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Abstract

The emergence of modern humans during the Late Pleistocene and the phylogenetic fate of the northwest-
ern Eurasian Neandertals have been closely linked to our perceptions of the behavior and abilities of those
late archaic humans, the Neandertals. In the past several years, several lines of evidence, including radiomet-
ric dating of archeological assemblages, taphonomic analyses of faunal remains, stable isotope analysis of
Neandertal remains, the dating of Jate Neandertal remains, considerations of initial Upper Paleolithic associ-
ations and chronologies, and reassessments of Neandertal to early modern human phylogenetic relationships
have tended to minimise the perceived behavioral differences between the Neandertals and early modern
humans across Europe. Into this context, the discovery of an earlier Upper Paleolithic (Gravettian) early mod-
ern human child’s skeleton at the Abrigo do Lagar Velho, Lapedo Valley, Portugal with distinctive Neandertal
features provides further support for the de-dehumanising of the Neandertals. Its anatomical evidence for
population blending when early modern humans spread into southern Iberia after 30,000 B.P. indicates that
the behavioral differences between the local Neandertals and in-dispersing early modern humans were sub-
tle and did not preclude them from regarding each other as human.
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Introduction

The emergence of modern humans during the Late Pleistocene, from both human paleon-
tological and Paleolithic archeological perspectives, has been a focus of paleoanthropological
research and discussion for the past decade. Most of the research has been oriented toward
either the phylogenetic relationships between various Late Archaic (including Neandertal)
and early modern human populations or the degree to which early modern humans and/or
early Upper Paleolithic complexes represented a new plateau in human behavioral evolution.
Even though there is no necessary evolutionary or functional relationship between these two
issues, they have tended to become combined and views have become polarized into two
competing historical scenarios. One scenario invokes significant degrees of regional conti-
nuity in human lineages across the Old World combined with modest shifts in behavioral pat-
terns, whereas the other scenario proposes virtually complete population replacement in all
but a core area of early modern humans and invokes major changes in behavioral patterns as
the mechanism responsible for the dispersal and evolutionary dominance of those early mod-
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ern humans. Intermediate versions of the bio-cultural dynamics of modern human emer-
gence have existed at the same time, but they have remained on the periphery of the more
animated treatments of these issues.

Into this academic scene an unusual Gravettian child was introduced in 1999, the large-
ly complete Lagar Velho 1 skeleton from the Lapedo Valley, central-western Portugal (Zilhio,
Duarte and AraGjo 1999; Holden 1999; Trinkaus and Zilhio 1999; Duarte et al. 1999;
Trinkaus, Zilhio and Duarte 1999; Zilhio and Trinkaus 1999). The interpretation (Duarte et
al. 1999) that it provided evidence of Neandertal-early modern human admixture in Iberia
has made it a focus of the debate over the phylogenetic emergence of modern humans. It has
also brought to the surface, once again (see Trinkaus and Shipman 1993), the century-and-
a-half debate over the nature of the Neandertals and, by extension, what it means to be

human.

A Gravettian child from the Abrigo do Lagar Velho

The site of the Abrigo do Lagar Velho was discovered in November 1998 (Zithio, Duarte and
Aratijo 1999; Duarte et al. 1999), and it consists of deposits along the base of an east-west
limestone chff on the south side of the Lapedo Valley. It was damaged by earth removal in
1992, and all that was left was a ca 50 cm.-thick remnant of the original deposits, exposed in
a fissure running along most of the length of the shelter’s back wall, plus the burial isolated
at the east end of the shelter and a Gravettian level below the hanging remnant at the west
side of the shelter. The remnant corresponds to a section of the original stratigraphic
sequence lying between ca 50 and ca 100 c¢m. below the former ground surface and whose
base is now hanging 1.5-2 m. above the surface.

A salvage excavation ensued through the new year, and during July and August 1999 the
surface of the site was excavated and extensively screened, recovering many of the missing
cranial and dental elements which had been broken and scattered along ca 10 m. of the cliff’s
base. Deep testing of the preserved deposits under the burial and in the central part of the
shelter further documented the stratigraphic and horizontal nature of the sequence, and sub-
sequent excavations (during 2000) have revealed the Gravettian level.

The child, LagarVelho 1 (figure 1), was on its back parallel to the cliff base, with the head
to the east and left side against the cliff. The skeleton and the containing sediment are heav-
ily stained with red ochre, but the alteration of the sediment stopped at the outer border of
the skeleton. Analysis of red deer bones found along the edge of the burial pit shows that
they are taphonomically distinct from those found in the surrounding and immediately
underlying sediments. The latter present eroded surfaces, have a shine that suggests they were
chewed and digested by carnivores, often display teeth punctures, and are associated with
coprolites. In contrast, the deer bones found by the head and feet of the child’s skeleton —
two left pelvises, one distal tibia and two tarsal bones — are very well preserved, show no
evidence of carnivore activity, were in contact with the body, and have provided radiocarbon
dates showing contemporaneity with the burial event. Furthermore, no artifacts or other evi-
dence of human habitation activities were recovered at this level in this part of the shelter.



The simplest explanation for the association is that these bones belonged to parts of deer car-
casses deposited with the burial as grave goods. The base of the pit, immediately below and
in contact with the child’s legs, featured a thin, extensive black lens of charcoal, interpreted
as evidence of a fire lit before the deposition of the body. This interpretation is strengthened
by the fact that no traces of charcoal were found in the adjacent and underlying deposits.

Figure 1. In situ view of Lagar Velho 1 after full exposure and prior to removal of most skeletal ele-
ments. The left arm and mandible had been removed prior to the picture, and most of the cranium had
been scattered along the shelter wall. © Instituto Portugués de Arqueologia.
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The only diagnostic archeological items in the burial were the charcoal, the red ochre stain-
ing and a pierced Littorina obtusata shell found near the cervical vertebrae; the last is identi-
cal to that from level Jb of the nearby site of Gruta do Caldeirdo dated to 26,020 £ 320 B.P.
(OxA-5542) (Zilhio 1997). In addition, four pierced Cervus elaphus canines were discovered
during screening of the site, in close association with the cranial fragments scattered by the
earth removal. Similar burials with pierced shells and/or teeth and a covering of ochre are
known particularly from the Gravettian of Europe, especially from Britain (Paviland), Italy
(Arene Candide, Barma Grande, Caviglione, Ostuni) the Czech Republic (Brno-
Francouzski, Dolni V&tonice) and Russia (Sunghir) (Svoboda, LoZek and Vicek 1996;
Aldhouse-Green and Pettitt 1998; Bader 1998; Giacobini 1999).

Current ground level represents the surface of a sequence whose thickness is estimated
to be in excess of 5 m.The uppermost 1.7 m. of the 3 m.-deep test pit excavated in the cen-
tral part of the shelter contained scarce evidence of human use of the site (heavily burned C.
elaphus bones) in fine-grained, low-energy fluviatile deposits accumulated during the early
Upper Paleolithic. The remnant contains a Proto-Solutrean (level 6) through Middle
Solutrean (level 9) sequence. In Portugal, Middle Solutrean assemblages with diagnostic lau-
rel-leaf point fragments date to ca 20,000-20,500 B.P. and the Proto-Solutrean dates to ca
21,500 B.P. (Zilhio 1997). Radiocarbon dating of charcoal from level 9 yielded a date of
20,200 + 180 B.P. (OxA-8419) and ones from level 6 yielded results of 21,180 £ 240 B.P.
(OxA-8420) and 21,380 * 810 B.P. (Sac-1561) (Duarte et al. 1999).

AMS radiocarbon dating of charcoal (24,860 + 200 B.P. (GrA-13310)) and C. elaphus
remains (24,660 £ 260 B.P. (OxA-8421), 24,520 + 240 B.P. (OxA-8423)) directly associated
with the burial and of a vertebra from a semi-articulated section of a Oryctolagus cuniculus ver-
tebral column (23,920 * 220 B.P. (OxA-8422)) immediately overlying the legs (Duarte et al.
1999) confirm the slightly older age suggested by the stratigraphy. The dates for the rabbit
vertebra and the charcoal lens effectively bracket the burial between ca 24,000 and ca 25,000
B.P, with the date for the charcoal being that which is most closely related to the archeo-
logical event, placing it between ca 24,500 and ca 25,300 B.P.

Paleontological interpretation of the Lagar Velho 1 child

During excavation and the initial cleaning and reassembly of the Lagar Velho 1 human
remains, it was assumed that this represented a juvenile of the European late Aurignacian /
Gravettian human population (figure 2). This lineage is well documented from Britain
(Paviland), France (Cro-Magnon), Italy (Arene Candide, Barma Grande, Baousso da Torre,
Caviglione, Grotta dei Fanciulli, Paglicci, Parabita, Ostuni), Austria (Willendorf), the Czech
Republic (Brno-Francouzska, Dolni Véstonice, Paviov, Prédmosti), Russia (Sunghir) and else-
where, but it was previously unknown in Iberia. Moreover, with the destruction of the
Prédmosti remains in 1945, juveniles (except for fragmentary mandibles and teeth from sites
such as Isturitz, Miesslingtal and La Quina, plus the older late juveniles / early adolescents
from Les Rois and Sunghir) were largely unknown for this group.



Figure 2. Lateral right view of the reassembled neurocranium of Lagar Velho 1. Scale in centimeters.

© Instituto Portugués de Arqueologia.

The attribution of the skeleton to this early modern human sample was based on both
expectations from its archeological context (only early modern humans were known from
this time period in Europe) and the clear, prominent mentum osseym (chin) on the mandible,
one of the first elements excavated of the burial and a distinctive morphological feature of
modern humans (figure 3). However, during excavation and early in the paleontological
analysis of the human remains, it was noticed that it presented a curious mosaic of features,
most of which aligned it with contemporaneous early modern humans and others which
were reminiscent or even distinctive of the Neandertals (Trinkaus and Zilhio 1999; Duarte
et al. 1999; Trinkaus, Zilhio and Duarte 1999).

Given its geographical and chronological provenance, and normal patterns of Late
Pleistocene hunter-gatherer terrestrial mobility patterns, only European early modern
humans or Neandertals are likely to have been ancestral to this child’s population. It is
remotely possible that humans dispersed across the Straits of Gibraltar from northwest Africa
at this time, given the early Upper Paleolithic occupation of mediterranean islands requiring
maritime dispersal at least over short distances (Chilardi et al. 1996), but it is unlikely that this
was ever a significant contribution to the Pleistocene populations of Iberia. Moreover, what
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little is known of contemporaneous early modern human populations in northern Africa
(Ferembach 1976; Thoma 1984) suggests that they did not differ markedly from the pattern
well-documented for European early modern humans. Consequently, the observed mosaic
was interpreted to indicate that when early modern humans dispersed south of the Ebro
frontier (Zilhdo 1993; 1997; 1998; 2000) after 30,000 BP, they reproductively intermingled
with the resident Neandertal populations.

Since the initial description of this pattern (Duarte et al. 1999), additional remains of
LagarVelho 1 have been recovered and further analysis has been carried out on the skeleton.
The additional information has refined and expanded the documented nature of the mosa-
ic, although many of the assessments of the affinities of various features must remain prelimi-
nary at this stage, given the dearth of detailed assessments of the biology, developmental pat-
terns and the Late Pleistocene European distributions of many of these features. It is
nonetheless possible to put together lists of features that can be considered as Neandertal fea-
tures, Neandertal-like features (occurring in higher frequencies among them), early modern
human-like features (occurring in higher frequencies among them), early modern human
features, and intermediate features (table 1), bearing in mind that the details of this list will be
revised as more paleontological analysis is carried out.

Regardless of the final list of characteristics that are used to assess the implications of
Lagar Velho 1, it is apparent that the individual’s remains exhibit both individual features that
clearly align it with Neandertals or European early modern humans and features that occur
in higher frequencies in one or the other group. Moreover, the summed probability of all of
these diverse features occurring in one European early modern human individual is exceed-
ingly low, thereby demanding explanation. The trivial developmental lesions and normal
growth patterns of developmentally plastic aspects of the skeleton indicate that developmen-
tal abnormalities cannot account for the pattern. Admixture between Neandertals and early

Figure 3. The Lagar Velho 1 mandible in norma lateralis left, oriented relative to the alveolar plane.

Scale in centimeters. © Instituto Portugués de Arqueologia.
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modern humans is the only explanation proposed which conforms to the empirical evidence
of Lagar Velho 1, the relevant Late Pleistocene human fossil record, and current knowledge
of human developmental biology.

‘When the admixture interpretation of Lagar Velho 1 first appeared in April 1999 (at pro-
fessional meetings and in the media) and subsequent to its publication (Duarte et al. 1999)
in June 1999, there was an excessive academic and public media reaction to the idea that
Neandertals and early modern humans may have successfully interbred in southwestern
Europe. The coverage in the media was largely favorable, but it was apparent that the high
level of interest was provoked by the idea of Neandertals and modern humans being close
enough to join in biologically and socially productive unions; it clearly struck at perceptions
of what it meant to be human and of how special we, as modern humans, might actually be.
The academic reaction, unfortunately, consisted largely of uncritical rejection or acceptance
of the interpretation in line with the individual’s previous views of the population dynamics
of modern human emergence, with little consideration of the paleontological realities of the
Lagar Velho 1 remains. Considered assessment came principally from the small number of
human paleontologists who have been directly involved in the scientific evaluation of the
Late Pleistocene hominid fossil record, of which only one (Hublin 2000) has so far been pub-
lished.

An historical framework

Paleoanthropological concerns with the emergence of modern humans and the role of the
Neandertals in that process date back to the late nineteenth century (see Trinkaus and
Shipman (1993) for historical details). Early in the twentieth century the Neandertals became
identified as a late derived group of archaic humans, with the dominant view (e.g. Boule
1911;1912; 1913; Keith 1915) emphasising their apparent functional and behavioral contrasts
with modern humans and placing them phylogenetically distant from ourselves. This view
was reinforced by reassessments of the Late Pleistocene Paleolithic archeological record (e.g.
Breuil 1912), which portrayed the early Upper Paleolithic industries as indicating a major
advance in human behaviors relative to the Neandertal-associated Middle Paleolithic. The
phylogenetic implications of this approach for the Neandertals have remained dominant (if
somewhat muted) in subsequent considerations of later Pleistocene hominid evolution,
although there have been several shifts in the perceptions of the behavioral attributes of these
late archaic humans and their associated archeological remains.

In the mid-twentieth century, concern with the Neandertals and modern human origins
focused on a) correcting the previous functional anatomical misinterpretations, b) seeing the
Neandertals as phylogenetically and taxonomically much closer to ourselves given the by-
then-available and accepted perspective of Homo erectus and Australopithecus as earlier and
more archaic hominids, ¢) refining the details of phylogenetic scenarios given an improved
fossil record and especially the expansion of the geological, archeological, paleoecological and
geochronological contexts, and d) establishing a rigorous methodology for evaluating
Paleolithic technologies. These trends continued through the 1960s with little changing



despite impressive discoveries at sites such as Amud, Arcy-sur-Cure, Combe Grenal,
Régourdou and Shanidar. During this time period, the novel and interesting work on the
Neandertals was largely on their archeological remains, with the widespread use of standard-
ized approaches to lithic technology and the growing use of behavioral models to understand
Middle Paleolithic variability.

The later 1960s and especially the 1970s were dominated by interest in Pliocene and
Early Pleistocene hominid evolution, bracketed by the naming of Homo habilis in 1964 and
Australopithecus afarensis in 1978. Paleoanthropological attention was focused on the diversity
of early hominids of eastern Africa and on complex issues regarding early hominid phyloge-
ny, taxonomy and functional anatomy. This focus was combined with the acceptance of the
Oldowan as the earliest hominid technology and concern as to its adaptive significance. The
Late Pleistocene hominids were largely forgotten, the prevailing view being that the
Neandertals were well understood and that early modern humans were, well, just modern
humans.

In the context of this focus on the early phases of hominid evolution, research did con-
tinue during the 1970s on Late Pleistocene archeological sites and human remains.
Paleontologically, it refocused on Neandertal, early modern human and recent human pat-
terns of morphological variation, redefining the appropriate samples, proposing revised (and
alternative) phylogenetic scenarios, and investigating aspects of functional morphology
beyond the basics of posture and locomotion (e.g. Stringer 1974a; 1974b; Trinkaus 1975;
1983a; Smith 1976; Heim 1976; 1982; Frayer 1978; Hublin 1978; Vandermeersch 1981),
much of which came together in the early 1980s (see Smith and Spencer 1984).This research
was done almost entirely out of the limelight.

The resultant new synthesis tended to increasingly define the Neandertals in terms of
their derived morphology, relative to both their Middle Pleistocene predecessors and mod-
ern humans. At the same time, this research documented the morphological patterns of
European and Near Eastern early modern humans, noting both contrasts with and similari-
ties to those of the Neandertals. Even though the resultant phylogenetic scenarios embraced
a spectrum of views, from complete replacement of the Neandertals by in-dispersing early
modern humans to predominantly local continuity and including scenarios involving vary-
ing degrees of and geographical variation in admixture between these two groups, most of
these (and other) paleoanthropologists agreed that there was a significant degree of morpho-
logical contrast between Neandertals and early modern humans across Europe and the Near
East, however much one or another morphological complex might indicate affinities
between them. This was combined with the redating of the African later Pleistocene
sequence (Beaumont and Vogel 1972; Wendotf et al. 1975), considerations of northwest
Eurasian limb proportions (Trinkaus 1981), and renewed analysis of later Pleistocene African
fossil human remains (Day and Stringer 1982; Briuer 1984), all of which coalesced into the
first formulations of out-of-Africa models of western Old World modern human emergence
involving either admixture (Trinkaus 1981; Briuer 1984) or replacement (Stringer and
Andrews 1988).

The morphological contrasts between the Neandertals and early modern humans were
interpreted in functional terms as indicating a significant adaptive shift between the two
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Figure 4. Anterior views of the more complete long bones of Lagar Velho 1, without their preserved but
separate epiphyses. From left to right, the left tibia, the right femus, the left humerus, the left ulna and
the left radius. Only the radius does not preserve both metaphyseal surfaces. Scale in centimeters.

© Instituto Portugués de Arqueologia.



groups, as a means of explaining the evolutionary dominance of the early modern human
pattern after a relatively short period of time (Trinkaus 1983b; 1986). Ironically, these views
coalesced (along lines of agreement and disagreement) despite the almost universal recogni-
tion that the Levantine Skhul and Qafzeh remains represented cranio-facially robust early
modern humans associated with Middle Paleolithic assemblages (Vandermeersch 1981;
Trinkaus 1984) and the 1979 discovery of a Neandertal skeleton associated with an initial
Upper Paleolithic (Chitelperronian) industry at Saint-Césaire in France (Lévéque and
Vandermeersch 1980). These biobehavioral discrepancies were either mentioned only in
passing or integrated into existing models (Trinkaus and Shipman 1993).

In contrast with the low profile of paleentological research on the Neandertals, the
Mousterian debate, involving inferences about Neandertal behavior derived from lithic
assemblages and faunal remains left behind at Middle Paleolithic sites, was unquestionably
one of the major issues of the 1970s and into the 1980s. Binford (1989) and Gamble (1986),
among others, eventually suggested that significant differences existed between the Lower
and Middle Paleolithic, on one hand, and the Upper Paleolithic, on the other hand, with
respect to patterns of site organisation and group mobility. It was only in the latter period
that one could clearly see the planning and tactical depth and the technology maintenance
behavior (curation) found in every hunter-gatherer society of the ethnographic present.
Different revisions of the archaeological record tended to agree in recognising that the
appearance of these novel features represented a threshold indicating the appearance of lan-
guage and that they were invariably associated with fully modern humans. The implications
were that Neandertals probably lacked language, that they were intellectually and behav-
iorally inferior to modern humans, and that such an inferiority explained their demise and
ultimate replacement by early modern humans. This view made it into the 1990s as an ortho-
doxy challenged by only a minority of researchers and was combined with the anatomical
evidence of clear separation between the two groups to produce a powerful synthesis, epit-
omised in volumes such as those by Stringer and Gamble (1993) and Mellars (1996).

In the late 1980s and initial 1990s, four ‘events’ occurred to increasingly distance the
Neandertals from modern humanity and especially from early modern humans and to
strengthen this orthodox view of the biological and cultural separation of Neandertals as a
different, extinct species of human. The first was the dating by TL and ESR of archeological
materials, from the levels into which the Levantine Qafzeh and Skhul early modern humans
had been buried, to the later portion of oxygen isotope stage 5 (ca 90,000 years B.P). This
established, for the first time, the chronological priority of early modern humans over the
Neandertals in one geographical region. The second was the introduction of extant human
molecular data into the phylogenetic debate over modern human origins, interpretations of
which championed an out-of-Africa scenario with total replacement of all non-African late
archaic humans (Cann, Stoneking and Wilson 1987; Stringer and Andrews 1988). The third
event was the AMS radiocarbon dating of early Aurignacian levels in northern Spain, and
hence at the western edge of the Neandertal range and of the European cul-de-sac, to ca
40,000 years B.P. (Bischoff et al. 1989; Cabrera and Bischoff 1989). This dating was taken to
indicate (despite the lack of associated diagnostic human remains) that early modern humans
overlapped in time with Chitelperronian-associated Neandertals (at Saint-Césaire and sub-

59



60

sequently at Arcy-sur-Cure — Grotte du Renne (Lévéque and Vandermeersch 1980; Hublin
et al. 1996)) and eventually replaced them, and that the Upper Paleolithic characteristics of
the Chitelperronian were the result of Neandertal acculturation. The last of these ‘events’ was
the growing recognition that the Middle Paleolithic and the Neandertals survived relatively
late in Iberia south of the Ebro Valley, to at least 30,000 years B.P, apparently isolated from
both the biological and cultural dynamics in the Pyrenees and beyond (Vega Toscano 1990;
Villaverde and Fumanal 1990; Zilhio 1993; Hublin et al. 1995).

All four of these ‘events’, combined with the increasing use of cladistic methodology (and
its emphasis on identifying uniquely derived — autapomorphic, ‘divergent, ‘specialized’ —
traits) in Pleistocene hominid paleontology (Stringer, Hublin and Vandermeersch 1984;
Stringer 1987; Condemi 1991; Rak, Kimbel and Hovers 1994), tended to peripheralize the
Neandertals in hominid evolution. This was augmented with emphasis archeologically and
paleontologically on the apparent or presumed behavioral contrasts between the Neandertals
and early modern humans (e.g., Trinkaus 1986; Binford 1989; Klein 1989; Stringer and
Gamble 1993; Mellars 1996).

It should be emphasised that these trends of the late 1980s and early 1990s were by no
means universal among paleoanthropologists. However, the most frequently portrayed sce-
nario of modern human emergence in the Near East and Europe was one of adaptively supe-
rior early modern humans spreading north through the Levant and then westward across
Europe, out-competing and displacing most of the Neandertal populations and acculturating
the remaining fragmented Neandertal groups, with only a few peripheral Neandertal popu-
lations surviving in the cul-de-sac of Atlantic Europe. This was presumed by many to be con-
firmed by the announcement (Krings et al. 1997) that mitochondrial DNA extracted from
the original 1856 Neandertal fossil lay significantly outside of living human ranges of varia-
tion.

Even though phylogenetic arguments, both paleontological and molecular, supporting
this scenario have continued during the past decade, there has been an abundance of critiques
of the extreme replacement model of modern humans origins, and positions (at least among
those researchers with some perspective on the hominid fossil record and population biolo-
gy) have tended to soften. Much the same can be said for extreme models of regional con-
tinuity.

Even the divergent nature of the Neandertal 1 mtDNA has become less important, given
the application of populational (as opposed to cladistic) models to its interpretation, and the
recognition that we have known since the 1880s that the Neandertals, biologically speaking,
fall outside the range of variation of living humanity. In particular, despite the sequencing of
additional Neandertal mtDNA from Mezmaiskaya and Vindija (Ovchinnikov et al. 2000;
Krings et al. 2000) that is similar to the Neandertal 1 mtDNA, it has been demonstrated that
the data are compatible with both replacement and admixture models of modern human
emergence (Nordborg 1998), that the ranges of variation in intraspecific chimpanzee mtDNA
far exceed the living human plus Neandertal variation (Gagneux et al. 1999), and that the lack
of affinities between Neandertal and recent European mtDNA tells us little about Neandertal
genetic contributions to early modern human populations (R elethford 2001b). The interpre-
tations of the Neandertal mtDNA have been further compromised by the analysis of diver-
gent mtDNA from a Late Pleistocene early modern Australian (Adcock et al. 2001).



In addition, whereas analyses of living human DNA continue to appear in print arguing for
a strictly African origin of all modern humans, it is becoming apparent that their conclusions
are highly sensitive to the sample size analysed (many have <100 individuals globally), the
number of (presumably independent) loci considered (for many N = 1), the demographic
models assumed (most generated without cognizance of known parameters of Pleistocene
human biogeography and population instability), the level of admixture between early mod-
ern and late archaic humans assumed, and the particular algorithms employed for analysis
(many use inappropriate cladistic approaches: see Hawks et al. 2000; Wall 2000; Relethford
2001a). Most importantly, it is now evident (Wall 2000) that analyses of extant human DNA,
with or without Neandertal DNA, will probably never be able to distinguish between
replacement and admixture scenarios of Neandertal / early modern human population
dynamics. At best, with vastly more data, they may be able to assess the frequency of
‘Neandertal genes’ in living human populations. The application of DNA technology to
modern human origins therefore can address solely a philosophical and sociopolitical issue
regarding the integrity of living human gene pools. It is irrelevant to our understanding of
the evolutionary dynamics of modern human emergence.

From these reassessments of the human paleontological and molecular data pertinent to
modern human emergence, there has been a subtle but perceptible drifting away from the
phylogenetic schemes of the late 1980s. Whereas ‘multiregionalism’ was originally construed
to argue for intraregional continuity, with interregional gene flow, between late archaic and
early modern humans (Wolpoff, Wu and Thorne 1984; Frayer et al. 1993), it is now associat-
ed with an out-of-Africa emergence of modern humans with a high level of gene flow,
including admixture with, or absorption of, regional Neandertal and other late archaic
human populations (Wolpoff et al. 2001). At the same time, strict replacement models (e.g.
Stringer and Andrews 1988, Cann, Stoneking and Wilson 1987) have been frequently
replaced by arguments accepting some assimilation of local Neandertal groups, initially
among paleontologists (e.g. Hublin 1990; Smith and Trinkaus 1991; Vandermeersch 1995)
and subsequently among molecular biologists (e.g. Ovchinnikov et al. 2000; Krings et al.
2000).

As noted a decade ago and increasingly apparent today, the paleoanthropological debate
is no longer between ‘replacement’ versus ‘continuity’, but between trivial versus major gene
flow, or assimilation, between the Neandertals and early modern humans. Moreover, where-
as the out-of-Africa with replacement scenario was originally formulated in terms of the
human population dynamics during the Late Pleistocene, it is increasingly being stated in
terms of the degree of persistence of Neandertal ‘genes’ in living human populations — it has
thereby been transformed by its propoﬁents from a paleoanthropological and evolutionary
discussion into one concerned solely with the pedigree of living humanity.

Also during the 1990s, increasingly appropriate analyses of Neandertal and early modern
human functional anatomy have concluded that many of the behaviorally significant changes
were more subtle than previously proposed. This began to emerge from efforts to appropri-
ately biologically scale the features in question (Ruff et al. 1993).The result was a more com-
plex mosaic of biobehavioral changes (Trinkaus 1995; 2000; Trinkaus et al. 1999), especially
around the time of this Late Pleistocene transition (Trinkaus et al. 1998).This was combined
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with assessments of Neandertal-associated faunal remains (e.g., Jaubert et al. 1990; Patou-
Mathis 1993; Farizy, David and Jaubert 1994; Stiner 1994; Speth and Tchernov 1998; Marean
and Kim 1998; Gaudzinski and Roebroeks 2000), indicating less of a contrast in animal
exploitation than had been inferred previously. In addition, the late survival of Neandertals
in southern Iberia, not far from presumed contemporaneous early modern humans in the
Pyrenees, was used by Hublin and colleagues (1995, 936) to argue against ‘an overwhelming
superiority of modern groups’ given the inferred ability of the Iberian Neandertals to resist
competition from early modern humans on their northern frontier for many millennia.

The chronological and technological reassessment of the Chitelperronian and initial
Aurignacian (d’Errico et al. 1998; Zilhdo and d’Errico 1999) demonstrating the chronolog-
ical priority of the Chitelperronian, and hence the independent development of an ‘Upper
Paleolithic’ behavioral complex by the Neandertals, has served to confirm this changing view.
This is combined with the growing realisation (Smith et al. 1999; Churchill and Smith 2000)
that the earliest well-dated diagnostically modern human remains in Europe are <33,000
years old, and that the biological affinities of the makers of the earliest phases of the
Aurignacian are simply unknown.

Recently, the documentation that Neandertals survived after 30,000 years B.P. in central
Europe and possibly in the Caucasus (as opposed to merely in the peripheries of Atlantic
Europe), several millennia after the appearance of modern humans in Europe (Smith et al.
1999; Ovchinnikov et al. 2000), has reinforced the idea that they were able to compete suc-
cessfully with early modern human populations for an extended period of time. And grow-
ing evidence from stable isotopes of Neandertals (Fizet et al. 1995; Bocherens et al. 1999;
Richards et al. 2000) has shown that at least in Europe they behaved as top-level carnivores,
a niche that must have included significant active predation of the mammals whose remains
they processed.

From this has emerged over the last decade, but especially in the past two years, a per-
ception of the Neandertal to early modern human transition as one between behaviorally
similar groups of humans. However much they may have contrasted in their anatomies, the
adaptive differences between them were apparently subtle, permitting at least their co-exis-
tence for extended periods of time and, as had been previously proposed at least for central
Europe (Smith and Trinkaus 1991; Briuer 1984; Holliday 1997), some degree of genetic
exchange.

The implications of Lagar Velho 1

It is therefore in this context that the announcement of the morphological mosaic of Lagar
Velho 1 appeared. As mentioned, all too many of the reactions to the interpretation of Lagar
Velho 1 followed predictable patterns based on the scholars’ previous positions regarding
modern human origins.

For those who accept the emerging view of the Neandertals as similar to, although cer-
tainly not identical to, early modern humans in their behavioral repertoires, and that the con-
trasts are principally differences of degree and not of kind, some degree of admixture



between the populations would not be surprising. Indeed, increasingly discussions of mod-
ern human origins that are predisposed to accept some level of gene flow (however high or
low) between late archaic and early modern humans (e.g. Hublin 2000; Adcock et al. 2001;
Wolpoff et al. 2001) are willing to accept Lagar Velho 1 as a piece of that scenario.

For those who continue to perceive a major adaptive and biological gulf between these
two, albeit morphologically distinct, groups of Late Pleistocene hominids, multiple reasons
for rejecting the admixture interpretation of Lagar Vetho 1 continue to be raised.? These rea-
sons, most of which have been addressed (Trinkaus and Zilhio 1999), involve 1) refusal to
accept body proportions as a population marker, despite the fact that they are a form of prin-
cipal European paleontological evidence supporting an out-of-Africa scenario, 2) arguments
for short term changes in body proportions, when contemporaneous Gravettian individuals
in much colder climates (Dolni Véstonice, Paviland and Sunghir) show no such change in
adults or late juveniles, 3) confusion between the potential ancestors of Lagar Velho 1
(Neandertals and pre-24,000 BP early modern humans) and living humanity, 4) a failure to
perceive the degree and patterning of human biological evolution and diversity in space and
during the past 25-30,000 years, 5) the application of typological and cladistic frameworks
which are scientifically inappropriate, 6) the rejection of arguments based on a juvenile spec-
imen, when abundant research (see Tillier (1999) and references therein) has documented a
multitude of contrasts between Neandertal and early modern human immature specimens
and the developmentally early appearance of ‘Neandertal features’ has been used to argue for
their distinctiveness, 7) a lack of appreciation for the developmental trajectories of skeletal
features, and/or 8) a failure to place the mosaic of features of Lagar Velho 1 into an appro-
priate probabilistic framework, thereby taking into account both distinctive features of the
reference samples and the frequency distributions of variable features found in both groups.

Most disturbing in this debate has been the tenacity with which the critiques of the
admixture interpretations have maintained some of the above fallacious arguments. It is
apparent that the idea of admixture must be unacceptable to some, an aberration of the nor-
mal order. Moreover, the idea of Neandertal and early modern human populations blending
socially and biologically tends to negate the perception of modern humans as special, descen-
dant from creatures less human than ourselves but somehow sufficiently distant from them
to avoid the pollution associated with such connections.

Yet, however much the current assessments of the morphological affinities of Lagar Velho
1 are expanded as more data are collected, contracted as the biological interrelationships
between features are analysed, integrated into a more comprehensive developmental frame-
work, and adjusted as the comparative framework is refined, the morphological mosaic is
unlikely to go away. The ultimate reception of the current interpretation, however, will
depend as much on changing perceptions of who the Neandertals were as people as on the
paleontological and archeological evidence Lagar Velho 1 provides for Late Pleistocene

human evolution.

63



64

Notes

' The Lagar Velho 1 project has been conducted Vandermeersch and C. Zollikofer for productive
through the auspices of the Instituto Portugués discussions regarding the Lagar Velho remains
de Arqueologia, and additional support has been and their implications.
provided by the L.S.B. Leakey Fdtn., the > The scientific criticisms of the admixture inter-
Wenner-Gren  Foundation,  Washington pretation (with the exception of Hublin 2000)
University and the University of [owa. We thank are known from personal communications, dis-
A.C. Aratjjo, S.E. Bailey, A. Coppa, E d’Errico, cussions at conferences and quotes in the public
R.G. Franciscus, S.W. Hillson, T.W. Holliday, J.J. media. For this reason, none of the arguments
Hublin, B. Maureille, M. Ponce de Leon, C.B. mentioned are referenced to individuals.

Ruff, EH. Smith, E Spoor, C.B. Stringer, B.

Editorial note

The editors intend to publish a discussion on this article in the next issue.
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