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A large part of the material is poorly preserved, wich 75 % being small fragments. Nevertheless, we 

may state that the shell material has been used most probably as beads, pendants or other ornaments 
(Fig. 26). This impression is corroborated by the presence of five complete beads and one unfinished pen­

dant made of shell, and two beads and one pendant made of stone (two of ehe latter are from Sq. J!K11 
and one from Sq. 111d, Fig. 34). 

Copper 
The largest mass of copper was found in room 1, sq. N10c, adjacent to the inner face of the wesrern 

wall W10 (Fig.34), 0.85 m below the surface. Ir weighs 50.89 gramms. The original length of ehe mass 

is unknown, its cross section is apparendy cylindrical wich a diameter of ca. 4 cm. Both exrremiries have 
been ground roughly perpendicularly to the long axis. 

The outer face of the mass is green due to a thin (less than 0.5 mm) coat of the mineral paratacamite 
Cu2(0H)3Cl, copper chloride hydroxide, a mineral common on weathered surfaces of copper in souehern 

Israel and the Sinai. Below the thin green coating there is a black copper mineral, tenorite (CuO). A hole 
drilled to ehe centre of the sample revealed black tenorite throughout. 

It seems improbable that ehe sample has been a copper ore or a nugget of native copper, because ehe 
oxidation of solid copper may affect at most a few mm below the surface, not as much as in our sample. 
Hence, it seems to us that the sample is a natural concretion, to be found in the Nubian sandstones on 
both sides of the Rift Valley. The same raw material later served in the onset of copper industry in ehe 

Chalcolithic Levant, in the 5th millennium BC, at Timna, Funon and elsewhere (Gilead et al. 1992; 
Rochenberg 1990). 

The Nahal Reuel objecr may have been ground on both ends possibly to extract ehe black powder as a 
colorant. If it is true, then ehe object is unique since the black colorants known to us at the time were 
eieher plant ashes or manganese oxides (Soreq and Ayalon 1993). 

Spatial Distribution 

Ir should be noted at the onset that layer B, the MPPNB habitation, was not completely excavated and 
the sterile reddish layer C was not atteined over the entire excavated area. Furthermore, a single living 

floor could be distinguished at the base of layer B, reached in a few places- in courtyard 4, room 1, room 
5 and locus 12. Hence it may be concluded that all the finds in layer B, including the stone slabs found 

in some residential units, apperently belonged to that single floor. This would suggest post-depositional 
vertical movement up to 0 .5 m. It remains to be seen whether lateral displacement took place as well, in 
which case a chaotic spatial distribution is expecred. The distribution pattern of ehe most numerous arti­
fact categories will be discussed first, in search of a pattern (Ronen et al. 1999). 

Cores 
There is a srriking division into a souehern and northern zones, wich a practically empty strip across 

squares 16-17 (Fig. 27). In the souehern zone, the cores are concentrated along both sides of wall W25. 
Away from that wall, locus 13 is pracrically devoid of cores. Wirhin the northern zone, the concenrration 
gradually decreases from the north to the south and west. In room 1 and the knapping area locus 12, cores 
are abundant and distributed over ehe entire surface. In ehe other residence units the distribution is more 
restricted: in courtyard 4, cores are found near the northern wall and in the center. In room 2 cores occur 

mosdy near the west wall and in the souehern entrace, their absence from the northern part of room 2 is 
noteworthy. In room 5 ehe cores are clearly adjacent to both eastern and western walls. The last important 
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concentration of cores to be mentioned is in the western half of pit 11. The striking difference in core 

concentration on each side of pit 11 suggests that wall W14 was an active barrier, possibly with a top 
part made of organic material. In the western part of the excavated area (west of wall W12), there are but 

a few cores. 

The spatial distribution of cores seems to reflect organized working spaces (Fig. 28). In raom 1 and 
locus 12, cores were used or deposited all over. In raoms 2, 5 and in the courtyard, cores are more locally 
distributed, whereas in locus 13 they are missing altogether. This pattern may now be tested against that 
of other tool classes. 

Arrowheads 

The spatial distribution of arrawheads is similar to that of the cores. Here too, there is a division be­
tween north and south areas with an empty strip between them. Here too, there is a scarcity of finds west 

of the residence, west of wall W12. A close view reveals, however, a distinctly different distribution pat­

tern for braken and complete arrawheads. Generally speaking, complete points are mainly in the east and 
north (Figs. 29 and 30), while the braken ones are mainly in the west and southwest (Figs. 31 and 32). 

Thus, locus 7, locus 14 (along wall W25) and the western half of pit 11 contain mainly braken arraws. 
Mostly broken arrowheads are further concentrated in the southern and western parts of raom 5, in the 
west side of raom 2 and in the center of courtyard 4. 

On the other band, mainly complete arrawheads are found in the east side of room 2, in the north and 

east side of courtyard 4, the north and east sides of raom 5, in locus 13 and along wall W21. There is a 
Strang tendency for complete arrawheads to be close to walls: along the west wall of raom 1, the north 

face of wall W21, the north wall of raom 5. Complete arrowheads also align walls W23 and W24 in locus 
9, the area west of the residence complex where artifacts are normally scarce. In courtyard 4, only com­
plete arrawheads - though few - are found along walls W 11 and W15 in the north, whereas numeraus 

braken points were in the center. This fact may best be interpreted as complete arrows having stood 
against, or Iied along, the walls. 

The distinct distribution pattern of complete and braken arrowheads argues for a minimal post-deposi­

tional lateral displacement at Nahal Reuel. We suggest that the major concentration of braken arrawheads 
indicate garbage areas. Accordingly, the main garbage dumping areas were in locus 7 and 14, in the west­
southwestern margins of the residential complex. Secondary dumping areas were in the cemer of courtyard 
4 and in pit 11 (Fig. 32). 

Surprisingly, the distribution of cores fits remarkably well the pattern just described for the braken ar­
rawheads. This is clearly seen, for example, by the negative correlation in locus 13, an area with complete 
arrawheads but no cores. The cores are thus found in the garbage; it is perhaps possible to suggest that 
these cores were considered exhausted, whereas those found in the living quarters, amidst the complete ar­
rowheads, were considered still warkable (e.g., in raom 1 and locus 12). 

A w l s constitute another important tool dass at Nahal Reuel. Awls too exhibit the two activity zones 
noted above (Fig. 33), with very few specimens in the dividing zoneaceras squares 17-18. Of the 88 awls 

with known pravenance, 57 % were in the northern zone, inside the residence complex and of these, 20 % 
(17 tools) were located in courtyard 4 alone. Ca. 15 % of the awls were in the southern zone, half of which 

in locus 13. In the western part of the site (west of wall W12) were found 15 % of the awls, widely dis­
persed. 

When plotted against the arrowheads, most of the awls are associated with the complete points and 

only a minority is associated with broken points. In all the residence raoms except 5, the awls are found 
among complete points, while in room 5 they occur among braken points. In the southern activity zone, 
the awls are associated primarily with braken points (dumped awls?). A final remark concerning the spa-
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Fig. 30. Nahal Reuel Site, major concentrations of complete arrowheads (shaded) and locacion of grinding cools (docs). 
N - northern zone; S - souehern zone; W - western zone; P - path. 

ity, over 4 metres separate between the northern activity zone and the souehern zone (from merre line 14 
to 19). Additional observations concerning the spatial disrribution of grinding srones are noteworthy: 
first, their !arge concemration in courtyard 4 (25 % ); secondly, their very small number in the western 
part of the site, 2 only; and finally, 13 of the 16 grinding implemems were among complete arrowheads, 
hence presumed in working condition while only rwo were associated wich broken points, presumed dis­
carded (in Locus 7 and Locus 14, Fig. 25). The position of one grinding cool, in courtyard 4, relative to 

arrowheads is unclear. 
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Fig. 31. Nahal Reuel Sire, location of arrowhead fragments . 

S h e ll s The small nurober of shells recovered at Nahal Reuel show an interesring pattern of diseribu­
eion (Fig. 34). Close to one half of the shells of known origin (8 of 19) were found inside the residential 
area, ehae is, in one third of the excavared area. Almost all ehe shells are wiehin the residential area, the 
largest concentration is in and around room 5 (4 specimens). The single Mediterranean shell present ae 
the site was found in an isolated position near room 1, as already mentioned above. lt is noteworthy that 
only 2 shells were found in the courtyard, which was by far the main activity area ae ehe site. Four shells 
were found in the souehern activity zone and 4 in ehe ash pit in Locus 11. Thus, ehree major concen-
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Fig. 32. Nahal Reuel Sire, major concencrations of arrowhead fragmencs (shaded). N- northern zone; S- souehern zone; 
W - wesrern zone; P - path. 

trations of shells are discernible at N ahal Reuel: in and araund raom 5, in and araund the ash pit at 
JIK11, and in the southern area. lt is also noteworthy that all three stone ornaments found at the site 

came from the ash pit in Locus 11, or very near to it. 
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Fig. 33. Nahal Reuel Sire, location of awls (dot) and burins (square). 

Summa r y 

N ahal Reuel is a single-phase, MPPNB site from the first half of the 8th millennium BC. The lithic in­
dustry is characterized by naviform cores and by Jericho/Byblos type arrowheads, similar to Beidha (Mor­
tensen 1970) and other comemporary south Levantine desert sites. Termed "Middle MPPNB" in the 
northern Levant (Cauvin et Cauvin 1993), this is the oldest MPPNB present in the southern Levant. In 
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Fig. 34. Nahal Reuel Sire, locarion of molluscs (dor), srone beads (square) and copper (star). 

the second half of the 8th millenium, arrowheads were dominared by the Amuq point, as is the case in 
the neighboring site Nahal Issaron, just 3 km south ofNahal Reuel (Goring-Morris and Gopher 1983). 

Our excavation revealed a residemial complex of the cemral-court type, seemingly the oldest currently 
known in Israel (Avner 1998). The westernborder of the site was along the I squares of our grid, west of 
wall W12 where finds abruptly dwindle away. The other borders of the site lie outside the excavated area. 

Two activity zones were revealed, a northern and a southern, separated by a practically sterile strip about 
1.5 m wide Stretching from square N17 in the east to squares K16/17 in the west. It may be postulated 
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that a walkiflg trail had existed here, along the southern end of the residential complex. Activities were 
carried out mainly in the north and east parts of the excavation, marked by the presence of complete ar­
rowheads, grinding stones, hammerstones and shell ornaments, beside other tool types. Garbage was dis­
carded in the west and sourhwest, where mainly broken arrowheads accumulated. Food preparation and 
some other daily activities (e.g. piercing) were carried out mainly in the courtyard. Room 1 in the north 
of the residence complex perhaps served as a high place. 

The subsistence heavily depended on hunting, as testified by the strong dominance of arrowheads. The 
types of animals hunted at Naha Reuel remain unknown, due to rhe poor conservation of bones at rhe site. 
It remains also unknown which vegetarian foods were processed by the relatively numerous grinding 
equipmenr. 

Raw marerials were procured in close-by sources (flint), in the proximity of the Red Sea (shells, sand­
stone and granit) and Timna (copper). Long distance ties appear rather undeveloped. It can not be ex­
cluded that due to locally adverse conditions, unknown at present, the inhabitants of Nahal Reuel at some 
point moved 3 km southward to the outlet of Nahal Issaron, to establish the PPNB site there (Fig. 1). 

Acknowledgemencs 

We thank Prof. Nili Lipshicz, Dept. of Bocany, Tel Aviv University, for idencifying ehe plane remains. Arcifacc drawings 
were made by Ofra Lazar, and Daniel Ladiray kindly prepared ehe plates. The distribueion maps were prepared by Mona 
Ziegler, Inst. für Ur-und Frühgeschichte, University of Tübingen. Ofra Kurzbart assisted wich the lithic analysis. The 
phocographs in Figs. 2, 6, 7, 9-12, 24 and 25 are by Modi Lamdan. The photographs in Figs. 5 and 8 are by ehe An­
tiquities Auehority. This reporc was compleced when the senior author was on sabbatical leave in the Seminar für Ur-und 
Frühgeschichte of ehe Universicy of Basel. Thanks are due to Prof. Jean-Marie Le Tensorer, Head of ehe Seminar, co the Fac­
ulcy and scudencs for many fruicful discussions, co Karlheinz Steppan for his kind help wich ehe calibracion of daces, and to 
Fonds zur Förderung der Studien auf dem Gebiete der ägiptologischen, orientalischen und klassischen Altertumskunde der 
Universität Basel for financial supporc. 

Bibliography 

AvNER, Uzi, 1998: Secclemenc, Agriculcure and Paleocl imace in Uvda Valley, Souehern Negev Deserc, 6ch-3rd Millennia 
BC. In: IsSAR, A.S. and BRAUN, N (eds.), Wacer, Environment and Sociecy in Times of Climacic Change, pp. 147- 202. 
Kinwer Academic Publishers. 

CAUVJN, M.-CL. et CAUVJN, J. , 1993: La sequence neolithique MPPNB au Levanc nord. Paleorient 19, 23- 28. 
GINAT, Hanan and ZILBERMAN, Ezra, 1992: Strucrural and morphological developmenc of ehe Uvda Valley. Israel J. Earch 

Seiences 40, 209-218. 
G!LEAD, lsaac, RosEN Steven, FABIAN, P. and ROTHENBERG Beno, 1992: New Archaeological Evidence for ehe Beginnings of 

Mecallurgy in ehe Souehern Levanc. Excavacions ac Tell Abu Macar, Beersheba (Israel). Insc. Archaeo-Mecallurgical Srudies 
18, 11- 14. 

GORING-MORRIS, Nigel and GOPHER, Avi, 1983: Nahal Issaron: A Neolithic Settlement in the Souehern Negev. Preliminary 
Reporc of the Excavations in 1980 . Israel Exploration Society 33, 149- 162. 

HELLER, Joseph, 1970: Two newly discovered species of the genus Buliminus BECK, 1837 (=Petraeus ALBERS, 1850) (Eni­
dae) from Souehern Israel. Archiv für Molluskenkunde 100, 279-285. 

MIENIS, Henk K., 1978: Molluscs from the prehistoric sices of Abou Gosh and Beisamoun, Israel. Memoiresec Travaux du 
Cencre de Recherehes Prehistoriques Fran~ais de Jerusalem 2, 269-272. 

MIENIS, Henk K., 1987: A second collection of shells from ehe N eolithic sice Abou Gosh. Levancina 66, 695-702. 
MoRTENSEN, Peder, 1970: A Preliminary Scudy of ehe Chipped Stone Industry from Beidha. Acta Archaeologica 41 , 1- 54. 
OuvER, P.G., 1992: Bivalved seashells of the Red Sea. Verlag Hemmen, W iesbaden and N ational Museum of Wales, Car-

diff. 
RoNEN, Avraham, WINTER, Haim and DAVID, Chinn, 1994: The Hatoula borers and their possible roJe in the Neolithic. In: 

LECHEVALLIER, Monique and RONEN, Avraham (eds.), Le giserneut de Haroula en Judee occidentale, Israel, pp. 181-192. 
Associacion Paleorient 8, Paris. 



156 Avraham Ronen, Shulamit Mi/stein, Modi Lamdan, ]ohn C. Vogel, Henk K. Mienis and Shimon Ilani 

RONEN, Avraham and WINTER, Haim, 1998: Fowl and Fishes: prelude to domestication. Rivista di Antropologia (Roma) 
Suppl., 76, 17-32. 

RONEN, Avraham, MILSTEIN, Shulamit and LAMDAN, Modi, 1999: The Sparial Organization of the PPNB Sire Nahal Reuel, 
Israel. Neo-Lithics 3/99, 15-16. 

RONEN, Avraham, MILSTEIN, Shulamit, LAMDAN, Modi and VoGEL, John C., 2000: Nahal Reuel, a Pre-Pottery Neolithic site 
in the Negev, Israel. Archaeology, Ethnology and Anthropology of Eurasia 2, 65-76. 

ROTHENBERG, Beno (ed.), 1990: The Ancient Metallurgy of Copper, Researches in the Arabah 1959-1984, Vol. 2. London. 
ScHMIDT, K. and BEILE-BOHN, M., 1996: A LPPNB-Variant of Byblos Points from Gurcurepe 11-"Palmyra Points"' Neo­

Lithics 2/96, 9-11. 
SHARABATI, D., 1984: Red Sea Shells. KPI, London. 
ScHMIDT, K. and BEILE-BOHN, M., 1996: A LPPNB-Variant of Byblos Points from Gurcutepe 11-"Palmyra Points"' Neo­

Lithics 2/96, 9-11. 
SoREQ, H. and AYALON, E. (eds.), 1993: Calors from Nature. Natural Calors in Ancient Times. Eretz-Israel Museum, Tel 

Aviv. 
STUIVER, Minze, REIMER, Paula J., BARD, Edouard, BECK, Warren J. , BURR G.S., H UGHEN, Konrad A., KROMER, Bernd, 

McCORMAC, Gerry F. , VAN DER PLICHT, Johannes and SPURK, Marco, 1998: INTCAL98 Radiocarbon Age Calibration, 
24,000-0 cal BP. Radiocarbon 40, 1041-1083. 

TALMA, Aritius S. and VOGEl,John C., 1993: A simplified approach to calibrating 14C dates. Radiocarbon 85,317-322. 
TORNARITIS, George, 1987: Mediterranean sea shells Cyprus. George Tornaritis, Nicosia. 


	2001_06_Ronen_u.a.0001
	2001_06_Ronen_u.a.0002
	2001_06_Ronen_u.a.0003
	2001_06_Ronen_u.a.0004
	2001_06_Ronen_u.a.0005
	2001_06_Ronen_u.a.0006
	2001_06_Ronen_u.a.0007
	2001_06_Ronen_u.a.0008
	2001_06_Ronen_u.a.0009
	2001_06_Ronen_u.a.0010
	2001_06_Ronen_u.a.0011
	2001_06_Ronen_u.a.0012
	2001_06_Ronen_u.a.0013
	2001_06_Ronen_u.a.0014
	2001_06_Ronen_u.a.0015
	2001_06_Ronen_u.a.0016
	2001_06_Ronen_u.a.0017
	2001_06_Ronen_u.a.0018
	2001_06_Ronen_u.a.0019
	2001_06_Ronen_u.a.0020
	2001_06_Ronen_u.a.0021
	2001_06_Ronen_u.a.0022
	2001_06_Ronen_u.a.0023
	2001_06_Ronen_u.a.0024
	2001_06_Ronen_u.a.0025
	2001_06_Ronen_u.a.0026
	2001_06_Ronen_u.a.0027
	2001_06_Ronen_u.a.0028
	2001_06_Ronen_u.a.0029
	2001_06_Ronen_u.a.0030
	2001_06_Ronen_u.a.0031
	2001_06_Ronen_u.a.0032
	2001_06_Ronen_u.a.0033
	2001_06_Ronen_u.a.0034
	2001_06_Ronen_u.a.0035
	2001_06_Ronen_u.a.0036
	2001_06_Ronen_u.a.0037
	2001_06_Ronen_u.a.0038
	2001_06_Ronen_u.a.0039
	2001_06_Ronen_u.a.0040
	2001_06_Ronen_u.a.0041
	2001_06_Ronen_u.a.0042

