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ABSTRACT 

The parallel development of archaeology and Quaternary geology in several regions of the 

world is reviewed, and common problems in dating and correlating alluvial sequences are discussed. 

Buried archaeological remains and radiometric dates provide a chronological framework for the 

sequence of Late Quaternary alluvial deposits in the central Jordan Rift While previous studies 

emphasized a simple, two-stage model of Late Quaternary alluvial deposition, regional comparisons of 

the geomorphological contexts of archaeological sites of different ages indicate complex, multiple 

depositional and erosional cycles. These cycles were influenced by tectonism, climatic changes, human 

land use, and natural geomorphic thresholds, sometimes in combination. The stratigraphy and 

chronology of early agricultural settlements in the valley are summarized, and investigations at a 

protohistoric agricultural town are described. Major regional shifts in prehistoric and protohistoric 

patterns of agriculture and settlement are interpreted in tenns of the impacts of changes in alluvial 

regimes. These correlations have implications for models of agricultural origins, and the stability and 

resilience of sedentary settlements in dry lands. 
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INTRODUCTION 

During my fIrst archaeological fIeldwork in the eastern Jordan Valley in 1985 I noticed that, in addition 

to many prominent ancient mounds on the valley floor, traces of buried prehistoric and protohistoric settlements 

were often exposed in the banks of wadis entering the central Jordan Rift. Some of the potsherds and flint tools 

eroding from these contexts could be cross-dated with those from excavated artifact assemblages that have been 

radiocarbon-dated, and it became clear that occupations of similar ages were associated with similar deposits. 

Here was the key to unlock the complex sequence of Late Quaternary alluvial deposits in the valley, it occurred 

to me, and the means to investigate both the landscape history and the relationships between alluvial cycles and 

early phases of agricultural settlement and abandonment. 

In 1987 I received a Shell Fellowship research grant from the American Schools of Oriental Research, 

and over the next year I conducted systematic surveys and test excavations to pursue these goals. Coverage of 

the valley was expanded during subsequent fIeldwork in 1989 and 1992 funded by several small grants from the 

University of Arizona. This work is intended as a preliminary synthesis of the Late Pleistocene to Mid-Holocene 

alluvial and archaeological sequences of the Jordan Valley, and a discussion of the implications of the 

relationships between those sequences as a case study for archaeologists working in dry lands around the world. 

Chapter I decribes the related developments and methods of Archaeology and Quaternary Geology in the 

nineteenth and twentieth centuries, and discusses potential problems in dating and correlating alluvial sequences. 

The Late Quaternary alluvial sequence of the central Jordan Rift, based on both my own and published fIeld 

studies, is summarized in Chapter II. The Late Pleistocene to Mid-Holocene archaeological sequence of the 

Jordan Valley is reviewed in Chapter III, with emphasis on the chronologies, lithic industries, ceramic traditions, 

subsistence economies, and regional patterns of early agricultural settlement phases. Chapter IV presents the 

results of my investigations at Tell el-Handaquq in the east-central Jordan Valley - the site of an early, fortifled, 

agricultural town with floodwater control features. Chapter V discusses the theoretical implications of the Jordan 

Valley case study in terms of the stability and resilience of ancient agricultural settlements in dry lands. The 

major related deductions and arguments of the various chapters are summarized in the Conclusion. 
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I. ARCHAEOLOGY AND THE DEVELOPMENT OF ALLUVIAL GEOCHRONOLOGY 

Introduction 

Prehistoric archaeology and Quaternary alluvial geology developed together and retain close ties 

because of their mutual usefulness. Since the mid-nineteenth century, sequences of alluvial deposits 

containing bones and artifacts of ancestral human races as well as fossils of extinct Ice Age mammals 

have been used as stratigraphic timescales for Quaternary environmental changes. These alluvial 

sequences have in turn provided a chronological frame for twentieth century debates about the timing of 

the extinction of Pleistocene megafauna in North America (Sayles and Antevs 1941; Haynes 1984; 

Waters 1986) and the date of the appearance of humans in the New World (Antevs 1935, 1941; Bryan 

1929, 1941; Bryan and Ray 1940; Cummings 1935; Haynes 1970, 1980; Martin 1973). Alluvial 

sequences have also been interpreted as records of human-environmental relationships during the 

Holocene, including human geomorphological agency (Marsh 1864; Dodge 1902; Reagan 1924a; Butzer 

1974; Nir 1983; Goudie 1990), climatic changes affecting human population dynamics and subsitence

settlement strategies (Baumhoff and Heizer 1965; Irwin-Williams and Haynes 1970; Euler et al. 1979; 

Aikens 1983; Dean et al. 1985), geographical determinism of human adaptations (Huntington 1914), and 

geological or edaphic opportunism exhibited by early agriculturalists (Bryan 1942; Vita-Finzi 1969b; 

Huckell 1990; Limbrey 1990). 

The development of archaeological and other methods of dating Quaternary alluvial sequences 

in several different parts of the world are reviewed in the first part of this chapter, along with the 

models of alluvial processes that developed from these landmark field studies. Different models of the 

pattern of alluvial cycles during the Holocene are compared in the second part. In the third part, some 

important methodological problems involved in dating and correlating alluvial sequences arc discussed. 

The chapter concludes with a summary. 



Development of Methods of Dating and Interpreting Alluvial Sequences 

Determining the Age of "Diluvium" and Human Antiquity in Europe 

18 

Archaeological techniques of dating stratified alluvia were fIrst developed in Europe during the 

nineteenth c~ntury, as the fIelds of geology and archaeology began to emerge together. A close 

relationship, based on the principle of stratigraphic superposition and the technique of dating deposits 

according to associated "index fossils," was established after the Scottish physician and farmer James 

Hulton (1726-1797) proposed a new, uniformitarian version of geological history in 1785. From 

Hulton's point of view, the past was much longer than commonly thought, and stratifIed rock formations 

could be accounted for by the same natural forces observable in the present. In his widely influential 

Pri1lciples of Geology, a series of three volumes published between 1830-1833, the English geologist 

Charles Lyell (1797-1875) cited many empirical examples to support this alternative to the widely-held 

"catastrophist" theory of the day. The catastrophist scenario, popularized by Georges Cuvier (1769-

1832), attributed the bones of extinct animals found in "diluvian" glacial deposits to the biblical deluge. 

Archaeological dating of alluvial deposits began in 1837 when Jacques Boucher Crevecoeur de 

Perthes discovered crude flint handaxes up to 12 meters below the surface in gravel terraces along the 

Somme River valley of northern France (Figure 1.1). Because of their impressive depth and their 

association with fossils of extinct animals, de Perthes. a catastrophist. interpreted these fInds in an 1847 

book as belonging to an "antediluvian" human race that perished long before the time of Adam and Eve. 

But after the triumph of uniformitarian arguments and the development of Darwinian evolutionism by 

mid-century, they were eventually accepted as proof of man's great antiquity, much farther back in time 

than the date of 4004 B.C. calculaterl from biblical geneologies by Archbishop James Ussher in the 

early seventeenth century (Grayson 1983; Daniel and Renfrew 1988). 

Archaeologists began to estimate the ages of buried human remains and artifacts according to 

the relative thickness of overlying geological deposits. In tum, European river terraces recording 
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Figure 1.1. Profile showing stratigraphic contexts of Paleolithic stone tools in a terrace in the 
Somme River Valley, France (from de Pcrthes 1847). 



fonner, higher floodplains were dated by geologists according to Paleolithic artifact inclusions, and 

correlations between archaeologically dated terrace sequences allowed the development of a timescale 

for Late Quaternary stratigraphy. By the late nineteenth century, alluvial terraces were generally 

attributed to dramatic climatic changes over long periods of time, rather than to Noah's flood, or to 

movements of the Earth's crust 
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A complex sequence of "glacio-fluvial" terraces, the youngest datable by archaeological 

inclusions and the oldest dated by index fossils, was correlated with Alpine glacial-interglacial cycles in 

a classic 1911 study by Penck and Bruckner. The widespread climatic episodes inferred from these 

Quaternary sequences were designated as "geologic-climate units." By the late nineteenth century, 

European geologists with an evolutionary perspective began to reexamine familiar landscapes and to 

assess newly explored regions. They found that most of the world's river and stream valleys preserved 

one or more sets of alluvial terraces. and that the cycles of alluvial deposition and erosion which created 

them also affected deltas and outwash fans. This new, evolutionary approach to dating and explaining 

alluvial landforms was based upon systematic empirical observation of regional stratigraphy and 

associated fossils and artifacts. 

With this new conceptualization of geological time developed new terminology for the most 

recent periods of earth history. The tenn "Quaternaire" (French = "fourth") was coined by the French 

paleontologist G. Arduino in 1759 to refer to unconsolidated gravel terraces in the Paris basin - the final 

major stratum of fossil-bearing deposits following the "Primary" (later Palaeozoic), Secondary (later 

Mesozoic), and "Tertiary" strata. Jules Desnoyers, secretary to the Geological Society of France, 

revived the term in 1829 to refer to post-Pliocene time, and the French word became "Quaternary" in 

English and "Quartllr" in Gennan. In his 1833 edition of Principles of Geology, Lyell introduced the 

alternative name "Recent" for the whole of post-Pliocene time, or the "actual period" during which "the 

earth has been tenanted by man." The glacial epoch was was recognized during the 1830s, and named 



the "Ice Age" ("Eiszeit") in 1840 by the Swiss geologist Louis Agassiz, and designated as the 

"Pleistocene" (Greek = "most recent") by the Englishman Edward Forbes in 1846. In 1869 the name 

"Holocene" (Greek = both "whole" and "recent") was proposed by P. Gervais for the period after the 

last glaciation, and by 1873 Lyell accepted the term "Recent" to refer only to post-glacial times. In 

1903 "Recent" was accepted by the U.S. Geological Survey as the designation of the latter part of the 

Quaternary, to be replaced by the tenTl "Holocene" in 1968. 

English geologists now often use the term "F1andrian" to refer to the post-glacial period of 

higher sea level, German geologists continued to distinguish between Pleistocene "Diluvium" (Latin= 

"flood") and post-glacial "Alluvium" (Latin = "washed together") until World War II, and Italian 

geologists still sometimes refer to the Holocene as the "Attuale," after Lyell's use of the term in his 

initial defmition of the Recent. Other twentieth century synonyms for the last ten to eleven thousand 

years of earth history include "Postglacial," "Postpluvial," and "Neothermal'" 
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As early as 1872, Lyell used archaeological remains and eyewitness accounts to date "Recent" 

alluvial landforms. But the technique of dating these "morpho-stratigraphic units" according to 

archaeological associations was not systematically applied to post-glacial alluvial deposits until the early 

twentieth century. In all of these studies, the association of archaeological materials buried within 

alluvial fans and terraces or preserved on their surfaces, including flaked stone tools, pottery sherds, 

structures, and the remains of entire settlements, were used to provide minimum and maximum possible 

ages for fin deposits. But the principles and problems of alluvial geochronology, when applied to 

complex Holocene cut-and-fllI sequences, were rarely articulated or debated. 

Discovering Lost Rivers and Fallen Cultures in India and Arabia 

The techniques of alluvial dating and correlation developed in Europe were soon applied to 

terrace sequences discovere,.rf in colonial India, after Robert Bruce Foote found a Paleolithic handaxe in 

a gravel deposit near MaWJS in 1863. During explorations of many parts of South Asia over the next 

forty years, Foote identified a general correlation of handaxe industries with gravel deposits, usually 
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overlying bedrock and underlying deep accumulations of alluvium, and an association of microlithic 

industries with the present land surface. During the 1920s, Cammiade and Burkitt (1930) assigned 

relative ages to stone tool industries in southeast India according to a combination of typology and 

alluvial stratigraphy. During the 1930s, de Terra and Patterson (1939) studied the association of 

Paleolithic industries with Pleistocene terraces in the valleys of the Himalayas, which they attempted to 

correlate with the Alpine glacial and interglacial periods. 

As European archaeologists explored southern Asia and the Middle East, prehistoric and 

historic ruins provided a means to assign minimuf!l and maximum ages to the abandoned channels and 

terraces of "lost rivers" in the desert. In southeastern Iran, Sir Aurel Stein (1937) dated the fonnation of 

an alluvial terrace by the position of a Chalcolithic mound on top, and a medieval cycle of incision by 

the latest ruins on it, dating to Sassanian or early Muslim times. During later explorations in arid 

northwestern India and Pakistan, he followed abandoned river channels and dated them by the Harappan 

pottery he found at sites on their banks (Stein 1942). Fifty years after Foote's investigations in Gujarat 

in western India, Frederick E. Zeuner (1950) re-examined the sequence of alluvial deposits and 

associated cultural remains exposed in the banks of the major rivers. He identified fills containing 

Lower Paleolithic, Mesolithic, Chalcolithic, and Iron Age artifacts, and made climatic interpretations 

based upon their sedimentological characteristics. 

In addition to radiocarbon assays of paleosols, lake bed silts, and aeolian sands, Allchin and 

others (1978) also relied on archaeological associations to date abandoned river channels and terrac~ in 

the Great Indian Desert, which they largely attributed to late Pleistocene and Holocene climntic shifts. 

In Gujarat and Rajasthan, coarse alluvium accumulated between about 45,000-25,000 b.p., followed by 

soil fonnation and some eolian deposition between about 25,000-17,000 b.p. n prevailed between about 

17,000-10,000 b.p .• followed by deposition of lacustrine clays and silts during the early to mid

Holocene, particularly between about 10,000-9500 b.p. Since about 4500 b.p., eolian deposition has 

predominated. 
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On terraces along what are now perennially dry wadis in southern Arabia, Caton-Thompson and 

Gardner (1939) found traces of a prehistoric settlement system based on floodwater irrigation which 

flourished during a phase of higher rainfall and aggrading wadis. Two major Holocene terraces are 

visible in the wadis of central Arabia, and have been dated to the early (ca. 9000-8000 b.p.) and the 

middle Holocene (ca. 7000-4500 b.p.) by associated radiocarbon dates, while Neolithic sites dated to 

between 9000-6500 b.p. have been found on the edges of dried lake beds (Sayari and Zotl 1978). 

Explaining Buried Ruins in Mediterranean VaUeys 

Since the early twentieth century, archaeologists and geologists have estimated rates of erosion 

and the ages of historical valley fills around the Mediterranean according to the depth of buried 

Classical monuments. The American geographer Ellsworth Huntington (1910) first pointed out that the 

alluvium which buried the ancient city of Olympia on the Alfios River in the Peloponnese was 

post-Classical in age. According to regional patterns of archaeologically datable sediments. Dufaure 

(1976) has more recently dated the span of this alluviation to between the 7th and 14th centuries A.D. 

The Italian geomorphologist Claudio Vita-Finzi (1969a) has argued. on the basis of 

archaeological and radiocarbon dating. that only two major valley fills aggraded in the valleys of the 

Mediterranean Basin over the last 100,000 years (Figure 1.2). In the alluvial sequences he examined in 

Morocco, Algeria, Tunisia, Libya, Jordan, Greece, Italy, and Spain, the reddish "older valley fiIl" 

contained Middle Paleolithic flaked stone artifacts, with Upper Paleolithic artifacts in the upper horizons, 

and Epipaleolithic and Neolithic artifacts were found on the surface. Thus he dated it to the Late 

Pleistocene, between about 50,000-10,000 years ago. The formation of the finer-grained. brown to grey 

"younger valley fill" he dated to between about A.D. 400-1850, particuiary between A.D. 1550-1850. on 

the basis of inclusions of Roman, Medieval, and Ottoman pottery sherds, buried structures, coins, and a 

few radiocarbon dates. Since the early nineteenth century, he argued, renewed downcutting has incised 

the present channels into the younger fill. The onset of both aggradational cycles, he believed, were 

widepread and temporally confined. thus pointing to climatic cause.s: 
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Figure 1.2. Vita-Finzi's chronology of Late Quaternary erosion and deposition in Mediterranean valleys 
(from Vita-Finzi 1969a). 



To sum up, a climatic interpretation of historical aggradation in the Mediterranean is 
favoured by its incidence from France to the Hoggar and from Palestine to Morocco, 
by the knowledge that medieval Europe experienced a minor Ice Age and other 
prolonged periods of anomalous climate, and by the inadequacy of other explanations. 
The development of the older fill seemingly in response to climatic changes in areas as 
diverse as those encompassed by this study shows that their streams can react in 
similar manner and more or less simultaneously (Vita-Finzi 1969a:1l5). 
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In eleven different regions in Greece, British geomorphologist John Bintliff (1975, 1976, 1977), 

a student of Vita-Finzi, found evidence that he believes supports Vita-Finzi's two-phase scheme of late 

Quaternary valley alluviation. In the southwest Argolid, he found artifacts "of Wiirm age" within the 

fill of an upper terrace, while Neolithic settlement sites were located on top. He found Late Roman and 

Mediev;ll sherds in lower terraces throughout Greece. On the basis of this regUlarity he concluded that 

Vita-Finzi's model is largely correct: 

In all regions examined by the writer only two major depositional episodes of 
alluvio-colluvium are apparent Both exactly match the Older and Younger Fills of 
Vita-Finzi, in lithology, topography, and the date of associated archaeological material 
(Bintliff 1975:79). 

The geographer and geomorphologist Karl W. Butzer (1969, 1974, 1975, 1980), on the other 

hand, has strongly disagreed with Vita-Finzi's simple, two-phase climatic model of late Quaternary 

stream deposition around the Mediterranean. On the basis of his own investigations, he points out that 

there is abuncla.nt evidence of post-Classical and pre-sixteenth century alluviation which cannot be 

attributed to the Little Ice Age, and that Vita-Finzi's dating was not precise enough to bracket a 

1550-1850 date. Butzer also observes that the geomorphic record of human agency around the 

Mediterranean is not limited to the last millennium and a half. Regions of intensive Greek settlement 

during the Late Bronze Age and Classical times provide evidence of rapid colluviation, alluviation, and 

coastal siltation which date between 3500-1500 years ago. 

Early to mid-Holocene alluvial sequences may yet be deciphered from some river 
systems. But the dominant pattern is one of accelerated soil erosion in response to 
human misuse of the land - beginning locally during the late Bronze Age and 
becoming more universal after the economic decline of the Roman Empire. Climatic 



impulses may have favoured such geomorphic activation, but the variable timing, and 
the unprecedented extent and scope of these slope and valley changes within the 
Holocene record, remain inconceivable without a pre-eminently cultural impetus 
(Butzer 1980:138). 
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Other studies around the Mediterranean support Butzer's arguments about the intricacy and lack 

of synchronicity of Holocene erosion and alluviation events, and about the importance of anthropogenic 

agency. John Wagstaff (1981), another stl.:dent of Vita-Finzi, and others working in Greece and Italy 

(Delano-Smith 1981; Bruckner 1986; Van Andel el al. 1990) have concluded that multiple cycles of 

hillslope erosion and rapid valley alluviation during the Holocene were largely the result of human 

impacts rather than climatic fluctuations. After a long period of stable northern Mediterranean 

landscapes during the early Holocene, slope erosion and lowland alluviation accelerated in a series of 

events between about 7000-4000 b.p., usually about a millennium after the initial agricultural 

colonization of each region. 

Sheldon Judson (1963) discerned two major cycles of deposition in the valleys of Sicily, the 

first dated from post-eighth century to about 325 B.C., and the second dated to medieval times. In 

southern Etruria, north of Rome in mainland Italy, Judson found evidence of valley alluviations during 

the first and second centuries A.D., and from Late Roman through medieval times. He dated these 

deposits by the stratigraphic positions of buried baths, tombs, burials, potsherds, tiles, and a few 

radiocarbon dates. 

In the Treia River Valley of southern Etruria, T. W. Potter (1976) reconstructed at least three 

cycles of aggradation, separated by episodes of downcutting. Adding to the evidence found by Judson 

in the same area, Potter dated the valley fills according to the age of buried pottery, building debris, and 

a single radiocarbon date. The dated sequence indicates that the river aggraded through the late 

pre-Roman period until a cycle of downcutting between about 250 B.C. and A.D. 150. Roman and 

medieval potsherds occur in an overlying alluvial fill, which is cut into by channel deposiL representing 
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entrenchment during the late first millennium B.C. The final ftll accumulated between about A.D. 1000-

1750, when downcutting created the present deep channel. 

In southern Italy, Helmut Bruckner (1986) has recently dated the earliest of four major valley 

fills to the early Holocene, or to the Neolithic period somewhat later. According to his evidence, a 

series of three later fills were deposited in the valleys of southern Italy between the fifth-third centuries 

B.C., the eleventh-twelfth or fourteenth-fifteenth centuries A.D., and the nineteenth to early twentieth 

centuries A.D. 

In the northeastern Mediterranean, a complex pattern of Holocene alluviation is also evident 

around the shores of the Aegean Sea. Doeke Eisma (1964, 1978) demonstrated that Holocene 

alluviation along the coast of western Turkey pre-dates Vita-Finzis "Younger Fill." In Macedonia, D. 

Davidson (1976, 1980) has linked alluvial sequences to archaeologically datable colluvium on the slopes 

of mounds, or "tells," occupied more or less continuously from middle Neolithic times through the Early 

Bronze Age (5400-2200 B.C.). Together, these sequences indicate an aggradational phase in the 

northeastern Mediterranean between the fifth-third millennia B.C., as well as a post-Classical phase. 

In the valleys of Melos in the Cyclades island group in the Aegean Sea, sequences dated by 

artifacts and radiocarbon samples indicate that hillslope erosion began by 1000 B.C., and accelerated 

during the frrst millennium B.C. (Davidson el al. 1976). More than two alluvial units of various ages 

have been identified in the coastal plains of the western Aegean (Raphael 1973; Kraft el al. 1977; Pope 

and Van Andel 1984; Demitrack 1986). In the southern Argolid peninsula and the Argive Plain of the 

Pelopennese peninSUla, and in the Larissa Basin of Thessaly, Holocene fan and floodplain deposits and 

erosional unconformities are only occasionally or partially contemporaneous (Van Andel el al. 1990). 

In North Africa, French scholars exploring classical ruins have also used them to date multiple 

cycles of historical erosion and valley aggradation. J. Tixeront (1951), on the basis of buried Roman 

remains in Tunisia, estimated that erosion began in the frrst millennium A.D., and accelerated in the 
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early twentieth century. J. Boulaine (1957) referred to buried Carthaginian remains exposed in the bank 

of Wadi Chelif on the coast of A!geria to date wadi entrenchment after the fourth century B.C. M. 

Gigout (1957, 1960) and G. Choubert (1965) relied on buried fossil faunas, lithic industries, classical 

ruins, and radiocarbon dates to provide a chronological timescale to a series of six different alluvial 

terraces that formed in the valleys of Morocco during cycles of sea level regression in the Quaternary, 

including the "Soltanien" terrace containing the Upper Paleolithic" Awrien" stone tool industry, and the 

"Rharbien" terrace containing Roman structures (Figure 1.3). Considerable subsequent research by other 

scholars has built upon this original model, and the chron~logy of this terrace sequence has since been 

refined by Uranium-Thorium dates and additional radiocarbon dates (summarized in Saaidi 1988), such 

that the six named Quaternary terrace formations in Morocco are currently dated as follows: the 

"Saletien" (+700,000 B.P.), the "Amirien" (400,000-270,000 B.P.), the "Tensiftien" (200,000-

150/140,000 B.P.), the "Prcsoltanien" (120,000-100,000 B.P.), the "Soltanien" (30,000-11,000 b.p.), and 

the "Rharbien" (2000-1000 b.p.). 

On the southern Levantine coast of the eastern Mediterranean, Sir William Flinders Petrie 

(1928) noted that more than 14 meters of colluvium and flood deposits in the Wadi Ghuzzeh contain 

late Roman pottery sherds. In 1938, P. L. O. Guy (1954) dated historic rates of hillslope erosion in the 

Palestinian coastal plain by the depth of buried Byzantine and medieval Islamic bridges over the Wadi 

Musrara. He explained the large number of abandoned village sites in the upper watershed to the 

clearly evident erosion of soil from the hillsides, resulting in 7 meters of wadi fill since Byzantine time. 

The valleys of the western Mediterranean <llso vary in both age and origin from Vita-Finzi's 

model. R. Van Zuidam (1975) referred to house found.1tions, pottery, bones, and charcoal buried in 

alluvial deposits along the Ebro River of northeastern Spain to prove that aggradation of the "Younger 

Fill" occurred between about 700 B.C. and A.D. 100, with a peak in deposition between 500-100 B.C.: 

he attributed this cycle to human activities, namely deforestation and intensive agriculture of surrounding 

h ill slopes. In his study of dissected alluvial fans in southeastern Spain, A. Harvey (1978) also 
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concluded that human- induced changes in vegetation and changes in land use were the primary causes 

of at least two Holocene cycles of aggradation and erosion. But the alluvial colluvial contexts of 

prehistoric sites in southeastern Spain indicate that stability generally characterized the Holocene 

landscape, with only episodic destabilization (Thomes and Gilman 1983). 

Dating Pleistocene Hunting Sites and Holocene Arroyos in the American Southwest 

In the American Southwest, "the accounts of prospectors, pottery hunters, Government officials, 

Navajos, and Hopis" were used by Herbert K. Gregory (1917) to date the onset of recent downcutting 

on the southern Colorado Plateau, while the ages of terrace deposits were calculated by the presence of 

"buried com cobs and pottery buried beneath terrace gravels" (Gregory 1917:130-131). Since that 

pioneering study 75 years ago, the technique of archaeological dating, and later radiocarbon dating and 

tree-ring dating, of alluvial fills in Southwestern valleys has been widely used to reconstruct local and 

regipnal Late Quaternary environmental histories, faunal turnovers, and prehistoric cultural sequences, 

such that the allllvial chronologies of the American Southwest are the most detailed in the world. 

Gregory's approach undoubtedly had a great influence upon his student, Kirk Bryan. Bryan 

(1922, 1926, 1928, 1929, 1941, 1942, 1950, 1954) was the frrst to identify "Pre-Columbian" phases of 

alluviation and erosion, evident by the buried channel and floodplain deposits visible in arroyo banks, 

and datable according to associated artifacts and abandoned sites (Figure 1.4). Bryan was also the frrst 

to refer to this complex, carefully reconstructed sequence of Holocene cutting and filling as the 

"Alluvial Chronology" (Haynes 1990). On the basis of extensive fieldwork, he correlated three major 

valley fills in Southwestern valleys, of which the last two, he argued, coincided with peaks in prehistoric 

settlement (Bryan 1942). 

Extensive fieldwork in the Hopi country of northern Arizona during the 1930s allowed Bryan's 

student John T. Hack (1939, 1942) to identify additional arroyo cut-and-fill cycles, and to refine Bryan's 

Holocene alluvial chronology. By referring to archaeological associations and by collaborating with 

archaeologists familiar with regional prehistoric sequences of material culture, geomorphologist Luna B. 
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Leopold also extended Bryan's alluvial chronology to additional areas in New Mexico (Leopold and 

Snyder 1951) and in Wyoming (Leopold and Miller 1954). 
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During the same years that Bryan and his students were piecing together a post-glacial alluvial 

chronology (Albritton and Bryan 1939), the Quaternary geologist Ernst Antevs was estimating the age of 

Paleoindian sites in the Southwest by correlating the alluvial deposits containing them with lake beds in 

the Great Basin bearing extinct Pleistocene fauna (Antevs 1935). His influential "geologic-climatic 

model" of North American deglaciation and post-glacial climatic changes (Antevs 1925, 1938, 1948, 

1955) was origina!.ly based upon correlations with varve and pollen sequences from European lakes. 

In 1936 Antevs began to collaborate with archaeologists to reconstruct the alluvial and 

archaeological sequences preserved in stream valleys of the Southwest (Antevs 1937; Sayles and Antevs 

1941; Antevs 1959), which he correlated with Bryan's regional alluvial chronology. Bryan and his 

students, in turn, began to refer to Antevs' North American varve chronology (Antevs 1931) to ai~ in 

both their dating of the late glacial sequence in the Rocky Mountains and their estimations of the age of 

Paleoindian sites in the Southwest (Bryan and Ray 1940; Bryan and McCann 1943). Because Antevs' 

varve chronology was based upon "tele-correlations" between widely separated sequences. however, it is 

not widely accepted today (e.g. Butzer 1971). 

The development of the radiocarbon isotope dating technique after World War II provided, for 

the rust time. an absolute method of dating deposits independent from relative sequences of prehistoric 

material cultures. In 1953 Edwin B. Sayles and Ernst Antevs returned to Whitewater Draw in 

southeastern Arizona, following their collaborative work there more than a decade earlier (Sayles and 

Antevs 1941), to collect samples for radiocarbon dating of the stratified alluvial deposits and stone tool 

industries of the Archaic "Cochise Culture" (Sayles 1983). In a small valley in the mountains of eastern 

Arizona, Emil W. Haury (1957) excavated a sequence of preceramic occupation surfaces interbedded 

with alluvial deposits, representing nearly continuous deposition, occasionally interrupted by brief 

periods of stability, since the mid-Holocene. Fifteen radiocarbon dates indicated that the Archaic 
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occupations spanned from about 3000-2000 b.p. (Damon and Long 1962; Wills 1988), and the presence 

of maize pollen has been cited as some of the earliest evidence of agriculture in the Southwest (Martin 

and Schoenwetter 1960). J. Miller and Fred Wendorf (1958) reconstructed the age of the upper terrace 

of the Tesuque Valley in northern New Mexico on the basis of radiocarbon dated charcoal and 

decorated potsherds buried within the alluvium, and by the date of the earliest prehistoric sites on the 

terrace surface. Frank W. Eddy and Maurice E. Cooley used a combination of 29 radiocarbon dates and 

temporally diagnostic pottery were used to date the alluvial sequences exposed in the arroyos of the 

Cienega Valley of southeastern Arizona (Eddy 1958; Eddy and Cooley 1983), where early to 

mid-Holocene erosion was followed by steady alluviation between about 4000-1850 b.p. Three 

cut-and-fill cycles have occurred in this valley since that time. 

Through comparison of radiocarbon-dated terrace deposits and incorporated archaeological sites, 

C. Vance Haynes, Jr. (1968) significantly refined Kirk Bryan's alluvial chronology of the American 

Southwest in 1968, identifying five major aggradational cycles during the last 11,000 years on the basis 

of 93 radiocarbon dates from well-documented stratified contexts from Wyoming to Arizona (Figure 

1.5). These comparisons indicate general deposition of sand and gravel by braiding channels between 

about 11,000-8000 b.p., followed by widespread arroyo cutting after 7500 b.p. Surface weathering 

occurred under conditions of relatively low soil moisture before 6000 b.p. Channel filling was common 

between about 6000-4000 b.p. Soils formed on stable surfaces with increased moisture between 

4500-3500 b.p., while multiple cut-and-ftll cycles have occurred over the last 5000 years, separated by 

brief periods of surface stability resulting in zones of carbonate accumulation below incipient soil 

horizons on top of each alluvial ftll. Comparison of this alluvial sequence with palynological and 

archaeological sequences (Irwin-Williams and Haynes 1970) led to inferences about the importance of 

climatic changes in stimulating shifts in prehistoric demography and subsistence in the Southwest 

(Figure 1.6). 
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In a long-tenn study of a single region, Haynes (1981, 1982a, 1987) has referred to more than 

100 radiocarbon dates, the remains of extinct mammalian fauna, and temporally-diagnostic artifact types 

at 30 prehistoric sites to reconstruct in detail the chronology of Late Quaternary alluvial deposits in the 

upper San Pedro Valley of southeastern Arizona The earliest late Quaternary unit identified is a 

compact, poorly sorted, coarse-grained channel m~ containing remains of extinct Pleistocene fauna and 

capped by a soil fonnation. This is overlain by a unit with mudstone, marl, and alluvial facies; the marl 

has been radiocarbon dated at the Murray Springs site to between 30,000-12,000 b.p. Between 

12,000-11,500 b.p. the top of this unit is eroded and entrenched by a channel which has been filled with 

coarse alluvium containing Clovis stone tools and mammoth remains. This living floor, radiocarbon 

dated to about 11,000 b.p., is covered by a dark clay dated to about 10,500 b.p. Slope wash and eolian 

deposition during the early Holocene resulted in steady accumulation of a massive calcareous silt, 

containing early Archaic artifacts at its base and topped by a soil fonnation radiocarbon dated to 7800 

b.p.. The brief period of stability during which the soil fonned was followed by a long period of 

erosion, then steady alluviation with episodes of minor gullying between 5900-4200 b.p. tenninated by a 

brief period of stability and renewed soil fonnation. Multiple cut-and-fill cycles, separated by brief 

episodes of soil fonnation, characterized the late Holocene until the 1920s, when the channel entrenched 

several meters. Since the early twentieth century, a .5 meter veneer of colluvial and eolian deposited 

sand has accumulated on top of the remaining floodplain. 

Haynes (1984) has also compared the alluvial contexts of Pleistocene megafauna remains in 

North America and pointed out the stratigraphic abruptness of their disappearance. The remains of the 

more common large mammals - horses, camels, and mammoths - are not preserved anywhere in a 

primary context above an abrupt stratigraphic break representing an erosional interval dating between 

about 12,500-11,000 b.p. Megafauna remains killed by Clovis hunters are found on this erosional 

surface at sites radiocarbon dated between about 11,000-10,500 b.p., but of the large Pleistocene 

mammals, only extinct fonns of bison are found above this contact, representing the last vestige of the 
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Pleistocene megafauna in North America. The fact that pre-Clovis artifacts have not been found below 

this contact has been cited to support arguments that human predation played an important role in 

megafauna extinctions (Haynes 1966; Martin 1967). Stratigraphic and geomorphic evidence of a 

drought during Clovis time raises the scenario of drought-stressed animals concentrating at the 

remaining watering holes, where they were more easily killed by humans (Jelinek 1967; Haynes 1984, 

1991). 

The evidence is strictly circumstantial and indeed may never be adequate to 
unequivocally convict man of megafaunal extinctions, even if overhunting was 
responsible. Nevertheless, the stratigraphic evidence of the frrst visible evidence of 
hunters and the last skeletons of the late Pleistocene extinct megafauna is intriguing 
(Haynes 1984:351). 

Michael R. Waters (1986) recently returned to Whitewater Draw to refine Sayles and Antevs' 

original Late Quaternary alluvial and archaeological sequence with an additional 31 radiocarbon samples 

and numerous buried prehistoric remains. The new dates, when combined with 12 dates obtained by 

earlier researchers, prove that the sequence of Holocene alluvial deposits in the southern Sulphur 

Springs Valley is more complex than was originally thought. Braiding channels deposited sand and 

gravel between about 15.000-8000 b.p. At least four cycles of erosion and deposition of fine-grained 

sediments occurred between 8000-6700 b.p., followed by a cycle of channel cutting and filling between 

6700-5500 b.p. Between about 6000-3300 b.p., beds of fine grained sediments were deposited in four 

cycles interrupted by brief erosion episodes. Silts and clays aggraded steadily between about 3300-1100 

b.p. Two fine-grained fills were deposited over the last one thousand years, terminated by arroyo 

incision beginning in 1885. 

On the basis of this relatively well-dated sequence, Waters argues that 1) different basins in the 

Southwest have experienced unique sequences of alluvial cycles during the late Quaternary because of 

local geomorphic controls and watertable conditions, 2) that the bones of extinct fauna were redeposited 

in secondary contexts. and that Pleistocene megafauna did not survive far into the Holocene as 
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previously suggested on the basis of the positions of their remains in the Whitewater Draw sequence 

(Sayles and Antevs 1941), 3) that the Sulphur Springs plant-gathering groups were not contemporary 

with terminal Pleistocene Clovis hunters, but rather represent an early Holocene adaptation that dated 

between about 10.5/10,000-8000 b.p., and 4) that the proposed Cazador phase of the Archaic Cochise 

Culture (Sayles 1983) was not a vailid phase, as Cazador-type artifacts were found in deposits bearing 

Sulphur Springs-type artifacts and in deposits that yielded radiocarbon dates that fall into the span of the 

Middle Archaic Chiricahua phase. 

Haynes and Huckell (1986) have identified five major cycles of alluvial deposition during the 

last 5000 years along the middle Santa Cruz River in southeastern Arizona, bracketed in time by a 

. 
combination of buried archaeological remains, apparent ages of caliche horizons, and 71 radiocarbon 

dated samples. The oldest and deepest Holocene fill preserved in the middle Santa Cruz River valley is 

comprised of slope wash deposits that have yielded radiocarbon dates ranging from about 4800-3900 

b.p. and contains Middle Archaic artifacts, isolated features, and at least one site. Radiocarbon dates 

from the alluvial fill that overlies this unit range between about 3700-2000 b.p. Buried Middle and Late 

Archaic artifacts and features have also been found on or dug into the top of this unit, which is capped 

by a weakly to moderately developed paleosol. Archaeological remains have not been found within the 

next higher fill composed of alluvial silts and sands separated by three or more bands of clayey soils, 

but radiocarbon dates range from about 2500-2000 b.p. Late Archaic isolated hearths and occupational 

horizons have been found within the lower portion of the next fill composed of fluvial sands separated 

by several bands of clayey soil, while Colonial and Sedcntary period Hohokam potsherds and large 

habitation sites havc becn found within thc upper portion; radiocarbon dates range from about 1800-

1000 b.p. Sand dunes with Sedentary and early Classic sites on the surfacc are partly covcred by thc 

ncxt highcst fill, which is composed of alluvial silts and clays capped by a weak soil, and contains 

Scdcntary and Classic pcriod Hohokam fcaturcs and habitation sitcs. Radiocarbon dates rangc bctwccn 

from about 1000-190 b.p., thus it may also contain protohistoric and early historic Piman remains. 
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Since the late nineteenth century entrenchment. the channel of the Santa Cruz has flowed up to 

6 meters below the level of the previous floodplain, where it has met a resistant layer of indurated 

Pleistocene alluvial deposits. Channel erosion now occurs as widening rather than deepening, and 

eventually, if current processes continue, all of the fine grained Holocene alluvium will be swept away. 

Only during rare and extreme flood events does the Santa Cruz River overflow its banks today. On top 

of the pre-twentieth century Holocene terrace, up to a meter of mud containing recent trash has been 

deposited by the most recent overbank floods in 1977 and 1983. A 2-3 meter high terrace of 

"slackwater" flood deposits was formed in the mouths of tributary arroyos during these floods. 

While they maintain that climatic fluctuations were responsible for prehistoric cut-and-fill 

cycles, Haynes and Huckell point out that the late nineteenth century entrenchment of the Santa Cruz 

River through Tucson was triggered by three successive years of major floods between 1887 and 1890, 

preceded by several decades of shallow groundwater exploitation through hand-excavated wells and 

canals. Because all channels eventually cut down to the level of the water table, "The result was a very 

unstable floodplain ripe for entrenchment" (Haynes and Huckell 1986:27). Similarly to the conditions 

that led to the turn-of-the-century cycle of entrenchment, a relative drop in water tables in the Southwest 

between 11,000-7,000 b.p. may have created the necessary conditions for arroyo cutting early during a 

mid-Holocene warm interval. 

On the basis of 27 radiocarbon dates, 8 archaeomagnetic dates, and temporally-diagnostic 

pottery sherds from alluvial profiles along the middle Santa Cruz River south of Tucson, Waters (1987) 

has dated the period of channel erosion and widening under arid conditions to between 8000-5500 b.p. 

in that part of the Santa Cruz Valley. Subsequent, sustained periods of alluviation between 5500-4500 

b.p., and between 4000-2500 b.p., were followed by four epicycles of channel cutting and filling during 

the last 2500 years. The Holocene alluvial sequence in the middle Santa Cruz River valley is thus 

anchored by a total of almost 100 radiocarbon dates, and by numerous buried archaeological remains. 
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In the Gardner Spring Arroyo in southern New Mexico, Gile (1975) used radiocarbon dates, 

buried archaeological remains, and paleosols to date stratified Holocene alluvial deposits. In this part of 

the middle Rio Grande Valley, a long period of alluviation beginning about 6400 b.p. was interrupted by 

a period of stability and soil formation by 4600 b.p. Alluviation resumed between about 2200-1100 

b.p., followed by a brief cycle of channel incision. This channel was filled between 1100 b.p. and 1858 

A.D., when another cycle of entrenchment began. Since 1952, this latest channel has been filling. 

On the eastern Colorado Plateau, Stephen A. Hall (1977) used radiocarbon dates in his 

reanalysis of the Holocene alluvial sequence of Chaco Wash, which Bryan (1941, 1954) had originally 

dated on the basis of incorporated archaeological remains. After the deposition of sand and gravel 

during the late Pleistocene and early Holocene, a cycle of erosion after about 8000 b.p. was followed by 

steady alluviation between about 7000-2400 b.p. Pollen analysis of alluvial sediments indicates that the 

deposition of this unit was at least partially contemporaneous with a retreat of pine forests due to 

decreased precipitation, beginning about 6000 b.p., about two thousand years after a similar shift of 

plant communities in the southern Southwest (Van Devender and Spaulding 1979; Van Devender et al. 

1987). Overbank flooding deposited fine grained sediments between 2200-850 b.p., followed by channel 

incision to a depth of 3 meters during a brief phase of forest expansion. Alluviation resumed between 

about 600 b.p. to A.D. 1860, when the channel became entrenched again. The most recent fill has 

accumulated since about 1935 to the present (see also Love 1977). 

The reconstruction of a detailed tree-ring sequence spanning the last two thousand years on the 

Colorado Plateaus in the 1960s and 70s provided a new dating tool for building both archaeological and 

alluvial chronologies at an unprecedented high level of precision (Euler et al. 1979; Dean et al. 1985). 

Buried archaeological materials in many stratigraphic sections permit precise dating 
(based on tree ring controlled ceramic chronologies) of enclosing sediments and 
provide independent checks on the accuracy of associated CI4 dates. The most 
precise dating controls are provided by dendrochronologicaJly dated wood samples 
from tightly controlled stratigraphic contexts in many buried forest localities in the 
region (Euler et al. 1979:1092). 
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When chronological and geological data were compared to radiocarbon-dated palynological sequences, it 

was possible to reconstruct the regional paIeoenviromental history and its relationship to prehistoric 

population dynamics represented in settlement pattern data (Figure 1.7). On the basis of these 

comparisons it was pointed out that many demographic changes on the Colorado Plateaus coincided with 

significant environmental fluctuations, supporting the interpretation that changes in subsistence

settlement strategies and population displacements were often responses to environmental opportunities 

and stresses. 

Today, comparisons between dated valley alluvial sequences in the American Southwest 

(although at varying levels of chronological precision) provide a detailed stratigraphic timescale for 

regional-scale reconstructions of Late Quaternary environmental changes and their effects on botanical, 

faunal, and human populations. Figure 1.8 shows the age ranges of major Holocene alluvial fills in nine 

different valleys of the Southwest, dated by archaeological inclusions, associated radiocarbon dates, and 

samples of wood that fit into reconstructed tree-ring sequences .. Significant local variability is the most 

obvious pattern, but at a larger scale, a number of similar, generally synchronous trends are also evident. 

Aggradation of coarse channel gravels predominated during the Early Holocene, between about 11,000-

8000 b.p. Erosion or interruption in deposition was widespread between about 8000-5500 b.p. This 

interval was followed by several cycles of alluvial cutting and filling, increasing in frequency through 

the last 5500 years. The most recent widespread erosional episode in the American Southwest occurred 

at the turn of the century, and has been largely attributed to human-related impacts in combination with 

natural climatic fluctuations. 

Linldng Terrace Sequences in Highland Mexico 

Soon after the development of the radiocarbon dating technique, H. de Terra (1947) used a 

series of radiocarbon dates in conjunction with archaeologically-derived dates to bracket in time four 

episodes of terrace formation separated by three cycles of arroyo cutting in the Valley of Mexico during 

the Holocene. At about the same time, Bryan (1948) attempted to correlate these depositional and 
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erosional cycles with the Holocene alluvial chronology he had worked out for the American Southwest 

in order to date fossil- and artifact-bearing beds near Mexico City. 

Working in the western highlands of Mexico, S. Cook (1949a, 1949b) identified an alluvial 

terrace containing prehistoric obsidian flakes and potsherds in the highland valleys of the Mixteca Alta, 

which he attributed to human-induced accelerated erosion rather than to any Holocene climatic 

fluctuations. In the Teotlalpan region of southern Hidalgo he dated the deposition of this terrace to the 

period of intensive settlement and agriculture centered at Tula during the several centuries before the 

Spanish Conquest. A cycle of downcutting occurred, according to the maximum age of artifact 

associations and documentary evidence, during the period of Otomi-Aztec domination in the fifteenth 

and early sixteenth centuries; the landscape stabilized for a brief period, then the present cycle of 

downcutting began during the Spanish-Mexican occupation. Later analyses of topsoil depths, arroyo 

distribution, and buried artifacts in the vicinities of Tepic and Guadalajara led Cook (1963) to conclude 

that the formation of this lower terrace was due to accelerated hills lope erosion caused by localized 

human deforestion and intensive agriculture during the first millennium B.C. Subsequent entrenchment, 

in his opinion, was directly related to the introduction of cattle herding and plow cultivation by the 

Spanish in the sixteenth century; this cycle continues today. 

Vita-Finzi (1970, 1976) used both radiocarbon and archaeological dates to provide timespans 

for the formation of two major alluvial terraces that he identified in the valleys of highland Mexico, 

from Oaxaca in the south to Chihuahua in the north. In the Tehuacan Valley a small number of dates 

indicated that the upper terrace aggraded from about 18,000-10,000 b.p., after which downcutting 

predominated. The lower terrace began forming by at least the mid-first millennium A.D. Near Ajalpan 

in the highlands south of Tehuacan, a few radiocarbon dates supported the Tehuacan Valley evidence 

that the upper terrace accumulated until at least 10,000 b.p. The lower terrace began to aggrade by the 

mid-first millennium A.D., followed by a cycle of entrenchment in the late sixteenth and early 

seventeenth centuries recorded by colonial Spanish observers. 
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There are problems, however, with both Vita-Finzi's datings and correlations. He relates these 

two terraces to the Late Pleistocene-Early Holocene "high alluvium, " and the Late Holocene "low 

alluvium" in the Valley of Oaxaca (Flannery el al. 1967). These correlations are not entirely accurate; 

the upper portion of the "high alluvium" was deposited after 200 B.C., and ceased deposition by the 

sixteenth century (Kirkby 1973). While Vita-Finzi believes that the first major cycle of downcutting 

occurred during the Early Holocene, de Terra obtained radiocarbon dates between about 4900-4000 B.C. 

from an overlying alluvial fill near Mexico City (reported in Libby 1955), providing at least a 

Mid-Holocene limiting date for the accumulation of Vita-Finzi's upper terrace. Although the potsherds 

he found within the lower terrace in twelve different valleys mostly postdate A.D. 650, the total 

assemblages range in date from mid-second millennium B.C. to mid-second millennium A.D. The 

inclusion of earlier sherds in some lower terrace deposits, Vita-Finzi suggests, points to regional 

variation in the beginning of aggradation which would not occur if a single climatic shift was 

responsible. But this does not explain the inclusion of more recent sherds. De Terra's (1947) earlier 

four-cycle aggradational scheme for the Basin of Mexico indicates considerable local variability which is 

obscured by Vita-finzi's simple two-cycle model. 

Models of Alluvial Cycles during the Holocene 

Paleoenvironmental evidence from ice cores, pollen cores, packrat middens, cave faunal 

assemblages, alpine glacier changes, lake level fluctuations, dune formations, and alluvial sequences all 

indicate significant climatic fluctuations during the last 10,000 years or so of the Holocene. There are 

two well-known models of Holocene climatic changes and alluvial responses, the first one describing 

gradual climatic changes leading to widespread but time-transgressive shifts in alluvial regimes, and the 

other describing rapid changes in climate triggering abrupt, synchronous alluvial responses over wide 

regions. The "gradualistic" model was based on a tripartite concept of Holocene climate, originally 
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developed in Europe in the early twentieth century based on pollen sequences from bogs and lakes (see 

Wright 1976), and developed in North America in the 1940s and 50s by Ernst Antevs (1948, 1953, 

1955, 1962). The "episodic" model was developed in North America in the mid-1960s and early 1970s 

largely by Reid A. Bryson and Wayne M. Wendland, based on a model of abnospheric circulation that 

predicts that even gradual changes in external climatic controls (such as solar radiation) cause abrupt 

discontinuities between "quasi-stable climatic states" (Bryson and Wendland 1967; Bryson el al. 1970; 

Wendland and Bryson 1974). 

Antevs (1948, 1953) based his "gradualistic," tripartite model on correla~ons with European 

varve chronologies and pollen "chronozones," and on his own field research in the northern Great Basin 

and the Southwest. He divided the end of glaciation in North America into two "pluvial" periods, the 

Bonneville and the Provo, corresponding to the last two advances of the Wisconsin continental ice 

sheets. In his model, these ice sheet advances forced storm patterns southward to cause pluvial periods 

of increased summer rainfall and playa expansion in the Great Basin and the Southwest. He believed 

that the recession of ice from the Cochrane moraine in Wisconsin, the end of the Corral Creek glacial 

stade in the Rocky Mountains, and the recession of the Provo playa in the Great Basin marked the end 

of the Pleistocene in North America. Because of the global contemporaneity of climatic changes, he 

argued, these events could be correlated with the beginning of ice retreat from the Salpaussclka II 

moraine in Finland (equated with the end of the Younger Dryas pollen zone in Swedish and Danish 

bogs), then dated at 10,150 varve years B.P. (A.D. 1950 datum). Based on inferred correlations with 

European evidence and between North American glacial advances, playa stages, caliche formations, 

dune formations, alluvial cycles, and pollen profiles, Antevs then divided the following "Neothermal" 

epoch into thre~ temperature ages (Figure 1.9): the warm and moist "Anathermal" bctween about 

10,150-7500 B.P., becoming gradually warmer and drier through this period; the warm and dry 

"Altithermal" between about 7500-4000 B.P., with tempcratures and aridity increasing to a peak about 
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Figure 1.9. Antevs' tripartite model of "Neothennal" (Holocene) temperature trends in Europe and 
North America (from Antevs 1955). 



6000 years ago before gradually decreasing; and the relatively cool and moist "Medithennal" between 

about 4000 B.P. to the present, with gradual dessication over the last 2000 years. 
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Antevs (1952), in agreement with Bryan (1928, 1941, 1954), concluded that postpluvial cycles 

of arroyo fIlling were due to moderate increases in humidity and vegetative cover that slowed runoff, 

while cycles of erosion were caused by drought that weakened the yegetative cover of drainage basins, 

leading to reduced soil infIltration of rainfall, increased velocity of runoff, and larger-magnitude flood 

events that incised unprotected valley floors. Based on his own interpretations of alluvial sequences in 

the Southwest, Antevs (1955) correlated four major periods of aridity during the Neothennal with the 

major erosional intervals in Bryan's alluvial chronology, including the Altithennal "Long Drought" 

(7500-4000 B.P.) between Bryan's depositions 1 and 2a, the "Fairbank Drought" (near 2500 B.P.) 

between depositions 2a and 2b, the "Whitewater Drought" (near 1600 B.P.) between depositions 2b and 

3, and the "Pueblo Drought" (A.D. 1276-1299 - about 700 B.P.) tenninating deposition 3. This model 

has continued to be refined chronologically, and applied to interpretations of alluvial sequences (Haynes 

1968) and paleosol sequences (Gile 1975) in the Southwest. 

Paul S. Martin (1963a, 1963b) emphasized radiocarbon-dated alluvial pollen profIles from 

southeastern Arizona to, criticize the geographical extensions of Antev's "Altithennal" model, arguing 

that while wanner temperatures would have led to greater aridity in the winter-wet northern Great Basin, 

this same trend would have intensified summer monsoonal circulation in the summer-wet Southwest. In 

his reply, Antevs (1962) disputed Martin's interpretation of the alluvial stratigraphy, while others have 

pointed out significant problems with both the method of alluvial pollen analysis (Fall 1981) and 

Martin's conclusions about his pollen data (Solomon el al. 1982). In addition to these criticisms, a 

recent refinement of the alluvial chronology of Whitewater Draw has proven that the sediments sampled 

for pollen by Martin actually date from about 10,500-8000 b.p., and from 3500 b.p. to the historic 

period; the Altithennal interval is not represented (Waters 1986). In Curry Draw, Martin's pollen 
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samples associated with radiocarbon dates falling within this interval were from secondary, redeposited 

contexts (C. Vance Haynes, Jr., personal communication 1991). 

The "episodic" model of Holocene climatic changes and alluvial responses was developed 

largely from interpretations of statistical comparisons of large samples of radiocarbon dates marking 

botanical and alluvial changes across broad regions of North America. In his analysis of 102 

radiocarbon dates from alluvial contexts on the periphery of the Great Plains, Knox (1972) noted sudden 

increases in the numbers of dates near about 9800, 8500, 7000, 5900, and 4900 b.p. In their 

comparison of 815 radiocarbon dates marking world-wide geological and botanical discontinuities during 

the Holocene, Wendland and Bryson (1974) found that dates marking discontinuities cluster before and 

after actual changes, while maxima of available dates occur during long periods of stability. Referring 

to a sample of 122 radiocarbon dates, mostly from North America and marking discontinuities in 

alluvial deposition, terrace formation, colluviation, and solifluction, Wendland (1982) found that the 

discontinuities identified from cumulative percentage changes precede those identified by modal 

intervals by an average of about 300 years. By using this average as a corrective factor in comparing 

earlier data sets (Knox 1976; Wendland and Bryson 1974), he found that 75 percent of the 18 identified 

discontinuities matched up. All together, these statistical analyses suggest that the Holocene has been 

characterized by long periods of stability interrupted by episodes of rapid climatic change that are 

followed by botanical changes within a few decades, followed by alluvial changes a few decades later. 

Knox (1983) has compared the Holocene alluvial chronologies of several regions of North America and 

suggested correlations of major discontinuities at about 8000, 6000,4500,3000,2000-1800, and 800 

b.p., which he attributes to episodic but widespread climatic shifts (Figure 1.10). 

One problem, however, with these broad statistical comparisons of radiocarbon dates from 

different climatic regions is that transitional zones between climatic regimes arc more sensitive to 

climatic fluctuations. Studies of radiocarbon-dated packrat middens in the American Southwest (Van 
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Figure 1.10. Knox's correlations of Holocene alluvial chronologies in North America (from Knox 1983). 
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Devender and Spaulding 1979; Van Devender et al. 1987} show that the lag time between climatic shifts 

and the establishment of new, stable plant communities was very short due to the importance of 

precipitation regime on defining species distribution. More than 1100 radiocarbon-dated fossil plant 

assemblages preserved in packrat middens throughout the Southwest indicate that, between about 

11,000-9000 b.p., a winter precipitation regime supported pinyon-juniper-oak woodlands in areas now 

covered with desert vegetation. In response to a sudden, widespread shift to a summer monsoonal 

rainfall pattern about 9000 b.p., these early Holocene woodlands rapidly retreated to higher elevations as 

desert-adapted species increased in the lowlands and colonized new areas. In the Great Basin, a change 

to drier-adapted species occurred about 6000 b.p. Modem distributions of plant communities were 

attained over most of the Southwest between 5000-4000 b.p., with desert grassland and cool desertscrub 

shifting to subtropical desertscrub in the Chihuahuan and Sonoran deserts as winter freezing 

temperatures decreased. A final change to drier woodlands took place between 2400-2200 b.p. on the 

Colorado Plateau and in the Great Basin, and a short, cool-wet phase happened about 1000 b.p. in the 

Sonoran Desert. 

Stanley A. Schumm and others have shown, through direct observations and measurements of 

the behavior of ephemera! streams in semi-arid regions, that an episodic model Late Quaternary alluvial 

cycles is appropriate, but that cycles of cutting-and-filling are the natural means that sediments are 

episodically transported out of drainage basins with high sediment yields, rather than strictly widespread 

and synchronous responses to climatic fluctuations (Schumm and Hadley 1957; Schumm 1973, 1976, 

1977; Patton and Schumm 1981). In these drainage basins, natural cumulative processes lead to critical 

changes in geomorphic parameters (primarily slope angles), which episodically trigger cycles of cutting

and-filling when intrinsic thresholds arc crossed; more than one alluvial terrace can be formed during an 

interval of "complex response" until a new equilibrium is attained (Figure 1.11). 
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Figure 1.11. Schumm's episodic model of Holocene alluvial cycles (from Schumm 1976). 



... a complex alluvial chronology can be expected, the major components of which can 
reflect major climate change but the details of which are the result of the sediment 
transport processes within the drainage basin (patton and Schumm 1981:42). 

In summary, the detailed, well-dated paleobotanical information from packrat middens in the 
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American Southwest partially reconciles Antev's model of a winter-wet early Holocene and warm-arid 

middle Holocene with Bryson's and Wendland's model of episodic climatic change and rapid botanical 

and alluvial responses; the most significant difference from both models is the evidence of a relatively 

gradual net trend toward increasing temperatures and dessication since about 9000 b.p. An episodic 

model of Late Quaternary alluvial cycles is supported, however, by direct observations of the behavior 

of ephemeral strell1l systems in semiarid regions. These observations also show that. while climatic 

changes effect widespread changes in alluvial regimes at a general level, the geomorphic character of a 

drainage basin strongly influences the timing of cutting-and-filling, leading to a unique local alluvial 

sequence. 

Problems in Dating and Correlating Alluvial Sequences 

Successful archaeological and radiometric dating of alluvial deposits is based on several 

stratigraphical and geomorphological principles. Artifacts from all periods preceding a given 

depositional phase may be incorporated into that deposit as inclusions in secondary context (Cook 1963). 

Enclosed, in situ archaeological material is necessary to provide a minimum age for a deposit (Donahue 

1988). But artifactual dating requires either a very large sample, or the presence of lelatively rare, 

temporally-diagnostic types (Butzer 1980). Potentially, there is always a possibility of circularity of 

inference unless the archaeological material can be placed within an independently dated sequence, 

preferably anchored by absolute chronometric dates. Adequate radiocarbon dating requires samples 

from both the base and the top of a unit, or from the base of the overlying unit if there is no hiatus in 

deposition (Haynes 1968). 
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It should be remembered, however, that absolute dates represent only single points in 

diachronic geomorphological processes (Vita-Finzi 1973). Radiocarbon dating of redeposited charcoal 

should be avoided, because erroneously older dates are the result. The potential for contamination also 

increases with decreasing charcoal particle size (BIonge and Gillespie 1978). Post-depositional 

groundwater fluctuations are also a common source of isotopic contamination of carbonates, shells, and 

bones, usually producing falsely older dates; proper pretreatment of charcoal, however, can prevent this 

"hard water effect." Dating based on morphological evidence or spatial relationships, such as relative 

elevation, should be supported by correlation of distinct markers such as discontinuities, paleosols, fossil 

fauna and flora, archaeological material, and non-fluvial deposits (petts and Foster 1985). 

An understanding of the complex, diachronic nature of geomorphological processes is also 

important in dating and correlating alluval sequences (Figure 1.12). Alluvial deposits usually record 

only a fraction of an alluvial cycle, and processes within a drainage may not be synchronous (Butzer 

1980). Alluvial events may not directly correlate with climatic events because of complex temporal and 

spatial patterns of response; by the same token, one cycle of fluvial adjustment may form more than one 

terrace or other fluvial landform (patton and Schumm 1981). In addition to the phenomenon of 

"complex response," a direct correlation with climatic change is also unwarranted because it has been 

shown that both increases and decreases in precipitation can trigger fluvial adjustment (petts and Foster 

1985). Time-lags between climatic change and changes in cover vegetation result in variable timing of 

fluvial responses (Knox 1972). Temporary sediment storage causes a time-lag between deposition in 

upper and lower parts of fluvial systems, and, similarly, there is a time-lag between erosion in main 

trunks and in their tributaries as head ward cutting occurs. In general, though, tributary valleys often 

preserve more of the entire alluvial sequence than do the valleys of major streams and rivers. 

It is clear that larger archaeological assemblages, temporally-diagnostic artifacts, and ill situ 

sites within clearly stratified sequences provide the most secure archaeological timescales, as well as the 
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best contexts for radiometric dating samples. Tree-ring dates, where dendrochronological sequences 

have been reconstructed. offer the potential of highly precise dating of alluvial sequences. In strict 

terms. artifactual. isotopic. and tree-ring dates from alluvial contexts fix only the age of the material 

dated, not the time at which it entered storage in an alluvial deposit, nor the age of the deposit itself. 

Interpretation of the larger sequence of alluvial events within a watershed is necessary to assess the 

integrity of specific contexts (Gladfelter 1985). Although correlations within a natural drainage basin 

with redundant environmental characteristics are often possible. inter-regional correlations are usually 

dubious. Alluvial chronologies should be independently reconstructed on the basis of well-dated local 

sequences and not extrapolated uncritically to neighboring regions. Simplistic and broad correlations 

between unique basins are obviously dangerous. but careful comparisons within the same setting allow 

at least intra-regional correlations of well-dated deposits: 

Given a reasonable number of chronometric cross-checks. adjacent stream systems of 
intermediate order and comparable lithologies may allow for gross correlation and the 
identification of landscape periodicities with regional validity (Butzer 1980:134). 

Summary 

During the mid- to late nineteenth century, Archaeology and Quaternary Geology emerged as 

allied fields of scientific inquiry that supported the growing realization of the true antiquity of both the 

Earth and of humankind. Discoveries of bones of extinct animals and crude stone implements deep in 

the river terraces of Europe led to a revised model of earth history. The Earth was much older than a 

few thousand years. their great depth and altered conditions implied. and instead of a catastrophic flood 

of the kind described in the Bible, the demise of these fauna and of early human races began to be 

attributed to the dramatic climate fluctuations of the Ice Age. 

By the early twentieth century, geologists were dating river terrace sequences based on the 

estimated or known ages of their artifact inclusions. while archaeologists were dating the abandoned 

channels of "lost rivers" in India and Arabia by the traces of fallcn desert civilizations. In the valleys of 
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the Mediterranean Basin, buried classical ruins were cited as evidence of significant historical changes 

in alluvial regimes and valley profiles - many of them due to human impacts. At the same time in the 

American Southwest, discoveries of buried pre-Columbian artifacts associated with the bones of extinct 

Ice Age megafauna also pointed to dramatic climatic and landscape changes. Comparisons of alluvial 

sequences from valley to valley before the advent of radiocarbon dating led researchers to postulate 

"gradualistic" models of Late Quaternary environmental changes, with similar changes in alluvial 

regimes across wide areas in two or three major stages. 

The development of the radiocarbon dating method in the mid-twentieth century provided, for 

the first time, an independent method of dating both archaeological remains and alluvial deposits. In the 

valleys of the American Southwest, radiocarbon dating and tree-ring dating has allowed detailed 

reconstructions of complex Late Quaternary alluvial histories that record the extinction of Plesitocene 

megafauna, the arrival of humans in the New World, and the effects of both climatic changes and 

human impacts upon the landscape and upon human adaptations. 

Today, after the accumulation of a large number of radiocarbon dates and the development of 

high-precision tree-ring dating, the complexity of relatively well-dated alluvial sequences should serve as 

a caution against simple two- and three-stage models of Late Quaternary environmental changes. 

Comparisons of large samples of radiocarbon dates from contexts marking botanical and alluvial 

discontinuities, as well as direct observations of the behavior of ephemeral streams in semi-arid regions, 

support an "episodic" model of Late Quaternary climatic changes and alluvial cycles. 

It now seems clear that, while climatic shifts were the primary causes of changes in alluvial 

regimes during the Pleistocene, the role of human agency has clearly increased everywhere during the 

Holocene. Future reconstructions of alluvial sequences will undoubtably use new radiometric dating 

techniques currently under development, but archaeological sequences of material culture, radiocarbon 

dating, and tree-ring dating will also continue to provide useful timescales. Accurate dating of alluvial 

sequences is based, however, on several fundamental stratigraphical and geomorphological principles. 



58 

D. LATE QUATERNARY ALLUVIAL GEOCHRONOLOGY IN THE JORDAN VALLEY 

Introduction 

Setting 

This chapter presents a preliminary reconstruction of the stratigraphy and chronology of Late 

Quaternary alluvial deposits in the Jordan Valley. The ",Jordan Valley" refers to the Jordan Rift Valley 

from Lake Tiberias in the north to the Dead Sea in the south, part of the 6000 km-Iong Syrian-African 

Rift system which extends from East Africa to Anatolia. Here, the "central Jordan Rift" and the :'Jordan 

Valley" are alternately used to refer to this 105 km-Iong part of the Syrian-African Rift system. The 

Jordan River flowing between Lake Tiberias and the Dead Sea is the present international border 

between the Hashemite Kingdom of Jordan to the east, and Palestine (West Bank) and northern Israel to 

the west (Figure 2.1). Known since medieval times to its Arabic-speaking inhabitants as the GJlOr (the 

"Trough"), the Jordan Valley varies in width from about 10 km in the north, to a minimum of 5 km in 

the central part, to a maximum of more than 20 km in the south. On both sides the valley is bounded 

by steep fault scarps rising a kilometer or more, and that open only in the northwest into another 

tectonic valley - the Beisan Plain. The only other interruptions in the esearpments are narrow gaps 

where the major tributaries of the Jordan River enter the Rift Lying entirely below present sea-level, it 

is the lowest depression on the earth's surface, falling steeply from about 212 meters below sea-level in 

the north to more than 390 meters below sea level at the surface of the Dead Sea. 

Climatic and ecological gradients are correspondingly steep. Located between about 31 

degrees, 45 minutes and 32 degrees, 50 minutes latitude, the valley is presently on the boundary of 

Mediterranean, semiarid climate supporting typical Mediterranean maquis scrub and steppic grasslands, 

and truly arid climate supporting xeric and halophytic plant communities. Summer mean maximum 

temperatures and evaporation rates in the southern valley are among the highest in the world, averaging 
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about 40 degrees Celsius and 17 mm actual evaporation per day (Schattner 1962). Average annual 

precipitation ranges from about 400 mm at the south shore of Lake Tiberias to less than 50 mm at the 

north shore of the Dead Sea (Figure 2.2), though rainfall fluctuates from this average up to 60 percent 

from year to year (Schattner 1962). About 80 percent of annual rainfall occurs between December and 

March, brought by eastward moving Mediterranean depressions (Shehadeh 1985) .. This direction of 

movement creates a rain shadow on the west side of the valtey, while the higher mountains on the east 

side catch an average of 700 mm annually, and support Mediterranean oak and pine forests at upper 

elevations. 

The hydrology of the valley is patterned by this distribution of rainfall, and by the six times 

larger catchment area on the east side (totalling about 13,600 sq Ian); the springs and streams on the 

east side are more numerous and more active than on the west side, and have created thicker and 

broader alluvial fans with higher water tables (Schattner 1962). Thermal springs flow from the foot of 

the escarpments at many locations. A number of minor streams' (called "wadis") draining the adjacent 

highlands flow only seasonally in winter and early spring, while the few largest tributaries flow 

perennially, but have greatly reduced flows in summer. 

The rock strata exposed in this deep crack between continents represent the entire span of 

Earth's 3.5-billion-year geological record. Upon the basement Pre-Cambrian volcanics, conglomerates, 

sandstones, and slates of the African-Arabian shield were deposited sandstones, limestones, dolomites, 

and shales from the Cambrian to the Lower Cretaceous, followed by limestones, dolomites, chalks, and 

marls until the Eocene, when folding preceded the Miocene opening of the rift (Bender 1974). The 

fracturing that formed the rift was in the form of a strike-slip fault, which, according to measurements 

of strata displacement, has slipped between 80-107 km since the Miocene (Quennell 1958; Freund 

1970), and about 150 meters since the end of the Pleistocene (Zak and Freund 1966; Freund and 

Garfunkel 1981). In the south. rock salt (halite) was formed in the Dead Sea area during Pliocene time 

(the Sedom or Usdum Formation). when the Rift was still connected to the Mediterranean and the Red 
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Figure 2.2. Catchment of the Jordan Valley and average rainfall isohyets (from Schattner 1962). 
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Sea, accumulating to a depth of at least four kilometers as the floor of the central Rift continued to 

subside (Bentor 1961; Neev and Emery 1967). In the north, volcanic eruptions deposited a series of 

basalts from the Miocene through the late Pleistocene. Limestones, marls, and conglomerates that 

accumulated in the valley from Pliocene to mid-Pleistocene time (Q-l and Q-2 in Figure 2.3) were 

steeply folded by renewed tectonism in the early to mid-Pleistocene. In the late Pleistocene a series of 

lacustrine marls and evaporites, fluviatile gravels, spring-deposited travertines and tufas, and eolian 

sands were deposited (Q-3 in Figure 2.3). 

Lake Lisan was the last of several Pleistocene lakes that once filled the central Rift (Neev and 

Emery 1967; Begin el al. 1974). As it shrank at the end of the Pleistocene, it left at least 28 recessional 

terraces (Bowman 1971), and the Jordan River cut a path across the former lake bed between its still

surviving remnants, Lake Tiberias and the Dead Sea (see discussion of terminal Lisan chronology 

below). The river "most spoken about by Mankin~" (Smith 1931:467) is thus younger than its own 

tributaries. 

Throughout the Quaternary a series of alluvial terraces were formed in the valleys of perennial 

and ephemeral streams entering the central rift. During the late Pleistocene, coarse alluvial gravels and 

travertines interfingered with and overlaid the lacustrine marls at the edges of the valley (Bar-Yosef el 

al. 1974; Sneh 1979). Since the end of the Pleistocene, fine-grained alluvium and colluvium has spread 

out into fans where the streams enter the valley. coalescing in time to form a broad bench (the Ghor) 

above the Jordan River (Q-4 in Figure 2.3). During the last 10,000 years or so of the Holocene, the 

Jordan River continued downcutting through the old Pleistocene lake bed. and the fans overlying the 

marl were entrenched and filled again. forming terraces. Today. the narrow Jordan River. greatly 

diminished by diversions of its sources for irrigation and urban use, meanders across a lower floodplain 

(the Zor) up to 20 meters below the Ghor. 
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Figure 2.3. Quaternary deposits in the Jordan Valley. 
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Previous Research 

"Only with the systematic study of the river terraces of Palestine," predicted the French 

geologist Leo Picard in 1943, "will excavations of prehistoric sites attain their full significance." He 

identified an upper and lower terrace in many tributary valleys of the Jordan Rift, dating the 10 - 20 

meter high "Oberterrasse" to the late Pleistocene on the basis of Middle Paleolithic handaxes found near 

the base, and Upper Paleolithic stone tools found near the top (Picard 1932). In the rift itself, these 

poorly sorted, alluvial gravels in a red clayey matrix spread out into fans ("Blockschotter delta") which 

interfinger with the marls of the late Pleistocene Lake Lisan. The second, finer-grained, brown to grey, 

well-bedded, 3-4 meter high "Lower Terrace" was assigned a late Holocene age according to the historic 

pottery sherds it contained. 

The Italian geomorphologist Claudio Vita-Finzi (1964, 1%9a) reported Neolithic remains on the 

surface of the upper valley fIll, and thus dated it to between the Mousteria., and early Neolithic periods, 

from about 50,000-10,000 years ago. The lower fill he dated to between about A.D. 400-1800 on the 

basis of buried historic structures, inclusions of Roman and medieval Islamic pottery sherds, coins, and 

a few radiocarbon dates. Since the early nineteenth century, he argued, renewed downcutting has 

incised the present channels into the "Historical Fill." In some of the tributary drainages, however, the 

sequence was more complicated. For example, Vita-Finzi (1964, 1966) identified four Late Quaternary 

terraces with archaeological associations in the Qa' eI-Jinz basin of the upper Wadi el-Hasa. a major 

drainage entering the Rift southeast of the Dead Sea. Intervals of wetter climates and higher stream 

discharge, in his opinion, are the ultimate cause of these valley fills. 

Both the German geologist Friedrich Bender (1974) and the Israeli Quaternary geologist Aharon 

Horowitz (1979), in their syntheses of the Quaternary geology of the Jordan Rift, have described several 

Pleistocene fluviatile formations dated by faunal and archaeological associations. While they have both 

suggested stratigraphic correlations between various Pleistocene fills, like Picard and Vita-Finzi. they 

recognize only two major Late Quaternary terraces. Arguing that "pluvial" conditions in the southern 
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Levant corresponded with global cold stages during the Quaternary, Horowitz directly correlates the 

regional geologic-climatic sequence to the classic European glacial-interglacial scheme. However, most 

Quaternary scientists studying the southern Levant do not accept a direct glacial=pluvial model. 

Over the last two decades, Quaternary geologists and geomorphologists working with 

archaeologists have described major Quaternary deposits in the valley, and local alluvial sequences in 

specific drainages. In the southwestern Jordan Valley, comparisons between the alluvial and 

archaeological deposits exposed in Wadi Fazael and in the Salibiya Basin have been used by Joseph 

Schuldenrein and Paul Goldberg to identify multiple depositional and erosional events from Middle 

Paleolithic through Neolithic time (ca. 50,000-6000 b.p.); all deposition after this interval, though, has 

been conflated into a single "Unnamed Clastic Unit" (Bar-Yosef el 01. 1974; Schuldenrein and Goldberg 

1981; Goldberg 1981). 

To-date, using both stone tool assemblages and new radiocarbon dates as chronometric controls, 

Schuldenrein (1983) has conducted the most intensive geochronological field research in this part of the 

valley. His work includes descriptions of buried archaeological localities, identifications of buried soil 

horizons, and reconstructions of ancient depositional environments. The identification of two major 

terraces in each drainage studied has led him to support the now conventional, two-stage cut-and-fill 

model of Late Quaternary alluvial deposition. He concludes that climatic factors played a steadily 

increasing role during the Late Quaternary evolution of the valley landscape, attributing floodplain 

aggradation and expansion in the early Upper Pleistocene and in the initial Holocene to intervals of 

relatively moister conditions. 

Working in the highlands of northern Jordan, J. Besancon and Francis Hours (1985) and 

Lorraine Copeland and Francis Hours (1988) have identified five archaeologically-datable Quaternary 

terraces in the middle basin of the Zarqa River, the largest eastern tributary of the central Rift. They 

relate this sequence to an archaeological-alluvial sequence they previously worked out for the valleys of 
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the Orontes River, the northern Nahr el-Kebir, and the middle Euphrates in Syria. They, too, recognize 

only one Holocene fill, and implicitly subscribe to a climatic explanation of terrace formation. 

In a long-term study in the Wadi al-Hammeh, a small drainage entering the northeast valley, 

Phillip Macumber (1981, 1984, 1988, n.d.) has referred to a number of radiocarbon-dated horiwns of 

Meianopsis shells and cultural horizons with charcoal to date a valley-fill sequence contemporaneous 

with upper Lake Lisan deposits. The termination of deposition and tile initiation of incision he attributes 

to a relatively late (post-12,OOO b.p.) fmal drop in the level of Lake Lisan. Currently, he is extending 

his field study to downstream Holocene deposits, and is reassessing the stratigraphy of local Quaternary 

deposits originally described by Bender (1974). 

A few kilometers to the north on the east side of the valley, John Field (1989a) has relied on 

artifact associations to define the chronology of a sequence of Late Quaternary alluvial and colluvial 

fills in the upper and lower basin of Wadi Ziqlab. Radiocarbon ages of bone samples from a buried 

Epipaleolithic (Late Kebaran) site and of charcoal from a Late Neolithic site (see Wadi Ziqlab 

radiocarbon dates in Appendix A) have supplemented the artifact-based dating, and he has proposed a 

climatic model of shifting rainfall patterns to explain early Holocene changes in sediments and modes of 

deposition (Field 1991). 

On the alluvial fans of Wadi Kerak and Wadi Numeira at the southeast shore of the Dead Sea, 

Jack Donahue (1981, 1982, 1985) has dated mid-Holocene depositional and erosional cycles on the basis 

of pottery sherds washed from nearby Early Bronze Age sites, and patterns of post-occupation erosion 

of the sites themselves. He prefers a tectonic model of base level changes to explain these sequences, 

although human surface modifications such as grazing of livestock and terracing for agriculture are also 

postulated as significant factors affecting the stability of slope sediments. 

As part of a regional archaeological survey, Joseph Schuldenrein (1988) is now restudying the 

terrace sequence in the upper Wadi el-Hasa that was originally defined by Vita-Finzi (Vita-Finzi 1964, 
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1966). With some revisions based on his own preliminary observations, he currently supports Vita

Finzi's revised terrace chronology for this drainage system (Copeland and Vita-Finzi 1978), which can 

be summarized as follows: 1) after an interval of lake recession during a dry period between about 

25,000-20,000 b.p., formation of the calcareous marls and tufas of Fill I by lacustrine deposition during 

a lake-level stand and a period of higher spring flow between about 20,000-15,000 years ago (Vita

Finzi, however, believes that this aggradation began during or after the Middle Paleolithic); 2) after a 

long cycle of downcuuing, localized accumulation of the gravels and sands of Fill II near the end of the 

Pleistocene (Vita-Finzi suggests that this cut-and-fill cycle occurred during the late pre-Kebaran Upper 

Paleolithic); 3) following a second cycle of downcuUing, accumulation of the well-bedded silts and 

sands between 10,000-4000 b.p. in at least two major cycles (Vita-Finzi dates the beginning of this 

aggradational cycle to during or after the Kebaran period); and 4) aggradation of Fill IV during the 

Roman through Medieval Islamic periods. Schuldenrein attributes the existing hydrography (patterns of 

hydrology and alluvial landforms) to two principal processes: long-term (largely pre-Quaternary) 

tectonism, and shorter-term (Quaternary) fluvial and limnic processes. 

John Field (1989b) has also described the sequence of interbedded alluvial and cultural deposits 

exposed in the Wadi el-Ghurab at the early village site of Beidha, on the eastern edge of the rift south 

of the Dead Sea. His findings were summarized in this way: 1) The Early NatuflllIl occupation (13,000-

11,000 b.p.) in well-bedded sands occurred during a cycle of relatively steady aggradation in the wadi; 

2) the thick layer of cross-bedded, culturally-sterile gravelly to silty sand with several weak soil 

horizons that accumulated between the Natufian occupation and the late precerarnic Neolithic (pPNB) 

occupation (8900-8500 b.p.) was deposited by an ephemeral stream rather than by aeolian action, as 

previously suggested by Robert Raikes (l966); and 3) that the Neolithic occupation in silty sands at the 

top of the sequence occurred during or after an erosional cycle in the wadi. On the basis of his 

interpretations of the archaeologically and radiocarbon-dated sequence, he predicts patterns of 

differential arcaheological site preservation in the valley. He also postulates that aggradation prevailed 
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in the tenninal Pleistocene when there was a greater sediment supply and rainfall was less intense than 

today, and that the Holocene cycle of downcutting and flushing of the accumulated alluvium on the 

valley floor was triggered by an increase in rainfall intensity and "flashiness." 

Previous research in the Jordan Valley has thus only elaborated Picard's 60-year-old original 

scheme of Quaternary alluvial deposition by dating fIlls more precisely with more refmed archaeological 

and radiometric chronologies. Though many support, in general outline, his two-stage sequence for Late 

Quaternary alluvial deposition, several major fIlls that date between the time represented by his "Upper" 

and "Lower" terraces have been identifIed. Researchers have described localized late Pleistocene and 

Holocene alluvial sequences, and have identifIed tectonism, climatic changes, and human impacts as the 

major causes of local processes of aggradation and erosion, but none of this work has been related to a 

valley-scale model of Late Quaternary alluvial stratigraphy and chronology, or to a regional model of 

the causes of alluvial cycles. This lack of an integrated perspective is at least partly due to the fact that, 

since the fIrst of a series of Arab-Israeli wars in 1948, fIeld researchers working in the eastern valley 

and those working in the western valley have been unable to examine comparable exposures on the 

other sides. 

Purpose 

This study of Late Quaternary alluvial deposits in the Jordan Valley has four major objectives: 

1) preliminary reconstruction of the late Pleistocene and Holocene alluvial history of the valley, using 

both direct radiometric ages and the radiocarbon-dated sequence of material culture to provide a 

chronological framework for alluvial and erosional intervals; 2) comparison of this independently 

reconstructed alluvial sequence with dated pollen and lacustrine sequences from the same region, and 

also with global records of Late Quaternary environmental change; 3) evaluation of the potential causes 

of alluvial aggradation and degradation in the valley, including climatic shifts, human impacts, tectonic 

movements, and intrinsic geomorphic thresholds for change; and 4) correlation of this alluvial sequence 

with the Late Quaternary geomorphological records preserved in surrounding regions. 
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Methods 

This preliminary reconstruction is based upon both published data and new data from original 

fieldwork conducted from August 1987 to May 1988, and in the summers of 1989 and 1992. Natural 

and man-made exposures of alluvial stratigraphy in the eastern Jordan Valley were systematically 

examined from the Yarmouk River to the north shore of the Dead Sea (Figure 2.4). Where 

archaeological remains and artifacts were visible in alluvial contexts, stratigraphic profiles were 

measured, drawn, and described, and temporally-diagnostic artifacts and samples for radiocarbon dating 

were collected. Because the Jordan River is an international boundary, similar fieldwork could not be 

conducted in the western vaHey, and comparisons must rely upon published data from the western side. 

Dating 

This study refers to the available direct radiometric dates and the associated temporally

diagnostic archaeological remains. including both in situ sites and secondary inclusions of diagnostic 

artifacts, to provide maximum and minimum age limits for Late Quaternary alluvial deposits in the 

Jordan VaHey and the valleys of its major tributaries. In addition to incorporated archaeological and 

faunal assemblages that can be cross-dated with those recovered from weII-known Paleolithic sites in the 

southern and northern parts of the same rift system (e.g. Olduvai, Latamne), dating of the early part of 

the Jordan Valley alluvial sequence depends on Potassium/Argon and Uranium/Thorium radiometric 

ages of interstratified basalt flows and travertine beds. The chronology of the later part of the alluvial 

sequence hangs on a large set of radiocarbon-age assays of organic materials recovered from stratified 

occupation horizons of prehistoric and protohistoric archaeological sites in the Jordan Valley. Many of 

these sites are the remains of sedentary occupations buried in primary contexts within alluvial 

sequences, thus directly bracketing underlying and overlying alluvial deposits in time. 

A total of 192 archaeological radiocarbon dates are currently available from this region 

spanning the interval from about 20,000-3600 radiocarbon years b.p. (see Appendix A). Of this total, at 
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Figure 2.4. Dated Late Quaternary alluvial sequences in the Jordan Valley. 1) Ein Gev; 2) middle 
Yarmouk River; 3) 'Ubeidiya; 4) Khirbet Sheikh 'Ali; 6) Munhata; 7) Wadi Ziqlab; 8) Beisan; 9) 
Wadi al-Hammeh; 10) Wadi el-Yabis; 11) Wadi Malih; 12) Abu Habil; 13) Wadi es-Sleikhat; 14) 
Abu Hamid; 15) Wadi es-Sarar; 16) middle Wadi Zarqa; 17) Qatar el-Zakari; 18) Wadi el-Ahmar; 
19) Wadi Fazael; 20) Salibiya Basin; 21) Netiv Hagdud; 22) Wadi Shueib; 23) Jericho; 24) Wadi 
Kafrein; 25) Wadi Rama; 26) Wadi Jurfa. 
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least 36 are probably unreliable because the samples are poor materials for dating (such as shell or 

burned bone), or were analysed by the old solid-carbon method. If all of the suspect samples are left 

out (see discussion of radiocarbon dates in Chapter 111), 156 dates are left to provide a radiocl.lcbon

based chronology for terminal Pleistocene to mid-Holocene time. In this chapter, age ranges of 

deposits between 20,000-3600 before present are expressed in uncalibrated radiocarbon years b.p. (based 

on the "Libby" 5568 half-life and the standard "present" datum of A.D. 1950), and in absolute calendar 

years B.P. or B.C./A.D. before and after that interval. 

Late Quaternary Alluvial Stratigraphy and Chronology 

Early and Middle Pleistocene Deposits (Figures 2.3, 2.4, 2.5) 

Horowitz (1979) refers to the period between about 3.0 to 1.8 million years ago as the 

"Preglacial Pleistocene." Others, following a more conventional chronology for the Quaternary, assign 

this period to the late Pliocene, and consider the Pleistocene to have begun with the major climatic 

changes, faunal turnovers, and reversal of magnetic polarity that occurred about 1.8 million years ago. 

Whichever chronology is used, several fluvio-lacustrine formations in the Jordan Valley have been 

placed in the early to middle Pleistocene according to relative stratigraphy. 

The Shagur Formation. Overlying the Pliocene age Usdum Formation of halite is the more 

than 100-meter-thick, massive, coarse-grained, calcareous conglomerate of the Shagur Formation, 

containing boulders up to 1 meter in diameter (Bender 1974, Abed 1985). It is highly deformed, and 

grades into thick travertines and pebbly sandstones. Fossil shells of Meiallopsis praemorsa, Trichia. 

Poiretia. and ostracods. and fossil remains of date palm have been identified (Huckreide 1966). On the 

basis of the fossil and archaeological inclusions. a late Pliocene or early Pleistocene date has been 

assigned (Bender 1974. Horowitz 1979. Abed 1985). 
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Figure 2.5. Late Quaternary alluvial chronology of the Jordan Valley. 
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This fonnation, exposed in several locations in the southeastern valley, may be equivalent to 

similar units exposed in Wadi Malih in the northwestern valley, including the 40-meter-thick, faulted 

and tilted, calcareous Wadi Malih Conglomerates (also containing boulders 1-2 m in diameter) 

confonnably overlying lacustrine beds with fossils of freshwater fauna (Schulman and Rosenthal 1968). 

The Ghor el-Katar Fonnation. The clastic Ghor el-Katar Series, exposed in the central Jordan 

Valley, is composed of about 350 meters of highly defonned, sreeply dipping alternations of 

conglomerates, conglomeratic sandstones, cross-bedded sandstones, marls, and green and red clays 

(Bender 1974). It is equivalent to the "Series of Grain Sabt" described by Ionides and Blake (1939). 

According to Bender (1974), this fonnation may overlie with an angular disconfonnity the Shagur 

Fonnation in the Wadi el-Hammeh in the northeastern valley. It is possible, however, that this 

stratigraphic relationship may be reversed, or that there may be a mistake in the 1974 English translation 

of Bender's original, 1968 Gennan edition of Bender's synthesis (Phillip Macumber personal 

communication, 1989). Huckreide (1966) found in this series fossils of Me/anopsis praemorsa, 

ostracods, and remains of plants and vertebrate fauna, and on that basis assigned an early Pleistocene 

age to the fonnation. 

The upper part of the Ghor el-Katar series is intruded by basalts, perhaps equivalent to the 

upper flows of the "Cover Basalt" in the northern valley, Potassium/Argon dated between 2.0-1.7 million 

years B.P. (Siedner and Horowitz 1974), and thus providing a convenient marker between Late Pliocene 

and Pleistocene deposits following conventional Quaternary chronologies. 

The Erk el-Ahmar Fonnation. Overlying the Cover Basalt in the northern valley is the Erk el

Ahmar Fonnation, composed of more than 80 meters of clays and marls (Horowitz 1974). The base is 

not exposed, and the top is truncated. The beds, which contain extinct mollusks (Tchernov 1975), are 

strongly faulted and tilted, and represent fresh to brackish lacustrine conditions. Crude stone choppers 

and flakes have been reported in this fonnation, but not described (Horowitz 1979). If this identification 



and association are correct, these are the oldest artifacts known in the Jordan Valley. However, it is 

reported that these artifacts are not in situ (Ofer Bar-Yosef, personal communication 1992). 
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The 'Ubeidiya Formation. Overlying the Erk el-Ahmar Formation in an angular unconformity 

is the 'Ubeidiya Formation, about 150 meters of highly deformed lacustrine and fluviatile deposits. The 

lower part is composed of lacustrine marls with calcareous intercalations containing freshwater 

Melanopsis species (Picard 1965). The middle part is composed of fluviatile conglomerates and 

freshwater lake deposits containing fossils of Late Villafranchian fauna and Lower Paleolithic (Early 

Acheulian) pebble-tools (Stekelis 1966; Stekelis et al. 1969). The upper part of the 'Ubeidiya 

Formation is composed of lacustrine clays, marls, and silts containing gastropods, ostracods, and fish 

remains. 

A minimum age for the archaeological site is provided by Potassium/Argon dates of basalts 

overlying this formation, falling between 680,000-640,000 years B.P. (Horowitz et al. 1973). Long

range faunal comparisons with Eurasian and East African fossil communities lead Tchernov (1988) to 

infer a date of about 1.4 million years B.P. for the archaeological site itself. Bar-Yosef (1987) 

compares the Lower Paleolithic stone tool assemblage most closely to those found in Upper Bed II at 

Olduvai Gorge, and attributes them to the beginning of the dispersal of the Homo erectus population 

from Africa into Eurasia between about 1 million and 800,000 years ago. Together, the faunal and 

typological comparisons suggest an age range between about 1.4-1.0 million years ago for this 

formation. 

The Abu Hahil Formation. The Erk el-Ahmar and 'Ubeidya Formations, together or partially, 

may be equivalent to the Abu Habil Series in the eastern valley, which unconformably overlies the Ghor 

el-Katar Series (Bender 1974). The Abu Habil Series is a sequence of fluviatile conglomerates with a 

limestone matrix containing crude, "AbbeviIIian" (Early Acheulian) handaxes and chopping tools that 

resemble those from 'Ubeidiya (Huckriede 1966). 
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Terrace 8/Unit A. The oldest Quaternary alluvial deposits preserved in the valleys of tributaries 

entering the central Rift are found along the Yannouk and Zarqa rivers, the two largest rivers draining 

the eastern highlands. In the steep-sided valley of the Yannouk River, entering the central Rift 

southeast of Lake Tiberias and forming the boundary between modem Syria and Jordan, at least three 

Quaternary terraces at about 10, 40, and 70 meters above the present channel have been mapped at the 

planned site of the Maqarin Dam (Harza Engineering 1977). Pre-ceramic archaeological associations 

have been reported, but systematic surveys will be necessary to place these fills within Quaternary time, 

and within this preliminary chronology. In the middle basin of the Zarqa River, which flows into the 

central Jordan Valley, five Quaternary terraces have been identified (Besancon and Hours 1985; 

Copeland and Hours 1988). They are all younger than two basalt flows (B-3, B-4) Potassium/Argon 

dated to 3.5-3.0 and 3.25-2.9 million years ago respectively. 

The highest terrace in Wadi Zarqa (Terrace 8/Unit A) lies at about 55 meters above the present 

channel. No artifacts have been found in it to-date, but it may be equivalent to the early Pleistocene 

terrace preserved in the valleys of Syria (Qf IV), thought to predate about 1.0 million years B.P. 

(Besancon and Hours 1985). Because of the age of the artifacts found in the next lower terrace, the 

closest valley equivalents of this highest terrace may be, together or partially, the early Pleistocene Erk 

el-Ahmar, 'Ubeidiya, and Abu Habil formations. 

Terrace 7/Unit B. The next highest terrace in the Wadi Zarqa, lying about 45 meters above the 

present channel, has yielded crude flint flakes, cores, and choppers. A Late Acheulian site was found 

on its surface (Besancon and Hours 1985; Copeland and Hours 1988). Named the "Dauqura 

Formation," it has tentatively been correlated with the "Latamne Formation" (Qf III) in the river valleys 

of northern Syria, which bears "Middle Acheulian" artifacts. North of Wadi Yabis in the central valley, 

a large, heavily rolled Early Acheulian biface (Figure 2.6) and crude, patinated flakes were found more 

than 6 meters below the surface in a wadi bank, within a deposit of red, argillaceous colluvial sediments 
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Figure 2.6. Early Acheulian biface from Wadi Yabis site 154 (from Palumbo et al 1990). 
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at least 1.5 meters thick (palumbo et al. 1990). This deposit may represent reworking of the deposits of 

the fIrst terrace in the Wadi Zarqa, before or contemporaneous with the formation of the second terrace. 

If the correlation with the Middle Acheulian period terrace in Syria (Qf III) is correct (although 

the term "Middle Acheulian" is not in common use now), this unit dates to the early middle Pleistocene 

between about 800,000-600,000 B.P. (Isotopic Stages 22-16). 

Terrace 6IUnit C. The third highest terrace along the middle Zarqa, named the "Bire 

Formation," is characterized by very weathered basalt blocks among numerous flint pebbles in a dark 

matrix (Besancon and Hours 1985; Copeland and Hours 1988). It contains heavily rolled and patinated 

Late Acheulian handaxes and Levallois cores, and has been correlated with a late middle Pleistocene 

terrace (Qf II) in the valleys of Syria-Lebanon. Perhaps roughly contemporary with this third terrace in 

the Wadi Zarqa are the Naharayim and Kufrinja Formations, in the northern and central parts of the 

Jordan Valley respectively (picard 1965; Bender 1974). These are poorly sorted gravel fIlls with red 

argillaceous matrices, intercalations of red-brown loams, and loess-like sediments. The Naharayim 

Formation overlies the Yarrnouk Basalt, Potassium/Argon dated to 690,000-560,000 years B.P. (Siedner 

and Horowitz 1974; Horowitz 1979) and is in tum overlain by the Raqqad Basalt The Kufrinja gravels 

contain Late Acheulian artifacts (Huckreide 1%6) and are overlain by the Ghor el-Katar Basalt and the 

Samra Formation, a freshwater lake marl that precedes the Lisan Fonnation (see below). South of Wadi 

Yabis, at the type location of the Abu Habil Series, Late Acheulian artifacts have been found in a 

"calcreted silt" overlying the Abu Habil conglomerate series (Muheisen 1988). This might. in fact, be a 

marl facies of Unit C. 

According to its archaeological inclusions and the radiometric age of underlying and overlying 

basalts, this unit (a fluvio-limnic series?) probably dates to the end of the middle Pleistocene, during the 

cold cycle between about 200,000-130,000 B.P. (Isotopic Stage 6) 
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Late Pleistocene D\!posits (Figures 2.3, 2.4, 2.5) 

Lacustrine deposits interfingered with fluvial gravels accumulated in the lowlands of the Jordan 

Valley during late Pleistocene time, recordinging fluctuating levels of freshwater and saline lakes, and 

varying stream discharges. 

The Samra Fonnation. Also called the "Hamannar Formation" in the western valley, the Samra 

Fonnation exposed in the central and southern valley includes 25-35 meters of dark grey and greenish 

marls intercalated with calcareous sandstones and sand layers, oolitic limestones, and pebbly 

conglomerates (Picard 1943; Bender 1974; Begin 1974; Abed and Helmdach 1981). The marls contain 

shells of freshwater fauna such as Me/anopsis costata and ostracods (Huckreide 1966). The upper part 

of this fonnation grades into the lower Lisan Fonnation, indicating a transition from a freshwater to a 

brackish lake. The Samra Lake, extending about 190 km from Lake Tiberias to south of the Dead Sea, 

probably existed between about 75,000-60,000 B.P. (Isotopic Stage 4). 

The Lisan Fonnation. Dated by radiocarbon and Uranium-series methods to 70/60,000 B.P. at 

the base of the fonnation, to 17/15,000 b.p./B.P. near the top (Neev and Emery 1967; Kaufman 1971; 

Vogel and Waterbolk 1972), the marly Lisan Fonnation is up to 60 meters thick, composed of 

alternating grey-green (calcite) and white (aragonite) varve-like laminae, with intercalations of thick 

gypsum and tongues of halite. Lenses of sand and conglomerate intrude the sequence from the valley 

margins, indicating fluctuating lake levels and periods of higher evaporation. The Lisan Lake extended 

about 220 km from Lake Tibcrias to a point about 30 km south of the Dead Sea, was about 20 km 

wide, and when it reached its maximum level, was about 220 meters deep. It was hypersaline in the 

south. brackish in the central valley, and fresh in the north. On the margins of the Dead Sea. algal 

activity in the mouths of streams entering the lake fonned laminated tufa lenses within the alluvial fans 

and Lisan marls (Nccv and Emery 1967). In a calculation of the water balance necessary to maintain 

the lake, compensating for increased evapotranspiration of greater vegetation cover, Ben Arieh (1964) 
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estimated that annual rainfall was about 200 mm higher than today during this time span. 

The Wadi al-Hammeh Series. The sequence of late Pleistocene deposits exposed in the Wadi 

al-Hammeh in the northeastern valley was at least contemporaneous with deposition of the upper Lisan 

marls (Macumber 1981, 1984, 1988, n.d.). Meianopsis shell horizons in red clays intercalated in the 

upper parts of the lowest unit exposed, the Wadi Hammeh Conglomerate, have yielded uncalibrated 

(5568 half-life) radiocarbon dates of 33,450 and 29,000 b.p. (Macumber 1988). Closer to the valley, 

this unit grades into the Knob Limestones, comprised of calcareous silts and tufas containing plant 

remains and Meianopsis praenwrsa shells. A thin clay layer in the upper part of the limestone sequence 

contains an Early Kebaran occupation radiocarbon dated to 19,500 b.p., while a radiocarbon date of 

14,970 b.p. was obtained from a Meianopsis horizon in the uppermost part of the limestone sequence. 

Overlying a 2 to 3-meter-thick layer of travertine capping these calcareous silts is a 0.5-meter-thick clay 

layer containing an Early Natufian site radiocarbon dated to about 12,000 b.p., indicating that limestone 

deposition ceased sometime between 15,000-12,000 b.p. The incision of Wadi Hammeh postdates the 

Early Natufian clay deposition, and Macumber (1988) suggests that it was due to the fmal recession of 

Lake Lisan. 

Terminal Lisan Chronology. Until recently, pre-Natufian sites have not been found in the 

Jordan Valley below -180 meters elevation, the maximum level reached by Lake Lisan shortly before it 

began to shrink. However, 16 radiocarbon dates from OhaJo II lying at -212.5 meters, a formerly 

submerged Early Kebaran site found on the southwest shore of Lake Tiberias during a lowstand in 1989, 

range between 21,000-17,500 b.p. and average about 19,000 b.p. (see Appendix A). The Geometric 

Kebaran occupation at Haon II on the southeast shore of Lake Tiberias lies at -195 meters elevation 

(Bar-Yosef 1975a); a radiocarbon date of 17,600 b.p. WllS obtained from Meianopsis praemorsa shells in 

a beach deposit pre-dating the site occupation (Ofer Bar-Yosef, personal communication 1992). 
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In the southwestern valley, a Late Kebaran site (Wadi el-Ahmar I) was recently found at -193 

meters, and a Geometric Kebaran site (Wadi el-Ahmar II) was found at -205 meters during a recent 

survey (Hovers and Bar-Yosef 1987); both sites are buried in colluvial-alluvial sediments overlying the 

final Lisan marl deposits. At about -300 meters elevation in a wadi bank in the southeastern valley, an 

Upper Paleolithic or Kebaran bladelet tool was found in a gravel lense within the upper Lisan marl 

deposits (Copeland and Vita-Finzi 1978). 

Radiocarbon dates on carbonates in the upper part of the Lisan sequence in the northern Dead 

Sea basin range between 36,000-15,150 b.p., while Uranium/Thorium dates on the same part range 

between 38.000-17,400 B.P (Kaufman 1971). Organic materials from upper Lisan marls exposed in the 

Salibiya Basin yielded even younger radiocarbon ages of 13,510±305 b.p. and 13,76O±425 b.p. 

(Schuldenrein 1983), supporting a later final recession. 

All together, the archaeological and radiometric dating indicate that the level of the Lisan Lake 

fluctuated greatly after it began to recede as early as 20.000 radiocarbon years b.p., when cold-arid 

conditions peaked during the late Pleistocene, and when sudden downfaulting may have occurred in the 

northern valley (see discussion of role of tectonism below). Receding in phases that left multiple 

stranded beach lines, the lake was significantly shrunken by about 13,000 b.p. But perhaps much of the 

valley floor and its margins, including wadi mouths and depressions, were often marshy until about 

12,000 radiocarbon years b.p., when a major cycle of erosion and downcutting was triggered by the final 

recession phase. 

Terrace 5/Unit D. A total of three terraces were formed in the major tributary drainages of the 

valley during the time span represented by Lake Lisan. The fourth highest terrace in the Wadi Zarqa, 

. called the "Khirbet Samra Formation," is a 2 to 4-meter-high, reddish, colluvial fJ.ll composed of two 

members, and includes eolian sediments. It contains early Mousterian handaxes and Levallois flakes, 

points, and cores, and may correlate with the late Pleistocene terrace (Qf I) in Syria (Besancon and 

Hours 1985; Copeland and Hours 1988). 
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Middle Paleolithic (Levalloiso-Mousterian) artifacts that were transported only a short distance 

have also been found in fluvial facies of the Lisan marls, at some depth below the top of the Lisan 

Fonnation. At Haon II on the southeast shore of Lake Tiberias, both unabraded and abraded Mousterian 

artifacts were found in a conglomerate lense overlain by 1.5 meters of marls (Bar-Yosef 1975a). At 

Fazael I in the southwestern valley, unabraded Levalloiso-Mousterian blades and flakes occur within 1 

to 2-meter-thick gravels interfingered with Lisan marls, and intruded by travertines that have yielded 

Uranium-Thorium ages of 136,000±9000 B.P. and 63,000±4oo0 B.P. (Goring-Morris 1980b). At -160 

meters elevation, north of Wadi Yabis at the edge of the central valley (WY 160), unabraded Levallois 

flakes and retouched tools were found in a 2-meter-thick deposit of reddish-brown clayey silt with 

lenses of channel gravels (palumbo el al. 1990). In a' nearby wadi, this unit may be equivalent to the 

4.5-meter-thick unit of silt and gravel unconfonnably overlying the colluvial unit containing Acheulian 

artifacts (WY 154). 

On stratigraphic and artifactual grounds, this unit of colluvial, alluvial, and spring deposits 

probably dates to early Lisan/early Mousterian time, during a cold-humid cycle (Isotopic Stage 4) 

contemporary with the Samra Lake, between about 75,000-60,000 B.P. 

Terrace 4/Unit E. The "Oberterrasse" visible in many drainages has late Mousterian artifacts at 

the base, and Upper Paleolithic (including Kebaran age) artifacts near the top (Picard 1932). The 

highest of four terraces preserved in the upper Wadi el-Hasa (Vita-Finzi 1964, 1966) is also at least 

partially equivalent to Unit E. Lying 10-30 meters above the present channel, this terrace is composed 

of iron-stained angular gravels and calcareous silts with clayey rootlet horizons. It was originally 

reported to contain Middle Paleolithic stone tools, and a Kebaran site was found on its carbonate

indurated surface. In a revised terrace chronology (Vita-Finzi and Copeland 1978) it was dated to 

between about 45,000-25,000 b.p., while Schuldenrein (1988) now associates this deposition with a lake 

stand in Wadi el-Hasa between about 25,000-15,000 b.p. "Aurignacian" flint blades and blade tools 
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occur within the second terrace in Wadi el-Hasa, a localized deposit of stream-laid angular gravel and 

silt accumulated 1-2 meters thick in embayments cut into the highest terrace; a late Upper Paleolithic 

(pre-Kebaran) age for this cut-and-flU cycle was therefore suggested (Vita-Finzi 1964). On the basis of 

more recent fleld studiy, this second flll in Wadi el-Hasa is now dated to late Epipaleolithic time 

(15,000-10,000 b.p.) by Schuldenrein (1988). 

In several valley margin localities in lower Wadi Fazael, Middle Paleolithic (Levalloiso

Mousterian) tools have been found in debris flow gravels that form the basal fan deposits, and that are 

overlain by a thin (5 cm) layer of laminated Lisan marl. In the same wadi, calcareous colluvial deposits 

unconformably overlying the weathered Middle Paleolithic travertines and gravels contain three in situ 

terminal Upper Paleolithic sites: Fazael IX, X, and XI (Goring-Morris 1980b). Upper and lower 

artifact-bearing horizons can be distinguished in this unit, with micromorphological evidence of 

pedogenesis in both (Schuldenrein 1983). At the eastern margin of the central valley, fluvial and 

lacustrine facies of this age interflnger in the upper part of the Lisan Formation. At the mouth of Wadi 

el-Yabis, for example, an Upper Paleolithic blade core was found 5 meters below the top of the fan 

sequence, in a thin bed of clayey silt overlying fluvial grave.ls and sands and underlying 1 meter of 

laminated marl with clay lenses (Figure 2.7). 

Where both the lower alluvial and the upper colluvial members of the "Oberterrasse" are 

represented, in both wadi terraces and valley fans, the whole formation may date from late Mousterian 

through Upper Paleolithic time (late Isotopic Stage 3 - early Stage 2), between about 45,000-25,000 

radiocarbon years b.p. 

Terrace 3/Unit F. Preserved in the lower parts of some drainages, and the upper reaches of 

others entering the central rift, this unit is divisible into at least three members: 

Member Fl. At Fazael III in the southwestern valley, unabraded Early Kebaran stone tool 

assemblages (Fazael III-D, III-B) occur in two flood deposits, together almost 1 meter thick, 
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unconfonnably overlying the basal gravels containing Middle Paleolithic artifacts (Schuldenrein 1983). 

The upper deposit is capped by a soil horizon, upon which artifacts are concentrated. 

Member F2. The upper Early Kebaran surface at Fazael III is overlain by two strata of poorly

sorted, coarse channel gravels and sands 0.6 meters thick (Shuldenrein 1983). No signs of weathering 

are apparent, indicating rapid aggradation. 

Member F3. Above these channel deposits is a calcareous, poorly-sorted deposit with abraded 

Late Kebaran stone tools (Fazael III-A) and capped by a erosion-truncated soil horizon. This unit may 

have at least two members locally; at Fazael VII, Late Kebaran lithic assemblages are associated with 

colluvial-alluvial sediments representing two cycles of deposition separated by a pedogenic horizon 

truncated by minor gullying (Schuldenrein 1983). 

In the northeastern foothills of the central rift, a Late Kebaran occupation is also contained in 

colluvium overlying basal gravels in upper Wadi Ziqlab (Field 1989a. 1991). In the eastern foothills, 

the lowest gravel terrace (Qf 0) in the Zarqa River valley, the "Sukhne Fonnation," may be equivalent 

to these deposits; it has yielded a wide variety of Late Kebaran (pre-Geometric) flint tools, while a Pre

Pottery Neolithic site was found on its surface (Besancon and Hours 1985). Southeast of the Dead Sea, 

a Late Kebaran site (WH 1065) in Wadi el-Hasa is contained in colluvium, while a tufa deposit 

indicating spring activity was radiocarbon dated to 20,300±600 b.p. (Schuldenrein 1988). 

When the evidence is considered together, it appears that, following an interval of erosion and 

lake stand between about 25,000·20,000 b.p., Unit F was fonned by channel, colluvial, and spring 

deposition between about 20,000·15,000 b.p. Episodes of surface stability and soil fonnation separating 

at least three members in some locations. 

Terrace 3/Unit G. At Fazael VIII, mixed channel gravels and stoney colluvium unconfonnably 

overlies the Kebaran sediments and contains a slightly rolled Geometric Kebaran lithic assemblage 

(Schuldenrein 1983). Geometric Kcbaran and Early Natufian stone tools were found at Fazael VI, 
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within and on top of colluvium representing the uppennost deposits of the upper terrace (Terrace 3; Bar

Yosef et al. 1974). At the edge of the Salibiya Basin, 1 meter of in situ Early Natufian occupation 

deposits (Ofer Bar-Yosef, personal communication 1992) are contained in mixed colluvial-alluvial silts 

and tufas fonning the top of the fan deposits exposed at Es-Salibiya XII (Schuldenrein 1983). The 

Early Natufian occupations at Beidha are stratified within channel sands and gravels capped by a soil 

horizon (Field 1989b). The top of the Lisan Fonnation is a deeply dissected erosional surface 

throughout the Jordan Valley, but is particularly so in the south. In the central valley, the "Damiya 

Fonnation," more than 10 meters of red colluvial sediments, unconfonnably overlies the Lisan marls 

(Abed 1985). Stratigraphically, it may thus be equivalent to the Geometric Kebaran-Early NatufIan 

colluvium in the southwest valley (Unit G). 

A period of high spring discharge during the tenninal Pkistocene is evident in every part of the 

valley. Along the southeastern margins of the valley north of the Dead Sea, spring-deposited tufas 

grading laterally into cemented channel gravels overlie the eroded top of the Lisan marls in several 

locations (Vita-Finzi 1982). In the northeast valley, the thick travertine bed in Wadi al-Hammeh may 

correspond to these spring deposits elsewhere in the valley. Microlithic flaked stone tools, including 

lunates, were found on top of tufa deposits in Wadi Rashash in the southwestern valley (Vita-Finzi 

1964). A tufa deposit immediately underlying the Late Natufian occupation at Es-Salibiya II-III 

provided a radiocarbon age of 12,1l0±1oo b.p. (Schuldenrein 1983). The nearby Late Natufian site at 

Fazael IV also overlies tufa deposits (Goldberg 1981). Horowitz (1979) suggests that travertines were 

also deposited in the Beisan Plain during this time. 

According to these preliminary correlations. following a period of erosion during the retreat of 

Lake Lisan (ca. 15,000-14,500 b.p.), there was a period of seasonal spring discharge and colluvial

alluvial deposition in the central Jordan Rift and its tributaries between about 14,500-13,000 b.p., 

tenninated by a period of floodplain and fan stability and soil fonnation until about 12,000 b.p. 
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Tenninal Pleistocene to Mid-Holocene Deposits (Figures 2.3, 2.4, 2.5) 

Terrace 2IUnit H. In the Jordan Valley, alluvial fans composed of gravel derived from earlier 

terraces and colluvium from hillslopes unconformably overlie the Late Pleistocene marls, tufas, and 

gravels, spreading into a broad apron (or bajada) of coalescing fans at the base of the escarpments. 

These fans are deeply incised, and a lower, 3 to 4-meter-high terrace is found 3-10 meters below the fan 

surfaces. Buried archaeological remains exposed in many locations reveal that the well-sorted upper fan 

deposits, representing regular deposition by either perennial or seasonal stream discharge, aggraded 

rapidly between about 11,500-3600 b.p. 

A fill preserved in many tributary valleys corresponds to this valley fan formation. The third 

terrace in Wadi el-Hasa is 5 meters high and composed of well-bedded sandy silts and rounded gravels 

with charcoal lenses, carbonate horizons, and rootlet wnes. It contains numerous early to middle 

Neolithic stone tools. Because the first and second terraces in Wadi Hasa correspond to Picard's 

"Oberterrase," Vita-Finzi (1966) named the third fill the "Hasa Formation," which he believed was 

deposited between about 8000-4000 b.p. (Copeland and Vita-Finzi 1978); Schuldenrein (1988) now 

dates this fill between about 10,000-4000 b.p. 

Evidence from other drair.ages indicates that this terminal Pleistocene to mid-Holocene 

aggradation was interrupted, however, by several widespread phases of surface stability or minor 

downcutting, and can therefore be divided into at least seven members: 

Member Hl. The soil horizon capping the alluvial sands and gravels containing the Early 

Natufian occupations at Beidha is truncated by erosion (Field 1989b). Stony colluvium and tufas 

containing Late Natufian occupation horizons overlie the eroded surface of the Lisan marls in the 

southwestern valley (Schuldenrein and Goldberg 1981), where local ponding during this period, 

indicated by organic and anaerobic silts and clays, was followed by pedogenesis (Schuldenrein 1983). 

In the southeastern valley, the Late Natufian occupation at Umm el-Quttein occurs within a dark, 
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organic alluvial sand with abundant snail shells. above an erosional surface that truncates partially 

lithified eolian sands (Figures 2.8. 2.9); the relative stratigraphic position of nearby travertine beds is 

uncertain. In the southwestern valley. following the Natufian occupation at Jericho radiocarbon dated to 

about 11.100 b.p .• that site was cut into by a series of erosional channels before the establishment of the 

early Neolithic (Sultanian) settlement (Kenyon 1981). 

Two moist-dry cycles are thus indicated in the tenninal Pleistocene. between about 12.000-

10.000 b.p. Following a period of soil fonnation. general downcutting began in the central Jordan Rift 

about 12.000 b.p. Spring. marsh. and colluvial deposits fonning this member were subsequently 

deposited during a moist phase. followed by very dry conditions between about 11.000-10.000 b.p. 

recorded by erosional surfaces and eolian deposits with paleosols containing Late Natufian occupations. 

This evidence supports the previous suggestion that the very dry conditions of the Late Natufian period 

may be equivalant to the cold-dry Younger Dryas event in Europe (Bar-Yosef and Belfer-Cohen 1989). 

Member H2. Alluvial fans began to aggrade rapidly by about 10.000 b.p. Early PPNA 

(Sultanian) occupations at Jericho and Gilgal I radiocarbon dated to about 10.000 b.p .• are partially or 

completely interbedded with thick alluvial fan deposits. while the PPNA occupations at Netiv Hagdud 

and at Gesher were also found within a dark. alluvial clays (Bar-Yosef 1980b). Aquatic snail shells 

found in PPNA deposits at Jericho (Kenyon 1981). and the abundant remains of waterfowl at PPNA 

Gilgal (Noy et al. 1980) reflect either perennial surface water. or a higher water table. Sediment 

gleying and travertine deposition at PPNA Gilgal also indicate a higher water table. while initial 

pedogenesis suggests surface stahilization by renewed vegetative cover (Schuldenrein and Goldberg 

1981). A soil horizon also developed above travertines in the Beisan Plain during tllis period (Horowitz 

1979). 

The construction of a 1.8-meter-wide wall on the west side of the settlement at Jericho during 

Stage III of the PPNA period may represent an attempt to protect the inhabitants from seasonal floods 
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and mudflows (Bar-Yosef 1986a). During Stage V, the frrst wall was buttressed by a second outer wall, 

and an eight meter wide, two meter deep ditch was excavated in front of it (Kenyon 1981). After the 

ditch rapidly filled with alluvial silts during Stage VI, a third wall was built on top of the earlier two 

during Stage VII. Alluvium continued to build up on the outside of the wall, accompanied by the 

buildup of occupational debris on the inside, until the top of the wall was reached by Stage VIII, when 

it went out of use. Floods eventually washed away the PPNA wall on the northern side of the 

settlement, and truncated the top of PPNA deposits on the southern side. At least two later episodes of 

slope erosion are also evident during the PPNA occupation, between Stages VIII-IX, and between X-XI. 

Neev and Emery (1967) have reconstructed the post-Pleistocene hydrological history of the 

Dead Sea Basin on the basis of relative rates of deposition and evaporation of stratified sediments, as 

well as the sizes and morphologies of those sediments, in lake-bottom core samples, with organic 

material providing radiocarbon dates at a few intervals. Interruptions in salt deposition in the South 

Basin of the Dead Sea occurred, presumably, when runoff entering the lake exceeded evaporation, 

diluting the salinity of the waters. A sample of disseminated organic carbon taken from an extensive, 

gleyed and laminated clay bed between salt tongues in the southern basin of the Dead Sea, representing 

a relatively humid climate and increased runoff during the early Holocene, yielded a radiocarbon date of 

98SO±1S0 B.P. (Neev and Emery 1967). 

This member represents rapid aggradation by higher-flowing streams, interrupted by several 

minor erosional episodes, and terminated by a period of surface stability that allowed initial soil 

formation. The known radiocarbon ages of in situ prehistoric occupations contained in this deposit dates 

it to the initial Holocene between about 10,000-9,200 b.p. 

Member H3. The top of the PPNA deposits at Jericho were truncated by a third cycle of slope 

erosion and a series of rapid wadi cut and fill episodes during a period of abandonment (afler Stage XI) 

before occupation during the PPNB period (Kenyon 1981). PPNB cultural deposits on the west slope of 
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the Jericho mound were removed by L'lter Pottery Neolithic pits, but it is possible that the settlement 

was protected from floods by another ditch and wall system during this period of occupation. On other 

parts of the mound, this erosional surface is overlain by alluvial silt and gravel, upon which the PPNB 

occupation was established (Kenyon 1981). At least one episode of slope erosion is evident at Jericho 

during the PPNB period (Stage XX), as well as a later accumulation of colluvium. In the northern 

Jordan Valley, PPNB occupations at Beisamoun, Khirbet Sheikh 'Ali, and Munhata are also partially or 

completely buried by early Holocene alluvial deposits (Bar-Yosef 1980b, 1986a). In the southern Rift, 

the PPNB occupation at Beidha is buried in 2.5 meters of alluvial silty sands (Field 1989b). Sometime 

after the initial PPNB occupation at Jericho, the water table rose through the several floor levels, leaving 

traces at a height of 4-5 meters above the underlying, culturally-sterile marl (Garstang and Garstang 

1948). 

These conditions of higher water table and streamflow appear to have been interrupted between 

about 8000-7700 b.p., when every PPNB settlement in the Jordan Rift was abandoned, while 

occupations continued in the adjacent highlands (such as at the "PPNC" occupations at 'Ain Gazal and 

'Ain Jamam; see discussion of radiocarbon chronology in Chapter III). At Jericho, heavy erosion 

truncated the top of the PPNB deposits (Kenyon 1981). 

These archaeological associations indicate that multiple cut-and-fill cycles occurred in the 

valley during a period of landscape instability between about 9200-8000 b.p., followed by widespread 

erosion of fan surfaces between about 8000-7700 b.p. 

Member H4. Above the eroded fmal PPNB surface at Jericho, water-laid silt and gravel is 

interbedded with Pottery Neolithic deposits (Kenyon 1981). Along the major eastern tributaries of the 

Jordan River, early Pottery Neolithic habitation sites are found buried within the middle fan deposits. 

The "Yarmukian" site at Sha'ar ha-Golan in the northern central rift was found within clay beds buried 

by 1-1.5 meters of younger alluvium deposited by the Yarmuk River (Stekelis 1972). 
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At Qatar el-Zakari on the Wadi Zarqa, a "Late Neolithic" site was fIrst identified by Ibrahim et 

al. (1976), and a few collected flint tools were described by Kafafi (1982). In 1988 and again in 1992, 

the author found typical "Yarmukian" flint tools and charcoal fragments in an occupation horizon of 

light brown silt interbedded with 2 meters of angular gravel and silt accumulated above .5-1.5 meters of 

massive, possibly eolian-deposited sand on top of the lacustrine Lisan marls (Figure 2.10, 2.11). 

Aggrading conditions apparently resumed during the early Pottery Neolithic, depositing the alluvial silts 

and gravels of this member sometime between about 7700-7000 b.p. 

Member HS. A major pulse of colluviation and debris flows representing accelerated erosion of 

highland slopes occurred during the Late NeolithiclEarly Chalcolithic periods. A Late Neolithic 

occupation is buried within thick colluvium overlying early Neolithic alluvium in the upper Wadi Ziqlab 

(Field 1989a, 1991). Two meters of redeposited terra rossa soil, stripped from the eastern foothills, 

separate the Yarrnukian and Late ChalcoIithic occupations at Tell Abu Hamid in the central valley 

(Rewerski 1988). 

Within the upper meter of poorly-sorted angular gravel and silt overlying the Yarrnukian silt at 

Qatar el-Z1kari in the east-centra1 valley (Figure 2.10, 2.11), the author found pottery sherds and flint 

tools that date either to the Pottery Neolithic or the Early Chalcolithic period. At Qabr Effendi in the 

southeastern valley, the author found that more than 1 meter of fme light brown silt, interbedded with 

thin lenses of highly organic grey clay, accumulated on top of the heavily eroded lacustrine Lisan marls. 

It contained charcoal fragments, and Late Neolithic/Early Chalcolithic pottery sherds and chipped stone 

tools (Figures 2.12, 2.13). 

Surfaces apparently stabilized at the end of this aggradation. A "humus line" (soil horizon) 

caps the late Pottery Neolithic deposits at Jericho, reflecting stabilization of the mound surface during a 

long period of abandonment before the Early Bronze Age occupation; Frederick Zeuner (in Kenyon 

1981 :96) suggested that a period of 300± 1 00 years would have been necessary for its formation, though 
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Figure 2.11. Yarmukian (pottery Neolithic A) chipped stone tools from Qatar el-Zakari. 1-3) 
denticulated blades with silica-polish; 4) borer; 5) biface fragment; 6) end scraper; 7) side scraper (4-7 
from Kafafi 1982). 
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this can only be considered as an estimate unsupported by independent dating methods. At Qatar el

Zakari, a soil horizon caps the silts and gravels containing Pottery Neolithic or Early Chalcolithic 

pottery sherds (Figure 2.10). In the southeastern valley, rapid colluviation was also followed by surface 

stabilization, and then by downcutting. At' Affash, Ghannam, and Ghrubba in the southeastern valley, 

the author found a 0.75 meter thick unit of red clayey colluvial silt with a weak soil structure, and 

containing Pottery Neolithic B/Early Chalcolithic pottery sherds and flint tools (Figures 2.14-2.17). 

Unlike in terrace deposits in the northern valley, is not covered by later deposits; the top of this deposit 

is deflated, and the resulting pavement caps the upper terrace sequence in the southern valley. 

Downcutting thus post-dates these occupations, and may predate downcutting in other parts of the 

valley. 

Picard (1943:158) arguoo that "the Jordan alluvions of the ez-Zor plain do not appear before 

the. Neolithic and are to be wholly assigned to the Holocene" because of the absence of earlier sites in 

the lower gorge. While early Pottery Neolithic (Yarmukian) sites are found buried in upper fan deposits 

and on the edge of the escarpment overlooking the Zor, Pottery Neolithic settlements, including one 

yielding two radiocarbon dates ranging between 7000-6700 b.p. (Gophna and Kislev 1979, 1989; 

Gophna and Sadeh 1988), are the earliest sites found on the active floodplain. In the central Jordan 

River Valley, Nir and Ben-Arieh (1965) identified remnants of an intermediate terrace halfway between 

the valley floor and the present floodplain, which they attribute to a temporary rise in the level of the 

Dead Sea during the early Holocene, or a standstill in the recession of Lake Lisan. The formation of 

thick salt tongues in the southern basin of the Dead Sea between about 7000-5500 b.p. indicate 

decreased runoff and increased evaporation during the driest climatic fluctuation represented in Holocene 

deposits in the Dead Sea basin (Neev and Emery 1967). 

This member represents a period of accelerated erosion of highland slopes and accumulation of 

debris flows and colluvium in the Jordan Valley and its tributary valleys that began by about 7000 b.p. 

Surface stabilization. indicated by soil formations, occurred in some locations by about 6000 b.p. The 
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Figure 2.17. Pottery Neolithic B/Early Chalcolithic chipped stone tools from Ghannam. 1) 
projectile point; 2) side scraper; 3) celt. 



downcutting that tenninated this deposition may have begun earlier in the southern valley than in the 

central and northern parts of the central Jordan Rift. 
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Member H6. General aggradation resumed at a slower rate between about 5500-4300 b.p., 

during the Late Chalcolithic through mid-Early Bronze II periods. In the northern valley, a sand and 

gravel layer. up to 0.5 meter thick and containing Me/al/opsis shells. separates the Yannukian and EB 

IV occupations at Sha'ar ha-Golan (Stekelis 1972). Me/al/opsis shells from dark clay deposits on top of 

the Lisan Fonnation at Tel Tsofim (-243 m elevation) have yielded radiocarbon dates of 5050 and 4500 

years b.p. (Neev and Emery 1967). indicating perennial freshwater marshes in the Beisan Plain. Their 

presence does not imply a remnant early Holocene lake in the basin (Koucky and Smith 1986). because 

the area was drained already by about 7000 b.p .• when the nearby site of Tel Tsaf (-280 MSL) was frrst 

occupied in the new. lower gorge of the Jordan River (Gophna and Sadeh 1988). Rather, their presence 

probably indicates a higher water table and regular. perhaps annual inundation. 

In the east central valley. in Wadi Sleikhat (Figures 2.18. 2.19) and in Wadi Sarar (Figures 

2.20. 2.21), the author found Late Chalcolithic-Early Bronze I occupations in grey silts 2 meters below 

the top of fan sequences (Figures 2.18-2.21). At Qatar el-Zakari. 1.5 meters of dark brown clayey silt 

with high organic content and columnar structure overlies the late Neolithic-Early Chalcolithic gravel 

unit. and contains a thin gravel lense of unknown extent which contains Late Chalcolithic pottery sherds 

(Figure 2.8). This thick. partially developed soil may be the result of sustained agriculture under 

conditions of regular inundation. In Wadi Kafrein west of Tell Hammam, a O.3-meter-thick layer of 

light brown sandy silt containing Early Bronze Age I pottery sherds was found sandwiched between 

similar thicknesses of reddish brown clayey silt, and buried beneath another 1.5 meters of alluvial 

deposits containing historic artifacts (Figure 2.22). 

The thinning of this unit towards the southern valley suggests a wetter-to-drier climatic gradient 

during this period of deposition. In Wadi Fazael in the southwestern valley. the pink. silty. slope wash 
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backed and truncated blade; 2-3) tabular flint scrapers; 4) celt with polished end; 5) resharpened celt. 
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colluvium of the "Unnamed Clastic Unit" buries Late Chalcolithic occupations (Schuldenrein and 

Goldenberg 1981; Schuldenrein 1983). Lisan-type lacustrine sediments, instead of fluvial sediments, 

were deposited in the Dead Sea basin between about 5500-4500 b.p. (Neev and Emery 1967). On the 

other hand, the thick, well-sorted, silty deposits containing Late Chalcolithic and Early Bronze I 

occupations in the central and northern valley indicate regular sheetflooding of fan surfaces - conditions 

amenable to runoff harvesting and floodwater farming. 

This reconstruction is supported by both sedimentological and archaeological evidence. 

Ditches, terraces, and reservoirs for diverting and storing increased runoff were construc~d at several 

protohistoric town sites in the Valley. At Jericho. a V-shaped ditch was excavated on the west side of 

the mound during the first phase of Early Bronze Age occupation (Stage XXXIV), followed by a series 

of five more ditches as each rapidly silted up (Kenyon 1981). On the north side of the mound. the first 

ditch precedes construction of the Early Bronze Age town wall, and subsequent ditches silted up rapidly 

(Kenyon 1981). At least two episodes of erosion are apparent in stratified EB deposits, however. 

Channel-bottom terraces to trap soil and slow runoff, as well as a large municipal reservoir, were 

constructed at Tell el-Handaquq on the Wadi es-Sarar in the east-central valley during this 

mid-Holocene cycle of higher, more predictable surface runoff (see Chapter IV). 

This mid-Holocene cycle of aggradation was terminated by a major cycle of slope erosion, 

lowering of the water-table, and channel downcutting, beginning by about 4500 b.p. in the southern 

valley, and by about 4300 b.p. in the central valley. These changes in the landscape and hydrology 

were probably the primary causes of the evident widespread abandonment of protohistoric settlements in 

the valley that were dependent on runoff storage and floodwater farming (see Chapter IV for an 

example). 

Kenyon (1957, 1979) noted that all of the Early Bronze Age tombs ncar the Jericho mound 

were found without roofs, while all of the tombs constructed during the subsequent "Intermediate Early 

Bronze-Middle Bronze" period (EB IV) had intact roofs; therefore, at least 2 meters of the soft rock of 
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the slope into which the tombs were cut eroded during the interval. In addition, the deposits in the 

Proto-Urban (EB I) Tomb K2 were found in a cement-like matrix of gypsum, deposited by a lowering 

of the water table. A tomb of the Intennediate Early Bronze-Middle Bronze Age was subsequently cut 

into this indurated material. The lowering of the water table and related erosion, which Kenyon 

attributed to human deforestation of the surrounding slopes, can therefore be dated to at least 4300 b.p. 

at Jericho (Kenyon 1979). In the central valley, the downcutting Wadi es-Sarar breached a series of 

channel bottom terraces during or after the final occupation of Tell el-Handaquq, radiocarbon dated to 

about 4300 years b.p. (see Chapter IV). 

In his studies of the geomorphology of alluvial fan surfaces southeast of the Dead Sea, on 

which were established Early Bronze Age settlements at Bab ed-Dhra and Numeira, Donahue (1981, 

1982, 1985) concluded that, prior to initial occupation of the sites about 5500 B.P., the adjacent wadis 

were less steep-sided and 28 and 50 meters shallower, respectively, than they are today. The sequences 

of wadi deposits, datable by the pottery sherds washed off of the sites, indicate that these fans were 

aggrading between about 5500-4500 b.p. Rapid channel aggradation occurred in the wadi next to Bab 

ed-Dhra between about 4500-4300 b.p., perhaps due to terracing of the channel bottom and disturbance 

of the surrounding slopes by agricultural activities. Colluvial deposits containing EB IV pottery sherds 

indicate accelerated slope erosion and wadi downcutting between about 4300-4000 b.p., during which 

the settlements were abandoned. 

The end of the mid-Holocene phase of alluvial aggradation is also recorded in bottom 

sediments of the Dead Sea. A sample of disseminated organic carbon, taken from a thin clay lamination 

near the base of the uppermost salt tongue in the southern basin of the Dead Sea, yielded a radiocarbon 

age of 4410±320 years b.p. (Neev and Emery 1967): the subsequent formation of salt tongues indicate 

several centuries of arid conditions. 

In summary, the archaeological associations indicate that the alluvial silts and gravels of 

Member H6 aggraded relatively continuously between about 6000-4500 b.p. However, as at the end of 
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the previous major deposition, the cycle of downcutting that terminated this deposition may have been a 

time-transgressive process, beginning earlier in the southern valley and moving gradually northward. 

Perhaps this trend reflects a slow northward advance of the boundary of arid climate at the end of a 

mid-Holocene warm-wet period, beginning about 4500 b.p. in the southern valley, and reaching the 

central valley by about 4300 b.p. Alternately, two episodes of downcutting occurred in short 

succession. 

Member H7. There is some evidence that, after a cycle of general erosion and downcutting 

during the beginning of the Early Bronze Age IV period, aggrading conditions resumed later during this 

relatively long archaeological period. Perhaps this occurred after about 4000 b.p., the beginning of the 

radiocarbon-dated EB-MB occupation at Jericho. The final Early Bronze Age ditches excavated on both 

the south and north ends of the mound at Jericho gradmilly filled by silt and gravel containing a large 

quantity of EB-MB (early EB IV) pottery sherds (Kenyon 1981). At Sha'ar ha-Golan. the MB I (late 

EB IV) occupation is found within a layer of grey loam with clay lenses and almost 1 meter thick layer 

of "black marshy earth" with rolled basalt pebbles (Stekelis 1972:5). In Wadi Rama in the southeastern 

valley, the autllOr found almost 1 meter of dark brown, highly organic silty clay containing Early Bronze 

Age IV pottery sherds. and charcoal and lenses of alluvial silt and gravel overlaid by more than 1 meter 

of later, poorly sorted flood deposits (Figure 2.23). Thes;;; dark, organic clays reflect perennial or 

seasonally wet conditions and a higher water table over a significant period of time. 

This geomorphological evidence of a brief wet spell just after 4000 years ago is supported by 

the expansion of sites into the Negev and Sinai deserts (palumbo 1990), and by deposition 'of swamp

like sediments in the coastal plain of Palestine (Neev el al. 1987) during this period. In the Jordan 

Valley, this aggradational phase was, in tum. terminated by slope erosion and downcutting. Erosion of 

the slopes of the Jericho mound accelerated between the EB-MB (EB IV) and Middle Bronze Age 

occupations (Kenyon 1931). At Sha'ar ha-Golan. the channel of the Yarmouk River incised through the 
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EB IV/MB I deposits fonning the uppennost unit exposed in the upper terrace (Stekelis 1972). 

Spreading erosion and downcutting in the valley between about 4500-4300 b.p., was followed 

by accumulation of this member in some localities on top of Unit H sediments, initially by debris flows 

and then by sheetflows and overbank deposition, between about 4300-3600 b.p. This member is 

therefore the uppennost deposit of Terrace 2/Unit H in some drainages. 

Historic Deposits (Figures 2.4, 2.5) 

Terrace I/Unit I. About 2800 years ago, aggradation of the "Historical Fill" (Unit I) began in 

the largest tributary valleys of the Jordan Rift. In contrast to the larger tributaries, the smallest fans 

fonned by non-perennially flowing wadis entering the east-central valley were not incised until relatively 

recent historic time, such that historic deposits fonn the uppennost fan deposits in some small drainages. 

The author found more than 2 meters of poorly-sorted grey silt and gravel containing mixed late Iron 

Age, Byzantine, and medieval Islamic pottery sherds accumulated on top of the Late Chalcolithic - Early 

Bronze Age I silts in Wadi es-Sleikhat (Figure 2.18). The top of this unit is capped by a 

well-structured, OJ-meter-thick soil horizon, fonning the present surface of the entire sequence exposed 

in the 6-meter-high wadi bank. In the uppennost fan deposits of Wadi Rama, the author also foun4 

about 1 meter of poorly-sorted silt and gravel topped by a thin layer of gravel containing Byzantine and 

medieval Islamic pottery sherds deposited above the Early Bronze IV clays (Figure 2.23), indicating 

increased frequency of floods and debris flows rather than gradual deposition during this period. In the 

larger drainages, historic alluvium fonns tJle lowest, 3 to 4-meter-high terrace with two distinguishable 

members. 

Member 11. The lower member, is composed of poorly-sorted silts and gravels and contains 

late Iron Age, Roman, and Byzantine sherds. In the Wadi Zarqa, the lowest terrace is up to 50 meters 

wide and 4 meters high, is composed of poorly-sorted silts and gravels, and contains late Iron Age and 

Byzantine sherds in the lower half. In Wadi Kafrein ncar Tell Hammam, tJ1C author found 1 meter of 
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light brown sandy silt containing late Iron Age and Byzantine period pottery sherds above Early Bronze 

Age silts and clays (Unit H), and covered by 0.25 meters of reddish brown clayish silt fonning the top 

of the alluvial and cultural deposits exposed in the south bank (Figure 2.22). About 100 meters to the 

west of Tell Hammam, this artifact-bearing alluvial unit thickens to 3 meters. This member is 

equivalent to the "Roman fill" (Fill IV) in Wadi el-Hasa (Copeland and Vita-Finzi 1978), and also the 

"Nabataean terrace" at Beidha (Field 1989b). 

Alternating beds of light brown to black sandy clay separated by occasional salt tongues in the 

Dead Sea basin indicate moderately arid climate and increased human impact on the rate of run-off 

between about 4000-1000 years ago, the Middle Bronze Age through Byzantine periods (Neev and 

Emery 1967). The end of this mostly dry phase with occasional humid episodes is marked by plant" 

detritus found between underlying gypsum and halite laminae and overlying marls, which yielded a 

radiocarbon date of 930±165 years b.p. Severe floods joined the northern and southern parts of the 

basin about 1500 B.P., and since then erosion has been moderate in the upper watershed of the Dead 

Sea basin, while salt has been deposited continuously in the southern part of the Sea itself until a few 

centuries ago. 

From consideration of all of the geomorphological and stratigraphic evidence it may be inferred 

that, following a hiatus in deposition and general erosion between about 3600-2800 b.p., rapid but 

episodic deposition of colluvial deposits and debris flows fonned this member between about 2800-1100 

B.P., during the late Iron Age through the Roman and Byzantine periods. 

Member 12. Overlying this layer of colluvium and debris flows in many locations is a well

sorted silt containing late medieval Islamic sherds. Me/anopsis shells found in the upper fill of the 

lower terrace at the confluence of Wadi Rama and Wadi Kafrcin in the southeastern valley indicate 

perennial stream flow or swampy conditions during deposition (Sparks 1964). The well-bedded silts and 

gravels fonning the upper half of the lowest terrace in Wadi Zarqa contains medieval Islamic pottery 
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sherds. Above the upper terrace clayey silt unit bearing Late Chalcolithic artifacts at Qatar el-Zakari is 

about 25 centimeters of light brown silt containing medieval Islamic pottery sherds (Figure 2.8). This is 

the uppermost alluvial deposit exposed in north bank of the Wadi Zarqa midway between the eastern 

escarpment of the valley and the Jordan River to the west, the top of which forms the present surface of 

the terrace, about 10 meters above the lower terrace. 

The uppermost silt layer formed on the top of the upper terrace at Qatar ez-Zakari probably 

represents a soil built up during a period of increased rainfall, or by sustained irrigated agriculture 

during medieval Islamic times, after the late prehistoric cycle of downcutting and flooding, and 

contemporaneous with the formation of the upper member of the lower terrace. Neev and Emery (1%7) 

estimate that increased stream flow and flooding after about 1000 B.P. boosted the inflow into the Dead 

Sea by one-third or more and resulted in a rise in the level of the Dead Sea and an increase of its area 

by the same amount until reaching its maximum level and extent during the early twentieth century A.D. 

This youngest historic alluvial deposit represents regular, seasonal stream discharge and a 

higher water table, probably during the "Medieval Wet Period" between about A.D. 900-1300. Erosion 

and continued downcutting have characterized the streams entering the Jordan Valley since that time. 

Causes of Aggradation and Degradation 

Climatic Changes 

As was summarized in Chapter I, Vita-Finzi (1%9a) sees the "Older" and "Younger" terraces 

in the Jordan Valley as part of a larger, Mediterranean-wide sequence of two major valley fllls 

accumulated over the last 100,000 years, each the result of Late Quaternary climatic changes. Other 

workers in the Mediterranean have both agreed and disagreed with Vita-Finzi (see Chapter I). Late 

Quaternary sequences of wadi deposits throughout the souUlcrn Levant, Goldberg (1986) argues, are best 

explained in terms of climatic shifts, although the Byzantine-Islamic unit which corresponds to Vita

Finzi's "Historical Fill" may be due to human agency. 
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The paleoenvironmental evidence from recovered Late Quaternary pollen spectra does support 

the geomorphological and sedimentological evidence of significant climatic fluctuations in the Jordan 

Valley during the late Pleistocene and Holocene. The best-dated pollen sequence available is a :pollen 

diagram prepared for a core more than 50 meters long from the Huleh basin north of Lake Tiberias, 

extending back 30,000 years (Figure 2.24) and dated by eleven radiocarbon assays (Tsukada, in Van 

Zeist and Bottema 1982). High percentages of arboreal pollen are assumed to represent forest expansion 

under relatively humid conditions. Between about 30,000-25,000 b.p., arboreal pollen averages about 40 

percent, then declines to an average of about 25 percent between about 25,000-14,500 b.p. - the driest 

period represented in the diagram. The proportion of arboreal pollen peaks at about 70 percent between 

about 14,500-9,500 b.p., with two very low fluctuations between about 12,000-10,500 b.p. From about 

9500-7500 b.p., arboreal pollen decreases to an average of less than 50 percent again. Between about 

75004500 b.p., arboreal pollen averages about 65 percent. From about 4500 b.p. to present, 

fluctuations between about 30-70 percent are shown, though the average is less than 50 percent. 

The mid- to late Holocene fluctuations represented in the upper part of the Huleh core are 

largely paralleled in more detail in a pollen diagram of a 4.5-meter-Iong core from Lake Tiberias 

representing the last 5200 years (Figure 2.25), bracketed by four radiocarbon dates (Baruch 1987; b.p. 

dates in the pollen diagram were calculated from an A.D. 1979 datum, but are standardized to A.D. 

1950 in discussion below). From a level of more than 60 percent at about 5200 b.p., the percentage of 

arboreal pollen falls to about 25 percent by about 2300 b.p., though there are minor rises near 4000 and 

2900 b.p. The percentage of arboreal pollen averages more than 40 percent between about 2300-1100 

b.p., though the majority is comprised of Olea pollen from cultivated olive orchards. After a dip to 

600400 years ago. After another dip to 25 percent about 200 years ago, the percentage of arboreal 

pollen has climbed back to about 50 percent in this part of the valley today. 
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Figure 2.24. Pollen core from Huleh Basin (M. Tsukada, in van Zeist and Bottema 1982). 
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Figure 2.25. Pollen core (Kinne ret I) from Lake Tiberias (from Baruch 1987). 
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Pollen analysis of sediment samples from excavated archaeological sites in the southwestern 

and central Jordan Valley representing the timespan from the Early Kebaran through the Pre-Pottery 

Neolithic A (Sultanian) period (Alon 1976; Dannon 1984, 1987, 1988; Leroi-Gourhan et Dannon 1987; 

Horowitz 1988) contain less arboreal pollen than contemporaneous lacustrine sediments farther north in 

the Rift, but generally corroborate the trends evident in the lake-bottom cores (Figure 2.26). Today, 

arboreal pollen comprises only about 5 percent of the pollen spectrum measured in this part of the 

valley. By comparison, a sample from Early Kebaran Fazael III-D contained only 26 percent arboreal 

pollen, and samples from the Late Kebaran occupations at Fazael VII. III East, and III-A cor.tain an 

average of 25 percent arboreal pollen (Alon 1976). Samples from the Geometric Kebaran site of Fazael 

III-B show relatively higher proportions of arboreal pollen (34%) indicating more humid conditions 

during this period (Alon 1976). New, larger samples from Late Kebaran Fazael VII and Geometric 

Kebaran Fazael VIII yielded smaller proportions of arboreal pollen (less than 12%), but clearly show the 

same trend (Leroi-Gourhan et Dannon 1987; Dannon 1988). 

Increasingly arid conditions at the end of the Pleistocene are evident from the declining 

proportion of arboreal pollen found in Natufian cultural deposits. The percentage of arboreal pollen 

decreased to less than 20 percent at Early Natufian Fazael VI (14%, Alon 1976) and less than 10 

percent at Early Natufian Salibiya XII (Dannon 1987). Over the late Pleistocene - early Holocene 

timespan represented by all of the sites, aridity peaked at the very end of the Pleistocene, as indicated 

by very low proportions (4-5%) of arboreal pollen were identified in samples from Late Natufian Fazael 

VI (Alon 1976), Fazael IV (Dannon 1987), and Salibiya IX (Dannon 1984). 

The extreme aridity during the Late Naturum was followed by a wet period during the early 

Neolithic period. Higher rainfall led to expansion of forests during the early Holocene. as indicated by 

18 percent arboreal pollen in a PPNA occupational horizon at Salibiya IX directly overlying Late 

Natufian deposits (Dannon 1984). and by samples from PPNA Netiv Hagdud containing up to 20 

percent arboreal pollen (Leroi-Gourhan et Dannon 1987; Dannon 1988); the presence of significant 
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proportions of pollen of aquatic plants and a decrease in pollen of steppic species at these sites also 

indicates increasing humidity. The multiple cut-and-fill cycles and general erosion evident between 

about 9200-7700 b.p. point to dry conditions, but no pollen samples have yet been recovered from 

PPNB or early Pottery Neolithic sites. A sample from Tel Tsaf in the northern valley contains 34% 

arboreal pollen (Horowitz 1988), indicating forest recovery by at least 7000 b.p., but the colluvial 

contexts of most late Pottery Neolithic - Early Chalcolithic sites suggests a return to dry conditions soon 

after this time. 

The trends in pollen spectra, in comparison to the ages and sedimentological characteristics of 

alluvial units, point to a general correlation between periods of aggradation and periods of increased 

humidity (reflected in higher percentages of arboreal and aquatic plant pollen, and decreased pollen of 

steppic plants) over the last 30,000 years (Figure 2.27). Episodes of soil formation, colluviation, and 

erosion characterized drier intervals. While coarse channel gravels, debris flows, and colluvial deposits 

accumulated during relatively cold, dry periods of the late Pleistocene, well-sorted, finer-grained sands, 

silts, and clays have been characteristic deposits of relatively warm, moist phases during the Holocene. 

Cycles of erosion or downcutting related to decreased or erratic rainfall and falling water tables were 

followed by rapid deposition of debris flows, silty flood deposits, and colluvial deposits during the 

relatively brief arid episodes in the Holocene. However, the frequency of erosional cycles has increased 

during the warmer Holocene, perhaps related to increased human impacts on the landscape, and/or a 

better-dated geological record. It is clear, however, that the regional Late Quaternary alluvial sequence 

is more complex than the conventional two-stage model of upper and lower fIlls. 

The apparent age spans of the older Jordan Valley alluvial units can be compared to the marine 

oxygen isotope stages (Shackleton and Opdyke 1973, 1976) and the Mediterranean Sea level fluctuations 

(Butzer 1975) over the last 200,000 years, and also to the Dead Sea runoff-evaporation ratio (Neev and 

Emery 1967) over the last 100,000 years (Figure 2.28). A simplistic correlation of cold periods with 

"pluvial" conditions cannot be assumed, but a general relationship between alluvial deposition and 
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increased rainfall, during both cold-wet, and wann-wet periods, is indicated. Correlation of increased 

moisture in the southern Levant with cold isotope stages (e.g. Horowitz 1989) is not necessarily straight 

forward, though. Uranium-series dates on travertines in the southern Jordan Rift (the Wadi Arabah) 

correlate with oxygen isotope stages 5 and 7, which has been interpreted as indicating wann and wet 

conditions (Livnat and Kronfeld 1985). Horowitz (1987), on the other hand, has argued that the dating 

is imprecise, that these travertines were actually deposited during oxygen isotope stages 6 and 8, and 

that tectonism rather than climate is the cause of deposition in thermal springs. Apparently wetter, 

"pluvial" conditions may simply represent increased effective moisture due to decreased evaporation 

during cooler periods. 

Human Impacts 

Butzer (1969, 1974, 1980) argues, colltra Vita-Finzi, that human activities were primarily 

responsible for multiple phases of accelerated slope erosion and rapid sedimentation of Mediterranean 

valley bottoms between the sixth to eleventh centuries A.D., a position supported by others working in 

the Mediterranean Basin (see Chapter I). Some interruptions in floodplain and fan aggradation in the 

Jordan Valley may have been related to decreased vegetative cover of hillslopes from overgrazing and 

deforestation by prehistoric farmers and herders. Kohler-Rollefson (1988) has argued that accelerated 

erosion in the vicinity of large PPNB settlements in the highlands, caused by localized overgrazing and 

deforestation, was an important factor in the decline and abandonment of these villages. But this model 

does not explain the pan-Levantine pattern of abandonment at that time. The lowland alluvial record 

indicates multiple cut and fill cycles during the relatively wann and dry PPNB period, followed by an 

erosional episode at the end of the period, coinciding with site abandonments, and truncating PPNB 

occupation horizons. It is difficult, however, to prove either climatic or human agency. 

An event more likely related to human land use was the episode of downcutting in the 

intensively settled southern valley at the end of the Late Chalcolithic period, after about 4700 b.p., but 
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several centuries before fan incision began in the central valley. The rapid shift in settlement from the 

southern valley to the northern valley and into the highlands during the Early Bronze I period may have 

been partly due to overgrazing and intensive cultivation of the southern valley, resulting in erosion and 

down cutting which prevented further floodwater fanning. This cycle of downcutting may have been 

time-transgressive from south to north over several centuries, as a similar episode of downcutting and 

regional abandonment of large agricultural settlements occurred in the central valley during the Early 

Bronze IT period, after about 4300 b.p. 

The role of human agency is more certain in historic time. Episodes of accelerated valley 

colluviation may have resulted from disturbance of highland soils by rapid forest clearance, intensive 
. 

cultivation, and overgrazing during the Roman and early Islamic periods, when many slope terraces built 

throughout the highlands during Iron Age and Byzantine times were also abandoned (Reifenberg 1955). 

To generalize, climatic change has played a critical role in the Late Quaternary alluvial history of the 

Jordan Valley, while the role of humans as agents of geomorphological change has steadily increased 

through the Holocene. 

Tectonism 

Changes in the base level of fluvial systems, such as rising or falling sea levels, are clearly 

important causes of fluvial adjustment, but cannot be cited as causes of alluvial cycles in internally 

drained continental basins. However, all sorts of different base levels in internally drained basins can 

and do more directly control the behavior of ephemeral stream systems. In these regions, tectonic 

movements can playa role similar to sea level changes by changing the ultimate level to which streams 

flow. Neev and Emery (1967) argue that sudden downfaulting about 18,000 b.p. created the northern 

Dead Sea basin in the southern valley, and the basin of Lake Tiberias in the north, effectively ending 

the existence of Lake Lisan. If this model is correct, however, current archaeological evidence suggests 

that this subsidence occurred over at least a several-thousand-year span beginning by about 20,000 b.p. 

(see discussion of terminal Lisan chronology above). 
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A more recent tectonic phase is recognized in the Huleh basin north of Lake Tiberias, faulting 

sediments radiocarbon dated at about 4500 b.p. (Horowitz 1979). In the Dead Sea area, Donahue (1981, 

1982, 1985) relates the post-occupation erosion at Early Bronze Age Bab edh-Dhra and Numeira to fault 

movement about the same time, which caused increased stream gradients. From the current elevation of 

the top of the Lisan Fonnation in these wadis, Donahue (1988:34) estimates that the floor of the Rift 

has fallen at least 100 meters since the end of Lake Lisan, resulting in significant erosion in tributary 

highland watersheds. This subsidence is paralleled by about 150 meters slip since the end of the 

Pleistocene (Freund and Garfunke11981). At Tell Ghassul north of the Dead Sea, earthquake cracks are 

preserved in stratified occupation horizons (Hennessy 1969), clearly indicating activity along faults 

between 6000-5000 b.p. 

Considerable Late Quaternary tectonic movement is evident along the coast of Palestine, datable 

by offshore and onshore archaeological remains and radiocarbon ages of core samples (Neev et al. 

1987). During the transition from Pleistocene to Holocene the floor of the eastern Mediterranean Sea 

subsided, and the Levantine coast uplifted steadily until about 6000 years ago. During the last 4000 

years the sea floor has subsided in several phases, causing the coast to be down warped, with the coast 

rebounding a total of 60 meters along the reactivated fault system. This oscillatory downward and 

upward movement occurred at least five times during the last 4000 years, during the Early to Middle 

Bronze period, the Late Bronze period, the Middle to Late Iron period, the Byzantine period, and the 

Mamluk period. Uplift has probably continued since the Mamluk period. Sand incursions occurred 

after several of these oscillations. marked by fossil sand ridges offshore and onshore, some capped by 

paleosols with archaeological associations (see southern Levant correlations below). 

Obviously, the Jordan Rift is a likely place for active tectonism throughout the Late Quaternary, 

and sudden tectonic movements may have triggered downcutting at the end of the Pleistocene (between 

Units E and F, or F and G), and in the mid-Holocene (between Units H6 and H7). 
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Intrinsic Geomorphic Thresholds 

Geomorphologists working in arid lands have proposed that cycles of alluvial cutting and filling 

can be unrelated to "external" factors such as climatic shifts, human activities, and tectonism. Rather, 

"internal" factors such as natural cumulative processes can lead to critical changes in geomorphic 

parameters, triggering cycles of downcutting or alluviation. According to the "threshold" model of 

Schumm (1973, 1976, 1977), when floodplain aggradation reaches a certain slope, an intrinsic 

geomorphic threshold is crossed, causing a complex response in the fluvial system until it reaches a new 

equilibrium. Bull (1979) has also argued that ephemeral stream systems in arid lands are always 

hovering near a threshold between cutting and filling, and that it does not take much of a push to start 

them in one direction or another. 

In the tributaries of the Jordan Valley, steady colluviation at valley edges could have steepened 

slope gradients and increased runoff velocity to the point of triggering downcutting and headward 

erosion. Schumm (1977), however, distinguishes two types of geomorphic thresholds in recognition of 

the potential role of "external" triggers: those crossed when an external stress passes a critical level to 

produce an abrupt change, and those which are crossed when a plogression of natural, internal changes 

cumulatively amount to gradual evolution of the landscape. These concepts should also remind 

researchers of the probability of lag times between sediment storage upstream and deposition 

downstream, making exact temporal correlation of upstream terraces and downstream fan deposits 

unlikely. Discontinuous entrenchment of ephemeral stream courses results in simultaneous deposition 

and erosion in different portions, also confounding correlations between cut and fill events. 

Like tectonism, intrinsic geomorphic thresholds probably played some role in the Late 

Quaternary alluvial history of the Jordan Valley. But as causal factors, they arc difficult to sec in the 

stratigraphic record. Recognition of their importance is enough, however, to cause caution in 

constructing simplistic causal models of alluvial cycles, and precise correlations of upstream and 

downstream events. 
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Correlations 

Late Quaternary alluvial sequences reconstructed in other parts of the interior and coastal 

Levant, in the Negev and Sinai deserts, in central Arabia, and in northeastern Africa differ in details, but 

are similar in general trends to this preliminary, independently-reconstructed sequence in the central 

Jordan Rift 

Northern Levant 

Both lacustrine and fluvial fonnations in Syria and Lebanon provide geomorphological records 

of Late Quaternary environmental changes. The sequence of fluvial-lacustrine deposits in the Damascus 

and Palmyra basins indicates that extensive lakes that fonned by 40,000 b.p. began to recede by about 

19,000 b.p. (Dresch 1963; Kaiser el af. 1973). Local tectonic and geomorphic factors certainly affected 

alluvial regimes in the Jordan Valley, but a broad correlation of Pleistocene alluvial fllls in the Zarqa 

basin and in the valleys of northern Syria has already been noted by researchers who have worked in 

both areas (Besancon 1981; Besancon and Hours 1985; Copelaild and Hours 1988). Unlike the streams 

entering the internally-drained basin of the central Jordan Rift, however, the Quaternary river regimes of 

the northern Levant have been directly affected by fluctuating levels of the Mediterranean Sea and the 

Persian Gulf. 

Four Pleistocene fluvial fonnations in Syria alternate with four marine transgressions. 

Aggmdation of the flrst Holocene termce (Q Oal), however, is correlated with the early Holocene 

Versilien marine transgression (Qm 0), and its incision is correlated with the Atlitien regression and 

with increasing human impacts on slope vegetation during the early Neolithic (Besancon 1981). On the 

basis of archaeological associations, the lower four termces are assigned to the Late Neolithic period (Q 

0a2), the Middle Bronze Age (Q ObI), the Roman-Byzantine periods (Q Ob2), and the medieval Islamic 

period (Q 00). 
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Coastal Southern Levant 

A number of researchers have referred to archaeological associations as chronometric controls 

for a series of beach ridges and dune sands separated by bioclastic marine sands and reddish hamra 

paleosols on the coast of the southern Levant (Farrand and Ronen 1974; Farrand 1979; Issar 1980; Neev 

et al. 1987; Melson and Van Beek 1992). In the most detailed synthesis, seven major stratigraphic units 

datable by radiometric methods and archaeological associations to the late Pleistocene and Holocene 

have been defmed along the coastline of modern Israel and northwestern Sinai (Neev el al. 1987). 

Lithified kurkar dune sands (Unit 1) are capped by a soil formation and unconformably 

overlain by colluvial, fme-grained hamra sediments (Unit 2) containing late Middle Paleolithic and 

Upper Paleolithic stone tools dating between about 40,000-25,000 b.p. Thick kurkar dune sands (Unit 

3) unconformably overlie these hamra deposits, and are conformably overlain by another hamra unit 

(Unit 4) containing Epipaleolithic tools dating between about 20,000-12,000 b.p. A 4-meter-thick 

bioclastic sandstone (Unit 5) representing the early Holocene Flandrian marine transgression 

conformably overlies the upper "amra unit. A stranded beach terrace marking the high point of this 

transgression has yielded radiocarbon dates between about 7800-6500 b.p. An equivalent dark clay 

facies representing swamp conditions and another, interbedded hamra facies both contain late (ceramic) 

Neolithic occupations radiocarbon-dated to this same interval. A several-meters-thick unit of dark loams 

and peats (Unit 6) deposited by freshwater marshes, containing Chalcolithic and Early Bronze Age 

occupations dating between about 6000-4000 b.p., unconformably overlies this bioclastic sandstone. 

This unit is capped by a dark clayey sand layer indicating increased runoff and a rise in the water table 

during the Early to Middle Bronze period transition. A hypersaline episode during this transition period 

is also represented in the faunal sequence of lagoonal-deltaic clays, thus indicating widely fluctuating 

climatic conditions over a short interval. Aeolian sands (Unit 7) representing at least three phases of 

dune mobilization have accumulated on top of the mid-Holocene marsh deposits. A paleosol 
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radiocarbon dated between about 3700-3300 b.p. indicates dune stabilization during the Middle Bronze 

Age. Lagoonal-evaporitic sediments overlie Iron Age structures, and Late Roman and Byzantine 

structures are buried by later dune sands. A third and final period of active dunes has occurred since 

medieval (Crusader) time. 

Exposures of Holocene alluvium along the Nahal Lachish near Tel Lachish and Tel Erani, large 

mounds occupied from the fourth through the first millennia B.C. have also been dated and interpreted 

(Rosen 1986a, 1986b; 1991). Near Tel Lachish, about 5 meters of alluvial sediments are visible in the 

banks of the adjacent wadi, representing four aggradational cycles and three erosional cycles. Pottery 

sherds washed down from the tell during different periods allow dating of the sequence of wadi 

deposits, which are then used to test a new model of tell erosion (Rosen 1986b). Containing only Early 

Bronze Age sherds, the lowest clay and gravel fill capped by an organic soil horizon probably indicates 

a slow-moving perennial stream, a higher water table, and a relatively stable land surface during the 

fourth and third millennia B.C. The subsequent unit, containing late third millennium B.C. (EB IV/MB 

I) sherds, is a thick fill of sandy silts and laminated, well-sorted sands indicating transport from some 

distance upstream. This unit, Rosen argues, represents rapid aggradation resulting from widespread 

flooding episodes, perhaps related to erratic rainfall patterns and hillslope erosion. The contact between 

this unit and the one above is an erosional unconformity spanning the second millennium B.C., 

apparently due to decreased rainfall and a lowered water table. The third unit, containing mostly Iron 

Age sherds, is composed of poorly-sorted colluvium transported short distances, perhaps washed down 

from agricultural terraces abandoned after the destruction of the tell settlement in the early sixth century 

B.C. Iron and manganese stains indicate that the water table rose 2-2.5 meters above the present wadi 

bed sometime during the following millennium, followed by a cycle of downcutting. The fourth, 

uppermost alluvial unit of channel gravels and poorly-sorted colluvium contains Byzantine and early 

Islamic period sherds, and represents rapid hillslope erosion and fluctuating sediment supply. Sometime 

after deposition of tJlis unit, the wadi incised its bed to a depth of 5 meters. 
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In exposures along the Nahal Lachish near the Chalcolithic - Early Bronze Age site of Tel 

Erani, Rosen (1991) found that poorly sorted colluvial and alluvial deposits containing Byzantine period 

sherds overlay channel gravels upstream and laminated overbank silts downstream, which contain 

Chalcolithic and Early Bronze Age sherds. The lower fIll as equivalent to the frrst unit exposed at Tel 

Lachish, and tf) remnants of a major Holocene terrace she has identified in nearby wadis to the south. 

The upper fIn near Tel Erani is equivalent to the fourth, uppermost fIll at Tel Lachish; the other 

Holocene units in Nahal Lachish are not preserved in the alluvial sequence near Tel Erani. 

Negev and Sinai 

In the westward draining wadis of the western Negev and northern Sinai deserts, radiocarbon 

dates and in situ prehistoric sites have been used to date stratifIed Late Quaternary alluvial deposits and 

aeolian sands (Goldberg 1981, 1986; Goring-Morris and Goldberg 1991). Fresh Middle Paleolithic 

(early Mousterian) stone tools are found in basal gravels attaining thicknesses of 7 meters in places, and 

which are estimated to predate about 60,000 B.P. These gravels are unconformably overlain by alluvial 

and aeolian fme-grained sediments containing late Mousterian and Upper Paleolithic occupations dating 

between about 45,000-25,000 b.p. Late Upper Paleolithic sites are associated with calcic paleosols in 

some areas, but widespread erosion and dune incursion is evident between about 25,000-18,000 b.p., 

with further episodes until about 15,000 b.p. Playas were formed locally when sand dunes blocked wadi 

flows. Above this erosional surface, Late Kebaran (pre-Mushabian), Geometric Kebaran, and 

Mushabian sites dating between about 15,000-13,000 b.p. are buried in thin colluvial, alluvial, and 

lacustrine-like deposits or occur on deflated surfaces. Some are associated with calcic paleosols and 

spring deposits. Dunes also stabilized during this interval, followed by erosion and dune reactivation 

during the Ramonian and Early Natufmn periods, between about 13,000-12,000 b.p. Late Natufian 

occupations in the Negev Highlands suggests humid episodes between 12,000-10,000 b.p., while the 

almost total absence of PPNA sites may signal arid conditions until about 9200 b.p., when PPNB 



131 

occupations are associated with deflated dune surfaces. Late Pottery Neolithic sites are also found on 

dune surfaces. A Chalcolithic occupation mdiocarbon dated between about 5600-5000 b.p. is associated 

with 3-4 meters of fluvial silt deposition, contemporaneous with 30-40 cm of loess deposition and 

localized dune movements. Irregularly bedded silts 4-5 meters thick, with charcoal yielding mdiocarbon 

dates between about 1750-650 b.p., indicate deposition during the Byzantine and medieval Islamic 

periods. Dunes were also locally active during this period. These alluvial silts are currently being 

incised. 

Up to 50 meters of interbedded alluvial, paludal, and colluvial sediments exposed in Wadi el

Sheikh in southern Sinai have been assigned to the late Pleistocene by archaeological inclusions, 

radiocarbon dates, and Thorium/Uranium dating (Phillips 1988; Gladfelter 1990). A band of travertine 2 

meters above the base of the sequence yielded a Thorium/Uranium date of about 65,000 B.P. A marl 

bed stratigraphically above the travertine yielded a date of about 43,000 B.P., while Upper Paleolithic 

(Ahmarian) occupations, the oldest radiocarbon dated to about 39,000 b.p., are also associated with marl 

deposits. The youngest marl is dated to about 18,500 B.P. Epipaleolithic occupations are buried higher 

in the sequence, and Neolithic and younger sites are found on top. The ftrst cycle of downcutting 

occurred at the end of the Pleistocene, about 12,000 years ago. The more than two dozen freshwater 

marl deposits are attributed to local geomOIphic and orographic factors and more favorable precipitation 

and evaporation conditions during the entire late Pleistocene. The alternating colluival and alluvial 

sediments, however, indicate some periodicities within a trend of continuous deposition between about 

65,000-12,000 b.p. 

Eastern Jordan 

Five alluvial terraces have been identifted in the Wadi el-Jilat entering the southwestern margin 

of the Azraq Basin in eastern Jordan (Garmrd et al. 1988a, 1988b). Levallois points were found in silts 

within the lower member (Aggradation D-a) of the uppermost terrace of gravels and silts; at the top of 
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the upper member was found an in situ Upper Paleolithic occupation. Not enough archaeological 

material has been recovered from the next terrace (Aggradation C) to provide an age range. A late 

Upper Paleolithic site radiocarbon dated to about 21,250 b.p. was found eroding from a paleosol in 

fluvial silts near the top of the next lowest terrace (Aggradation B); eolian silts below this soil horizon 

suggests arid conditions before deposition of this terrace. An Epipaleolithic site with three separate 

occupation horizons probably dating from about 19,000-14,500 b.p. was found on colluvial-alluvial 

sediments at the valley margin.; the two lower occupations occurred within separate paleosols indicating 

humid episodes, while the uppennost occupation was contained in eolian silts indicating aridity. These 

paleosols, together with one associated with a radiocarbon-dated Upper Paleolithic occupation in Wadi 

el-Uwaynid in the west-central Azraq Basin, indicate periodical higher rainfall and higher water tables 

between about 23,000-15,000 b.p. Late Epipaleolithic (ca. 15,000-10,500 b.p.) and late preceramic 

Neolithic sites (ca. 8800-7400 b.p.) are contained in eolian dune sediments indicating drier conditions. 

In other drainages in the west-central Azraq Basin, a total of four terraces are identified 

(Copeland and Hours 1988; Besancon et SanlaviUe 1988), with up to three terraces preserved in a single 

drainage. The upper terrace does not contain artifacts and is of unknown age. Heavily rolled and 

patinated Lower Paleolithic stone tools occur in the middle gravel terrace. Fluvial sand and silts 

fonning the lower terrace contain ill situ Upper Paleolithic and Epipaleolithic occupations. In other 

drainages, a single gravel terrace containing early Middle Paleolithic artifacts is apparent Near the 

center of the basin, fluvial sands and gravels containing late Middle Paleolithic (Levalloiso-Mousterian) 

artifacts unconfonnably overlies thick, culturally-sterile lacustrine clays. Unconfonnably overlying this 

deposit is a unit of laminated silts containing Upper Paleolithic and Epipaleolithic occupations. These 

silts, in turn, are unconfonnably overlain by 10-20 cm of eolian loess. 
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Southern Jordan 

In the Ras en-Naqb basin in arid southern Jordan, archaeological sites and artifacts provide a 

timescale for the last 75,000 years of alluvial fan and wadi deposition (Hassan, in Henry et 01. 1983). 

Alluvial fans aggraded under relatively humid (semiarid) conditions between about 75,000-60,000 B.P. 

Fan surfaces stabilized toward the end of this period, and soils with carbonate horizons formed. 

Deposition of eolian sand and dune fonnation predominated between about 60,000-50,000 years ago, 

with episodic humid intervals allowing formation of weak, reddish soils. Fan aggradation resumed from 

about 50,000-25,000 b.p., followed by erosion and downcutting between about 25,000-19,000 b.p. Fans 

aggraded almost continuously between about 19,000-6000 b.p., with a terminal Pleistocene interval of 

erosion and aeolian sand deposition from about 13,000-12,000 b.p., the Early Natufian period. Eolian 

drift sand also accumulated during the ninth millennium b.p. and again during the sixth millennium b.p., 

and a final phase of fan aggradation occurred during the Roman period. 

Central Arabia 

Further south in the wadis of central Arabia, radiocarbon ages of lacustrine marls, snail shells, 

and algal limestone indicate widespread playa deposition between about 36,000-17,000 b.p. (particu1ary 

between 30.000-21,000 b.p.), a minor playa expansion between 15,000-11,500 b.p., and a second major 

playa phase between about 9000-6000 b.p. (McClure 1976). Radiocarbon dates on carbonates, shells, 

bones, and charcoal indicate accumulation of coarse sand and gravel alluvial terraces, some capped by 

calcareous crusts, between about 30,000-25,000 b.p., before 11,000 b.p., between 9000-8000 b.p., and 

between 7000-4500 b.p. (Sayari and ZotI 1978). Neolithic sites radiocarbon dated to between about 

9000-6500 b.p. have also been found on the edges of dried lake beds. 

In summary, these playa marls and coarse alluvial fills accumulated in central Arabia during 

relatively humid periods between 36,000-21,000 b.p., 15,000-11,500 b.p., 9000-8000 b.p., and 7000-

4500 bp. Intervening dry phases, including a very arid phase between about 21,000-15,000 b.p., were 
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dominated by accumulation of eolian sands, dune fonnation, and ephemeral fluvial deposition of silts. 

Northeast Africa 

In the eastern mountains of upper Egypt, almost continuous wadi alluviation has been identified 

from 17,000 b.p. through the sixth millennium b.p., with brief interruptions or erosional episodes 

between 12,000-11,500 b.p., and during the seventh millennium b.p. (Butzer and Hansen 1968). A fmal 

phase of wadi aggradation occurred between about A.D. 1000-1200, corresponding with the medieval 

wann-wet period. Prehistoric sites found on dune surfaces and at the margins of dry playas in the 

western desert of Egypt, the eastern edge of the Sahara, help date several Quaternary intervals of 

penn anent lakes in this presently hyper-arid region (Haynes 1982b; Wendorf el al. 1991). 

At least six wet intervals, interrupted by hyper-arid periods, occurred between about 350,000-

70,000 years ago. A major phase of aridity and dune movement between about 70,000-11/10,000 years 

ago, peaking after 35,000 b.p., corresponded with the fmal glacial period in Europe. According to 

radiocarbon dates from sites associated with paleosols and playa deposits, humid conditions returned in 

the early Holocene, beginning sometime between about 11,000-10,000 b.p. Radiocarbon dates from 

Neolithic occupations indicate that dunes stabilized and playas survived in the western desert of Egypt 

until about 4600 b.p., although playas briefly disappeared during arid episodes between about 8200-8100 

b.p. and 7900-7700 b.p. Arid conditions have prevailed since about 4600 b.p. 

In summary, the southern Levantine coastal sequence most closely parallels the Jordan Valley 

Late Quaternary sequence. The timing of lake recession in the northern Levant was in phase with the 

final recession of Lake Lisan in the Jordan Rift (see above), and thus supports a climatic rather than 

tectonic model of Lisan termination. This recession is also in phase generally with low lake stands in 

the Near East during the late glacial stage (Roberts 1982). The northern Levantine alluvial sequence, as 

it is presently dated, is out of phase at some points. Unit D in the Jordan Valley, however, may be 

equivalent to only the lower part of Qf I, dated in Syria to between about 75,000-25,000 b.p. The major 
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erosional interval between about 60,000-45,000 in the Jordan Valley is also not apparent in the northern 

Levant, but Unit E in the Jordan Valley is equivalent to the upper part of Qf I. Continuous late 

Pleistocene deposition in southern Sinai contrasts with evidence for at least two major erosional cycles 

in the Jordan Valley between 65,000-12,000 b.p. Terminal Pleistocene depositions (Units F-Hl) evident 

in the Jordan Valley are missing in more arid southern regions. Eolian deposits and/or interruptions in 

alluvial deposition in the deserts to the east and south during the early Holocene also contrast with the 

wetter climate and alluvial aggradation evident in the Jordan Valley (Unit H2). Mid-Holocene and 

historical alluvial depositions (Units H6-7, 11-2) are also better preserved in the Jordan Valley and 

Levantine coastal plain. 

Summary 

This chapter referred to associated archaeological remains and radiometric dates to propose a 

preliminary chronological framework for the sequence of Late Quaternary alluvial deposits in the central 

Jordan Rift (the Jordan Valley) and the valleys of its major tributaries. Correlations of datable terraces 

and fan deposits indicate formation of at least eight major fills since the early Pleistocene, including five 

over the last 75,000 years, and three over the last 20,000 years. Newly described profiles of Holocene 

alluvium containing both in situ archaeological sites and transported artifacts allow more refined dating 

of multiple depositional and erosional cycles during the Holocene. Regional comparisons of the 

geomorphological contexts of sites of similar age indicate a more complex sequence of Late Quaternary 

deposits than recognized by the conventional two-stage model. 

Lower Paleolithic stone tool assemblages bracketed by associated fossil faunas and 

Potassium/Argon-<iated basalt flows to between 1,000,000 or more and 75,000 years old are found in a 

series of fluvial and lacustrine sediments in the central Jordan Rift, and in the upper alluvial terraces in 

major tributary Valleys. Early Mousterian artifacts between about 75,000-60,000 years old are 
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associated with channel gravels and UraniumfThorium-dated travertines indicating high stream 

discharges and spring flows. In basal fan deposits interfmgering with the fmal Lisan sediments in the 

valley, and in the "Oberterrasse" in the major tributaries. Late Mousterian and Upper Paleolithic 

assemblages between about 45,000-25,000 radiocarbon years old are contained in channel and colluvial 

deposits reflecting drier conditions. A cold and very dry period between about 25,000-20,000 b.p. is 

marked by lake level stabilization and widespread wadi downcutting and erosion of surfaces. 

Early Epipaleolithic (Kebaran) occupations radiocarbon dated between about 20,000-14,500 b.p. 

correlate with lake recession and soil formation in complex alluvial-colluvial series, indicating generally 

cold-dry conditions punctuated by moist episodes. Late Epipaleolithic (Geometric Kebaran and Early 

Natufian) occupations are associated with paleosols and spring deposits in colluvial contexts, pointing to 

alternate wet/dry conditions between about 14,500-11,000 b.p. Occupations dated to the last phase of 

the Epipaleolithic period (the Late Natufian), beginning about 11,000 b.p., are contained in colluvial and 

eolian deposits, pointing to cold and very dry conditions at the end of the Pleistocene. 

The earliest preceramic Neolithic (PPNA) occupations in the valley are contained in thick 

channel, sheetflow, and gleyed deposits reflecting rapid aggradation, high stream discharge, and high 

water tables in the initial Holocene, beginning by 10,000 radiocarbon years b.p. Later preceramic 

Neolithic (pPNB) remains are buried in complex alluvial sequences representing multiple cut-and-fill 

cycles between about 9200-8000 b.p. Widespread erosion of fan surfaces followed between about 8000-

7700 b.p. Channel and overbank alluvial deposits containing early ceramic Neolithic (pNA/Yarmukian) 

occupations accumulated between about 7700-7000 b.p. Late ceramic Neolithic (pNB) and Early 

Chalcolithic sites are found in channel and colluvial deposits indicating very dry conditions between 

about 7000-5500 b.p. 

Channel and sheetflow deposits accumulated during a warm-moist phase from the Late 

Chalcolithic period through the mid-Early Bronze Age, between about 5500-4500 b.p. Alluvial fan 

surfaces were dissected by a major erosional cycle. perhaps spreading from south to north, between 



about 4500-4300 b.p. Localized debris flows overlain by marshy sediments containing late Early 

Bronze Age (EB IV) artifacts indicate widely fluctuating runoff, sediment loads, and water tables 

between about 4300-3600 b.p. 
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The lowest terrace is composed of lower debris flowS' and colluvial deposits containing Iron 

Age and Roman-Byzantine sherds between about 2800-1100 years old, and upper well-sorted sediments 

containing medieval Islamic sherds between about 1100-700 years old. These very different sediments 

of the lowest terrace are perhaps the results of phases of abandonment of agricultural terraces, followed 

by intensive cultivation of alluvial soils during a medieval wet phase. 

Initiation of erosional and depositional cycles in the Jordan Valley itself probably lagged onset 

of these processes in tributary valleys. At the available chronological precision, however, it is evictent 

that these lags were only a few centuries in duration, such that similar deposits in different parts of the 

central Jordan Rift and lower tributary valleys are of essentially similar character and age. Comparison 

of the alluvial sequence with radiocarbon-dated pollen cores from lake bottoms and with archaeological 

pollen samples from the Rift indicate that, at least over the last 30,000 years, alluvial aggradation 

occurred during relatively wetter climates. Soil formation, colluvial and eolian deposition, and erosion 

were characteristic during drier periods. While coarse channel gravels, debris flows, and colluvial 

deposits accumulated during the relatively cold, dry phases of the late Pleistocene, better-sorted, finer

grained sands, silts. and clays were deposited during the long. relatively warm and moist phases of the 

Holocene. 

The relatively brief and episodic cycles of erosion and downcuuing in the Holocene have 

usually been folllowed by rapid deposition of debris flows. flood deposits. and colluvium. Some cycles 

of downcutting during the Pleistocene were probably triggered by sudden tectonic movements that 

dropped the base level represented by the valley floor. The frequency of erosional cycles has increased 

during the Holocene. probably related to generally increasing temperatures and dessication. and to 

increased human impacts on the landscape. In the probable order of causal significance. cycles of 
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alluvial downcutting were triggered by arid climatic fluctuations, human degradation of watersheds, and 

tectonic movements. 

Comparison of the Jordan Valley sequence with Late Quaternary geomorphological sequences 

defined in adjacent regions of the Levant, Southwest Asia, Arabia, and Northeast Africa reveals both 

significant similarities and differences. Eolian deposition predominated in northeast Africa between 

about 75,()()()..10,000 b.p., while humid conditions and aggrading alluvial regimes prevailed in central 

Arabia and the southern Levant between about 75,000·60,000 b.p., and 45,000·25,000 b.p. In almost 

every region except eastern Jordan, cold· dry conditions between about 25,000·15,000 b.p. are indicated 

by erosion, colluvial deposition, or active dunes, corresponding to the last glacial cycle in northern 

latitudes. A relatively wet phase characterized by playa expansions, high spring discharges, and 

aggrading streams occurred widely between about 15,000·13,000 b.p. Fluctuating dry/moist conditions 

followed until about 10,000 b.p., with the fmal dry phase between about 11,000-10,000 perhaps 

corresponding to the Younger Dryas cold-dry interval in Europe. 

The early to mid-Holocene, between about 10,000-4000 b.p., was significantly warmer, with a 

steep precipitation gradient leading to simultaneous alluvial deposition in the north and eolian deposition 

in the south. The early Holocene was interrupted by several very arid episodes in most of these regions, 

including a widespread one between about 8000-7500 b.p. Post-Pleistocene temperatures and aridity 

peaked in all of these regions between about 7000-5500 b.p., perhaps correlating with the Holocene 

"Climatic Optimum," "Hypsithermal," or "Altithermal" widely evident in arid regions of ttle world. 

Playas, freshwater swamps, and aggrading streams characterized most of these regions between about 

55004500 b.p. A widespread erosional episode near 4500 b.p. was followed in the Levant by a brief 

wet phase near 4000 b.p. Since that time generally warm and dry (essentially modern) conditions have 

caused widespread erosion, dune activation, and colluvial deposition. Minor moist interludes during the 

Middle Bronze, Roman, and medieval periods are indicated in the alluvial record of the Levant, 

however. 
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Some of the differences in these sequences are clearly due to shifting climatic and vegetational 

boundaries during the Late Quaternary. The Saharo-Arabian desertic zone moved northward and 

westward during the cold-dry late Pleistocene, while summer monsoons prevailed over northeast Africa 

and the central Levant during the wanner, wetter early Holocene, allowing expansion of the 

Mediterranean woodland and Irano-Turanian steppe. Other discrepencies probably represent a 

combination of spatial-temporal lags in climatic shifts, variances in the precision of chronological 

controls, and the different roles of local tectonic, geomorphic, and cultural factors. Still, some general 

synchronicities in these Late Quaternary sequences can be observed, pointing to an external, wide-scale 

causes such as climatic changes. 

This preliminary chronology of alluvial deposits in the Jordan Valley thus describes a detailed, 

relatively well-dated, record of Late Quaternary environmental changes that created shifting 

opportunities and constraints for human subsistence and habitation. However, at this stage it should be 

considered only a working model that can be tested and refined by further field research. 



ITI. THE STRATIGRAPHY AND CHRONOLOGY OF EARLY AGRICULTURAL 
SETTLEMENTS IN THE JORDAN VALLEY 

Introduction 

Purpose 

Since the seventh century the Arab inhabitants of the "Ghor" have referred to the many flint 

and sherd-strewn mounds by local names that often signify their obvious antiquity, while Western 
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scholars first identified and described the prehistoric and protohistoric sites of the Jordan Valley during 

the nineteenth century as part of their exploration of the Holy Land. A number of chronologies 

covering different spans of the prehistory and protohistory of the southern Levant have been proposed 

(Wright 1937; Albright 1965; Perrot 1968; de Vaux 1970, 1971; Bar-Yosef 1980b; Moore 1982; Gebel 

1984; Weinstein 1984), and the major sites and basic sequence in the Jordan Rift has been briefly 

summarized (Bar-Yosef 1987). Each of these syntheses emphasizes either lithic typologies, ceramic 

cr~ss-dating, or radiocarbon dates to temporally bracket strata, periods, and phases. No regional-scale 

chronology specifically for the archaeological sequence in the Jordan Valley has previously been 

synthesized based on a convergence of these types of chronological controls, however. 

This chapter represents a preliminary synthesis of the chronological sequence of pre-agricultural 

and early agricultural settlement sites in the Jordan Valley, including their associated radiocarbon dates, 

their relative stratigraphies, their stone tool and pottery assemblages, their food remains, and their 

patterns of occupation and regional settlement. Ultimately, correlations of the alluvial sequence, lithic 

seriations, and ceramic cross-dating hang upon the independent radiocarbon chronology. Here, the 

temporal sequence is emphasized, while some other important types of material culture such as bone 

tools, ground stone tools, architecture. and burials are not reviewed in depth. Non-sedentary sites are 

still not well known in the Jordan Valley, such that the focus is upon sedentary populations. The result 

is intended only as a useful synthesis of the chronological sequence of early agricultural settlement 

phases in the central Jordan Rift. and as an independent chronological framework for the regional Late 

Quaternary alluvia! sequence summarized in Chapter II. 
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Methods 

Comparisons for the purpose of chronology-building necessarily refer to primary reports of 

archaeological excavations and surveys and available unpublished information whenever possible. All of 

the archaeological fieldwork conducted in the Jordan Valley over the last century varies considerably, 

however, in the precision of recovery techniques, stratigraphic recording, and publication detail. To 

some degree as well, the sequence and material culture of each site represents at least some unique 

patterns. By asking the same questions about the sequence of material culture recovered from each site, 

however, some basic regional patterns can be identified for each period, and a preliminary regional 

sequence can be reconstructed. In this chapter, the available radiocarbon dates are assessed frrst. 

Second, continuities and differences in stratified lithic and ceramic assemblages are compared. Third, 

the patterns and trends represented by subsistence remains are reviewed. In the final section, the 

apparent relationships between these sequences are discussed, and major shifts in subsistence and 

settlement are summarized. 

Dating 

Relative archaeological dating in this review is derived from comparisons of stratified 

sequences of stone tool and pottery assemblages recovered through excavation of a number of early 

settlement sites in the Jordan Valley. "Absolute" dating relies on comparison of radiocarbon dates of 

organic samples from stratified contexts at these sites. The Natufian period of the final Pleistocene is 

divided into early and late phases on the basis of both radiocarbon dates and variability in the forms, 

functions, and manufacturing techniques of microlithic flint tools. The two major phases of the 

Pre-Pottery Neolithic (A and B) are divided according to radiocarbon dates and the presence of different 

types of arrowheads and other temporally-diagnostic chipped stone tools in stratified lithic assemblages. 

Beginning with the appearance of pottery in late Neolithic strata, the archaeological chronology is 

primarily based on radiocarbon dates and stratified pottery assemblages. Near the end of the prehistoric

protohistoric pottery sequence of the southern Levant, the various phases within the Early Bronze Age 
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arc also bracketed in time by a few datable imported objects from Syria and Egypt. For sites in the 

Jordan Valley, however, direct correlations with the more refined chronologies of neighboring regions 

with earlier literary traditions are not often possible, due to a dearth of imported objects from those 

ancient civilizations. Radiocarbon dating is therefore even more crucial for this time span in the Jordan 

Valley, as it provides the only independent chronological framework for the relative lithic and ceramic 

chronologies. 

Radiocarbon Chronology of Early Settlement Phases 

In this review, the Late Pleistocene to Mid-Holocene archaeological chronology of the central 

Jordan Rift is ultimately based upon the most reliable radiocarbon dates obtained from 23 different sites 

(see Appendix A). No radiocarbon dates from sites older than the terminal Upper Paleolithic are 

currently available for the study area. The relative reliability of this set of radiocarbon dates can be 

assessed by considering laboratory analytical methods, potential sources of contamination, and 

archaeological site formation processes affecting organic remains. At least 36 of the 192 available dates 

arc probably unreliable for the reasons described below, leaving 156 dates to provide a radiocarbon

based chronology for final Pleistocene through Mid-Holocene time, between about 20,000-3600 b.p. 

(Table 3.1). For archaeological periods that are represented by very few or no radiocarbon dates in the 

Jordan Valley, radiocarbon dates from other parts of the southern Levant are referred to for 

chronological controls, with a resulting loss in precision for the valley sequence due to differences in the 

timing of occupations and abandonments in those regions. 

The mound at Jericho (Tell es-Sultan) is one of the most thoroughly radiocarbon-dated sites in 

the world. Comparisons between sets of radiocarbon assays conducted at different times, however, 

indicate that the early dates from the British Museum Laboratory (coded BM-)--based on the gas 

counting method until 1971, when the liquid scintillation method was adopted (Burleigh 1981)--are 

consistently too old; on the other hand. the early solid carbon dates from the Geochronological 
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Table 3.1 Approximate Age Ranges of Archaeological Periods in the Jordan Valley 

Archaeological Periods 

Lower Paleolithic 
Early - Middle Acheulian 
Late Acheulian 

Middle Paleolithic 
Mugharan (Acheuleo-Yabrudian) 
Mousterian (Levalloiso-Mousterian) 

Upper Paleolithic 
Ahmarian-Aurignacian 

Epipaleolithic 
Kebaran 
Geometric Kebaran 
Early-Middle Naturmn 
Late Natufian 

Neolithic 
PPNA (Khiamian, Sultanian) 
PPNB (Tahunian) 
PPNC (missing in valley?) 
PNA (Yarmukian) 

Protohistoric 
PNB/Early Chalcolithic 

Radio-isotopic 
Years B.pl 

1.4/1,000,000 - 450,000 
450,000 - 130,000 

130,000 - 75,000 
75,000 - 40,000 

40,000 - 20,000 

Late Chalcolithic (Middle-Late Ghassulian) 
Early Bronze I (Proto-Urban) 
Early Bronze II 
Early Bronze III 
Early Bronze IV (EB-MB) 

Historic 

Age Ranges 

Un calibrated 
Radiocarbon 
Years b.p.2 

20,000 - 14,500 
14,500 - 13,000 
13,000 - 11,000 
11.000 - 10,000 

10,000 - 9200 
9200 - 8000 
8000 -7700 
7700 -7000 

7000 - 5500 
5500 - 4700 
4700 - 4400 
4400 - 4100 
4100 - 3900 
3900 - 3600 

3600 -

Dendrocalibrated 
Years B.C.3 

9200 - 8200 
8200 - 6900 
69GO - 6550 
6550 - 5850 

5850 - 4450 
4450 - 3500 
3500 - 3000 
3000 - 2650 
2650 - 2450 
2450 - 1950 

1950 -

I KIA, U/fh years; 25568 half-life, A.D. 1950 datum; 3University of Washington Quaternary Isotope Lab 
Radiocarbon Calibration Program (Rev. 2.0), Becker et al. 1991. 
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Laboratory of the University of London, Institute of Archaeology (coded GL-) are consistently too 

young (Weinstein 1984; Waterbolk 1987). The old University of Pennsylvania dates (coded P-), based 

on gas counting, compare relatively well with recent liquid scintillation dates of samples from the same 

strata, and are included in the following discussions of radiocarbon date ranges. 

Late Pleistocene 

Tenninal Upper Paleolithic. The radiocarbon dates from tenninal Upper Paleolithic Wadi el

Hammeh 32 and from Early Kebaran Wadi el-Harnmeh 31 were obtained from the shells of the 

freshwater mollusc Meianopsis. These dates seem reasonable when compared to available charcoal 

dates for these periods elsewhere in the southern Levant (Weinstein 1984; Bar-Yosef and Vogel 1987), 

but the carbonate fraction of aquatic mollusc shells reflects the isotopic carbon content of the water (like 

the carbonate in the diet of terrestial species), while shells that undergo recrystallization exchange the 

original carbonate with younger or older carbonate in the depositional matrix and in groundwater. 

Experimental dating of living examples of this species from a similar selling would test and correct for 

the fonner factor. 

Kebaran. A charcoal date of 19,500 b.p. from the Early Kebaran occupation at Wadi el

Hammeh 26, and the range of 15 charcoal dates between 21,000-17,500 b.p. from the Early Kebaran site 

of Ohalo II (excluding the younger, outlying date from a surface sample) support a date of about 20,000 

b.p. for the transition from late Upper Paleolithic to Early Kebaran lithic industries in the Jordan Valley. 

The single radiocarbon date from the Late Kebaran site of Ein Gev I was obtained from the organic 

fraction of burned animal bone, which is notorious for giving "young" dates because of bacteria that 

feed on burned collagen, and should not be accepted as reliable. 

Geometric Kebaran. The radiocarbon date of 17 ,600±600 b.p. obtained from M eiallopsis shell 

at Geometric Kebaran Haon II, on the other hand, is too "old" in comparison to more reliable charcoal 

dates from Geometric Kebaran sites in the southern Levant, which range between about 14,500-12,000 
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b.p. (Bar-Yosef and Vogel 1981). Either exchange of indigenous shell carbonate with older 

groundwater carbonates (the "hard-water effect") or with soil carbonates has occurred, or non-geometric 

and Geometric Kebaran lithic industries temporally overlap in the Jordan Valley. The later part of the 

Geometric Kebaran period in the Jordan Valley is therefore partially contemporaneous with the 

"Mushabian" lithic industry in the northern Sinai; five charcoal samples associated with a Geometric 

Kebaran lithic assemblage of Level 2 at Mushabi XIV average about 14,000 b.p., and five charcoal 

samples associated with an early Mushabian assemblage in Levell average 13,500 b.p. (Weinstein 

1984). Because Early Natufian occupations in the Jordan Rift date as early as 13,000 b.p., the 

Geometric Kebaran period in the Jordan Valley is inferred to date from about 14,500-13,000 b.p. 

Early to Mid-Natufian. The three accelerator (AMS) radiocarbon ages of samples of charred 

seeds from the Early Natufian site of Wadi el-Hammeh 27, ideal for radiocarbon dating because of the 

short life-cycle of these annual plants, average about 12,000 b.p. The three reliable charcoal dates from 

Beidha, in the Jordan Rift southeast of the Dead Sea, range between about 13,000-12,000 b.p. (Byrd 

1988), while the three charcoal dates from the Early Natufian site at Ain Mallaha (Eynan), in the Jordan 

Rift a few kilometers north of Lake Tiberias, average about 11,500 b.p. An age range between about 

13,000-11,000 b.p. is currently indicated for the Early through Mid-Natufian periods in the Jordan Rift. 

Three charcoal dates from Wadi Judayid in eastern Jordan average 12,540 b.p. (Garrard et a/. 

1988b). In northern Palestine, two samples of charred pulses from a Natufian stratum in Hayonim Cave 

averaged 12,185 b.p. (Byrd 1988), and a single date of 1l,920±90 b.p. was obtained on charcoal from 

the Early Natufian deposits of Layer D at Hayonim Terrace (Henry et a/. 1981). The range of these 

dates suggest that, over a short period, the Natufian stone tool industry and material culture spread from 

the Jordan Rift into coastal Palestine and the eastern oases of the southern Levant between about 

13,000-12,000 b.p. 
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Late Natufian. If the old Pennsylvania and the new British Museum radiocarbon dates on 

charcoal from the same stratum are averaged, a date of about 11,130 b.p. is derived for the Mid-Late 

Natufian occupation at Jericho. The single charcoal date of 11,530 b.p. from the Late Natufian site of 

es-Salibiya I has a very large (one sigma) range of error of 1550 years, and is thus not useful. For 

these reasons, the Late Natufian period in the Jordan Valley can only be roughly dated between about 

11,000 b.p. and the beginning of the Neolithic period about 10,000 b.p. (see below). 

The fmal part of the Late Natufian period in the Jordan Valley therefore overlaps with the 

"Harifian," a late Epipaleolithic lithic industry in the Negev and northern Sinai, and the late 

Epipaleolithic occupations at Mureybet and Abu Hureyra on the Euphrates River in Syria. Six samples 

of charred grains from Abu Hureyra average about 10,800 b.p., seven charcoal sarnples from Mureybit 

average 10,240 b.p, and three charcoal dates from the Harifian occupation at Abu Salem in the central 

Negev average about 10,140 b.p. (Weinstein 1984; Byrd 1988). 

Early to Mid-Holocene 

Pre-Pottery Neolithic A. On the basis of variability in lithic assemblages, the Pre-Pottery 

Neolithic A period has been subdivided into two possibly successive industries--the earlier "Khiamian" 

and the later "Sultanian" (Crowfoot-Payne 1976; see discussion of lithic industries below). Recently 

available radiocarbon dates from the Jordan Valley and from other parts of the southern Levant seem to 

support this chronological subdivision. A recent radiocarbon date of 9950±100 was obtained from 

charcoal from 'Iraq ed-Dubb in the eastern foothills of the Jordan Valley, a cave site that contains a 

transitional Late Natufmn-Early Neolithic lithic assemblage with Khiamian elements (Kuijt et 01. 1991). 

Radiocarbon dates on charcoal of 9950±150 and 99OO±220 b.p. and dates of 9830±80 and 9740±100 

b.p. on charred seeds have also been obtained from the Khiamian site of Gilgal I (Noy 1989). Four 

radiocarbon dates on unidentified organic material from the site of Gesher, containing a lithic 

assemblage with both Khiamian and Sultanian elements, average about 9880 b.p. (Garfinkel 1989). If 
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the old British Museum and University of London dates are excluded from consideration for the reasons 

cited above, the remaining 11 Pennsylvania and recent British Museum dates for the Sultanian 

occupation at Jericho range between about 9800-9200 b.p. The earliest charcoal date from the Sultanian 

site of Netiv Hagdud is 1O,180±3oo b.p., but an accelerator date on charred grains yielded a date of 

9700±150 b.p., and 10 other charcoal dates also averaged about 9700 b.p. 

After rejection of the older, suspect dates, the remaining available radiocarbon dates indicate an 

age range of about 10,000-9200 b.p. for the sequence of Pre-Pottery Neolithic A occupations and lithic 

industries in the Jordan Valley and its foothills. By comparison, four samples of wood charcoal found 

with a Khiamian-related lithic assemblage at Abu Madi in southern Sinai were radiocarbon dated to 

between about 10,100-9800 b.p. (Bar-Yosef 1981b, 1985, 1991). 

Pre-Pottery Neolithic B. Like the older Pennsylvania radiocarbon dates, the older assays on 

charcoal from Jericho by the Groningen Laboratory (coded Gro- or GrN-) are stratigraphically consistent 

with more recent British Museum radiocarbon dates. When the early University of London and British 

Museum dates are excluded, the older Groningen and Pennsylvania dates along with the newer British 

dates indicate a minumum range of about 9140-8540 b.p. for the Pre-Pottery Neolithic B occupation at 

Jericho. These remaining dates do not include any from the fmal occupation horizons, however. The 

two radiocarbon dates Pre-Pottery Neolithic B horizons at Munhata have very large ranges of error, and 

the date of a soil sample from Layer 4A is probably too young because of contaminating soil humates. 

The 14 reliable dates from Pre-Pottery Neolithic B deposits at Jericho range between about 9150-8550 

b.p., while the 17 radiocarbon dates from Pre-Pottery Neolithic B strata at Beidha, in the rift southeast 

of the Dead Sea, range between 9100-8550 b.p. Six radiocarbon dates on charcoal from Mazad Mazal 

in the Jordan Rift immediately southwest of the Dead Sea range between about 8500-8050 b.p. On the 

basis of the most reliable dates, 9200-8000 b.p. is suggested as the probable age range for the Pre

Pottery Neolithic B occupations in the Jordan Rift and adjacent foothills. 



148 

By comparison, Pre-Pottery Neolithic B strata at Ain Ghazal, on the edge of the Jordanian 

Plateau east of the Jordan Valley, have yielded 31 dates ranging between about 9200-8000 b.p. 

(Rollefson et al. 1992). Two radiocarbon dates on charred pistachio nuts from the site of Basta. on the 

Jordan Plateau less than 20 kIn southeast of Beidha, were 8380±1oo b.p. and 8155±50 b.p. (Nissen et 

al. 1987). Dates of 8520±190 b.p. (Beta-56561) and 8030±120 b.p. (Beta-56560) were recently 

obtained from charcoal recovered from exposed strata at 'Ain Jamam near Ras en-Naqb (unpublished). 

The latter date, along with the 5 reliable dates between 8000-7700 b.p. from "PPNC" strata at 'Ain 

Gazal, supports the suggestion that late preceramic Neolithic settlements survived longer in the 

highlands than in the rift (Rollefson et al. 1992). In Layer C at Nahal Issaron on the western edge of 

the southern Jordan Rift (Wadi Araba), three charcoai dates (excluding another clear outlier) average 

about 8220 b.p.(Goring-Morris and Gopher 1983). In the eastern Jordan desert, two charcoal dates from 

Wadi al-Jilat 7 average about 8700 b.p. (Garrard et al. 1988b), and a charcoal date of 8190±60 b.p. was 

obtained from Dhuweila (Betts 1988). A charcoal sample from Ujrat el-Mehed in southern Sinai dated 

to 8220±80 b.p. (Bar-Yosef 1981b). 

Pottery Neolithic A. No radiocarbon dates are currently available from early Pottery Neolithic 

sites in the Jordan Valley. However, charcoal from the pottery-bearing "Yarmukian" occupation at 'Ain 

Rahub in a tributary wadi of the Yarmouk River in northern Jordan yielded a radiocarbon date of 

7480±90 b.p. (Muheisen et al. 1988). Charcoal from the early Pottery Neolithic strata III-IV at Yiftahel 

in the Jezreel Valley, a low plain northwest of and connected to the Jordan Valley, dated to 7460±21O 

b.p. (Braun 1986). These comparisons, along with the age spans of earlier and later periods (see 

below), suggest an age range of about 7700-7000 b.p. for the Pottery Neolithic A occupations in the 

Jordan Valley. 

This early ceramic Neolithic occupation of the western lowlands and the Jordan Plateau was 

thcrefore roughly contemporary with non-ceramic latc Neolithic villages and campsites on the coast of 
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the southern Levant. and in the desertic zones to the east and south. The late Neolithic occupation at 

Kadesh Barnea 3 in the Sinai that yielded a radiocarbon age of 7530±100 on unidentified material 

(Goring-Morris and Gopher 1983). The "Burin Neolithic" site of Jebel Naja in the Black Desert of 

eastern Jordan yielded a charcoal date of 7430±1oo b.p. (Betts 1988). A recently reanalysed sample of 

charcoal from the "Neolithique Ancien" occupation at Byblos on the Lebanese coast yielded a 

radiocarbon date of 736O±80 b.p. (Gopher 1989a). 

Pottery Neolithic B/Early Chalcolithic. Two samples of wood charcoal from the same late 

ceramic Neolithic stratum at Tel Tsaf range between about 7000-6700 b.p .• while Pottery Neolithic 

B/Early Chalcolithic strata at Ghassul yielded five dates on dessicated wood that range between about 

6550-6050 b.p. The artifact assemblages from those strata have not yet been published. however. Until 

they have been published. there is no stratigraphic or ceramic basis for separating the Pottery Neolithic 

B and Early Chalcolithic periods in the Jordan Valley. These comparisons. along with the age spans of 

earlier and later periods. suggest that this combined period lasted from about 7000-5500 b.p. in the 

Jordan Valley. 

Few sites from this period are known from outside of the central Jordan Rift. but five 

radiocarbon dates on charcoal from the "Pottery Neolithic" site at Tell Wadi Feinan on the eastern edge 

of the southern Jordan Rift range between about 6400-5400 b.p. (Najjar et af. 1990). On the western 

edge of the southern Jordan Rift. two charcoal samples from a basin in the temple courtyard of Uvda C 

average about 6480 b.p .• and charcoal associated with a late Neolithic lithic assemblage in Layer B at 

Nahal Issaron dated to 6460±80 b.p. (Goring-Morris and Gopher 1983). Late Neolithic stone tool 

industries may have lasted longer on the coast of the southern Levant. where charcoal from Newe Yam 

dated to about 6300 b.p .• and charcoal from Givat Haparsa dated to about 6100 b.p. (Gopher 1989). On 

the basis of the few dates available from the region and these comparisons. a rough age range of about 

7000-5500 b.p. is suggested for the Pottery Neolithic B/Early Chalcolithic periods in the Jordan Valley. 
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Late Chalcolithic. Radiocarbon dates available from Late Chalcolithic strata at Ghassul and 

Pella Area XIV place them in the mid-sixth millennium b.p. In the escarpment of the Jordan Valley 

west of the Dead Sea, a charred mat in the Cave of Horror in Nahal Hever dated to 546O±125 b.p., and 

several dates on dessicated wood, cloth, and a single reed mat associated with the hoard of Chalcolithic 

copper objects at Nahal Mishmar range between about 5400-4725 b.p. (Bar-Adon 1980). The total 

radiocarbon age range represented by these dates is similar to the range of dates available from Late 

Chalcolithic village sites in the northern Negev. Seventeen charcoal samples from Late Chalcolithic 

Shiqmim, for example, range between about 5600-5000 b.p. (Levy et of. 1991). Based on the available 

radiocarbon dates, the Late Chalcolithic period in the Jordan Valley can only be roughly dated between 

about 5500-4700 b.p. 

Early Bronze I. Two different samples of charred grains from Early Bronze I ceramic contexts 

at Tell el-Handaquq were recently accelerator-dated to about 4700 and 4500 b.p. (see more detailed 

discussion of these AMS radiocarbon dates in Chapter IV). Three re-dated charcoal samples from the 

"Proto-Urban" Tomb A 94 at Jericho also average about 4500 b.p. (Burleigh 1981, 1983). One sample 

of powdery wood from Bab edh-Dhra Tomb A 100, associated with a transitional Early Bronze INJB 

ceramic assemblage dated to 4630±90 b.p., but a similar sample yielded an aberrant date of 6415±110 

b.p. (Rast and Schaub, personal communication). Many of the other radiocarbon dates from Bab edh

Dhra and from 'Ai (et-Tell) are both widely divergent and stratigraphically inconsistent (probably due to 

reuse of wood construction elements and reuse of tombs). 

These dates roughly point to an age range of about 4700-4400 b.p. for the Early Bronze I phase 

in the Jordan Valley. Wood charcoal from Stratum IV at Arad in the northern Negev dated to 

4600±220 b.p. by comparison, and two dates on charcoal and charred grains beneath the town wall at 

Tell Areini in the coastal plain of the southern Levant average 4460 b.p. (Weinstein 1984). 
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Early Bronze II. Radiocarbon dates associared with Early Bronze II ceramic assemblages at 

Jericho and Tell el-Handaquq range between about 4400-4100 b.p. In the Jordan Rift southeast of the 

Dead Sea, the Early Bronze II phase may have ended earlier than it did north of the Dead Sea Grape 

pips from "Early Bronze III" contexts at Numeira provided a radiocarbon date of 4310±70 b.p., while a 

date on charred grains and three other dates on destruction debris (beams and roof thatching) in these 

strata fall between about 4180-4085 b.p. (Rast and Schaub 1980). Together, these radiocarbon dates 

may indicate that the "Early Bronze III" ceramic assemblage of this site should be assigned to late Early 

Bronze II, that the charcoal dates from Jericho reflect reuse of "old wood," or just as likely, that Early 

Bronze II pottery traditions at Jericho and Early Bronze III pottery traditions at Numeira partially 

overlap. 

Early Bronze III. Four radiocarbon dates of charcoal samples associated with Early Bronze II! 

ceramic assemblages at Jericho are out of stratigraphic sequence. An age range of about 4100-3900 b.p. 

for Early Bronze III is bracketed, however, by the dates of charcoal samples from underlying Early 

Bronze II strata and from overlying Early Bronze IV strata at this site. At Bah edh-Dhra, on the other 

hand, the two dates on combined samples of cloth, charcoal, and ash from Charnel House A 55, and 

two charcoal dates from stratified Early Bronze III contexts overlap with the earliest dates for the Early 

Bronze IV occupation at Jericho. 

Early Bronze IV. Except for one sample (BM-554), the four radiocarbon dates on charcoal 

from Early Bronze IV strata at Jericho are in stratigraphic order, and range between about 3900-3550 

b.p. The single Early Bronze IV date of 3780±65 b.p. from Tell el-Handaquq is the result of a new 

tcchnique of accelerator dating of chemically extracted fatty acid (lipid) residues from a sherd of a 

cream-slipped, combed ware jar found on the surface. The resulting date falls within the expected age 

range for this late Early Bronze III-Early Bronze IV pottery type. By comparison, olive stones from an 

Early Bronze IV context at Bab edh-Dhra dated to 3770±60 b.p., but this date is out of strJtigraphic 

order; either the two charcoal dates from Early Bronze III contexts in the same excavation area are too 
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young, or the date on olive stones from an Early Bronze IV context is too old. Early Bronze IV 

occupations of the northern Sinai roughly coincided with those in the Jordan Valley; charcoal from the 

site of Mushabi 103 dated to 3800±330 b.p. (Weinstein 1984). 

Calibration 

One of the basic assumptions of the radiocarbon dating technique, as originally developed by 

Willard Libby and his colleagues in 1949, was that the amount of the radioactive carbon isotope C14 in 

the atmosphere has remained constant through time. It has been established, however, by piecing 

together continuous tree-ring sequences from long-lived trees and archaeological wood samples, that the 

concentration of isotopic C14 in the atmosphere has fluctuated greatly during the Holocene (Damon 

1987). Raw radiocarbon dates are therefore consistently younger than the actual age of the organic 

samples in calendar years. Calibration of radiocarbon dates is therefore necessary in order to obtain an 

approximate date in real, "absolute" time. 

Recent linking of the North American bristlecone pine tree-ring sequence with the oak 

sequences of Germany and Northern Ireland, and these with a pine sequence from south-central Europe, 

has now extended the limit of possible dendrocalibration to about 11,500 dendro-years B.P., or +10,000 

radiocarbon years b.p. (Kromer and Becker 1987; Becker et al. 1991). Today, the entire Early to Mid

Holocene archaeological sequence in the Jordan Valley can be ftrmly anchored in dendrocalibrated time 

(Table 3.1). In this study, a computer program (CALIB Rev. 2.0) developed by the University of 

Washington Quaternary Isotope Laboratory allows calibration of radiocarbon dates based on the global 

atmospheric record back to about 8100 radiocarbon years b.p., while dendrocalibration back to about 

10,000 b.p. is possible by reference to the recently reconstructed Early Holocene tree-ring sequence 

from south-central Europe (Becker et al. 1991; 74 dendro-years should now be added to all calibrations 

prior to 9928 dendro-years b.p. in that published calibration curve--Minzc Stuiver, personal 

communication 1992). 
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Together, these tree-ring based calibrations indicate fluctuations in atmospheric C-14 during the 

Holocene, with plateaus causing intervals of constant radiocarbon ages of up to 450 dendro-years. As a 

result of plateaus at about 10,000, 9600, 8750, 8250, and 4100 b.p., samples dating near these plateaus 

cannot be precisely dated by the radiocarbon method therefore, and age spans measured in radiocarbon 

years will not match the same spans of time measured in dendro-years. The recent extension of the 

tree-ring sequence does, however, indicate a date near 10,000 radiocarbon years b.p., or close to 11,000 

dendro-years B.P., for the end of the Younger Dryas interval marking the global Pleistocene-Holocene 

boundary (Becker el al. 1991). The earliest Neolithic occupations date to the very beginning of the 

Holocene, dendrocalibrated to about 9200 B.C. 

Even though calibration of radiocarbon dates using continuous tree-ring sequences is now 

possible for the entire span of the Holocene, most archaeologists working on late prehistoric and 

protohistoric sites in the southern Levant have uncritically accepted the uncalibrated radiocarbon dates 

because they support the traditional relative chronology pieced together by more than a century of 

careful cross-dating of stratified ceramic sequences. Waterbolk (1987) has recently reassessed the 

uncalibrated and dendrocalibrated dates from the last pre-ceramic strata and the fmt pottery-bearing 

levels in Near Eastern sites. He concluded that the dates near 8300 b.p. from CataI Huyuk are suspect 

because of the high probability that the charcoal samples come from very old wood, reused many times 

over several centuries as structural components in houses. This "old wood" problem has become widely 

recognized as causing dates higher than the actual age of samples' stratigraphic contexts in dryland 

archaeological sites (Schiffer 1986). The most reliable available date for the introduction of pottery in 

the Middle East, in Waterbolk's opinion, is about 8200 b.p. for short-lived samples from Level 7 at Deir 

es-Zor on the middle Euphrates River. Calibration yields a date near 6750 B.C.--several centuries 

earlier than the late seventh millennium B.C. dale currently widely accepted for the earliest pottery in 

the northern Levant. The radiocarbon date of 7480±90 associated with Yarmukian pottery at 'Ain 
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soon afterward, by at least 6400 B.C. 
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Because no clear stratigraphic boundaries have been identified between Pottery Neolithic B and 

Early Chalcolithic deposits in the Jordan River Valley, and because these tenns are often used 

interchangeably to describe similar artifact assemblages, these phases can only be treated together. In 

addition to the two dates from Tell Tsaf, five samples of wood were taken from Early Chalcolithic strata 

at Teleilat Ghassul. Four yield calibrated dates that cluster between 5500-5200 B.C., while·sarnple 

SUA-739 provides a calibrated date between 5220-4841 B.C. (one sigma range). On the basis of both 

the deep stratified cultural deposits, and the new calibrated dates, the combined Pottery Neolithic 

BlEarly Chalcolithic period was very long, lasting from at least the early sixth through mid-fifth 

millennium B.C. in the Jordan River Valley. 

One of the only samples from a Late Chalcolithic stratigraphic context in the valley is 

RT-390A, from Mallon's Level III at Teleilat Ghassul. However, because this sample was taken from a 

larger piece of charred wood left in storage since the original 1928-1939 excavations (Weinstein 1984), 

the apparently reasonable calibrated date of about 4353 B.C. should be considered critically. The 

available calibrated dates for the beginning of the following Early Bronze Age I period range between 

the mid- to late fourth millennium B.C., so the Late Chalcolithic period should be assigned to the mid

fifth to mid-fourth millennium B.C. in the Jordan Valley, between about 4450-3500 B.C. 

Dendrocalibration of the earliest accelerator radiocarbon date from Tell el-Handaquq indicates a 

minimum age of 3613-3367 B.C. for the beginning of the Early Bronze I period in the Jordan Valley. 

A sample of charcoal (GL-24) from a cremation pile in Tomb A 94 at Jericho, processed in 1953, yields 

an aberrant calibrated date of 4226-3826 B.C. for the Proto-Urban A (Early Bronze Age I-A) pottery 

assemblage contained in the tomb; a second, more recent analysis of the same sample (BM-1329) 

provides a more plausible calibrated date of 3345-3045 B.C. (Burleigh 1983). A further three samples 
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of charcoal from this tomb provide calibrated dates which fall between about 3400-3200 B.C. Since the 

pottery assemblage only included types found in stratified Proto-Urban A deposits on the Jericho tell, 

and the cremation probably represents the fmal use of the tomb (Kenyon 1960), the recent analyses of 

samples from Tell el-Handaquq and from Jericho Tomb A 94 indicate that the Early Bronze Age began 

in the Jordan Valley near the middle of the fourth millennium B.C. 

Accelerator radiocarbon dates of charred grains and charcoal samples associated with Early 

Bronze IT ceramic assemblages at Tell el-Handaquq are dendrocalibrated to between 3200-3000 B.C. 

Two samples of charcoal from Strata XIV and XV in Trench III at Jericho, associated with Early 

Bronze I-B (Kenyon's EB I) assemblages, yielded calibrated dates between about 2900-2700 B.C. 

Calibrated dates of three charcoal samples (BM-550,-1778,-1779) from destruction levels in Early 

Bronze Age II Stratum XVI.1xi-lxiii in Trench III fall within the same time-frame, indicating that the 

samples may have come from reused wood. It is likely, however, that there was also some overlap 

between Early Bronze I-B and Early Bronze II pottery phases. Four charcoal samples recovered from 

Early Bronze Age III strata in Trenches II and III yielded radiocarbon ages that are out of stratigraphic 

order, but which provide calibrated dates between about 2650-2450 B.C. Again, the overlap in the 

radiocarbon ages of these samples is best explained by "old wood," or overlapping of Early Bronze II 

and III pottery phases. The pottery assemblages at Jericho in Strata XVIII-XX in Trench III and Strata 

XXI-XXII in Trench II are now considered to date to the EB IV period (Kenyon and Holland 1983). 

Charcoal samples from these strata provide dendrocalibrated dates between about 2450-1950 B.C. 

Lithic Industries of Early Settlements 

Prehistoric and protohistoric flaked stone tool industries in the Jordan Valley exploited several 

types of locally available raw material were used for cores, ranging from alluvial cobbles, to flint 

nodules, basalt slabs, and tabular flint quarried from bedrock exposures. Cobbles collccted from local 

wadis provided enough raw material for bladelct production during the Late Pleistocene and the initial 
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Holocene, while a fine-grained flint was imported to the valley during the Pre-Pottery Neolithic B 

period for blade tool production, and a small amount of obsidian has been found in early Neolithic 

assemblages in the valley (perlman and Yellin 1980). Tabular flint tools were first manufactured during 

the Pottery Neolithic period and continued to be made until the end of the Early Bronze Age. 

Because most samples of chipped stone artifacts were recovered without sifting, and because 

each analyst recognizes different typological categories, inferences based on comparisons among lithic 

assemblages from the Jordan Valley should be cautious. Still, many of the sample sizes are relatively 

large, and a number of differences between assemblages of different ages are obvious. The changing 

varieties and relative proportions of stone tool and pottery types found in Late Pleistocene to Mid

Holocene settlement sites thus allow identification of some useful relative chronological markers. 

Late Pleistocene 

Upper Paleolithic. Two distinct Upper Paleolithic stone tool industries have been identified in 

the Negev and Sinai deserts of the southern Levant: the Ahmarian ("Lagaman" in the northern Negev 

and Sinai), with assemblages characterized predominantly by blade and bladelet blanks and by 

microlithic bladelet tools, and the Levantine Aurignacian (Garrod's "Atlitian" and Neuville's "Upper 

Paleolithic Stage V"), characterized by flake blanks and by endscrapers and burins (Gilead 1981). 

The flJ'st post-Middle Paleolithic stratum in the rockshelter of EI-Quseir, in the Jordan Rift west 

of the Dead Sea, is Layer D (phases III-IV), with an Ahmarian blade-bladelet assemblage; it is overlain 

by Layer C (phase IV) with a Levantine Aurignacian endscraper-burin dominated assemblage similar to 

that in Layer E (9-10) in the nearby cave of EI-Khiam (NeuviUe 1951; Echegaray 1966). The "Emireh 

point" found in an Upper Paleolithic assemblage at Emireh cave in Wadi Amud, in the upper Jordan 

Rift northwest of Lake Tiberias, has since been found in both late Mousterian and Upper Paleolithic 

strata (Bar-Yosef 1980b). Micro-points made by backing and truncation of curved bladelets are also 

present in the lithic assemblage recovered from Fazael X in the southern Jordan Valley (Goring-Morris 

1980a, 1980b). 
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According to Gilead (1981), the "Lagaman" industry with an emphasis on retouched bladelets 

(up to 40%) developed locally in the northern Sinai and Negev from the late Mousterian "Emiran" 

industry between about 42,000-32,000 b.p., and the Levantine Aurignacian diffused southward from 

Lebanon to appear alongside the Ahmarian industry between 32,000-25,000 b.p. Sites with both 

Ahmarian (Fazael X, XI) blade-bladelet dominated (85-90%) assemblages and Levantine Aurignacian 

(Fazael IX) flake-burin-scraper dominated assemblages have been found in in the same colluvial unit 

exposed in Wadi Fazael in the Jordan Valley, suggesting rough contemporaneity of the occupations in 

this region (Goring-Morris 1980a, 1980b). The assemblage recovered from Nahal Ein Gev I (Bar-Yosef 

1971), with high proportions of drills, awls, and notches-denticulates may represent a local variant or a 

third industry. A "Terminal Paleolithic" blade-bladelet industry, dated as late as 15,500 b.p. at Ein Aqev 

(Goring-Morris 1985), may indicate that the indigenous Ahmarian blade-bladelet industry outlasted the 

intrusive Levantine Aurignacian flake industry in the western Negev, and overlapped with "Kebaran" 

microlithic stone tool industries in the less arid Jordan Valley. 

Kebaran. The "Kebaran" lithic industry, as originally defined on the basis of the assemblages 

in Layer C in Kebara cave on Mount Carmel (Garrod and Bate 1937, Garrod 1957) and in caves in the 

Jordan Rift west of the Dead Sea (Neuville 1951), refers to terminal Upper Paleolithic assemblages 

dominated by microlithic tools made on bladelets produced from single-platform cores. Kebaran-related 

industries are represented at sites distributed in the Mediterranean climatic-vegetation zone from 

southwest Syria and Lebanon, to the northern Negev and highlands of southern Jordan. A similar 

industry is also represented at the Azraq oasis in eastern Jordan (Garrard el al. 1988a). 

In the Jordan Valley, Early Kebaran tool assemblages are dominated by curved backed 

bladelets, while Late Kebaran assemblages are characterized by obliquely truncated and backed bladelets 

(the "Kebara" or "Jiita" poinO, narrow curved and backed bladelets, and curved and backed 

"microgravette" bladelet points (Bar-Yosef 1975b, 1981a). The "Falita" point, a curved and backed 
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blade with a truncated base, also appears in the Late Kebaran assemblages at Ein Gev I and II (Bar

Yosef 1970) and at Fazael IlIA (Goring-Morris 1980a). Microgravettes and Falita points are typical 

only at Late Kebaran sites east of the Jordan Valley and in Syria, while bladelets are wider in southern 

assemblages than in northern ones. suggesting regional variations between several Kebaran-related lithic 

industries in the southern Levant (Bar-Yosef 1980b). Retouched bladelets usually represent 15-30% of 

the tools in Kebaran assemblages. High proportions of bladelets are reported from post-Upper 

Paleolithic strata in the cave of Masaraq en-Niaj west of the Dead Sea (perrot 1955). 

Geometric Kebaran. In Wadi Fazael, "Geometric Kebaran" assemblages at Fazael III3 and 

Fazael VIII are contained in mixed alluvial-colluvial deposits overlying the colluvium containing Late 

Kebaran Fazael I1I4-6 and Fazael VII (Bar-Yosef el al. 1974; Goring-Morris 1980a). Assemblages of 

related industries were found overlying the "Nebekian" and underlying the "Lower Natufian" at Yabrud 

III rockshelter in southern Syria (Rust 1950). separated by an erosional surface from overlying NatufUUl 

deposits at Hayonim Terrace (Henry el al. 1981), and above a Kebaran assemblage at Kharaneh IV in 

the Azraq Basin of eastern Jordan (Muheisen 1983). Related industries are represented at sites 

distributed far beyond the present Mediterranean zone as far as northeastern Syria, eastern and southern 

Jordan, and southern and western Sinai. In the northern Sinai and Negev. related industries called 

"Mushabian" and "Negev Kebaran of Harif Phase" were at least partly contemporaneous (Marks and 

Simmons 1981). 

All of these assemblages are characterized by high proportions of trapezes and rectangles 

among the microlithic tools. and by debitage with a type of microburin produced by use of stone anvils 

for the production of geometrics. Triangles produced by the microburin technique are particularly 

common in the assemblage from Ein Gev IV (Bar-Yosef 1970). The prevalence of trapeze-rectangles at 

this site also indicates a relationship with the Late Hamran of southern Jordan (Henry 1985), while the 

use of the microburin technique may indicate a relationship with the early "Mushabian" industry in the 
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northern Sinai and Negev (thought to be of North African origin) dominated by arched backed bladelets 

produced by the microburin technique (Phillips and Mintz 1977), and with a related industry in the 

Azraq Basin (Garrard el al. 1988a). 

Early Natufian. Lithic assemblages assigned to the "Natufian" refer to the late Epipalaeolithic 

stone tool industry first det1ned by Dorothy G&rrod in her 1928 excavations at Shukba Cave in the Wadi 

en-Natuf, and then subdivided into three phases on the basis of the stratified lithic assemblages she 

found at Mugharet el-Wad on Mount Carmel (Garrod 1932; Garrod and Bate 1937). Use of the 

microburin technique to segment bladelets, and bifacial"Helwan" retouch to back and shape them into 

microlithic lunates, were considered chronological markers for Natufian assemblages. Triangular 

microfiths, burins, perforators, end scrapers, core scrapers, and backed blades--often with traces of 

silica-polish from use--were characteristic chipped stone tools in these assemblages. The distribution of 

Early Natufian villages with stone-lined pithouses 12-20 meters in diameter (Wadi el-Hammeh 27, 

Mallaha) is restricted to the Mediterranean zone, while a related industry called the "Negev Kebaran of 

Helwan facies" is represented at hunters' campsites in the northern Sinai and Negev (Bar-Yosef 1980b). 

Garrod's sequence, based on changes in tool fonn, was further refined into four proposed 

stages by Rene Neuville (1934a, 1951), on the basis of his excavations at several cave sites in the 

Judean Desert west of the Dead Sea. Neuville's phase I, equivalent to Garrod's "Early Natufian," was 

characterized by predominately "ridge-backed" lunate microliths and blades. His phase II, equivalent to 

Garrod's "Middle Natufian," was characterized by mainly "flat-ba~ked" lunates and blades, and by the 

presence of microburins. It is to this middle phase which Crowfoot-Payne (1983) now assigns the 

Natufian assemblage at Jericho, in contradiction to Kirkbride's (1960) previous assignment of the 

assemblage to the Early Natufmn. The available radiocarbon dates indicate a difference of at least half 

a millenium between the occupation of the Early Natufian site at Wadi Hammeh 27 and the 

"Mesolithic" occupation of Jericho however, suggesting that the latter should be assigned to the Middle-
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Late Natufian transition. 

On the basis of relative use of the microburin technique, average lunate length, and frequency 

of bifacial "Helwan" backing, Natufian assemblages have been divided into Early and Late phases 

(Bar-Yosef 1978, 1981a; Bar-Yosef and Valla 1979; Valla 1981). In this typlogical scheme, Early 

Natufian assemblages are identified on the basis of greater than 50% of the lunate-shaped microliths 

backed with bifacial "Helwan" retouch, use of the microburin technique, and an average lunate length of 

21 mm or longer. The lunates found at Wadi Hammeh 27 (Edwards el at. 1988, n.d.) range between 

19-27 millimeters in length, and are backed by Helwan retouch, while the single lwmte found in the 

rock shelter at Ala Safat (Waechter 1948) measures about 23 mm, and is backed with Helwan retouch. 

According to this typological scheme, then, these smaU assemblages resemble other Early Natufian lithic 

assemblages. But because the chronological division is based on relative proportions, and because 

Helwan retouch is not exclusively Early Natufian assemblages, these assemblages cannot be assigned to 

the Early Natufian with certainty by this typological scheme. 

Late Natufian. Lithic assemblages are defined as Late Natufmn in this scheme by evidence of 

use of abrupt or bipolar unifacial retouch on more than 50% of lunates, and continued use of the 

microburin technique. Late Natufian sites are distributed beyond the range of Early Natufmn sites, into 

the semi-arid wne to the c<:st and south dominated by Irano-Turanian vegetation today. The rhomboid

shaped, sometimes tanged, "Harif point" made on a bladelet segment produced by the microburin 

technique, gives its name to a related Late Natufian industry in the semi-arid zones of northern Sinai 

and Negev (Goring-Morris 1985). 

The only lunate found in the Jericho assemblage was backed by abrupt unifacial retouch, and 

measures about 18 mm in length. Both suggest a Late Natufmn date (see discussion of lunate length 

below). The average length of lunates in a small sample found by the author at Urn el-Quttein in the 

southeastern valley is about 20 mm, which also falls in the range of Late Natufian averages. Valla 
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(1981) has subsequently attempted to refine this two phase sequence into a tripartite division (early, late, 

and final), with the third phase distinguished from the second by a shorter average lunate length of 

about 13 mm. Lunates from Fazael IV (Bar Yosef el al. 1974) also fall within this range. Again, 

though, these samples of the lithic industry are very small, and the relative proportions ·of these 

potentially chronologically-diagnostic characteristics are not known. On the basis of the available 

radiocarbon dates as well, the Natufian can reasonably be divided only into Early and Late phases in the 

Jordan Valley, though a Middle and Final phase may be definable with additional excavations of 

stratified lithic assemblages. 

Henry (1973) has argued that the relative frequency of the microburin technique may also be 

used as a chronological indicator, though it was particularly common in the southern-most regions of the 

Levant, suggesting connections with Sinai and North Africa. Bar-Yosef (1981a) notes, however, that the 

microburin technique also occurred in earlier Harifian and Negev Kebaran assemblages in the Levant, 

and may not be a reliable chronological marker. Using these differences in tool forms as chronological 

indicators, Bar-Yosef (1980b) pointed out that Early Natufian sites were located only within the 

temperate Mediterranean zone in the highlands, while Late Natufian settlements extended into the 

semi-arid lrano-Turanian wne, including the Negev highlands, the lowlands of the Jordan Valley, and 

the eastern plateau of Jordan. In the valley, microburins were found in Mid-Late NatuflIDl assemblages 

at Jericho and at Fazael IV. 

Olszewski (1986) tested this hypothesis of decreasing lunate length as a chronological indicator, 

and also discerned regional variability. By comparing the lengths of lunates in the few radiocarbon 

dated sequences, she confmned that average lunate length did steadily decrease through the Natufian, 

and that assemblages from steppe areas tended to have longer lunates than those from contempomry 

forest and coast areas within both the Early and Late phases. Byrd (1988) suggests that this variability 

is related to the different adaptive strategies practiced at foresl/coastal sites and steppe/desert sites. 
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Early to Mid-Holocene 

Pre-Pottery Neolithic A. A transitional phase between the NatufIaIl and the two phases of the 

"Pre-Pottery Neolithic" defined by Kenyon (1960) was initially postulated on the basis of 4 meters of 

"Proto-Neolithic" strata found in Area M at Jericho. But this horiwn was only found in this one area of 

excavation, and has not been found elsewhere on the tell, or at other sites. Above these strata in Area 

M and other areas there were up to 8 meters of cultural deposits, divisible into five to seven phases of 

construction of round mudbrick houses 3-6 meters in diameter, with associated "Pre-Pottery Neolithic 

A" stone tool assemblages. The upper layers of PPNA deposits were first reached at the base of a deep 

sounding excvated by Garstang in 1935 (Crowfoot 1935, 1937). Few significant differences were 

recognized between the assemblages of the "Proto-Neolithic" and Pre-Pottery Neolithic A strata at 

Jericho, but Crowfoot-Payne (1976, 1983) discerned enough variability to suggest division of the PPNA 

into two industries dominated by sickle-blades, bifacial celts, arrowheads, driUs, and burins: the 

"Khiamian" and·the "Sultanian." On the basis of site stratigraphies and associated radiocarbon dates, it 

seems that the Proto-Neolithic, Khiamian, and Sultanian stone tool industries were actually sequential, 

stratified phases within the larger traditions of the Pre-Pottery Neolithic A period in the Valley. 

Bar-Yosef (1981b) has separated the assemblages of other early Neolithic sites in the Jordan 

Valley according to Crowfoot-Payne's initial definition of these industries, showing that the Khiamian 

probably preceded the Sultanian in this region. The assemblages recovered from 'Iraq ed-Dubb (Kuijt et 

al. 1991) and from Salibiya IX (Bar-Yosef 1980a) are perhaps unmixed examples of Khiamian 

assemblages. with "EI-Khiam type" arrowheads. triangular points with straight or concave retouched 

bases and side notches close to the base. Other characteristics of these assemblages are medium sized 

blades, much fewer bladelets. more perfomtors. and fewer microlithic tools (less than 25%). 

The "Sultanian" industry at Jericho was charac~erized by larger core tools with bifacial 

reduction, flint axes sharpened by transversal (tranchet) blows, limestone and basalt ground and polished 
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axes, backed (sometimes bifacially) "sickle-blades," and perforators. El-Khiam points were rare, and 

microlithic tools disappeared. Heat treatment of flint and grinding of axe ends were new manufacturing 

techniques, while grinding slabs and handstones replaced mortars and pestles as tools for food 

preparation. Microlithic tools continued to form a small significant proportion (more than 13%) of the 

Sultanian assemblage found at Netiv Hagdud (Bar-Yosef et al. 1980), and the "Hagdud truncation," a 

blade fragment with two parallel retouched truncations and unretouched sides, is a newly recognized 

Sultanian tool type found at Netiv Hagdud, Gesher, and 'Iraq ed-Dubb in the Jordan Valley and its 

foothills (Bar-Yosef et al. 1987; Kuijt et al. 1991). 

Pre-Pottery Neolithic B. The second major period of the Pre-Pottery Neolithic, the PPNB, was 

first excavated at Jericho by Sellin and Watzinger (1913) between 1908 and 1911. Return!ng to the 

same site a decade later, Garstang (1932) found a deep sequence of construction of rectangular 

mudbrick houses 4-6 meters wide and 8-10 meters long. Associated with this architectural sequence 

was the "Tahunian" stone tool industry dominated by blades struck from both single and opposing

platform "naviform" cores, by a variety of blade tools, by pressure-flaked, tanged or leaf-shaped 

arrowheads, and by the disappearance of microliths (Crowfoot 1935, 1937). Kenyon's excavations at 

Jericho continued Garstang's sounding in Area EI,II,V, and discerned up to 5 meters of deposits with a 

similar lithic assemblage in other areas on the tell. The typology of arrowheads was used to support 

subdivision into two or three major phases of the Tahunian industry at Jericho (Crowfoot-Payne 1983). 

Bar-Yosef (1981b) has also attempted to distinguish three phases on the basis of typological 

differences in assemblages at several Pre-Pottery Neolithic B sites. The Jericho sequence spans all three 

of these phases, while the assemblages of Munhata Strata 6-3 and Khirbet Sheikh Ali IV-III were 

assigned to the middle phase, marked by the introduction of "Jericho," "Byblos," and "Amuq" arrowhead 

types. In a recent reanalysis of the lithic assemblages from Munhata, Gopher 1989a) showed that 

"Helwan points" were also present in early Pre-Pottery Neolithic B strata, that Jericho and Byblos points 
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predominate in all but the third and fmal major phase (Stratum 3), which was characterized by 

dominance of Byblos points and the appearance of "Amuq points." He thus dates the beginning of 

occupation at Munhata earlier than the earliest Pre-Pottery Neolithic B lithic assemblages at Abu Gosh, 

Jericho, and Beidha, which all include some proportion of Amuq points. 

Innovations in chipped stone tool technology during this period included heat treatment (MiUer 

1983), primarily of opposed platform "naviform" cores for production of long, straight blades, fmely 

serrated, long sickle-blades, tranchet blades, and several new arrowhead forms. "Helwan points" are 

long or short. with wide tangs, two or more side notches, and small wings or barbs. "Jericho points" 

have long tangs and wings or barbs, "Byblos points" have rounded shoulders, broad tangs, and are 

partially retouched by pressure flaking. "Amuq points" have long oval shapes, and are partially or 

completely retouched by pressure flaking. Celts (axes, adzes, chisels) were shaped by bifacial flaking 

and a fmal transverse "tranchet" blow to sharpen the working edge. This type was gradually replaced 

by almond and oval-shaped axes with ground and polished working ends. Keeley (1983) has identified 

microscopic use-wear patterns on Pre-Pottery Neolithic B adzes from Jericho, which indicate that these 

core tools were used primarily for wood-working. At both Jericho and Munhata, retol1ched and 

"chamfered" blade tools were often made of a similar high-quality flint, probably imported and 

frequently heat-treated, while awls and drills, scrapers, burins, bifacials, notches and denticulates were 

primarily made of lower quality, local flint types (Gopher 1989a). 

Pottery Neolithic A. The earliest pottery-bearing cultural deposits in the Jordan Valley are the 

fills of 3-4 meter diameter pithouses cut into the top of Pre-Pottery Neolithic B strata at Munhata and 

Jericho. Called "Pottery Neolithic A" at Jericho, and "Yarmukian" in other parts of the southern Levant, 

the stone tool assemblages show both continuities and innovations. The same basic tool traditions of the 

Pre-Pottery Neolithic B, including bipolar cores for blade production, Byblos and Amuq points, and 

various shapes of bifacial axes and chisels - the working ends finished with either tranchet blows or 

grinding - all continued. Sickle-blades were often deeply denticulated however, perhaps a direct 
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development from the serrated blades which appeared in the Pre-Pottery Neolithic B. These are often 

called "Yarmukian sickle-blades," after the frrst site of this period excavated at Sha'ar ha-Golan on the 

Yarmuk River in the Jordan Valley (Stekelis 1972). Bifacial knives and backed and truncated blades, 

sometimes curved, with unretouched edges showing silica-polish also appeared. A variety of small, 

pressure-flaked points with tangs and notches are present in the assemblages from Munhata 2 and 

Jericho PN, and should perhaps be called "Munhata points." Carinated core-scrapers represent almost a 

quarter of the assemblage at Sha'ar ha-Golan. Large drills on retouched flakes and scrapers and knives 

made on large flakes of tabular flint also appear at Sha'ar ha-Golan, Munhata, and Jericho. 

The double-denticulated sickle-blade and the Byblos point found at Wadi el-Yabis (Kirkbride 

1956), along with the absence of pottery, may indicate that this site represents a transitionalla!e 

preceramic/early ceramic Neolithic assemblage, perhaps contemporary with the "Pre-Pottery Neolithic 

C" at 'Ain Ghazal. There is good evidence that some tool types were centrally manufactured and 

traded; a workshop for the production of Yarmukian sickle-blades was found at Hamidiya (Kaplan 

1965), including more than three hundred finished sickle-blades, a large quantity of manufacturing 

debris, and a large number of used sickle-blades brought to the site to be resharpened. 

Pottery Neolithic B/Early Chalcolithic. Backed and truncated blades were especially common 

tools in Pottery Neolithic B deposits in larger pithouses 4-6 meters in diameter at Jericho and Ghrubba 

(Mellaart 1956). At Khirbet Sheikh Ali an Early Chalcolithic chipped stone tool assemblage was found 

in association with two phases of mudbrick houses on stone foundations, and about 2-3 meters wide and 

6-8 meters long (Prausnitz 1970). Similar assemblages in the valley have been called both "Pottery 

Neolithic B" and "Early Chalcolithic." Presently, it seems impossible to separate the PNB and Early 

Chalcolithic phases on the basis of stratigraphy or differences among stone tool assemblages, and 

therefore they are considered together here. Distinctions between these phases must await the final 

publication of the detailed sequence at Ghassul. 
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Triangular, minimally retouched blade points appear in the Early Chalcolithic strata at Tell 

esh-Shuna North (de Contenson 1960a, 1960b). These points occur through the entire sequence at this 

site, including large caches found on Early Bronze Age floors (Erskine 1985), and should perhaps be 

called "Shuna points." This example illustrates one of the many continuities in stone tool industries 

during the Late Neolithic. Continuity is also apparent in the manufacture of bifacial axes with polished 

ends at Ghrubba. Tanged Byblos points were also still made at North Shuna and Munhata (Stratum 2). 

Late Chalcolithic. A few new tool types appear in Late Chalcolithic "Ghassulian" assemblages 

associated with mudbrick houses, sometimes on stone foundations, at Ghassul (Lee 1973; Habgood 

1985), averaging about 6 meters wide and 12 meters long. The tranchet axe of the Neolithic was 

replaced by the "Ghassulian chisel", which was trapezoidal or triangular in cross-section, and ground 

and polished on the working end. This term refers to and includes all the categories of "erminettes," 

"hachettes," "gouges," and "ciseaux" originally described by Neuville (l934b). They frrst apperu: in 

upper Phase E strata at Teleilat Ghassul, and gradually increase through the remainder of the sequence 

(Hennessy 1969). A cache of 12 chisel blanks and manufacturing debris was found on the floor of a 

building in Square A-VII at Ghassul, suggesting the possibility that specialists manufactured chisels in 

central workshops. Denticulated sickle-blades become less common than trapewidal "Cananean blades" 

by Phase D in the Ghassul sequence. 

Triangular "Shuna points" made on blades occur through the sequence at Ghassul, as well as at 

North Shuna. "Transverse" microlithic points were made from bladelet segments retouched into 

triangUlar, trapcwidal, and lunate shapes. These have been found in Late Chalcolithic contexts in the 

Jordan Valley (Abu Hamid, Ghassul), at Chalcolithic sites in southern Jordan (Henry 1985), and at Late 

Chalcolithic sites in the northern Negev and Sinai (Rosen 1983d). "Micro-endscrapers" (Gilead 1984) 

also appear as a new tool type at Fazael and at Abu Hamid in the valley. Bifacially retouched and 

pierced discs made from large flakes of tabular flint have been found at several Late Chalcolithic village 

sites in the Jordan Valley (Ghassul, Abu Hamid, Delhamiya, Neve Ur, El-Khawarij). Knives and 
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scrapers made on tabular flint are also very common in Late Chalcolithic assemblages (Ghassul, Abu 

Hamid, Abu Habil North, Shuna North, Delhamiya, Neve Ur). This valued raw material was not 

imported from the Negev and Sinai, as Rosen (1983c) believes, as sources of tabular flint can be found 

in the limestone highlands east of the Jordan Valley as well (Mabry and Palumbo 1988). 

Many continuities from Neolithic tool traditions are also obvious. Chis~ls and axes with 

polished ends, a variety of borers and perforators, and backed blades complete a typical Late 

Chalcolithic flaked stone tool assemblage in the valley. During this period the first metal tools were 

made from copper ore mined in the Jordan Rift south of the Dead Sea (Wadi Feinan, Timna). 

Early Bronze Age. The wide, trapezoidal "Cananean blade," derived from smaller Neolithic 

and Chalcolithic predecessors (Rosen 1982), is ubiquitous at Early Bronze Age sites in the valley 

(Shuna North, Handaquq, Urn Hammad, Jericho). Only minimal retouch is common, silica-polish 

("sickle-sheen") often appears on one or both edges, and they are often broken into segments for hafting 

in composite sickles. The blades increase in width through the Urn Hammad Early Bronze Age 

sequence (Betts 1984). During Early Bronze IV they were often left unbroken (and unhafted?). 

Unbroken blades commonly exceed lengths of more than 15 cm at the EB IV settlement excavated at 

Tell Abu en-Ni'aj (Steven Falconer, personal communication 1984), a probable manufacturing center. 

Rosen (1983a, 1983b, 1985) has argued that statistical averages of blade width at Early Bronze Age 

sites in Palestine indicate regional manufacturing centers. Backed blades and tabular knives/scrapers 

also continued to be manufactured during Early Bronze I-Ill. 

"Shuna points," blade segments truncated by retouch, were found in EB I-II strata at Tell 

esh-Shuna North, including one cache of 55 points and another of 34 (Erskine 1985), suggesting that 

they were made by specialists. McConaughy (1979) has identified six major functional categories of 

stone tools in his analysis of the use-wear patterns in an Early Bronze lithic assemblage from Bab 

edh-Dhrd, southeast of the Dead Sea in the Jordan Rift. 
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Ceramic Traditions of Early Settlements 

With the frrst appearance of pottery in stratified prehistoric sequences, the chronology becomes 

based primarily upon variability in ceramic wares, fonns, and decoration - much more sensitive 

chronological indicators because they changed rapidly across entire regions. Wright (1937) was the first 

to synthesize a prehistoric ceramic chronology for Palestine, providing a point of departure for all later 

refinements (e.g. Albright 1965). Amiran's (1969) description and illustration of whole ceramic fonns, 

mostly from tomb groups in Palestine, remains the basic reference for fonnal and stylistic typologies of 

prehistoric and protohistoric pottery west of the Jordan River. No comparable syntheses are available 

yet for the ancient pottery of Jordan. 

Late Neolithic and Chalcolithic Wares 

The most clearly stratified sequence of Pottery Neolithic deposits in the Jordan Valley was 

found at Munhata in the northern part of the valley (perrot 1964, 1966). A hiatus in occupation 

separates the final Pre-Pottery Neolithic B level (3) from three major Pottery Neolithic architectural 

phases with distinct pottery assemblages. The frrst pottery was found in association with round pit 

houses about 3 meters in diameter in Level 2B-2, named the "Sha'ar ha-Golan Phase" because the 

artifact assemblage resembles the one found at that nearby Yarmukian site. The light grey and buff 

wares were tempered with grit and some straw. Handmade bowls and globular jars with lug handles 

were commonly decorated with zigzag lines of incised herringbone patterns, often in combination with a 

red slip or red-painted lines. Red-painted chevrons were a less common decoration. Cups and bowls 

often had pedestal feet, and jars had high, slightly flared necks with small vertical or horizontal loop 

handies at the neck base. 

Larger pit houses and a round surface structure, more than 10 meters in diameter and built of 

bun-shaped mudbricks on a stone foundation, were found in the subsequent Level 2B-l, named the 

"Munhata Phase." The pottery in this stratum was not as well made as that of the previous phase, and 

red paint was applied less carefully in broad bands and stripes. Bands and zigzags of incised 
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herringbone patterns in combination with red slip were still a common decoration, but a new lattice 

design was painted in bands on the bodies of finer vessels, jar rims were straighter, and round woven

mat impressions appeared on some bases. The pottery of this phase is comparable to that of Kenyon's 

Jericho Pottery Neolithic A, or Garstang's Stratum IX. 

Three phases of construction of rectangular mudbrick houses were discerned in the subsequent 

Level 2A, named the "Wadi Rabah Phase" because the associated pottery assemblage resembles that of 

the Wadi Rabah site on the Palestinian coastal plain. The well-made red, brown, and black burnished 

wares (similar to the "dark-faced burnished ware" which begins the pottery sequence in Syria) were very 

different from the previous phases, though incised herringbone decoration was still occasionally used. 

Stabbed patterns and applied coils were new types of decoration. New forms included carinated bowls, 

and hole-mouth and bow-rim jars. This pottery assemblage is similar to that of Kenyon's Pottery 

Neolithic B, or Garstang's Stratum VIII at Jericho. 

At Jericho in the southwestern part of the Valley, Garstang (1935) found almost 2 meters of 

Neolithic deposits with early pottery (Strata IX-VIII), above 5 meters of pre-ceramic Neolithic deposits. 

Kenyon (1981) reported that the best evidence for the stratigraphic sequence of Pottery Neolithic 

deposits at Jericho was found in Trench II. There, more than two meters of Pottery Neolithic deposits, 

mostly a succession of round pit houses cut into each other, were divided into two overlapping pottery 

phases (pottery Neolithic A and B). The stratigraphic sequence of pits was confusing, but there were at 

least five phases associated with Pottery Neolithic A pottery types. Traces of surface walls with stone 

foundations and "bun-shape" mudbricks were found in the next phase, in which Pottery Neolithic B 

pottery first appeared alongside, and in smaller proportion to, Pottery Neolithic A types. Pottery 

Neolithic B types predominated only in the subsequent, and final, Pottery Neolithic phase on this part of 

the tell (Kenyon and Holland 1983). 

The Pottery Neolithic A pottery assemblage at Jericho included plain coarse wares tempered 

with straw, and a finer ware decorated with burnished red triangles and chevrons over a cream slip. 
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Typical fonns were cups, saucer-bowls, deep globular bowls with lug handles, and globular jars with 

flat bases, high, straight or slightly contracting necks, and small vertical loop handles at the neck base. 

New pottery fonns in the Pottery Neolithic B assemblage included hole-mouth and "bow-rim" jars, and 

small loop handles which widen at their attachment to the vessel. The burnished red designs over a 

cream slip disappeared, but a heavy red slip, sometimes burnished, was used. Bands of incised 

herringbone decoration were often covered by a cream slip, while the rest of the vessel was covered 

with a red slip. Flat mat-impressed bases were also typical. 

"Fine wares" in Phase 1-2 deposits underlying Early Bronze I (phase 3) strata at Kataret es

Samra are decorated with lattice bands and diamond chains of reddish-purple paint on a thick pink slip, 

or of red and black paint on a thick white slip (Leonard 1989). This style is similar to the red and 

black painted decorations on pottery in lower levels at Tell Abu Habil North (de Contenson 1960a), and 

to the buff-slipped pottery decorated in similar motifs in red and black paint at Tel Tsaf (Gophna and 

Kislev 1979). It probably represents a diagnostic Early Chalcolithic oichrome pottery type. 

At Jericho there was a long gap between the Neolithic and Early Bronze Age occupations 

(Zeuner 1954; North 1982). The beginning of the deep stratified sequence at Teleilat Ghassul overlaps 

with the Pottery Neolithic B occupation at Jericho, however. At Ghassul, in the southern valley on the 

other side of the Jordan River from Jericho, Hennessy (1982) found 5.5 meters of cultural deposits, 

divided into nine major architectural phases (I to A) and three pottery phases. The earliest pottery phase 

was associated with four phases (I,H,G,F) of round pit houses and the first rectangular surface structures 

with bun-shaped mudbricks. A small proportion of pottery vessels were made from buff-colored clay, 

but a dark red or grey ware with coarse grit temper predominated. Surfaces were often wiped, and were 

occasionally decorated with stabbed circles or incised herringbone and chevron designs, an unburnished 

red slip, or rarely (only one example from Phase G), a band of red paint around the rim. Bow-rims and 

mat-impressed bases were also found in this assemblage. 
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The middle pottery phase at Ghassul was associated with three major rectangular building 

phases (B,D,C). In this assemblage, buff wares were less common, and decoration with triangles, 

chevrons, dots, and loops in red, brown, or purple paint appeared. A thin white "streaky-wash," wiped 

to show horizontal bands of the ware surface beneath, occured from Phase D on. Rim shapes became 

more elaborate, and a "comet" fonn was common. Mat impressions on bases reveal a change from a 

round to a square weave. To resolve the widespread confusion between the tenns "Pottery Neolithic B" 

and "Early Ghassulian" (or "Chalcolithic"), the first phase should simply be called "Pottery Neolithic B," 

and this middle phase should be called "Early Chalcolithic" rather than "Middle Chalcolithic." 

The final pottery phase at Ghassul was associated with two major house construction phases 

(B.A). Painted and reserve-slipped "streaky-wash" decorations, along with the comet shape, were the 

most common in this phase. Multiple small lug handles also appeared. Pottery assemblages similar to 

this final phase, usually called "Late Chalcolithic," have been found at numerous other sites in the 

Jordan Valley and in the northern Negev. The entire 5.5 meter sequence at Ghassul probably represents 

more than two millennia of continuous occupation characterized by several overlapping pottery 

traditions. 

A contemporary 4-meter sequence of Pottery Neolithic B to Late Chalcolithic deposits was 

found in Square E I at Tell esh-Shuna North in the northern part of the valley (Gustavson-Gaube 1985, 

1986, 1987). This sequence is linked, without interruption, to another 6 meters of Early Bronze I strata 

in Squares E II and III. Several overlapping local pottery traditions were also found in this sequence, 

beginning with a coarse tempered ware, plain or often decorated with red paint in a style similar to 

Pottery Neolithic B types at Jericho. Applied and incised bands, and red slip decoration were rare in the 

earliest strata, but became more common through the sequence. A smaller proportion of sand and chaff

tempered, red-slipped and burnished wares also appeared throughout the sequence. "Non-local" 

geometric-painted and "dark-face" slipped and burnished wares occurred rarely alongside the red-painted 

ware in the beginning of the sequence. 
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Early Bronze I Wares 

The trnnsition from Late Chalcolithic to Early Bronze I-A pottery traditions in the Jordan 

Valley may be recorded in the 1.5 meter sequence of undisturbed cultural deposits found above bedrock 

at Jelmet esh-Shariyeh, in the foothills of Wadi Yabis (Mabry 1990). Three major strata (5-3) were 

discerned in this sequence, comprised of upper and lower house floors within stone foundations 

separated by thick swface accumulations. While some pottery types were common throughout the 

sequence, others were present in only some of the strata. A pink, coarse, grit-tempered and low-frred 

ware decorated with red-painted bands and trickles was found in every stratum. Thick red slips and 

closely spaced vertical lines of red or brown paint also decorate coarse-tempered wares from the middle 

and upper strata (4-3). A distinctive dark-burnished ware, called "Grey-burnished ware," "Esdraelon 

ware," or "Proto-Urban C ware" at other Early Bronze I sites in the Jordan Valley, OCCUlTed rarely only 

in the middle stratum (4). A ware decorated wit~ slashes and circular impressions, "slashed-impressed 

ware" or "incised ware" (see below), flfSt appears in the uppermost stratum (3). 

At least 2.5 meters of Early Bronze I-A deposits, marked by the rare appearance of a high

fired grey-burnished ware, were also found in square E III at North Shuna (Gustavson-Gaube 1986, 

1987). This dark, glossy finish is found mainly on high-fired, handmade carinated bowls, often with 

rows of raised knobs or ledges below the rim (Miroshedji 1971). The northern lowlands of the southern 

Levant seem to be the center of production of this "Proto-Urban C" ware, as it has been found primarily 

at lowland sites in the Jezreel Plain and Jordan Valley (Pithat ha-Yarmuk, Khirbet Kerak I, Khirbet 

Sheikh 'Ali. Munhata I, North Shuna I, Beth Shean XVII-XV, Tell Urn Harnmad esh-Sharqiya Stage 2, 

Kataret es-Samra Phase 3, Tell 'AlIa, Tulul Abu el-'Alayiq. Muraba'at). It is found in lower 

proportions at highland. coastal, and southern sites (Hennessy 1967; Hanbury-Tenison 1986). 

A distinctive class of pottery, first identified at the protohistoric fortified town site of Jawa in 

the Black Desert of eastern Jordan (Helms 1981; Helms. in Betts 1991), has also been found in Early 

Bronze I-A (Stage 2) deposits at Tell Urn Hammad esh-Sharqiya in the Jordan Valley (Helms 1984, 



173 

1986). This "incised" or "impressed/slashed" style, called "Jawa type" pottery by Hanbury-Tenison 

(1986), includes holemouth and flared-rim jars with pushed-up lugs or "axe-blade" ledge handles, bands 

of incised decoration, and occasional exterior paint In the Jordan Valley it has also been found on the 

surface at Pella (Hanbury-Tenison 1986), at Tell el-Handaquq (see Chapter IV), at Kataret es-Samra 

(LeOilard 1983), and by the author at Tell el-Harnmam South. It has also been found on the surface of 

large sites in the lower (Gordon and ViUiers 1983) and upper Wadi Zarqa (Glueck 1951; 

Hanbury-Tenison 1986), and in Early Bronze Age strata at Tell el-'Umeiri on the Jordan Plateau near 

Amman (Larry Herr, personal communication 1988). 

At North Shuna, vertical "trickle-painted" bands gradually replaced red painted decoration as 

the predominate ware in Early Bronze I strata, and the application of a red slip and rope-like bands 

became more common (Leonard 1992). About 3.5 meters of Early Bronze I-A deposits with 

grey-burnished and trickle-painted wares were also encountered at Tell Urn Harnmad esh-Sharqiya 

(Stages 1-2) along with "incised ware" (Helms 1984). In Squres E III-IV at Jericho (Hennessy 1967), 

red-burnished "Proto-Urban A" pottery types were found in association with four architectural phases 

(S,R,Q'p) that preceded the appearance of "Proto-Urban B" line-painted, white-slipped and painted, and 

"grain-washed" wares in 1 meter of deposits divisible into three architectural phases (O,N,M). 

Red-burnished or polished "Proto-Urban A" wares were made throughout the southern Levant 

during Early Bronze I-A, though perhaps later in the south, where they appeared alongside the 

line-painted "Proto-Urban B" ware. In the Jordan Valley, red-polished juglets and bowls appear in 

Stage 2 strata at Tell Urn Hammad, and continue into Stage 3 (Early Bronze I-B), when related fonns 

like red-polished spouted jars appear (Svend Helms, personal communication 1989). Red-burnished 

wares also appear in Strata XVII-XV at Beth Shean (Fitzgerald 1935), along with grey-burnished ware, 

line-group painted ware, and pink "Proto-Urban D" ware. Line-painted pottery, which Schaub (1982) 

calls the "B tradition," was more common in central and southern Palestine, though it nrst appears in 

Phase 0 deposits in Square E Ill-IV at Jericho (Hennessy 1967). 
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Reddish "Pre-urbaine D ware" with bands of raised decoration were fIrst found in late Early 

Bronze I strata at Tell el-Far'ah North in the highlands west of the central Jordan Valley (Miroschedji 

1971). In the valley, this ware has been found stratified in the earliest Early Bronze I-B (Stage 3) strata 

at Tell Urn Harnmad esh-Sharqiya (Helms 1984), and in Stratum XVI at Beth Shean (Fitzgerald 1935). 

Stager (n.d.) includes this type under the name "impressed-slashed ware" along with "Jawa type" ware, 

but by doing so he collapses early and late Early Bronze I wares. This was a long pottery tradition in 

the valley, fIrst appearing in Late Chalcolithic contexts in northern Palestine and Jordan (Glueck 1945, 

1951; Miroschedji 1971; Hanbury-Tenison 1986). 

About 3.5 meters of Early Bronze I-B deposits, marked by the appearance of locally made 

"band-slipped" (or "grain-washed") ware, were found in Square E III at Tell esh-Shuna North 

(Gustavson-Gaube 1987). The grain wash style of decoration was popular throughout northern Palestine 

and Jordan (Glueck 1946), and southern Syria (Frank Braemer, personal communication 1987) during 

late Early Bronze I and Early Bronze II. Its earliest context in the northern Levant are phases H and I 

in the Amuq sequence (Braidwood and Braidwood 1960). At Tell esh-Shuna in the northern Jordan 

Valley, the earliest appearance is in stratified Early Bronze I-B deposits. 

In the hills less than ten kilometers west of Jericho, multiple architectural phases were found in 

"Early Bronze I-C" strata at 'Ai, leading to arguments for lengthening the Early Bronze I phase to 200 

years (Callaway and Weinstein 1977). This phase is not widely recognized however, and in the Jordan 

Valley this ceramic assemblage would be assigned to late Early Bronze I-B or early Early Bronze II by 

most analysts. Stratum II at Khirbet Kerak in the northern valley, totaling 1.5 meters of deposits 

associated with white-slipped and painted and grain-washed wares, was also a transitional phase between 

Early Bronze I and II (Esse 1982). White-slipped and painted decoration has also been found in Early 

Bronze II strata at Tell el-'Oreimeh (Fritz 1987), Tell el-Handaquq (see Chapter IV), on the lower tell at 

Tell es-Sa'idiyeh (Jonathan Tubb, personal communication 1987), and at Tell el-Qos in the northern 

valley. 
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Early Bronze II-III Wares 

A clearly stratified sequence of Early Bronze Age deposits was found in the author's recent 

sounding at Tell el-Handaquq (see Chapter IV). There, four phases of construction of rectangular 

mudbrick houses on stone foundations (Sounding Strata 4-1) were identified in almost 2.5 meters of 

stratified surfaces with Early Bronze I-B and Early Bronze II ceramic assemblages similar to the 

assemblages from upper Stage 3 and Stage 4 deposits at Tell Urn Hamad esh-Sharqiya (Helms 1984). 

The earliest (Stratum 5) deposits in the sounding at Tell el-Handaquq, reached below the earliest 

building phase (Stratum 4), yielded Early Bronze I-B pottery sherds, while the final architectural phase 

(Stratum 1) was associated with Early Bronze II. Although much continuity was evident in pottery 

wares, forms, and decoration, certain types appeared only in lower or upper strata (see description of 

cemmic sequence in Chapter IV). 

About 2 meters of Early Bronze III (Stratum IV) deposits, divided into four architectural phases 

and two cemmic phases, were found at Khirbet Kerak (Esse 1982). The distinctive high-fired, red and 

black burnished "Khirbet Kerak ware" appears in this stmtum, after the appearance of the high-fIred, 

cream-slipped "metallic combed ware" in Stmtum III. The most typical Khirbet Kerak ware form is a 

carinated bowl with raised knobs or chevrons below the rim. It was probably a highly-valued trade 

ware, with the center of production in the northern Jordan Valley (Hazor, Kerak, North Shuna, Beth 

Shean) and the Jezreel Plain CAffula, Megiddo), where it is found in the greatest quantity. Neutron 

activation analysis of Kerak ware sherds from Palestine identified separate clusters of paste composition 

at Hazor and at Khirbet Kerak, which must have been the most important manufacturing centers (Esse 

and Hopke 1986). This ware is also found at Jericho and in the centml highlands of Palestine in smaller 

quantities, and is found in very small quantities at Early Bronze III sites in the southern coastal plain of 

Palestine (Hennessy 1967). This ware is completely different from local pottery tmditions, and closely 

resembles Anatolian ceramic traditions. Its introduction may reflect immigration of northern groups into 

the valley (Hennessy 1967), rather than a simple diffusion of a pottery style (Todd 1973). 
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Early Bronze IV Wares 

At Tell Urn Hammad esh-Sharqiya, red burnished or polished ware still predominates in late 

Early Bronze III/early Early Bronze IV (Stage 5) deposits (Helms 1984). At least three major phases of 

Early Bronze IV occupation were also found in almost 2 meters of deposits at Tell Urn Hammad el

Gharbiya (Helms 1986). At Tell Iktanu in the southern valley, Early Bronze III red-burnished wares 

continued to be made alongside trickle-painted wares, before the appearance of cream-slipped combed 

ware in the later of two Early Bronze IV architectural phases at the site (Prag 1974, 1986). About 2.5 

meters of Early Bronze IV deposits, divisible into at least three architectural phases, were found at Tell 

Abu en-Niaj North in a recent sounding (Falconer and Magness-Gardiner, personal communication 

1985). Trickle-painted Early Bronze IV ware, a tradition centered at Beth Shean and in northern 

Palestine and Jordan, was found alongside the cream-slipped ware in the ceramic assemblage at this site. 

Just 5 kilometers to the southeast of Abu en-Niaj, an Early Bronze IV cream-slipped and 

combed ware has been found at Dhahret Umm el-Marar, a pattern that indicates either great variability 

in contemporaneous pottery traditions in each village. or a chronological difference between these two 

sites (palumbo 1990). On the Jebel Ajlun and in the southern Jordan Valley, the southern limit of 

trickle-painted ware in Jordan and Palestine, cream-slipped ware predominates in EB IV ceramic 

assemblages (Umm Hamad, Jericho tombs, Iktanu). Combing and incising, decorative techniques used 

on cream-slipped forms, were also common in the hill country to the west of the Jordan Valley. The 

southern Jordan Valley is also the northernmost limit of the red-slipped tradition of central and southern 

Jordan (Iskander, Arocr, Ader, Feqeiqes). A reddish, fine-tempered, unburnished ware is common in the 

central Jordan Valley (Zc'aze'iyyeh). 

Through neutron activation analysis of Early Bronze IV pottery from several sites, Falconer 

(1987) has reconstructed patterns of local pottery production and exchange in the central Jordan Valley 

during this phase. The distinctive composition of clays showed that each village produced certain 

wares. and traded for others with neighboring villages. 
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Subsistence Economies of Early Settlements 

Botanical Remains 

Ancient plant remains may be preserved by dessication or waterlogging conditions, but charring 

is the most common way that branches, grains, seeds, and even complete fruits are preserved in Jordan 

Valley archaeological sites. Charring causes defonnation of grain dimensions and seed coats, however, 

and these alterations must be compensated for when archaeological plant remains are compared to the 

shape and dimensions of living plant seeds for species identification. Dry soil conditions at most Jordan 

Valley sites are also ideal for preservation of plant remains, in contrast to the generally poor 

preservation of plant remains in the Mediterranean soils of the surrounding highlands that receive more 

rainfall. 

In addition to the direct evidence of charred plant remains, impressions of grains and seeds in 

mudbricks and pottery, the appearance of large numbers of sickle-blades with silica-polish from plant 

harvesting, bone hafts for mounting several blade segments to make efficient composite "scythes," 

grinding tools for milling seeds, grains. and nuts, and pits for food storage all indicate that a wide 

variety of plants were intensively exploited in the Jordan Valley near the end of the Pleistocene, and 

that plants were deliberately cultivated very early in the Holocene. 

Late Pleistocene Plant Collecting. The earliest grinding implements Imown in the Jordan 

Valley arc represented by a basalt grinding slab and handstone found at the tenninal Upper Paleolithic 

site of Fazael X (Goring-Morris 1980a, 1980b). Nuts and fruits of the Mediterranean forest such as 

acorns, (Quercus sp.), almond (Amygdalus sp.), pistachio (Pislacia sp.), hawthorn (Cralegus sp.), and 

hackberry (Celtis sp.), arc represented by charcoal fragments at Early Kebaran Wadi el-Hammeh 26 

(Edwards el al. 1988), while charred grains of wild barley, wild emmer wheat, and tree fruits and nuts 

have been recovered from the Early Kebaran site of Ohalo II (Nadel and Hershkovitz 1991). Grinding 
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pestles and mortars were also found at Late Kebaran Ein Gev I, and the Geometric Kebaran sites of Ein 

Gev IV and Haon II in the Jordan Valley (Bar-Yosef 1975). Retouched blades that were used for 

harvesting plants, to judge from their silica-polish, are prominent components of the lithic assemblages 

of all of these sites. These various lines of evidence together point to intensive exploitation of a 

diversity of wild forest and steppe plant species since the at least the late Upper Paleolithic. The 

presence of remains of both spring-ripening cereals and autumn-ripening fruits and nuts at Early 

Kebaran sites suggests occupation for at least more than half of the year, and may indicate the initial 

semi-sedentary stage leading to year-round, fully sedentary settlements in the late Epipaleolithic. 

The earliest known storage pits in the Jordan Valley, along with mortars and pestles, sickle-

. 
blades with use-polish, and a fragment of a bone haft for sickle-blades were found at the Early Natufian 

village site 'Ain Mallaha (perrot 1966). Along with the large, circular stone structures found at this site, 

the storage pits may represent year-round occupation. Similar stone structures and a number of mortars, 

pestles, slabs, and handstones, and five carved bone sickle-blade hafts were recovered from the Early 

Natufian site of Wadi el-Hammeh 27 (Edwards et af. 1988). Carbonized tree nuts, seeds of wild cereals 

and grasses, and seeds of wild legumes were also found at this site, including acorns, wild barley 

(Hordeum spontaneum), steppe grasses (Stipa and other species), wild lentil (Lens sp.), chickpea (eicer 

sp.), and field pea (Pisum sp.). Although plant remains were not recovered, ground stone tools were 

found at both Early and Late Natufian sites in Wadi Fazael and in the Salibiya Basin (Goring-Morris 

1980a). 

In summary, wild fonns of the all of the principal plants that were domesticated during the 

following Neolithic period grew locally in the Jordan Valley and were being intensively collected, 

processed, and stored at possibly fully sedentary settlements before the end of the Pleistocene. Yet, 

collection of wild cereals alone was not enough for subsistence. In contrast to the results from 

experiments collecting wild cereals in southeastern Anatolia that indicated an individual could collect in 
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a few weeks more grain than could be consumed by an individual in a year (Harlan 1967), similar 

experiments in the upper Jordan Valley indicated that each individual could collect no more than about 

100 kilograms of clean grain in a season--representing less than half of the amount calories necessary 

for a year (Ladizinsky 1975). Only by deliberately sowing wild grains in naturally well-watered alluvial 

soils could cereals provide the primary basis of subsistence in this region, and that is probably how the 

first crops were grown. 

Early Holocene Plant Domestications. The abundance and morphologies of plant remains 

preserved at Early Holocene sites in the Jordan Valley document a rapid transition from intensive 

collection of wild plants to their deliberate cultivation and domestication near about 10,000 b.p. Grains 

of wild two-row hulled barley and oat were found in significant quantities in a possible storage silo at 

Gilgal I, in an occupation level dating as early as 9950 b.p. (Noy 1989). Evidence of probable 

cultivation of wild cereals, wild legumes, and other field crops is also preserved at nearby Netiv 

Hagdud, a Pre-Pottery Neolithic A site with a "Sultanian" lithic assemblage where carbonized remains 

of wild two-row barley (Hordewn dislichum) were found and were radiocarbon dated to about 9700 b.p. 

(Bar-Y9sef el al. 1991). Although all of the barley remains from this site are now considered wild by 

the analyst (Kislev), some of the rachis nodes indicate characteristics of domestic barley, and may signal 

the intitial stage of full domestication. As discussed earlier, additional radiocarbon dates on charcoal 

from this site range between about 10,200-9700 b.p. The remains of other, probably cultivated plants 

recovered from Netiv Hagdud include wild emmer wheat (Triticum IIlrgidum var. dicoccoides), and the 

wild legumes lentil (Lens sp.) and grass pea (Lalhyrus sp.). Fruits and nuts gathered from the 

Mediterranean forest were also represented by acorns, almonds, pistachios, and figs (Ficus carica). 

The earliest morphological signs of plant domestication in the Jordan Valley were identified 

among the remains recovered from contemporaneous and slightly later Pre-Pottery Neolithic A strata at 

nearby Jericho (Hopf 1969, 1983), radiocarbon dated between about 9800-9200 b.p. (see discussion of 
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radiocarbon dates above). These include two-row hulled barley (Hordeum vulgare var. dis/ichum) and 

emmer wheat (Tri/icum /urgidllm var. dicoccum), crops locally domesticated from their wild forms 

represented at Netiv Hagdud, and einkorn wheat (Tri/icum monococcum), a species not native to the 

Jordan Valley but which grows today in Lebanon (Zohary 1969). Lentil, chickpea (Cicer arie/inum), 

fig, and grape (Vilis vinifera) were also represented in these Jericho strata. 

The Earliest Agriculture? Over the last century, archaeologists have postulated that the earliest 

agriculture in the world developed either in the plains of Central Asia (Pumpelly 1908), in the highlands 

of the southern Levant (Garrod 1957), in the Zagros or Taurus mountains in the Middle East 

(Braidwood 1960), in the plain of Khuzistan in western Iran (Hole e/ 01. 1969), in the middle Euphrates 

River Valley (Moore ]979), and in the Jordan Valley (Bar-Yosef 1986b). These competing claims for 

the location of the birthplace of the "Agricultural Revolution" were equally supported by discoveries at 

different village sites that similarly dated to the Pleistocene-Holocene transition, but each theory was 

also based on the sites that each archaeologist was investigating. 

The problem is still not settled forever, as additional early agricultural sites surely await 

discovery, but from the current paleobotanical evidence and available radiocarbon dates it seems that the 

earliest agriculture in Southwest Asia either spread rapidly or developed simultaneously throughout the 

well-watered lowlands of the Levant (Bar-Yosef and Kislev 1989). This process began with cultivation 

of wild cereals and legumes in several areas between 11,000-10,000 b.p., culminating, in as little as one 

human generation, with genetic-related morphological changes in these plants that indicate full 

domestication; i.e. dependent on humans for reproduction. Beyond recognition of these broad' 

geographical and temporal patterns, it may be impossible to tell whether plants were first deliberately 

sown for food production in the Jordan Valley, the Euphrates Valley, or the Damascus Basin with the 

current precision of radiocarbon dating and paleobotanical recovery techniques. 
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At Tell Mureybit on the north bank of the upper Euphrates River in Syria, the remains of wild 

emmer, wild barley, lentils, bitter vetch (Vida ervilia), and possibly peas (Piswn sp.) were recovered 

from deposits that contained a Khiamian-related lithic assemblage, and that yielded radiocarbon dates 

ranging between about 10,300-9700 b.p. (Van Zeist 1970; Cauvin 1987). A significant increase in the 

proportions and sizes of cereal pollen grains in the levels of the site dated between 9700-8900 b.p. may 

indicate cultivation (Leroi-Gourhan 1981). At Abu Hureyra on the opposite bank of the Euphrates 36 

kilometers downstream, wild forms of einkom wheat (Triticwn monococcum var. boeoncwn) and annual 

and ,errenial species of rye (Secale spp.) were intensively collected before 11,000 b.p., and 

domesticated forms of emmer, einkom, rye, six-row hulled barley (Hordeum vulgare var. hexaslichwn) 

and lentil, chickpea, broadbean (Vida laba), and vetch were cultivated by 9700 b.p. (Hillman el al. 

1989). Domesticated emmer, possibly barley, and legumes were found at Tell Aswad in the Damascus 

Basin in deposits radiocarbon dated between 9730-9640 b.p. (Van Zeist and Bakker-Heeres 1979; 

Cauvin 1987). 

Agricultural economies also developed early and possibly independently in Anatolia, where 

einkom wheat was probably originally domesticated and added to the Southwest Asian repertoire of 

domesticated plants. In addition to intensive collection of '!Iild cereals, legumes, pistachio nuts and 

almond nuts, and hackberry fruits, domesticated einkom and emmer wheats, peas, lentils, chickpeas, and 

vetches were already cultivated at Cayonu in southeast Anatolia by about 9500 b.p. (Van Zeist 1972). 

The remains of domesticated einkom wheat found in earlier Neolithic sites in Anatolia and Syria suggest 

that this variety was probably introduced to the Jordan Valley from the north after about 9700-9500 b.p., 

when it was added to the native crops already culivated by the farmers of Pre-Pottery Neolithic A 

Jericho. 

Claims for very early agriculture in Iran are not yet supported by reliable radiocarbon dates. At 

Ali Kosh in the marshy Deh Luran Plain of Iranian Kuzistan. the remains and impressions of 
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domesticated two-row hulled barley and emmer wheat were found in the Bus Mordeh phase deposits 

(Helbaek 1969) radiocarbon dated as early as 9950 b.p. (Hole el al. 1969). However, the reliability of 

this and other dates from Ali Kosh have been reconsidered because of inconsistencies; another 

radiocarbon sample from the same stratum analysed by the same radiocarbon lab dated to 8100 b.p, and 

an additional sample analysed by another lab dated to 7740 b.p. (Hole 1987). 

Early Holocene Plant Breeding. In addition to the 10 or more domesticated field crops 

represented, early Neolithic paleobotanical assemblages from the Jordan Valley include an impressive 

variety of wild, winter-annual, large-seeded grasses and legumes with large seed-pods. These included 

several edible species each of the wild grasses oat (Avena spp.), goat grass (Aegi/ops spp.), storkbill 

grass (Erodium spp.), Rye grass (Lolium spp.), and steppe grass (Slipa spp.), and several species of 

edible wild legumes (Aslragulus, Trigonel/a, Medicago, Onobrychis) (Hopf 1983; Bar-Yosef el al. 

1991). Weeds with edible leaves and stems like goosefoot (Chenopodium spp.), mallow (Malva spp.), 

and knapwood or centaury (Cenlaurea spp.) are also commonly represented, along with tree nuts and 

fruits like acorn (Quercus spp.), fig (Ficus carica), almond (Amygdalus spp.), pistachio (Pislacia 

atlallfica), possibly pomegranate (Pwlica granatum) and the fruiting grape vine (Vilis vinijera). During 

the Pre-Pottery Neolithic B the oilseed flax or linseed (Unum usilalissimum), and the legumes field pea 

(pisum spp.), and broadbean (Vicia/aba) were added to the Jordan Valley crop repertoire. In total, 9 to 

12 domesticated field crops were grown by early Neolithic farmers in the valley, supplemented by at 

least 5 species of perennial tree fruits and nuts, and by a large variety of edible weeds that tend to 

colonize areas disturbed by cultivation. 

Initial plant domestication was thus essentially a modification of the natural life-cycle, density, 

and range of a few desirable species among a wide variety of annual and perennial wild plants 

intensively collected since the final cold-dry stage of the Late Pleistocene. Legumes may have been 

domesticated simultaneously because, when rotated with cereals, they return nitrogen to soils depleted 



183 

by cereal cultivation. Oilseeds provide a dietary substitute for animal fat. The expansion of the 

Neolithic agricultural economy into southeastern Europe, North Africa, and Central and South Asia was 

based on this complementary, nuclear assemblage of cereals, legumes, and oilseeds--the Southwest 

Asian "founder crops" (Zohary 1989). Charred olive stones found in a late Pottery Neolithic stratum at 

Tel Tsaf (Gophna and Kislev 1979) and at several Chalcolithic sites in the Jordan Valley indicate that 

fruiting trees and vines of the Mediterranean forest were domesticated and grown in orchards and 

vineyards, completing the basic Mediterranean crop complex, by the end of the Neolithic period. 

Two-row hulled barley and hulled emmer wheat are the most common domesticated cereal 

found in early Neolithic sites in the Levant. Wild two-row barley predominates in the plant remains 

from Netiv Hagdud, and may have been the first domesticated crop in the Jordan Valley (Bar-Yosef and 

Kislev 1989). The large seed size, annual growth habit, self-pollination, low ploidy level, and single 

g~ne that controls shattering of the seed head all make barley and wheat well-adapted--some say "pre

adapted" (Zohary 1969)--to human domestication (Harlan 1976: Feldman 1976). 

Instead of storing their energy and reproductive capabilities in underground bulbs, tuber, and 

roots like perennial plants, annuals store theirs in large seeds that scatter upon ripening in the spring. 

Protected by husks (or "glumes"), the donnant seeds survive the prolonged summer droughts of the 

eastern Mediterranean to genninate in the rainy, cool winters. By dropping seeds every year, annuals 

were the most easily manipulated plants for people. The seeds were relatively easy to gather, process, 

and store, and because of their short generations, they responded very rapidly to human selection for the 

desirable non-shattering mutants. Botanists now believe that domesticated species of cereals, dependent 

on humans for reproduction because of loss of the shattering characteristic, can be bred from wild 

species in only 18-22 years, the span of a single human generation (Hillman and Davies 1990). While 

tolerant of marginal soil and water conditions, barley and wheat respond well when transferred to richer 

habitats. Human manipulation of cereals during the early Neolithic took advantage of natural 

hybridization between related wild and domesticated species to obtain hardier, more nutritious varieties 



that were easy to harvest efficiently, and were adapted to a wider range of habitats. 

After the initial domestication ... (each initial crop) most probably absorbed genetic variation 
from adjacent wild relatives. This enlarged its adaptive range and subsequently made it 
possible for it to spread and to adapt itself to new areas. Then a new cycle of hybridization 
was possible with additional locally adapted wild species--unitl the full range was acheived 
(Zohary 1969:65). 
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Figure 3.1 plots the present distribution of wild cereals in Southwest Asia, showing that wild 

barley, emmer, and einkorn are all important components of the sub-Mediterranean open oak forest of 

the highlands which form an arc around the Syrian Desert and the Tigris-Euphrates basin, and which 

receive 400-1000 mm of rain, almost all in the winter months. Robust forms of wild barley and wild 

emmer both grow in the foothills of the Jordan Valley, but wild einkorn is found only to the north in 

Lebanon, in southeastern Anatolia, and in western Iran. It is likely, however, that the ranges of all of 

these cereals was more extensive during the wetter Early Holocene, when they followed higher-flowing 

rivers and streams farther into presently steppic and desertic regions. Wild oats and goat grasses are 

also common annuals in this belt. 

Table 3.2 includes the major extant cereal varieties in Southwest Asia, both wild progenitors 

and their domesticated forms, their genetic relationships, their reproductive characteristics, and their 

threshing qualities. Individual plants with strong rachis mutate spontaneously in wild stands of cereals, 

and they were deliberately selected to produce free-threshing, non-shattering heads of grain. The 

genetically simpler barleys and wheats are diploid, with two sets of seven chromosomes. Wild ryes are 

also diploid, but unlike the self-pollinating wild barleys and wheats, are cross-pollinating. Six-row 

barleys, with all three spikelets producing grains, were bred from two-row barley; six-row shattering 

barleys (e.g. Hordeum agriocrilhon) are not found in the wild, but rather resulted from spontaneous 

hybridization between wild two-row barley and domesticated six-row barley (Harlan 1976). Wild 

tetraploid wheats have four sets of chromosomes. Hybrids between different tetraploid varieties are 

usually sterile. But genomic evidence indicates that a cross between the tetraploids emmer and wild 
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Distribution or wild cmmc:r Tn'lI'rum Jico(((lia". 

Figure 3.1. Distribution of wild cereals in Southwest Asia (from ZOhary 1969). 
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Table 3.2. Major Extant Cereal Varieties in Southwest Asia 

Shattering Non-shattering 
Scientific Name Genomes Hulled Hulled Free-threshing 

DiQloid {2n = 14} 
Hordeum spontaneum all 

Hordeum vulgare sp. var. distichum, var. nudum 
var. hexastichum 

Triticum monococcum A var. boeoticum var. monococcum 

Triticum tauschii D all 
(Aegi/ops squarrosa) 

Secale cereale var. vavilovii var. cereale 

TetraQloid {2n = 28} 
Triticum turgidum AB var. diococcoides var. dicoccum var. durum 

Triticum timopheevi AG var. araraticum var. timopheevi 

HexaQloid {2n = 42} 
Triticum aestivum ABD var. spelta var. aestivum, 

var. compactum, 
var. sphaerococcum 

Avena sp. var. sterilis var. sativa 
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goat grass (Triticum tauschii or Aegilops squarrosa)--which grows primarily around the southern 

Caspian Sea--yielded the hexaploid, drought-resistant, irrigation-responsive bread wheat, another type 

that has no wild relatives (Feldman 1976). Polyploid wheats are of evolutionary significance because, 

unlike diploids, which are genetically isolated from each other and have undergone divergent evolution, 

they are characterized by convergent evolution because they contain genetic material from two or three 

different diploid genomes. They are "genetic sponges" (Zohary 1969), as through hybridization and 

introgression they can exchange genes easily with each other, resulting in a wide variety of genomic 

recombinations. 

The evolutionary advantage of polyploids over the diploids is obvious and is reflected in the 
very wide morphological and ecological variation. No wonder, therefore, that cultivated 
polyploid wheats exhibit a wide range of genetic flexibility and can adapt themselves to a wide 
range of environments (Feldman 1976:124). 

Southern and Central Asia were also centers of independent development of local domesticated 

cereal varieties, including the earliest free-threshing "naked" barleys and wheats. In the mountains of 

Baluchistan in modem Pakistan, a drought-resistant dwarf variety of six-row naked barley (Hordeum 

vulgare var. sphaerococcum) and a naked "hard" wheat (Triticum turgidum var. durum, "durum wheat"), 

developed from two-row hulled barley and hulled emmer wheat respectively, were cultivated ncar the 

site of Mehrgarh on the northern edge of the Indus River valley sometime between 8500-8000 b.p. 

(Jarrige 1984). A few grains of a naked wheat were also found at the site of Ramad in Syria, in the 

basal stratum that is radiocarbon dated between 8200-8100 b.p. (Van Zeist and Boltema 1966). A 

hexaploid, naked "soft" wheat (Triticum aestivum var. sphaerococcum, "shot Wheat") was also grown 

very early in the upper Indus Valley (Costantini 1984), and may represent the earliest hexaploid bread 

wheat. Two-row hulled barley, a local dwarf variety of bread wheat (Triticum aestivum var. 

compactum, "club Wheat") and common millet (Panicum millincum) were cultivated in Central Asia by 

about 8000 b.p. (Lisitsina 1981). 
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Local varieties of domesticated cereals were also bred in Northeast Africa. In the western 

desert of Egypt, domesticated two-row naked barley (Hordeum vulgare var. nudum), six-row hulled 

barley (Hordeum vulgare var. hexastichum), and probably emmer wheat were cultivated on the margins 

of seasonally fluctuating playas by about 8100 b.p.-and were perhaps the fIrSt crops grown in North 

Africa (Stemler 1980). Either agricultural settlements were not established in the Nile Valley until 

between about 7000-6500 b.p. (Barker 1981), or the remains of earlier settlements have been obscured 

by subsequent alluvial processes. 

Faunal Remains 

In the southern Levant, the remains of large and small animals are well-preserved in cave sites 

and at open-air sites buried in fine-grained alluvium. Except for cave-dwelling species, especially 

rodents, microvertebrates were probably deposited by diurnal and nocturnal predatorial birds, especially 

owls. The remains of larger vertebrates were primarily brought to cave sites by carnivores and humans, 

and the assemblages represent a mixture of predation patterns, hunters' choices, and butchering 

practices. As well, only certain parts of large animals are carried back to habitation sites from kill sites 

(the well-known "Schlepp effect"). Post-depositional disturbance by scavengers and burrowers are also 

common. The remains of terrestial molluscs, reptiles, and birds may represent occupations of natural 

habitats rather than dietary resources for humans and other predators. Archaeological faunal 

assemblages are therefore mixed and altered representations of animal communities and human 

consumption. Yet, they also represent unique, datable information about both paleoenvironments and 

human subsistence changes. 

A Late Pleistocene Broad Spectrum Revolution? According to differences in the total number 

of species represented in archaeological faunal assemblages, the number of faunal species exploited by 

human groups occupying the Jordan Valley apparently fluctuated during the Late Quaternary. In a 

model of agricultural origins that has gained wide acceptance, Binford (1968) and Flannery (1969) 
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postulated that a steady trend toward exploitation of a broader range of animal and plant food resources 

at the end of the Pleistocene, beginning during the Upper Paleolithic, provided the necessary stable food 

supply for establishment of the frrst sedentary settlements during the Epipaleolithic, which in tum led to 

population growth and pressure to domesticate plants and animals for food production during the early 

Neolithic. 

After review of the total species variety represented in faunal remains recovered from 72 late 

Middle Pleistocene to Early Holocene archaeological sites in the southern Levant, however, Edwards 

(1989) rejects the now conventional wisdom of a "Broad Spectrum Revolution" during the terminal 

Pleistocene of Southwest Asia to account for the emergence of pre-agricultural sedentary settlements 

prior to 10,000 b.p. (Flannery 1969). There are comparability problems presented by differential 

preservation, inconsistent recovery techniques (sifting has been rare over the last 50 years), and the 

correlation between site size, length of occupation, and volume excavated. But when Edwards compares 

the number of taxa represented at all of the sites from each period, he is able to identify some 

significant trends in the numbers and proportions of the total 211 animal taxa represented at southern 

Levantine sites spanning this interval. These assemblages consistently represent considerable taxonomic 

diversity of food animals, indicating that exploitation of a wide variety of plants and animals was 

persistent in the region since at least the Midd!e Paleolithic. A variety of birds, fish and terrestial 

molluscs increased relative taxonomic diversity during the Mousterian and later periods. Crustaceans 

and marine molluscs first appeared in the faunal record during the Upper Paleolithic, but not in great 

variety until the Geometric Kebaran and Natuflan periods. The lowest relative taxonomic diversity is 

represented in Kebaran faunal assemblages, while the greatest faunal diversity is recorded in Mousterian, 

Geometric Kebaran, and Natuflan assemblages. 

The trend toward decreasing diversity of faunal species exploited during the Upper Paleolithic 

and Kebaran periods throughout the southern Levant is particularly evident in the Jordan Valley. 

Remains of a total of 18 animal species were recovered from the Upper Paleolithic sites of Fazael IX, 
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X, and XI (Goring-Morris 1980a, 1980b). A diverse faunal assemblage representing, fISh, reptiles, 

birds, rodents, small carnivores .. gazelles, and deer has been identified at Early Kebaran Ohalo II (Nadel 

and Hershkovitz 1991), but only 9 faunal species were identified at Early Kebaran Wadi el-Hammeh 26 

(Edwards et al. 1988). At least 17 species are represented in the faunal assemblage at Late Kebaran Ein 

Gev I (Davis 1974), while a total of 14 species are represented at Late Kebaran Fazael IlIA and VII 

(Goring-Morris 1980a). 

Increased species diversity during the Geometric Kebaran, Natufian, and early Neolithic periods 

is also evident in Jordan Valley faunal assemblages. Only 3 species are represented in the very small 

sample of 6 bones recovered from Fazael VIII (Goring-Morris 1980a), but a total of 43 animal species 

have been identified in Geometric Kebaran assemblages elsewhere in the southern Levant. The remains 

of at least 23 animal species were identified in samples from Early Natufian Wadi el-Harnmeh 27, 

including auroch, gazelle, 3 species of deer, equid, wild pig, wild goat and sheep, 4 carnivores, hare, 

w&terfowl, several other species of birds, reptiles, crustaceans, and molluscs (Edwards et al. 1988). 

Only 9 species were represented at Late Natufmn Fazael IV, but again, this is probably due to the very 

small sample size of 20 bones (Goring-Morris 1980a). At least 24 species have been identified at Late 

Natufian sites in the central Negev (Butler et al. 1977), indicating no real decline in diversity at the end 

of the Pleistocene. A total of 31 species are represented when the faunal assemblages of Pre-Pottery 

Neolithic A Jericho and Gilgal I are combined (Clutton-Brock 1979: Tchernov 1980). And, although 

only 13 species are represented in the sample of 705 bones from PPNB levels at Jericho (Clutton-Brock 

1979), the total number of species for this period climbs to 30 when the mammal and mollusc remains 

found at the Pre-Pottery Neolithic B village sites of Abu Gosh and Beisamoun (Davis 1978: Ducos 

1978) are added. 

There was a shift to increasing use of smaller, faster-reproducing (r-selected) species like fish, 

molluscs, birds, and reptiles at the expense of the larger, slower-reproducing (k-selected) mammals 
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during the Natufian period. when three to eight times more small animal species were consumed 

compared to large ones (Henry 1989). But when the quantity of meat is calculated. all of these small 

species together provided only about 1 percent of the total food supply (Henry 1989). Like the 

paleobotanical evidence. the overall faunal evidence from the southern Levant indicate that the terminal 

Pleistocene was not characterized by a broadening of subsistence resources. It was instead characterized 

by a narrowing emphasis on fewer large animal species--human groups were not being forced down the 

food chain (Edwards 1989). This trend toward decreasing total faunal diversity and increasing 

dependence on domesticated ovicaprines continued through the Neolithic. At Ain Ghazal. on the Jordan 

Plateau east of the Jordan Valley. at least 22 faunal species are represented in Pre-Pottery Neolithic B 

. 
strata. but only 10 are represented in Yarmukian (pottery Neolithic A) strata (Kohler-Rollefson et al. 

1988). In the Jordan Valley. only 8 species are represented in the sample of 18 mammal bones from 

Pottery Neolithic levels at Jericho (Clutton-Brock 1979). but the same low number of species is 

represented in the larger assemblage of 120 bones and 18 mollusc shells from the late Pottery Neolithic 

occupation at Tel Tsaf in the Jordan Valley (Hell wing 1989). 

"Throughout a lOO.OOO-year time-span." Edwards (1989:237) concludes. "Levantine faunal 

assemblages indicate a persistent reliance on a small number of species of ungulate mammals, 

supplemented by small quantities of a large range of additional animal taxa." Based on the faunal 

evidence alone. there was no "Broad Spectrum Revolution" at the end of the Pleistocene in the southern 

Levant. In fact. faunal extinction rates accelerated (Tchernov 1984) and the total diversity of food 

animals exploited declined during the Early Holocene. Edwards attributes this mostly to the spread of a 

sedentary farming-herding mode of settlement and subsistence and overhunting in village territories. 

Early plant domestications and cropping systems in the Jordan Valley represent a similar emphasis on 

relatively few species of the total previously exploited. 
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Post-Pleistocene Faunal Diminution. The mass extinctions of megafauna during the 

Pleistocene/Holocene transition evident in many parts of the world are not evident in the Levant. But 

following a trend toward increasing body size during the last Pleistocene cold cycle, f'dpid dwarfmg was 

displayed by many mammalian species during the warmer terminal Pleistocene and early Holocene, 

including bear (Ursos arctos), wolf (Canis lupus), fox (Vu/pes vu/pes), wildcat (Felis sy/vestris), wild 

cattle (80S primigenius), wild goat (Capra aegagrus), wild pig (Sus scro/a), mountain gazelle (Gazella 

gazella), mole rat (Spa/ax ehrenbergi), and vole (Microtus guentheri) (Davis and Valla 1978; Davis 

1981; Tchernov 1982). 

Davis (1981) suggests that dwarfing began during the NatufIan period, and was largely 

completed during the Neolithic. On the basis of comparisons of tooth lengths of fox, wolf, and boar 

with those of modem species, Davis (1981) estimates a 15 degree Centigrade rise in temperature since 

the'end of the Pleistocene (considerably higher than most estimates). Tchernov (1982), on the other 

hand, dates the onset of dwarfing to post-Natuftan time, as several rodent species in NatufIan 

archaeological contexts display a body size similar to that of present populations in parts of Asia about 

5 degrees colder than the southern Levant. An increase in annual rainfall of about 200 mm would also 

be necessary, in Tchernov's opinion, to relink isolated Palaearctic species presently scattered in refuges 

within the Saharo-Arabian desert belt. Thus, at least a 5 degree Centigrade increase in annual 

temperature and a 200 mm decrease in rainfall since the end of the Pleistocene can be estimated from 

bone sizes, and help explain geographical shifts, local extinctions, and dwarfmg of many mammal 

species during the Early Holocene. 

Early Holocene Animal Domestications. Morphological changes, increased proportions of sub

adult animals (particularly males), and artistic depictions of animals are the traditional criteria for 

identifying domestication status. Y ct, morphological changes probably takc several generations, hunters 

may prefer the tender young and wish to preserve the brccding adult,>, and animal fIgurines may simply 
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be intended to provide luck in the hunt. Only morphological changes are certain evidence, such that the 

fIrst steps toward domestication prior to these changes can only be inferred. 

"Man's best friend" is also probably his oldest in the animal kingdom. The dog (Canis 

jamiliaris) was probably the fIrst animal domesticated in the world. Turnbull and Reed (1974) reported 

the discovery of a lower mandible displaying features typical of domestic Canis from a lower layer, 

radiocarbon dated between 14,000 to 12,000 b.p., in the rockshelter of Palegawra in northern Iraq. The 

earliest evidence of domestic dog in the southern Levant comes from sites between 12,000 to 10,000 

years old in the Jordan Rift. A complete skeleton of an immature Canis (not a Jackal) was found 

beneath a human skeleton at the Early NatufIan site of 'Ain Mallaha ('Eynan) in the Jordan Rift north 

of Lake Tiberias, dated between about 12.000-11,500 b.p. (Davis and Valla 1978). The human hand 

still held the puppy close. "Although proof of domestication is lacking," Reed (1983:521) remarks, "the 

close association in death indicates familiarity in life, so one can surmise the canid pup was either 

tamed wolf or domestic dog." Canid remains were also found in the Proto-Neolithic and Pre-Pottery 

Neolithic A levels at Jericho (Zeuner 1958). The morphology is similar to both the small Arabian wolf 

(Canis lupus arabs) and the large African jackal (Canis aureus lupaster) however, making certain 

identifIcation of domesticity impossible (Clullon-Brock 1979). Dogs may have been eaten for food, but 

it is likely that they were domesticated primarily to help humans hunt other mammals. 

Davis (1982) compared the remains of ruminant artiodactyls from a number of Late Pleistocene 

and early Holocene sites in the southern Levant. and discerned rapid shifts in exploitation of these 

ungulates. During the NatufIan period, hunters focused more on a single ungulate species--Gazella 

gazella--than in any other period. The large proportion of young gazelle remains in Natufian 

assemblages indicates careful culling of herds (possibly kept in corrals) through selective slaughter, 

according to Davis, while the decreased exploitation of fallow deer, roe deer, and red deer during this 

period was due to a reduction in forest habitats at the end of the Pleistocene. According to 
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measurements of the size of gazelle horn cores from Pre-Pottery Neolithic and Bronze Age levels at 

Jericho, Clutton-Brock (1979) showed that more males were consumed than females. More than half of 

the gazelle consumed by the Pre-Pottery Neolithic A inhabitants of Nahal Oren were of immature 

individuals (Legge 1972). These patterns have been referred to as evidence that Natufian groups 

actually kept herds of gazelle in pens (Legge 1972). But they may also reflect selective hunting or 

systematic slaughter of trapped gazelle to encourage herd growth, as only a few mature males were 

necessary for breeding. A more dramatic shift in the emphasis of consumption, from gazelle to 

ovicaprines during the Pre-Pottery Neolithic B, is the nrst clear signature of domestication of animals 

for food production in this part of Southwest Asia. 

Figure 3.2 shows the Late Pleistocene-Early Holocene ranges of the major ungulate species 

exploited for food in Southwest Asia. The nrst animal to be domesticated primarily for food in 

Southwest Asia was probably the sheep (Ovis aries), descended from the Southwest Asian wild sheep 

(Ovis orientalis) of the Taurus and Zagros mountains and foothills. At Zawi Chemi Shanidar, sheep 

may have been already domesticated by 11,000-10,500 b.p., when a high proportion of immature sheep 

bones were deposited (perkins 1964; Reed 1983). The sheep and goats killed by the occupants of Tell 

Abu Hureyra on the Euphrates River in north-central Syria between 11,500 to 10,000 b.p. were far 

beyond their natural range, and Reed (1983) suggests that this indicates domestication. Sheep-like bones 

recovered from Pre-Pottery Neolithic A levels at Jericho cannot be differentiated with certainty from the 

remains of wild sheep (Ovis orientalis), and Clutton-Brock (1979) believes that domesticated sheep and 

goats were not introduced or domesticated locally until after about 9200 b.p.; their remains comprised 

almost half of the total animal bones deposited in Pre-Pottery Neolithic B levels. 

Wild goat (Capra aegagrus), a Levantine native since the last interglacial cycle, may have been 

locally domesticated (Capra hirc/ls) in the Jordan Valley even earlier, by about 10,000 b.p. The shape 

of the bony horn cores of wild and domesticated male goats are shaped differently. Presumably because 



Figure 3.2. Distribution of ungulates in Southwest Asia during the Late Pleistocene-Early 
Holocene; darker shading represents Early Holocene refuges (from Uerpman 1981). 
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domesticated breeding males do not have to compete for females, their horns do not need to be as 

robust as those of their wild relatives. The hom core cross-section of domestic goat is medially 

flattened or concave and twisted, compared to the larger-size and quadrilateral cross-section of wild 

goat. Zeuner (1955) described a large almond-shaped hom core of a male goat from a Pre-Pottery 

Neolithic A stratum at Jericho, which, he argued, represented an intermediary stage of domestication. 

With domestication, the shape of the entire hom also changed through time at this site (Clutton-Brock 

1979). During the Pre-Pottery Neolithic occupations at Jericho, straight or "scimitar"-shaped homs 

predominated, while twisted or corkscrew-shaped horns appeared in Pre-Pottery Neolithic B strata, and 

predominated by the Early Bronze Age. By the end of the Middle Bronze Age, straight horns 

disappeared entirely. Comparisons of the length of the fIrst phalanges from Pre-Pottery Neolithic and 

Bronze Age levels at Jericho clearly indicate a either a shift to slaughtering younger goats during the 

Bronze Age, or a rapid diminution in goat size dt¢ng the Mid-Holocene (Clutton-Brock 1979). 

Domesticated sheep and goat reached the eastern Sahara desert by about 7000 b.p., but cattle 

(Bos taurus) may have been independently domesticated in that region even earlier, during an Early 

Holocene wet phase between 9400-9000 b.p. (Wendorf et al. 1991). Domestic cattle were also herded 

in the Balkans of southeast Europe as early as 8500 b.p. (Bokonyi 1974), and in Anatolia by about 8000 

b.p. (perkins 1969). In contrast with these regions, domestic cattle were probably imported into the 

Jordan Valley relatively late in the Neolithic. Bovid remains from Pre-Pottery Neolithic levels at 

Jericho belong to wild Auroch (Bos primigellius), a Eurasian Palaearctic species that spread as far as 

North Africa during the late Middle Pleistocene (Tchernov 1984). Bos remains form almost 20 percent 

of the remains at the Pre-Pottery Neolithic B village site at Abu Gosh (Ducos 1978). But unambiguous 

remains of domesticated short-homed Cattle (Bos taurus) fIrst appear in Pottery Neolithic levels at 

Jericho (Clutton-Brock 1979) and at Tel Tsaf (Hell wing 1989), contexts dating between about 7500 to 

6700 b.p. 
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Pigs were domesticated from the forest and swamp-dwelling wild pig (Sus sero/a) which ranged 

throughout Europe, southern Asia, and northeast Africa by the Late Pleistocene (Tchernov 1984). The 

pig remains from the earliest levels at Jericho are relatively robust, and Clutton-Brock (1979) does not 

categorize them as domestic Sus until the Middle Bronze Age. But pig remains are a prominent 

proportion, almost 20 percent, of the total faunal assemblage from Pre-Pottery Neolithic B levels at 

Jericho (Clutton-Brock 1979), and almost 30 percent at contemporaneous Beisamoun in the Jordan Rift 

north of Lake Tiberias (Davis 1978). In the assemblage from late Pottery Neolithic levels at Tel Tsaf in 

the central valley, pigs represent 17 percent of the total assemblage (Hell wing 1989). After ovicaprines, 

they are the second most common species (11-13%) represented in transitional Pre-Pottery Neolithic 

B/Yarmukian strata and in Yarmukian strata at Ain Ghazal on the Jordan Plateau (Kohler-Rollefson el 

al. 1988). It seems likely, then, that pigs were already locally domesticated by the beginning of the 

Pottery Neolithic period in the Jordan Valley, about 7500 b.p. The remains of domestic pig with 

smaller jaws and dentition at Jarmo in the Zagros Mountains come from levels dated to about 8500 b.p. 

(Flannery 1961). These are the earliest presently known in Southwest Asia, though domestic pig 

remains have been reported from roughly contemporaneous sites in southeastern Europe (Bokonyi 1974). 

The bones of wild equids found in Late Pleistocene and Early Holocene sites in Southwest Asia 

are usually attributed to the small Syrian onager (Equus hemionus). In the southern Levant, wild equids 

comprised only a very minor component (1 percent or less) of the hunted game since the Upper 

Paleolithic (Edwards 1989). Hecker (1975) identified the equid bones from Pre-Pottery Neolithic B 

levels at Beidha in the southern Jordan Rift to the Syrian onager (Equus hemiollus). Ducos (1975), 

however, has argued that the remains of wild equids found at early Neolithic Mureybit, on the middle 

Euphrates River in Syria, belonged to the true wild African donkey (Equus a/rieanus or asinus) rather 

than to the Syrian onager. Donkeys were frrst domesticated rather late in the Jordan Valley, perhaps 

along with cattle and pigs, during the Pottery Neolithic period sometime between about 7500-6500 b.p. 
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Equid bones found in late Pottery Neolithic contexts at Tel Tsaf, radiocarbon dated to between 7000-

6700 b.p., were identified as domestic Equus asinus (Hellwing 1989). Clutton-Brock (1979) could not 

positively identify the species of any equid bones from the early levels at Jericho, but domestic donkey 

(Equus asinus) remains from Early Bronze Age levels were identifIable. Remains of wild horse (Equus 

cabal/us) have not been found in Late Quaternary faunal assemblages in the Jordan Valley, but remains 

from sites in other regions indicate that the horse became extinct in the southern Levant during the 

initial Holocene (Tchernov 1984). The domestic horse was not introduced to the southern Levant until 

the Early Brollze Age sometime between about 5000 to 4000 b.p., when their bones were first deposited 

at Jericho (Clutton-Brock 1979). 

Summary 

Radiocarbon Dating 

The 156 "reliable" radiocarbon dates from Late Pleistocene to Mid-Holocene archaeological 

sites in the central Jordan Rift (Appendix A) provide a useful, independent chronology for both early 

agricultural settlement sites and the alluvial deposits they are often contained in (Table 3.1). However, 

there are large gaps in the valley sequence of reliable dates between about 19,000-12,000, 11,000-

10,000, and 8000-7000. The ages of artifact assemblages assigned to these intervals can only be 

roughly estimated through cross-dating with similar assemblages in other regions with associated 

radiocarbon dates. 

On the basis of the increasing differences between uncalibrated and dendrocalibrated dates near 

the Pleistocene-Holocene boundary about 10,000 b.p., the available late Epipaleolithic and early 

Neolithic radiocarbon dates are as much as 500-800 years younger than their real "absolute" ages. 

Beyond the current limit of dendrocalibration at the Pleistocene/Holocene boundary about 9200 B.C., the 

radiocarbon chronology still provides an independent method of relative dating that gives a rough idea 
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of the time spanned by the stratified sequences of material culture. 

Dendrocalibration indicates that the Pre-Pottery Neolithic A and B settlement phases each lasted 

1000 y~ars or more. The early Pottery Neolithic is poorly dated, but lasted at least 500 years. The 

combined late Pottery Neolithic/Early Chalcolithic period lasted about 1400 years, and can probably be 

divided into multiple phases with future excavations of stratified sites. The Late Ghalcolithic settlement 

phase lasted almost a millennium. The flrst town walls were constructed in the Jordan Valley during 

the Early Bronze I period between 3500-3200 B.C. The Early Bronze II period lasted more than 500 

years, while the Early Brcnze III period lasted less than half as long. The Early Bronze IV period 

lasted about 500 years. Clearly, dendrocalibration also lengthens the traditional ceramic chronology 

significantly, supporting a relatively "high chronology" for the protohistoric sequence. 

Trends in Chipped Stone Tool Production 

Late Pleistocene to Mid-Holocene chipped stone tool industries in the Jordan Valley can be 

usefully differentiated on the basis of manufacturing techniques. blank forms. and probable tool 

functions. Table 3.3 shows the relative percentages of common retouched tool types in assemblages 

from Late Pleistocene sites in the Jordan Valley. Table 3.4 shows the relative percentages of different 

types of manufacturing debris at these sites. Both Ahmarian-related blade industries (at Nahal Ein Gev 

I, Fazael X and XI) and Levantine Aurignacian-related flake industries (at Wadi al-Harnmeh 32, Fazael 

IX) were present in the Jordan Valley during the Upper Paleolithic period. Since the terminal Upper 

Paleolithic. most stone tools were made by retouch of bladelets and blades, though retouched flake tools 

like scrapers, borers, burins, and truncations were also made through the Mid-Holocene. Tools made by 

retouch of bladelets (microliths), including geometrics, were frrst manufactured during the Upper 

Paleolithic. They represent more than 80% of the Ahamarian assemblages recovered from Fazael X and 

XI. 



Table 3.3. Percentages of Retouched Tool Types in Late Pleistocene Excavated Lithic Assemblages 
in the Jordan Valley 

Geom. Other 
Bifaces/ Core- Bladelets/ Notches- Trunc- Micro- Micro- Other Tolal 

Period/S ile N Cells Scrapers Scrapers Points Blades Flakes Awls Drills Burins Dentic. alions liths liths Tools % 

UE~r Paleolithic 
Nahal Ein Gev I 445 9.0 4.3 5.6 31.7 2.0 27.2 1.8 4.5 13.9 100.0 
Fazael IX 684 2.6 2.9 67.4 6.7 3.1 2.2 4.7 10.4 100.0 
Fazael X 1,822 14.9 1.5 9.5 6.3 1.3 1.0 57.0 8.6 100.1 
Fazael XI 62 21.0 3.2 6.4 3.2 4.8 56.4 4.8 99.8 

Early Kebaran 
W. Hammeh 26 194 6.2 3.6 5.7 3.1 6.4 80.6 2.1 100.1 
Urkan er-Rubb ITa 283 15.5 10.6 6.7 3.2 6.0 .7 51.6 5.6 99.9 
Urkan er-Rubb II 274 11.3 9.5 7.3 4.7 6.6 2.2 46.7 11.7 100.0 
Fazael III, 6 137 6.6 8.0 8.0 5.8 .7 1.5 68.6 .7 99.9 
Fazael IIlB 350 7.7 .3 9.7 5.4 2.9 5.1 .9 60.9 7.1 100.0 
Fazael IIID 43 4.6 4.6 4.6 7.0 2.3 74.4 2.3 99.8 

Lale Kebaran 
Wadi el-Ahmar I 698 5.0 10.2 .7 2.6 7.9 1.4 1.9 60.0 10.3 100.0 
Fazael III, 4 946 2.0 3.0 3.6 2.7 .1 1.6 85.8 1.2 100.0 
Fazael lIlA 3,095 2.6 2.8 5.3 3.6 .5 1.3 80.8 3.1 100.0 
Fazael VII 338 4.4 3.0 6.2 3.2 2.1 2.4 74.0 4.7 100.0 

G~melric Kebaran 
Ein Gev IV 773 19.8 15.9 3.0 17.6 13.7 30.0 100.0 
Haon III 161 27.3 3.7 10.6 .6 .6 51.5 5.6 99.9 
Wadi el-Ahmar IT 129 6.2 21.7 20.9 13.2 1.5 10.8 17.0 8.5 99.8 
Fazael III, 3 257 9.7 3.9 3.1 6.6 1.9 16.7 46.3 11.7 99.9 
Fazael mc 482 11.2 5.2 3.7 7.7 2.5 20.7 39.8 9.1 99.9 
Fazael VIII 70 35.7 5.7 12.9 12.9 2.9 10.0 5.7 14.3 100.1 

Early Natufian 
W. Hammeh 27 2,215 5.3 2.4 24.6 13.5 1.8 16.2 28.4 7.8 100.0 

Late Natufian 
Fazael IV 1,143 1.0 16.3 .1 14.3 4.2 26.2 21.3 16.7 100.1 
Jericho El, IT, V 51 29.4 17.6 25.5 5.9 3.9 3.9 2.0 11.8 100.0 

(Sources: Bar-Yoser 1970, 1975a; Bar-Yoser et al. 1974; Crowfoot-Payne 1983; Edwards et al. 1988; Goring-Morris 1980; Hovers and Bar-Yosef 1987) 
tv 

8 
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Table 3.4. Percentages of Debitage Types in Late Pleistocene 
Excavated Lithic Assemblages in the Jordan Valley 

Core- Micro- Burin Celt Total 
Period/Site N Cores Prep. Primary Flakes Blades burins Spalls Spalls % 

UQQ£r Pal~lithic 
W. Hammeh 32 99 11.1 7.1 45.4 36.4 - 100.0 
Fazael IX 5,267 .5 .8 5.8 46.0 4.5 42.5 - 100.1 
Fazael X 29,658 .6 3.6 7.1 28.3 57.7 2.6 - 99.9 
Fazael XI 577 2.1 4.5 7.4 36.4 47.5 2.1 - 100.0 

Early Kebaran 
W. Hammeh 26 4,782 .9 1.1 64.2 10.8 .5 2.5 - 100.0 
W. Hammeh 31 518 3.1 1.0 27.0 68.3 .6 - 100.0 
Urkan er-Rubb lIa 5,229 .9 4.5 12.2 38.6 43.5 .3 - 100.0 
Urkan er-Rubb II 1,768 1.7 8.8 16.3 34.7 37.7 .7 - 99.9 
Fazael I1IB 1,332 4.3 10.1 34.6 49.2 .3 1.3 - 99.8 
Fazael I1ID 297 1.7 17.5 20.2 58.6 2.0 - 100.0 

Late Kebaran 
Wadi el-Ahmar I 3,568 .6 5.1 12.9 32.9 47.5 .6 .5 - 100.1 
Fazael IlIA 11,330 1.4 9.7 28.5 56.8 .1 3.5 - 100.0 
Fazael VII 1,319 2.8 12.0 32.4 46.4 .1 6.4 - 100.1 

Geometric Kebaran 
Haon III 556 5.2 5.6 7.0 21.8 59.2 1.3 - 100.1 
Wadi el-Ahmar II 995 1.8 3.9 14.4 43.3 35.4 1.2 - 100.0 
Fazael mc 1,601 - 10.8 36.5 51.7 1.0 - 100.0 
Fazael VIII 157 7.6 10.8 31.2 46.5 1.9 1.9 - 99.9 

Early Natufian 
W. Hammeh 27 28,965 .9 1.0 69.8 26.6 .1 1.6 - 100.0 

Late Natufian 
Jericho EI, II, V 338 1.8 71.3 26.3 .6 - 100.0 

(Sources: Bar-Yosef 1975a; Crowfoot-Payne 1983; Edwards et al. 1988; Goring-Morris 1980a; Hovers and 
Bar-Yosef 1987) 
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Most of the retouched tools in Kebaran assemblages are truncated and/or backed bladelets. 

Trapeze. triangle. and lunate-shaped microliths (geometrics) represent between 10-50% of the tools in 

Geometric Kebaran assemblages. compared to an average of about 2% in Upper Paleolithic and Kebaran 

assemblages. The microburin technique of microlith production was used in all of the Late Pleistocene 

industries since the early Kebaran period. Arrowheads were made by truncation of bladelets in the 

Upper Paleolithic and Kebaran periods. Geometric microliths may represent an improvement in hafting 

of multiple elements into composite. multi-barbed projectiles. Trapezes and triangles are the 

predominant geometrics in Kebaran assemblages. while lunates are the predominant geometrics in 

Natufian assemblages. Bifacial "Helwan" retouch of microlithic lunates and blades appears to be a 

hallmark of the Early Natufian. The average length of lunates declined through the Natufian. though 

they tended to be longer in the valley than in contemporaneous highland assemblages. Retouched flake 

tools like awls. drills. and scrapers frrst became important during the Natufian period at the end of the 

Pleistocene. marking the beginning of a shift from the Late Pleistocene blade/bladelet industries to the 

flake industries characteristic of the early to mid-Holocene. Flakes represent about 70% of the debitage 

at both Early Natufian Wadi al-Hammeh 27 and Mid- to Late NatufIaJl Jericho. while more than 50% of 

the retouched tools at Jericho were made from flakes. 

Table 3.5 shows the relative percentages of retouched tools types in lithic assemblages from 

excavated Early to Mid-Holocene sites in the Jordan Valley. Table 3.6 shows the relative percentages 

of different types of manufacturing debris in those assemblages. Microliths. especially lunates. 

continued to be manufactured by the microburin technique during the Pre-Pottery Neolithic A ('Iraq ed

Dubb. Netiv Hagdud). when arrowheads made by retouch of blades and bifacially-flaked axes were frrst 

made (Gesher. 'Iraq ed-Dubb. Gilgal. Netiv Hagdud. Jericho). Complete bifacial retouch of small points 

with pressure flaking was common only during the Pottery Neolithic. Microlith production and the 

microburin technique did not continue into the Pre-Pottery Neolithic B period. In general. arrowheads 

steadily decreased in importance from the early to mid-Holocene. while sickle-blades steadily became 



Table 3.5. Percentages of Retouched Tool Types in Early to Mid-Holocene Excavated Lithic Assemblages 
in the Jordan Valley 

Geom. Other 
Bifaces/ Core- B1adelets/ Notches- Trunc- Micro- Micro- Other Total 

Period/Site N Cells Scrapers Scrapers Points Blades Flakes Awls Drills Burins Dentic. ations liths liths Tools % 

PPNA 
Gilgal 304 2.6 6.9 43.4 14.8 5.6 8.9 7.6 7.9 2.3 100.0 
Jericho Tr. I 742 1.1 5.0 .5 5.9 10.0 3.4 10.2 .3 63.6 100.0 
Netiv Hagdud 3,958 1.3 1.3 3.0 15.0 18.7 8.5 13.6 6.4 6.8 25.3 99.9 

PPNB 
Sh. Ali llI-IV 131 3.0 3.0 6.1 17.6 32.1 8.4 9.9 8.4 2.3 9.2 100.0 
Munhata 6-3 1,986 .1 .1 2.9 18.4 30.8 12.3 1.6 .5 9.0 11.5 .7 12.0 99.9 
Jericho Tr. I 663 1.4 3.3 6.0 17.0 6.2 4.7 18.7 1.8 40.9 100.0 

PNA 
Sh. Ali II 75 4.0 6.7 8.0 12.0 40.0 6.7 5.3 6.7 4.0 6.7 100.1 
Sh. ha-Golan 2,299 5.9 23.6 2.2 1.2 15.4 2.1 31.4 .5 2.3 4.3 11.0 99.9 
Munhata 2B 508 2.7 5.5 1.6 28.5 13.0 1.0 2.0 4.1 25.4 2.2 14.0 100.0 
Jericho Tr. II 195 1.0 4.1 3.1 17.9 16.4 5.1 9.7 4.1 38.5 99.9 

PNB/E.Chalcolithic 
Sh. Ali I 289 6.6 .3 18.0 9.7 38.1 14.5 2.8 6.6 3.5 100.1 
N. Shuna '85 80 2.5 5.0 30.0 52.5 5.0 3.7 1.3 100.0 
Munhata 2A 442 3.4 5.4 1.4 38.7 14.5 2.0 2.0 2.5 17.4 2.9 9.7 99.9 
Jericho Sq. D I 50 2.0 4.0 44.0 6.0 22.0 2.0 20.0 100.0 
Tsaf 78 11.5 37.2 21.8 1.3 6.4 6.4 6.4 9.0 100.0 

Late Chalcolithic 
N. Shuna '85 102 1.0 7.8 1.0 49.0 11.8 6.9 2.9 7.8 11.8 100.0 
Abu Hamid 301 6.3 22.3 .7 21.3 25.6 6.3 5.0 1.7 5.0 4.6 1.3 100.1 

Early Bronze I 
N. Shuna '85 51 3.9 5.9 25.5 37.2 3.9 3.9 3.9 2.0 9.8 3.9 99.9 
Jericho EllI-IV 37 5.4 24.3 2.7 62.2 2.7 2.7 100.0 

Early Bronze II 
Jericho EIII-IV 33 3.0 9.1 75.8 6.1 6.1 100.1 

Early Bronze m 
Jericho EIII-IV 56 10.7 87.5 1.8 100.0 

(Sources: Bar-Yosef el al. 1991; Baird 1987; Coqueugniot 1988; Crowfoot-Payne 1983; Gopher 1989a, 1989b; Noy el al. 1980; Porath 1985; Prnusnitz 1970; Stekelis 
1967; Stekelis 1972). 

IV o 
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Table 3.6. Percentages of Debitage Types in Early to Mid-Holocene 
Excavated Lithic Assemblages in the Jordan Valley 

Core- Micro- Burin Celt Total 
Period/Site N Cores Prep. Primary Flakes Blades burins Spalls Spalls % 

PPNA 
Netiv Hagdud 44,162 .8 1.3 9.6 52.0 33.8 2.1 .3 99.9 
Jericho Tr.I 1,944 1.0 1.2 79.8 16.5 1.3 .2 100.0 

PPNB 
Sh. Ali III-IV 169 4.7 11.2 29.0 55.0 - 99.9 
Munhata 6-3 4,925 2.0 4.1 18.6 44.5 29.7 1.2 - 100.1 
Jericho Tr. I 3,150 .3 1.7 75.0 22.7 .1 .1 99.9 

PNA 
Sh. Ali II 114 10.5 7.0 44.7 37.7 - .99.9 
Sh. ha-Golan 3,799 7.2 23.9 8.1 15.5 45.3 - 100.0 
Munhata 2B 2,734 9.6 2.7 21.8 36.7 27.6 1.6 - 100.0 
Jericho Tr. II 427 .7 2.3 65.3 31.6 - 99.9 

PNB/E. Chalcolithic 
Sh. Ali I 314 14.0 30.2 34.7 21.0 - 99.9 
N. Shuna '85 1,217 3.4 1.7 19.2 61.9 13.7 - 99.9 
Munhata 2A 1,811 8.2 3.0 22.2 43.1 21.6 2.0 - 100.1 
Jericho Sq. DI 65 3.1 44.6 52.3 - 100.0 
Tsaf 132 3.9 9.1 15.1 38.6 32.6 .8 - 100.1 

Late Chalcolithic 
N. Shuna '85 1,386 1.3 4.0 35.7 47.2 11.8 - 100.0 
Abu Hamid 2,480 7.5 83.9 8.5 - 99.9 

Earl~ Bronze I 
N. Shuna '85 1,079 1.1 .8 24.9 66.4 6.7 - 99.9 
Jericho EIII-IV 335 .9 1.4 64.5 33.1 - 100.0 

Earl~ Bronze II 
Jericho EIII-IV 151 1.3 61.6 37.1 - 100.0 

(Sources: Baird 1987; Bar-Yosef et at. 1991; Coqueugniot 1988; Crowfoot-Payne 1983; Gopher 1989a, 
1989b; Porath 1985; Prausnitz 1970; Stekelis 1972). 
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more important tools for subsistence. 

Bladelet and blade cores often had opposite striking platforms for efficient production, such as 

the Natufian bipolar bladelet cores and the Pre-Pottery Neolithic B "naviform" blade cores. Flake cores 

often resemble crude bifacial tools, and were perhaps used as expedient sources of general purpose flake 

tools. Often, cores were also used as scrapers, as in the Yannoukian assemblages at Sha'ar ha-Golan 

and at Khirbet Sheikh 'Ali. Bifacially-flaked celts, scrapers on tabula: flint, and backed and truncated 

blades are the most common tools in Late Chalcolithic assemblages. Transverse microlithic points and 

micro-endscrapers also were manufactured during the Late Chalcolithic period. Trapewidal blades were 

first manufactured during the late Pottery Neolithic, and became more important during the Early 

Bronze Age; these "Canaanean blades" represent more than 70% of the tools in Early Bronze IT-IV 

assemblages. 

Workshops for manufacture of Yannukiari sickle blades and Ghassulian chisels attest to the 

development of craft specialization, centralized manufacture, and local trade. Pre-Pottery Neolithic B 

blade cores and Chalcolithic chisel blanks were probably heat-treated, a technique which improved flint 

workability and suggests manufacture by specialists in centralized workshops. Great variability in tool 

styles is not frequently evident between the northern and southern valley. For example, a great variety 

of Neolithic point types occur together in similar-age strata throughout the valley. Rather than distinct 

local traditions in each part of the Valley, most morphological variability within formal tool classes 

represents either differences between several contemporaneous workshops, functional differences, or 

stylistic changes through time (Figure 3.3). 

Trends in Pottery Production 

Many prehistoric pottery traditions lasted for a millennium or more in the Jordan Valley (Figure 

3.4). This substratum of long-lived, indigenous pottery traditions is an indication of significant local 

cultural continuity and development between the late Pottery Neolithic and Early Bronze IV periods. 

Generally, the local wares were made and used in each settlement, though some may have been traded 
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Figure 3.3. Age ranges of Early to Mid-Holocene chipped stone tool types in the Jordan Valley. 1) 
flake cores; 2) bipolar bladelet cores; 3) naviform blade cores; 4) tranchet celts; 5) ground celts; 6) 
blade tools; 7) backed blades; 8) trapezoidal blades; 9) denticulated blades; 10) curved blades; 11) 
EI-Khiam points; 12) Helwan/Jericho points; 13) Byblos points; 14) Amuq points; 15) "Munhata 
points"; 16) "Shuna points"; 17) microlithic geometries; 18) truncated bladelets; 19) backed 
bladelets; 20) tranchet bladelets; 21) micro-scrapers; 22) flake scrapers; 23) tabular scrapers/knivcs; 
24) bifacial knives; 25) pierced disks; 26) drills and awls; 27) dihedral burins; 28) truncated flakes. 
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with nomadic pastoralists. They were generally low to medium-frred (most have an incompletely fIred 

grey core), handmade, and tempered with sand or crushed flint, calcite/plagioclase, or basalt. The fonns 

of vessels gradually evolved through time, particularly the rims and handles and bases. Red and cream

colored slips and red paint were the most popular surface decorations. During the Early Bronze Age, 

locally-made lUXury and tomb wares were often imitations of greatly prized imported vessels (Ross 

1980; Esse 1986). The best chronological markers are the high-frred foreign wares themselves, 

sometimes introduced by immigrant groups,· that were traded widely from a limited number of 

manufacturing centers for only brief periods (e.g. Kerak ware). The few brief periods of significant 

regional variability in pottery assemblages alternated with longer periods of relative regional 

homogeneity. 

The earliest grit- and straw-tempered local ware in the northern valley was decorated with 

bands of herringbone incisions, often in combination with a design in red slip. Bands of herringbone 

incisions and red painted designs over a cream slip were common at about the same time in the 

southern valley. Dark-burnished wares and red geometric painted designs were made in the Pottery 

Neolithic B period. During the Early Chalcolithic period, geometric-painted designs, some in red and 

black paint on a white slip, were a popular decoration in the valley (Tell Tsaf, Kataret es-Samra, 

Ghrubba). A highly-fIred ware decorated with white "streaky wash" was also manufactured in the 

southern valley at this time (Ghassul, Azeimeh, 'Affash, Ghannam). 

Low-fIred, trickle-painted wares with coarse grit temper were the most common pottery from 

the late Pottery Neolithic through the Early Bronze II period. Highly-fIred grey-burnished (Proto-Urban 

C) ware was probably a trade ware, derived from Anatolian traditions and exchanged mostly in the 

northern valley during the earliest phase of the Early Bronze I-A. Impressed/slashed ware was 

apparently introduced into the valley from the east during a subsequent phase of the Early Bronze I-A 

(see Chapter IV). Highly-fIred red burnished (Proto-Urban A) wares were fIrst manufactured locally as 

lUXUry and tomb wares during the Early Bronze I-A phase, from which the red polished imitation 



"Abydos" ware of the Early Bronze II period is derived. During the Early Bronze III. red slips were 

burnished in patterns. which became more irregular during the Early Bronze IV. 
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Line-painted (Proto-Urban B) ware was made in late Early Bronze I and early Early Bronze II. 

and is usually found in tomb assemblages. Pink or brick-red Urn Hammad (Proto-Urban D) ware was 

used primarily for very large storejars during the Late Chalcolithic. and again during the Early Bronze 

I-B phase. Grain-washed. or band-slipp"...d decoration appeared on storejars in Early Bronze I-B and was 

popular. particularly in the northern valley and adjacent highlands. during Early Bronze II. The net or 

lattice-pattern burnishing of red slips during Early Bronze II was probably derived from this technique. 

In the central and northern valley. red painted stripes over a thick white slip was also a popular 

decoration on jars in the late Early Bronze I and initial Early Bronze II periods. 

Neutron activation analysis of samples from Khirbet Kerak indicate that metallic. 

cream-slipped. combed-ware jars were manufactured at local centers (Esse and Hopke 1986) be~inning 

in late Early Bronze II. and came into widespread use in the Levantine olive oil trade with Egypt during 

Early Bronze III (Mazzoni 1986). This local ware was combined with Syrian "caliciform" vessel forms 

during Early Bronze IV. The highly-fued. pol~shed black and red Khirbet Kerak ware appeared later. 

but alongside the combed ware. during mid-late Early Bronze III. It was a briefly manufactured. widely 

exchanged trade ware manufactured in the northern Jordan Valley during late Early Bronze III. and was 

clearly derived from Anatolian traditions. High-fired reserve-slipped storejars with Syrian shapes were 

imported or imitated locally during Early Bronze III period. A high-fired. metallic orange ware was 

used for mass-manufactured platter-bowls during late Early Bronze II and Early Bronze III. 

A high-fired. trickle-painted ware with sand temper was common in the northern Jordan Valley 

during Early Bronze IV (Abu en-Ni'aj). A high-fired. cream-slipped and combed ware derived from the 

Early Bronze III tradition was also used in the central valley during this period (Umm el-Marar). while 

Early Bronze III forms and red-slipped wares continued to be made in the central and southern valley 

(Urn Hammad. lktanu. Jericho). 
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Trends in Crop Diversity 

Table 3.7 summarizes the primary crop plant remains found at Early to Mid-Holocene 

settlement sites in the Jordan Valley. Differential preservation, recovery techniques, and sample sizes 

may skew some of the patterns, but when the total range of species represented in each period is 

considered, some clear trends in crop diversity and cropping patterns become apparent. At least a dozen 

different field crops were cultivated during the Pre-Pottery Neolithic, Chalcolithic, and Early Bronze 11-

III periods. In contrast to these relatively high levels of crop diversity, the remains of only seven 

different field crops have been recovered from Pottery Neolithic contexts, four are attested in Early 

Bronze I paleobotanical assemblages, and eight have been identified in Early Bronze IV assemblages. 

At Jericho, wheat was more important than barley except during the Pottery Neolithic and Early 

Bronze IV periods, when grains also became smaller (Hopf 1983). Naked bread wheat does not appear 

until the Early Bronze I period (see discussion of plant remains in Chapter IV). Among the varieties of 

barley, emphasis shifted from two-row hulled barley to six-row types in the Early Bronze II-III. The 

oilseed flax, or linseed, was cultivated to some extent during many periods, and the discovery of a large 

jar filled with seeds at Jericho suggests that the oilseed amaranth (Amaranthus graecizans) was also 

cultivated during Early Bronze Age (Hopf 1983). Between three to four different legumes were also 

cultivated during most periods, probably in rotation with cereals, but only one or two species are known 

from the Pottery Neolithic and Early Bronze I periods. Lentils were frrst in importance, followed by 

chickpea, field pea, horsebean, and grass pea (vetch). Between four and five different tree nuts and 

fruits were harvested during the Pre-Pottery Neolithic, Chalcolithic, Early Bronze I, and Early Bronze 

IV periods, declining to only three during the Pottery Neolithic, and climbing to a high of eight during 

Early Bronze II-III. 

In summary, between 13-15 plant species were primary food sources during most of the Early 

to Mid-Holocene, while only about 10 were relied on during the Pottery Neolithic and Early Bronze I 
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Table 3.7. Primary Food Plant Remains at Early to Mid-Holocene 
Settlement Sites in the Jordan Valley 

Scientific Name 

~ 
Hordeum spontoneum 
Hordeum vulgare var. disrichum 
Hordeum vulgare var. hexasrichum 
Hortkum vulgare var. nudum 
Triricum var. monococcum 
Triricum turgidum var. dicoccoides 
Triricum turgidum var. dicoccum 
Triticum turgidum var. dunun 
Triticum v'ar. aestivum 
Avena spp. 

Linum usitatissimum 
Amaranthus graecizans 

Legumes 

Lens sp. 
Cicer arietinum 
Pisum spp. 
LathyruslVicia spp. 
Vicia/aba 

Fruits/Nuts 

Quercus spp. 
Ficus carica 
Pumca granatum 
Amygdalus spp. 
Pis/acia spp. 
Vilis vinifera 
Olea europaea 
Phoenix dactylifera 
Prunlls amygdalus 

Common Name 

wild two-row barley 
two-row hulled barley 
six-row hulled barley 
six-row naked barley 
einkom wheat 
wild emrner 
emmerwheat 
naked hard wheat 
naked bread wheat 
oat 

flax. linseed 
pigweed 

lentil 
chickpea 
field pea 
grass pea. vetch 
horsebean. broad bean 

acorn 
fig 
pomegranate 
almond 
pistachio 
grape 
olive 
date 
plum 

x 

X 

X 
x X X X X 

7 7 X 7 X 

X X X 7 X 
7 

X X X 7 
7 

X X X X 
X X 
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X 
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X X X X X X X X X 7 X 
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periods, and a peak of 17-20 were exploited during the Early Bronze II-llI periods. Dry-fanning of 

einkom wheat, six-row barley, hard wheat, bread wheat, small lentil, flax, amaranth, and grapevine 

would not be possible in most of the Jordan Valley today, implying that both spring-irrigation and 

floodwater fanning were practiced from the Early to Mid-Holocene (Hopf 1983). 
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These Early Bronze Age shifts in crop diversity and cropping patterns in the central Jordan Rift 

were largely paralleled in the Jordan Rift southeast of the Dead Sea At Bab edh-Dhra and Numeira, 

wheat and barley were cultivated in roughly equal amounts along with flax during Early Bronze I 

(McCreery 19803, 1980b, 198Oc). Wheat and flax declined during Early Bronze II-III while barley, 

along with grape, fig, and olive, increased in importance. Barley was the primary crop in Early Bronze 

IV, while tree and vine fruits continued to be important, and legumes became rare. As at Jericho, the 

cultivation of six-row hulled barley, emmer, grapevine, and especially large-seeded flax at Bab edh-Dhra 

and Numeira imply spring irrigation or floodwater farming, bP..-eause this region receives only 65 mm of 

annual rainfall today. The decline in wheat and flax cultivation during Early Bronze II-III may indicate 

increasing salinization of soils, which would also explain the increasing importance of more salt-tolerant 

crops like barley and fruit trees. 

Trends in Food Animal Exploitation 

Figure 3.5 shows the relative percentages of the remains of the primary food animals, all 

hoofed ruminants (artiodaclyl ungulates) that arrived in the southern Levant during the Middle 

Pleistocene, recovered from Late Pleistocene to Mid-Holocene habitation sites in the Jordan Valley. A 

variety of grassland and woodland-adapted 'cervids were exploited during the Late Pleistocene, 

particularly during the Kebaran and Geometric Kebaran periods. Gazelle, the most important food 

animal in the Levant since the Middle Paleolithic, was relied on even more during the Natufian and Pre

Pottery Neolithic A periods. 

Gazelle formed only a minor component of the diet since the early Pre-Pottery Neolithic B, 

when goats and pigs were probably locally domesticated, and domesticated shccp were introduced from 
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the north. Sheep and goat husbandry was the most important source of animal food during the Pre

Pottery Neolithic B period, and became even more so during the Pottery Neolithic period, when cattle 

and horses were also domesticated and became significant sources of hides, milk, meat, and traction 

power. Pigs were more important in the diet during the Pottery Neolithic, Chalcolithic, and Early 

Bronze periods, and may indicate more humid conditions during those periods than today. Sheep and 

goat consumption steadily increased during the Chalcolithic and Early Bronze periods, while the hunting 

of fallow deer during these periods may indicate a Mid-Holocene recovery of the Mediterranean forest 

in the surrounding foothills of the Jordan Valley. 

To complement agricultural production, domesticated animal herds were manipulated by 

humans for meat, milk, and hides by herding, penning, selective slaughter, castration, and directed 

matings, leading to refinements of desirable "domestic" genetic characteristics and loss of unnecessary 

wild ones. The high proportions of immature animals (mostly male) in Late Pleistocene and Early 

Holocene sites in the Jordan Valley is a signature of systematic management to maximize production of 

both meat and secondary products such as milk, wool, and hair. 

Regional Settlement Phases 

A convergence of several types of data--stratified sequences of architecture with associated 

radiocarbon dates, flaked stone tool and pottery assemblages, and floral and faunal subsistence remains

allows a preliminary reconstruction of the chronological sequence (Table 3.1) of early agricultural 

settlement sites in the Jordan Valley, their relative stratigraphies (Figures 3.6, 3.7), and the relationship 

of regional settlement shifts to the geomorphological sequence reconstructed in Chapter II (Figures 3.8-

3.17). All of the published and unpublished final Pleistocene to mid-Holocene habitation sites in the 

central Jordan Rift (June 1992) are listed in Appendix B. The total number and size range of early 

settlement sites is listed in Table 3.8, by period. It should be remembered, however, that large numbers 

of sites have been buried by alluviation and colluviation during the late Pleistocene to mid-Holocene, 

such that site distribution maps cannot be presumed to fully represent regional settlement patterns. 
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Figure 3.6. Relative stratigraphy of excavated Early Holocene settlement sites in the Jordan Valley. 
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Figure 3.7. Relative stratigraphy of excavated Mid-Holocene settlement sites in the Jordan Valley. 
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Figure 3.8. Natufian settlement sites in the Jordan Valley, 
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Figure 3.9. Pre-Pottery Neolithic A settlement sites in the Jordan Valley. 
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Figure 3.10. Pre-Pottery Neolithic B settlement sites in the Jordan Valley. 
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Figure 3.11. Pottery Neolithic A settlement sites in the Jordan Valley. 
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Figure 3.12. Pottery Neolithic B/Early Chalcolithic settlement sites in the Jordan Valley. 
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Figure 3.13. Late Chalcolithic settlement sites in the Jordan Valley. 
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Figure 3.14. Early Bronze I settlement sites in the Jordan Valley, 
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Figure 3.15. Early Bronze II settlement sites in the Jordan Valley. 
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Figure 3.16. Early Bronze III settlement sites in the Jordan Valley. 
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Figure 3,17. Early Bronze IV settlement sites in the Jordan Valley. 
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Table 3.8. Numbers and Sizes of Final Pleistocene to Mid-Holocene Settlement Sites 
in the Jordan Valley, by Period 

Periods 
Early Natufian 
Late Natufian 
Pre-Pottery Neolithic A 
Pre-Pottery Neolithic B 
Potrery Neolithic A 
Pottery Neolithic B/Early Chalcolithic 
Late Chalcolithic 
Early Bronze I 
Early Bronze II 
Early Bronze III 
Early Bronze IV 

Number 
of Sites 

5 
11 
5 
6 

17 
78 

187 
187 
122 
63 

180 

Size 
Range {hal 

.02 .5 

.15 .75 

.05 2.5 
4.0 6.0 

.01 2.5 

.1 4.5 

.1 30.0 

.2 25.0 

.1 25.0 

.2 25.0 

.2 7.5 
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The first fully sedentary villages based primarily on hunting gazelle and intensive collection of 

wild cereals were established on the marshy edges of the receding Lake Lisan and near springs in 

tributary wadis between about 13,000-12,000 b.p. They are associated with a microlithic bladelet 

industry and grounds tone tools, and were comprised of large (7-25 m diameter), stone-lined pithouses, 

storage pits, permanent hearths and grinding slab installations, and burial pits covering between 200-

5000 square meters. All of these Early Natuftan villages were abandoned before about 11,000 b.p., 

when a number of new, larger (1500-7500 square meters) Natuflan settlements began to develop on the 

valley margins near springs. Transitional Late Natufian-Early Neolithic occupations dating to near the 

PleistoceneIHolocene boundary at 10,000 b.p. are represented at very few open-air (Salibiya IX) village 

sites on the valley floor and at cave habitation sites in the eastern foothills ('Iraq ed-Dubb). 

Villages of small (3-6 m diameter), round or oval, stone and mudbrick, semi-subterranean 

houses covering 1-2.5 hectares developed on the valley floor during the early pre-ceramic Neolithic, 

when the first field crops, cereals and legumes, were domesticated and grown in spring-fed or flood

watered fields. Possibly seasonal occupation of the foothills is recorded in cave deposits. There is an 

occupational gap between the Pre-Pottery Neolithic A and B periods, representing at least 50-100 years, 

in every excavated sequence. A few village mounds were reoccupied in the Jordan Valley and large (4-

6 ha) villages with surface masonry houses with internal partitions and plaster floors developed in the 

foothills during the Pre-Pottery Neolithic B period (Er-Rahib, Wadi Shueib Bridge Site) between about 

9150-8200 b.p. Additional legume species and a new oilseed were cultivated during this period, 

highland tree and vine species were first cultivated, and ovkaprines were domesticated and replaced 

gazelle as the most important source of meat. Hunting was still an important subsistence activity, 

however, as the wide variety of blade points attest. 

A long interval of regional abandonment, probably lasting from 8200-7500 b.p., occurred 

between the Pre-Pottery Neolithic B and Pottery Neolithic A periods in the valley. The earliest semi

sedentary habitation sites occupied by pottery-producing communities were concentrated near springs 



and perennial streams. These probably seasonally-occupied valley settlements ranged from only 100 

square meters to 2.5 hectares in size, and were comprised of round 3-4 meter diameter pithouses and 

storage pits, often dug into earlier occupation deposits at preceramic mounds. Only a very few field 

crops were cultivated during this period, while herding of sheep and goats became more important, 

supplemented by hunting of wild game. 
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Continuity between the early and late Pottery Neolithic periods is demonstrated at Munhata a.1d 

possibly at Qatar ez-Zakari and Jericho. The foothills were still unoccupied, but the number of fully 

sedentary villages on the valley floor increased, and domestic architecture shifted from pithouses to 

surface broadroom houses of stone and mudbrick between 7000-5500 b.p., the Pottery Neolithic B/Early 

Chalcolithic period. Subsistence was based on a wider variety of crops, sheep and goats were herded, 

and cattle and pigs were also domesticated. In the central and southern valley, some settlements were 

continuously occupied from the late Pottery Neolithic through the Late Chalcolithic period (Abu Habil, 

Ghassul). At a few sites in the northern valley (North Shuna, Beth Shean), continuity is evident from 

the late Pottery Neolithic through the end of the Early Bronze Age, a span of more than three millenia. 

A large number of new open village settlements, ranging from 1000 square meters to 30 

hectares in size and comprised of broadroom mudbrick houses around open courtyards with storage pits 

and ovens, developed in all parts of the valley during the Late Chalcolithic period between about 5500-

4700 b.p., probably the peak period of settlement density and population before historic time. A few 

large villages were also established in the foothills along major tributaries of the Jordan River, but not 

often above an elevation of about 500 meters above sea level. A wide variety of field crops were 

cultivated in floodwater fields, while livestock continued to be important, and hunting decreased. 

Many of these large Late Chalcolithic settlements in the southern valley were abandoned by the 

beginning of the Early Bronze Age about 4700 b.p., when many new settlements ranging between 2000 

square meters to 25 hectares in size were established in the central and northern valley and expanded 

throughout the foothills to above 1000 meters elevation. This dramatic settlement shift implies forest 
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retreat or clearance of significant areas of highland forest, and a general shift from lowland floodwater 

farming to highland dry farming. Floodwater farming and/or canal irrigation continued on the valley 

margins. however. near the highest-flowing streams and springs. Pithouses. round. oval. and rectangular 

(but not "apsidal") mudbrick and stone houses were built during the Early Bronze I-A phase. while 

broadroom mudbrick and stone houses were the most common during the Early Bronze I-B. when the 

first enclosing. massive settlement fortifications were built. 

Many of the large (up to 25 ha) fortified towns of Early Bronze I-B and II developed directly 

from unwalled Early Bronze I-A villages during the late fourth millennium B.C. In a few cases. these 

settlements were already occupied in Late Chalcolithic period (Yin'am. Handaquq. Urn Hammad). 

Large. fortified early town sites were located at high. defensible positions at the mouths of each major 

tributary stream entering the valley. About half of these fortified towns were abandoned sometime 

during Early Bronze II. probably because of a cycle of wadi downcutting that greatly decreased the 

valley's potential for floodwater farming. 

During the Early Bronze III period between about 4100-3900 b.p .• the sedentary population was 

concentrated in a few large remaining fortified towns. up to 25 hectares in size. located at the most 

defensible positions near reliable water sources. These town populations continued to practice 

agriculture supplemented by livestock herding. Most of the population. however. were probably 

dispersed into small (2000 square meters) seasonal settlements of semi-nomadic pastoralists by the end 

of the Early Bronze III period. when every fortified town was abandoned or destroyed. 

The ruins of protohistoric towns were occasionally reoccupied by mobile pastoralist groups. and 

a large number of open villages up to 7.5 hectares in size were established on the valley floor and in the 

foothills during the Early Bronze IV period between about 3900-3600 b.p. These settlements were 

based on both farming and herding. often with communities splitting or moving seasonally to decrease 

risk and maximize production in this mixed subsistence economy. TIle large number of sites dated to 

this period in the Jordan Valley. then. may not represent contemporaneous occupations. 



IV. EARLY TOWN DEVELOPMENT AND WATER MANAGEMENT IN THE 
JORDAN VALLEY: INVESTIGATIONS AT TELL EL-HANDAQUQ 

Introduction 
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This chapter describes the methods and results of fieldwork conducted at Tell el-Handaquq in 

the east-central Jordan Valley between November 1987 and March 1988 (palestine Grid Coordinates 

206.5, 189.8; Figure 4.1). These investigations identified the remains a 25-30 hectare protohistorlc 

settlement with fortifications, water management features, and associated tomb fields, occupied from the 

early fourth to mid-third millennium B.C. (Figure 4.2). The author directed the fieldwork with the 

assistance of Dr. Gaetano Palumbo from the University of Rome, and Wajih Karasneh from the Jordan 

Department of Antiquities. The topographical-architectural survey team included Michael Rawlings and 

Marcus Woodburn from the British Institute for Archaeology in Amman. 

Setting 

The site is located near the eastern escarpment on a group of three hills that overlook the 

narrowest part of Jordan Valley. This 5-kilometer-wide part of the valley is presently the boundary 

between arid and semi-arid conditions, receiving an average of about 225 millimeters of rainfall 

annually. Cultural deposits on the western part of the site have accumulated upon a steep natural hill 

that is an erosional remnant of Pleistocene limestone conglomerates and travertines. A gravel ridge, a 

stranded beach of the "Lisan Lake" which flllcd most the Jordan Rift during the late Pleistocene (see 

Chapter II), extends northward from this hill along the -180 meters elevation contour (the maximum 

level reached by the lake). Exposed alluvial deposits indicate that, from the early to mid-Holocene, the 

Wadi es-Sarar flowed nearer to the surface than today. During this cycle of aggradation a shallow, 

shifting channel regularly deposited silt and gravel to form an alluvial fan up to 1 kilometer wide and 4 

meters thick (Unit H6) on top of the late Pieistocene gravel. This aggradation was interrupted sometime 

during the mid-Holocene. and the wadi began to cut downward into the alluvial fan. Today the wadi 
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Figure 4.1. Location of Tell el-Handaquq and related excavated sequences in the Jordan Valley. 



TELL EL -HANDAQUQ 

Figure 4.2. Topography and visible architecture of Tell el-Handaquq. 



flows only during the winter rainy season, on its new bed 2-4 meters below the fan surface. 

Previous Surface Explorations 
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The site was fIrst explored by religious and secular western scholars in the early twentieth 

century. Father F.-M. Abel (1911:416), a French Jesuit priest and biblical geographer, was the fIrst to 

describe the ruins of Tell el-Handaquq, though he mostly remarked upon its elevated position and 

surrounding fertile reddish soil. The Classicist and art historian C. Steuernagel (1925:349-350) also 

reported the location of the mins of "Tell el-Handakuk" on the Wadi Sofara (the name of the upstream 

reach of Wadi es-Sarar), which he described as a "rather large settlement" with fortification walls and an 

"artifIcial rock basin." The archaeologist Father Alexis Mallon (Mallon et al. 1934:156) subsequently 

described the visible architecture and surface artifacts at a teU he found on the south bank of the Wadi 

Zarqa, which local villagers also called "Handaquq." Nelson Glueck (1951:285·88), an American 

archaeologist. confused these two sites when he briefly visited the more northern one described here; he 

apparently did not find the identically named southern site during his extensive surveys of Jordan in the 

1940s. Father Robert North (1961:50; fIgure 19) did not correct this mixup in his uncritical compilation 

of early fourth millennium B.C. sites reported in Palestine and Jordan. 

Glueck noticed numerous traces of stone walls and "Middle" and "Late Chalcolithic" 

(equivalent to "Late Chalcolithic" and "Early Bronze I" in current tenninology) pottery sherds, but he 

did not recognize the water control features or the substantial defensive walls that Steuernagel traced 

around much of the site. Ibrahim, Sauer, and Yassine (1976:51; fIgure 16) found flint tools and pottery 

sherds from the Late Chalcolithic, Early Bronze I, and Early Bronze II-III periods, but also made no 

remark about the fortifIcation system in the report of their 1975 visit. During a survey of prehistoric 

cave sites in the eastern Jordan Valley during 1985, Muheisen (1988: site 35) found numerous tombs 

carved into the limestone cliffs east of the ancient settlement. 
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Purposes and Methods 

The purposes of the author's investigations were fourfold: 1) to identify the boundaries of the 

site and the history of settlement occupation; 2) to defme the plan of the settlement and the locations of 

structural remains representing habitation, defense, and water control functions; 3) to record the 

stratigraphy of cultural deposits; and 4) to recover, from stratified contexts, samples of chronologically

diagnostic artifacts, organic materials for radiocarbon dating, and remains of subsistence resources. In 

order to achieve these four goals, the fieldwork included systematic surface collection of 

chronologically-diagnostic artifacts, mapping of the site's topography and visible architecture, profIling 

and recording exposed cultural deposits, and excavation of a test trench where the deepest cultural 

deposits are preserved. The specific methods used for each of these tasks is described at the beginning 

of each of the following sections. All of the illustrated artifacts are described in Appendix C. 

History of Occupation Represented by Surface Artifacts 

Chronologically-diagnostic ceramic and lithic artifacts were collected from the surface of the 

site during a systematic survey with an average of 10 meters between passes. Pre-Early Bronze Age 

strata were not reached in the 1988 Sounding and were not evident in the South Cut (see below), but 

"Late Chalcolithic" sherds and flint tools (Figure 4.3) were found over much of the site's surface, 

indicating that a settlement was established at Tell el-Handaquq by at least the early fourth millennium 

B.C. Late Chalcolithic artifacts were also found in association with two partially exposed masonry 

structures buried by more than 1 meter of alluvium in the south bank of the wadi (Figures 4.2; 

4.3:1,5,10). 

Several typical pottery forms from this early stage of occupation were represented by sherds, 

including low-flIed, everted and thickened rim jars with coarse grit temper ("coarse wares" Figure 

4.3: 1-4), and body sherds of a similar ware decoraied with raised, indented bands and red trickle paint 

(Figure 4.3:5-7). Chipped stone tools from this period included chisels (Figure 4.3:8-9), backed 
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bladelets (Figure 4.3:10), and fan scrapers on tabular flint (Figure 4.3:11-12). Tnis ceramic and lithic 

assemblage is clearly similar to those found on the surface at Subeirra (Mabry and Palumbo 1988, figs. 

3-6) and in excavations at other nearby early fourth millennium B.C. sites: the Pella tell (Smith 1973, 

pI. 34) and Area XIV (McNicoll et al. 1982:31-34; Hanbury-Tenison 1986, figs. 24-26), Abu Hamid 

(Dollfus and Kafafi 1986a, 1986b, 1987), Abu Habil (de Contenson 196Oa; Mabry and Palumbo 1988; 

Leonard 1992), and Sa'idiyeh el-Tahta (de Contenson 1960). 

Shallow plowing has disturbed the surface distribution of artifacts over much of the site, but 

"Early Bronze I" sherds (Figure 4.4) are the most common on the surface, perhaps reflecting rapid 

growth of the settlement during the mid- to late 4th millennium B.C. Holemouth jars with incised 

decoration and trickle paint (Figure 4.4:1), rolled rim jars with incisions, and unpainted holemouth jars 

with pushed-up lug handles and incised decoration (Figure 4.4:2) were represented by surface sherds. 

These pottery types have been found together in stratified Early Bronze I-A (Stage 2) deposits at nearby 

Tell Urn Hammad (Helms 1984, fig. 12; 1986, fig. 16), at Tell esh-Shuna North (de Contenson 196Oa, 

1960b; Gustavson-Gaube 1985, 1986; Leonard 1992), and at Jericho (Kenyon 1952, fig. 5:3). 

Sherds of incised-ware. referred to as "Jawa type" by Hanbury-Tenison (1986:123-25), are also 

common on the site surface. This distinctive cewnic type was first found at the fourth millennium B.C. 

fortified settlement at Jawa, on the southeast flank of the Jebel Druze in the interior basalt desert of 

Jordan (Helms 1975, 1976a, 1977, 1981). This type includes holemouth and flared-rim jars with 

pushed-up lugs or "axe-blade" ledge handles, incised decoration, and occasional paint. In a test 

excavation at Jelmet esh-Shariyeh (Wadi Yabis Survey, site 120) in the eastern foothills of the central 

Jordan Valley, this ware was found in the same stratum with trickle-painted coarse ware, red-slipped 

ware, and stripe-painted ware, which overlay a stratum with dark burnished ware (palumbo et al. 

1990:109). 
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In addition to the stratified contexts listed, incised ware sherds have been found in the Jordan 

Valley on the surface at Pella (Hanbury-Tenison 1986:124), Kataret es-Samra (Leonard 1983, fig. 

9:7-8), and at Tell el-Hammam South. They have also been found on the surface at sites in the lower 

(Gordon and Villiers 1983) and upper Wadi Zerqa (Glueck 1951, pI. 163:9; Hanbury-Tenison 1986, in 

press), and in Early Bronze Age strata at Tell el-'Umeiri on the Jordan Plateau near Amman (Larry 

Herr, personal communication). The presence of this distinctive mid- to late fourth millennium B.C. 

(Early Bronze I-A) ceramic ware therefore links Tell el-Handaquq with these other valley sites, with 

sites on the eastern plateau, and with the runoff-based fortified settlements on the edge of the interior 

desert. 

Inverted- and straight-rim bowls with indented decoration (Figure 4.4:5-6), common on the 

surface of Tell el-Handaquq, were included in an excavated assemblage from Tulul Abu el-'Alayiq, near 

Jericho (Pritchard 1958, pI. 27:7). Reddish "Proto-Urban D (or Urn Hammad) ware" with bands of 

raised decoration (Figure 4.4:7) is also common on the surface. This ware has been found stratified in 

Early Bronze I-B (Stage 3) strata at Tell Urn Hammad (Helms 1984, fig. 15), and in Stratum XVI at 

Beth Shan (Fitzgerald 1935, pI. 1:3). It represented a long pottery tradition, however, that lasted from 

the early to late 4th millennium B.C. in northern Palestine and Jordan (cf. Glueck 1945:10, 1951:318-29; 

Miroschedji 1971; Hanbury-Tenison 1986:127-29). Typical Early Bronze I plain ledge handles, some 

with a thin red slip or wash, were also found over much of the site (Figure 4.4:8-11). 

Early Bronze II sherds are second in frequency on the surface. A handful of Early Bronze IV 

sherds, including high-fired, cream-slipped "combed ware," and folded "envelope" ledge handles (Figure 

4.13:1-4) are the latest found on the site. except for two or three Byzantine period sherds. These 

patterns in the surface artifact assemblage indicate contraction and eventual abandonment of the 

settlement during the mid-third millennium B.C .• before the beginning of the Early Bronze III period. 

Except for brief encampments during the late third millennium B.C. (Early Bronze IV), Tell 

el-Handaquq was never settled again. The masonry ruins of the protohistoric town is therefore not 
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obscured by later occupations. and can be traced on the surface. 

The Topographical-Architectural Survey 

A detailed survey of the topography and visible architectural remains at the site was conducted 

in several visits between November 1987 and March 1988. Using an electronic theodolite and EDM. 

the survey team mapped an area of about 1 square kilometer at 1 meter contour intervals (Figure 4.2). 

Traces of prehistoric masonry structures were recorded over an area of 25-30 hectares. mainly on two 

opposing western and eastern hills. 

The Fortified Settlement 

Connecting to enclose the western hill are long sections of a boulder-constructed. 3-meter-wide 

defensive wall with regularly spaced rectangular towers on the visible northern and southern sections. 

and possibly a bent-entry gate near the southeast comer. This type of fortification system was 

constructed at many late fourth millennium B.C. sites in the southern Levant (Helms 1976b). Within 

the western defensive enclosure are trdces of at least three large masonry buildings (possibly for 

"public" functions) in a shallow saddle between the two high points of the steep western summit, walls 

and corners of rectangular masonry houses on the northern slope. and a flat lower mound in the 

southeast. Two parallel walls ascend from the northeastern section of this defensive wall to the northern 

summit of the western hill. dividing this part of the settlement into separate precincts within the town 

wall. 

Shorter sections of a second massive. boulder-constructed wall appear to connect together to 

skirt the base of. and probably enclose. the eastern hill and an area on the north bank of the wadi. 

Stone foundations of rectangular buildings and slope retaining walls are visible over much of the eastern 

hill. and exposed in the eroded north bank of the wadi immediately below this defensive wall. As 

described above. masonry house walls and corners are also exposed in the opposite bank of the wadi. 

buried by more than 1 meter of alluvial silt and gravel. Traces of at least two masonry structures (one a 
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watchtower?) are also visible on the summit of the steep southeastern hill on the south side of the wadi 

opposite the eastern hill. 

Water Management Features 

The topographical-architectural survey also identified several features designed for capture and 

storage of local slope runoff and wadi floods. Because of their clear incorporation into the town plan, 

and in the absence of any evidence for a historic occupation at the site, these were apparently 

contemporary with the protohistoric settlement (see Figure 4.2). 

Two boulder-constructed darns, originally about 100 meters long, span the width of the 

southern terrace of Wadi es-Sarar, opposite the visible structures on the northern bank. The foundations 

of these dams are above the buried structures exposed in the southern bank, indicating that the darns 

were constructed after abandonment and burial of the buildings; (i.e. post-tlLate Chalcolithictl). Alluvial 

silts and gravels have accumulated up to the top of these dams, forming a series of stepped terraces, 

above, between, and below them. Like similar systems used historically and today in Palestine and 

Jordan, these ancient darns captured the silt carried by winter floods. The stepped arrangement of 

terraces also slowed the flood water long enough to saturate fields planted on the silt trapped behind the 

dams. Both of these dams were breached during a cycle of wadi incision that probably began in the 

mid-Holocene (see Chapter IT). 

A large basin, about 1.5 hectares in area and 3 meters deep, was also found in the northwest 

part of the site. Elders in the neighboring villages recall that, until early in this century, this basin was 

partially filled by winter runoff from the surrounding slopes. It was still in use as a water supply for 

travelers to Mecca during the time of Steuernagel's visit (1925:349-350). It is likely that during 

protohistoric times, when the wadi was flowing nearer the surface, wadi floods were also diverted 

through the shallow gully which separates the fortified western and eastern hills to fill the basin 

completely. A shallow core sample taken from the center of the basin revealed that at least 1.5 meters 

of dark silty clay forms a virtually impermeable lining on the bottom. This basin is under cultivation 
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today, but its clay lining causes it to remain marshy for several months after the last winter rains. 

The thick accumulation of silty clay sediments also indicates that the basin was substantially 

deeper in antiquity. The core sample shows that the original depth was at least 4.5 meters, such that the 

original'volume has declined from at least 67,500 cubic meters to the present 45,000 cubic meters. On 

the basis of ethnographic data, Helms (1981:189, 1982:106) has estimated that the 3000-5000 people at 

contemporaneous Jawa, and their livestock, required about 1800 cubic meters of water per month, or 

21,600 cubic meters per year. If similar figures are used, it may be calculated that one third of the total 

volume of the single reservoir at Tell el-Handaquq could have easily supplied a population of 5000 and 

their livestock through the dry summer, with a surplus of about two thirds left for irrigation of fields 

below, even after evaporation loss. The bottom of the reservoir was not found, however, and it may 

have had an even greater original volume. 

The presence of water management features may imply drier climatic conditions, requiring 

water conservation during the occupation of the settlement. However, the capacity of this flood storage 

system is efficiently suited to current hydrological conditions. The reservoir could originally hold at 

least 90% of Wadi es-Sarar's present estimated total annual flood flow of about 75,000 million cubic 

meters, which is 22% of the total combined surface and groundwater flow of about 340,000 cubic 

meters from a catchment of about 13 square kilometers (National Water Master Plan 1977). 

Historically, local slope runoff from an area of only ca. 5 hectares partially fllied the reservoir every 

year. Excavation will be necessary to determine the original depth, and whether this is a natural basin 

or an artificial reservoir created by construction of a darn at its northern end. 

Protohistoric runoff conservation at Tell el-Handaquq was not a unique development in the 

southern Levant (Figure 4.5). The reservoir at this site is similar in size and design to the extramural 

reservoirs found in association with the contemporaneous fortified settlement at Jawa, on the 
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Figure 4.5. Locations of protohistoric settlements in the southern Levant with runoff conservation 
systems. 1) Khirbet el-Umbashi; 2) Hebariyeh; 3) El-Laboueh; 4) Majadel; 5) Jawa; 6) Tell el
Handaquq; 7) Jebel Mutawwaq; 8) 'Ai; 9) Jericho; 10) Lehun; 11) Bab ~dh-Dhra; 12) Arad. 
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southeastern flank of the Jebel Druze in northern Jordan (Helms 1975, 1976, 1981, in Betts 1992). 

Archaeological explorations in southern Syria have also shown that systems for diversion and storage of 

runoff supported a network of fortified protohistoric towns in this interior basalt desert. Smaller 

reservoirs and canals have been found at Khirbet el-Umbachi and Hebariyeh (Dubretet and Dunand 

1954; Braemer 1988:132), and el-Laboueh (Maqdissi 1984), possibly fortified settlements on the 

northern flanks of the Jebel Druze with Palestinian pottery traditions, including late Early Bronze I and 

Early Bronze IV wares (Svend Helms, personal communication 1992). 

The location of some reservoirs inside of fortification systems indicates that protection of stored 

runoff was often critical for the survival of Early Bronze Age towns in the southern Levant. Intramural 

reservoirs have also been found at contemporary fortified town sites at 'Ai (et-Tell) in the hills near 

Jerusalem (Callaway 1978), and at Arad in the northern Negev desert (Amiran 1978). Helms (1982) has 

hypothesized similar intramural reservoirs for the Early Bronze Age town at Jericho, and at Bab 

edh-Dhra and other Early Bronze Age town sites southeast of the Dead Sea. Another has been 

recognized at Lehun (Khair Yassine, personal communication 1989), an Early Bronze Age town on the 

edge of Jordan Plateau above the Dead Sea. Large intramural cisterns were found carved into the 

bedrock at Tell el-Maqlub in the Wadi Yabis (Mabry and Palumbo 1988, site 43), and at Jebel 

Mutawwaq in the upper Wadi Zerqa (Hanbury-Tenison 1986:75), both fortified Early Bronze Age 

settlements in the hills of northern Jordan. In the Jordan Valley, large cisterns lined with clay were 

found just inside the Early Bronze Age town walls at Jericho (Kenyon 1960:93-6), and at Bab edh-Dhra 

(Miller 1980:337). Groundwater was also exploited by protohistoric towns. Three intramural stepped 

shafts, one measuring about 100 meters long, were found carved through bedrock down to the water 

table at Khirbet Zeiraqoun, a fortified Early Bronze Age town settlement on the northern Jordan plateau 

(Ibrahim and Mittmann 1987). 

Runoff storage systems for protohistoric sedentary communities were developed in currently 

marginal areas of the southern Levant, as is evident by the location of all of these sites at the edge of 
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the modem rainfall fanning zone, near the 200 mm annual rainfall isohyet (Figure 4.4). These Early 

Bronze Age fortified towns, with efficient systems for capture and storage of highland runoff and its 

fertile load of silt. are early examples of an ancient "runoff techno-complex" which extended from 

Lebanon to Aden in mountainous Western Arabia (Roberts 1977). The extramural, but protected, water 

management features found at Tell el-Handaquq are physical evidence of the technical capabilities"of the 

prehistoric "irrigation culture" of the Jordan Valley, frrst hypothesized by Albright (1925). While this 

runoff conservation system for both agriculture and drinking supply supported a large town at Tell 

el-Handaquq for a millennium, the cycle of wadi entrenchment that breached the dams made continued 

flood irrigation impossible, and also prevented diversion of floods into the reservoir. The abandonment 

of the settlement during the mid-third millennium B.C. was probably due to this failure of the flood 

diversion and storage system. 

The Tombs 

During March, 1988, a group of tombs (NE Tomb Area) 150 meters directly north of the 

eastern hill was brought to our attention by local gold hunters' looting. One recently robbed tomb was 

an enlarged natural cave (Tomb NE.l) that contained well-preserved skeletal remains and pottery, 

including red-slipped (Proto-Urban A) ware, and "line-painted" (Proto-Urban B) ware usually dated to 

late Early Bronze I (Figure 4.12:8-11). At least two other tombs in this area were being opened. A 

third area of tombs (SE Tomb Area) is visible on the hillside south of the wadi, opposite another group 

of tombs (E Tomb Area) identified by Muheisen (1988) on the north side of the wadi. 

There are a total of at least 100 tombs in these three areas in the hills immediately east of the 

settlement (see Figure 4.2). Most are enlarged natural caves, though some are carved directly into the 

limestone conglomerate bedrock. Many tombs have squared and recessed openings, perhaps to fit a 

stone door siab Originally. Many of the tombs were apparently robbed in antiquity, but because of 

current looting of pristine tombs, a complete survey of the tomb areas, and salvage excavation of 

undisturbed tombs will be top priorities during the next season of fieldwork. 
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The South Bulldozer Cut 

During his 1985 survey of caves in the eastern Jordan Valley, Muheisen (1987) stopped 

bulldozers from quarrying the southern end of the western hill for road fill. About 1 meter of cultural 

deposits can now be seen in an upper bulldozer cut. Fifty meters to the south is a second, lower cut 

more than 60 meters long, showing a maximum depth of about 2.5 meters of cultural stratigraphy near 

the center. This cut (Figure 4.6) shows in cross-section the massive town defensive wall, domestic 

mudbrick walls with stone foundations, cobble pavements and streets, ceramic vessels lying smashed on 

house floors, pits, cooking ovens (tabuns), hearths, and thick lenses of ash and charcoal. 

Between March 11-18, 1988, this entire 60 meter bulldozer cut was scraped by hand and drawn by 

Gaetano Palumbo, with the assistance of Wajih Karasneh. Chronologically-diagnostic ceramic and lithic 

artifacts were recovered from each stratum in order to date the sequence of deposits. Due to the height 

of the section (more than 8 meters above the present wadi bed), the work was carried out on ladders 

from below, and in a rope harness tied to a jeep from above. 

Ceramic Dating of the Stratigraphic Sequence 

Seven major phases of architectural construction and cultural deposition were recognized in this 

cut, dating from the mid-fourth to the mid-third millennium B.C. (Early Bronze I-m on the basis of the 

artifacts recovered (Figure 4.7). Three accelerator radiocarbon dates of the remains of short-lived plants 

were also obtained to anchor the ceramic dating (see discussion of radiocarbon dates below). 

The earliest cultural deposits (Stratum 7) exposed at this edge of the site are lenses of silt and 

ash lying at the deepest level in the center and eastern parts of the cut, directly upon the culturally

sterile Pleistocene gravel. This stratum (7) yielded sherds of undecorated everted rim jars (Figure 

4.6: 1-2), forms which appear in many Early Bronze I excavated sequences in the Jordan Valley, as well 

as two radiocarbon dates that support an Early Bronze I-A dating of this stratum. 

The second phase (Stratum 6) that can be discerned in the cut included escarpment of the 

underlying gravel, and construction of a narrow stone wall, a tabun, and earthen floors, one with a sherd 
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Figure 4.6. Stratigraphy of the South Bulldozer Cut. 
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from an Early Bronze I everted-rim jar (Figure 4.7:3) lying on it. Wet-wiped body sherds with red 

trickle paint also characterize this stratum (not illustrated). 
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The third phase (Stratum 5) included further escarpment of the sterile gravel, reuse of the 

earlier stone wall by raising the floor, and construction of two, more substantial, masonry walls. A 

stone pile, cobble pavement, and a thick cobble fIll -- possibly for a street --, also belong to this phase. 

Sherds recovered from this stratum include one from an everted rim jar (Figure 4.7:4), a body sherd of 

"Proto-Urban D (or Urn Hammad) ware" with raised and indented decoration (Figure 4.7:5), and another 

body sherd with raised decoration and a red slip (Figure 4.7:6). While it is possible that this sherd of 

Proto-Urban D ware is intrusive from earlier deposits, the context of this distinctive ceramic type 

supports a late Early Bronze I (EBI-B) date for this stratum. 

During the fourth phase (Stratum 4), the 3-meter-wide, boulder-constructed defensive wall was 

founded upon sterile gravel near the western end of the cut. The underlying gravel in front of the wall 

was cut into, forming a sloping "fosse." Near the center of the cut, a second thick cobble flll was laid 

above the earlier one during this phase, to raise the level of the street Several new mudbrick walls 

with stone foundations were also constructed, probably for houses. Several earthen floors are visible 

between these mudbrick walls, one of which shows two postholes with carbonized remains of posts. 

Lying smashed on the floor of another mudbrick structure are several large holemouth and rolled-rim 

storage jars with indented ledge handles and "grain-washed" decoration (Figure 4.7:7-8). A 4-meter

wide cobble pavement was laid between the defensive wall and the flrst wall of this structure, possibly 

to serve as a foundation for another street behind the town wall. Several pits were also cut into the 

sterile gravel at the eastern end of :he cut during this phase. Sherds from a flat jar base with a red slip 

(Figure 4.7:9), and a plain rim bowl with a red slip inside and outside (Figure 4.7:10) also point to an 

Early Bronze II date for this stratum, and therefore, construction of the defensive wall. Again, the 

ceramic dating of this stratum is supported by a radiocarbon date (see below). 
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The ruth phase (Stratum 3) represents reuse of the mudbrick walls of the previous phase by 

raising the internal floors. Near the center of the cut. one of these earthen floors has a very large Early 

Bronze II "pithos" storage jar lying smashed on its side over a length of 1.5 meters. The floors of this 

stratum also yielded sherds of beveled and thickened rim holemouth jars (Figure 4.7:11-12), and of a 

high-flred "metallic ware" flared rim jar with red painted stripes over a white slip (Figure 4.7:13). 

These forms appear together in the top two strata of the sounding (see below). and suggest a mid-Early 

Bronze II date for this stratum. 

The sixth phase (Stratum 2) includes thick accumulations of mudbrick debris above the floors 

of the previous phase. and construction of a wide stone wall or foundation at the eastern end of the cut. 

No chronologically-diagnostic artifacts were recovered from this stratum. 

The seventh and flnal phase (Stratum 1) visible in the cut represents collapse of Strata 6 - 4 

structures, and rapid colluvial deposition from upslope. A trapezoidal "sickle blade" fragment with 

silica polish along both edges (Figure 4.14:4) was found in these sediments. The only chronologically

diagnostic sherd recovered from this stratum is from an everted rim amphoriskos with two pierced, 

vertical lugs on the neck (Figure 4.7:14). This same type of vessel was found at Tel Shalem in the 

western valley, a late Early Bronze I walled town site (Eisenberg 1989, Figure 143). This is a 

well-known Early Bronze Age form, but its long use within the period and its context in colluvial 

sediments does not allow precise dating of the evident abandonment of this part of the site. The latest, 

datable in situ cultural deposits in this sequence belong to Stratum 3, with mid-Early Bronze II sherds. 

The Sounding 

Between March 11-18, 1988. a 2.5 X 5 meter area on the southeast comer of of the western 

hill (Figure 4.2) was excavated to a depth of about 2.4 meters from the surface (Figures 4.8-9; Table 

4.1). This location. at the edge of the flat lower mound just inside the southeast gate and comer of the 
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Table 4.1. Description of Loci in Tell el-Handaquq Sounding, by Stratum. 253 

Stratum Locus Description 

5 037 fill? 

4 036 floor/surface 
035 stone wall foundation 
034 floor/surface 

3 033 fill 
032 floor/surface 
031 stone wall foundation 
030 mudbrick superstructure of wall 031 
029 stone wall foundation 
028 floor/surface 

2 027 fill of walls 022, 025 
026 floor/surface 
025 stone wall foundation 
024 hearth area with burned soil, ashes, and charcoal 
023 stone pile 
022 stone wall foundation 
021 burial fill and skeletal remains 
020 floor/surface 
019 floor/surface 
018 mud wall? 
017 mudbrick wall 
015 mudbrick superstructure of wall 022 
010 stone wall foundation (also used in Str. 1) 
006 mudbrick superstructure of wall 025 

1 014 floor/surface 
013 fill of wall 003 
012 floor/surface 
011 stone wall foundation 
010 stone wall foundation (also used in Str. 2) 
009 fill 
008 stone line 
007 clay fill 
005 floor/surface 
004 stone line 
003 stone wall foundation 

post- 002 colluvium 
occupation 001 plow zone 
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defensive wall, was chosen because the fortifications there have served to retain the greatest depth of 

cultural deposits at the site. The underlying, culturally sterile, Late Pleistocene Lisan lake beach gravels 

were not reached in the sounding, and the bottom of the sounding trench is still more than 2.5 meters 

above the surface level outside of the defensive wall. On this basis, a depth of at least 5 meters of 

cultural deposits may be estimated for this part of the site. 

This sounding exposed parts of two burials, five strata of household cultural deposits, and five 

phases of construction and rebuilding of domestic structures. Though only a very small total area was 

exposed, comparisons among the large number of pottery sherds and stone tools recovered provide a 

useful sequence of material culture from clearly stratified household deposits dating to the development 

of this settlement into a fortified town near the beginning of the third millennium B.C., until its 

abandonment during the early to mid-third millennium B.C. (Early Bronze II). 

A 25% sample of all excavated sediments was sifted through 5 millimeter mesh screen, while 

100% from selected loci (all floors/surfaces) was sifted. A large number of well-preserved animal 

bones was recovered from every stratum, and several sediment samples were taken from areas with 

large amounts of charcoal for flotation of plant remains. Samples of charcoal were also taken for 

radiocarbon dating (see below). 

The Stratigraphic Sequence 

The earliest cultural deposit (Stratum 5) reached in the bottom of the Sounding was a 1 X .5 X 

.25 meter area exposed in the southern part of the trench (Figure 4.8). In the very limited area exposed, 

no architecture was found in association with this deposit, which was a gravelly silt fill (037) with 

charcoal fragments, a few animal bones, and pottery sherds. The next phase (Stratum 4) included a 

surface (036) which covers the earlier fill, a curved stone wall foundation (035) founded on that surface 

and faced with mud plaster on the interior, and another surface (034) which runs up to the mud plaster 

(Figure 4.9). 
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Above this earlier curved structure were found three phases (Strata 3-1) of construction and 

rebuild of two parallel walls directly on top of each other, about 2 meters apart and oriented from 

northwest to southeast (Figure 4.9). Each of these walls had a stone foundation between one and three 

courses high and two to three rows (ca .. 75 meters) wide, and a superstructure of unfIred mudbricks 

preserved one or two courses high. In the upper two phases (Strata 2-1), smaller subsidiary walls abutt 

the northeastern face of the longest wall section exposed. Leveling fills, one to three compacted earthen 

floors, hearth areas with burned soil, charcoal and ash, animal bones, flint tools and flakes, and 

flat-lying pottery sherds were found in association with each phase of wall construction or reconstruction 

(Figure 4.8). These walls probably formed the sides of a single rectangular house, or of two houses 

separated by a narrow alley. 

Part of a human burial (021), with the skeleton lying extended on the right side from southwest 

to northeast, was found beneath a floor (019) between the walls (010, 022) of the second phase (Stratum 

2). Fragments of a plain rim lamp with a burnished red slip and soot on the rim, a burnished everted

rim jar, and a ground basalt ring were found in the clayey burial flIl (Figure 4.13:5-7). The cranium of 

a second skeleton was found in part of another grave (016) that stratigraphically post-dates the last 

building phase on this part of the site (i.e. post-Stratum 1). 

The Ceramic Sequence 

The sherds found ill situ on the floors in each stratum of this sounding form a sequence of 

typical early to mid-third millennium B.C. (late Early Bronze I - Early Bronze II) pottery wares, forms, 

and decoration. with some types appearing only in lower or upper strata (Figures 4.10-13; Table 4.2). 

Sherds from earlier deposits were common in secondary fills, but by excluding these loci from analysis, 

almost every obviously intrusive sherd was accounted for. Most of the wares from the earlier strata 

were low-fired. with grey cores and coarse grit or grog temper. Though coarse-tempered low-ftred 

wares continued to occur, fine-tempered high-fired "metallic" wares also appeared in the upper two 
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Table 4.2. Sequence of Ceramic Types in Tell el-Handaquq Sounding, by Stratum. 

Sounding Strata 
Ceramic Types 5 4 3 2 1 Surface 

incised ware X 

line-painted (Proto-Urban B) X 

Proto-Urban D (Urn Hammad ware) X 

coarse ware/trickle-painted X X X 

wiped/trickle-painted X X X X X 

grain-washed (band slipped) X X X X X 

lattice-slipped/burnished X X X X X 

red-polished (Abydos ware) X X X X X 

red-slipped X X X X X X 

red paint on white slip X X X 

metallic orange ware X X X 

metallic line-painted X X X 

metallic cream-slipped/combed ware X 

metallic reserve-slipped X 
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strata (Strata 2, 1). The majority of the fonns were made by hand, though the folded and flared rims 

found in the upper two strata (Strata 2, 1) were finished on a slow "tournette" wheel, and the 

platter-bowls were mass-manufactured quickly on a fast wheel. Table 4.2 compares the sequence of 

types of ceramic wares and dlXorations by stratum. 

Sherds from large "coarse ware" jars with thickened and slightly everted rims and occasional 

red trickle paint (Figure 4.10:2-4, 10-11) were common on the floors of the lower two strata (Strata 5, 

4). These are late examples in the long history of coarse ware fonns manufactured locally in the Jordan 

Valley, extending back to the Neolithic in the sequence excavated at Tell esh-Shuna North 

(Gustavson-Gaube 1985, 1986). Body sherds that were wet-wiped or fmger-streaked and decorated with 

parallel lines of trickle paint appear to be related to the trickle-painted coarse wares, and were found in 

all but the latest (Stratum 1) deposits. Finger-streaks and trickle paint were also common decorations on 

sherds found in Early Bronze Age I-A (Stratum 2) deposits at Tell Urn Hammad (Helms 1986, fig. 12), 

Tell Abu el-'Alayiq (Pritchard 1958, pI. 31), and Tell esh-Shuna North (Gustavson-Gaube 1987, fig. 4), 

indicating a long local history for these techniques as well. The impression is that these types represent 

the final phase of a substratum of local pottery traditions that extend back to the Neolithic. 

A typical fonn represented throughout the sequence was the hole mouth j3I' with a flat base, 

indented ledge handles, and a thickened rim (Figures 4.10:1,7-9; 4.11:1-2, 8-9; 4.12:3). Beveled, 

grooved, and "rail" holemouth jar rims (Figures 4.11:7; 4.12:1-2) appeared alongside thickened rims in 

the upper two strata (Strata 2, 1). These variations were not unique to anyone phase within the Early 

Bronze Age however, as "rail" and beveled holemouth jar rims appeared together even earlier, in Early 

Bronze I-B (Stage 3) strata at Tell Urn Hammad (Helms 1986; fig. 16). Vertical strap jar handles also 

occurred throughout the sequence. While a few in each stratum were undecorated, the exteriors of 

holemouth jars were typically decorated with a red or grey "grain wash" (or "band slip"; Figures 4.10:1, 

7; 4.11:1-2,7-8) in all but the final (Stratum 1) deposits. Sherds with lattice-pattern slips and burnishes 

appear in the same strata, and appear to be related techniques of decoration. 



262 

The "grain-washed" style was common throughout northern Palestine and Jordan (Glueck 1946) 

and southern Syria (Frank Braemer, personal communication 1988) during the late fourth - early third 

millennia B.C. Its earliest context in the northern Levant are phases H and I in the Amuq sequence 

(Braidwood and Braidwood 1960), and in the Jordan Valley in stratified Early Bronze I-B deposits at 

Tell esh-Shuna North (Gustavson-Gaube 1985, 1986). Holemouth jars with thick red slips (Figures 

4.11 :9; 4.12:3) also appeared occasionally alongside the grain-washed type throughout the sequence. 

Red painted stripes over a thic:k white slip (Figures 4.11:14; 4.12:8) became a more common decoration 

than grain wash on jars in the upper two strata (Strata 2, 1). These two styles also appear together in 

"Early Bronze I, Phase 1" deposits at Tell el-Far'ah North (Huot 1967), and in Stratum II at Khirbet 

Kerak (Beth Yerach; Esse 1982). In the Jordan Valley, red painted stripes over a white slip were found 

in Early Bronze II contexts at Tell el-'Oreimeh (Fritz 1987:45), and at Tell es-Saidiyeh (Jonathan Tubb, 

personal communication 1988); it is decorative style that was used in both the late Early Bronze I and 

early Early Bronze II periods. 

Folded-rim jars decorated with a red slip (Figure 4.11:10) or a grain wash (Figure 4.11:11) 

were found on Stratum 2 floors. High-frred, flared-rim jars with straight or everted necks (Figures 

4.10:12; 4.12:4-6) were represented in all but the earliest (Stratum 5) deposit. These jars were decorated 

with the grain wash technique, and also with red painted stripes over a thick white slip in the upper two 

strata (Strata 2, 1). 

Inverted rim platter-bowls, some with pattern burnished red slips (Figure 4.10:18), and some 

with horizontal lug handles (Figure 4.12:12), were common from Stratum 4 upwards. Pattern-burnished 

platter-bowls are common in Early Bronze II assemblages, such as at Tell es-Saidiyeh Area DD (Tubb 

1988, fig. 32:8). Plain rim bowls with red trickle paint on the interior (Figure 4.10: 16) were found in 

Stratum 4, while red-slipped bowls with recessed (Figure 4.11:6) or inverted rims (Figure 4.11:16) were 

found in Strata 3 and 2. These types of bowls were also found in Stage 2 and 3 strata at Tell Urn 

Hammad (Helms 1986, fig. 10). The everted-rim juglet or cup with vertically burnished stripes over a 
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red slip found in the deepest (Stratum 5) deposit (Figure 4.10:6) is paralleled in Early Bronze I-B (Stag'.! 

3) deposits at Tell Urn Hammad (Helms 1986, fig. 14:12). 

High-fired local wares found in the sequence were used for the flared-rim jars described above, 

for "Abydos ware" juglets with vertical strap handles and vertically burnished or polished red or grey 

slips, and for "metallic orange ware" platter-bowls (Figure 4.11:17). Abydos ware was found in all but 

the final (Stratum 1) floors, while the metallic orange ware was found only in the upper two (Stratum 2, 

1) floors. Both wares have been found in early to mid-third millennium B.C. (Early Bronze II-III) strata 

at Khirbet Kerak and Jericho (Hennessy 1967; Esse 1982) in the Jordan River Valley. 

Reconstructable pieces of a handmade, flared-rim ovoid jar with a sand tempered, high-fIred 

("metallic") reddish-grey ware, vertical strap handles, and decorated with parallel groups of grey painted 

stripes (Figure 4.12:13) were found on the floors of the upper two strata (Strata 2, 1). This unusual, 

probably non-local ware, fonn, and decoration may be related to the mid- to late &rly Bronze Age 

"scrabbled ware" found in coastal Lebanon (Ehrich 1939:35) and central Syria (Collon et al. 1975:38, pI. 

XIX), or the "multiple-brush painted ware" found in northern Syria (Mellaart 1981:156). Body sherds 

of a similar non-local metallic ware with a white "reserved-slip" decoration were found on the surface of 

the Sounding. This style has been found in Amuq G strata (Braidwood and Braidwood 1960:275f, figs. 

218-19) and across northern Syria (MeHaart 1981:154-55; Sanlaville 1985:105). The presence of these 

foreign "metallic wares" indicates that the settlement at Tell el-Handaquq had some connections with 

Syria during the mid-third millennium B.C. (Early Bronze II). 

Coinparisons with other stratified ceramic sequences from the Jordan Valley thus indicate that 

the five strata of cultural deposits encountered so far in the Sounding at Tell el-Handaquq date from 

near the beginning to the middle of the third millennium B.C. Oate Early Bronze I to mid-Early Bronze 

II). Stratum 5 yielded ceramic types known from stratified Early Bronze I-B and Early Bronze II 

contexts, and common Early Bronze II types were found in Strata 4-1 (Table 4.3). Mass-produced, 



Table 4.3. Stages of Occupation and Area Strata at Tell el-Handaquq. 264 

Years Area Strata Stage of 
B.C. Periods Sounding South Cut Wadi Terrace Tombs Occupation 

2000 
EB IV 1 continued 1 5 squatters 

incision 
2400 

EBm 2 breach of dams, 4 abandonment 
wadi incision? 

2700 
EB II 1-3 1-3 3 aggradation 2 3 nucleation, town walls 

3000 4-5 4 4 dam construction? 

EB I 5-7 5 aggradation, 3 2 growth 
burial of houses 

3500 
L. Chalcolithic 6 house construction 1 establishment 

5000 
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high-fIred, wheel-made forms were found in the upper two strata (2-1). The sequence so far 

encountered in the Sounding is therefore roughly equivalent to Khirbet Kerak II-III, the middle part of 

the sequence at Tell esh-Shuna North, Beth Shlln XV-XIV, Urn Hammad Stage 4, Tell Mahru(} 2, 

Garstang's Jericho IV, and Kenyon's "EB I-Il" strata at Jericho. 

Lithic Artifacts 

Chipped Stone 

The chipped stone artifact assemblage from Tell el-Handaquq has not been completed 

Therefore, only the range of formal tool types represented are discussed here. The most common type 

of chipped stone artifact found on the surface and in the sounding was the typical third millennium B.C. 

(Early Bronze Age) "Canaanite sickll!-blade" with a triangular or trapezoidal cross-section and silica 

polish along one or both edges (Figure 4.14:1-6). One very long blade from a Stratum 2 floor in the 

Sounding (Figure 4.14:2) was unifacially retouched, with silica polish along the retouched edge. A 

smaller blade fragment that may have come from the same core was also found on this floor. 

Unifacially retouched fan scrapers (Figure 4.14:7-9) and a heavily battered flint hammerstone (Figure 

4.14:10) were also found in the upper two strata (Strata 2, 1) of the Sounding. 

Ground Stone 

A rim of a typical Early Bronze I ground basalt "V"-shaped bowl was found on a Stratum 3 

floor in the Sounding (Figure 4.15:1). Another example with knobs around the exterior was found on 

the surface (Figure 4.15:2). Ground basalt rings were found in the fIll of Burial 021 in Sl1atum 2 in the . 

Sounding (Figure 4.13:7), and on the surface (Figure 4.15:3). A fragment of a large ground limestone 

ring or hoe was also found on the surface (Figure 4.15:4). Finally, a curious egg-shaped object 

(possibly an unfInished stamp seal?), made of ground chalk and carved with a cross-hatched design, was 

found on the surface (Figure 4.15:5). 
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Figure 4.14. Mid-fourth to late third millennium B.C. (Early Bronze I-IV) chipped stone artifacts. 
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Evidence of Subsistence Economy 

Plant Remains 

During preparation of samples for radiocarbon dating taken from the South Bulldozer Cut, a 

significant quantity of well-preserved carbonized seeds were recognized in all of the samples. These· 

were submitted for identification to Marcie Donaldson, a paleobotanist with previous experience with 

plant remains from prehistoric sites in Jordan. The following is a summary of her unpublished report 

(Donaldson n.d.). 

Plant remains separated from charcoal samples representing three different stratified contexts in 

the South Bulldozer Cut were examined. The remains, primarily seeds, include 56 specimens 

representing six known plant taxa and at least two unknown types (Table 4.4). AIl of the seeds were 

charred, and several were quite badly fragmented and weathered. Specimens were identified using a. 

small comparative collection and through comparison with published reports of analyses of plant 

remains from contemporaneous sites in the Jordan Valley (Hopf 1983). Complete items were measured 

using a calibrated micrometer with a lOX binocular microscope (Table 4.5). 

The great majority of remains represent the cereals wheat and barley. Two types of wheat. 

emmer (Triticum turgidum var. dicoccum) and naked bread wheat (Triticum aestivum), appear to be 

represented in these small samples. Unfortunately, there has been some distortion of the grains due to 

charring, and erosion of the seed coats is common. Specific identifications remain tentative, therefore. 

In these samples, however, it is clear that emmer wheat is more common than naked bread wheat. 

Domesticated barley (Hordeum sp.) is represented by both grains and rachis forks. Those barley grains 

with intact seed coat surfaces indicate that at least some of the grains were hulled. The presence of 

quite small specimens of barley grains may indicate the smaller, lateral grains of a six-row hulled barley 

(Hordeum vulgare var. hexasticlwm). 



Table 4.4. Identified Plant Taxa from Tell el-Handaquq Radiocarbon Samples. 

Triticum turgidum var. dicoccum 
Triticum aestivum 
Hordeum sp. 

spikelet forks 

U nid. cereal frags 

Unid. cereal grain 

Ficus carica 
Lens esculenta 
Galium sp. 

Unknown 

(Source: Donaldson n.d.) 

Sample 1 

7 

1 
8 

11 

1 

1 

2 
2 
1 

Sample 2 

1 

Sample 3 

1 
2 

6 

2 

6 

1 

3 
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Table 4.5. Dimensions of Complete Grains in 
Tell el-Handaquq Radiocarbon Samples (in mm). 

Length Breadth Thickness 

Triticum turgidum var. dicoccum 5.6 2.8 2.6 
5.7 2.6 2.4 
4.8 3.0 2.5 
4.9 2.3 2.2 
5.5 2.1 1.8 

Triticum aestivum 6.1 3.2 2.3 
5.8 3.5 2.5 

Hordeum sp. 4.2 2.1 1.7 
3.8 1.3 1.0 
4.3 1.5 1.3 
4.4 1.5 1.1 
4.0 1.3 1.3 
6.0 3.0 . 2.1 
5.8 2.7 2.2 
4.8 2.9 1.9 
4.4 1.6 1.4 

(Source: Donaldson n.d.) 
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Other domestic taxa recovered include lentils (Lens esculenta) and figs (Ficus carica), each 

represented by a few specimens. In addition, one unknown cereal grain was noted in Sample 1, and 

several fragmented seeds in Sample 3. One of the latter resembled a flax (or linseed) seed (Linum 

usitatissimum), but appeared too small (length 2.3 mm) to represent even a wild species of flax (Linum 

bienne). Flax seeds from Early Bronze Age strata at Jericho, by comparison, are larger (3.70 X 1.62 

mm). However, charring has altered the original dimensions of this specimen, making certain 

identification impossible. In addition to the carbonized plant remains identified in the radiocarbon 

samples from the South Bulldozer Cut, sifting recovered one carbonized olive pit (Olea europaea) from 

a Stratum 2 floor in the Sounding. 

In summary, the plant remains recovered so far from Tell el-Handaquq are indicative of a an 

agricultural economy based on a variety of cereals. pulses. fruits. and possibly fiber and oil plants 

(flax/linseed). AI.though two-row hulled barley was the only variety of barley represented in "Proto

Urban" (Early Bronze I) levels at Jericho. six-row hulled barley was the most common variety of barley 

in Early Bronze II-III levels. as it is in these small samples from Tell el-Handaquq. Like barley. lentils 

are a relatively drought-tolerant crop. But the cultivation of olive and fig trees. as well as bread wheat 

and (possibly) flax. require more consistent soil moisture. Their presence at Early Bronze Age Jericho. 

Bab edh-Dhra. and Tell el-Handaquq indicates either higher rainfall than at present in the Jordan Valley, 

or irrigation (McCreery 1980; Hopf 1983). 

A grain of naked bread wheat in Sample 1 yielded an accelerator radiocarbon age (see below) 

that indicates that this hexaploid variety was cultivated in the central Jordan Valley during the Early 

Bronze I period. Currently. these are the earliest recovered remains of naked bread wheat in the Jordan 

Valley. Emmer wheat is the most abundant variety represented in the floral samples from Chalcolithic 

Abu Hamid, 2 kilometers to the west of Tell el-Handaquq (Neef 1988:597-598). In the southwestern 

valley the presence of naked. hexaploid bread wheat in Early Bronze Age II-III strata at Jericho (along 
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with abundant grape seeds) implied artificial irrigation to Hopf (1983:579, 583); bread wheat is more 

drought-sensitive and more yield-responsive to irrigation than are the more drought-tolerant, tetraploid 

emmer (Triticum IUrgidum var. dicoccum) and tetraploid naked hard wheats (Triticum turgidum var. 

durum). The relatively large size of the bread wheat grains recovered from Tell el-Handaquq also point 

to irrigation. The complete bread wheat grains in the Tell el-Handaquq samples (Table 4.5) measured 

an average of 18 percent larger than those from Early Bronze ll-llI levels at Jericho (Hopf 1983:583), 

which averaged 5.30 X 2.90 X 2.55 mm. 

Faunal Remains 

The sample of faunal bones recovered from the Sounding at Tell el-Handaquq is small and, 

therefore, not conducive to detailed analysis at this time. Future excavations at the site will expand and 

improve the current database. However, the sample size (416 fragments) is comparable to the sample 

size of ungulate remains recovered from Early Bronze Age II-III strata at Jericho, totalling 478 

fragments (Clutton-Brock 1979). The sample from Tell el-Handaquq was analysed by Kathy Gruspier 

and Grant Mullen of the University of Toronto, who have analysed faunal remains from several other 

prehistoric sites in Jordan. The following is a summary of their unpublished report (Gruspier and 

Mullen n.d.). 

All of the 416 faunal bone fragments from Tell el-Handaquq were identifiable to taxonomic 

class. Most represented are mammals, followed by molluscs and a single avian element. No fish 

remains are represented in the sample. The rate of identification to taxonomic species is 5% for the 

entire collection while, inclusive of the above figure, 15% are identified to taxonomic genus. The 

percentages and levels of identification by stratum are summarized in Table 4.6. 

Table 4.7 presents the number and percent of fragments identified to taxonomic class, by locus 

and stratum. The largest sample sizes are available from Strata 2 and 3, with 132 and 137 fragments 

respectively. Within these, tile largest proportion of fragments, equaling 41 % of the collection, are 



Table 4.6. Faunal Bone Fragments from Tell el-Handaquq Sounding, 273 
Identified to Taxonomic Level, Number and Percent (%) by Stratum 

Class Order Family Genus Species 

Post-occupation 8 4 4 4 4 

(100) (50) 

Stratum 1 74 19 14 13 6 

(100) (25.7) (18.9) (17.6) (8.1) 

Stratum 2 132 31 25 22 8 

(100) (23.5) (18.9) (16.7) (6.1) 

Stratum 3 137 23 13 10 2 

(100) (16.8) (9.5) (7.3) (1.5) 

Stratum 4 60 17 13 13 2 

(100) (28.3) (21.7) (21.7) (3.3) 

Stratum 5 5 0 0 0 0 

(100) 

All Strata 416 94 69 62 22 

(100) (22.6) (16.6) (14.9) (5.3) 

(Source: Gruspier and Mullen n.d.) 
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Table 4.7. Faunal Bone Fragments from Tell el-Handaquq Sounding, Identified to 

Taxonomic Class, Number and Percent (%) by Stratum and Locus. 

Locus Number % 

Post-occupation 001 6 1.4 
002 2 0.5 

Total 8 1.9 

Stratum 1 005 4 1.0 
007 2 0.5 
009 16 3.8 
012 32 7.7 
014 20 4.8 

Total 74 17.8 

Stratum 2 006 1 0.2 
015 3 0.7 
017 2 0.5 
018 3 0.7 
019 36 8.7 
026 83 20.0 
027 4 1.0 

Total 132 31.7 

Stratum 3 028 23 5.5 
032 25 6.0 
033 89 21.4 

Total 137 33.0 

Stratum 4 034 47 11.3 
036 13 3.1 

Total 60 14.4 

Stratum 5 037 5 1.2 
Total 5 1.2 

Total (All strata) 416 100.0 

(Source: Gruspier and Mullen n.d.) 



Table 4.8. Distribution of Mammal Bone Fragments from Tell el-Handaquq· 
Sounding, by Body Part and Stratum. 

Stratum Head Axial Limb Total 

Post-occupation 1 1 2 4 

1 7 21 42 70 

2 26 11 88 125 

3 24 17 95 136 

4 5 8 46 59 

5 3 2 5 

Total 63 61 275 399 

Percent 15.8 15.3 69 100 

(Source: Gruspier and Mullen n.d.) 
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Table 4.9. Faunal Bone from Tell el-Handaquq Sounding, Minimum Number 
of Individuals (MNI) by Stratum 

Stratum MNI Identification 

Post-occupation 1 Eobania vermiculata 
1 C erastoderma edule 
1 Unio terminalis 

1 1 Capra/Ovis 
1 Ovis aries 
1 Bos taurus 

2 2 Capra/Ovis 
1 large Ruminantia 
1 Bos taurus 
1 Canis spp. 
1 Aves 

3 1 Capra/Ovis Guv.) 
1 Capra spp. 
1 Ovis spp. 
1 Capreolus capreolus 
1 Gazella gazella 
1 Bovidae 

4 2 CaDra/Ovis 

(Sources: Gruspier and Mullen n.d.) 
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Table 4.10. Minimum Numbers (MNI) and Percentages of Ungulate Remains 
from Tell-el Handaquq Sounding Compared to other Protohistoric Sites 

in the Jordan Valley. 

277 

Site: Jelmet esh-Shariyeh (L. Chalco-EBI) Handaquq (EBI-lI) Jericho (EBII-llI)* 

Genus Number % Number % % 

Capra/Ovis 5 45.5 9 64.3 77.8 

Bos 2 18.2 2 14.3 12.5 

Gazella 1 9.1 1 7.1 5.6 

Dama 0 0 0 0 1.5 

Capreolus 0 0 1 7.1 0.6 

Sus 3 27.3 0 0 1.9 

:I< 
Percentages of fragments. 

(Sources: Clutton-Brock 1979, Gruspier and Mullen 1990, n.d.) 



Table 4.11. Culturally Modified Faunal Bone from Tell EI-Handaquq Sounding. 

Locus 

005 
018 
026 

032 

033 

034 

Bone 

med. mammal shaft 
sm. mammal shaft 
med. mammal shafts 
rued. mammal shaft 

, Bos taurus - R. mandibular 
coronoid process 
1ge. mammal rib 
med. mammal rib 
med. mammal shaft 
1ge. mammal 

1ge. mammal rib 
C. capreolus - astragalus 

(Source: Gruspier and Mullen n.d.) 

Description 

calcined 
calcined 
calcined 
transverse cut marks 

transverse cut marks 
bone awl 
possibly worked 
6 transverse cut marks 
many small cut marks, 
running superior{mferior 
evidence of use-wear on edges 
medial aspect displays 
vertical cut marks 
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derived from two loci. Stratum 2, Locus 026 (a surface/floor) contains 83 fragments and Stratum 3, 

Locus 033 (a fIll layer) yielded 89 fragments. Data are insuffIcient to suggest implications from this 

pattern. 

In the portion of the sample representing parts of mammalian skeletons (n = 399), 69% is 

comprised of limb elements. Strata 2 and 3 are the most similar with respect to both numbers and 

relative proportions of head, axial, and limb fragments. A chi-square test without an a priori hypothesis 

fails to reject a null hypothesis that the two are the same (x2=0.722, df=2, 0.75>p>O.50). The 

distributions of these elements in both Strata 1 and 4 show much reduced numbers of fragments 

representing the head (Table 4.8). 
. 

Table 4.9 presents the minimum number of individuals (MNI) represented, by stratum. It 

should be noted that in all cases but one, the animals were relatively mature. In fact, many of the 

dental remains show the Capra/Ovis remains to be of advanced age. When further analysis is 

undertaken, all ages as derived from dental wear can be calculated, and an age profIle of the remains 

prepared. 

Table 4.10 presents minimum numbers of individuals (MNI) estimates for selected mammalian 

genera in comparison to faunal samples from other protohistoric sites in the Jordan Valley. While 

drawing strong conclusions from this small sample is not merited, the shared similarities of Tell el-

Handaquq with Jericho in the relative proportions of Capra/Ovis, Bos and Gazella are in marked 

contrast with the high proportion of Sus in the faunal bone sample from Late Chalcolithic-Early Bronze 

I Jelmet esh-Shariyeh (Gruspier and Mullen 1990:115). But in Early Bronze Age strata at Jericho, pig 

(Sus) elements represent less than 2% of the faunal bone fragments recovered (rather then MNI), and 

none of these are from domesticated pig (Clutton-Brock 1979). It is possible, then, that wild Sus will be 

represented in a larger sample from Tell el-Handaquq. The presence of Roe deer (Capreo/us capreo/lIs) 

in the Tell el-Handaquq sample is also paralleled in the Early Bronze Age sample from Jericho, which 
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also contains a small proportion of Fallow deer (Dama mesopotamica) bone fragments. In addition to 

these ungulates, domesticated donkey (EqllUS asinlls) and fox (Vu/pes) remains are represented in the 

sample of mammalian remains at Jericho, but are not represented in the Tell el-Handaquq sample. 

However, dog or jackal (Canis sp.) remains are present in the Tell el-Handaquq sample, but not in the 

Early Bronze Age sample from Jericho; this absence may simply mean that dogs were not commonly 

eaten at Jericho, however. 

A total of 12 bone elements in this sample were culturally modified (Table 4.11). Three 

mammal limb shafts are completely calcined, the result of extreme heating. One mammal rib was 

shaped into an awl, while two others showed signs of use-wear or shaping. The remainder showed 

butchering marks, including both transverse and vertical cut marks. There is no certain explanation for 

the calcined bone, but a large quantity of calcined caprovine and bovine bones were found on the 

surface at the Early Bronze I town sites of Khirbet el-Umbashi and Hebariyeh in southern Syria 

(Dubretet et Dunand 1954). 

In summary, the present sample of faunal bones from the Sounding at Tell el-Handaquq 

indicates that husbandry of sheep, goats, and cattle was an essential part of settlement's economy, 

including both meat and secondary products such as milk and hides. The relative importance of 

secondary products is reflected by the maturity of the sheep and goat remains. The presence of gazelle 

and Roe deer remains also reflects the continued significance of hunted game in the subsistence of the 

community. The dog or jackal remains in domestic contexts may indicate that, at least occasionally, 

they also formed part of the diet. 

A Stamp Seal Impression 

During a collection of artifacts from the surface of Tell el-Handaquq in 1988, the author found 

a "cross-hatched" design stamp seal impression on a sherd from the shoulder of an Early Bronze Age 
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"grain-washed" holemouth storage jar (Figure 4.16). Stamp seal impressions with cross-hatched designs 

have been found at several Early Bronze Age sites in Jordan, consistently stamped on the handles, 

shoulders, rims, or bases of storage jars datable to the mid- to late fourth millennia B.C., or Early 

Bronze I period (Figure 4.17). 

In the eastern Jordan Valley, this type of impression has been found at Kataret es-Samra 

(Albert Leonard, personal communication 1989), at Tell Urn Hammad esh-Sharqiya (Helms 1984:47, 

fig. 11:15-17; 1987:55, fig. 4; Leonard 1992, pI. XXXV:4), at Tell Mafluq (Leonard 1992, pI. 

XXXV:3), and now at Tell el-Handaquq. Early Bronze I sherds with the same type of stamped 

impression have also been found at Sbeiheh in the lower Wadi Zerqa (Hanbury-Tenison 1987, fig. 5:48), 

and at Jawa in the eastern desert (Helms 1981:227, fig. B4:6). Use of cross-hatched stamp seals thus 

linked a string of mid- to late fourth millennium B.C. settlements from the Jebel Druze, through the 

Wadi Zerqa, to the apparent center of their use in the Jordan Valley. This cross-hatched design appears 

to have been standardized, as among all of the known impressions. only three minor variations are 

known (Figure 4.17). No stamp impressions with this design have been found west of the Jordan River 

to-date, though the impressions of spiral and animal design stamps have been found. 

Stamp seals, and this particular motif, have parallels from Syria dating back to at least the sixth 

millennium B.C .• while the earliest stamp seals and impressions found in the southern Levant date to the 

early fifth millennium B.C. -- the late Pottery Neolithic or Early Chalcolithic period (Mabry n.d.). In 

the Jordan Valley. Chalcolithic stamp seals with a circular design of drilled holes have been found at 

Teleilat Ghassul (Mallon el al. 1934:75. fig. 28: 1) and at Tell esh-Shemdin (Twri 1958:47, plate V. A). 

The stamp seal impression of irregular crossed lines found on a piece of partially baked clay in an Early 

Chalcolithic stratum at Tel Tsaf (Gophna and Sadeh 1989:32, fig. 12:16) may represent the predecessor 

of the cross-hatched design. 
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Figure 4.16. Stamp seal impression. 
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Figure 4.17. Stamp seal impressions from protohistoric sites in Jordan. 
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Both the chronology and the pattern of distribution of these finds suggests that stamp seals 

spread from the northern to the southern Levant. where they became widely used by the non-urban, 

pre-literate society of the southern Levant during the fifth-fourth millennia B.C. The "Protohistoric" 

period in the southern Levant. from the Early Chalcolithic period to the end of the Early Bronze Age. 

can thus be defined both by contemporaneity with neighboring literate societies. and by widespread use 

of such standardized glyptic symbols before the use of the written Canaanite alphabet in the Middle 

Bronze Age. 

Systematic use of seals to mark only large storage vessels in the mid- to late fourth millennium 

B.C. is an intriguing pattern that suggests developed concepts of property, the passing of goods out of 

the owner's hands. and differential access to whatever valuable commodity the vessels contained 

(probably agricultural surpluses in this case). Helms (1987a:41-43, 1987b) has argued that these Early 

Bronze I stamp seals functioned as "economic control devices" ~y signifying ownership, a specific 

commodity, or a place of origin. Logically, stamp seal impressions could have been used for a variety 

of purposes, including as 1) potter's trademarks, 2) marks of ownership, 3) labels of contents, 4) seals 

of quality, 5) place-of-production tags. or 6) addresses of destination. It is likely that they conveyed 

some combination of these meanings. 

The spread of stamp seal use in the southern Levilllt during the mid- to late fourth millennium 

B.C. coincided with, and may have been related to. the development of highland rain-fed horticultural 

production. intensification of lowland irrigated cereal and flax production. increase in long distance trade 

with Egypt. and a trend toward nucleation of population into fortified towns. Though a number of 

reconstructions can be considered. it seems likely that emerging elite classes in the developing towns of 

the southern Levant borrowed the use of seals from the more socially and economically advanced 

Syrians. first to organize local agricultural production. and later, long-distance trade in these surpluses 

with the Egyptians. 
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Cylinder seal impressions found in the Jezreel Valley at Early Bronze I 'En Shadud (Braun and 

Gibson 1984:38) and contemporaneous Stage V deposits at Megiddo (Engberg and Shipton 1934, fig. 

II:B) represent elaboration of stamp seals in the late fourth millennium B.C. At Bab edh-Dhra 

southeast of the Dead Sea, cylinder seal impressions have also been found on late Early Bronze I sherds 

(Lapp 1989). But a widespread shift from the use of simple stamp seals to cylinder seals with more 

complicated designs did not occur in the southern Levant until the early third millennium B.C. (Ben-Tor 

1978), perhaps due to a necessity to transmit additional infonnation in order to manage increased long 

distance trade (Mabry n.d.). At the very least, the use of such administrative technology at Tell 

el-Handaquq, along with runoff conservation technology, linked this settlement to other protohistoric 

towns in the southern Levant. It may also imply some organized trade in agricultural surpluses, and 

some degree of socio-economic stratification. 

Radiocarbon Dates 

A total of five samples of organic material were radiocarbon dated by the accelerator mass 

spectrometry (AMS) method at the National Science Foundation - University of Arizona Accelerator 

Facility for Radioisotope Analysis, including three samples of charred cereal grains from the South 

Bulldozer Cut, a sample of wood charcoal from the Sounding, and an organic residue chemically 

extracted from a surface pottery sherd (by a new method being developed by the author and others at 

the University of Arizona). These dates are reported here in uncalibrated radiocarbon years b.p., based 

on the 5568 "Libby" half-life (A.D. 1950 datum). 

The oldest radiocarbon age of 4685 ± 65 b.p. (AA-5284) was provided by a single charred 

grain of naked bread wheat (Triticum aeslivlIm) from a basal cultural deposit (Stratum 7), an ashy lense 

or hearth, exposed in the eastern part of South Bulldozer Cut about 2.5 meters below the surface. A 

second date of 4495 ± 55 b.p. (AA-5286) was obtained from a single charred grain of barley (Hordeum 
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sp.) in another ashy lense near the base of the center part of the cultural deposits exposed in the Cut 

(Stratum 7) about 2.5 meters below the surface. A single charred grain of em mer wheat (Triticwn 

turgidum var. dicoccum) in a sample from a house floor about .75 meters below the surface in the 

western part of the South Bulldozer Cut (Stratum 4) provided a third date of 4345 ± 75 b.p. (AA-5285). 

In dendrocalibrated years calculated to one sigma range (68%) of probability, the age of these 

samples fall between 3613-3367 B.C., 3342-3045 B.C., and 3072-2908 B.C. respectively. Because of 

the short, annual life-cyclc of the plants represented by these grains, these samples are ideal for 

accelerator radiocarbon dating. The fIrst two dates indicate occupation of this part of the site by the 

mid-fourth millennium B.C. In the Jordan Valley, these fall closest to dates obtained from Proto-Urban 

(Early Bronze I) contexts at Jericho (Burleigh 1983), but the fITst date is currently the earliest available 

for this period in the southern Levant. The last date, from an Early Bronze II context postdating 

construction of the town wall, indicates that the settlement was already fortified before the beginning of 

the third millennium B.C. 

Currently, this is also the oldest radiocarbon age associated with a walled settlement in the 

Jordan Valley, falling earlier in time than radiocarbon dates from Early Bronze II strata at Jericho 

(Burleigh 1983). When calibrated, however, it compares closely with the four reliable radiocarbon dates 

obtained from a carbonized olive stone and from charred wheat grains recovered from early Early 

Bronze II (post-town Wall) Stratum IV at Tell Areini, which average 3015 B.C. (Barker el al. 1971:182-

183): the stratigraphy of that site is not well understood, however. This new radiocarbon date from 

Handaquq supports the association of "late Early Bronze I" ceramic types with a double-wall 

fortification with a sloped glacis at Tel Shalem in the west-central Jordan Valley (Eisenberg 1986). 

Likewise, the 2.5-meters-wide mudbrick wall on stone foundations enclosing the Proto-Urban occupation 

at Jericho (Kenyon 1981) and the 2.8-meters-wide mudbrick wall in the Early Bronze I stratum at Tell 

el-Farah (de Vaux 1962) do not seem so precocious now. Today, it is clear that the fITSt town walls in 
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the southern Levant were constructed near the end of the fourth millennium B.C .• close to the beginning 

of the 1st Dynasty in Egypt. and thus supporting a "high" chronology for the Early Bronze Age in 

Palestine and Jordan (Callaway and Weinstein 1977). 

A sample of wood charcoal from a house floor about .75 meters below the surface in the 

Sounding (Stratum 2. Locus 026) yielded a radiocarbon age of 4475±50 b.p. (AA-5287). 

Dendrocalibration indicates a one sigma age range between 3334-3040 B.C. for this sample. In the 

Jordan Valley. this date falls closest to those from Early Bronze I contexts at Jericho and from the 

South Bulldozer Cut. but this unidentified wood charcoal is associated with an Early Bronze II ceramic 

assemblage. Representing a longer-lived perennial species. the early date obtained from this sample 

may be due to the "old wood" problem (i.e. heartwood dates older than the outer part of a tree. and 

dead branches may lie on the desert surface without decomposing for centuries before being collected 

and burned in a fire). 

Finally. fatty acid (lipid) residue chemically extracted and isolated from a sherd of a high-fired. 

cream-slipped "combed ware" jar (Figure 4.13:2) yielded an accelerator date of 3780±65 b.p. (AA-

7814). or 2341-2044 B.C. in dendrocalibrated years. Although this date is the preliminary result of an 

experimental technique still under development by the author and colleagues at the University of 

Arizona. it falls within the expected age range of this Early Bronze III-IV ceramic ware in the Jordan 

Valley (see Chapter 3). This date also supports the ceramic evidence that the ruins of Tell el-Handaquq 

were at least occasionally occupied during the Early Bronze IV period. 

Summary 

Tell el-Handaquq is an important example of early town development and community water 

management in Jordan. Surface finds indicate uninterrupted occupation of the site from the early fourth 

to the mid-third millennium B.C .• followed by occasional encampments during the late third millennium 

B.C. The fortifications. large "public" buildings. intramural precincts. large-scale water management 
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features, and the use of mass-produced pottery and stamp seals all indicate that this settlement was an 

organized community capable of labor cooperation and sophisticated engineering. Perhaps the best 

ethnohistoric analogy for organization of this protohistoric agricultural community is the "irrigation 

community," in which kinship units are linked by the necessity to pool labor, share productive resources, 

exchange surpluses, and defend territory. 

Where foundations are still visible on the surface, a relatively high density of housing is 

indicated. If a density of 200 people per hectare is assumed (a conservative estimate based on 

ethnographic measurements of up to 300/ha in contemporary tell settlements, e.g. Van Beek 1982), the 

population reached a peak of at least 5000 by the time the 25-30 hectare settlement was fortified during 

the late fourth millennium B.C. It is comparable in size to other Early Bronze I walled towns in Jordan 

and southern Syria, including Jebel Mutawwaq (28 ha), Khirbet el-Umbashi (20 ha). It is significantly 

larger, however, than contemporaneous Jawa (12 ha), Leboueh (11 ha), and Umm Hammad esh

Sharqiyeh (16 ha). As Schaub (1982) and Hanbury-Tenison (1989) have pointed out, though, these 

walled fourth millennium B.C. towns are not truly urbnn-scale settlements. They are similar in size to 

the open settlements of the Chalcolithic period, and in terms of material culture, were directly developed 

from them. Enclosure of protohistoric settlements in the southern Levant was more likely due to 

indigenous development (Miroschedji 1971; Schaub 1982; Joffe 1991) rather than an invasion of an 

already-urban population from the north (Lapp 1970; de Vaux 1971; Kenyon 1979). 

Rough calculations also indicate that the reservoir could have easily supported this population 

by storage of only part of the present amount of the flood flow of Wadi es-Sarar. The use of channel

bottom check dams indicates an aggradational regime during occupation. The cycle of wadi incision 

which breached the dams and prevented further flood diversion was probably the cause of the town's 

abandonment during the mid-third millennium B.C. This was the mid-Holocene cycle of downcutting 

that ocurred throughout the Jordan Valley (see Chapler II). 
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The material culture found on the surface, in the South Cut, and in the Sounding also links this 

settlement with other early fortified towns in the southern Levant that relied on runoff conservation and 

used standardized stamp seals. The ceramic wares represented include both local and Syrian types, and 

range in date from Late Chalcolithic to Early Bronze IV. Handmade pottery was found in all sbata, 

while wheelmade pottery appeared only in upper shata. The samples of floral and faunal remains 

reflect a mixed farming and herding economy, including irrigation of drought-sensitive crop varieties 

and careful livestock management. The charred grains of naked bread wheat, which predominated in the 

samples, are currently the earliest evidence of cultivation of this variety in the southern Levant. In this 

region, the accelerator radiocarbon dates obtained from the remains of short-lived plants found in 

stratified contexts are also the earliest associated with an Early Bronze I material culture, and with a 

town wall. 

The discoveries at Tell el-Handaquq were not unexpected, given the physiographic and 

hydrological conditions in the Jordan Valley. Even before any major archaeological fieldwork had been 

done in this region, Albright (1924) suggested that fortified towns, based on water management, 

developed in the Jordan Valley earlier than anywhere else in the southern Levant. At least he was right 

when he predicted, "It would be extremely interesting to learn more about the civilization of the Jordan 

Valley in the third millennium ... Without a doubt we have some great surprises in store for us" (Albright 

1924:73). 
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V. ALLUVIAL PROCESSES AND AGRICULTURAL SETTLEMENTS IN DRY LANDS 

Introduction 

. In the Jordan Valley. the remains of prehistoric and protohistoric settlement sites are not always 

obvious mounds or surface scatters. As shown in Chapter II. often they are visible only in terrace 

scarps or erosional gullies. buried by meters of alluvium. "Out of sight" should not mean "out of mind" 

for surveyors. and it should be remembered that distribution maps of surface sites are not complete 

representations of ancient settlement patterns. Higher terraces and deeper fan deposits contain relatively 

older sites and artifacts than do lower terraces and shallower fan deposits. In a given wadi or part of 
. 

the Rift. an understanding of the relative locations of different alluvial units will allow some level of 

predictability of the age of buried sites. 

But perhaps the most important implications of the Jordan Valley alluvial sequence concern 

interpretations of important cultural and economic changes evident in the archaeological record. 

including the development and stability of ancient agriculture and sedentary settlement on the desert 

frontier. This chapter discusses the relationships between alluvial cycles and early phases of agricultural 

settlement in the Jordan Valley. and the implications of these relationships for interpreting the rise and 

fall of early agricultural settlements in dry lands around the world. First. the environmental conditions 

during the formative period of agriculture in the Jordan Valley are discussed. Second. the development 

of runoff agriculture in other dry lands is reviewed. Third. the relationship between population growth 

and agricultuml intensification in dry lands is assessed. Fourth. the impacts of episodic alluvial 

processes on agricultural settlement systems are identified. Fifth. the impacts of human activities on 

alluvial and agricultuml systems. Finally. a model is proposed for the relative stability and resilience of 

small-scale agricultural societies in dry lands. 
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Geological Opportunism and Agricultural Origins 

Erosional and depositional processes generate diversity in desert soils and topography and affect 

the spatial distribution of nutrients and organic matter. Each surface receives sediment and plant debris 

from other surfaces. and then loses them to others. On these landscapes. receiving rainfall only 

seasonally or rarely, fine-grained sediments and organic matter washed from slopes accwnulate in 

depositional zones. In addition to rainfall, surface runoff and gro,mdwater flow concentrate in 

depositional zones, where water tables rise almost to the surface. In gullied, semiarid regions of 

short grass steppe, for example, depositional sites such as alluvial fans and floodplains constitute only 20 

to 30 percent of the total area, but trap 60 percent of the organic carbon, nitrogen, and phosphorous 

(Schirnel et al 1985). The concentration of clay particles in depositJonai zones also increases capacities 

for water-retention and cation-exchange. Depositional zones in semiarid and arid environments are thus 

localized "sinks" which naturally accumulate moisture-retentive soils, nutrients, organic matter, surface 

runoff, and groundwater, and receive the most predictable deposition and wetting in otherwise 

unpredictable landscapes. 

Early desert agriculture was based on these natural principles of geology and hydrology, a 

pattern which the Italian geomorphologist Claudio Vita-Finzi (l%9b) has called "geological 

opportunism," in which ancient farmers took advantage of aggradational alluvial regimes and localized 

concentrations of soils and water. Depositional zones such as alluvial fans and floodplains, the naturally 

optimal areas for plant growth in highly variable arid and semiarid zones, were the most predictable 

locations for stable. long-term agricultural production. Thus the earliest evidence for crop cultivation 

and sedentary settlement in many currently dry zones is found in alluvial geological contexts. 

The archaeologist and geographer Andrew Sherralt (1980) at the Ashmolean Museum in Oxford 

England first observed that the earliest agricultural settlements in many parts of the Old World are 

associated with highly localized areas of fine-grained. water-retentive soils, and seasonally abundant or 
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perennial water supplies. The earliest agricultural sites in Southwest Asia have not been found in the 

hilly flanks of the Near Eastern "Fertile Crescent," as predicted by Robert Braidwood (1960), a pioneer 

in the archaeology of agricultural origins. They have been found in the lowlands, often deeply buried in 

geologically recent alluvium. Following the boundary between the Mediterranean and Irano-Turanian' 

vegetation wnes, an ecological boundary where many wild cereals grow today, all of the sites with the 

earliest remains of domesticated plants in the Old World have been found in the Levant, along a 

"corridor" that stretches from the Middle Euphrates Valley through the Damascus Basin into the Jordan 

Rift, all lowland areas with high water tables or perennial surface water during the early Holocene 

(Bar-Yosef and Kislev 1989). 

V. Gordon Childe (1928, 1936), in his economic analyses of human history, believed that the 

irony of the Neolithic Revolution was that agriculture began in a Middle Eastern desert, where it is a 

difficult and risky effort today. He supported the "oasis hypothesis" of Raphael Pumpelly (1908), who 

theorized that climatic desiccation at the end of the Pleistocene forced humans, animals, and plants into 

close association in oases, leading to the domestication of crops and livestock. Pumpelly led an 

archaeological expedition to Turkestan (modem Turkmenistan) in Central Asia to test his hypothesis, 

where at the oasis of Anau, near Ashgabat, he found the remains of sedentary agricultural settlements 

which he estimated to be at least 7000 years old. But the Nile River Valley was the most likely place 

for the beginning of agriculture in Childe's opinion; by means of its "natural, perfect irrigation cycle," 

the Nile grew wheat and barley for the ancient Egyptians without any human intervention. Only later 

were canals added to distribute the floodwater over wider areas planted with crops. In all but the details 

and exact locations, current evidence proves Pumpelly and Childe essentially correct. 

A similar correlation of early agricultural sites with moist, fine-grained soils is evident in the 

New World, though initial plant domestication may have occurred on a dry plateau, rather than a 

lowland desert. Recent reanalyses of prehistoric plant remains preserved in dry caves in the Tehuacan 
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Valley (Long et 01. 1989; Benz and Iltis 1990) indicate that crops were flTst cultivated in the Americas 

in the semiarid highlands of central Mexico by about 4700 B.P., along moist barrancos (seasonally 

flowing streams) or in alluvial zones with high water tables (Kirkby 1973; Flannery 1986). Agriculture 

did not spread rapidly through the Americas. Northward diffusion was perhaps delayed by the 

"Altithennal" interval, a mid-Holocene cycle of arid climate and erosion between about 7500 and 4000 

B.P. (Antevs 1955). Here, too, new archaeological evidence is shaking up old theories. 

In contradiction to the scenario of agricultural diffusion into the deserts of the North American 

Southwest proposed forty years ago by Emil Haury on the basis of the evidence then available (Haury 

1962; Wills 1990), the oldest sites which have yielded domesticated maize (Zea mays) remains are not 

located in the Mogollon Mountains of eastern Ariwna and western New Mexico. They are found in the 

semiarid lowland river valleys and basins of the Upper Sonoran Desert, often buried in alluvial contexts. 

A. number of Late Archaic pithouse villages with maize remains, radiocarbon-dated between about 3000 

and 1600 B.P., have been found buried in fan and floodplain deposits in the Tucson Basin (HuckeII 

1988). Bruce HuckeII, a specialist in the Late Archaic period at the Ariwna State Museum, points out 

that the weight of current evidence shows that maize agriculture spread north from Mexico into the 

American Southwest along the semiarid river valleys of the Sonoran Desert sometime between 4000 and 

3000 years B.P., a period of increased rainfall, higher stream flows, and general alluvial aggradation 

(Huckell 1990). 

Thus, a new picture is emerging of early agriculture in dry regions of the world. In the recent 

past, conventional wisdom held that the earliest type of agriculture in the Old World was shifting, 

long-fallow dry farming in the rain fed foothills of the "Fertile Crescent' (Smith and Young 1972). 

Similar scenarios of shifting land use and settlement have dominated models of early agriculture in the 

New World. But accumulating evidence shows that fixed-plot, non-fallow horticulture developed earlier 

in localized zones with naturally fertile alluvium, high water tables, and regular inundations in semiarid 
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agriculture, was simple floodwater farming in the dry lands of the Old and New Worlds. 

Ancient Floodwater Agriculture 
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The ruins of a wide variety of ancient waterworks are visible in the world's deserts today, 

lessons of history literally inscribed in the earth. They are the traces of both ingenious and foolish 

efforts to stabilize food supplies, expand agricultural frontiers, or to increase the intensity of crop 

production. Some produced only temporary gains before failing, whereas others still work well today. 

In 1869 a British biblical scholar E. H. Palmer found ancient diversion dams and terraces in the 

desolation of the Negev Desert, and he wondered how these devices had once made the desert bloom, 

and about the fate of the vanished people who built them. "There stood the ancient towns, still called 

by their ancient names, but not a living thing was to be seen, save when a lizard glided over the 

crumbling walls, or screech owls flitted through the lonely streets" (palmer 1871). 

During his early twentieth-century explorations of the deserts of southeastern Iran and 

northwest India, Sir Aurel Stein (1942) followed abandoned river channels and dated them by the 

pottery sherds he found at prehistoric ruins on their banks. In the hills, he found ancient gabarbands 

which dammed thousands of dry valleys and terraced almost every slope. At about the same time, 

along what are now perennially dry wadis (ephemeral or seasonal streams) in southern Arabia, 

archaeologists were ftnding the remains of a 4000-year-old agrarian culture based on diversion of the 

annual seil floods (Caton-Thompson and Gardner 1939). These discoveries proved that the "lost rivers" 

of Asia and Arabia once flowed, and that agricultural peoples had once flourished by spreading 

seasonal, silt-laden floods onto planted ftelds with simple diversion weirs and stepped terraces. 

This simple technique of floodwater diversion was the earliest water management technology in 

dry lands around the world, probably developing ftrst in the Lcvantine lowlands and spreading through 
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mountainous western Arabia during the Neolithic period (Roberts 1977; Miller 1980; Tosi 1986). In 

southern Turkmenistan in Central Asia, the fIrst agricultural settlements were established by 8000 B.P. 

on alluvial fans at the foot of the Kopet Dagh Mountains, where winter floods could be captured and 

diverted to fields (Lisitsina 1969, 1981). On the arid Pacific coast of Peru, floodwater farming at the 

foot of the Andes Mountains preceded canal irrigation in inland valleys by a millennium and a half 

(Moseley 1978). 

Floodwater farming, also called runoff agriculture, is well adapted to arid lands. Less than 18 

centimeters of summer rainfall were necessary to sustain the ok chin (arroyo mouth) floodwater farming 

practiced historically by the Tohono O'odham people, formerly the Papago, in riverless parts of the 

northern Sonoran Desert, and respectable yields of 1676 kilograms of maize per hectare were possible in 

most years (Cas tetter and Bell 1942; Hackenberg 1962). In comparison, modem, dry-farmed, hybrid 

coin requires about 40-60 centimeters of rain for average yields of about 2400 kilograms per hectare in 

the western United States. 

Neither sedentism, high population densities, nor large labor investments are necessary for this 

local scale of water management. Small, mobile hunting and gathering bands of Paiute Indians in the 

arid Great Basin of North America historically used snowmelt runoff to encourage patches of desirable 

wild plants on mountain slopes (Forde 1934). With simple diversion works, the extent of flood-prone 

areas on alluvial landforms could be extended. But, although this technology required much less labor 

than later water management technologies, frequent repairs of impermanent rock and brush diversion 

weirs were necessary, and communal work groups were sometimes nceded to construct larger 

earthworks and reservoirs. 

Floodplain farming, or recession agriculture, developed in subtropical, monsoonal North Mrica 

and South Asia almost as early as runoff-based floodwater agriculture, along rivers fed by distant 

mountains. In this kind of agricultural system, grains like barley, wheat, or millet are sown as the 
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,mnual flood recedes. Park (n.d.) attributes the development of hierarchical societies based on recession 

agriculture in the Nile and Senegal river valleys to the necessity to minimize risk through landholding 

patterns. 

During the Chalcolithic period in the southern Levant, runoff diversion supported advanced 

cultures in the central Jordan Rift and in the northern Negev Desert (Levy 1981). Runoff storage 

systems supported permanent occupation of large, fortified Early Bronze Age towns in the Jordan Valley 

(see Chapter IV), in the Black Desert of eastern Jordan (Helms 1981), and in the Hawran Desert of 

southern Syria (Braemer 1988). During the fIrst millennium B.C., the Nabateans developed runoff 

agriculture to new levels of technological sophistication in the southern Jordan Rift, northwest Arabia, 

and the Negev Desert (Evenari et al. 1982). It was the abandoned remains of Nabatean check dams, 

diversions, bordered fIelds, and cisterns that Palmer found, more than 1000 years after they were 

abandoned when the caravan routes shifted with the movement of the center of the Islamic empire to 

Baghdad in A.D. 750. 

Population Growth and Agricultural Intensification 

Runoff and recession agriculture were thus earlier, less labor-intensive technologies than 

shifting highland dry farming and intensive canal irrigation in lowlands, both which required the 

development of new crops, tools. and techniques. In the Jordan Valley the emphasis shifted from 

lowland floodwater farming to highland dry farming during the Pre-Pottery Neolithic B period and again 

during the Early Bronze Age. Although grains and seeds could be planted in moist lowland soils with 

simple digging sticks every year without weeding or fertilization, dry farming of upland slopes required 

forest clearance and plowing (with metal blades and domesticated draft animals), fallowing, fertilization, 

and crop rotation to maintain productivity, and terracing of slopes to impede soil erosion and runoff. 

Canal irrigation required increasingly complicated water control with more permanent waterworks to 
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extend the area of cultivation and to lengthen the growing season in the lowlands. In many dry zones 

fanned in antiquity, there is evidence of both expansion of the cultivated area into marginal areas and 

intensification of labor and innovations"in agricultural technologies in order to keep pace with 

population growth and increased food requirements. 

Independent development of, and adoption of, new agricultural technologies have frequently 

been linked to population pressure on restricted environments. Lewis Binford (1968) and Kent Flannery 

(1971) both tried to explain the development of agriculture in Southwest Asia as a response to 

population pressure on the margins of the "optimal" ecological zone for the ancestors of domestic crops 

and livestock. In their models, increased local population densities led to increased competition for wild 

food resources, pushing groups into more marginal areas. By bringing cereal grains from their natural 

habitats and deliberately cultivating them for the frrst time, these groups became the frrst fanners. 

But no such population pressure is indicated in the archaeological record; the eight known pre

agricultural late Natufian village sites in the central Jordan Rift are all smaller than a hectare in area. 

PopUlation growth was. rather. the result of the development of agriculture in optimal zones for spring 

irrigation or floodwater farming. The four known early Neolithic village sites on the floor of the central 

Jordan Rift, where the frrst domesticated plant remains have been found. are all located at the best spots 

for spring irrigation or floodwater fanning and range between 1 and 2.5 hectares in size. The link 

between subsequent population growth and agricultural intensification, however. is more certain. 

In her 1965 book, The Conditions of Agricultural Growth, the intellectual stimulus for such 

demographic models for agricultural origins. the Danish economist Ester Boserup pointed out that 

irrigation. like shortening of fallow cycles. artificial fertilization. and use of hoes. plows. and draft 

animals. is a form of agricultural intensification which increases the carrying capacity of a region 

through the application of increased labor. In her model. population growth necessitates agricultural 

intensification. which results in decreased labor productivity in terms of the number of work-days 
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relative to crop yields. Cross-cultural comparisons show that, with the adoption of canal technology, 

perennial irrigation allows production of more than one crop a year, doubles or triples yields over those 

of dry farming, and supports greater densities of population - but at the cost of a doubling, or more, of 

labor inputs (Boserup 1981). 

The earliest archaeological evidence of canal irrigation presently comes from northern 

Mesopotamia, where canals dating to the sixth millennium B.C. were uncovered at the site of Choga 

Mami, in northern Iraq near the limit of modem highland dry farming (Oates and Oates 1976). The 

paleobotanist Hans Helbaek (1969, 1972) has pointed out that the importance of artificial irrigation 

during this period is reflected in the morphology and moisture requirements of the domesticated plant 

remains recovered from this and other Samarran sites beyond the edge of reliable rainfall. 

Over the next thousand years, settlement gradually moved farther out onto the arid 

Mesopotamian alluvium, where canals were absolutely necessary to farm at all. Unlike the Nile and 

Indus, the Tigris and Euphrates rivers are supplied by mountain snowmelt, and thus flood in the spring, 

toward the end of the winter growing season. Elaborate canal systems were supplied through breaches 

in the natural levees (Adams 1974; Charles 1988), effectively extending the perennial riverine systems 

into the broad alluvial plain to allow intensive cropping of introduced winter annual cereals which 

replaced the native winter annual legumes like Astragulus. Trigonella. and Medicago. important food 

sources before irrigation of cereals (Flannery 1971). Although the development of canal technology 

allowed perennial irrigation which produced large grain surpluses, an alternate year fallow system was 

necessary to prevent salinization, soil exhaustion, and waterlogging over the long term (Gibson 1974). 

Canals also allowed significant expansion of agriculture in Central Asia during the fourth 

millennium B.C. (Lisitsina 1969). In southern Turkmenistan, three consecutive stages of irrigation 

development between the sixth and early first millennia B.C. can be identified: (1) dry farming and 

floodwater agriculture in the foothills of the Kopet Dagh Mountains; (2) development and spread of 
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small, simple canal systems; (3) construction of large and complex canal systems and development of 

water-lifting devices and underground "qanat" systems which tapped groundwater (Lisitsina 1981). Here 

too, the sequence is characterized by population growth and steady agricultural intensification, with the 

introduction of plows and double cropping when canals were frrst built, followed by increasing 

integmtion of canal systems. On the basis of estimated population density, cultivated area, and crop 

yields, the Russian archaeologist G. N. Lisitsina (1981) has calculated that grain production doubled 

between the sixth and second millennia B.C., reaching 450 to 650 kilograms per capita - levels similar 

to those estimated by Walter Fairservis for Harappan agricultural production (447 kg per capita), and 

about twice the current world average. 

Overflow channels and dikes were frrst constructed in the Nile Valley in the third millennium 

B.C. to increase the cultivable area in a linear series of natural flood basins (Butzer 1976). Because the 

gradient of the Nile River is only 1: 12,000, ther~ were no complex dendritic canal networks like those 

in Mesopotamia. Only one crop a year was possible in the compartmentalized, locally managed flood 

basins, and at least half of the arable land was left fallow each year. The Faiyum Depression was 

developed for agriculture before about 2000 B.C. by the pharoahs of the Middle Kingdom, who 

constructed canals and regulated lake levels to greatly expand the cultivated area. But it was not until 

the 18th Dynasty of the New Kingdom, in the mid-second millennium B.C., that more labor intensive 

methods of lift irrigation frrst raised water to fields from the lower, summer level of the Nile River, and 

summer crops were also cultivated. With the innovation of the shadouJ pole-and-bucket lever, along 

with the development of the first central capitals, local flood basins were integrated into larger, centrally 

administered irrigation districts, and the demogmphic center of gmvity shifted from the Nile Valley to 

the intensively farmed Delta, where labor-intensive lift irrigation still predominates today (Mehanna el 

af. 1984). 
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The earliest canals in the New World were constructed on the arid Pacific coast of Peru in the 

early second millennium B.C., where they were steadily enlarged and extended. and new channels were 

started farther and farther upstream in order to bring progressively more land under production (Moseley 

1978). Canals dating to about 700 B.C. in the Basin of Mexico (Nichols 1982) are perhaps the earliest 

evidence of intensive, perennial irrigation north of Peru, developed to secure stable food supplies during 

the Formative Period, a time of increasing human impact on the landscape. Small, floodwater irrigation 

systems were constructed between 900 and 725 B.C. by the fIrst farmers in the area to create "a low

risk niche in a high-risk environment" (Nichols 1987). Terraced t/ac%/ agricultural techniques were 

developed on piedmont slopes at the same time as canals, following a cycle of slope erosion and 

downcutting triggered by colonists clearing the forest to open up new farmland. 

It was along the Gila and Salt Rivers in the northern Sonoran Desert that the Hohokam people 

constructed the largest and most extensive earthworks in pre-Columbian North America (Doolittle 1990). 

Segments of more than 500 kilometers of major canals and 1600 kilometers of secondary canals have 

been found (Masse 1981; Dart 1989). Aside from their famous canal systems along perennial rivers, the 

Hohokam living outside the major river basins of central and southern Arizona constructed checkdams, 

slope terraces, rock piles, bordered gardens, wells, and reservoirs that permitted year-round occupation 

of the interior desert by capturing and storing runoff (Fish and Bayman n.d.). 

Episodic Alluvial Processes and Abandonment or Agricultural Settlements 

Climatic shifts over the past 10,000 years have continued to alter the boundaries of deserts, 

steppes, and forests. The evident changes in temperature, rainfall, stream discharge, groundwater levels, 

and soil distribution over decades, centuries, and millennia clearly affected the sustainability of ancient 

agricultural settlement in semiarid and arid zones. These relatively gradual environmental changes are 

not directly apparent to humans; the desert is perceived as a timeless and unchanging landscape. High-
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frequency, low-magnitude types of variability, such as regular droughts and floods, are apparent to 

humans, and most cultural buffering mechanisms are adaptations to predictable, short-term fluctuations 

from season to season, year to year, or over a period of a few years. Lean agricultural years are 

balanced by good years when populations are well below the carrying capacity of their environment, but 

even moderate environmental fluctuations become critical to survival as populations near long-term 

carrying capacity (Dean el al. 1985). The collapse of some ancient desert agricultural societies may 

have been due to low-frequency, high-magnitude environmental events that could not be anticipated: 

prolonged droughts, huge floods, sudden tectonic upheavals, and episodal shifts in alluvial regimes. 

The American geologist Kirk Bryan was the fIrst to notice a general correlation between 

alluvial cycles and prehistoric settlement phases in arid regions. He dated three major Holocene valley 

fIlls in the valleys and canyons of the American Southwest, the last two coinciding with peaks in 

pre-Columbian population evident from settlement patterns (Bryan 1942). In his opinion, erosional 

episodes directly affected ancient peoples because, if the historic Papago, Pima, Yuma, and Hopi 

peoples could be considered analogous, prehistoric settlement in the American Southwest was based 

upon seasonal floodwater farming of fans and floodplains (Bryan 1941). An undissected landscape is 

necessary for this kind of agriculture, and cycles of entrenchment of alluvial landforms triggered by 

climatic swings episodically stranded fIelds, leading to abandonment of the "Great Pueblos." 

The geologist and archaeologist Fekri Hassan points out that Bryan's correlation of long 

aggradational cycles with stable prehistorical agricultural settlement applies to the archaeological and 

alluvial sequences in semiarid regions in many parts of the world (Hassan 1985). 

In general, periods of aggradation are likely to coincide with periods of human habitation of 
arid lands. Thus, detection of the discontinuities in the aggradational phase is likely to be 
useful in interpreting changes in subsistence and settlement of prehistoric occupations because 
such discontinuities imply discontinuities in vegetation resources and in biomass of fauna 
(Hassan 1985:66). 
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Regional abandonments, as well, often coincide with relatively rarer erositional episodes. 

Statistical comparisons of both North American and global samples of radiocarbon dates from sequences 

of alluvial deposits indicate that shifts between aggradation and erosion are relatively random and 

episodic discontinuities, rather than regularly alternating cycles (Knox 1983). Comparisons of the dates 

marking shifts in the boundaries and compositions of Holocene plant communities in North America 

show that botanical changes generally lag the initiation of climatic changes by a few decades, followed 

by shifts in alluvial regimes an average of 50 to 100 years later (Wendland 1982). Shifts in prehistoric 

settlement and subsistence usually occurred within a half century of botanical changes, but widespread 

disruptions closely followed alluvial changes in semiarid and arid regions. 

The Hohokam culture flourished in the northern Sonoran Desert of North America for only 

about 1500 years, and their demise in the Phoenix Basin may have been related to a series of extreme 

droughts and floods. Calculations based on a 1250-year tree-ring sequence, calibrated by statistical 

comparisons with historic discharge records, has provided estimates of the annual discharge (Graybill 

1989) and magnitude of flood events (Ackerly 1989) of the Salt and Verde Rivers in the Phoenix Basin 

between A.D. 740 to 1370. These studies inferred that major floods (+100,000 cubic feet per second) 

recurred an average of once every 18 years, more than twice the current average interval of 7 years 

recorded since A.D. 1900, when overgrazing led to increasingly frequent floods. 

The average 18-year intervals between major floods effectively bracket the probable use-life of 

prehistoric canals in the Phoenix Basin during the early history of the Hohokam (Ackerly 1989). 

Increasing intervals of 25 to 40 years between major flood and drought events after about A.D. 930 led 

to rising groundwater and soil salinization by A.D. 1150, a year of major drought. By that time, several 

major canals were consolidated into a single large irrigation system, and tJlese pressures affected all 

parts of it during a century and a half of social instability (A.D. 1050-1200). In response to this 

environmental and social disequilibrium, large new canals were built that connected several more 

irrigation areas, and population aggregated along them. Severe drought and decreased streamflow 
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between A.D. 1300 and 1350 were followed by several extremely wet years. These major floods, 

amplified by increased runoff from drought-burned slopes, caused major damage to canal intakes. By 

the time another major flood struck 24 years later, the Hohokam canal system had collapsed, and much 

of the population had dispersed out of the Phoenix Basin. 

The hydrologist Robert Raikes (1965) has argued that the Harappan civilization, which 

flourished on the Indus floodplain for only 500-800 years, was disrupted by massive floods caused by a 

series of major uplifts of the earth's crust near the mouth of the Indus River, blocking its path to the sea 

and decreasing its gradient. In 1819 there was such a tectonic upheaval in Sind, which formed a natural 

dam several tens of kilometers long across the eastern branch of the Indus - the Allah bund. Only a 

similarly dramatic event. he believes, can explain the 17 meters of siltation that occurred during the 

brief occupation of Mohenjo-daro, as the historically measured rates of aggradation of the Indus and 

Ganges rivers is equivalent to 1.5 to 2 meters over 1000 years (Raikes 1984). 

Repeated tectonic uplift between about A.D. 1000-1450 caused episodic alluvial downcutting of 

the Moche River on the coast of Peru, stranding canal inlets, and forcing the talented engineers of the 

ancient kingdom of Chimor to construct ever higher intakes and increasingly long canals (Ortloff 1988). 

Continued entrenchment steadily decreased the irrigable area, and eventually led to the complete failure 

of ~anal systems up to 70 kilometers long, and to the collapse of Chimu society. 

In the Jordan Valley--the earliest agricultural frontier, and the cradle of village life in 

Southwest Asia - prehistoric and protohistoric agriCUltural settlement based on floodwater diversion and 

storage lasted about 6000 years. But this long sequence of occupation was completely interrupted 

several times during the Early to Mid-Holocene, correlating with episodes of erosion, stream 

downcutting, or increac;ed flooding. Thus, locally dense populations could be supported by adjustments 

to short-term, predictable environmental fluctuations, but growth was limited by low-frequency, 

high-magnitude fluctuations. and a proto-urban level of social and political organization was never 

exceeded. The largest. most long-lived settlements in the Rift persisted near springs and streams with 
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the most stable discharge. Probably due to both human-related and secular factors (highland 

deforestation and overgrazing, increasingly frequent severe droughts and floods, falling water tables, and 

perhaps even tectonic movements along the Rift faults), the potential for floodwater farming and the 

viability of sedentary town life was literally undercut by a major cycle of wadi incision in the late third 

millennium B.C., leading to abandonment of every Early Bronze Age town in the Rift, including 

Jericho, Tell el-Handaquq, and Bab edh-Dhra. 

Human-Induced Alluvial Degradation and Decline of Agricultural Systems 

Throughout history, there have been times when societies conserved their agriculturaI land base, 

and other times when social crises or poor management practices led to degradation. In semiarid and 

arid lands, these cycles are recorded in the sequence of soils that eroded from highland slopes, filling 

valleys with stratified silt. 

Archaeologists and geologists working in Greece (Van Andel e/ al. 1990) have concluded that 

multiple cycles of erosion and valley alluviation during the Holocene were largely the result of human 

agency rather than secular climatic fluctuations. After a long period of stable Mediterranean landscapes 

during the early Holocene, slope erosion and lowland alluviation accelerated in a series of events 

between 7000 and 4000 B.P., usually about 1000 years after the initial spread of agriculture and 

sedentary settlement into each region. But ancient Mediterranean civilizations learned to build terraces 

and check dams to prevent erosion. Between about 1600 and 1000 B.C. the Mycenaeans built such 

conservation devices over large areas of the eastern Mediterranean, and little erosion occuired. But 

once built, terraces must be carefully maintained, or entropy again takes over. After the collapse of the 

Mycenaean civilization, terraces were neglected and fell into disrepair, and severe erosion resulted until 

soil conservation practices were reestablished at the beginning of the Classical Greek period, five 

hundred years later. Another cycle of erosion corresponded with the decline of Greek power between 
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the third century B.C. and about 50 B.C., when the Romans spread conservationist agricultural practices. 

Later erosion cycles began in the sixth century A.D. after the fall of Byzantium, during a period of 

medieval decline, and when the intensity of farming and grazing increased with a surge in population 

two centuries ago. The changing health of Mediterranean agricultures and cultures, it is said, can be 

read in the soil. 

In other semiarid and arid zones where agriculture and sedentary occupation have been virtually 

continuous over several millennia, irrigation has also left its mark in the soil. Sustained runoff and 

recession agriculture can actually improve the productive potential of aIluvial soils, while uninterrupted, 

intensive irrigation outside of depositional zones often leads to waterlogging, depletion of soil nutrients, 

and salinization of fields. In southern Turkmenistan in Central Asia, where irrigation agriculture and 

population growth was uninterrupted for 5000 years, the earliest and longest functioning floodwater 

systems in the foothills formed thick, highly organic, weakly salinized "agroirrigational horizons" up to 

four meters thick. In contrast, the agroirrigational horizons formed by canal irrigation in the lower delta 

of the Tedjen River is thin and highly salinized, which probably explains the abandonment of the area 

after only a brief occupation (Lisitsina 1981). The lack of evidence of salinization in the irrigation

formed soils of the Salt River Valley of central Arizona suggests that the prehistoric Hohokam avoided 

waterlogging and salinization problems, even after a millennium and a half of irrigation, by practicing a 

shifting irrigation strategy (Huckelberry, n.d.). 

The environmental effects of prolonged, intensive irrigation without interruption are inevitably 

destructive in deserts, however. Without adequate drainage, seepage from canals and over-irrigation 

raises the water table to the root zone of crops, starving them of oxygen, inhibiting growth, and 

encouraging rot. Rapid evaporation from the soil surface leads to steady accumulation of salts, reducing 

crop yields, and eventually poisoning them to death. During initial stages of soil degradation, ancient 

farmers shifted to more salt tolerant crops and increased the frequency of irrigation to delay the process. 

But eventually the productive capacity of the land was lost. TIle only way to rid the land of salt and 
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intensive construction of adequate drainage. 
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After 1000-1500 years of intensive irrigation agriculture in southern Mesopotamia, supporting 

dense urban populations that produced the brilliant Sumerian civilization, salinization became a serious 

problem (Jacobsen and Adams 1958; Jacobsen 1982). Cuneiform tablets record increasingly saline 

conditions between about 2400-2100 B.C., and the resulting decrease in crop yields and loss of fields. 

Wheat production fell by 83 percent, and emphasis shifted to barley, a more salt-tolerant crop. By 1700 

B.C., wheat cultivation was completely untenable in this region, and barley yields had declined from 

2500 to 900 kg/hectare. The archaeologist McGuire Gibson (1974) has pointed out that, in addition to 

waterlogging and salinization, this steady degradation of agricultural land was linked to increased 

intensity of crop production, which eliminated the fallow cycle necessary to sustain soil fertility and 

permit the water table to subside. With the gradual economic decline of the South, Sumerian society 

collapsed, and the political center of gravity moved permanently northward. This land never regained 

its ancient fertility; wheat can only be grown in limited areas today, and average barley yields of 480-

600 liters/hectare contrast with yields four times as high for areas unaffected by salinity in antiquity 

(Artzy and Hillel 1988). 

Throughout prehistory and history, this pattern has been repeated in every arid region that was 

intensively irrigated without interruption for sustained periods, contributing to the collapse of the 

societies that were relatively briefly supported by such maximizing strategies (Weiskel 1989). In 

addition to the cycle of wadi downcutting evident in the late protohistoric period, increasing proportions 

of barley relative to wheat remains were found in stratified sequences at Jericho (Hopf 1983) and at Bab 

edh-Dhra (McCreery 198Oc) in the Jordan Rift. suggesting that salinization, perhaps in combination with 

increasing aridity, also played a role in the collapse of Early Bronze Age towns in this region. 
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Stability and Resilience of Agricultural Societies in Dry Lands 

More than a decade ago, the archaeologist Robert McConnick Adams (1978) applied the 

concepts of stability and resilience, as defined by the ecologist Holling (1973), to the long 

archaeological and historical records of human settlement and land use on the Mesopotamian alluvial 

plain. He found that these records reflect relatively brief intervals of centralized political control and 

maximizing economic behaviour, alternating with much longer periods of episodic centralization during 

which local autonomy and rural self-sufficiency predominated. For the fragility of large-scale, urban

centered systems of intensive irrigation agriculture he blamed several processes that accompanied their 

growth: decreasing responsiveness to localized environmental stresses, loss of economic diversity, 

narrowing of subsistence options, and acceleration of environmental degradation. 

After less than five centuries, the vast, integrated irrigation system built by the Sassanid 

Persians in central Mesopotamia began to collapse in the mid-seventh century A.D. This breakdown 

was largely due to the inability of the central state to adequately manage the entire system in response 

to frequent canal breakdowns and siltation, and to localized waterlogging and salinization - the 

consequences of a program of irrigation intensification by increasing water supply and applications, and 

by shortening or eliminating the fallow cycle necessary to sustain long-tenn soil fertility and to allow 

the water table to subside. By the 12th century, much of the system had fallen into disrepair and disuse. 

Canals were silted in, much of the land was waterlogged and poisoned with salt, and the declining 

sedentary population was broken up into feudal-like sheikdoms along tribal lines. Crops could only be 

grown in areas with better natural drainage, where cereals could be cultivated for a few years until soil 

salinization reduced yields, then the tribal group would move to another area and begin the cycle again. 

Adams contrasted this kind of short-tenn political stability and economic success of urban, elite 

dynasties with the relative resilience displayed by the rural, primary producers. Without urban 

intervention, this rural population tended to fluctuate along a continuum between nomadic herding and 

sedentary agriculture in response to environmental and social pressures, never achieving complete 
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equilibrium. Adams concluded that the repetitive cycles of hierarchical control and fragmentation that 

characterized all long-lived agrarian civilizations of the past can be understood in terms of this contrast 

between stability and resilience, or between short-term economic maximizing and long-term cultural 

survival. 

Adams' contrasts are useful, but his use of Holling's terms are a little confusing. Holling 

(1973) considers "resilience" to be a property of "stability," whereas other ecologists distinguish them 

(Hanison 1979). "Resilience" is also different from "resistance" and "persistence." What Adams was 

really contrasting was relative "persistence," which is the ability of a system to maintain its population 

levels within an acceptable range in spite of constantly fluctuating, uncertain environmental conditions 

(Hanison 1979). It is this property that is of most interest to ecologists and to those concerned with 

agricultural sustainability. In areas of high environmental variability, the persistence of cultural systems 

is ultimately determined by the success of buffering mechanisms that minimize risk over the long term. 

Common cultural mechanisms for minimizing risk in highly variable semiarid and arid 

environments include increased mobility or a shift in settlement location, diversification or 

intensification of subsistence economy, exchange or storage of food resources, and territoriality and 

common property resource management. Mobility and exchange exploit localized abundance to counter 

spatial variability. Storage offsets temporal variability. Resource heterogeneity is exploited by 

diversification of subsistence activities, or by varying emphasis within a mixed economy. Agricultural 

intensification, by investing more labor per unit of land to increase crop yields, is a response to 

subsistence stress caused by seasonal stress, or by population growth that exceeds long-term carrying 

capacity. Intensification may include construction of works that conserve soil and water resources, such 

as terraces and reservoirs, and also works that extend the distribution and temporal availability of 

resources, such as canals reaching from perennial rivers into formerly uncultivated areas. Resource 

territories can also be defended to limit access, and then shared among the remaining users; this is the 

principle underlying traditional common property systems of resource tenure. Except for construction of 



extensive canal systems, all of these risk-reducing mechanisms were the basis of early sedentary 

agriculture in the Jordan Valley. 

Summary 
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It is concluded here that alluvial cycles were the most significant environmental factor affecting 

the stability of early sedentary agricultural communities in the Jordan Valley. Early to Mid-Holocene 

phases of agricultural settlement corresponded with cycles of higher runoff and alluvial aggradation -

conditions suitable for floodwater farming. Episodes of regional abandonment were related to cycles of 

alluvial downcutting caused by arid climatic fluctuations, human degradation of watersheds, and possible 

tectonic activity. These low-frequency, high-amplitude erosional alluvial cycles interrupted and limited 

regional population growth and socio-political development. The alluvial cycles of the Late Quaternary, 

therefore, both created the necessary conditions for sedentary agricultural production, and ultimately 

limited the growth of agricultural settlements. Here it is also argued that the adoption of agriculture and 

the development of irrigation in the Jordan Valley and in other dry lands of the world was a risk

reducing response to the erratic rhythms of rain and rivers. 

The stability of ancient agricultural settlements in dry regions was ultimately related to long

term equilibria of environmental processes when populations remained within long-term environmental 

carrying capacities. Total agrarian collapse was not often due to political upheavals or ethnic invasions. 

More frequently it was the consequence of episodal, extreme natural events, or of steady environmental 

degradation due to over-intensification and mismanagement of agricultural resources as population 

growth approached long-term carrying capacities. The desert frontier of agricultural settlement in the 

southern Levant and in other dry regions expanded and contracted in response to secular environmental 

cycles, phases of population growth and colonization, and human-induced environmental degradation. 
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A number of important lessons can be gleaned. then, from the ruins of ancient agricultural 

societies in the Jordan Valley and in other dry lands of the world. Populations could not be sustained 

by existing subsistence strategies when carrying capacities were reduced by long-term environmental 

changes, by low-frequency, extreme fluctuations, or when population growth rates outpaced crop 

production. If this happened, new strategies for coping with risk and uncertainty were necessary. In the 

end, Boserup is right - but Malthus was not wrong: the productive potential of a population-pressed 

region may be increased through technological innovation and increased energy and capital inputs. 

Irrigation, in particular, increased the total agricultural production on desert frontiers, but at the cost of 

decreased stability. The productive capacity of marginal regions could only be pushed so far. After a 

certain point, intensive irrigation agriculture could not be sustained without severe environmental 

degradation leading to long-term loss of productive potential and to demographic collapse. 

The use of irrigation to expand the cultivated area into otherwise unwatered, unproductive 

zones, centralized management of vast irrigation systems, and uninterrupted multi-cropping or mono

cropping were all short-term solutions that increased vulnerability to all kinds of environmental stresses, 

and eventually led to environmental degradation and system collapse. Compared to the resilience of 

prehistoric floodwater farming in the Jordan Valley and recession agriculture in Africa, none of the 

historic water management technologies based on centra1ly-managed, intensive, perennial irrigation to 

produce cash crops for export could be sustained on the desert frontier of farming. A similar fate may 

be the destiny of the hundreds of large, intensive irrigation schemes constructed by industrialized 

countries, mostly in the late twentieth century A.D. 

What did work for sustained periods were simple, small-scale, nonintensive systems that took 

advantage of natural and predictable concentrations of water and soils and exploited local plant diversity. 

These systems were indigenously developed and locally managed. Though they were occasionally 

interrupted by low-frequency, high magnitude environmental fluctuations, these systems proved to be 

more resilient, persistent, and "sustainable" than large, centralized, and intensive systems. The proof is 
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that some of these ancient systems still work today. In southern Arabia, where the famous Marib Dam 

lasted at least 1300 years before being damaged by a major flood about 575 A.D. (Bowen 1958), 

carefully maintained prehistoric terrace systems support over half of the population in the Arabian 

Peninsula today (Steffen 1979). Perhaps 10,000 ancient qanat systems are still in operation in Iran 

(Bonine n.d.). In Afghanistan, ancient terraces and dams support 70,000 hectares of floodwater 

agriculture in the province of Khost alone (Evenari 1981). In the dry zone of Sri Lanka, half a million 

hectares are supplied by village tanks, some dating to the second century B.C. (Stanbury n.d.). 

The sequence of early agricultural settlements in the Jordan Valley should teach us that the 

basic characteristics of sustainable systems of desert agriculture and water management are fine-tuned to 

each locality. These typically include: (1) locally adapted crops that exploit natural plant diversity and 

hydrological regimes, (2) a simple design which takes advantage of natural distributions and fluctuations 

in soil and water resources, (3) a scale manageable by local individuals or water user associations, and 

(4) an intensity of exploitation that conserves resources and minimizes risk over the long-term in the 

recognition of the inherently marginal, highly variable character of fragile desert environments. 
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CONCLUSIONS 

The fonnative stages of development of prehistoric archaeology and Quaternary alluvial 

geology during the late nineteenth and early twentieth centuries were related because sequences of 

alluvial deposits containing ancient artifacts provided stratigraphic timescales for both Quaternary 

environmental history and human evolution and culturaI development. Alluvial sequences dated by 

archaeological inclusions, and later by radiocarbon and tree-ring dating methods, have provided a 

chronological frame for the extinction of Pleistocene megafauna in North America, the appearance of 

humans in the New World, cultural responses to climatic and landscape changes in several different 

regions, and the geological and hydrological conditions of early agriculture in the American Southwest 

and in Southwest Asia. 

Accurate dating and correlation of alluvial sequences is based on fundamental principles of 

stratigraphy and geomorphology. The evident complexity of well-dated alluvial sequences and ~f 

observed behavior of alluviai systems indicates that Quaternary climates and alluvial cycles are 

characterized by relatively long periods of stability interrupted by episodes of rapid change. While 

climatic changes were the primary cause of shifts in alluvial regimes during the Pleistocene, the role of 

human agency has increased everywhere during the last 10,000 years or so of the Holocene. 

This preliminary chronology of alluvial deposits in the central Jordan Rift and its tributary 

valleys, based on associated archaeological remains and radiometric dates from both published and 

newly described exposures, identifies at least eight major Quaternary fills. Regional comparisons of the 

geomorphological contexts of archaeological sites of similar age indicate a more complex sequence of 

Late Quaternary deposits than recognized by the conventional two-stage model. Comparison of the 

aIIuviai sequence with radiocarbon-dated poIIen sequences from lake bottoms and with archaeological 

poIIen samples from the central Jordan Rift indicate that, at kast over the last 30,000 years, alluvial 

deposition occurred during relatively cooler, wetter climates. Soil fonnation, coIIuvial deposition, dune 

fonnation, or erosion characterized drier, warmer periods. During the Holocene, cycles of colluviation, 



flooding, and down cutting were triggered by combinations of arid climatic fluctuations, human 

degradation of watersheds, and possible tectonic movements. 
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Lower Paleolithic stone tool assemblaages between about 1,400,000-75,000 years old, bracketed 

by Potassium! Argon dated basalt flows, are found in both fluvial and lacustrine sediments in the valley 

and in the upper alluvial terraces in majo! tributary valleys. Early Mousterian artifacts between about 

75,000-60,000 years old are associated with channel gravels and Uranium{fhorium dated travertines 

indicating high stream discharges and spring flows. Late Mousterian and Upper Paleolithic assemblages 

between about 45,000-25,000 years old are contained in channel and colluvial deposits reflecting drier 

conditions. Early Epipaleolithic (Kebaran) occupations radiocarbon dated between about 20,000-14,500 

b.p. correlate with lake recession and soil fonnation in alluvial-colluvial sequences, indicating generally 

cold-dry conditions punctuated by moist episodes. Geometric Kebaran and Early Natufian occupations 

are associated with paleosols and spring deposits in colluvial contexts, pointing to alternate wet/dry 

phases and locally marshy settings between about 14,500-11,000 b.p. Late Natufmn occupations are 

associated with dune fonnations and colluvial contexts, pointing to a major interval of aridity and 

erosion at the end of the Pleistocene between about 11,000-10,000 b.p. 

The earliest pre-ceramic Neolithic (PPNA) occupations are contained in thick channel, 

sheetflow, and gleyed deposits reflecting rapid aggradation, high stream discharge, and high water tables 

in the initial Holocene, between about 10,000-9200 b.p. Later pre-ceramic Neolithic (pPNB) remains 

are buried in complex alluvial sequences representing multiple cut-and-fill cycles between about 9200-

7700 b.p. Pottery Neolithic and Early Chalcolithic sites arc found in channel and colluvial deposits 

indicating fluctuating runoff/evaporation ratios and temperatures between about 7700-5500 b.p. Channel 

and sheetflow deposits accumulated during a long warm-moist phase from the Late Chalcolithic through 

mid-Early Bronze Age, about 5500-4500 b.p. These sediments were truncated by a major erosional 

cycle between about 4500-4100 b.p. Localized debris flows and marshy sediments containing late Early 

Bronze Age (EBIV) artifacts overlie this surface, indicating widely fluctuating runoff, sediment loads, 
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and water tables during a period of landscape instability between about 4100-3600 b.p. The lowest 

terrace is composed of lower debris flows and colluvial deposits containing Iron Age and Roman

Byzantine pouery sherds between about 2800-1100 years old, and upper, well-sorted alluvial sediments 

containing medieval Islamic sherds between about 1100-700 years old. 

Comparison of the Jordan Valley alluvial sequence with Late Quaternary geomorphological 

sequences defined in adjacent regions of Southwest Asia, Arabia, and Northeast Africa indicates both 

general similarities and detailed differences. Similarities appear to be related to large-scale climatic 

shifts, while differences probably reflect complex combinations of time-lags, shifting climatic gradients, 

region-specific base-level changes, tectonic controls, and geomorphic thresholds, and local land use 

histories. 

In the central Jordan Rift, a major shift from erosion, dune formation, and colluvial deposition 

at the end of the Pleistocene to steady alluviation of alluvial fans, higher stream flows, and higher water 

tables in the early Holocene occurred by about 10,000 radiocarbon years b.p. These were the 

geological and hydrological conditions of what was possibly the earliest agriculture in the world, which 

is documented by crop plant remains from valley sites buried in aggradational fan deposits and 

radiocarbon dated to the onset of Holocene alluviation. Multiple cycles of deposition and erosion during 

the early to mid-Holocene alternately created the proper conditions for floodwater farming and then 

prevented it, and were the most significant factor affecting the viability of sedentary agricultural 

settlement and subsistence in the Valley. 

A convergence of several types of archaeological information - stratified sequences of site 

occupation with associated radiocarbon dates, stone tool and pottery assemblages, and floral and faunal 

subsistence remains - allows a preliminary reconstruction of the sequence and chronology of early 

agricultural settlement phases in the Jordan Valley, and their relationship to the alluvial sequence. 

The 25 hectare site of Tell el-Handaquq, investigated as part of this study (Chapter IV), is an 

important example of early town development and community water management in the Southern 
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Levant. Surface and stratified artifacts, along with radiocarbon dates, indicate uninterrupted occupation 

from the early fourth millennium to the mid-third millennium B.C. The samples of floral and faunal 

remains reflect a mixed farming and herding economy, including irrigation of drought-sensitive crop 

varieties and careful livestock management. The charred grains of naked bread wheat (Triticum 

aestivum) are currently the earliest evidence of cultivation of this variety in the Southern Levant. In this 

same region, the accelerator radiocarbon dates obtained from charred cereal grains are the earliest 

associated with an Early Bronze material culture, and some of the earliest associated with a town wall. 

The fortification system, the large "public" buildings, internal precincts, large-scale water 

management features, and the use of mass-produced pottery and stamp seals all together indicate that the 

settlement at TeU el-Handaquq was an organized community capable of labor cooperation and 

sophisticated engineering. Perhaps the best ethnohistoric analogy for the the social and economic 

organization of this protohisto:ic agricultural town is Lite "irrigation community," in which kinship units 

are linked by the necessity to pool labor, share productive resources, exchange surpluses, and defend 

territory. The mid-third millennium B.C. cycle of wadi downcutting widely evident in the Jordan Valley 

breached the channel-bottom checkdams and prevented further diversion of floodwater into the reservoir; 

the decreased potential for perennial water storage and for floodwater farming was probably the major 

reason for the site's abandonment, and for the abandonment of half of the other Early Bronze Age 

towns in the valley at about that time. 

The evident close relationship between the alluvial and archaeological sequences of the Jordan 

Valley holds implications for interpreting the rise and fall of early agricultural societies in other dry 

regions of the world. Comparisons show that early desert agriculture was everywhere based on natural 

principles of geomorphology and hydrology, a pattern that has been called "geological opportunism," in 

which ancient farmers took advantage aggradational alluvial regimes and localized concentrations of 

soils and water. Depositional zones such as alluvial fans and floodplains were the most predictable 
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locations for long-tenn agricultural production in highly variable desert environments. Conventional 

wisdom has held that the earliest type of agriculture in the Old World was shifting, long-fallow dry 

fanning in the rain fed foothills of the "Fertile Crescent." Similar scenarios have dominated models of 

early agriculture in the New World. But accumulating evidence shows that fixed-plot, non-fallow 

horticulture developed earlier in localized zones of naturally fertile alluvium, high water tables, aand 

regular inundations in semi-arid landscapes. It now seems likely that the earliest type of agriculture in 

the dry lands of both the Old and New Worlds was floodwater fanning. 

The stability of early agricultural settlements in these settings was ultimately related to the 

relative success of cultural adaptations to long-tenn equilibria of environmental processes. Total 

collapse of ancient desert ~iv.ilizations, contrary to popular notions, was not often due to political 

upheavals or invasions of "barbaric" foreigners. More often it was the consequence of episodal, extreme 

climatic or alluvial events that could not be anticipated because of their relative infrequency, or of 

steady environmental degradation due to over-intensification of water and soil use as populations 

approached long-tenn carrying capacities. The desert frontier of fanning, perhaps the earliest 

agricultural frontier, expanded and contracted in response to secular environmental cycles and in relation 

to cultural management or mismanagement of limited resources in inherently risky environments. 
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Ohalo II: 212.15-20 charcoal 19,250 ± 460 RT-I250 Nadel and Hershkovitz (1991) > 
::tl 

Ohalo II: 212.12-14 charcoal 19,000 ± 190 RT-1251 Nadel and Hershkovitz (1991) t:;:1 

Ohalo II: 212.13-15 charcoal 18,900 ± 400 RT-1252 Nadel and Hershkovitz (1991) 0 z 
Ohalo II: 212.38-43 charcoal 17,500 ± 200 RT-1297 Nadel and Hershkovitz (1991) 
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Ohalo II: 212.10 charcoal 19,500 ± 170 RT-1342 Nadel and Hershkovitz (1991) ;I> 
Ohalo 11: 212.10 charcoal 18,600 ±220 RT-1343 Nadel and Hershkovitz (1991) 0-3 
Ohalo II: 212.15 charcoal 18,700 ± 180 RT-1358 Nadel and Hershkovitz (1991) tr:l 

Vl 
... Ohalo II: surface charcoal 15,550 ± 130 RT-1246 Nadel and Hershkovitz (1991) '%j 

• Wadi Hammeh 31 shell 16,740 ±220 ANU-4654 Edwards et a1. (1988:530) ::tl 
0 

Late Kebaran 
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... Ein Gev I: L.4 bone 15,700 ± 415 GrN-5576 Bar-Yosef and Vogel (1987) 
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• Wadi Ziqlab 200 bone 14,850 ± 160 TO-991 Banning p.c., (1992) tr:l 
• Wadi Ziqlab 200 bone 13,110 ± 130 TO-989 Banning p.c., (1992) ~ 

... Wadi Ziqlab 200 bone 12,660 ± 430 TO-2 11 6 Banning p.c., (1992) 0 
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• Wadi Ziqlab 200 bone 11,170 ± 100 TO-987 Banning p.c., (1992) 0 
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Geometric Kebaran Z 
... HllOn II shell 17,600 ± 600 RT-386 Bar-Yosef (1975:10) -< 
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Early Natufian t"" 
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Beidha: C-OO-16, Level 4 charcoal 12,450 ± 170 AA-1465 Byrd (1989:26) 
Beidha: C-01-23, Level 4 charcoal 12,130 ± 190 AA-1464 Byrd (1989:26) 

* Beidha: C-OI-24, Level 2 charcoal 10,910 ± 520 AA-1462 Byrd (1989:26) 
* Beidha: C-OO-16, Level 2 charcoal 8390 ± 390 AA-1461 Byrd (1989:26) 

Wadi Hammeh 27 Ph. I charred seeds 12,200 ± 160 OxA-394 Edwards et a1. (1988: 530) 
Wadi Hammeh 27 Ph. I charred seeds 11,950 ± 160 OltA-507 Edwards et a1. (1988: 530) 
Wadi Hammeh 27 Ph. I charred seeds 11,920 ± 150 OxA-393 Edwards et a1. (1988: 530) 
Ain Mallaha: Level III charcoal 11,740 + 570 Ly-1661 Radiocarbon (1979) 21:443 
Ain Mallaha: Level III charcoal 11,310 :±: 880 Ly-1662 Radiocarbon (1979) 21:443 
Ain Mallaha: Level IV charcoal 11,590 ± 540 Ly-1660 Radiocarbon (1979) 21:443 

Late Natufian 
Salibiya I charcoal 11,530 ± 1550 RT-505A Valla (1987:293) 
Jericho: Site E I, II, V, St/ph 1. ii charcoal, ash 11,166 ± 107 P-376 Radiocarbon (1963) 5:84 
Jericho: Site E I, II, V, St/ph 1. ii charcoal 11,090 ± 90 BM-1407 Burleigh (1981:501-3); Radiocarbon (1982) 24:166 

* Jericho: Site E I, n, V, St/ph 1. ii charcoal 10,800 ± 180 GL-70 Burleigh (1981: 503) 
* Jericho: Site E I, II, V, St/ph 1. ii charcoal 9850 + 240 GL-69 Kenyon (1959: 8); Burleigh (1981: 502-3) 
* Jericho: Site E I, II, V, St/ph 1. ii charcoal 9800 :±: 240 GL;72 Kenyon (1959: 8); Burleigh (1981:503) 

Pre-Po!t!:!Y Neolithic A 
* Salibiya IX charcoal 18,500 ± 140 Pta-3385 Bar-Yosef (1991:7) 
* Salibiya IX charcoal 12,300 ± 47 Pta-3008 Bar-Yosef (1991:7) 

Gesher charcoal 10,020 ± 100 Pta4553 Bar-Yosef (1991:8) 
Gesher charcoal 9820 ± 140 RT-868A Bar-Yosef (1991:8) 
Gesher charcoal 9870 ± 80 Pta4595 Bar-Yosef (1991:8) 
Gesher charcoal 9790 ± 140 RT-868B Bar-Yosef (1991:8) 
'Iraq ed-Dubb charcoal 9950 + 100 9100 OxA-2567 Kuijt et a1. (1991) 
Gilgal I charcoal 9950"+ 150 RT-777 Noy (1989:17); Bar-Yosef (1991:7) 
Gilgal I charcoal 9920 ±70 Pta4588 Bar-Yosef (1991:7) 
Gilgal I charcoal 9900 + 220 RT-777? Noy (1989:17); Bar-Yosef (1991:7) 
Gilgal I charred seeds 9830 + 80 Pta4583 Noy (1989:17); Bar-Yosef (1991:7) 
Gilgal I charred seeds 9740"+ 100 Pta4585 Noy (1989:17); Bar-Yosef (1991:7) 
Netiv Hagdud: 15 m below surface charcoal 10,180 :±: 300 RT-502C Bar-Yosef et al. (1980:201) 
Netiv Hagdud: 80 cm below surface charcoal 9790 + 380 RT-502A Bar-Yosef et a1. (1980:201) 
Netiv Hagdud: L.l006 charcoal 9660 +70 Pta4556 Bar-Yosef et a1. (1991:421) 
Netiv Hagdud: L.l006 charcoal 9780 + 150 RT-762F Bar-Yosef et a1. (1991:421) 
Netiv Hagdud: L.lOO4 charred seeds 9700 :±: 150 8900 OltA-744 Bar-Yosef et a1. (1991:421) 

I.J.l -00 



Netiv Hagdud: L.l004 charcoal 9970 + 150 RT-762C Bar-Yosef et a1. (1991:421) 
Netiv Hagdud: L.1012 charcoal 9750 +90 Pta-4555 Bar-Yosef et a1. (1991:421) 
Netiv Hagdud: L.l00l charcoal 9780 +90 Pta-4557 Bar-Yosef et a1. (1991:421) 
Netiv Hagdud: L.l001 charcoal 9400 :± 180 RT-762D Bar-Yosef et a1. (1991:421) 
Netiv Hagdud: L.l002 charcoal 9600 + 170 RT-762B Bar-Yosef et a1. (1991:421) 
Netiv Hagdud: L.l000 charcoal 9680 + 140 RT-762A Bar-Yosef et a1. (1991:421) 
Netiv Hagdud: L.l007 charcoal 9700 +80 Pta-4590 Bar-Yosef et a1. (1991:421) 

* Jericho: Site D I, St/ph VI A.x-xi charcoal 10,300 :± 200 BM-106 Radiocarbon (1963) 5:107; Burleigh (1981:502-3) 
'" Jericho: Site D I, St/ph IV A.iva charcoal 10,300 .:!:500 BM-250 Radiocarbon (1969) 11:290; Burleigh (1981:502-3) 
• Jericho: Site F I, Stlph IV.iiib charcoal 1O,250.:!:200 BM-105 Radiocarbon (1963) 5:107; Burleigh (1981:502-3) 
• Jericho: Site D II, St/ph IX.xxii-xxiii charcoal 10,180 .:!: 200 BM-110 Radiocarbon (1963) 5:107; Burleigh (1981:502-3) 

Jericho: Site F I, Stlph IV A.iib charcoal 9775 + 110 P-378 Radiocarbon(1963) 5:84; Burleigh (1981:503-4) 
Jericho: Site D I, SI/ph VI A.x-xi charcoal 9655 + 84 P-379 Radiocarbon (1963) 5:84; Burleigh (1981:503) 
Jericho: Site E I, n, V, St/ph IV.viii charcoal, ash 9582 + 89 P-377 Radiocarbon (1963) 5:84; Burleigh (1981:503) 
Jericho: Site F I, Stlph IV A.iiib charcoal 9560 + 65 BM-1327 Burleigh (1981:502,4); Radiocarbon (1982) 24:166 
Jericho: Site E I, II, V, St/ph Vl.xxvii charcoal 9430 + 85 BM-1324 Burleigh (1981:502-3) Radiocarbon (1982) 24:166 

• Jericho: Site D II, Stlph Vl.via charcoal 9390 + 150 BM-251 Radiocarbon (1969) 11:290; Burleigh (1981:502-3) 
Jericho: Site F I, St.ph IV A.iiib charcoal 9380 + 85 BM-1322 Burleigh (1981:502,4) Radiocarbon (1982) 24:166 
Jericho: Site D I, St/ph VI A.x-xi charcoal 9380 + 85 BM-1323 Burleigh (1981:502-3) Radiocarbon (1982) 24:166 
Jericho: Site F I, St/ph VIII A.xv charcoal 9280 + 100 BM-1787 Radiocarbon (1982) 24:280; Burleigh (1984:762) 
Jericho: Site D I, St/ph VIII A.xvia charcoal 9320 + 150 BM-252 Radiocarbon (1969) 11:290; Burleigh (1981:502-3) 

'" Jericho: Site F I, St/ph VIII A.xvib charcoal 9230 +220 BM-1326 Burleigh (1981:502.4) Radiocarbon (1982) 24:166 
Jericho: Site F I, St/ph VIII A.xvib charcoal 9230 + 80 BM-1321 Burleigh (1981:502.4) Radiocarbon (1982) 24:165 
Jericho: Site F I, St/ph IX.xx-xxia charcoal 9200 +70 8200 BM-1789 Radiocarbon (1982) 24:280; Burleigh (1985:762-3) 

• Jericho: Site F I, St/ph VIII B.xviia . charcoal 8895 + 150 GL-43 Burleigh (1981:502.4), GL-39. diff. pre-treatmtnt 
• Jericho: Site F I, St/ph VIn B.xviia charcoal 8770 + 150 GL-39 Burleigh (1981:502,4); GL-40, -43. -46 
• Jericho: Site F I. St/ph VIII B.xviia charcoal 8690 :± 150 GL-40 Burleigh (1981:502.4); GL-39. diff. pre-treatment 

Pre.Potten: Neolithic B 
'" Jericho: Site E I, II, V. St/ph XIl.xviia charcoal 9170 + 200 BM-1l5 Radiocarbon (1963)5:107; Burleigh (1981:502, 4) 

Jericho: Site F I, St/ph XVIl.xxx charcoal 9140 +70 8125 GrN-942 Burleigh (1981:503.4); corrected Gro-942 
Jericho: Site F I, St/ph XVII.xx charcoal 9025 + 100 GrN-963 Burleigh (1981:503-4); corrected Gro-963 
Jericho: Site F I. St/ph XVII.xxx charcoal 8900 +70 Gro-942 deVries & Waterbolk (1958:1555); GL-38, -41, -42 
Jericho: Site M, St/ph XIII.lxxiv-XIV.lxxv charcoal 8810 + 100 BM-1772 Radiocarbon (1982) 24:279; Burleigh (1983:762-63) 
Jericho: Site F I. St/ph XVII.xxx charcoal 8785 + 100 Gro-963 deVries & Waterbolk (1958:1555) 
Jericho: Site M. St/ph XIV.lxxvi charcoal 8730 + 80 BM-I773 Radiocarbon (1982) 24:279; Burleigh (1983:762-63) 
Jericho: Site E I. II, V, St/ph X.xliii charcoal, ash 8658:; 101 P-381 Radiocarbon (1963)5:84; (Burleigh 1981:503-4) 
Jericho: Site E I, II, V, St/ph XII.xl viia charcoal, ash 8956 :± 103 P-382 Radiocarbon (1963)5:84, (Burleigh 1981:503-4) 

Vl .-
\0 



'" Jericho: Site E I. II. V. St/ph XIII.i 
'" Jericho: Site F I. St/ph XVII.xxx 

Jericho: Site M. St/ph XI.lvia 
'" Jericho: Site F I. St/ph XVII.xxx 

Jericho: Site M. St/ph XI.lxa 
Jericho: Site M. St/ph XIII.lxxa 
Jericho: Site D I. St/ph XIV.xxxvii 
Jericho: Site D I. St/ph XVA.xxxv.iia 
Jericho: Site M I. St/ph Xl.lv 

'" Jericho: Site E I. II. V. St/ph XIII.l 
'" Jericho: Site E I. II. V. St/ph XIII.liv 
• Munhata IV B or V 
'" Munhata IVA. frreplace 644 

Mazad Mazal 
Mazad Mazal 
Mazad Mazal 
Mazad Mazal 
Mazad Mazal 
Mazad Mazal 
Beidha: VI 
Beidha: VI 
Beidha: VI 
Beidha: VI 
Beidha: VI 
Beidha: VI 
Beidha: VI 
Beidha: VI 
Beidha: V 
Beidha: IV 
Beidha: IV 
Beidha: IV 
Beidha: IV 
Beidha: IV 
Beidha: II 
Beidha: late II 
Beidha: late II 

Pottery Neolithic B/Early Chalcolithic 

charcoal 
charcoal 
charcoal 
charcoal 
charcoal 
charcoal 
charcoal 
charcoal. ash 
charcoal 
charcoal 
charcoal 
soil 
soil 
charcoal 
charcoal 
charcoal 
charcoal 
charcoal 
charcoal 
charcoal 
charcoal 
charcoal 
charcoal 
nuts 
nuts 
charred wood 
charred wood 
charred wood 
chnrred wood 
charred wood 
charcoal 
charred wood 
charcoal 
charcoal 
charcoal 
charred wood 

8710 + 150 
8700 +200 
8700 + 110 

.8670 + 150 
8680 +70 
8660 +260 
8660 + 130 
8610 +75 
8540 + 65 
8390 +200 
8200 +200 
9160 + 500 
7370 + 400 
&480 +70 
&440 + 80 
8350 +75 
8330 +75 
8240 +95 
8070 +75 
8850 ± 150 
8770 ± 150 
8720 ± 150 
8940 ± 160 
8710 ± 130 
8640 ± 50 
8715 ± 100 
8546 ± 100 
8640 ± 160 
9128 ± 103 
8810 ± 50 
8765 ± 108 
8790 ± 200 
8730 ± 160 
8550 ± 160 
8892 ± U5 
9030 ± 50 

BM-253 
GL-42 
BM-1769 
GL-41 
BM-I770 
BM-1771 
BM-1793 
P-380 
BM-1320 
GL-36 
GL-28 
M-1793 
BM-1792 
B-2737 
Hv-9108 
KN-2444 
Hv-9107 
Hv-91 06 
KN-2443 
K-141O 
K-1411 
K-1412 
K-1086 
K-1082 
GrN-5063 
P-1378 
P-1379 
K-1083 
P-1380 
GrN-5136 
P-1381 
BM-lll 
K-1084 
K-1085 
P-1382 
GrN-5062 

Radiocarbon (1969) 11:291; Burleigh (1981): 502,4 
Burleigh (1981:502,4); GL-38. diff.pre-treatment 
Radiocarbon (1982) 24:279; Burleigh (1983:762-63) 
Burleigh (1981:502. 4) GL-38. diff. pre-treatment 
Radiocarbon (1982) 24:279; Burleigh (1983:762-63) 
Radiocarbon (1982) 24:279; Burleigh (1983:762-63) 
Radiocarbon (1982) 24:280; Burleigh (1983:762-63) 
Radiocarbon (1963)5:84. Burleigh (1981:503-4) 
Burleigh (1981 :502,4); Radiocarbon (1982) 24: 165 
Burleigh (1981:502.4) 
Zeuner (1956:197); Burleigh (1981:502-4) 
Radiocarbon (1970) 12:179 
Radiocarbon (1970) 12:178 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1931:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
Bar-Yosef (1981:566) 
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'" Wadi Ziqlab 200 bone 7800 ± 70 6689-6495 TO-1407 Banning p.c., (1992) 
Wadi Ziqlab 200 charcoal 6630 ± 80 5627-5480 TO-2115 Banning p.c., (1992) 
Wadi Ziqlab 200 charcoal 6590 ± 70 5562-5429 TO-2114 Banning p.c., (1992) 

'" Wadi Ziqlab 200 bone 5740 ± 110 4770-4470 TO-1086 Banning p.c., (1992) 
Tsaf: St I. Ph.I sq. E5 L.28 charcoal 6980 + 180 6073-5640 W508A(1) Gophna and Kislev (1979:112) 
Tsaf: St I, Ph.I sq. E5 L.28 ch:ucoal 6720 "+ 460 6076-5230 W508A(2) Gophna and Sadeh (1988-89:33) 
Ghassul: Area A III, 201.9 Pit A wood 6550"+ 160 5620-5330 SUA-732 Hennessy p.c. 
Ghassul: Area A II, p. 107.3 and 4 wood 6430"+ 180 5510-5230 SUA-736 Hennessy p.c. 
Ghassul: Area A III, 201.12A wood 6370 "+ 105 5471-5230 SUA-734 Hennessy p.c. 
Ghassul: Area E X, p.2.3a wood 6300 "+ 110 5350-5210 SUA-738/1 Hennessy p.c. 
Ghassul: Area E X, p. 3.3B.3c wood 6070 :± 130 5220-4841 SUA-739 Hennessy p.c. 

Late Chalcolithic 
Ghassul: Level III charcoal 5500 + 110 4460-4240 RT-390A Lee (1973:329-30) 
Nahal Hever charred mat 5460 "+ 125 4458-4161 1-616 Aharoni (1962:189-90) 
Pella Area XIV charred grains 5430:± 60 4351-4237 SUA-2391 Walmsley (1989:413); Hanbury-Tenison (1992:24) 
Nahal Mishmar. Cave I reed mat 5390 + 150 4360-4007 BM-140 Radiocarbon (1968) 10:4 
Nahal Mishmar. Cave I reed mat 4880 "+ 250 3970-3370 W-1341 Radiocarbon (1965) 7:396-97 
Nahal Mishmar. Cave I reed mat 4780 "+ 100 3690-3380 1-285 Radiocarbon (1965) 7:396-97 
Nahal Mishmar. Cave 1 wood 4760 "+ 120 3690-3370 1-353 Bar-Adon (1980:199,216) 
Nahal Mishmar. Cave 2 cloth 4725 :± 230 3777-3108 1-1819 Bar-Adon (1980:199,216) 

Proto-Urban l Early Bronze I 
Handaquq: SCI charred grain 4685 + 65 3613-3367 AA-5284 Mabry 
Handaquq: SC3 charred grain 4495:± 55 3342-3045 AA-5286 Mabry 
Wadi Ziqlab 60 charred olive pit 4660 ± 50 3508-3362 TO-2791 Banning p.c., (1992) 
Wadi Ziqlab 60 charred olive pit 4560 ± 50 3365-3137 TO-279O Banning p.c., (1992) 
Bab edh-Dhra: Tomb Al00 wood 4630 + 90 3511-3199 SI-331OA Weinstein (1984:336) 
Jericho: Tomb A 94 charcoal 4570"+ 50 3369-3142 BM-1328 Burleigh (1981:502,4) 
Jericho: Tomb A 94 charcoal 4500"+ 60 3345-3045 BM-1329 Burleigh (1981:502.4) GL-24 
Jericho: Tomb A 94 charcoal 4480"+ 50 3335-3042 BM-I775 Radiocarbon (1982)24:279; Burleigh (1983:762-63) 
Jericho: Tomb A 94 charcom 4380 :±50 3092-2920 BM-I774 Radiocarbon (1982) 23:279 

Early Bronze II 
Handaquq: SE.I. L. 026 charcoal 4475 + 50 3334-3040 AA-5287 Mabry 
Handaquq: SC2 charred grain 4345:± 75 3072-2908 AA-5285 Mabry 
Wadi Ziqlab GO charred olive pit 4360 ± 50 3038-2916 TO-2792 Banning p.e., (1992) 
Bab edh-Dhra: Charnel house A 55 charcoal 4420 .±. 80 3308-2922 SI-2501 Weinstein (1984:345) 
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Bab edh-Dhra: Charnel house A 51, fl cloth, wood 4350 + 180 3330-2704 M-2037 Radiocarbon (1970) 12:179 
Bab edh-Dhra: Charnel house A 55 charcoal 4320 + 65 3031-2899 SI-2874 Rast and Schaub (1980:46) 
Bab edh-Dhra: Field XII.2, L.9 wood, ash 4245 +80 2920-2702 SI-2503 Rast and Schaub (1980:46) 
Bab edh-Dhra: Field XIII, L.9 wood 4205 + 85 2914-2626 SI-2868 Rast and Schaub (1980:46) 
Jericho: Tr.IlI, St/ph XIV.xIiva charcoal 4175 + 48 2887-2628 BM-548 Radiocarbon (1977) 19:152; Burleigh (1981:502,4) 
Jericho: Tr.III, St/ph XV.li-liii charcoal 4204 +49 2901-2700 BM-549 Radiocarbon (1977) 19:152; Burleigh (1981:502,4) 
Jericho: Tr.III, St/ph XVl.Ixi-Ixii charcoal 4126 + 50 2874-2607 BM-550 Radiocarbon (1977) 19:152; Burleigh (1981:502,2) 
Jericho: Tr.III, St/ph XVI.Ixii-Ixiii charcoal 4080 +70 2861-2578 BM-1778 Radiocarbon (1982) 24:279; Burleigh (1983:762-63) 
Jericho: Tr.III, St/ph XVI.Ixii-lxiii charcoal 4160 + 80 2870-2611 BM-1779 Radiocarbon (1982) 24:279; Burleigh (1983:762-63) 
Jericho: Tr.III, St/phXVI.Ixv-Ixvi charcoal 4080:± 42 2861-2578 BM-551 Radiocarbon (1977) 19:152; Burleigh (1981:502-4) 

Early Bronze III 
Jericho: Tr.III, St/phXVII.lxviiia charcoal 4115 + 39 2869-2605 BM-552 Radiocarbon (1977) 19:152; Burleigh (1981:502,4) 
Jericho: Tr.II1, St/phXVII.lxviiia charcoal 3890 + 60 2468-2298 BM-1780 Radiocarbon (1982) 24:279; Burleigh (1983:762-63) 
Jericho: Tr.II, St/phXVIII.lviii charcoal 3940 + 80 2573-2343 BM-1783 Radiocarbon (1982) 24:280; Burleigh (1983:762-63) 
Jericho: Tr.III, St/phXIX.lxxvi-Ixxviia charcoal 4120 + 40 2870-2611 BM-1781 Radiocarbon (1982) 24:280; Burleigh (1983:762-63) 
Numeira: SE 3/1, L.9 grapes 4310 :± 70 3028-2891 SI-4137 Rast and Schaub (1980:46) 
Numeira: SE 8/1, L.12 thatching 4180 ± 60 2893-2626 P-3454 Weinstein (1984:344) 
Numeira: NE 3/1, L.15 charcoal 4130 + 70 2881-2587 SI-4138 Rast and Schaub (1980:47) 
Numeira: NE 4/4, L.16 charred grains 4090:± 70 2870-2506 P-3367 Weinstein (1984:344) 
Numeira: SE 3/4, L.7 charcoal 4085 + 55 2865-2509 SI-4136 Rast and Schaub (1980:47) 
Bab edh-Dhra: Charnel house A 55 cloth, charcoal, ash 4015 +75 2853-2465 SI-2499 Rast and Schaub (1980:46-47) 
Bab edh-Dhra: Charnel house A 55 cloth, charcoal, ash 3680 +90 2199-1946 SI-2497 Weinstein (1984:345) 
Bab edh-Dhra: Field X.3, L.49 charcoal 3805 + 60 2450-2143 SI-2872 Weinstein (1984:343) 
Bab edh-Dhra: Field X.3, L.60 charcoal 3595 :± 70 2110-1884 S-2875 Weinstein (1984:343) 

Early Bronze IV 
Jericho: Tr.III, St/phXVIII.lxxii charcoal 3922 + 78 2564-2323 BM-553 Kenyon and Holland (1983:xxxvii) 

• Jericho: Tr.III, St/phXIX.lxxvi charcoal 4170 +42 2884-2628 BM-554 Kenyon and Holland (1983:xxxviii) 
Jericho: Tr.lI, St/phXXl.Ixviii-XXII.lxix(a) charcoal 3620 +40 2037-1934 BM-1784 Kenyon and Holland (1983:xl) 
Jericho: Tr.I1I, St/phXX.lxxxa charcoal 3560 +40 1964-1882 BM-1782 Kenyon and Holland (1983:xl) 
Handaquq: surface sherd residue 3780 + 65 2341-2044 AA-7814 Mabry 
Bab edh-Dhra: Field X, Ph.3 olive stones 3770:± 60 2301-2049 P-2573 Radiocarbon (1978) 20:226 

lOne Sigma (68%); 5568 "Libby" half-life; A.D. 1950 datum. 

2 20 year atmospheric record to 7210 dendrocalibrated B.C. (ca. 8100 14C B.P.); University of Washington Quaternary Isotope Lab Radiocarbon Calibration 
Program (Rev. 2.0); dendrocalibration to 9200 B.C. (ca. 10,000 14C b.p.) from Becker et al. 1991. 
Probably unreliable age. 
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APPENDIX B: LIST OF EARLY HABITATION SITES IN THE JORDAN VALLEY 

Palestine Grid 
Coordinates 

Name East North Size(ha.) Reference 

Early Natufian 
En Gev IV 210.7 242.3 Bar-Yosef 1978 
Wadi Hammeh 27 207.6 208.2 .5 Edwards & Colledge 1985 
Ala Safat 208.0 168.0 Waechter 1948 
Fazael VI 188.4 162.1 .05 Bar-Yosef et al. 1974 
Salibiya XII 192.6 153.9 .02 Schuldenrein & Goldberg 1981 

Late Natufian 
Ein Gev XII 212.3 243.2 ;25 Bar-Yosef 1978 
Jebel el-Mustah 210.8 200.8 .75 Mabry & Palumbo 1988 
Fazael IV 189.1 162.2 .15 Bar-Yosef et al. 1974 
Gilgal III 193.3 154.7 Schuldenrein & Goldberg 1981 
Salibiya XIV 192.9 154.6 .15 Schuldenrein & Goldberg 1981 
Salibiya III 193.2 154.4 Schuldenrein & Goldberg 1981 
Salibiya II 193.1 154.3 Schuldenrein & Goldberg 1981 
Salibiya I 193.0 154.2 .05 Schuldenrein & Goldberg 1981 
Salibiya XIII 192.8 154.0 Schuldenrein & Goldberg 1981 
Jericho (Mid-Late) 192.1 142.0 Kenyon 1976: 550-64 
Urn el-Quttein 214.2 136.9 .75 Mabry 

Pre-Potten: Neolithic A 
Gesher 201.8 223.5 Garfinkel 1989 
'Iraq ed-Dubb 216.9 199.6 .05 Palumbo et al. 1990 
Gilgal I (Salibiya IX) 193.3 154.7 1.0 Noy et al. 1980 
Netiv Hagdud 192.0 154.4 1.5 Bar Yosef et al. 1980 
Jericho 192.1 142.0 2.5 Kenyon 1976 

Pre-Potten: Neolithic B 
Sheikh 'Ali, Kh. 202.7 234.0 6.0 Pr3usnitz 1955 
Munhata, el- 201.8 224.0 (10.0) Zori 1962 
er-Rahib 218.1 200.2 6.0 Palumbo & Mabry 1991 
Farah, T. el- 182.0 188.0 5.0 De Vaux 1970 
Shueib, W. 218.8 153.4 5.0 Rollcfson 1987 
Jericho 192.1 142.0 4.0 Kenyon 1976 

Pottery Neolithic A 
Sheikh 'Ali, Kh. 202.7 234.0 (6.0) Prausnitz 1970 
Abu Niml 207.9 231.8 Glueck 1951 
Sha'ar ha-Golan 207.3 231.7 2.5 Stekclis 1972 
'Adasiyyah 207.5 229.3 Stckelis 1972 
Munhata, cl- 201.8 224.0 (10.0) Tzori 1958 
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ed-Debab 205.4 218.5 Kafafi 1982 
'Arba'in, T. el- 205.7 213.8 Kafafi 1982 
el-Khirbeh es-Soda 200.0 214.1 Twri 1958 
Hamadiya 199.4 213.8 .01 Twri 1958 
Barta, T. el- 200.5 213.5 Twri 1958 
Wadi el-Yabis 205.2 200.2 .25 Kirkbride 1956 
Abu Hamid 203.7 191.6 (5.6) Dollfus et aI. 1989 
FaIah, Kh. 204.7 183.9 Kafafi 1982 
en-Nkheil. T.(South) 205.6 180.7 Kafafi 1982 
Qatar ez-Zakari 207.0 174.6 (1.0) Mabry 
Jebel Abu Thawab 229.9 174.6 2.0 Kafafi 1985 
Jericho 192.1 142.0 (4.0) Kenyon 1976 

PNB/Early Chalcolithic 
Huttiye. Kh. el- 215.1 248.4 Epstein & Gubnan 1972:285 
Ein Hamam 194.0 247.0 Prausnitz 1959: 170 
Jisr Quleid (Khalid) 221.0 238.5 Mellaart 1962:140 
Qurs. T. (Northwest) 230.8 237.3 1.0 Kerestes et aI. 1978:124 
Yin'am, T. 198.3 235.5 (.2) Liebowitz 1982:64-6 
Sheikh 'Ali, Kh. 202.7 234.0 (6.0) Prausnitz 1955:271 
Golan Survey Site 209 210.6 232.4 Epstein & Gubnan 1972:292 
Abu Naml/Station IV 207.9 231.8 Glueck 1951:141 
Qishyon, T. (Qasim) 187.2 229.7 (5.0) Amon 1982:100 
Rekhesh, T. 194.0 228.8 (4.0) Zori 1977:116-20 
Baqurah 205.5 227.7 Kafafi 1982 
Shuna, Kh. (North) 207.4 224.2 (15.0) Gustavson-Gaube 1986:69-113 
Munhata, el- (H.Minha) 201.8 224.0 (10.0) Zori 1962: 139 
Jamulta 220.6 220.7 .1 Mittmann 1970:34-5 
ed-Debab 205.4 218.2 Kafafi 1982 
Ein el-Meta, T. 181.9 218.5 .2 Zori:1977:19-23 
Kefar Yekhezkel 184.8 217.4 .2 Zori: 1977:69 
Giv'at Yonathan (el-KarIn) 184.7 216.4 .7 Zori: 1977:8-9 
Yosef, T. (T.Sheikh Hassan) 188.2 215.2 .2 Zori: 1977 :26-7 
'Arba'in, T. el- 205.7 213.8 Kafafi 1982 
Huga, T. (T. el-Barta) 200.6 213.6 .7 Zori:1962:142 
Fendi. T. 204.9 212.7 .4 Kareem 1989:99 
Marqa'ah, Kh.el- 207.3 212.5 Kafafi 1982 
Beth Shan 197.5 212.3 (7.0) Kempinski 1975:207-209 
Tabaqat Fahl/Pella 207.8 206.4 (30.0) Smith 1983:363-73 
Zaqqum. T. 205.5 205.7 .5 Kafafi 1982 
Tsaf, T. el- 202.3 201.7 Gophna 1979c:54-6 
Ma'ajajeh, Kh. 203.2 201.0 (2.0) Kafafi 1982 
Abu Nijras 202.9 200.1 .5 Ibrahim et aI. 1976:49 
Khisas ed-Dcir, Kh. 200.4 199.0 Mellaart 1962.152 
Beidha, T. el- (Ein Bcidha) 197.9 198.6 .7 Miumann 1970: 130 
Urn el-Amdan 200.4 198.1 Mittman 1970:131 
Abu Habit, T. (North) 204.3 197.2 .1 Ibrahim et aI. 1976:49 
Hejcijeh, Kh. 207.3 194.0 (1.0) Ibrahim et aI. 1976:50 
Sleikhat. Maqbaret es- 206.7 193.0 (1.0) Kafafi 1982 
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Abu Hamid 203.7 191.6 (5.6) Dollfus et at. 1989 
Hamra. al- 205.0 188.5 (8.0) Kafafi 1982 
Farah. T. el- (North) 182.0 188.0 (5.0) DeVaux 1976:395-404 
Sa'idiyeh. T. es- 204.6 186.1 (8.0) Tubb 1986:115-29 
Seqa'ah. T. 203.4 185.4 .25 Kafafi 1982 
Qos. T. el- 208.7 183.4 (2.2) Kafafi 1982 
Falah. Kh. 204.7 183.9 Kafafi 1982 
Nekheil. T. en- (South) 205.6 180.7 Kafafi 1982 
Dharar (Hajar Abu Sa'ab) 209.0 179.0 Muheisen 1988:519 
Qa'dan N. 209.1 178.8 Kafafi 1982 
Qa'dan S. 209.1 178.6 Kafafi 1982 
Ein Sabha 212.0 178.0 Gordon & Villiers 1983:285-87 
Dhahab esh-Sharqiya T. edh- 215.3 177.2 Gordon & Villiers 1983:285-87 
Mastaba. el- 230.9 177.1 Gordon & Knauf 1987 
Dhahab el-Gharbiya. T. edh- 215.0 177.1 Gordon & Villiers 1983:285-87 
Ghreirnun. T. 220.0 177.0 Gordon & Villiers 1983:285-87 
Abu en-Najr 218.0 177.0 Gordon & Villiers 1983:285-87 
Dhahab Survey. Site 23 216.0 177.0 Gordon & Villiers 1983:285-87 
Dhahab. T. edh- 214.0 177.0 Gordon & Villiers 1983:285-87 
Ein el-Karm 230.0 176.0 Gordon & Knauf 1987 
Haud Urn el-Jihash 229.2 175.8 Gordon & Knauf 1987 
Urn el-Basatin I 229.7 175.3 Gordon & Knauf 1987 
Urn el-Idham. Kh. 215.0 175.0 Gordon & Villiers 1983:285-87 
Qatar ez-Zakari 207.0 174.6 (1.0) Mabry 
Kataret es-Samra 203.7 174.1 Kafafi 1982 
Dhm' el-Husseini 207.6 173.6 Kafafi 1982 
Hejaj. T. 215.3 173.0 Glueck 1939:236 
Dibab. ed- (Sbeihi) 216.0 172.0 Gordon & Villiers 1983:285-87 
Sleihi (Salihi) 228.0 171.0 Kirkbride 1959:53 
Fazael III 190.9 161.7 Goring-Morris 1980:7 
Ghannam 205.5 145.2 (1.0) Ibrahim et a1. 1988: 191 
'Mfash 207.1 145.1 (3.5) Ibrahim et al. 1988:191 
Ghrubba (East) 206.5 144.7 (1.0) Ibrahim et at. 1988:191 
Ghrubba. T. 206.0 144.5 3.0 Mellaart 1962:136 
Jericho 192.1 142.0 (4.0) Kenyon 1976:55-64 
es-Sadd el-Gharbi 206.1 137.5 Kafafi 1982 
Qabr Effendi (East) 206.4 137.4 1.0 Mabry 
Qabr Effendi 206.4 137.3 (2.0) Mabry 
Wadi el-Malih 209.9 135.4 (6.0) Kafafi 1982 
Ghassul. T. 207.2 134.9 (30.0) Mallon et al. 1934 
Ghassul (Southeast) 208.5 134.1 Ibrahim et at. 1988:193 
Azeimeh (North) 209.4 132.7 4.5 Ibrahim et a1. 1988:193 
Azeimeh (South) 209.0 132.1 1.5 Ibrahim et at. 1988:193 

Late Chalcolithic 
Golan Survey. Site 152 219.1 249.5 Epstein & Gutman 1972:284 
Khashash. el- 213.1 248.1 Epstein & Gutman 1972:284 
Tiberias 200.8 242.8 Yeivin 1952:141 
Golan Survey. Site 188 217.1 241.4 Epstein & Gutman 1972:289 
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Yaqusa, el- 218.8 240.8 Epstein & Gutman 1972:289 
Kafr Kanna/Cana 182.0 239.1 Burkhalter 1950, Site 31 
Yin'am, T. 198.3 235.5 (.2) Liebowitz 1981:79-94 
Soda, Kh/En Shehor 189.0 235.1 (.7) Zori 1977:136 
Golan Survey, Site 206 210.8 234.3 Epstein & Gutman 1972:292 
Sheikh 'Ali, Kh.ff. AI: 202.7 234.0 (6.0) Prausnitz 1955:271 
Jordan Valley (c.) 203.8 233.0 Ben-Arieh 1968:25 
Golan Survey, Site 209 210.6 232.4 Epstein, Gutman 1972:292 
Pithat ha-Yannouk (1) 201.5 232.1 Epstein 1984b:88-89 
Abu Naml (b.) "Station IV" 207.9 231.8 Glueck 1951:141 
Aphikim 204.0 231.0 Isserlin 1950:95 
Qishyon, T. (1)/Qasim, T. 187.2 229.7 (5.0) Arnon 1982: 100 
Ma'og, Kh. 193.2 229.1 Zori 1977:115 
Rekhesh, T./Mukharkhash, T. 194.0 228.8 (4.0) Zori 1977:116-120 
Delhamiya, T. (near) 203.7 228.7 Amiran 1977a:48-56 
Goren, el- 190.6 228.5 Zori 1977: 115 
Tiraf el-AmranlPardes Gazit 193.4 228.3 Zori 1977:116 
Hujaj 220.0 227.8 (2.0) Hanbury-Tenison etal. 1984:390 
Baqurah 205.6 227.7 Ibrahim et al. 1976:49 
Iraq el-'Ida/Araq el-'Ida 205.1 227.7 Maisler & Yeivin 1945:18 
Safsafot, H.{Zafzafa, H. 186.9 227.6 (.45) Zori 1977:113-114 
Wadi Arab Survey 1983, Site 18 213.5 226.8 (2.0) Hanbury-Tenison et al. 1976:49 
Idma, T./Adamot, H. 200.9 226.2 (3.0) Zari 1962:145 
Jordan Valley (a.) 203.1 226.0 Ben-Arieh 1968:25 
Achin, H./Akin, H. 199.1 225.7 (.2) Zori 177:130 
Mikhlaa'/Gesher (A.Q.S.) 203.2 225.4 5.0 Zori 1962:136-137 
Jordan Valley (b.) 202.9 225.3 Ben-Arieh 1968:25 
Gesher. IGbbutz 202.0 225.2 6.0 Zori 1962:147-8 
Gesher (near) 201.4 224.9 Zori 1962:147 
Mufaz/Faz, el- 201.6 224.6 .2 Zori 1962:148 
Mintar. T. el- 208.0 224.5 Ibrahim et al. 1976:48 
Shamat, T./Shemdin. T. esh- 203.3 224.4 .2 Zori 1962:137-8 
Giv'at ha-Mokshim/Yaqush. H. 202.5 224.4 (2.5) Zori 1962: 138-9 
Hadid, el-/Baddud. H. 202.7 224.3 1.0 Zori 1962:138 
Shuna. Kh. (North) 207.4 224.2 (15.0) Gustavson-Gaube 1986:69-113 
Munhata, el-/Minha, H. 201.8 224.0 (10.0) Zori 1962: 139 
Rayy. T. er- (North) 207.9 223.8 Ibrahim et al. 1976:49 
Badriye, Kh./Bidra, H. 200.1 223.2 Zori 1962:149 
Pipe Line/Lands of Neve Ur 203.5 222.0 10.0 Zori 1962: 140-1 
IGttan. T./Musa. T. 204.1 221.8 (4.0) Eisenberg 1977:77-81 
Neve Ur (1) 203.6 221.8 20.0 Perrot et aI. 1967:201-232 
Gizir Yuvla 194.0 221.5 Zori 1977:91 
Torviahffurbyiah 196.8 219.1 Zori 1977:93 
Debab, ed- 205.4 218.5 Ibrahim et aI. 1976:73 
En Yizre'el/Ein el-Meta. T. 181.9 218.2 (2.2) Zori 1977:19-23 
Zor Razine 204.0 218.0 6.0 Zori 1962:141 
Isma'il. T. (near)/Yisma'el. T. 203.1 217.5 6.0 Zori 1962:141 
Kefar Yekhezkel (near) 184.8 217.4 (.2) Zari 1977:69 
Giv'at Yonathan/Karm, el-Ob) 184.7 216.4 (.7) Zori 1977:8-9 
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Richan. H./Rikhaniya. Kh.er- 186.9 215.3 .4 Zoir 1977:25 
Wadi Ziglab Survey. Site 31 214.1 215.2 Banning 1985. Site 31 
Yosef. T.(a)/Sheikh Hasan T. 188.2 215.2 (.2) Zori 1977:26-27 
Mazarim. H./Mazar. Kh. 184.1 214.7 (.2) Zori 1977:6 
Khuneizir 199.9 214.3 .2 Zori 1962:196 
Hamadiya (near) 201.1 213.9 .1 Zori 1958a:49 
Sheikh Salih. T. esh- 200.8 213.9 (4.0) Zori 1962: 142 
Arba'in. T. el- 205.7 213.8 Ibrahim et al. 1976:49 
Araq er-Rashdan. Kh. 207.4 213.7 Ibrahim et al. 1976:49 
Zahra, T. 192.9 213.1 (.2) Zori 1962:184 
Twa1. Kh. et- 199.0 212.8 Zori 1962:144 
Fendi. T. 204.9 212.7 .4 Glueck 1951:246-7 
Marqa'ah. Kh. el- 207.3 212.5 Ibrahim et al. 1976:49 
Beth Shan (1) 197.5 212.3 (7.0) Kempinski 1975:207-29 
Beth Shan. Shikkun Aleph 197.1 212.1 Zori 1962:188 
Ein Hayym 191.0 212.0 Zori 1962:184 
Sheikh Mohammed. T. 205.1 211.6 Ibrahim et al. 1976:49 
Sokba. T./Shok. T.esh- 193.3 211.5 .2 Zori 1962:185 
Shokek. T./Soqeq/Shamdin. T. 193.7 211.4 .2 Zori 1962: 185-6 
Diyabeh. T. ed-/Abu Hashi 203.6 211.1 Zori 1962:155 
Me'araz Hayym 201.6 211.1 Zori 1962:169-70 
Beth Shan. Shikkun Yaw 197.1 210.8 (10.0) Zori 1962:187 
Resifim 196.3 210.7 Zori 1962:193 
Ajami Tubna. T.el- 219.5 208.2 Banning 1985. Site 6 
Hisa/Khisa. el- 202.5 207.0 .2 Zori 1962:161 
Tabaqat-Fahl/Pella 207.8 206.4 (30.0) Wa1msley 1989 
Sede Eliyahu 198.5 205.7 .2 Zori 1962: 167-68 
Sede Eliyahu (near) 197.4 205.6 Zori 1962:176 
Jama'in. T. el- 202.5 201.7 .2 Zori 1962: 162 
Jelmet esh-Shariyeh 213.6 201.6 (7.5) Pa1umbo et al. 1990 
Sufuh. el-ffzaf. T. ez- 202.3 201.4 Zori 1962: 163 
Sufuh. Kh. es- 201.6 201.3 Zori 1962: 193 
Ma1qoah. T./Maghuz T. 196.6 201.1 (.2) Zori 1962:174 
Ma'ajajeh. T. el- 203.2 201.0 (2.0) Ibrahim et al. 1976:49 
Abu Kharaz. T. 206.1 200.7 (1.2) Ibrahim et al. 1976:48 
Meqbereh East 206.0 200.6 (.65) Mabry & Pa1umbo 1988 
Maqbarat Wadi Yabis el-Qadimeh 205.2 200.2 .25 Ibrahim et al. 1976:49 
Abu Nijras 202.9 200.1 .5 Ibrahim et al. 1976 
Mahruqat. Kh. el- 205.8 200.0 (4.5) Mabry & Palumbo 1988 
Khawarij. el- 213.9 199.8 20.0 Mabry & Pa1umbo 1988 
Ras Umm ez-Zreq 230.2 198.1 (.7) Mittmann 1970:76 
Umm el-Amdan. T. (a) 200.4 198.1 Mitmann 1970: 131 
Abu Habil. T. (North) 204.3 197.2 .1 Ibrahim et at. 1976:49 
Abu Habil. T. (South) 204.4 196.7 Ibrahim et at. 1976:49 
Subeirra/Sberre. es- 207.7 196.4 5.25 Mittman 1970:62 
Qarn. Kh. el- 204.4 195.3 Ibrahim et a1. 1976:49 
Hejeijeh. Kh. 207.3 194.0 (1.0) Ibrahim et al. 1976:50 
Hejcijch. T. (1) 207.4 193.7 1.25 Ibrahim et a1. 1976:50 
Hcncidch. T. 207.3 193.6 1.0 Irbahim et at. 1976:50 
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Maqbarat es-Sleikhat 206.7 193.0 (1.0) Ibrahim et a1. 1976:50 
Abu el-Aqarib, T. 205.8 193.0 Ibrahim et aI. 1976:50 
Ein Hanidah 207.0 192.0 Muheisen 1988:520 
Abu Hamid, T. 203.7 191.6 (5.6) Dollfus et a1. 1988:567-601 
Handaquq, T. el- (a)(1) 206.2 189.7 (25.0) Mabry 1989 
Handaquq, T. (near) 206.6 189.6 .01 Mabry 1989 
Subeiteh (village) 204.2 189.2 Ibrahim et a1. 1976:50 
Hamra, el- 205.0 188.5 (8.0) Ibrahim et a1. 1976:50 
Farah, T. el-(North)(1) 182.0 188.0 (5.0) De Vaux 1976:395-404 
Qelaya, T. el- 206.3 186.1 Glueck 1951:290 
Sa'idiyeh, T. es- (1) 204.6 186.1 (8.0) Tubb 1986:115-29 
Sa'idiyeh et-Tahta, T.es- 204.0 186.0 DeContenson 1960:49-56 
Seqa'ah, T. 203.4 185.4 .25 Ibrahim et a1. 1976:50 
Felah, Kh. 204.7 183.9 Ibrahim et a1. 1976:50 
Qos, T. el- 208.7 183.4 (2.2) Ibrahim et a1. 1976:50 
Buweib, Kh. 205.9 182.7 Ibrahim et a1. 1976:50 
Buweib, T. 205.5 182.5 Ibrahim et aI. 1976:50 
Miske, T./Misqa, T. 187.3 182.5 (2.50) Kallai 1972: 164 
Nekheil South, T. en- 205.6 180.7 Ibrahim et a1. 1988:190 
Salim 181.3 179.5 .20 Campbell 1968:25-26 
Qa'adan North, T. el- 209.1 178.8 Ibrahim et a1. 1988:190 
Qa'adan South, T. el- 209.1 178.6 Ibrahim et a1. 1988: 190 
Deir AlIa, T. 208.8 178.2 Franken 1975:321-24 
Wadi Hawarith Pump Station 212.0 178.0 Gordon & Villiers 1983:285 
Ein Sabha 212.0 178.0 Gordon & Villiers 1983:285 
Alia, T. (l)/Handaquq, T. (b) 210.8 177.4 (10.0) Ibrahim et a1. 1988:191 
Dhahab el-Gharbiya, T. edh- 215.0 177.1 Gordon & Villiers 1983:285 
Ghreimun, T. 220.0 177.0 Gordon & Villiers 1983:285 
Dhahab Survey, Site 23 216.0 177.0 Gordon & Villiers 1983:285 
Dhahab, T. (extension) 214.0 177.0 Gordon & Villiers 1983:285 
Mu'a1laqah, el-/Khuyuf 220.0 176.0 Gordon & Viiliers 1983:285 
Meidan, T. el- 208.6 175.8 Glueck 1951:314 
Umm el-Idham, Kh. 215.0 175.0 Gordon & Villiers 1983:285-7 
Zakari, T. 207.0 174.4 Ibrahim et a1. 1988:191 
Mhith 207.0 174.2 Ibrahim et a1. 1988:191 
Qataret es-Samra I 203.7 174.1 .56 Ib:allim et a1. 1988:190 
Abu Buseila 214.0 174.0 Gordon & Villiers 1983:285-7 
Shunet el-Masnaa 195.0 174.0 Bar-Adon 1972:102 
Dhra el-Huseini 207.6 173.6 Ibrahim et al. 1988:191 
Umm Hammad esh-Sherqi, T. 206.1 173.1 (16.25) Helms 1984 
Hejaj, T./Hajjaj, T 215.3 173.0 Glueck 1939:236 
Farah el-Jiftlik 197.2 172.0 .2 Bar-Adon 1972: 102 
Mahruq Kh. el- 198.4 171.0 (25.0) Yeivin 1977:766-68 
Mishrife, el- 223.0 171.0 Mittman 1969:66 
Mafluq, T. el-/Mefaliq, T. el- 206.6 170.0 Ibrahim et a1. 1988:191 
Sartaba 193.8 167.0 .1 Bar Adon 1972:103 
Fazael (near) 191.2 163.1 Porath 1985:1 
Fazael III 190.9 161.7 Goring-Morris 1980:7 
Sheikh Dhiab, T. esh- 190.8 161.5 .2 Bar-Adon 1972:105 
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Fazael 191.9 161.4 3.5 Porath 1985:1-19 
Fasayil, Kh. 191.9 159.5 .2 Bar-Adon 1972:106 
Awja et-Tahla, Kh. el-/Ayash 194.8 150.8 .2 Bar-Adon 1972:109 
Awja el-Foqa, Kh. el-/Ayash, T. 194.6 150.4 Glueck 1951:411-12 
Awja, Kh. el- 188.8 150.1 .3 Bar-Adon 1972:109 
Jordan Valley '72 Survey, Site 34 197.9 149.2 Bar-Adon 1972:110 
Jordan Valley '72 Survey, Site 30 188.8 149.0 .2 Bar-Adon 1972:109-10 
Iraq el-Amir 221.6 147.2 Lapp 1976:527-31 
Qri'ail, el- 227.0 145.8 Villeneuve unp. Site 124 
Rawwaseh, er- 209.2 145.7 Ibrahim et aI. 1988:191 
Sahl el-Midan 189.6 145.7 .2 Bar-Adon 1972:113 
Nimrin, Kh. 210.0 145.4 Glueck 1951:368 
Ghannam 205.5 145.2 (1.0) Ibrahim et aI. 1988:191 
Affash 207.1 145.1 (3.5) Ibrahim et aI. 1988:191 
Rubbeh, T. (near) 206.0 145.0 Mallon 1930: 148 
Ghrubba East 206.5 144.7 (1.0) . Ibrahim et aI. 1988:191 
Mahmuleh, T.el- 209.6 144.4 Ibrahim et aI. 1988: 192 
Mafjill', T.el- 193.6 143.3 Mellaart 1962:156 
Suwwanet eth-Thaniya 193.3 143.2 Landes 1968:131-32 
Ein Duq, Kh. 191.4 143.2 Glueck 1951:327,408 
Ard el-Mafjir 194.0 142.0 .2 Bar-Adon 1972:113-14 
Matlab, T. el- 193.9 141.8 .2 Bar-Adon 1972:114 
Hesban Survey, Site 129 230.4 140.9 Ibach 1978a:211 
Hesban Survey, Site 128 229.9 140.8 Ibach 1978a:211 
Tulul Abu el-Alayiq/Herodian 192.1 139.8 Pritchard 1958 
Sadd el-Gharbi, es- 206.1 137.5 Ibrahim et aI. 1988:193 
Qabr Effendi 206.4 137.3 (2.0) Ibrahim et aI. 1988:193 
Hesban Survey, Site 122 223.7 137.2 Ibach 1976:126 

. Mawwaj, el- 206.3 136.3 Ibrahim et aI. 1988:193 
Wadi el-Malih 209.9 135.4 (6.0) Ibrahim et aI. 1988:193 
Tuleilat Ghassul (1) 207.2 134.9 (30.0) Mallon 1934 
Ghassul Southeast 208.5 134.1 Ibrahim et aI. 1988:193 
Muhalhil, T. 192.0 133.0 Bar-Adon 1972:118 
Judean Desert Survey, Site 084 192.0 132.0 Bar-Adon 1972:118 
Judean Desert Survey, Site 090 193.0 128.3 Bar-Adon 1972:120 
Judean Desert Survey, Site 112 189.7 120.4 Bar-Adon 1972:125 

Early Bronze I 
Bef Netufa, H./Natif, Kh. 186.3 248.8 Joffe p.c. 4 
Tiberias (Roman city) 200.8 242.8 Yeivin 1952:141 
Qurs, T. 230.8 237.0 1.0 Kerestes et aI. 1978:124 
Aqrabah, el- 225.5 237.0 De Contenson 1964:32-33 
Khilya, T. 227.9 236.9 Mittmann 1970:20 
Beth Yerach (1)/Kcrak, Kh. 203.9 235.7 (20.0) Hestrin 1975:253-62 
Yin'am, T./Ycnoam, T. 198.3 235.5 (.2) Liebowitz 1981:79-94 
Soda, Kh. (a)/En Shehor 189.0 235.1 (.7) Zori 1977:136 
Devorah, H. 186.8 233.6 7.5 Zori 1977:105 
Mugeyir, Kh. el-/Zelef, H. 188.4 232.8 (1.0) Zori 1977: 107 
Hammch, T. el-/Bani, T. 212.7 232.2 Glueck 1951:137-40 
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Pithat ha-Yannouk (1) 201.5 232.1 Epstein 1984b:88-89 
Kefar Tavor 189.0 232.0 1.0 Broshi & Gophna 
1986:76 
Samar 224.0 231.0 Mittman 1970:23 
Mizpe Elot/Sheikh Muzegit 199.8 230.9 (.2) Zari 1977:143-45 
Biyad, K. el- 226.7 230.5 Glueck 1951:128-29 
Rujm el-Qadi 226.0 230.0 Glueck 1951:129 
Qishyon, T. (1)/Qasim, T. 187.2 229.7 (5.0) Arnon 1982:100 
Kohl, el-/Kochal, el- 190.3 229.5 (.7) Zari 1977:115 
Ma'og, Kh. 193.2 229.1 Zari 1977:148 
Rekhesh, T./Mukharkhash, T. 194.0 228.8 (4.0) Zari 1977:116-20 
Fakhat, el- 213.1 228.0 Glueck 1951:142-43 
Arqub edh-Dhar (1) 216.0 228.0 Glueck 1951:146-47 
Hujaj 220.0 227.8 (2.0) Hanbury-Tenison et al. 1984:390 
Araq el-'Ida 205.1 227.7 Maisler & Yeivin 1945:18 
Safsafot, H./Zafzafa, H. 186.9 227.6 (.45) Zari 1977:113-14 
Tevet, H./Bir Tibis, Kh. 181.5 227.0 Zari 1977:55 
Wadi Arab Survey 1983, Site 18 213.5 226.8 (2.0) Hanbury-Tenison etal. 1984:389 
Tamara 188.1 226.7 Zari 1977:88 
Nin (Northwest) 182.5 226.3 Zari 1977:64 
Idma, T./Adamot, T. 200.9 226.2 (3.0) Zari 1962: 145 
En Shahal (c)!Mitham Shahal 197.8 226.5 (4.5) Zari 1977: 122 
Shahal Tahtit 197.0 226.2 (.25) Gal 1988 
En ha-More/En Roz 182.5 225.9 (.2) Zari 1977:64-65 
En Shahal (B)/Margeloth Hamit 197.4 225.8 (.7) Zari 1977:122 
En Shahal (A)/Nahal Zeev 196.9 225.8 (1.4) Zari 1977:122 
Achin, H./Akin, H. 199.1 225.7 (.2) Zari 1977:130 
Taqah, Kh. el-/Taak, Kh. el- 198.5 225.2 Zari 1977:130 
Zer'ah, T./Zira'a, T. 211.9 225.1 (1.0) Kerestes et al. 1978:129 
Marajim, el- 216.0 224.5 Mittmann 1970:37-38 
Giv'at ha-Mokshim/Yaqush, T. 202.5 224.4 (2.5) Zari 1962:138-39 
Shuna, Kh. (North) 207.4 224.2 (15.0) Gustavson-Gaube 1986:69-113 
Qaq, T. 213.0 223.0 (1.3) Glueck 1951:180 
Ziwan, H. 200.8 222.3 .5 Zari 1962:149-50 
Som 225.0 222.0 Mittmann 1970:32-33 
Sakhineh, T. es- 207.7 221.8 Ibrahim et al. 1976:49 
Kittan, T./Musa, T. 204.1 221.8 (4.0) Eisenberg 1977:77-81 
Rujm Sa'ab/Dabsa 219.8 221.6 (.2) Mittmann 1970:35 
Qamm 218.4 221.3 Mittmann 1970:36 
Jamulta 220.6 220.7 (.1) Mittmann 1970:34-35 
Yuvla, T./yubla, T. 194.3 220.3 .2 Zori 1977:91 
Shchoah, H./Shekha, Kh. 196.4 219.7 Zari 1977:91 
Yov,H. 196.5 219.6 Zari 1977:91 
Mudawwar, T./Medwar, T.el- 207.7 219.1 (7.6) Ibrahim et al. 1976:49 
Turbyia 196.8 219.1 Zori 1977:94 
Shi'ir, T. esh-/Ashcir, T. cl 225.5 218.5 Glueck 1951:150-53 
Dcbab, cd- 205.4 218.5 Ibrahim et al. 1976:73 
Irbid, T. (1) 230.0 218.3 (3.4) Glueck 1951:153-54 
Ras Abu Lofch 211.9 218.3 Glueck 1951:185-86 
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En Yizre'el/Ein el-Meta, T. 181.9 218.2 (.2) Zori 1977:19-23 
Yizre'el, T./Zir'in 181.2 218.1 (.7) Zori 1977:19 
Mendah 213.1 217.9 Glueck 1951:186 
Yosef, T. (b)(1)/Murhan, el- 188.5 217.6 Zoir 1977:77 
Kefar Yekhezkel (near) 184.8 217.4 (.2) Zori 1977:69 
En Harod (b) 186.2 217.1 (.2) Zori 1977:67 
Esrln, Kh. 221.0 217.0 Glueck 1951:177 
Kufr Yuba, T. 225.2 216.7 Glueck 1951:154-55 
Deir Sa'aneh, T. 220.8 216.4 1.3 Glueck 1951:172-74 
Giv'at Yonathan/Kann, el-(b) 184.7 '216.4 (.7) Zori 1977:8-9 
Har Sa'ul 185.3 215.8 Zori 1977:6 
Mekblediyeh, Kh. el- 221.0 215.5 Glueck 1951:174 
Yosef, T. (a)/Sheikh Hasan, T. 188.2 215.2 (.2) Zori 1977:26-27 
Mazarim, H./Mazar, Kh. 184.1 214.7 (.2) Zori 1977:6 
Sibya 215.0 214.6 Glueck 1951:448-49 
Hassan, Kh. 221.0 214.5 Glueck 1951:174-75 
Abu el-Fukhar, T. 211.0 214.3 (2.5) Glueck 1951:194-95 
Ham, T. 226.5 213.9 (1.2) Glueck 1951:165-66 
Araba'in, T. el- 205.7 213.8 Ibrahim et aI. 1976:49 
Zahra, T. 192.9 213.1 (.2) Zori 1962:184 
Hammam, T. (c) 198.5 212.5 Zori 1962:144-45 
Hammam, T. d (a)(l)!Iztabba 198.3 212.4 .7 Zori 1962:152 
Ameidat 209.3 212.3 Glueck 1951:199 
Beth Shan (1) 197.5 212.3 (7.0) Kempinski 1975:207-29 
Eshtori, T./Malha, T. el 199.4 211.3 .2 Zori 1962: 171 
Diyabeh, T. ed-tAbu Hashi 203.6 211.1 Zori 1962:155 
Ayateh, T. 224.8 211.0 Glueck 1951:188 
Deir Abu Sa'id 214.3 211.0 Mittmann 1970:44-45 
Nissa, T./Manshiya, T. el- 198.9 210.5 Zori 1962:170-71 
Semed, T./Sheikh Simad, T. es- 199.5 209.3 (.2) Zori 1%2:172 
Deir Qequb 211.5 208.7 .1 Mittmann 1970:45 
Wadi el-Hammeh Survey, Site 18 207.2 208.7 Villiers & Petocz unp. 
En ha-Nasiv (l)lEin Umm el-Amud 197.4 208.6 .2 Zori 1962: 173 
Beth Qad 183.7 208.4 Zoir 1977:42 
Masad (1) 202.7 207.3 .2 Zoir 1962:159-61 
Rehov, T. (l)/Sarem, T.es- 197.0 207.0 4.0 zori 1962:176-78 
Tabaqat Fahl (l)/Pella 207.8 206.4 (30.0) Smith 1983:363-73 
Dabayib en-Nawar 196.2 205.6 Zori 1962:176 
Deir Burak 229.7 204.0 Mittmann 1970:61 
Kefar Karnayim/Menora, T. 199.4 203.5 .1 Zori 1962:165-66 
Mahrama, Kh. 224.2 202.9 (1.0) Banning p.c. 
Jelmet esh-Shariyeh 213.6 201.6 (7.5) Palumbo et aI. 1990 
Beidha, Kh. el 220.5 201.4 (1.0) Mittmann 1970:70-71 
Maqlub, T. el- 214.4 201.3 (3.1 Glueck 1951:211-23 
Malqoah, T./Maghuz, T. 196.6 201.1 (.2) Zori 1962:174 
Alayh, T ./Al'al, T. 199.9 200.9 Zori 1962: 164-65 
Heraqla, Kh. 227.9 200.8 Glueck 1951:105-6 
Jebel es-Saqa, T. 210.6 200.7 .4 Mittmann 1970:51-2 
Abu es-Salih, Kh. 209.3 200.7 2.7 Mittmann 1970:50 
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Abu Kharaz. T. 206.1 200.7 (1.2) Ibrahim et al. 1976:48 
Meqbereh. T. el- 205.7 200.7 Ibrahim et al. 1976:48 
Meqbereh. East 206.0 200.6 (.65) Mabry & Palumbo 
Salem. T.lRadgha T. 199.8 200.6 5.00 Eisenberg 1986:96-7 
Maqbarat Wadi el-Yabis 205.2 200.2 .25 Ibrahim et al. 1976:49 
Mahruqat. Kh. el- 205.8 200.0 (4.5) Mabry & Palumbo 
Umm el-Amdan. T. 199.8 198.6 Mitmann 1970:131 
Khabsa, T. el 198.7 198.6 Mitmann 1970:131 
Beidha, T. el-/ 'Ein Beidha 197.9 198.6 (.7) Mitmann 1970:130 
Ras Umm ez-Zreq 230.2 198.1 (.7) Mitmann 1970:76 
Umm el-Amdan. T. 200.4 198.1 Mitmann 1970:131 
Kharabeh. T. el- 208.9 197.8 2.0 Mitmann 1970:61 
Abu Sus. T. 203.0 197.8 (2.0) Zori 1977:38 
Hamma. T. el 197.4 197.7 .7 Mitmann 1970:129-20 
Hedamus. Kh. el- 220.3 196.6 4.0 Mabry & Palumbo 
Ain Mehna 221.1 196.5 Glueck 1951:227-9 
Mzeble. Kh.el- 223.1 194.9 MiUmann 1970:78 
Maqbarat es-Sleikhat 206.7 193.0 (1.0) Ibrahim et al. 1976:50 
Hilu. T. ely/Abu Sifry. T. 197.7 192.6 (.2) Gophna & Porat 1972:218 
Mansura. el- 229.0 192.0 Mittmann .1970:95 
Msherfe. Kh. el- 215.4 190.7 Mittmann 1970:85 
Mrabba 213.7 189.7 Greene unp. Site 43 
Handaquq. T. el- 206.2 . 189.7 (25.0) Mabry 1989 
Hosh. el- 217.5 189.1 Mittmann 1970:83-4 
Amriye. Kh. 217.2 188.6 Mittmann 1970:83 
Herner. Kh. el- 226.3 188.4 Mittmann 1970:101 
Far'ab. T. el- 182.0 188.0 (5.0) De Vaux 1976 
Sakib 227.0 187.9 (1.0) Hanbury-Tenison unp. Site 31 
Qelaya. T. el- 206.3 186.1 Glueck 1951:290 
Sa'idiyeh. T. es- 204.6 186.1 (8.0) Tubb 1986:115-29 
Sakhne 220.0 184.4 Mittmann 1970:91 
Ras el-Kwem 230.6 183.9 .4 Mittmann 1970: 108 
Qos. T. el 208.7 183.4 (2.2) Ibrahim et al. 1976:50 
Misqa, T. 187.3 182.5 (2.5) Kal1ai 1972:164 
Rweihah. cr- 211.1 178.2 Ibrahim et al. 1988:190 
Abu Zeighan 210.6 177.7 Ibrahim et al. 1988:191 
AlIa. T./Handaquq. T. 210.8 177.4 (10.0) Ibrahim et al. 1988:191 
Dhahab. csb-Sharqiya. T. edh- 215.3 177.2 Gordon & Villiers 1983:285-7 
Dhahab el-Ghorbiya. T. edh- 215.0 177.1 Gordon & Villiers 1983:285-7 
Haud Umm Sakhridj II 230.0 177.0 Gordon & Knauf unp. Site 37/3 
Ein-el-Karm 230.0 176.0 Gordon & Knauf unp. Site 15/2 
Mu'a1laqah. el-/Khuyuf 220.0 176.0 Gordon & Villiers 1983:285-7 
Haud Umm cl-Jihash 229.2 175.8 Gordon & Knauf unp. Site 22 
Meidan. T. el- 208.6 175.8 Glueck 1951:314 
Umm cI-Basatin I 229.7 175.3 Gordon & Knauf unp. Site 31 
Umm cl-Basatin II 229.6 175.2 Gordon & Knauf unp. Site 32 
Jexl Abu ThawwablRumman.cr- 229.9 174.6 2.0 Kafafi 1985a: 31-41 
Qatarct es-Samra III 203.7 174.1 2.0 Leonard 1981: 179-83 
Qatarct cs-Samra II 203.7 174.1 (.6) Ibrahim ct aI. 1988:190 
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Wadi Dafali 219.0 174.0 Gordon & Villiers 1983:285-7 
Ein el-Bassah 203.5 173.6 Ibrahim et a1. 1988:191 
Umm Hammad esh-Sherqi, T. 206.1 173.1 (16.25) Helms 1986:25-49 
Mghatta Quseib, Kh. 220.0 173.0 Gordon & Villiers 1983:285-7 
Beyuda, Kh. 218.0 173.0 Gordon & Villiers 1983:285-7 
Dibab, ed-/Sbeihi 216.0 173.0 Gordon & Villiers 1983:185-7 
Qataret 'Abd a1-Halim en-Nimir 206.2 171.6 Ibrahim et a1. 1988:191 
Mahruq, Kh. el- 198.4 171.0 (25.0) Yeivin 1977:766-68 
Maflug, T. el-/Mefaliq, T. el- 206.6 170.0 Ibrahim et aI. 1988:191 
Sheikh Dhiab, T. esh- 190.8 161.5 (.2) Bar-Adon 1972: 105 
Rawnaq, Kh. er- 230.9 150.6 Villeneuve unp. Site 95 
Iraq el-Amir Survey, Site 46 221.9 146.5 Villeneuve unp. Site 46 
Arimah, T. 225.4 146.0 Villeneuve unp. Site 133 
Qri'ah, el- 227.0 145.8 Villeneuve unp. Site 124 
Mustah, T. 210.6 145.6 Ibrahim et a1. 1988:192 
Iraq el-Amir Survey, Site 139 225.4 145.5 Villeneuve unp. Site 139 
Dhabab, T. edh. 203.0 144.3 Ibrahim et a1. 1988:191 
Mafjar, T. el- 193.6 143.3 Mellaart 1962: 156 
Iraq el-Amir Survey, Site 121 228.9 142.3 Villeneuve unp. Site 121 
Jericho 192.1 142.0 (4.0) Kenyon 1976: 550-64 
Tulul Abu el-Alayiq/Herodian 192.1 139.8 Pritchard 1958 
Hammam, T. el- 214.0 138.9 Ibrahim et aI. 1988:192 
Hammam West 212.4 138.4 3.0 Mabry 
Wad'an, T. 213.3 136.9 Ibrahim et a1. 1988:193 
Kitef es-Safi 213.9 136.8 5.0 Ibrahim et a1. 1988: 193 
Hesban survey, Site 82 225.8 136.5 Waterhouse & lbac 1975:232 
Iktanu North, T. 213.7 136.3 Ibrahim et aI. 1988:192 
Iktanu South, T. 213.6 135.9 (7.5) Ibrahim et a1. 1988:193 
Muthallath er-Rameh 211.6 135.7 .3.0 Ibrahim et a1. 1988: 193 
Mweisffeleilat Umweis 207.4 131.7 Ibrahim et a1. 1988: 193 

Early Bronze II 
Golan Survey, Site 144 215.5 250.3 Epstein & Gutman 1972:282 
Lawiyye 214.0 250.3 Epstein & Gutman 1972:282 
Golan Survey, Site 142 214.0 250.0 Epstein & Gutman 1972:282 
BardawiI, el- 219.8 247.5 Epstein & Gutman 1972:286 
Raqat, T./Quneitrah, T el- 199.5 245.7 (5.0) Yeivin 1955b:l64 
Aqrabah, el- 225.5 237.0 De Contenson 1964:32-3 
Khilya, T. 227.9 236.9 Mittmann 1970:20 
Beth Yemch/.Kerak, Kh. (1) 203.9 235.7 (20.0) Hestrin 1975:253-62 
Yin'am, T.INa'am, T. 198.3 235.5 (.2) Liebowitz 1981:79-94 
Soda, Kh. (a)/En Shehor 189.0 235.1 (.7) Zari 1977:136 
Mugeyir, Kh.el-{Zelef, H. 188.4 232.8 (1.0) Zari 1977: 107 
Hammeh, T.el-/Bani, T 212.7 232.2 Glueck 1951:137-40 
Samar 224.0 231.0 Mittmann 1970:23 
Mizpc Elot/Sheikh Muzegit 199.8 230.8 (.2) Zori 1977: 143-5 
Rujm el-Qadi 226.0 230.0 Glueck 1951:129 
Kohl, el-/Kochal, el- 190.3 229.5 (.7) Zori 1977: 115 
Ma'og, Kh. 193.2 229.1 Zori 1977:148 
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Rekhesh, T ./Mukharkhash, T. 194.0 228.8 (4.0) Zori 1977:116-20 
Fakhat, EI- 213.1 228.0 Glueck 1951:142-3 
Arqub edh-Dhar 216.0 228.0 Glueck 1951:146-7 
Hujaj 220.0 227.8 (2.0) Hanbury-Tenison et a1. 1984:390 
Safsafot, H./Zafzafa, H. 186.9 227.6 (.45) Zori 1977:113-114 
Wadi Arab Survey, Sile 18 213.5 226.8 (2.0) Hanbury-Tenisonetal.1984:389 
Tamara 188.1 226.7 Zori 1977:88 
Nin (NW) 182.5 226.3 Zori 1977:64 
En Shahal (c.)/Mitham Shahal 197.8 226.2 (4.5) Zori 1977:122 
Shahal Tahtil 197.0 226.0 (.25) Gal 1988 
En ha-More/En Roz 182.5 225.9 (.2) Zori 1977:64-65 
En Shahal (b)/Margelolh Hamil 197.4 225.8 (.7) Zori 1977:122 
En Shahal (a)/Nahal Zeev 196.9 225.8 (1.4) Zori 1977:122 
Achin, H./Akin, H. 199.1 225.7 (.2) Zori 1977:130 
Taqah, Kh. el-ffaak, Kh. el 198.5 225.2 Zori 1977: 130 
Zer'ah, T./Zira'a, T. 211.9 225.1 (1.0) Kerestes et a1. 1978:129 
Marajim, el- 216.0 224.5 Millmann 1970:37-38 
Giv'at ha-Mokshim/Yaqush, H. 202.5 224.4 (2.5) Zori 1962: 138-139 
Shuna, Kh. (N.) 207.4 224.2 (15.0) Gustavson-Gaube 1986:69-113 
Qaq, T. 213.0 223.0 (1.3) Glueck 1951:180 
Som 225.0 222.0 Millmann 1970:32-33 
Rujm Sa'ab/Dabsa 219.8 221.6 (.2) Millmann 1970:35 
Qamm 218.4 221.3 Miltmann 1970:36 
Jamulta 220.6 220.7 (.1) Millmann 1970:34-35 
Yov,H. 196.5 219.6 Zori 1977:91 
Mudawwar, T./Medwar, T. el- 207.7 219.1 (7.6) Ibrahim et a1. 1976:49 
Shi'ir, T. esh-/Asheir, T. el- 225.5 218.5 Glueck 1951:150-153 
lrbid, T. (1) 230.0 218.3 (3.4) Glueck 1951:153-154 
Ras Abu Lofeh 211.9 218.3 Glueck 1951:185-186 
En Yizre'el/Ein el-Meta, T. 181.9 218.2 (.2) Zori 1977: 19-23 
Yizre'el, T./Zir'in 181.2 218.1 (.7) Zori 1977:19 
Mendah 213.1 217.9 Glueck 1951:186 
Yosef, T.(b)(1)/Murhan, el- 188.5 217.6 Zori 1977:77 
Kefar Yekhezkel (near) 184.8 217.4 (.2) Zori 1977:69 
En Harod (b) 186.2 217.1 (.2) Zori 1977:67 
Esrin, Kh. 221.0 217.0 Glueck 1951:177 
Kufr Yuba, T. 225.2 216.7 Glueck 1951:154-155 
Giv'at Yonathan/Karrn, el-(b) 184.7 216.4 (.7) Zori 1977:8-9 
Har Sa'ul 185.3 215.8 Zori 1977:6 
Yosef, T. (a)/Sheikh Hasan, T. 188.2 215.2 (.2) Zori 1977:26-27 
Mazarim, H./Mazar, Kh. 184.1 214.7 (.2) Zori 1977:6 
Sibya 215.0 214.6 Glueck 1951:448-449 
Abu el-Fukhar, T. 211.0 214.3 (2.5) Glueck 1951:194-195 
Ham, T. 226.5 213.9 (1.2) Glueck 1951:165-166 
Ameidat 209.3 212.3 Glueck 1951:199 
Beth Shan (1) 197.5 212.3 (7.0) Kempinski 1975:207-229 
Ayateh, T. 224.8 211.0 Glueck 1951:188 
Semed, T./Sheikh Simad, T.es- 199.5 209.3 (.2) Zori 1962: 172 
Beth Qad 183.7 208.4 Zari 1977:42 
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Qataf, T. 202.6 207.6 .7 Zori 1962:158 
Abu Alubah, T. 206.0 203.4 .6 Ibrahim et al. 1976:48 
Mahrama, Kh. 224.2 202.9 (1.0) Banning p.c. 
Beidha, Kh. el- 220.5 201.4 (1.0) Mittmann 1970:70-71 
Maqlub, T. el- 214.4 201.3 (3.1) Glueck 1951:211-223 
Heraqla, Kh./Harqala, Kh. 227.9 200.8 Glueck 1951:105-106 
Jebel es-Saqa, T. 210.6 200.7 (.4) Mittmann 1970:51-52 
Abu Kharaz, T. 206.1 200.7 (1.2) Ibrahim et al. 1976:48 
Megbereh, T.el- 205.7 200.7 Ibrahim et al. 1976:48 
Meqbereh East 206.0 200.6 (.65) Mabry & Palumbo 
Wadi Yabis Survey, Site 39 207.1 199.9 1.5 Mabry & Palumbo 
Wadi Yabis Survey, Site 37 207.3 199.8 Mabry & Palumbo 
Wadi Yabis Survey, Site 38 207.1 199.8 .1 Mabry & Palumbo 
Umm el-Arndan, T. (b.) 199.8 198.6 Mittmann 1970: 131 
Beidha, T. el-(a)/'Ein Beidha 197.9 198.6 (.7) Mittmann 1970: 130 
Ras Umm ez-Zreq 230.2 198.1 (.7) . Mittmann 1970:76 
Abu Sus, T. 203.0 197.8 (2.0) Zori 1977:38 
Hamma, T. el- 197.4 197.7 (.7) Mittman 1970: 129-30 
Abu Habil, T. (N.) 204.3 197.2 (.1) Ibrahim et al. 1976:49 
Abu Habil, T. (S.) 204.4 196.7 Ibrahim et al. 1976:49 
Sakul, Kh. cs- 201.6 196.7 Zobell 1966:100 
Ein Mehna 221.1 196.5 Glueck 1951:227-229 
Mzeble, Kh. el- 223.1 194.9 Mittmann 1970:78 
Dhahr el-Khirbe 225.7 193.3 .1 Mittmann 1970:78 
Hilu, T.el-/Abu Sifry, T. 197.7 192.6 (.2) Gophna & Porat 1972:218 
Msherfe, Kh. el- 215.4 190.7 Mittmann 1970:85 
Hamid, Kh. 222.8 190.3 .1 Mittmann 1970:79 
Handaquq, T. el-(a)(l) 206.2 189.7 (25.0) Mabry 1989 
Far'ab, T. el-(N) 182.0 188.0 5.0 De Vaux 1976:395-404 
Sakib 227.0 187.9 (1.0) Hanbury-Tenison, unp. Site 31 
Qasr Sabihi 226.2 187.0 .1 Mittmann 1970: 102 
Sa'idiyeh, T. es-(l) 204.6 186.1 (8.0) Tubb 1986:115-129 
Sakhne 220.0 184.4 Mittman 1970:91 
Qos, T. el- 208.7 183.4 (2.2) Ibrahim et al. 1976:50 
Miske, T./Misqa, T. 187.3 182.5 (2.5) Kallai 1972: 164 
Freiji, T. 230.5 178.6 .2 Kerestes et al. 1978:127 
Abu Zcighan (1) 210.6 177.7 Ibrahim et al. 1988:191 
Alia, T. (l)/Handaquq, T. (S) 210.8 177.4 (10.0) Ibrahim et al. 1988:191 
Dhahab el-Gharbiya, T. edh- 215.0 177.1 Gordon & Villiers 1983:285-287 
Meidan, T. el- 208.6 175.8 Glueck 1951:314 
Qataret es-Samra II 203.7 174.1 (.6) Ibrahim et al. 1988: 190 
Umm Hammad esh-Sherqi, T. 206.1 173.1 (16.25) Helms 1986:25-49 
Mahruq, Kh. el- 198.4 171.0 (25.0) Yeivin 1977:766-768 
Qesir, el/Jebel el-Qesir 226.0 165.0 McGovern 1980:64 
Sheikh Dhiab, T. esh- 190.8 161.5 (.2) Bar-Adon 1972:105 
Marjamab, Kh. 181.6 155.4 (3.0) Kallai 1972: 172-173 
Rawnaq, Kh. er- 230.9 150.6 Villeneuve unp. Site 95 
Iraq el-Amir Survey, Site 46 221.9 146.5 Villeneuve unp. Site 46 
Arimah, T. 225.4 146.0 Villeneuve unp. Site 133 
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Qri'ah, el- 227.0 145.8 Villeneuve unp. Site 124 
Mustah, T. 210.6 145.6 Ibrahim ct aI. 1988: 192 
Iraq el-Amir Survey, Site 139 225.4 145.5 Villeneuve unp. Site 139 
Iraq el-Amir Survey, Site 121 228.9 142.3 Villeneuve unp. Site 121 
Jericho/Sultan T. es- 192.1 142.0 (4.0) Kenyon 1976:550-564 
Tulul Abu el-Alayiq/Herodian 192.1 139.8 Pritchard 1958 
Hesban Survey, Site 82 225.8 136.5 Waterhouse & Ibac 1975:232\ 

Early Bronze III 
Raqat, T./Quneitrah, T. el- 199.5 245.7 (5.0) Yeivin 1955b:l64 
Beth Yerah (1)/Kerak, Kh. 203.9 235.7 (20.0) Hestrin 1975:253-262 
Yin'am, T.INa'am, T. 198.3 235.5 (.2) Liebowitz 1981:79-94 
Hammeh, T. el-/Bani, T. 212.7 232.2 Glueck 1951:137-140 
Qishyon, T.(1)/Qasim, T. 187.2 229.7 (5.0) Amon 1982:100 
Tabaq, Kh. et- 209.8 228.3 Mittmann 1970:26 
Fakhat, EI- 213.1 228.0 Glueck 1951:142-143 
Arqub edh-Dhar (1) 216.0 228.0 Glueck 1951:146-147 
Iraq el-'Ida 205.1 227.7 Maisler & Yeivin 1945:18 
Safsafot, H./Zafzrua, H. 186.9 227.6 (.45) Zori 1977:113-114 
Zer'ah, T. 211.9 225.1 (1.0) Kerestes et aI. 1978:129 
Marajim, EI- 216.0 224.5 Mittmann 1970:37-38 
Giv'at ha-Mokshim/Yaqush, H. 202.5 224.4 Zori 1962:138-139 
Hadid. el-/Haddud. H. 202.7 224.3 (1.0) Zori 1962: 138 
Shuna. Kh. (N.) 207.4 224.2 (15.0) Gustavson-Gaube 1986:69-113 
Qaq, T. 213.0 223.0 (1.3) Glueck 1951:180 
Jamulta 220.6 220.7 (.1) Mittmann 1970:34-35 
En Yizre'el/Ein el-Meta, T. 181.9 218.2 (.2) Zori 1977:19-23 
Giv'at Yonathan/Karm, el- 184.7 216.4 (.7) Zori 1977:8-9 
Yosef, T. (a.)/Shcikh Hasan, T. 188.2 215.2 (.2) Zori 1977:26-27 
Mazarlm, H./Mazar. Kh. 184.1 214.7 (.2) Zori 1977:6 
Hammam, T. el-(a)(1)/lztabba 198.3 212.4 (.7) Zori 1962:152 
Beth Shan (1) 197.5 212.3 (7.0) Kempinski 1975:207-229 
Ayateh, T. 224.8 211.0 Glueck 1951:188 
Qataf, T. 202.6 207.6 (.7) Zori 1962:158 
Deir Burak 229.7 204.0 Mittmann 1970:61 
Mahrama, Kh. 224.2 202.9 (1.0) Banning p.c. 
Beidha,Kh. el- 220.5 201.4 (1.0) Mittmann 1970:70-71 
Maqlub, T. el- 214.4 201.3 (3.1) Glueck 1951:211-223 
Heraqla, Kh./HarqaIa, Kh. 227.9 200.8 Glueck 1951:105-106 
Abu Kharaz, T. 206.1 200.7 (1.2) Ibrahim ct al. 1976:48 
Meqbereh, T. el- 205.7 200.7 Ibrahim et aI. 1976:48 
Beidha, T. el-(a)/Ein Beidha 197.9 198.6 (.7) Mittmann 1970: 130 
Ras Umm ez-Zreq 230.2 198.1 (.7) Mittmann 1970:76 
Mzeblc, Kh. el- 223.1 194.9 Mittmann 1970:78 
Dhar el-Khirbe 225.7 193.3 (.1) Mittmann 1970:78 
Msherfe. Kh. el- 215.4 190.7 Mittmann 1970:85 
Hamid, Kh. 222.8 190.3 (.1) Mittmann 1970:79 
Hosh, EI- 217.5 189.1 Mittmann 1970:83-84 
Bazbuz 213.2 189.0 .2 Mittmann 1970:87 
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Amriye, Kh. 217.2 188.6 Mittmann 1970:83 
Qasr Sabihi 226.2 187.0 (.1) Mittamnn 1970: 102 
Sa'idiyeh, T. es-(l) 204.6 186.1 (8.0) Tubb 1986:115-129 
Qos, T. el- 208.7 183.4 (2.2) Ibrahim et al. 1976:50 
Miske, T./Misqa, T. 187.3 182.5 (2.5) Kallai 1972:164 
Abu Zeighan (1) 210.6 177.7 Ibrahim et al. 1988:191 
AlIa, T,(I)/Handaquq, T. (S.)(b.) 210.8 177.4 (10.0) Ibrahim et al. 1988:191 
Dhahab el-Gharbiya, T. edh- 215.0 177.1 Gordon and Villiers 1983:285-287 
Mahruq, Kh. el- 198.4 171.0 (25.0) Yeivin 1977:766-768 
Qesir, el-(l)/Jebel el-Qesir 226.0 165.0 McGovern 1980:64 
Sheikh Dhiab, T. esh- 190.8 161.5 (.2) Bar-Adon 1972: 105 
Rawnaq, Kh. er- 230.9 150.6 Villeneuve unp. Site 95 
Iraq el-Amir, Survey, Site 46 221.9 146.5 Villeneuve unp. Site 46 
Arimah, T. 225.4 146.0 Villeneuve unp. Site 133 
Qri'ah El- 227.0 145.8 Villeneuve unp. Site 124 
Mustah, T. 210.6 145.6 Ibrahim et al. 1988: 192 
Iraq el-Amir Survey, Site 139 225.4 145.5 Villeneuve unp. Site 139 
Dhahab, T. edh- (a) 203.0 144.3 Ibrahim et al. 1988:191 
Iraq el-Amir Survey, Site 121 228.9 142.3 Villeneuve unp. Site 121 
Jericho (l)/Sultan, T. es- 192.1 142.0 (4.0) Kenyon 1976:550-564 
Hesban Survey, Site 82 225.8 136.5 Waterhouse & Thac 1975:232 
Qurn el-Kibsch, Kh. 222.0 130.0 Glueck 1935:111, 123 
Quweijiya. Kh. el- 220.7 126.4 Stoebe 1966:29 

Early Bronze IV 
Golan Survey, Site 157 215.6 248.6 Epstein & Gutman 1972:285 
Golan Survey, Site 172 214.7 246.6 Epstein & Gutman 1972:286 
Ein Sa'ed 218.6 238.5 Epstein & Gutman 1972:190-91 
Khilya, T. 227.9 236.9 Miltmann 1970:20 
Uyun, el-/Kh. Ayun 212.9 236.1 Epstein & Gutman 1972:291 
Kerak, Kh./Beth Yerah 203.9 235.7 (20.0) Hestrin 1975:253-62 
Soda, Kh./En Shehor 189.0 235.1 (.7) Zori 1977:136 
Jisr esh-Shid 203.2 234.1 Maisler & Yeivin 1945:20 
Jordan Valley '45 Survey, Site XI 203.0 232.4 Maisler & Yeivin 1945:19 
Hammeh, T. el-Bani, T. 212.7 232.2 Glueck 1951:137-40 
Dhuweir, Kh. el- 209.1 232.1 Epstein & Gutman 1972:292 
Sha'ar ha-Golan 207.3 231.7 Stekelis 1952:252-3 
Mesik, Kh. 191.0 231.2 .7 Gal 1980:42,114 
Sheikh Muzegil/Mizpe Elot 199.8 230.8 (.2) Zori 1977: 143-45 
Jordan Valley '45 Survey, Site VI 206.4 230.6 Mazar & Yeivin 1944:101 
Biyad, Kh. el- 226.7 230.5 Glueck 1951:128-29 
Qishyon, T./Qasim, T. 187.2 229.7 (5.0) Arnon 1982:100 
Tabaq, Kh. et- 209.8 228.3 Mittman 19{): 26 
Hagal, H. 199.8 227.6 .7 Gal 1980: 51, 114 
Agiawi/Okal, H. 197.7 227.5 .7 Gal 1980: 29, 115 
En Shahal (D) 198.5 226.6 .2 Zori 1977:122 
Ajjul, T. el- (a) 185.1 226.3 Zori 1977:62 
Nin (Northwest) 182.5 226.3 Zori 1977:64 
En Shahal (C)/Mitham Shahal 197.8 226.2 (4.5) Zori 1977:122 
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En ha-More/En Roz 182.5 225.9 .2 Zori 1977:64-5 
Gesher, Kibbutz 202.0 225.2 (6.0) Zori 1962:147-48 
Hadid, el- 202.7 224.3 (1.0) Zori 1962:138 
Sheikh Danyal 194.7 224.1 .2 Zori 1977:95 
Rayy, T. er- (North) 207.9 223.8 Ibrahim et a1. 1976:49 
Zan, T. (East)/Shoshan, T. 203.4 223.3 Zori 1962:138 
Dabulya, Kh. 228.5 222.9 .7 Mittmann 1970:28 
Umm el-Guzlan, Kh. 216.8 222.5 (.4) Mittmann 1970:36 
Reqa, Kh. er- 212.0 222.5 Glueck 1951:180-81 
Rujm Sa'ab/Dabsa 219.8 221.6 (.2) Mittmann 1970:35 
Qamm 218.4 221.3 Mittmann 1970:36 
Jamulta 220.6 220.7 (.1) Mittmann 1970:34-5 
Yubla, T. 194.3 220.3 (.2) Zori 1977:91 
Beth Yosef 201.7 218.8 Zori 1962:141 
Debab, ed- 205.4 218.5 Ibrahim et a1. 1976:73 
Kumi/Y osef, T. (near) 187.6 218.0 Zori 1956:90-1 
Yahmi, Kh. 198.6 217.6 .7 Gal 1980:46-7, 114 
Yosef, T. (b)(1)/Murhan el- 188.5 217.6 Zori 1977:77 
Gid'ona/Umm el-'Amad (b) 184.1 217.1 .2 Zori 1977:24 
Sheikh Shehab, T. esh- 204.5 216.7 Ibrahim et a1. 1976:49 
Giv'at Yonathan/Karm, el (b) 184.7 216.4 (.7) Zori 1977:8-9 
Gumn Sal Nuris, ha- 184.5 215.8 Zori 1977:6 
Yosef, T. (a)/Sheikh Hasan, T. 188.2 215.2 (.2) Zori 1977:26-7 
Sibya 215.0 214.6 Glueck 1951:448-49 
Hassan, Kh. 221.0 214.5 Glueck 1951:174-75 
Khefziba 190.4 213.7 Zori 1977:27 
Beth Shan (1) 197.5 212.3 (7.0) Kempinski 1975:207-29 
Saghir, T. es- 204.9 211.7 Ibrahim et a1. 1976:49 
Sheikh Mohammed, T. 205.1 211.6 Ibrahim et a1. 1976:49 
Soka, T./Shok, T. esh- 193.3 211.5 (.2) Zori 1962:185 
Diyabeh, T. el- (west of) 203.2 211.1 (.2) Zori 1962:155 
Ayateh, T. 224.8 211.0 Glueck 1951:188 
Nimrod, T. (a) 202.3 210.1 (.2) Zori 1962:169 
Dhahret el-Bedd 212.1 209.1 Glueck 1951:202,511 
Ma'oz Hayim 203.2 209.1 .2 Zori 1962: 192 
Hammeh, Kh. el- (1) 206.7 208.8 Ibrahim et a1. 1976:48 
Karpas, T. 202.8 207.9 .2 Zori 1962: 155-56 
Migda, T./Mugada'a, Kh. el- 193.5 207.8 .2 Zori 1977:35 
Farwana 196.6 207.7 Zori 1962: 178 
Artal,T.(l) 203.0 207.6 (.2) Zori 1962:156-57 
Qataf, T. 202.6 207.6 (.7) Zori 1962:158 
Rujm el-Gavwet 211.6 207.5 Mittmann 1970:47-8 
Karm, el-(a) 202.9 207.5 Zori 1962: 157 
Masad (1) 202.7 207.3 (.2) Zori 1962:159-61 
Rchov, T. (1)/Sarcm, T. cs- 197.0 207.0 (4.0) Zori 1962: 176-78 
Gcva' 203.4 206.9 Zori 1962: 161 
Kcfar Rchov 196.6 206.7 .2 Zori 1962: 195 
Tabaqat Fahl (1)/Pella 207.8 206.4 (30.0) Smith 1983:363-73 
Mallnah 202.7 205.5 Zori 1962: 161-62 
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Zambut Meleik 230.4 205.4 Glueck 1951:108 
Roeh, T.lRu'yan, Tulul er- 199.1 204.9 (.2) Zori 1962:167 
Hayyat, T. el-/Abu Hayet, T. 204.7 203.8 .5 FaIconer et aI. 1984:49-74 
Tirat Zevi (a) 199.5 203.7 .2 Zori 1962: 190-91 
Kefar Karnayim, T./Menora, T. 199.4 203.5 (.1) Zori 1962:165-66 
Abu Alubah, T ./Sheikh Muhammed 206.0 203.4 (.6) Ibrahim et aI. 1976:48 
Abu en-Ni'aj, T. (1) 203.4 202.1 .5 Ibrahim et aI. 1976:49 
Abu en-Ni'aj, T. (South) 203.4 201.8 Ibrahim et aI. 1976:49 
lelmet esh-Shariyeh 213.6 201.6 (7.5) PaIumbo et aI. 1989 
Ma'ajajeh, T. el- 203.2 201.0 (2.0) Ibrahim et aI. 1976:49 
Umm el-Ghozlan, Kh. 211.4 200.9 1.1 Mabry & PaIumbo 1988 
Heraqla, Kh. 227.9 200.8 Glueck 1951:105-6 
Abu es-SaIih, Kh. 209.3 200.7 (2.7) Mittmann 1970:50 
Abu Kharaz, T. 206.1 200.7 (1.2) Ibrahim et aI. 1976:48 
Meqbereh, T. el- 205.7 200.7 Ibrahim et aI. 1976:48 
Osara/ Ausarah 215.3 198.9 Mittmann 1970:67 
Umm el-Arndan, T. (b) 199.8 198.6 Mittmann 1970:131 
Beidha, T. el-(a)/'Ein Beidha 197.9 198.6 (.7) Mittmann 1970: 130 
Kharabeh, T. el-(a) 208.9 197.8 (2.0) Mittrnann 1970:61 
Hamma, T. el- 197.4 197.7 (.7) MiUmann 1970: 129-30 
Abu Habil, T. (North) 204.3 197.2 (.1) Ibrahim et aI. 1976:49 
Ein Mehna 221.1 196.5 Glueck 1951:227-29 
Dhahret Umm eI-Marar (1) 206.7 194.8 1.0 Ibrahim et aI. 1976:50 
Maqbarat es-Sleikhat 206.7 193.0 (1.0) Ibrahim et aI. 1976:50 
Hilu, T. el-/Abu Sifry 197.7 192.6 (.2) Gophna & Porat 1972:218 
Safit, Kh./Safi, T. es- 217.5 190.4 Mittmann 1970:82 
Mrabba 213.7 189.7 Greene, unp. site 043 
Handaquq, T. el-(a)(l) 206.2 189.7 (25.0) Mabry 1989 
Hosh, rel- 217.5 189.1 Mittmann 1970:83-4 
Amriye, Kh. 217.2 188.6 Mittmann 1970:83 
Qelaya, T. el- 206.3 186.1 Glueck 1951:290 
Sa'idiyeh, T. es-(1) 204.6 186.1 (8.0) Tubb 1986:115-29 
Sa'idiyeh (village) 204.2 185.4 Ibrahim et aI. 1976:50 
Qos, T. el- 208.7 183.4 (2.2) Ibrahim et aI. 1976:50 
Arnmata, T. 208.5 182.8 Ibrahim et aI. 1976:50 
Buweib, Kh. 205.9 182.7 Ibrahim et aI. 1976:50 
Buweib, T. 205.5 182.5 Ibrahim et aI. 1976:50 
Misqa, T. 187.3 182.5 (2.5) Kallai 1972: 164 
Kharabeh, T. el-(b) 205.0 182.3 Ibrahim et aI. 1988:190 
Abu Obeidah 208.5 181.6 Ibrahim et aI. 1988:190 
Nekheil. T. en- (North) 205.7 181.1 Ibrahim et aI. 1988:190 
Nekheil, T. en- (South) 205.6 180.7 Ibrahim et aI. 1988:190 
Rujm el-BeidaIRujm Umm Isa 219.8 180.0 Glueck 1939:238 
Umm TelVArqub Umm et-Tell 218.5 178.5 Glueck 1939:235-36 
Hemmeh West, T. el- 209.9 178.3 Ibrahim et aI. 1988:190 
Rabi', T. er-/Khesas, T. el- 206.2 177.7 Ibrahim et aI. 1988: 190 
Beit Dajan 185.6 177.7 Campbell 1968:26-7 
Alla. T. (l)/Handaquq, T. (b) 210.8 177.4 (10.0) Ibrahim et al. 1988: 191 
Ze'aze'iyyeh 209.9 177.4 Ibrallim et al. 1988:191 
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Reheil, T. er- 226.3 177.3 (.5) Kerestes et al. 1978:128 
Dhahab el-Gharbiya, T. edh- 215.0 177.1 Gordon & Villiers 1983:285-87 
Arqadat, T. el- 205.9 175.8 Ibrahim et al. 1988:190 
Abu Zebna, Kh./Abu Zibnah 230.4 175.7 Glueck 1939:225 
Msattarah, el- 209.3 175.6 Ibrahim ct al. 1988:191 
Umm el-Basatin II 229.6 175.2 Gordon & Knauf, unp. site 32 
Mhith 207.0 174.2 Ibrahim et al. 1988:191 
Rummam, Kh. er- 230.0 174.0 Glueck 1939:224-25 
Umm Hammad el-Gharbi, T. 203.8 173.5 20.0 Helms 1986:25-49 
Umm Hammad esh-Sherqi, T. 206.1 173.1 (16.25) Helms 1986:25-49 
Hejaj, T. 215.3 173.0 Glueck 1939:236 
Qataret 'Abd al-Halim en-Nimr 206.2 171.6 Ibrahim et al. 1988:191 
Ein Rashouny 221.4 171.1 De Vaux 1938:415 
Teleil, et-/Salihi, T. es- 228.7 169.9 Glueck 1939:200 
Qataret es-Samra South 203.0 169.0 Ibrahim et al. 1988:191 
Juret el-Khazaneh, Kh. 226.2 169.0 Glueck 1939:229 
Oreimeh, Kh. el-/Rumemin, Kh. 226.3 168.0 Glueck 1939:229-30 
Oreimeh, T. el-/Rumemin, Kh. 225.5 168.0 Glueck 1939:228-29 
Khabiah, Kh. el- 224.0 168.0 Glueck 1939:230 
Rujm Aqabat el-Butma 225.1 167.3 Glueck 1939:230 
Rujm el-Asa'igh 225.3 167.2 Glueck 1939:230 
Qesir, el- (1) 226.0 165.0 McGovern 1980:64 
Nebi Yusha, Kh. 217.0 164.5 Glueck 1939:236 
Umm Yanbuteh, Kh. 215.0 162.0 Glueck 1939:236 
Abu Tineh, Kh. 225.2 161.4 Glueck 1939:236 
Ephraim Survey, Site DFll 185.4 160.6 Finkelstein 1988:144-45 
Khandaq, Kh. 221.0 157.0 Glueck 1939:236 
Marjamah, Kh. 181.6 155.4 (3.0) KalIai 1972:172-73 
Iraq el-Arnir 221.6 147.2 Lapp 1976:527-31 
Tlut es-Sukneh/Meshra el-Abyad 206.7 146.8 Ibrahim et al. 1988:192 
Iraq el-Arnir Survey, Site 046 221.9 146.5 Villeneuve, unp. site 46 
Braz East, T. 210.4 146.2 Peag 1974: 109 
Braz T. 210.0 146.2 Peag 1974: 109 
Imtaleh 209.6 146.1 Peag 1974:110 
Arimah, T. 225.4 146.0 Villeneuve, unp. site 133 
Rawwaseh, er- 209.2 145.7 Glueck 1951:368 
Iraq el-Arnir Surey, Site 139 225.4 145.5 Villeneuve, unp. site 139 
Nimrin, Kh. 210.0 145.5 Glueck 1951:368 
Nirnrin, T./Shunah South, T. 209.3 145.5 Ibrahim et al. 1988:192 
Rashidiyyeh, er- 208.8 143.2 Ibrahim et al. 1988:192 
Wadi Kafrein, Site D 217.0 143.0 Prag 1974: 112 
Wadi Nu'eijma 193.5 143.0 Bennet 1972:116, n. 28 
Na'ur 228.4 142.8 Peag 1974: 111 
Wadi Kafrein, Site C 216.0 142.7 Peag 1974: 112 
Ein es-Sultan 192.9 142.7 Mellaart 1962:156 
Jericho (l)/Sultan, T. es- 192.1 142.0 (4.0) Kenyon 1976:550-64 
Abu Qarf, T./Abu Qaraf, T. 213.3 139.0 (5.0) Ibrahim et a!. 1988:192 
Hammam, T. el- (b) 214.0 138.9 Ibrahim et aI. 1988: 192 
Mshayyadeh, el- 211.7 138.7 Ibrahim et aI. 1988:192 
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Qabr Afandi 206.4 137.3 (2.0) Ibrahim et al. 1988:193 
Hesban Survey, Site 082 225.8 136.5 Waterhouse & Ibac 1975:232 
Wadi Rama Mill 213.7 136.5 4.0 Mabry 
Iktanu North, T. 213.7 136.3 Ibrahim et al. 1988: 192 
Iktanu South, T. 213.6 135.9 (7.5) Ibrahim et al. 1988:193 
Mweis/feleilat Umweis 207.4 131.7 Ibrahim et at. 1988: 193 
Qum el-Kibsch, Kh. 222.0 130.0 Glueck 1935:111,123 
Maslubiya, el- 208.9 128.4 Banning p.c. 
Teim, Kh. et-ffin, Kh. et- 224.0 123.1 Glueck 1934:33 



APPENDIX C: DESCRIPTIONS OF ARTIFACTS FROM TELL EL-HANDAQUQ 

Figure 4.3. Early fourth millennium B.C. (Late Chalcolithic) ceramic and chipped stone artifacts. 

1. Wadi terrace. Everted jar rim, low-ftred, very pale brown 10YR8/4 ware, very coarse grit 
temper, wet-smoothed 
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2. Surface. Everted jar rim, medium-ftred, pink SYR7/4 ware, coarse grit temper, wet-smoothed. 

3. Surface. Thickened jar rim, low-frred, very pale brown 10YR8/3 ware, very coarse grit temper. 

4. Surface. Thickened jar rim, low-frred, very pale brown IOYR8/3 ware, very coarse grit temper. 

5. Wadi terrace. Medium-frred, reddish yellow SYR7/6 ware, coarse grit and grog temper, raised 
and indented band of decomtion, red IOR4/6 trickle paint exterior. 

6. Surface. Low-frred, grey SYR6/1 ware, co,;m;e grit temper, raised and indented band of 
decomtion, red lOR4/2 trickle paint exterior. 

7. Surface. Low-frred, pink 7.SYR8/4 ware, very coarse grit temper, raised and indented band of 
decomtion, red lOR4/6 trickle paint exterior. 

8. Surface. Chisel with trapezoidal cross-section and ground distal end. 

9. Surface. Chisel/semper with trapezoidal cross-section and abruptly retouched distal end. 

10. Wadi Terrace. Bladelet backed with steep unifacial retouch. 

11. Surface. Tabular flint fan semper with remaining cortex and unifacially retouched edge. 

12. Surface. Tabular flint fan semper with remaining cortex and bifacially retouched edge. 

Figure 4.4. Late fourth millennium B.C. (Early Bronze I) cemmic artifacts. 

l. Surface. Holemouth jar rim, medium-ftred, very pale brown lOYR8/4 ware. ftne grit temper. 
incisions around rim. 

2. Surface. Holemouth jar rim. medium-ftred. pink 7.SYR7/4 ware. coarse grit temper. incisions 
around rim. pushed-up lug handles below rim. 

3. Surface. Rolled jar rim. low-frred. pink 7 .SYR7 /4 ware, coarse grit temper. incisions below 
rim, wet-smoothcd. 

4. Surface. Rolled jar rim. low-frrcd. pinkish white 7.5YR8!2 ware, coarse grit and grog tcmpcr, 
incisions around top of rim. rcd lORS/6 slip exterior. 
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S. Surface. Inverted bowl rim. medium-fIred. reddish yellow SYR6/6 ware indented decoration 
around carination. 

6. Surface. Straight bowl rim. low-fIred. pink SYR7/4 ware. coarse grit temper. indented 
decoration below rim. wiped exterior. 

7. Surface. Everted jar rim. medium-frred. light red 2.SYR6/6 ware. dark grey 2.SYRN4/ core, 
coarse grit temper, raised decoration below rim. 

8. Surface. Plain ledge handle, low-frred. pink 7.SYR8/4 ware, medium grit temper, red 2.SYR5/6 
slip exterior. 

9. Surface. Plain ledge handle, low-frred, pink 7.5YR8/4 ware, medium grit temper. 

10. Surface. Plain ledge handle, low-frred, very pale brown lOYR8/3 ware, fme grit temper, 
reddish brown 2.SYR5/4 slip exterior. 

11. Surface. Plain ledge handle, medium-frred, pink 7.SYR8/4 ware, coarse grit temper. 

Figure 4.7. Ceramic artifacts from South Cut by stratum. 

1. Stratum 7. Everted jar rim. medium-frred, very pale brown lOYR7/4 ware, very coarse grit 
temper, wet-smoothed exterior. 

2. Stratum 7. Everted jar rim, Jow-frred, light brown 7.SYR6/4 ware, very coarse grit temper, 
wet-smoothed exterior. 

3. Stratum 6. Everted jar rim, low-frred, pink 7.5YR7/4 ware, very coarse grit temper, 
wet-smoothed exterior. 

4. Stratum S. Everted jar rim, medium-frred, grey lOYRS/l ware, very coarse grit temper, 
wet-smoothed exterior. 

S. Stratum S. Medium-fIred. red 2.SYRS/6 ware, medium grit temper, raised and indented 
decoration exterior. 

6. Stratum S. Medium-frred, pink SYR7/4 ware, medium grit and grog temper, raised decoration, 
red lORS/6 wash exterior and part of interior. 

7. Stratum 4. Thickened holemouth jar rim, low-fIred. pinkish grey 7.SYR6(2 ware, coarse grit 
temper, red lORS/6 "grain wash" exterior. 

8. Stratum 4. Rolled jar rim. medium-frred, light brown 7.SYR6/4 ware, coarse grit temper. red 
10R5/6 "grain wash" exterior. 

9. Stratum 4. Flat jar base, medium-fIred. pink 7.SYR7/4 ware, coarse grit temper, red IOR4/6 
slip exterior. 



10. Stratum 4. Plain bowl rim, medium-fIred, pink SYR8/4 ware, fme grit temper, red IORS/6 
wash interior, dark red IOR3/6 slip exterior. 
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II. Stratum 3. Beveled rim hole mouth jar rim, high-fIred, pink 7.SYR7 /4 ware, very coarse grit 
temper. 

12. Stratum 3. Thickened holemouth jar rim, medium-frred, reddish brown 2.SYR5/4 ware, coarse 
grit temper. 

13. Stratum 3. Flared jar rim, high-fIred, light red 2.SYR6/6 ware, grey SYRS/I core, medium grit 
temper, white lOYR8/2 slip, dark red IOR3/6 paint exterior and interior. 

14. Stratum 1. Everted bottle rim with pierced verticle lug handles on neck, high-frred, very pale 
brown IOYR8/4 ware, no temper. 

Figure 4.10. Ceramic artifacts from Sounding Strata S and 4. 

1. Stratum S, Locus 037. Thickened holemouth jar rim, medium-frred, very pale brown IOYR7/3 
ware, grey lOYRS/l core, weak red lOR4/2 "grain wash" exterior. 

2. Stratum S, Locus 037. Thickened and everted jar rim, low-frred, very pale brown IOYR7/3 
ware, very coarse grit temper, wet-smoothed exterior. 

3. Stratum S, Locus 037. Thickened and everted jar rim, low-frred, pink SYR7/4 ware, very 
coarse grit temper, wet-smoothed exterior. 

4. Stratum S, Locus 037. Flattened holemouth jar rim, low-fIred, reddish-yellow SYR6/6 ware, 
coarse grit temper, red IOR5/6 slip exterior. 

S. Stratum S, Locus 037. Vertical strap jar handle, low-fIred, pink 7.SYR7/4 ware, very coarse 
grit temper, red IORS/6 slip exterior. 

6. Stratum S, Locus 037. Everted juglet rim, high-frred, pink 5YR7/4 ware, fIne grit temper, light 
red IOR6/6 slip with vertical burnished stripes exterior. 

7. Stratum 4, Locus 036. Thickened hole mouth jar rim, low-frred, very pale brown IOYR7/3 
ware, grey lOYR5/1 core, coarse grit temper, weak red IOR4/2 "grain wash" exterior. 

8. Stratum 4, Locus 034. Thickened holemouth jar rim, low-frred, light grey IOYR7/2 ware, 
fimoothed exterior. 

9. Stratum 4, Locus 034. Thickened holemouth jar rim, low-frred, pink 7.5YR8/4 ware, grey 
7.5YRN6/ core, smoothed exterior. 

10. Stratum 4, Locus 036. Thickened and everted jar rim, low-fIred, pink SYR7/4 ware, grey 
SYRS/l core, wet-smoothed exterior. 



II. Stratum 4, Locus 034. Thickened and everted jar rim, low-fired, pink 5YR8/4 ware, very 
coarse grit temper, wet-smoothed surfaces. 
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12. Stratum 4, Locus 034. Flared jar rim, medium-fired, very pale brown lOYR7/4 ware, coarse 
grit temper, dark grey lOYR7/4 ware, coarse grit temper, dark grey lOYR4/1 "grain wash" 
exterior. 

13. Stratum 4, Locus 036. Flat jar base, medium-frred, pink 7.5YR7/4 ware, coarse grit temper. 

14. Stratum 4, Locus 034. Flat jar base, low-frred, pink 5YR7/4 ware, reddish grey SYRS/2 core, 
smoothed exterior. 

15. Stratum 4, Locus 034. Flat jar base, medium-frred, reddish yellow SYR7/6 ware, pinkish grey 
SYR6/2 core, fine grit temper, red lORS/8 "grain wash" exterior. 

16. Stratum 4, Locus 036. Plain bowl rim, medium-frred, very pale brown lOYR7/3 ware, dark 
grey lOYR4/1 exterior, wet-smoothed interior and exterior, light red lOR6/6 trickle paint 
interior. 

17. Stratum 4, Locus 036. Hom of animal (bull?) figurine, medium-frred, pink 7.5YR8/4 ware, 
grey 7.5YRN6/ core, very fme grit temper, red lOR6/ polished slip exterior. 

18. Stratum 4, Locus 036. Inverted platter-bowl rim with groove below carination, pale red IOR6/4 
ware, fine grit temper, weak red lOR4/4 burnished slip exterior. 

19. Stratum 4, Locus 036. Inverted platter-bowl rim, medium-frred, reddish yellow SYR6/6 ware, 
very pale brown lOYR7/4 core, fine grit temper. 

Figure 4.11. Ceramic artifacts from Sounding Strata 3 and 2. 

1. Stratum 3, Locus 032. Thickened holemouth jar rim, medium-frred, very pale brown lOYR7/3 
ware, grey lOYR6/1 core, weak red 10RS/4 "grain wash" exterior. 

2. Stratum 3, Locus 028. Thickened hole mouth jar rim, medium-frred, very pale brown 10YR8/3 
ware, grey lOYR5/1 core, coarse grit temper, red 10R5/6 "grain wash" exterior. 

3. Stratum 3, Locus 028. Indented ledge handle, medium-fired, reddish yellow SYR7/6 ware, 
light grey IOYR7/2 core, coarse grit temper, weak red 10R5/3 "grain wash" exterior. 

4. Stratum 3, Locus 032. Flat jar base, medium-frrcd, pink 7.5YR8/4 warc, grey lOYR6/1 core, 
coarse grit temper. 

5. Stratum 3, Locus 032. Everted jar rim, high-frred light yellowish brown lOYR6/4 ware, 
vertically burnished self slip exterior, horizontally burnished red 10R4/6 slip on rim top and 
interior. 
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6. Stratum 3, Locus 028. Everted bowl rim, high-fIred, pink SYR8/4 ware, light red 10R6/6 slip 
exterior and rim interior. 

7. Stratum 2, Locus 026. Beveled holemouth jar rim, medium-frred, pink SYR7/4 ware, light grey 
IOYR7/1 core, coarse grit temper, grey SYR5/1 "grain wash" exterior. 

8. Stratum 2, Locus 026. Thickened holemouth jar rim, medium-fired, pale brown IOYR7/3 ware, 
coarse grit temper, light red IOR6/6 "grain wash" exterior. 

9. Stratum 2, Locus 026. Thickened holemouth jar rim, medium-frred, very pale brown 10YR8/3 
ware, weak red 10RS/3 slip exterior. 

10. Stratum 2, Locus 019. Folded jar rim, low-fired, pale brown IOYR6/3 ware, fme grit temper, 
red IOR4/6 slip exterior. 

11. Stratum 2, Locus 026. Folded jar rim, medium-fired, grey 7.5YRNS/ ware, medium grit 
temper, red IOR4/6 "grainwash" exterior. 

12. Stratum 2, Locus 019. Indented ledge handle, high-fIred, reddish grey IORS/l ware, medium 
grit temper, pale yellow 2.SYR8/4 slip exterior. 

13. Stratum 2, Locus 019. Flat jar base, medium-fIred, pale brown IOYR6/3 ware, grey IOYR6/l 
core, coarse grit and grog temper, smoothed exterior. 

14. Stratum 2, Locus 019. Flat jar base, medium-fIred, pink 7.SYR7/4 ware, very fme grit temper, 
white IOYR8/2 slip and weak red IOR4/4 painted stripes exterior. 

IS. Stratum 2, Locus 019. Flat jar base, high-fIred, pink 7.SYR7/4 ware, coarse grit temper, red 
IOR4/6 slip exterior. 

16. Stratum 2, Locus 026. Inverted bowl rim, high-fired, brown IOYRS/3 ware, no temper, red 
IORS/6 slip exterior. 

17. Stratum 2, Locus 026. Inverted platter-bowl rim, medium-fIred, weak red IORS!3 ware, grey 
IOYRS/l core, horizontally burnished interior and exterior. 

Figure 4.12. Ceramic artifacts from Sounding Stratum 1. 

1. Stratum 1, Locus 012. Grooved holemouth jar rim, medium-fIred, pink 7.SYRS/2 ware, brown 
7.SYRS/2 core, coarse grit temper. 

2. Stratum I, Locus 012. Beveled holemouth jar rim, medium-frred, light reddish brown 
2.5YR6/4 ware, very coarse grit temper. 

3. Stratum 1, Locus 012. Thickened holemouth jar rim, medium-frred, pink 7.SYR7/4 ware, 
coarse grit temper, reddish brown 2.SYRS/4 slip exterior. 



4. Stratum 1, Locus 012. Flared jar rim, high-fIred, pink 7.5YR7/4 ware, medium grit temper, 
yellowish red 5YR5/6 "grain wash" exterior. 

5. Stratum 1, Locus 012. Flared jar rim, high-fIred, light red 2.5YR6/6 ware, pale brown 
10YR6/3 core, coarse grit temper, greyish brown lOYR5/2 "grain wash" exterior. 
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6. Stratum 1, Locus 005. Flared jar rim, high-frred, very pale brown lOYR7/4 ware, medium grit 
temper., grey 2.5YRN5/ "grain wash" exterior. 

7. Stratum 1, Locus 012. Indented ledge handle, medium-frred, very pale brown lOYR7/4 ware, 
coarse grit temper, red lOR5/6 painted stripe exterior. 

S. Stratum 1, Locus 012. Flat jar base, medium-frred, light red 2.5YR6/6 ware, grey lOYR5/1 
core, coarse grit temper, white 5YRS/1 slip and red lOR4/6 paint exterior. 

9. Stratum 1, Locus 005. Flat jar base, medium-frred, greyish brown lOYR5/2 ware, coarse grit 
temper, red lOR5/6 slip exterior. 

10. Stratum I, Locus 012. Flat jar base, high-fIred, reddish yellow 5YR6/6 ware, fme grit and grog 
temper. 

11. Stratum 1, Locus 012. Inverted platter-bowl rim, high-frred, light reddish brown 5YR6/4 ware, 
very fine grit temper. horizontally burnished interior and exterior. 

12. Stratum 1, Locus 012. Ledge-handled platter-bowl rim, medium-frred, pinkish grey 7.5YR6/2 
ware, coarse grit temper, vertically burnished interior. 

13. Stratum 1, Locus 002. Flaring rim ovoid jar with two vertical strap handles, very high-fired 
("metallic ware"), dark reddish grey 5YR4!2 ware, fme sand temper, white IOYR8/2 slip and 
parallel groups of grey 5YR5/l painted stripes exterior. 

Figure 4.13. Late third millennium B.C. (Early Bronze Age IV) ceramic artifacts; ceramic and 
lithic artifacts from burial 021, Sounding Stratum 2; and ceramic arifacts from Tomb 
NE.1. 

1-2. Surface. Flared jar rim and flat base (same vessel), very high-frred ("metallic ware"), reddish 
yellow 5YR7/6 ware, grey IOYR6/l core, fine sand temper, white 10YR8/2 slip exterior and 
rim interior, raised decoration below neck, combed decoration on lower body. 

3. Surface. Folded "envelope" ledge handle, high frred, grey IOYR5/l ware, fine sand temper. 

4. Surface. Folded "envelope" ledge handle, high-frred. reddish yellow 5YR7/6 ware, fine sand 
temper. 

5. Sounding, Stratum 2, Burial 21. Plain bowl (lamp) rim, high-fired, pink 5YR7/4 ware, 
uncertain temper, horizontally burnished red IOR4/6 slip interior and exterior, soot on rim. 
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6. Sounding, Stratum 2, Burial 21. Everted jar rim, high-frred, pale red IOR6/4 ware, medium grit 
temper, burnished self-slip exterior and rim interior. 

7. Sounding, Stratum 2, Burial 021. Ground and drilled basalt ring fragment. 

8. Tomb NE.1. Carinated bowl rim, medium-flred, reddish yellow 5YR7/6 ware, no temper, 
burnished dark red IOR3/6 slip interior and exterior. 

9. Tomb NE.1. Folded jar rim, medium-frred, very pale brown IOYR7/3 ware, flne grit temper, 
weak red IOR5/4 slip exterior and rim interior. 

10. Tomb NE.1. Cup (with loop handle?), medium-frred, pink 5YR7/4 ware, no temper, red 
IOR4/4 "line-painted" stripes exterior. 

II. Tomb NE.1. Inverted platter-bowl rim, low-frred, very pale brown IOYR7/3 ware, medium grit 
temper, burnished weak red IOR4/3 slip interior and above carination exterior, burnished 
reddish brown 5YR5/4 slip below carination exterior. 

Figure 4.14. Mid-fourth to late third millennium B.C. (Early Bronze Age) chipped stone tools. 

1. Sounding, Stratum 2, Locus 026. Bif&cially retouched trapezoidal blade fragment, silica polish 
along both edges. 

2. Sounding, Stratum 2, Locus 012. Unifacially retouched blade, silica polish along retouched 
edge, broken end of longer fragment retouched. 

3. Sounding, Stratum 2, Locus 001. Trapezoidal blade fragment, silica polish along both edges. 

4. South Cut, Stratum 1. Trapezoidal blade fragment, silica polish along both edges. 

5. Surface. Triangular blade fragment, silica polish along one edge. 

6. Surface. Trapezoidal blade fragment, silica polish along both edges. 

7. Sounding, Stratum 4, Locus 036. Unifacially retouched fan scraper. 

8. Sounding, Stratum 1, Locus 002. Unifacially retouched fan scraper. 

9. Sounding, Stratum 1, locus 001. Unifacially retouched scraper fragment. 

10. Sounding, Stratum 2, Locus 019. Flint hammerstone with battered edges. 
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Figure 15. Ground stone artifacts. 

1. Sounding, Stratum 3, Locus 028. Ground basalt bowl rim. 

2. Surface. Ground basalt bowl rim with knobs around the exterior. 

3. Surface. Ground and drilled basalt ring. 

4. Sounding, Stratum 4, Locus 036. Ground and drill~d limestone ring (or hoe) fragment. 

5. Surface. Ground chalk stamp(?) with carved crossed-line design. 
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