features a decline of the settlement system in the 
Middle Bronze relative to the Early Bronze IV.73 The 
survey around nearby Qatna reveals a peak in settle-
ment activity in the Early Bronze IV, with seventeen 
sites, and a moderate decline to twelve settlements in 
the Middle Bronze; this could have been the result of 
population flocking to the huge city of Qatna. Still, 
the details are interesting: the area that was deserted 
in the Middle Bronze Age is the eastern flank, along 
Wadi Mydan.74

The steppe area east of the Hama-Aleppo line, 
along the 200 mm isohyet (located south of the Jab-
bul Plain, discussed below) also flourished in the Early 
Bronze IV. In the Middle Bronze, the number of sites 
diminished, mainly in the east, where the agricultur-
ally less-attractive areas were virtually abandoned. In 
the western sector of this area, the population now 
concentrated in the wetter areas, where occupational 
density increased.75

Moving farther north, one of the most detailed 
studies in the steppe belt was conducted at the site of 
Umm el-Marra and its vicinity—the Jabbul Plain—lo-
cated east-south-east of Aleppo. Umm el Marra (ca. 
300 mm rainfall) was at least partially abandoned in the 
late third millennium, at the end of Early Bronze. This 

72 L. Marfoe, “The Integrative Transformation: Patterns of 
Sociopolitical Organization in Southern Syria,” BASOR 234 
(1979): 31, and 22, for a graph indicating low population ca. 2000 
Bce; see also L. Marfoe, Kamid el-Loz 13: The Prehistoric and Early 
Historic Context of the Site (Bonn, 1995), Maps 16–21.

73 G. Philip et al., “Settlement and Landscape Development 
in the Homs Region, Syria: Report on Work Undertaken during 
2001–2003,” Levant 37 (2005): 21–42.

74 M. Cremaschi, D. Morandi Bonacossi, and V. Valsecchi, 
“Settlement and Environment at Tell Mishrifeh/Qatna and Its Re-
gion: A Preliminary Reconstruction,” in 4 ICAANE, Proceedings of 
the 4th International Congress of the Archaeology of the Ancient Near 
East, eds. H. Kuhne, R. M. Czichon, and F. J. Kreppner (Wiesba-
den, 2008), 51–64.

75 B. Geyer et al., “The Arid Margins of Northern Syria: Occu-
pation of the Land and Modes of Exploitation in the Bronze Age,” 
in Urban and Natural Landscapes of an Ancient Syrian Capital: 
Settlement and Environment at Tell Mishrifeh/Qatna and in Cen-
tral-Western Syria, ed. D. Morandi Bonacossi, Studi archeologici su 
Qatna 1 (Udine, 2007), 277.

low occupation phase lasted ca. 2000–1800 Bce—in 
the Middle Bronze I (possibly a slightly shorter pe-
riod, according to G. Schwarz et al.).76 In the Middle 
Bronze II, the site prospered again.77 The archaeo-zo-
ological evidence shows a shift in the Middle Bronze 
to animals better adapted to drier conditions.78 Plant 
remains, too, demonstrate that the area around the 
site was more steppe-like in the Middle Bronze than 
in the third millennium.79 The settlement pattern in 
the vicinity of Umm el-Marra is no less interesting; 
it marks a certain abandonment process in the early 
second millennium Bce. Twenty-five of the forty-
seven Early Bronze sites in the area were abandoned, 
mainly in the drier eastern sector of the area. Middle 
Bronze I sherds were found at four sites only. Late 
Middle Bronze occupation was traced in a large num-
ber of sites.80 Centers in drier environmental zones in 
the region were more seriously affected by the decline 
in the late third millennium than others.81

76 G. M. Schwartz et al., “From Urban Origins to Imperial In-
tegration in Western Syria: Umm el-Marra 2006, 2008,” AJA 116 
(2012): 157–93, especially 174–75.

77 G. M. Schwartz et al., “Excavation and Survey in the Jabbul 
Plain, Western Syria: The Umm el-Marra Project 1996–1997,” AJA 
104 (2000): 430.

78 Ibid, 435.
79 Ibid.
80 Ibid., 435, 451–52 and Figs. 20–21; for these processes at 

the site and its vicinity, see also H. H. Curvers and G. M. Schwartz, 
“Urban Origins, Collapse and Regeneration in the Jabbul Plain,” 
Annales Archéologiques Arabes Syriennes 45–46 (2002–2003): 75–
84; J. J. Nichols and J. A. Weber, “Amorites, Onagers, and Social 
Reorganization in Middle Bronze Age Syria,” in After Collapse: 
The Regeneration of Complex Societies, ed. G. M. Schwartz and J. J. 
Nichols (Tucson, 2006), 38–57; G. Schwartz and N. Miller, “The 
‘Crisis’ of the Late Third Millennium B.C.: Ecofactual and Artifac-
tual Evidence from Umm el-Marra and the Jabbul Plain,” in Sociétés 
humaines et changement climatique à la fin du troisième millénaire: 
Une crise a-t-elle eu lieu en Haute Mésopotamie, eds. C. Kuzucuoğlu 
and C. Marro, Varia Anatolica 19 (Paris, 2007), 179–204; Schwartz 
et al., “From Urban Origins to Imperial Integration”: 174–75. A 
recent revised reconstruction of the settlement patterns in this area 
argues for a more moderate decline in the MB I, but a significant 
depopulation in the EB IV/MB I transition in the eastern, drier 
part of the survey area; in fact, almost all EB IV sites which con-
tinued to be settled in the MB I are located in the western, wetter 
sector of the Jabbul Plain; see S. T. K. Yukich, Spatial Dimensions 
of Social Complexity: Environment, Economy and Settlement in the 
Jabbul Plain, 3000–550 BC (Ph.D. diss., Johns Hopkins University, 
2013): 194–208.

81 Schwartz et al., “From Urban Origins to Imperial Integra-
tion”: 185.
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Regarding the upper Euphrates,82 Cooper83 describes 
a century-long abandonment in the late third millen-
nium and regeneration in the early second millennium. 
Wilkinson84 and Danti85 date the processes slightly dif-
ferently, with peak prosperity in the late third millen-
nium and decline in the early second millennium.86

The Khabur area (ca. 200 mm rainfall annually) 
featured a phase of “plundering and desertification,” 
possibly as a result of warfare, ca. 2350 Bce,87 followed 
by a period of marked decline and abandonment in 
the EDJ 4c period, dated ca. 2200–2100 Bce.88 This 
trend continued in the EDJ 5 period, ca. 2100–2000 
Bce,89 and probably into the very early second mil-
lennium.90 From the settlement history perspective, 
the 2200–1900 Bce time-interval creates a continuity 
of decline after great prosperity earlier in the third 
millennium;91 and if one incorporates what we know 
from the Jabbul Plain and the Upper Euphrates (i.e., 
prosperity in the late third millennium and decline 
thereafter), instability and settlement decline in the 
north-east lasted for over five centuries, between ca. 
2350–1800 Bce. Indeed, Schwartz92 shows that de-

82 Ca. 300–200 mm rainfall annually; for the environment, see 
T. J. Wilkinson, “Settlement and Land Use in the Zone of Un-
certainty in Upper Mesopotamia,” in Rainfall and Agriculture in 
Northern Mesopotamia, ed. R. M. Jas, Uitgaven van het Nederlands 
Historisch-Archaeologisch Instituut te Istanbul 88 (Leiden, 2000), 
3–35; the reconstruction is based on evidence from Tell es-Sweyhat, 
Wilkinson, On the Margin of the Euphrates.

83 L. Cooper, “The Demise and Regeneration of Bronze Age 
Urban Centers in the Euphrates Valley of Syria,” in After Collapse, 
ed. Schwartz and Nichols, 18–37.

84 Wilkinson, On the Margin of the Euphrates, 143, 175, 181, 
193–94.

85 Danti, “Late Middle Holocene Climate and Northern Meso-
potamia,” 155.

86 For areas further to the east see also Kolińksi, “The Upper 
Khabur Region,” and Pfälzner, “The Question of Desurbanisation.”

87 Lebeau, ARCANE I Jezirah, 374.

88 Ibid., 376; Weiss, “Quantifying Collapse”; for correlation 
between the Early Jezirah periods (EDJ) and the traditional no-
menclature, see the table in Lebeau, ARCANE I Jezirah, 12. For 
nuances in the Khabur area, see Danti, “Late Middle Holocene 
Climate and Northern Mesopotamia.”

89 Lebeau, ARCANE I Jezirah, 377.
90 Cooper, “Demise and Regeneration,” 20–23.
91 Termed by Weiss et al., “Genesis and Collapse,” as the Khabur 

Hiatus 1. For the area around Tell Brak, see C. Colantoni, “Touch-
ing the Void: The Post-Akkadian Period Viewed from Tell Brak,” in 
Seven Generations, ed. Weiss, 45–64.

92 G. M. Schwartz, “Taking the Long View on Collapse: A Syr-
ian Perspective,” in Sociétés humaines et changement climatique, ed. 
Kuzucuoğlu and Marro, 45–67.

cline in the late third and early second millennia may 
have taken place in slightly different times in differ-
ent parts of northern Syria.93 In fact, they suggest 
two phases of degeneration, one in ca. 2300–2200,94 
and another ca. 2000–1900.95 Note that in the Sea 
of Galilee pollen record, a short dry event was dated 
to ~2300 Bce, and a more prolonged arid phase was 
dated slightly later, to 2000–1800 Bce.

A pivotal question is the reason (or chain of reasons) 
for settlement decline in the north: socio-political ur-
ban collapse possibly related to Akkadian imperialism, 
land degradation,96 a long, dry period,97 or a combi-
nation—socio-political troubles first (ca. 2350–2200 
Bce) and climate later (2200–1900/1800 Bce).98

In any event, evidence for decline in the semi-arid 
zones in both the southern and northern Levant in 
the early second millennia Bce (in certain areas in the 
north the trend could have started somewhat ear-
lier) seems to be robust. Large areas seem to have 
been abandoned. So the question is: where did these 
people go?

93 See also Danti, “Late Middle Holocene Climate and 
Northern Mesopotamia”; T. J. Wilkinson et al., “Late Chal-
colithic and Early Bronze Age Landscapes of Settlement and 
Mobility in the Middle Euphrates: A Reassessment,” Levant 44 
(2012): 139–85.

94 For a date of the “Akkadian collapse” according to radiocar-
bon samples from Tell Leilan ca. 2250–2220 Bce, see H. Weiss et al., 
“Tell Leilan Akkadian Imperialization, Collapse and Short-Lived 
Reoccupation Defined by High-Resolution Radiocarbon Dating,” 
in Seven Generations, ed. Weiss, 163–92.

95 Kolińksi, “Upper Khabur Region”; Danti, “Late Middle 
Holocene Climate”; Pfälzner, “The Question of Deurbanisation.” 
Some argue that the notion of dramatic abandonment is created by 
a gap in the archaeological data (J. A. Ur, “Cycles of Civilization 
in Northern Mesopotamia, 4400–2000 BC,” Journal of Archaeo-
logical Research 18 [2010]: 413). Note that the 4.2 ka dry event is 
pronounced mainly in the Khabur area: Danti, “Late Middle Ho-
locene Climate,” 163.

96 T. J. Wilkinson, “Environmental Fluctuations, Agricultural 
Production and Collapse: A View from Bronze Age Upper Meso-
potamia,” in Third Millennium BC Climate Change and Old World 
Collapse, ed. H. Dalfes, N. Kukla, and H. Weiss (New York, 1997), 
67–106.

97 M.-A. Courty and H. Weiss, “The Scenario of Environmental 
Degradation in the Tell Leilan Region, NE Syria, during the Late 
Third Millennium Abrupt Climate Change,” in Third Millennium 
BC Climate Change and Old World Collapse, ed. H. N. Dalfes, 
G. Kukla, and H. Weiss (Berlin, 1997), 107–47.

98 Recent overview in L. Cooper, Early Urbanism on the Syrian 
Euphrates (New York, 2006), 257–77; Danti, “Late Middle Holo-
cene Climate”; Ur, “Cycles of Civilization”: 412–13.
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Migration to “Greener” Areas 
in the Middle Bronze I

The most logical answer to this question is that under 
growing instability and more arid conditions, people 
from the steppe parts of the Levant would have moved 
to more amenable, that is, “greener” neighboring 
areas, such as the northern valleys and fertile parts of 
the coastal plain of the Levant. This can be checked 
by looking at the results of surveys: was there signifi-
cant population growth in these areas in the Middle 
Bronze I compared to previous centuries?

Movement within the Levant

Let us start with several cases from the southern Le-
vant (see Table 3). In the central coastal plain of Israel 
between the Yarkon River and the head of Mount Car-
mel, Gophna and Portugali99 recorded 2 Early Bronze 
III sites, covering a built-up area of 12 hectares; 12 In-
termediate Bronze settlement sites covering 7.5 built-
up hectares; and 28 Middle Bronze settlement sites 
with 60 built-up hectares. In the Acco plain, 18 Early 
Bronze II–III sites cover a built-up area of 80 hectares, 
10 Intermediate Bronze sites cover 20 hectares, and 

99 Gophna and Portugali, “Settlement and Demographic Pro-
cesses in Israel’s Coastal Plain.”

29 Middle Bronze sites cover 130 hectares; no break-
down to Middle Bronze I and Middle Bronze II–III 
was provided by this study.100 In the western Jezreel 
Valley, settlement grew significantly from the Early 
Bronze III and the Intermediate Bronze (15 and 20 
sites, covering a total built-up area of 29 and 20 hect-
ares respectively) to the Middle Bronze Age.101 Yet, 
the Middle Bronze was taken in these studies as one, 
undivided unit, which makes it difficult to assess the 
situation in the early phase of the period. In the central 
Jordan Valley (the eastern Jezreel Valley and the well-
watered area around Beth-shean), settlement changed 
from 36 Early Bronze II–III and 86 Intermediate 
Bronze sites, to 36 sites in the Middle Bronze I.102 In 
the upper Jordan Valley, between Hazor and Dan, a 
settlement decline was observed in the Early Bronze 
III (3 compared to 21 sites in the Early Bronze II). 
Eleven Intermediate Bronze sites and 12 Middle 
Bronze I sites have been recorded; no data on the 
total built-up area is provided.103 Though the data 
do not enable the desired detailed analysis, it is clear 
that the transition from the Intermediate Bronze to 
the Middle Bronze I features an increase in both the 
number of settlements and their built-up area.

The northern Levant provides a similar picture. 
The Amuq Valley is characterized by a dense land-
scape of mounds, which were inhabited continuously 
in the Bronze and Iron Ages.104 The fertile Akkar 
plain experienced a first peak in settlement activity 
in the Early Bronze IV, and this the system contin-

100 M. Peilstöcker, The Plain of Akko from the Beginning of the 
Early Bronze Age to the End of the Middle Bronze Age (Ph.D. diss., 
Tel Aviv University, 2003), 406–29.

101 53 sites and 80 built-up hectares: I. Finkelstein et al., “The 
Megiddo Hinterland Project,” in Megiddo IV: The 1998–2002 Sea-
sons, ed. I. Finkelstein, D. Ussishkin, and B. Halpern, Monograph 
Series of the Institute of Archaeology Tel Aviv University 24 (Tel 
Aviv, 2006), 705–76.

102 A. Maeir, The Material Culture of the Central Jordan Valley 
during the Middle Bronze II Period: Pottery and Settlement Pattern 
(Ph.D. diss., The Hebrew University, 1997), Fig. 88; the infor-
mation does not permit an estimation of the total built-up area; 
see A. Maeir, In the Midst of the Jordan: The Jordan Valley during 
the Middle Bronze Age (circa 2000–1500 BCE), Archaeological and 
Historical Correlations, Denkschriften der Gesamtakademie / Ös-
terreichische Akademie der Wissenschaften Bd. 64 (Vienna, 2010), 
Figs. 53–54, for the entire Jordan Valley; the main growth appar-
ently took place in the Middle Bronze II-III.

103 R. Greenberg, Early Urbanizations in the Levant: A Re-
gional Narrative, New Approaches to Anthropological Archaeol-
ogy (London, 2002), 75–83.

104 J. Casana, “Structural Transformations in Settlement Systems 
of the Northern Levant,” AJA 112 (2007): 195–221.

Table 3—Settlement patterns in relevant lowland regions
This table schematizes data for the settlement patterns of the 
Early Bronze III to Middle Bronze I in several Mediterranean-
climate areas in the northern coastal plain and northern valleys 
of Israel.d

EB III IBA MB I MB undivided

Central coastal plain
 No. of sites
 Built up hectares

2
12

12
7.5

28
60

Coastal plain of Acco
 No. of sites
 Built up hectares

18
80

10
20

29
130

Western Jezreel Valley
 No. of sites
 Built up hectares

15
29

20
20

53
80

Central Jordan Valley
 No. of sites 36 86e 36
Upper Jordan Valley
 No. of sites 3 11 12

d Each researcher has his/her own way of estimating size of sites in a 
given period and this may lead to major differences in the results. There-
fore, the important information is in the trend, not necessarily in the exact 
numbers. 

e A large number of these sites are apparently cemeteries.
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ued unchanged into the Middle Bronze I, when small 
sites were added to the settlement system. Maximum 
population density was reached in the Middle Bronze 
II.105 The Orontes Valley near Hama also features a 
strong increase in both the number and size of sites 
in the Early Bronze IV; most of them continued into 
the Middle Bronze.106 Continuity is also reported in 
the Middle Orontes.107 Especially noteworthy is the 
difference between east and west within areas on the 
margin of the semi-arid belt: sites in the east were 
abandoned, whereas areas 20 km to their west show 
continuity of habitation.108

The Nile Delta

Another possibile answer to the question of apparent 
population depletion is migration of at least a part of 
the population to further-off regions of the ancient 
Near East. The two immediate candidates are well-
watered areas in Anatolia and the Nile Delta. In what 
follows we wish to concentrate on the latter.109

People from the Levant settled in the Nile Delta 
from early times, including the First Intermediate 

105 J.-P. Thalmann, “Settlement Patterns and Agriculture in the 
Akkar Plain during the Late Early and Early Middle Bronze Ages,” 
in Urban and Natural Landscapes, ed. Morandi Bonacossi, 220–21.

106 K. Bartl and M. al-Maqdisi, “Ancient Settlements in the 
Middle Orontes Region between ar-Rastan and Qalʿat Shayzar: 
First Results of Archaeological Surface Investigation 2003–2004,” 
in Urban and Natural Landscapes, ed. Morandi Bonacossi, 247–48.

107 S. Mantellini, “Regional Approach and Archaeological Sur-
veys in Northern Syria,” in Ebla and its Landscape: Early State For-
mation in the Ancient Near East, ed. P. Matthiae and N. Marchetti 
(Walnut Creek, CA, 2013), 248.

108 See, e.g., in the Homs area and east of the Hama-Aleppo 
line—see Cremaschi, Morandi Bonacossi, and Valsecchi, “Settle-
ment and Environment at Tell Mishrifeh/Qatna and its Region”; 
Geyer et al., “The Arid Margins of Northern Syria,” 277 respec-
tively. A possible movement of people from the steppe areas of Syria 
to the west in the late third—early second millennia invites the 
question of an “Amorite Migration” to the west. This issue is be-
yond the scope of this article. Suffice it to mention that the evidence 
comes mainly if not solely from second millennium onomastica (ar-
chaeology is mute on this issue). The problem is that for most areas 
in the west (except for Ebla—e.g., G. Buccellati, “Ebla and the 
Amorites,” in Eblaitica: Essays on the Ebla Archives and Eblaite Lan-
guage [Volume 3], C. H. Gordon, ed. [Winona Lake, IN, 1992], 
83–104) comparative evidence for the third millennium is lacking. 
Hence this remains an enigma.

109 For a summary of settlement patterns in the late Early Bronze 
and Early Bronze/Middle Bronze transition in southern Turkey, 
see Wilkinson et al., “Late Chalcolithic and Early Bronze Age Land-
scapes.”

Period.110 Yet the best known and one of the most 
important such migrations took place in the Middle 
Bronze, with the settlement of Asiatics in the north-
eastern Delta.111 The peak of this process is dated to 
the Second Intermediate Period; yet, for this article, 
the crucial question is its beginning.112

According to Manfred Bietak,113 the beginning 
of settlement of Asiatics at Tell el-Dabʿa occurred in 
the later part of the 12th Dynasty, that is, in the late 
19th century Bce.114 Their material culture—for in-
stance the tradition of intramural burials—indicates 
the urban background of at least part of the popu-
lation. Scholars are divided regarding the origin of 
these people. Based on Neutron Activation Analysis 
of storage jars from Tell el-Dabʿa, P. McGovern sug-
gested connections with southern Canaan—82 of the 
97 jars tested were found to have originated from 
this region.115 Egyptian pottery found in Ashkelon 
may point in the same direction.116 J. M. Weinstein117 
and D. Ben-Tor118 opted for a similar solution, based 

110 E.g., M. Bietak, “The Predecessors of the Hyksos,” in Con-
fronting the Past: Archaeological and Historical Essays on Ancient 
Israel in Honor of William G. Dever, ed. S. Gitin, J. E. Wright, and 
J. P. Dessel (Winona Lake, IN, 2006), 285–93.

111 E.g., see Bietak’s works “Egypt and Canaan during the 
Middle Bronze Age”; Avaris the Capital of the Hyksos: Recent Ex-
cavations at Tell ed-Dabʿa (London, 1996); “Avaris, Capital of the 
Hyksos Kingdom: New Results of Excavations,” in The Hyksos, ed. 
Oren, 87–140; and “From Where Came the Hyksos and Where Did 
They Go?,” in The Second Intermediate Period (Thirteenth-Seven-
teenth Dynasties): Current Research, Future Prospects, ed. M. Marée, 
Orientalia Lovaniensia Analecta 192 (Leuven, 2010), 139–81.

112 Bietak, “Predecessors of the Hyksos,” and “From Where 
Came the Hyksos and Where Did They Go?”

113 E.g., Bietak, Avaris the Capital of the Hyksos, 10–21; “Avaris, 
Capital of the Hyksos Kingdom,” 97–98; and “Predecessors of the 
Hyksos.”

114 Middle Bronze IIA2 in Bietak, “Egypt and Canaan during 
the Middle Bronze Age,” 33; for 14C results from Tell el-Dabʿa, put-
ting this layer ca. 1900 Bce and a discussion of problems in correlat-
ing radiocarbon and historical/archaeological dates at the site, see 
W. Kutschera et al., “The Chronology of Tell el-Dab‘a: A Crucial 
Meeting Point of 14C Dating, Archaeology and Egyptology in the 
2nd Millennium BC, “Radiocarbon 54 (2012): 407–22.

115 P. McGovern, The Foreign Relations of the “Hyksos”: A Neu-
tron Activation Study of Middle Bronze Age Pottery from the Eastern 
Mediterranean, BAR International Series 888 (Oxford, 2000).

116 L. E. Stager and R. J. Voss, “Egyptian Pottery in Middle 
Bronze Age Ashkelon,” Eretz-Israel 30 (2008): 119–26.

117 J. M. Weinstein, “The Egyptian Empire in Palestine: A Reas-
sessment,” BASOR 241 (1981): 8–11.

118 D. Ben-Tor, Scarabs, Chronology and Interconnections: Egypt 
and Palestine in the Second Intermediate Period, OBO 27 (Fribourg, 
2007), 189–92.
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on the evidence of scarabs. Taking into consideration 
the architectural traditions and other traits of mate-
rial culture, Bietak119 sought the origin of the Tell 
el-Dabʿa settlers mainly in the northern Levant. D. A. 
Aston,120 and A. Cohen-Weinberger and Y. Goren121 
opted for the same conclusion based on typology 
and petrographic evidence for pottery vessels from 
Tell el-Dabʿa, respectively. For the latter, over 70% of 
the Middle Bronze I Tell el-Dabʿa imported pottery 
came from the northern Levant and only 10% from 
the northwestern Negev. At the same time, Bietak122 
emphasized the mixed character of the settlers in the 
Delta. Note, for instance, that clay sealings found at 
Ashkelon attest to connections between this impor-
tant south Levantine urban center and Egypt during 
the late 12th Dynasty.123

All in all, even if a major component of the groups 
that settled in the Delta in the Middle Bronze I ar-
rived from the northern Levant, the geographical 
proximity and some archaeological evidence indi-
cates that a certain number of people must have been 
of south Canaanite origin. The results of the survey 
in northern Sinai are noteworthy in this connection: 
the survey revealed evidence for ca. 300 Intermediate 
Bronze findspots124 and a somewhat similar number of 
Middle Bronze findspots.125 Oren (personal commu-
nication) estimates that 40% of the latter date to the 
Middle Bronze I. The latter number stands in contrast 

119 Bietak, “Avaris, Capital of the Hyksos Kingdom,” and “From 
Where Came the Hyksos . . . ?”; see also R. Schiestl, “Tomb Types 
and Layout of a Middle Bronze IIA Cemetery at Tell el-Dabʿa, Area 
F/I, Egyptian and Non-Egyptian Features,” in The Bronze Age in 
the Lebanon: Studies on the Archaeology and Chronology of Lebanon, 
Syria and Egypt, ed. M. Bietak and E. Czerny (Vienna 2008), 243.

120 D. A. Aston, “Ceramic Imports at Tell el-Dabʿa during the 
Middle Bronze IIA,” in Middle Bronze Age in the Levant, ed. Bie-
tak, 43–87.

121 A. Cohen-Weinberger and Y. Goren, “Levantine-Egyptian 
Interactions during the 12th to the 15th Dynasties Based on the 
Petrography of the Canaanite Pottery from Tell ed-Dabʿa,” Egypt 
and the Levant 14 (2004): 69–100.

122 Bietak “Avaris, Capital of the Hyksos Kingdom,” 98–99.
123 Bietak, “Relative and Absolute Chronology of the Middle 

Bronze Age,” 42; L. E. Stager, “The MB IIA Ceramic Sequence at 
Tel Ashkelon and Its Implications for the ‘Port Power’ Model of 
Trade,” in Middle Bronze Age in the Levant, ed. Bietak, 361.

124 E. D. Oren and Y. Yekutieli, “North Sinai during the MB 
I Period—Pastoral Nomadism and Sedentary Settlement,” Eretz-
Israel 21 (1990): 6–22 (in Hebrew).

125 Oren, “‘Kingdom of Sharuhen’,” 275.

to the settlement decline in southern Canaan. These 
findspots demonstrate the connection between people 
from the southern Levant and the Delta.

Indeed, had there been a climate change towards 
drier conditions in the early second millennium Bce, 
the semi-arid areas of both the southern and northern 
Levant would have been affected. The movement of 
people from the steppe areas in the southern Levant 
to Egypt would be expected. Prolonged droughts 
in steppe zones in the north, such as the Beqʿa of 
Lebanon, the Jabbul Plain and the Upper Euphrates, 
as well as economic opportunities in Egypt,126 could 
have caused people to move from these regions to the 
secure environment of the Nile Delta.

Conclusion

The low precipitation that characterized the 2000–
1800 Bce interval, evident by new, well-dated high-
resolution pollen records from the southern Levant 
(i.e., from the Sea of Galilee and Zeʾelim in the Dead 
Sea), had significant impact on settlement patterns in 
the entire region. During that time—the very late In-
termediate Bronze and the Middle Bronze I in terms 
of archaeology—the 400 mm rainfall isohyet, marking 
the boundary between the Mediterranean and Irano-
Turanian vegetation zones, shifted to the north and 
west. As a result, permanent settlements withdrew 
from the southernmost margins of Canaan and the 
population in north-eastern semi-arid zones, such as 
the Beqʿa of Lebanon and to east of the Homs-Hama-
Aleppo line, shrank in size. For this reason, signifi-
cant numbers of people may have moved to “greener” 
parts of the Levant. Economic advantages may have 
attracted others to the well-watered Nile Delta. We 
suggest that the beginning of settlement of Asiatics 
in the north-eastern Delta is at least partially con-
nected to this dry climate phase in the Levant. Wetter 
conditions in the Middle Bronze II–III caused the 
settlement system in the Levant to recover and re-
expand in the south, down to the areas of Nahal Besor 
and the Beer-sheba Valley, and in other steppe zones 
in the northern Levant. Settlement of Asiatics in the 
Delta continued and intensified—this time mainly for 
economic reasons.

126 Bietak, “From Where Came the Hyksos . . . ?”
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