
Fig. 8. Selected bone surface modifications and bone fracture patterns from Nahal Hesi. Scales are 2 mm: (a) NH-65, cutmarks on an unidentified long-bone shaft fragment of a large
ungulate. The butchery marks are overlain by weathering cracks and exfoliated areas; (b) NH-125, cutmarks on an unidentified long-bone shaft fragment of a large ungulate; (c) NH-
24, a tibia shaft from a medium ungulate showing a conchoidal notch, probably induced by hammerstone percussion.
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Cave (Stiner et al., 2009). The precise trophic level of the hominins
in the Northern Negev is difficult to discern without more data,
especially concerning the intriguing Early Pleistocene faunal
evidence from Bizat Ruhama.

Hominin paleoecology and paleoenvironment of the sites

The faunal remains of Bizat Ruhama and Nahal Hesi are essen-
tially food debris accumulated by Lower Paleolithic hominins in the
Northern Negev region. Thus, these sites directly represent the
ecological settings exploited through hominin foraging (e.g., Bar-
Yosef, 2004). The macromammalian record may be a coarse-
grained measure of environmental changes relative to others
(e.g., sedimentological or isotopic studies). However, this measure
is highly correlated to hominin ecology, because ungulates served
as the resources regularly procured and used by hominin foragers.

The two sites display very similar taxonomic compositions, with
dominance of equids and bovids. Both equid species probably attest
to a relatively dry climate and an open environment, while the
teeth of the spiral-horned antelope (probably Pontoceros/Spi-
rocerus) of Bizat Ruhama suggest a browsing diet. Gazelles usually
forage on open terrain (Mendelssohn and Yom-Tov, 1999). The large
bovines may inhabit dry grassland, but must stay in proximity to
a water source. Overall this indicates an open, relatively uniform
environment with patchy water sources and trees, much like this
semiarid region today.

This species composition is markedly different from Lower
Paleolithic sites located just 50–70 km to the north, including Holon
(Monchot and Horwitz, 2007a) and Qesem (Gopher et al., 2005).
Morover, this species composition is different from the sites of the
Galilee coastal plain and the Jordan Valley, including Evron Quarry
(Tchernov et al., 1994), ‘Ubeidiya (Tchernov, 1986; Belmaker, 2006),
and Gesher Benot Ya‘aqov (Rabinovich et al., 2008) (Fig. 10).
Specifically, all of these sites are rich in cervids, while equids are
scarce in all sites but ’Ubeidiya, where they amount to about 15% of
NISP (Belmaker, 2006). The site of Revadim Quarry, located just
30 km north of the Northern Negev sites, include three cervids
species but also many ‘open’ species (Marder et al., 1998, 2007),
raising the possibility that it occupies a niche in between the sites of
Northern and Central Israel and the Northern Negev sites. Many sites
in this period include proboschidean remains (e.g., ‘Ubeidiya, Evron,
Gesher Benot Ya‘aqov, Revadim and Holon), and remains of
amphibious animals such as hippos and turtles (except for Revadim),
but no such remains have been confidently identified at either Bizat
Ruhama or Nahal Hesi. The faunal remains collected at the Azraq C-
Spring in eastern Jordan, which may belong to the Lower Paleolithic,
offer a similar array of ‘open’ ungulate taxa, probably indicating
a relatively dry grassland environment (Clutton-Brock, 1989).

The closest parallel to the Lower Paleolithic Northern Negev
sites comes from the Middle Paleolithic (Late Pleistocene) of the
same region – the open-air site of Far’ah II in the Nahal Besor
region, which is dominated by Equus, Bos, Alcelaphus and Camelus
remains (Gilead and Grigson, 1984). As is the case with the Lower
Paleolithic sites, Far’ah II diverges from Middle Paleolithic sites
further north which usually display an important cervid compo-
nent (e.g., Bate, 1937; Davis, 1977; Rabinovich and Hovers, 2004;
Rabinovich et al., 2004; Stiner, 2005; Speth and Tchernov, 2007;
Yeshurun et al., 2007b). The three faunal assemblages of the
Northern Negev, dating to the Early, Middle and Late Pleistocene
and originating from an in situ depositions of hominin food debris,
yielded equid, antelope and bovine remains, with no typical
woodland species (e.g., cervids and suids). Additionally, animals
that live in freshwater sources (e.g., hippo or turtle) are either
absent or extremely rare at the Northern Negev.



Fig. 9. Selected equid teeth from Nahal Hesi (NH), Tabun Cave and Aı̈n Tit Mellil, (MOC).
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It is remarkable that three faunal assemblages from the Lower
Paleolithic and the Middle Paleolithic of the northern Negev share
essentially the same faunal communities despite the wide chro-
nological and cultural gaps that exist between them, clearly setting
them apart from the sites further north. The Northern Negev today
is a transitional zone between the Mediterranean climatic zone to
the north and the arid Negev Desert in the south, and its climate is
semiarid, receiving some 300–400 mm of rain annually. The
archaeofaunal data suggest that the Pleistocene Northern Negev
environment was in the range of a semiarid climatic zone as it is at
present. Geological data from the immediate vicinity of the sites
revealed the occurrence of more humid environmental episodes,
but probably within the range of semiarid climate (Rosen, 1986;
Dassa, 2002; Menashe, 2003). Little is known of Pleistocene
faunas further south, in the present-day extremely arid desert. In
the early Middle Paleolithic fauna of Rosh Ein Mor and in the Upper
Paleolithic site Ein’Aqev, both located in the central Negev high-
lands, Equus, Gazella, and Capra dominate but Bos, which is less
adept to arid conditions, is rare or absent (Tchernov, 1976). Thus,
the relative environmental stability stemming from our results may
signal a northern limit to desertification and a southern limit to the
Mediterranean woodlands of the southern Levant throughout the
Pleistocene. Notwithstanding climatic fluctuations, no major
northward or southward movements of climatic belts are indicated
by our data. Recent paleoclimatic reconstructions using the timing
of growth and isotopic composition of cave speleothems form the
north-eastern Negev (presently semiarid to arid region) displayed
several fluctuations in the amount of rainfall of that region, most of
which were still in the range of semiarid environment (Vaks et al.,
2006). The clear archaeofaunal dichotomy evident between the
northern sites and the Northern Negev sites all along the Lower and
Middle Paleolithic periods lends support to viewing the southern
Levant Pleistocene climate as one dictated by the present-day
geography. Specifically, mostly mild movements of the climatic
belts occurred because of the region’s extreme physiogeographic
variability (Enzel et al., 2008). Thus, integrating the archaofaunal,



Fig. 10. A triplot chart showing the relationship between three taxonomic groups,
equids, deer and antelopes, at selected sites from the Southern Levant. See references
in the text.
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geomorphologic and isotopic proxies suggests to us that most
fluctuations in the northern Negev were probably still in the range
of semiarid climate and environment available to Lower Paleolithic
hominins.

Significantly, it is important to note that archaeofaunal assem-
blages represent only points in time (in this case lacking precise
radiometric dating), not a continuous sequence. Thus, it is possible
that the sites merely represent the periods of climate amelioration
which allowed hominin settlement in the northern Negev, whereas
periods of aridification left no archaeological occurrences and
associated faunal remains. However, the data presented in this
study still imply that, given such a scenario, periods of climatic
amelioration in the northern Negev did not reach the extent of true
Mediterranean environment as reflected by archaeofaunas of the
northern sites.

Summary and conclusion

The Lower Paleolithic sites of Bizat Ruhama (Early Pleistocene)
and Nahal Hesi (Middle Pleistocene), located on the northern fringe
of the Negev Desert, yielded small but significant faunal assem-
blages probably deriving from anthropogenic meat-acquisition and
butchery activities. The site of Nahal Hesi presents evidence for
primary access of hominins to fleshed carcasses of large ungulates,
while the earlier site of Bizat Ruhama may represent secondary
access of hominins to carcasses. The assemblages are among the
only Lower Paleolithic faunas in the southern Levant that are
dominated by equids and lack cervids and suids. No elephants or
amphibious animals were found, too. These findings indicate an
open, relatively uniform environment with patchy water sources
and trees, much like this region today. Bizat Ruhama and Nahal Hesi
are among the rare Lower Paleolithic sites in the Southern Levant
associated with such an ecological setting, thereby widening our
knowledge of the spectrum of environments exploited by hominins
in the region. We suggest that the fauna from the two sites, coupled
with the Late Pleistocene faunal evidence of the same region, reflect
a largely stable semiarid environment on the fringe of the Negev
Desert throughout much of the Pleistocene.
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l’Oronte, Syrie. BAR Int. Ser. vol. 587, 169–178.

Gvirtzman, G., Buchbinder, B., 1969. Outcrops of Neogene Formation in the Central
and Southern Coastal Plain, Hashphela and Be’er Sheva Regions. Israel
Geological Survey Bulletin 50, Jerusalem.

Haas, G., 1966. On the Vertebrate Fauna of the Lower Pleistocene Site ’Ubeidiya. The
Israel Academy of Science and Humanities, Jerusalem.

Horowitz, A., 1979. The Quaternary of Israel. Academic Press, New York.
Horowitz, A., 1996. Review of Lower Paleolithic site locations in Israel, possibly

controlled by deposition and erosion processes. Isr. J. Earth Sci. 45, 137–145.
Issar, A., 1961. Geology of Subterranean Water Horizons of the Shephela and of the

Sharon Regions. Ph.D. Dissertation, Hebrew University, Jerusalem.
Klein, R.G., 1999. The Human Career. University of Chicago Press, Chicago.
Klein, R.G., Avery, G., Cruz-Uribe, K., Steele, T.E., 2007. The mammalian fauna

associated with an archaic hominin skullcap and later Acheulean artifacts at
Elandsfontein, Western Cape Province, South Africa. J. Hum. Evol. 52, 164–186.

Klein, R.G., Cruz-Uribe, K., 1984. The Analysis of Animal Bones from Archaeological
Sites. University of Chicago Press, Chicago.

Kostopoulos, D., 1997. The Plio-Pleistocene Artiodactyls (Vertebrata, Mammalia) of
Macedonia: the fossiliferous site Apollonia-1, Mygdonia basin. Geodiversitas 19,
845–875.

Lam, Y.M., Chen, X., Pearson, O.M., 1999. Intertaxonomic variability in patterns of
bone density and the differential representation of bovid, cervid and equid
elements in the archaeological record. Am. Antiq. 64, 343–362.

Laukhin, S.A., Ronen, A., Pospelova, G.A., Sharonova, Z.V., Ranov, V.A.,
Burdukiewicz, J.M., Volgina, V.A., Tsatskin, A., 2001. New data on the geology
and geochronology of the Lower Palaeolithic site Bizat Ruhama in the southern
Levant. Paléorient 27, 69–80.

Lyman, R.L., 1994. Vertebrate Taphonomy. Cambridge University Press, Cambridge.
Lyman, R.L., 2008. Quantitative Paleozoology. Cambridge University Press,

Cambridge.
Magaritz, M., 1986. Environmental changes recorded in the Upper Pleistocene along

the desert boundary, southern Israel. Palaeogeogr. Palaeoclimatol. Palaeoecol.
53, 213–229.

Magaritz, M., Goodfriend, G.A., 1987. Movement of the desert boundary in the
Levant from latest Pleistocene to Early Holocene. In: Berger, W.H., Labeyrie, L.D.
(Eds.), Abrupt Climatic Change: Evidence and Implications. Reidel, Dordrecht,
pp. 173–183.

Marder, O., Gvirtzman, G., Ron, H., Khalaily, H., Weider, M., Bankirer, R.,
Rabinovich, R., Porat, N., Saragusti, I., 1998. The Lower Palaeolithic site of
Revadim Quarry, preliminary finds. J. Isr. Prehist. Soc. 28, 21–53.

Marder, O., Milevski, I., Rabinovich, R., 2007. Revadim quarry. Excav. Surv. Isr. 119.
Marean, C.W., Cleghorn, N., 2003. Large mammal skeletal element transport:

applying foraging theory in a complex taphonomic system. J. Taphonomy 1,
15–42.

Marean, C.W., Dominguez-Rodrigo, M., Pickering, T.R., 2004. Skeletal element
equifinality in zooarchaeology begins with method: the evolution and status of
the ‘‘Shaft Critique.’’ J. Taphonomy 2, 69–98.

Marean, C.W., Kim, S.Y., 1998. Mousterian large mammal remains from Kobeh Cave:
behavioral implications for Neandertals and Early Modern Humans. Curr.
Anthropol. 39, S79–S113.

Martınez-Navarro, B., 2004. Hippos, pigs, bovids, saber-toothed tigers, monkey, and
hominids: dispersals through the Levantine corridor during late Pliocene and
early Pleistocene times. In: Goren-Inbar, N., Speth, J.D. (Eds.), Human Paleo-
ecology in the Levantine Corridor. Oxbow Books, Oxford, pp. 37–52.



R. Yeshurun et al. / Journal of Human Evolution 60 (2011) 492–507 507
Martı́nez-Navarro, B., Belmaker, M., Bar-Yosef, O., in preparation. The fossil Bovidae
of ‘Ubeidiya, Israel.
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