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THE ARCHAEOLOGY OF AN ILLUSION: THE MIDDLE-UPPER
PALEOLITHIC TRANSITION IN THE LEVANT

John J. SHEA

Anthropology Department, Stony Brook University, NY 11794-4364 USA, John.Shea@sunysb.edu

Introduction

Transitions are popular metaphors for change in prehistory.
Levantine prehistorians favor transition scenarios because they
assert the relevance of the evidence from a relatively small
geographic region to central narrative of human origins. The
Levant’s small size, geographic circumscription and limited car-
rying capacity make turnovers far more likely explanations for
evolutionary change among Pleistocene hominin populations.
This paper asserts that the MP-UP "Transition" in the Levant
was not a transition. It was a turnover event in which Homo
sapiens populations dispersing out of Affica replaced Neander-
tal populations whose numbers had been reduced below viable
levels by abrupt onset of cold dry conditions between 45-52
ka.

The Middle-Upper Paleolithic (MP-UP) Transition is often
described as a watershed event, even a2 "human revolution"
(Bar-Yosef 2002; Mellars 2007; Gamble 2007). Throughout
Europe and Western Asia between 35-45 ka, Middle Paleolithic
archaeological assemblages associated with Neandertals were
supplanted by Upper Paleolithic assemblages associated with
Homo sapiens. The Upper Paleolithic is the point at which many
uniquely human behavioral universals begin to appear consis-
tently in the archaeological record. These include art, symbol,
personal adornment, visual metaphor, musical instruments,
specialized subsistence technologies, domestic architecture,
advanced pyrotechnology, broad-spectrum subsistence, syste-
matic division of labor and extensive exchange networks.

The MP-UP Transition in the Levant is the eatliest of the
various MP-UP "transitions" in Western Eurasia and North
Africa. Around 45/47 ka, stratigraphically-superposed lithic
assemblages from numerous Levantine sites shift from laminar
Levallois core reduction to prismatic blade core reduction. This
shift has been documented throughout the Levant, at Ksar
Akil Rockshelter (Lebanon), Umm El Tlel (Syria), Boker Tach-
tit (Israel), and Tor Fawwaz and Tor Sadaf (Jordan), Ucagilzi
Cave (Turkey) and other sites (Belfer-Cohen & Goring-Morris
2003). That the same distinctive artifact-types (chamfrein end-
scrapers, Emireh points) continue to be made over the course
of this technological shift is accepted as evidence for cultural

continuity, and by implication biological continuity among
toolmaking populations (Neuville 1934; Howell 1959; Garrod
1962; Binford 1968; 1970; Copeland 1975; Marks 1983; Clark &
Lindly 1989; Bar-Yosef 1992, 1993, 1996, 2000; Belfer-Cohen
& Goring-Morris 2003).

This paper challenges the central assumption of evolutionary
continuity during the MP-UP Transition in the Levant. It argues
that the MP-UP Transition was not a "transition". Rather, it was
a "turnover event" in which African Homo sapiens populations
dispersed into the region replacing Neandertal precursors. The
turnover appears to have been climatically-driven, the result
of sharp downturns in temperature and rainfall precipitating
Neandertal extinction. Behavioral changes among Homzo sapiens
populations may also played an important role (Shea 2007a).
The use of complex, stone- and bone-tipped projectile wea-
ponty to construct a broader ecological niche may have been
among the most important of these changes.

Background: Transitions and Turnovers

A transition is a behavioral change within a single evolving
hominin lineage. Assemblages from the starting point of a tran-
sition differ from those at its end and both are separated by
assemblages that can be arranged into a series of intermediate
chronological stages. This definition of a transition does not ex-
clude possible gene flow from other evolving hominin lineages
or recursive patterns of behavioral change, but there must be
evolutionary continuity between the authors of the assemblages
at opposite ends of sequence for it to be a transition. Most of
the major "revolutions" in the recent human past, the Neolithic,
Urban, and Industrial Revolutions, were actually transitions.

The polar opposite of a transition is a "turnover event". In a
turnover event, one of two contemporary species replaces the
other in a broadly equivalent ecological niche. The processes
of replacement and the timescale involved can vary; but, the ir-
reducible character of a turnover event is that at its conclusion
there are no survivors of the replaced population. Turnovers
are a consequence of extinction. There have been few real turn-
over events in recent human history. Most cases of "genocide"
among recent humans are not turnover events, because there
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Figure 1 - Geochronology of Levantine Eatly Upper Paleolithic and Later Middle Paleolithic Petiods.
For original dates and references, see Shea (2007a, 2003) and (Goring-Mortis & Belfer-Cohen 2003).

Note: Radiocarbon dates are uncalibrated.

are neatly always survivors of the targeted population. More
numerous examples of turnover events involving human po-
pulations involve human domesticates, commensals, and other
"invader species" replacing indigenous flora and fauna (Crosby

1986).

As metaphors for change in prehistory, transitions are by far
more commonly invoked than turnover events. The reasons for
this popularity include (1) the perception that turnovers are un-
usual, and (2) subjective factors favoring transitions over alter-
native explanations. The lack of recent cases of turnover events
in human history fosters the assumption that extinctions and
turnover events were rare in the course of human evolution
as well. This assumption overlooks the large population, wide
local genetic diversity, global geographic distribution and other
technological and social factors that insulate recent human

populations from the effects of rapid climate change. Many of
these insulating factors are consequences of the agro-pastoral
adaptations developed over the last 12,000 years. Pleistocene
humans had no such insulation from extinction. Our species
insulation from climatically-forced extinction is an evolutionary
novelty.

A second set of factors involve careerism. Transition implies
continuity and continuity implies relevance to human evolution.
Research on ancestral individuals commands far more interest
than research on evolution’s "dead ends". No one ever lost a
job, was refused an excavation permit, or had a grant declined
for arguing that the archaeological record of their chosen geo-
graphic region was vital to the central narrative of human evo-
lution. As scientists, we know preservation does not favor an-
cestral individuals. We also know that fossils and archaeological
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assemblages created by non-ancestral individuals preserve just
as well (or pootly) as those left behind by ancestral individuals.
The "doublethink" this situation creates is especially problem-
atical in Levantine prehistory ["Doublethink" is a term coined by
George Onvell in his dystopian novel, 1984. 1t refers to the ability o si-
mtltaneously accept thwo contradictory ideas]. Smaller regions and bio-
geographic corridors are less likely settings for long-term evolu-
tionary continuity among large mammals than larger regions, if
only for reasons of sample error alone. Thus, in a small region
like the Levant one is likely to find mismatches between actual
evolutionary turnover events and archaeological models casting
those changes as transitions. This paper contends that this is
precisely what has happened in past archaeological models of
the MP-UP Transition in the Levant.

The principal archaeological periods involved in the MP-UP
Transition in the Levant are the Later Middle Paleolithic (LMP)
and the Early Upper Paleolithic (EUP). For recent overviews
of both periods, see Shea (2003, 2007a) and Belfer-Cohen and
Goring-Morris (2003). Both periods have reasonably well-dated
archaeological records, although the availability of radiocarbon
dating makes the chronology of the EUP somewhat more se-
cure than that of the LMP (fig. 1).

Later Middle Paleolithic assemblages come from contexts dating
to between 45-75 ka. The best documented of these contexts
include Amud Cave Levels B1-4, Boker Tachtit Level 1, Bigat
Quneitra, Dederiyeh Cave Levels 3-11, Far’ah II, Geulah Cave B
Level B1/B2, Jetf Ajla Cave Level C, Kebara Cave Units VI-XII,
Ksar Akil Rockshelter Level XX VI, Shovakh Cave "Lower Cave
Earth", Shukhbah Cave Level D, Tor Faraj Rockshelter Level
C and Tor Sabiha Rockshelter Level C. LMP lithic assemblages
exhibit frequent use of recurrent unidirectional-convergent core
preparation to detach triangular and subtriangular flakes (or
"points"). These assemblages also feature variable proportions
of cores and débitage from radial-centripetal core reduction.
Prismatic blade production is evident, but it is rare and follows
a different set of procedures and "volumetric conception” of
core geometry than blade production in EUP assemblages. Most
LMP assemblages feature both large and small Levallois points,
as well as sidescrapers and naturally-backed knives (fig. 2). No
carved bone/antler tools are known from LMP contexts.

Early Upper Paleolithic assemblages date to at least 28-47/45
ka. The best documented EUP sites include Boker A Level
1, Boker BE Levels I-III, Boker Tachtit Levels 2-4, Hayonim
Cave Layer D, Kebara Cave Units I-1V/Levels D-E, Ksar Akil
Rockshelter Levels IV-XXYV (phase III-VII), Lagama IIID, VII,
and VIII, Qadesh Barnea 501 and 601B, Qafzeh Cave Levels
C-E/ 4-11, Qseimeh 1 and 11, Site A360a, Thalab al Buhira,
Ucgagizli Cave Layers B-H, Umm el Tlel 2 Levels V-XI, Wadi
Abu Noshra I, IT, and VI. Numerous other assemblages are as-
signed to the EUP on the basis of their lithic typology and/ot
their geological context. Most EUP lithic assemblages feature
prismatic blade and bladelet cores. Laminar débitage is com-
mon. EUP assemblages show less emphasis on Levallois core
reduction and more prismatic blade production than LMP as-
semblages. Retouched tools types made on elongated flakes or
blades, such endscrapers, burins, and backed knives, are com-
mon (fig. 3). Emireh points, Umm el Tlel points, and chamfrein

endscrapers are thought to be index fossils for the eatliest or
"Initial" Upper Paleolithic. EUP assemblages are subdivided
into named industries, including the "Initial Upper Paleolithic",
"Ahmarian", "Levantine Aurignacian" and a fourth unnamed
flake-based industry, on the basis of variation in retouched tool
types and the relative frequencies of blades and bladelets. A
variety of carved bone/antler implements and petforated shells
and teeth assumed to be personal adornments have been reco-
vered from EUP contexts.

The geogtraphic range and floral/faunal associations of LMP
and EUP sites are broadly similar, consisting mainly of species
endemic to the Mediterranean woodland and its ecotone with
the Irano-Turanian steppe. The most ubiquitous large mammal
taxa in these assemblages include wild cattle (aurochs), horse,
red deer, fallow deer, ibex, wild boar, and gazelle. Gazelle are
somewhat more common in EUP assemblages than in LMP
ones, but faunal assemblages from both periods exhibit wide
variability (Rabinovich 2003). There is a trend towards increas-
ing exploitation of smaller prey (birds, rodents, lagomorphs,
and tortoises) in EUP assemblages (Stiner 2000).

LMP archaeological contexts from Amud, Dederiyeh, Geulah,
Kebara, Shovakh, and Shukhbah contain hominin fossils. All
of them are either Neandertals, or they are too fragmentary
to allow attribution to species. Human fossils from EUP con-
texts include the burials from Ksar Akil (one of which has been
lost), two sets of cranial remains from Qafzeh, fragmentary re-
mains from Hayonim Level D, and ten isolated dental remains
from Ucagizli. All of these fossils are attributed to Homo sapi-
ens, except for one tooth from Ugagizli preliminarily described
as "Neanderthaloid". Most physical anthropologists are deeply
skeptical about species-level attributions of isolated teeth.

At this juncture, it is important to stress that this paper is not
questioning arguments about evolutionary continuity within ei-
ther the LMP or the EUP. This paper is solely concerned with
the question of evolutionary continuity between the LMP and
the EUP.

Problems with the MP-UP Transition as a Tran-
sition

Describing the shift from LMP to EUP as a "transition" made
sense when the archaeological and hominin fossil records
seemed to indicate a parallel process of biological and cultural
evolution, but this is no longer the case. Since the mid-1980s,
U-series, TL, and ESR dating have shown that Levantine Homo
sapiens fossils from Skhul and Qafzeh are older than their puta-
tive Neandertal ancestors. These early dates were controversial,
but they were eventually confirmed by several independent da-
ting methods (Millard 2008). The relevant aspects of the pale-
ontological record are briefly summarized below.

Few hominin fossils are known from contexts dating to 130-
400 ka. The most complete of these, Zuttiyeh, shows no Nean-
dertal autapomorphies. It resembles Homo sapiens only in terms
of primitive morphologies shared by Homo sapiens and African
Homo heidelbergensis (Rak 1993). As such, they are no more cleatly
ancestral to us than they are to Neandertals.
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Figure 2 - Levantine Later Middle Paleolithic Artifacts. a-d. Levallois points, e. retouched Levallois flake, f-g. truncated-facetted pieces, h. naturally
backed blade, i-j. unidirectional convergent Levallois core, k. discoidal core. Source: Kebara Cave Units VII-XII.
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Figure 3 - Levantine Early Upper Paleolithic Artifacts. Eatly UP tools associated with Homo sapiens at Ksar Akil and other UP sites. Descriptions:
a-b. Emirch points, c. Umm el Tlel point, d. Ksar Akil point, e. E1 Wad point, f. chamfrein endscraper, g. carinated endscraper/core, h. endscraper
on blade, i. burin, j. backed blade, k. prismatic blade, 1. prismatic blade core, m-n bone/antler points, o. petforated deer tooth, p. perforated Nassarius

shell. Sources: a. Qafzeh Level E, b. Boker Tachtit Level 1, c. Umm el Tlel Unit 11 Base, d,fh-1. Ksar Akil Levels XXV-XVI, e,g,m, o. Hayonim Level
D, n. Kebara Unit I-11, p. Ugagizli Level H.
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The early Upper Pleistocene fossil record shows early Homo sa-
piens present in "last interglacial" times (sensu lato, i.c., Marine
Isotope Stage [MIS] 5), ca. 75-130 ka. This timing agrees well
with speleothem evidence from the Negev suggesting wetter
conditions ca. 100-130 ka that would have facilitated early hu-
man dispersals from Africa to the Levant (Vaks ez /. 2007). The
most recent radiometric dates for the Tabun C1 fossil suggests
Neandertals were present in eatly in MIS 5 as well (Grin ez
al. 2005). The uncertainties surrounding the stratigraphic prov-
enance of this fossil and others from the 1930s excavations in
Tabun preclude viewing them as evidence of actual sympatry
between Neandertals and Homo sapiens (Bar-Yosef & Callendar
1999; Shea 2003). No other Levantine site dating to early MIS 5
has yielded Neandertal fossils.

During the onset of glacial conditions during MIS 4 and ear-
ly MIS 3 (45-75 ka) only Neandertal fossils are known from
Levantine contexts (e.g, Tabun, Kebara, Amud, Dederiyeh,
Shukhbah). No Homo sapiens fossils are known from Levantine
sites dating to this period.

From 35-45 ka onwards to the present day only fossils of Hoznzo
sapiens have been recovered from Levantine archaeological con-
texts. That there is no gap in the fossil record for this period
longer than a few thousand years suggests Homo sapiens occupa-
tion of the region has been more-or-less continuous since at
least 35 ka.

What the MP-UP Transition in the Levant was NOT

Much has been written about what the MP-UP Transition was
or what it reflected. It is now actually a lot easier to say what the
MP-UP Ttransition in the Levant was not.

The MP-UP Transition in the Levant did not have anything
to do with the origin of Homo sapiens. The earliest known
Homo sapiens fossils come from Ethiopian contexts dating to
160-195 ka in the Lower Omo Valley Kibish Formation and
the Bouri Formation near Herto, Middle Awash Valley (Mc-
Dougall e al. 2005; White e# al. 2003). These fossils” archaeo-
logical associations are broadly analogous to Eurasian Middle
Paleolithic assemblages (Levallois core technology, lanceolate
bifaces, neither blades nor microliths)(Clark e# a/. 2003; Shea
et al. 2007).

The MP-UP Transition in the Levant did not have anything to
do with the initial dispersal of our species out of Africa. Nearly
a dozen fossils universally recognized as early forms of Howo sa-
piens are known from at least two sites in northern Israel, Skhul
and Qafzeh, that date to 80-130 ka (Shea & Bar-Yosef 2005).

The MP-UP Transition in the Levant did not have anything
to do with the origin of "modern" human behavior (by which
most archaeologists mean the derived features of the Furopean
Upper Paleolithic). Two of the Skhul and Qafzeh hominins are
buried with grave goods, and there is evidence from both sites
for both the use of mineral pigments and personal adornments
in the form of perforated marine shells (Shea 2007a). In fact,
evidence for nearly all of the purported hallmarks of "beha-
vioral modernity" are known from African contexts prior to

50 ka (McBrearty & Brooks 2000; McBrearty 2007; Willoughby
2007; Barham & Mitchell 2008).

The MP-UP Transition was not good news for the Neandertals.
Neandertal fossils last appear 42 ka at Geulah Cave B (Arens-
burg 2002). This date is younger than or broadly equivalent to
the oldest dates for EUP assemblages, but it is also a date ob-
tained for a context that was profoundly disturbed by carnivore
activity. To assume Neandertals were present in evolutionarily
significant numbers in the Levant after 45 ka requires one to
make more than the minimum number of assumptions about
the hominin fossil record.

The MP-UP Transition in the Levant did not involve an evo-
lutionary transition among Levantine hominins, either solely
among Homo sapiens or between Homo sapiens and Neandertals.
Homo sapiens fossils are absent from Later Middle Paleolithic
contexts dating to between 45-75 ka. The Skhul/Qafzeh hu-
mans appear to have been an evolutionary "dead end", that
the succumbed to the rapid cooling and desertification of the
region ca. 75 ka (Shea & Bar-Yosef 2005; Shea 2007b). One
cannot rule out the possibility that some Homo sapiens popula-
tions were present in the Levant at this time but in numbers
too low to achieve paleontological visibility (Hovers 2000), but
inasmuch as it equally well accommodates both the presence
and absence of data, neither is it clear how one could falsify this
"invisibility hypothesis".

McCown and Keith (1939) originally proposed that the Levant
was a transition zone in which interbreeding occurred between
Neandertals and Homo sapiens populations. This argument still
retains some support today (Simmons 1999; Kramer ez a/. 2001;
Eswaran 2002). Nevertheless, conclusive evidence for such in-
terbreeding remains elusive. While it is conceivable that early
Neandertals and the Skhul/Qafzeh humans interbred (Holliday
20005 Trinkaus 2007), there is no evidence that strongly com-
pels one to accept this interpretation of the evidence to the
exclusion of other hypotheses. Nor is there evidence for actual
sympatry between these hominins immediately prior, during,
or after the MP-UP Transition. In this respect, the Levantine
evidence is exactly consistent with the overwhelming majority
of genetic, morphological, and geochronometric evidence now
available indicating Neandertals and Homo sapiens were different
species who were rarely, if ever, sympatric and between whom
gene flow was of negligible evolutionary consequence (Hublin
& Piidbo 2000).

Was the Transition Actually a Turnover Event?

The most parsimonious reading of the Levantine hominin fos-
sil record is that the period 35-45 ka witnessed a turnover event.
Levantine Neandertals became extinct and were replaced by
Homo sapiens populations who dispersed into the Levant from
elsewhere, most likely from Fast Africa. This hypothesis makes
no assumptions about what manner of coevolutionary relation-
ships may have existed among these hominins in earlier times.
As outlined below, the hypothesis of a turnover event is con-
sistent with what we can plausibly infer about how rapid cli-
mate change affected hominin demography in the Levant. It is
consistent with our growing understanding of the relationship
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between environmental change and human evolution in Africa.
Lastly, it explains the available evidence better than alternative
arguments about biological and cultural transitions.

Claims that some recent humans possess DNA traceable to Ne-
andertal ancestors, as the result of interbreeding between Ne-
andertals and early Homo sapiens have to be treated skeptically.
The most recent such claim by Green and colleagues (2010)
identifies the Levant between 60-100 Ka as the most likely time
and place for such interbreeding, But, if one examines the ref-
erences cited, it is clear that it does so based on interpretations
of the archaeological record! The circularity of this reasoning
is obvious. Alternative explanations for the seeming introgres-
sion of "Neandertal DNA" into Homo sapiens must be falsified
before such hypotheses are accepted.

Any hypothesis relating the MP-UP Transition to an evolutiona-
ry turnover event has to explain (1) the mechanism by which
the replaced population became extinct, (2) the cause of their
extinction, (3) the geographic source of the successor popula-
tion, and (4) why the successor population dispersed into the
former range of the replaced population.

The Mechanism of Extinction

The ultimate cause of extinction is the reduction of a popula-
tion below the minimum number necessary to reproduce itself
(Gilpin & Soulé 1986). Demographers and ecologists use the
term "population sink" for regions in which populations of a
given species persistently drop below sustainable levels. There
are compelling reasons to believe that the Levant became a
hominin population sink many times during the Pleistocene.

Estimating the preagricultural human population of the Le-
vant involves making some necessarily simplifying assumptions
about habitat preferences, and population densities (see Shea
2007b). Most faunal remains from LMP and EUP sites atre
those of species endemic to Mediterranean habitats (i.e., wood-
land, batha, garigue, and the woodland-steppe ecotone). The
Mediterranean woodland offers far greater density and diver-
sity of food resources to preagricultural humans than any other
SW Asian habitat (Blondel & Aronson 1999). Consequently,
it makes sense to model Paleolithic hominin demography in
terms of change in this Mediterranean woodland phytozone.
Mediterranean habitats currently comprise 80,000 km? in Leba-
non, Syria, Israel, Jordan, and the Palestinian territories. Pollen
spectra from the Jordan Valley and foraminifera from the Fast
Mediterranean sea floor indicate that today’s warm, humid con-
ditions are exceptional, and that Mediterranean ecozones were
less extensive under cooler, drier Upper Pleistocene conditions
(Cheddadi & Rossignol-Strick 1995; Almogi-Labin e al. 2004).
One can base a preagricultural human population estimate on
the current extent of Mediterranean habitats, but the results will
likely err on the high side. Such estimates, for example, would
not take into account topography, watershed, and other terrain
effects on primary productivity and carrying capacity.

The best models for preagricultural human population size in
the Levant are ethnographic hunter-gatherers living in tem-
perate woodlands. There are two major published sources for

25% 50% 75%

Population | Present Present Present Present
density per | (20,000 (40,000 (60,000 (80,000
100 km? km?) km?) km?) km?)

1 200 400 600 800

2 400 800 1200 1600
3 600 1200 1800 2400
4 800 1600 2400 3200
5 1000 2000 3000 4000
6 1200 2400 3600 4800
7 1400 2800 4200 5600
8 1600 3200 4800 6400

Table 1 - Estimates of Levantine hominin populations obtained
by multiplying various population densities against differing exten-
sions of contemporary Mediterranean woodland habitats.

temperate woodland hunter-gatherer population density figures
(Binford 2001; Kelly 1995), and both yield concordant results.
Among mostly Western North American and Aboriginal Aus-
tralian groups surveyed by Kelly, the median population density
is 7.2 people per 100 km? The minimum is 1.3 people per 100
km?. It is probably safest to frame estimates of population size
as a range of values between the median and minimum figures.
Even so, estimates derived from ethnographic population densi-
ty figures will also likely be overestimates. Recent human hunter-
gatherers deploy specialized extractive technologies that leave
detectable traces in the Holocene archaeological record (Kuhn
& Stiner 2001). None of these technologies are reliably and con-
sistently documented for Levantine contexts prior to 50 ka.

Multiplying population density figures ranging from 1 to 8 per-
sons per 100 km? against a geographic range from 25-100% of
the present Mediterranean woodland yields values for the total
Levantine population ranging from an unrealistically low of 200
to a maximum of 6400 (tab. 1). The most generally accepted
estimate for a human minimum viable population (MVP) is
500 reproducing individuals (Wobst 1974). Yet, a MVP of 500
is unrealistically low for a region like the Levant, one that is
elongated North-South and divided topographically Fast-West
by the Lebanon Mountains and the Jordan Rift Valley. A more
realistic MVP would probably be around 2000 individuals, with
at least 500 people living in four topographically-distinct sub-
regions (Lebanon and northern Israel, southern Israel and the
Sinai, Syria, and Jordan).

The results of this simulation suggest that it would not have
taken much to drive Levantine hominin populations to extinc-
tion. A reduction in the Mediterranean woodlands to 25% of
its present extent would have turned the Levant into a popula-
tion sink. The effects of such a reduction would not have been
evenly distributed geographically within the region. In the event
of a sudden downturn in rainfall and temperature, the south-
ern Levant would have been impacted first and most severely
(Enzel e al. 2008). Surviving hominin populations would have
persisted longest in areas with the highest rainfall, at lower ele-
vations along the Mediterranean Coast in the northern Levant
and in the foothills of the Taurus-Zagros Mountain Range.
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The Cause of Extinction

Is there evidence for reductions in humidity and temperature in
the East Mediterranean sufficient to cause drastic reductions in
human population around 45 ka? Isotopic analysis of speleo-
thems from Soreq and Peqjiin caves in Israel show rapid short-
term shifts in temperature and rainfall over the last 100,000 years
(Almogi-Labin ez al. 2004; Bar-Matthews e# a/. 2000; McGarry et
al. 2004). The timing of these events is closely correlated with
global patterns of climate change (Burroughs 2005). Change
in rainfall in the Upper Pleistocene Levant was driven by shifts
in oceanic circulation patterns in the North Atlantic. During
"Heinrich Events", when this circulation slowed, Europe froze
and the Levant grew colder and drier (Bond & Lotti 1995;
Bartov ez al. 2003). The period 44-50 ka witnessed rapid and
substantial shifts in global and local climate. Sharp decreases
in temperature and humidity were followed by wide short-term
variability. These are exactly the conditions one would expect
to reduce Levantine hominin populations heavily dependent on
resources in Mediterranean woodlands. The absence of Homw
sapiens fossils from contexts dating 45-75 ka probably reflects a
regional extinction event associated with a previous sharp tem-
perature and humidity decrease ca. 75 ka. Contrasting signals of
wetter conditions detected at many coastal caves are likely local
phenomnena, reflecting hydrostatic spring activity during times
of lowered sea level.

Neandertals seem to have been doing well in the Levant up to
45 ka. There is no clear evidence that they were in any trouble,
ecologically or evolutionarily. Yet, the interval between 45-50
ka would have posed new challenges. This period encapsulates
the H5 and H5a North Atlantic Heinrich Events, rapid shifts
to colder conditions (Bond & Lotti 1995; Rashid e a/. 2003).
The H5a event was unusual in both its magnitude and its long
duration (Andrews 1998). Speleothems from Soreq and Peqiin
caves register sharp increases in 13C and 180 around 45-50 ka,
indicating rapid and significant reductions in temperature and
rainfall. These carbon and oxygen isotopic increases are paral-
leled by oxygen-isotope values for foraminifera in East Medi-
terranean sediment cores (Bar-Matthews & Ayalon 2003). Spe-
leothem and foraminifera isotopic data suggest rainfall in the
coastal lowlands of the Levant plummeted to less than 200 mm
(vs. 500 mm today) and average temperatures declined to 12-
13°C (vs. 20°C today) (McGarry ez al. 2004). A rapid decrease
in the level of the Lisan paleo-lake during this period shows
colder temperatures and increased aridity in the interior south-
ern Levant (Bartov e a/. 2003; Haase-Schramm e7 al. 2004). A
correlated decline in regional terrestrial productivity is evident
in increased pollen from steppe-desert taxa in marine sediment
cores from the eastern Mediterranean (Cheddadi & Rossignol-
Strick 1995; Almogi-Labin e# a/. 2004). In the microfaunal re-
cord for this period, cold-tolerant mice, voles, and hamsters,
replace thermophilous species, such as gerbils and African grass
rats (Tchernov 1998). All this evidence points to an abrupt and
sustained drop in terrestrial productivity ca. 45-50 ka.

H5’s cold, dry conditions probably retracted Neandertal settle-
ment to woodland refugia along the Mediterranean coast. Evi-
dence for over-hunting deer and gazelle at Kebara Cave (Speth
& Clark 20006) is evidence for precisely the kind of resource

stress one would expect to see among hominins beginning to
run up against the limited subsistence options such refugia pre-
sented to them. Levantine Neandertals probably dwindled to
extinction shortly after 45 ka.

Geographic Source of the Successor Population

Africa, and particularly Fast Africa, is currently the leading can-
didate for the ultimate source of the Levant’s EUP human po-
pulations. Fast Africa’s fossil record preserves strong support
for an inferred morphological transition between Homzo heidelber-
gensis (ak.a. H. rbodesiensis) and Homo sapiens around 160-195 ka
(Trinkaus 2005, Rightmire 2008). The Hofmeyr fossil, coming
southernmost Affica, dating to 36 ka, and nearly indistinguish-
able from European Upper Paleolithic humans clearly points
north, to East Africa, as the likely source of western Eurasia’s
Homo sapiens populations (Grine ez al. 2007).

Studies of living human genetic variation consistently show
greater variation among African populations, evidence for our
species greater antiquity on that continent (Pearson 2004; Wea-
ver & Roseman 2008). Among living humans, distance from
East Africa strongly and accurately predicts local genetic diver-
sity (Prugnolle ez a/. 2005), further narrowing the geographic lo-
cus of human origins on the African Continent. The estimated
date at which African and Eurasian Homo sapiens genetic lineages
diverged from one another ca. 65 ka (Kivisild 2007) immediate-
ly precedes the appearance of EUP assemblages in the Levant.
Analysis of human linguistic variability also points towards our
species recent origin in East Africa (Ehret ez a/. 2004).

The Levant is connected to East Africa by a major biogeogra-
phic corridor, the Nile River and the Afro-Arabian Rift Valley.
Tracing human dispersal from the Levant back to East Africa
involves the least number of untestable assumptions about hu-
man origins and the biogeographic factors that influenced their
dispersal (Lahr & Foley 1998). It is possible that humans dis-
persed to the Levant from the Mediterranean Coast of North
Aftica, or from the Arabian Peninsula, but the ultimate source
of those populations was almost certainly East Africa.

Why the Successor Population Dispersed

Dispersal is usually driven by population increase. Recent stu-
dies of equatorial African paleoclimate suggest an ecological
basis for inferring a rapid growth among East African human
populations immediately prior to the MP-UP Transition in the
Levant. Analysis of sediment cores from Lake Malawi reveal
pollen and isotopic evidence for overall drier conditions and a
series of acute and long-lasting megadroughts in Subsaharan
Africa between 75-130 ka (Cohen e a/. 2007). These mega-
droughts likely concentrated human populations into those
parts of Africa with persistently high rainfall and vegetation
cover. The most likely such regions close to the Levant include
the Ethiopian Highlands, the headwaters of the Nile and the
flanks of the East African Rift Valley (Cowling ez a/. 2008).
After 75 ka, when humid conditions returned, the Continent’s
carrying capacity increased, and human populations undoubt-
edly increased as well. The period 45-75 ka probably saw Af-
rica steadily "filling up" with humans, increased intra-specific
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competition, and greater incentives for geographic dispersal,
both within the Continent and beyond it. The Levant would
have been an attractive destination for such dispersal, because
Homo sapiens populations migrating in that direction would not
have been competing against dense populations of conspeci-
fics. Evidence that by 50 ka the Northeast African Homo sa-
piens populations were persisting in desert habitats (Wendorf
& Schild 1996) suggests they possessed the skills necessary to
disperse into Levant across its desertic southern periphery. The
distances involved are not all that great. In fact, the entirety of
the Sinai Peninsula would easily fit within the annual range of
recent African arid-zone hunter-gatherers, like the !Kung San

(Lee 1979).

Dispersal Out of Africa: Assumptions vs. Evi-
dence

Is there archaeological evidence for the inferred dispersal of
African Homo sapiens into the Levant around 45 ka? The simple
answer to this question is "yes", but it is a different kind of evi-
dence from what archaeologists are accustomed to seeking.

None of the diagnostic artifact-types of the Levantine EUP are
present in large numbers and at earlier dates in either North or
East African contexts. For this reason, most archaeologists who
have considered the "Out of Africa" dispersal hypothesis with
respect to the MP-UP Transition in the Levant have reached
a negative verdict (Marks 1992; Bar-Yosef 2000; Vermeersch
2001). The problem with this approach to the lithic evidence is
that it places great emphasis on interpreting variability among a
category of evidence, stone tools, whose formation processes
we do not fully understand. Stone tools from separate contexts
may resemble one another because of a cultural connection be-
tween their authors or because of convergent selective pressures
on stone tool design. Stone tools made by the same person may
differ in response to raw material availability, to particular needs
for tools, to transport decisions, and any number of other fac-
tors. Without adequate, much less robust, middle-range theory
to sort out these possible sources of lithic variability the lithic
record can easily send a "false negative" signal about human
dispersal (Tostevin 2007).

Such false negative findings are demonstrable in two other well-
documented cases of Late Pleistocene continental-scale dis-
persal, those to New Guinea and Australia after 45 ka and to
the New World after 13 ka. In both cases, the dispersing Homo
sapiens populations littered their new habitats with lithic assem-
blages that differ from those in those parts of Asia from which
these dispersals are thought to have originated (Meltzer 1993;
Mulvaney & Kamminga 1999). Expecting humans dispersing
from Africa to retain that continent’s traditions of stone tool
production thousands of years later in the Levant contradicts
nearly everything that is known about the flexible relationship
between social identity and ethnographic material culture (Hod-
der 1982). There is no reason to assume Pleistocene human
cultural identities were more rigidly linked to tool production
strategies than among recent humans.

A more productive approach for testing the African dispersal
hypothesis would be to trace the distribution of archaeologi-

cal evidence for behavioral strategies uniquely associated with
recent Homo sapiens. This is not an easy task. Our species exhi-
bits an extraordinary capacity for behavioral variability, one that
is almost certainly the result of strong and sustained selective
pressure from very early stages in our evolution (Potts 1998).
The particular archacological "signatures" of many uniquely
human activities likely vary widely through space and time.
Nevertheless, it is sometimes possible to cut through the clutter
of typological variability to track change and variability in the
underlying technology.

The use of complex projectile weaponry is a behavioral stra-
tegy that is universal among historic and ethnographic human
populations (Knecht 1997), and it appears to be associated sole-
ly with Homo sapiens in the paleoanthropological record (Shea
20006). As used here, the term "complex projectile weaponry"
refers to weapon-systems such as the bow and arrow and spear-
thrower and dart that combine low-mass penetrating weapons
with high-speed delivery systems. Heavy, slow moving weapons
like hand-cast spears and thrusting spears are excluded by this
definition. Unlike hand-cast spears and non-piercing weapons
(boomerangs, throwing sticks, etc.) projectile weapons are light,
allowing a single hunter to carry many of them at the same time.
They fly quickly, allowing them to be used on small, fast-moving
targets as well as larger stationary ones. They retain energy lon-
ger in flight, allowing them to be used against larger dangerous
prey, or other humans, with less risk of injury (Churchill 1993;
Yu 2000). In a word, projectile weaponry is niche-broadening
technology. Its underwrites one of the most distinctive derived
features of Eurasian (indeed all) human adaptations after 50
Kya, our broad and flexible ecological niche. Like no other sub-
sistence adaptation, complex projectile technology makes Homzo
sapiens the quintessential ecological generalist, and in evolutio-
nary competition, generalists always beat specialists.

The mechanical constraints under which projectile weapons
perform offer a route to identifying the durable components
of projectile weapon systems in spite of the wide local and re-
gional morphological variability. The most durable remains of
projectile weapons are stone weapon tips. (Bone was used in
many parts of the world as well, but its preservation is subject
to taphonomic bias.) Studies of ethnohistoric North Ameri-
can stone arrowheads and dart tips suggest that such weapon
armatures can be discriminated from other pointed stone
tool types by wear patterns, mass, and tip cross-sectional area
(TCSA)(Shea 2000). Of these, TCSA data can be recovered
from the broadest range of archaeological points. A study of
stone points from a wide range of African contexts dating to
more than 50 ka revealed small numbers of artifacts in nearly
every sample whose TCSA values overlapped with those of the
ethnohistoric projectile points (Shea 2009). These data suggest
that even though projectile technology was not the sole factor
driving the production of these points, stone tipped projectile
weapons were being produced in North, East, and South Africa
before 50 ka. Subsequent studies of wear patterns and residues
on these points and on backed pieces from additional African
contexts have since affirmed the widespread use of projectile
technology by African Homo sapiens between 50-100 ka (Shea
& Sisk 2010). This finding suggests African humans developed
complex projectile weapons as a strategy for diversifying their
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Figure 4 - Tip Cross-Sectional Area (TCSA) Values in mm? for hafted cthnohistoric North American arrowheads and dart tips, experimental
thrusting spear points compared to Levantine Middle and Upper Paleolithic points. For original data, see Shea (2006).

ecological niches, possibly intensifying their use during the pe-
riod of Late Pleistocene megadroughts. It is only reasonable to
assume that this technology spread geographically as African
populations increased along with wetter conditions after 75 ka.

If this hypothesis is correct, then durable evidence for projec-
tile weaponry should appear in the Levant after 45 ka in con-
texts directly or indirectly associated with Homo sapiens. This is
exactly the pattern one sees in the Levantine archaeological re-
cord. Samples of retouched and unretouched Levallois points
from Levantine Middle Paleolithic contexts (n = 749 artifacts)
show TCSA values consistently higher than those of ethnohis-
toric projectile points (fig, 4). There is no chronological trend in
these data towards lower TCSA values, nor are the TCSA values
from contexts associated with Howmo sapiens fossils from Qafzeh
significantly different (p <.01) from those associated with Ne-
andertals. Pointed stone artifacts from Levantine EUP contexts
(mostly Ksar Akil points, El Wad points) exhibit mean TCSA
values that do not differ significantly from ethnohistoric pro-
jectile points. This evidence supports the inferred dispersal of
African humans equipped with projectile technology into the
Levant after 45 ka. The exact nature of this projectile techno-
logy remains unknown. Inasmuch as the spearthrower is virtu-
ally unknown from African ethnographic contexts, we cannot
reject the hypothesis that the first Homo sapiens who entered the
Levant after 45 ka did so carrying bows and arrows. (Emireh
points, a point type that has been cited most often as evidence
for continuity between LMP and EUP assemblages, exhibit high
TCSA values, suggesting they were probably used in a manner
more similar to the Middle Paleolithic Levallois points than to
EUP projectile points.)

Stone points with TCSA values equivalent to known projectile
points occur in European Early Upper Paleolithic assemblages,
but not in Middle Paleolithic ones (Shea 20006). This and the
Levant evidence are consistent with increasing evidence that

what most distinguished Homo sapiens’ adaptations in Europe
and Western Asia was a wide ecological niche and an unpre-
cedented degree of social networking among the populations
(O’Connell 2006; Marean 2007; Stiner & Kuhn 20006). Projectile
weaponry demonstrably plays a key role in recent human niche
construction and social relations. Accepting the hypothesis that
projectile weaponry enabled human survival in Africa and dis-
persal from that continent involves no greater leap of faith than
any other inference about the past derived from uniformitarian
principles.

The weak evidence for the use of complex projectile weaponry
by Neandertals and by the Levant’s Middle Paleolithic Homo sa-
piens population is puzzling. It is possible that our habit of re-
ferring to the Skhul/Qafzeh fossils as eatly "modern" humans
underestimates significant biological differences between them
and Upper Paleolithic Homo sapiens populations.

Conclusion

There is a long tradition in Levantine prehistory of describing
change in terms of the metaphor of transition (see papers in
Levy 1995; Bar-Yosef 1998). This is neither surprising nor
unique to the Levant. Transitions imply continuity and conti-
nuity implies centrality and relevance to human origins and evo-
lution. Regionalism, nationalism, careerism, and many other fac-
tors furnish strong incentives to describe change in prehistory
in terms of transition. Yet, there are also compelling reasons to
be skeptical about claims regarding prehistoric transitions. The
most obvious one is that such claims are neither biogeographi-
cally nor evolutionarily realistic. Not all regions are equally like-
ly places for long term continuity in hominin evolution. The
smaller the region, the less likely it is to have been a locus for
such continuity among large mammals (MacArthur & Wilson
1967). Continuity is even less likely among small populations of
large mammals during periods of rapid climate change (Cardillo
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et al. 2005). When climates change, big mammals move, unless
their movements are constrained by geography, competition,
or predation. The dwindling populations of rhinos, elephants,
gorillas, and other endangered species today living in game pre-
serve refugia are sad proof of truth of this principle. Bounded
by mountains, oceans and deserts, the Pleistocene Levant posed
similar challenges to hominin survival to those currently faced
by many of the world’s large nonhuman mammal species. If
this interpretation of the evidence is correct, then the events of
45-50 ka may have been but the most recent of many turnover
events in the Levant Paleolithic prehistory. While there appears
to be a consensus that the Levantine Upper Paleolithic period
was not marked by turnover events, the lithic evidence for this
assumption rests on the same shaky ground as that cited in sup-
port of the MP/UP Transition.

Contemporary archaeology draws on both humanistic and sci-
entific epistemologies. Predictably, current debate about the
MP-UP Transition contains a mixture of arguments and hy-
potheses. Most archaeological models invoking transitions and
continuity in the Paleolithic record are arguments in the huma-
nistic tradition. They are not hypotheses. They do not specify
the mechanisms of continuity in terms of interpretive models
derived from middle-range research. We can only explain past
human behavior to the extent that we understand present-day
sources of behavioral variability and use that understanding
to generate hypotheses about the formation processes of the
archaeological record. Continuity inferred from similarities
among stone tools might reflect ancestor-descendant relation-
ships, gene flow, culture contact, diffusion, convergent beha-
vioral evolution, some other mechanism, or a combination of
mechanisms. Unless the precise mechanism underlying the in-
ferred continuity is specified and test criteria for rejecting that
mechanism are made explicit, it is impossible to prove argu-
ments about prehistoric transitions wrong. This does not make
these continuity/ transition atguments more likely to be correct;
it just removes them from the arena of serious scientific debate.
Science advances by the refutation of hypotheses, not by the
mere repetition of arguments.
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In presenting this "Out of Africa" explanation for the MP-UP
Transition in the Levant, this paper is intended to be provoca-
tive. In current debate about this event, turnovers in hominin
populations and dispersal from Africa are all too often dismissed
because a robust, testable model incorporating these evolutio-
nary mechanisms has not been proposed. Consequently, the
"Out of Africa" hypothesis that is rejected in much recent de-
bate about Levantine prehistory is a weakened, watered-down,
"straw man" version of an hypothesis that actually explains the
MP-UP record much better than competing arguments about
transitions and continuity. There are at least four ways to prove
the turnover hypothesis proposed here wrong:

* Finding shared derived morphological features (synapomor-
phies) between LMP and EUP hominins would show evolu-
tionary continuity across the proposed turnover event.

e Showing abrupt climate change (specifically, temperature and
humidity reduction comparable to that associated with Hein-
rich 5 and 5a) had no detectable effect on Middle Paleolithic ho-
minin settlement, subsistence and demography would challenge
the proposed role for climate change in the extinction of the
Levantine Neandertals.

* Tracing EUP behavioral innovations or hominin populations
to elsewhere in FEurasia would contradict their proposed Afri-
can origin.

* Discovering evidence for widespread complex projectile
weapon use in Eurasian Lower or Middle Paleolithic contexts
would contradict the proposed role for projectile technology in
Homo sapiens’ dispersal into Eurasia after 45 ka.
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