ERIK TRINKAUS [ JOAO ZILHAO

The juvenile Gravettian human skeleton known as Lagar Velho 1 presents a complex
mosaic of dental and skeletal characteristics from the perspective of Late Pleistocene
European human biology. As a result of this mosaic, and our previous interpretation of it as
indicating some degree of Neandertal ancestry in an early modern human European (Duarte
et al., 1999), the Lagar Velho child has become more than just an additional Gravettian
skeleton from Europe. It has become a significant player in phylogenetic discussions of the
evolutionary fate of the Neandertals and of the phylogenetic emergence of modern humans
(e.g., Hublin, 2000; Aguirre, 2000; Wolpoff et al., 2001; Adcock et al., 2001; Relethford,
20013; Zilhdo, 2001a, 2001b; Arsuaga et al., 2001b; Jolly, 2001). From the perspective of
Late Pleistocene human evolution, it is therefore appropriate to review the phylogenetic
implications of the Lagar Velho 1 skeletal and dental morphology.

When the remains were first discovered and during the initial analysis in the laboratory,
it was assumed that it merely represented an immature early modern human, a representa-
tive of the Gravettian human populations especially well-known from discoveries in northern
Italy and Moravia but also known from scattered or incomplete remains across Europe from
the Atlantic Ocean to the Russian Plain (see also Chapter 33). This assessment was based on
the clear presence of distinctive modern human features such as a prominent chin. Moreover,
such an interpretation fit expectations given our knowledge of the skeletal biology of other
European Gravettian human remains, all of which are clearly those of early modern humans.
It was only subsequently, during a reconsideration of the remains and comparisons of some
of the skeletal proportions to other samples, that it occurred to us that this skeleton might pro-
vide evidence for some degree of assimilation of Neandertal populations into those of early
modern humans dispersing westward across Europe and eventually into Iberia. Once that had
occurred to us, we began to investigate the skeleton more carefully, from a phylogenetic per-
spective as well as from the planned paleobiological perspective.

Apparent evidence for Neandertal assimilation in southwestern Iberia came as a surprise
to us, since it was well-documented [in part by one of us (JZ)] that the transition between the
Middle Paleolithic and the Upper Paleolithic was relatively late and abrupt in southern Iberia
(Vega Toscano, 1990; Villaverde and Fumanal, 1990; Zilhdo, 1993, 2001a), and that the
archeological transition appeared to be closely associated with the human biological transition
between Neandertals and early modern humans (Hublin et al., 1995). We therefore expected
there to have been little or no contribution of those late Neandertals in the cul-de-sac of south-
western Europe to the populations of culturally contrasting early modern humans. Indeed,
although one of us (ET) had previously supported an interpretation of such assimilation of the
Neandertals in central Europe, he had also argued that the western European process was one
of replacement of the Neandertals by early modern humans (Smith and Trinkaus, 1991, p.
286; Trinkaus and Shipman, 1993a, p. 415). Similarly, although the other one of us (JZ) had
previously argued against simple models of western European Neandertal acculturation
(d’Errico et al., 1998; Zilhdo and d’Errico, 1999), he had also assumed that the Neandertals
had contributed little if at all to those early modern human populations (Zilhao, 1998).
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Possible evidence for the assimilation of Iberian Neandertals into early modern human
populations, or genetic admixture between the two groups, also came as a surprise to much
of the field. Reactions to the initial announcement of it in April 1999 (de S4, 1999) and the
subsequent publication of the formal presentation of the arguments in June 1999 (Duarte
et al., 1999) included both enthusiastic acceptance of our interpretation and outright rejec-
tion of it, most of them either verbally or in quotes in the public media. Moreover, the glob-
al media coverage of the announcement in the spring of 1999 exceeded that of any other
Late Pleistocene human paleoanthropological discovery in our memory. Given this attention
to our unusual child from the Lapedo Valley, it is appropriate to provide a Late Pleistocene
human phylogenetic context and then, in light of the morphological considerations in the
previous chapters, assess the position of Lagar Velho 1 within that framework.

The Emergence of Modern Humans in Europe, and the Phylogenetic Fate
of the Neandertals

Paleoanthropological discussions of the past two decades have been dominated by con-
siderations, on a pan-Old World basis, of the phylogenetic processes involved in the emer-
gence of early modern humans and the phylogenetic fates of regional late archaic human pop-
ulations. This has been reflected in journal articles, books and international conferences since
1980 which are simply too numerous to list. Issues of modern human phylogenetic origins
have been more or less current since the early twentieth century, when it was recognized that
there were archaic humans who preceded modern humans during the Pleistocene (see
Trinkaus and Shipman, 1993a). Gradually, particularly during the second half of the twenti-
eth century, the discussion of modern human origins expanded from a Eurocentric view,
focused principally on the fate of the Neandertals, to one encompassing most of the Old
World. Yet, in part due to the far richer human paleontological record in Europe and the Near
East and its associated Paleolithic archeological and geochronological frameworks, the dis-
cussions have remained Eurocentric, albeit placed in a broader geographical context.

All of the recent (late twentieth century and initial twenty-first century) serious interpre-
tations of the emergence of modern humans in Europe have invoked some degree of genetic
exchange between Europeans and non-Europeans during this time period (i.e., no one has
seriously proposed that the Neandertals evolved directly into early modern Europeans in geo-
graphic isolation). However, during the past two decades, phylogenetic interpretations have
occupied a spectrum of views ranging from one of predominantly local population evolution
within Europe in the context of moderate (possibly slightly elevated) levels of gene flow to an
interpretation of the absence of local continuity associated with the complete replacement of
the Neandertal populations by in-dispersing early modern humans. Although the decade
starting about 1987 saw a polarization between the ends of this spectrum of views, with end-
less (and frequently fruitless) discussions of continuity versus replacement, driven more by
reactions and personality conflicts than by constructive research, much of the paleontological
field directly concerned with modern human emergence supported some form of an inter-
mediate position, involving some (however large or small) genetic contribution of the
Neandertals to early modern European human populations.

Throughout these discussions and arguments, the principal model of dispute has been
one in which early modern humans are seen as having emerged first in Africa and subse-
quently spreading throughout the Old World, absorbing and/or replacing regional archaic
human populations, the Replacement Model.> A version of this model, couched in the Pre-
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Sapiens paradigm of the first half of the twentieth century (see Vallois, 1958b), was first pro-
posed by Leakey (1935) on the basis of the purported Middle Pleistocene age of the morpho-
logically modern, if robust, human remains from the Kenyan site of Kanjera, and secondar-
ily on the basis of the mandible from the nearby site of Kanam. The former have been shown
to post-date the Middle Pleistocene and be most likely of Holocene age (Plummer et al.,
1994; Plummer and Potts, 1995), and the latter is pathological and of archaic human mor-
phological affinities (Tobias, 1960).

More recently, a serious Out-of-Africa interpretation of modern human emergence was
first proposed on the basis of modern human remains presumed to be associated with South
African Middle Stone Age deposits at Border Cave (Beaumont et al., 1978; see also Rightmire,
1979, 1984). A more explicit European version was formulated on the basis of limb segment
proportions by one of us (Trinkaus, 1981), although that paper did not name Africa specifi-
cally but referred to European early modern humans exhibiting evidence of “gene flow from
more equatorial regions” (p. 219), of which Africa was the most likely source. This followed
closely on a fictionalized version of such a spread of early modern Africans into Europe
(Kurtén, 1980). These two were followed by the cranially-focused arguments of Briauer (1982,
1984), based in part on the analysis of African late Middle and early Late Pleistocene crania
and in part on the purported transitional morphology of the Hahnofersand frontal bone [the
Hahnofersand specimen has since been shown to be Holocene in age (Terberger et al.,
2001)]. Of these early versions of an Out-of-Africa model for modern humans origins (at least
for the western Old World), those concerned principally with the African fossil record
(Beaumont et al., Rightmire) argued principally for the chronological precedence of early
modern humans in Africa, whereas those involving the European fossil record (Kurtén,
Trinkaus, Brauer) argued for modern humans spreading out of Africa and absorbing, to some
indeterminant degree, the regional Neandertal populations. Other early 1980s considerations
of the issue (e.g., Day and Stringer, 1982; Smith, 1984; Stringer et al., 1984; Stringer, 1984)
discussed an Out-of-Africa interpretation but did not reach firm conclusions regarding the
role of African populations in the origins of early modern Eurasians. Most other discussions
of modern humans origins at that time did not place Africa in any special light regarding
modern human origins (e.g., chapters in Smith and Spencer, 1984).

Ironically, paleontological evidence for a relatively early (initial Late Pleistocene) age for
unquestionably morphologically modern, if robust, human remains had been found in the
late 196o0s at the KHS site in the Omo-Kibish Formation of southern Ethiopia (Leakey et al.,
1969; Butzer et al., 1969). Although the Omo-Kibish 1 remains were explicitly recognized as
both early and morphologically modern (Leakey et al., 1969), it was not until a dozen years
after their discovery (e.g., Day and Stringer, 1982; Stringer et al., 1984) that they were used as
evidence supporting the temporal precedence of modern humans in Africa and even longer
before they were used to bolster an explicitly Out-of-Africa model of modern human origins.

In the late 1980s, several results appeared which focused the field on the Out-of-Africa
model and began the intense debate of the following decade. This involved the 1987 publi-
cation of the first genetically-based explicit Out-of-Africa interpretation (Cann et al., 1987;
see Relethford (2001a) for a detailed discussion of the results and subsequent critiques and
reanalyses). These living human molecular results were followed by the first explicitly Out-
of-Africa Replacement Model of modern human origins based on both the paleontological
morphological data and extant human molecular data (Stringer and Andrews, 1988).
Together, these articles set the stage for the subsequent arguments and counter-arguments
principally with respect to a strict Out-of-Africa with replacement model of modern human
origins, in both the paleontological and molecular fields [for a history of the molecular
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debate, see Relethford (2001a); no adequate history of the paleontological side exists, but
Trinkaus and Shipman (1993a) review the beginning of it, the perspectives of two protago-
nists are presented in Wolpoff and Caspari (1997) and Stringer and McKie (1996), and an
account is presented briefly in Trinkaus et al. (2001)]. In the heat of those arguments, the
more moderate Out-of-Africa with admixture models became less visible, even though they
were expanded upon and synthesized more globally in the Assimilation Model of Smith et
al. (1989) (see also Aiello, 1993).

The beginning of this debate was also accompanied by the announcement (Valladas et
al., 1988) of thermoluminescence dates for the Levantine early modern humans at Qafzeh
of ca.9o ooo years BP, clearly antedating most of the European (and Near Eastern) Nean-
dertals. This gave strength, along with a growing African record of known or presumed
Middle Stone Age modern humans from sub-Saharan Africa pre-dating ca.75 ooo years BP,
to the arguments that non-European modern humans, sharing the derived characters of
European early modern humans, were available to spread across Europe and replace the
Neandertals.

Yet, during the subsequent decade, only three forms of paleontological data emerged to
support an African (or at least a tropical) origin for early modern Europeans. The first pale-
ontological data consisted of nasal aperture configurations, in which some but not all early
modern Europeans were shown to have nasal apertures resembling those of more equatori-
al human populations (Franciscus, 1995; see Chapter 20). The second was a reanalysis of
Late Pleistocene body proportions, building on the earlier work of one of us, which showed
a clear tropical body shape among both the Qafzeh-Skhul Levantine early modern humans
and the European earlier Upper Paleolithic early modern humans (Holliday, 1995, 1997a;
see also Ruff, 1994). Yet, these two analyses provided data to suggest at least some degree of
Neandertal genetic contribution to those subsequent European populations.

The third form of paleontological data was the growing accumulation of Levantine and
African data to support the temporal precedence of greater African early modern humans rel-
ative to those of Europe (Vandermeersch, 1981; Singer and Wymer, 1982; Day and Stringer,
1982; Trinkaus, 1984a, 1995) and their gradual emergence within Africa (Briuer, 1984,
2001b; Howells, 1988; Hublin, 1991; Stringer, 1992, 1993), both in terms of the fossils and
their chronological framework. In this, the Levant is best considered as part of greater Africa,
at least temporarily during OIS 5 (Rabinovich and Tchernov, 1995; Stefan and Trinkaus,
1998a; Tchernov, 1998). It should be noted, however, that the temporal precedence of mod-
ern humans in Africa is not sufficient by itself to document that early modern Europeans had
African ancestry, unless one argues (contrary to most paleontological data) that derived fea-
tures (however defined) can only emerge once in a geographically dispersed lineage.

Although it has been strongly argued that there are Middle Stone Age early modern
humans in southern Africa [e.g., Beaumont et al. (1978), Briuer (1989), Rightmire and
Deacon (1991), and McBrearty and Brooks (2000) and references therein], some of these
remains are recent (Sillen and Morris, 1996) and others are morphologically rather archaic
(Smith, 1993; Churchill et al.,, 1996). Others [see list and references in McBrearty and
Brooks (2000)] are too fragmentary or anatomically restricted to be diagnostic. It therefore
remains debatable to what extent the southern African Middle Stone Age “early modern
humans” are in fact “modern,” as opposed to “southern African late archaic.”

The best sample of anatomically clearly “early modern” human remains which sub-
stantially predates the disappearance of the European Neandertals are those from northeast
Africa (including their temporary OIS 5 expansion into the southern Levant). These include
remains from Omo-KHS, Qafzeh and Skhul (Vandermeersch, 1981; Day and Stringer, 1982;
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Trinkaus, 1984a, 1995; Holliday, 2000a), all of which appear to date before ca.8o ooo years
BP (Day and Stringer, 1982; Valladas et al., 1988; Stringer et al., 1989; Mercier et al., 1993).
The Taramsa Hill specimen (Vermeersch et al., 1998) may be a more recent Middle
Paleolithic member of this lineage.

These paleoanthropological considerations have been joined by a continuous supply of
analyses of extant human molecular variation, including analyses of nuclear and mitochon-
drial DNA [see Relethford (2001a) for a review]. The majority of these molecular studies have
claimed to establish an exclusively African origin for modern humanity, usually sometime in
the late Middle Pleistocene. However, most of their analyses are limited and can only serve to
reject a “candelabra” (Howells, 1959) model (regional continuity without interregional gene
flow), a model that has been explicitly rejected by paleoanthropologists concerned with the
phylogenetic origins of modern humans (see Wolpoft et al., 2000). Most importantly, as
emphasized by Relethford (2001a and elsewhere), analyses of molecular data are frequently
taken to establish an African origin of modern humans with replacement elsewhere without
testing whether the data reject the logical (and well established) alternative of an African ori-
gin with variable amount of population admixture/absorption/assimilation elsewhere (the
Assimilation Model). Indeed, in all cases, the data either fail to reject that alternative or are
inadequate to test it. Principal among the limitations are the inadequate sample sizes relative
to the questions asked, inappropriate quantitative analysis of the data, assumptions of
Pleistocene and Holocene human demographic stability, a priori assumptions as to the phy-
logeny involved (which they then fail to reject), and/or assumptions of uniform phylogenetic
processes over vast geographic areas and tens of millennia [see Wall (2000) and Relethford
(2001a)]. Indeed, given the complex demographical, geographical and phylogenetic histories
of human populations over the past 30 millennia, as well as the sample sizes needed for a sta-
tistically significant analysis (Wall, 2000), it is unclear to what extent extant human molecu-
lar data will ever be able to tell us more than that modern human genetic variation probably
emerged to a large extent (but not exclusively) in some part of Africa.

Recently, these Out-of-Africa with full replacement arguments have been supplement-
ed with analyses of fragmentary mitochondrial DNA extracted from at least five Neandertal
specimens (Krings et al., 1997, 1999, 2000; Ovchinnikov et al., 2000; Scholz et al., 2000),
three of which have mtDNA sequences and two are based on DNA hybridization. These
analyses have documented Neandertal DNA outside of living human ranges of variation, and
quantitative treatments of them have been used to argue for the complete phylogenetic
demise of the Neandertals. However, it has been shown that the sequence contrasts with
those of extant humans do not exclude an interpretation of admixture (Nordborg, 1998), that
the magnitude of difference between the Neandertal sequences and those of recent humans
are well within the ranges of variation found within other species of living large-bodied
hominoids (Gagneux et al., 1999; Relethford, 2001a), and that the lack of affinity to specif-
ic extant human regional groups has no bearing on the issue if some degree of admixture is
allowed (Relethford, 2001b). In addition, phylogenetic reanalysis of the fossil sequences,
using more dynamic assumptions regarding nucleotide substitutions and eliminating pos-
sible biases in the reference samples (Gutiérrez et al., 2002), does not support a separation
of Neandertal mtDNA from that of recent humans. Indeed, the principal group sequencing
DNA from Neandertal fossils has acknowledged that their results can tell us little about the
level of admixture between Late Pleistocene human populations (Tschentscher et al., 2000;
Serre et al., 2001).

Moreover, the criteria for excluding modern human contaminating DNA after PCR
amplification of the extracted DNA [DNA within modern human ranges of variation is by
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definition contamination (Krings et al., 2000)] biases any distributional analysis of the fos-
sil DNA. Since almost all individual Neandertal anatomical features are found among mod-
ern humans, albeit sometimes in very low frequencies (or vice versa), it would not be sur-
prising to find some overlap between Neandertal and modern human DNA sequences,
whatever their phylogenetic relationships were. This technique therefore inappropriately
assumes a priori complete separation of Neandertal and modern human DNA sequences;
such an assumption makes any distributional (and hence evolutionary) analysis of the fossil
DNA invalid.

Additionally, this difficulty makes it problematical to establish that one has extracted
endogenous DNA from an early modern human unless, as in the case of Mungo 3 (Adcock
et al., 2001), the extracted DNA should fall outside of the documented range of variation of
extant humanity. It is uncertain whether the DNA hybridization applied to the Aurignacian
Vogelherd 3 humerus (Scholz et al., 2000) correctly identified endogenous DNA (Cooper
and Poinar, 2000). The other two analyses of earlier Upper Paleolithic human DNA, those
of the Paviland 1 and the Sunghir 2 and 3 Gravettian specimens (Sykes, 2000; Poltaraus et
al., 2000) yielded mtDNA sequences that are common among extant Europeans; given that
all three specimens have been handled by numerous individuals since their discoveries and
that a priori biochemical techniques, especially with the use of PCR, are inadequate to com-
pletely exclude the possibility of modern human DNA contamination when the expectation
is a sequence within living human ranges of variation (Hagelberg, 2000; Cooper and
Poinar, 2000; Serre et al., 2001), these results must be regarded as preliminary [as acknowl-
edged by Sykes (2000) and Poltaraus et al. (2000)].

Consequently, samples of Neandertal DNA will never be sufficient to resolve the
replacement versus assimilation debate concerning modern human emergence in Europe
(Wall, 2000); they may allow us to say whether some living peoples have Neandertal
ancestry, but that is a question of extant human pedigree and of no relevance to assess-
ments of Late Pleistocene human evolution. The issue at stake is not whether evidence of
Neandertal ancestry can be found in present-day Europeans, but whether such evidence
exists among early Upper Paleolithic Europeans. Only if total population continuity in the
absence of genetic drift for the last 30,000 years of European prehistory and history is
assumed can the two issues be considered as one, and that assumption is completely
unwarranted

Most recently, these biological and paleontological considerations have been joined
with reassessments of the chronological relationships between late archaic and early mod-
ern humans within Europe. Reconsiderations of key sites across Europe (d’Errico et al.,
1998; Zilhdo and d’Errico, 1999) indicate that industries securely attributed to the
Aurignacian sensu strictu (frequently associated a priori with early modern humans) spread
across most of Europe between ca.36 ooo and ca.3y7 ooo years BP (see Chapter 33).
However, anatomically diagnostic and well-dated early modern humans in Europe do not
appear before ca.34 ooo years BP (Smith et al,, 1999; Richards et al., 2001; Churchill and
Smith, 2000b), and the makers of the Aurignacian prior to that time are known from
incomplete remains [arguments that all of the Aurignacian must have been made by the
same kind of human, hence early modern humans, are logically unwarranted (Zilh3o and
Trinkaus, 2001)]. Moreover, as noted by Garralda and Vandermeersch (2002), the frag-
mentary human remains securely dated prior to ca.33-34 ooo BP would fit comfortably
within the ranges of variation known for later Middle Paleolithic Neandertals, making it
possible that late Neandertals were responsible for much of the pre-34 ooo BP Upper
Paleolithic.
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Furthermore, it is apparent that both the Middle Paleolithic and Neandertals persisted
in Iberia south of the Ebro Valley [the Ebro Frontier (Zilhdo, 2000); see also Chapter 33]
until ca.30 ooo BP (Vega Toscano, 1990; Villaverde and Fumanal, 1990; Zilhio, 1993,
2001¢; Hublin et al,, 1995; Walker, 2001b), and that Neandertals associated with initial
Upper Paleolithic industries were present in south-central Europe until ca.28-29 ooo BP
(Smith et al., 1999) and in France until ca.36 ooo BP (Mercier et al., 1991; Hublin et al.,
1996; Zilhdo and d’Errico, 1999) [the purportedly late date for the Mezmaiskaya 1
Neandertal child (Ovchinnikov et al., 2000) is in contradiction with the stratigraphic context
of the burial (Golovanova et al., 1999)]. Therefore, regardless of who were the makers of the
earliest Aurignacian, it is apparent that the latest Neandertals and the earliest modern
humans in Europe overlapped by several thousand years, both indicating the ability of the
Neandertals to persist despite competition from early modern human populations (Hublin
et al.,, 1995; Smith et al., 1999) and providing abundant opportunities for genetic exchanges
(Smith et al., 1999; Churchill and Smith, 2000D).

There has also been a growing body of paleontological data (Smith and Trinkaus, 1991;
Frayer, 1993; Franciscus, 1995; Holliday, 1997a; Stefan and Trinkaus, 1998b; Wolpoff et al.,
2001; Trinkaus, pers. observ.) that supports some degree of morphological continuity
between the Neandertals and European early modern humans. These involve aspects of cra-
nial and mandibular shape, nasal aperture morphology, incisor shape, and body propor-
tions, and they generally concern distributions of traits in European early modern humans
that place them between the Neandertals and the presumed ancestral form represented by
specimens from Qafzeh, Skhul and Omo-KHS in those features, if in most respects closer
to the presumed ancestral early modern human form.

The emerging consensus from this brief summary of the relevant aspects of the pale-
oanthropological and extant human records is that, at least within the western Old World,
early modern humans emerged somewhere in northeastern Africa in the early Late
Pleistocene or possibly late Middle Pleistocene, and they subsequently dispersed, for reasons
poorly understood, through the Near East and across Europe. In the process of that spread,
it appears that those dispersing early modern humans variably absorbed or replaced region-
al populations of Neandertals, in a complex process extending over several millennia. The
degree of admixture/assimilation and its temporal and geographic distributions within
Europe remain uncertain and debated. However, a significant number of the primary
human paleontologists working on this issue have either proposed some degree of Nean-
dertal assimilation into early modern human populations in Europe (e.g., Briuer, 1989,
20013; Smith and Trinkaus, 1991; Frayer, 1993; Smith, 1994; Simmons, 1994; Wolpoff et
al., 2001) or have acknowledged the possibility of such admixture (e.g., Hublin, 1990, 2000;
Stringer, 1989, 1994, 2001; Gambier, 1992; Vandermeersch, 1995; Briuer and Stringer,
1997). And analyses of both extant and fossil human DNA support and/or do not contradict
this interpretation (Nordborg, 1998; Jorde et al. 1998; Harding et al., 2000; Wall, 2000;
Relethford, 2001a; Templeton, 2002). Ironically, what has emerged is little more than an
Assimilation Model of modern human phylogenetic emergence, one which is primarily
more comprehensive, more global and more thoroughly documented than those first pro-
posed two decades earlier.

It is therefore this framework into which the phylogenetic implications of the Lagar
Velho 1 morphological mosaic should be placed. More specifically, does Lagar Velho 1 pro-
vide additional data to support an Assimilation Model of the early modern human spread in
Europe, as has been proposed (Duarte et al., 1999)?
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Considerations in the Phylogenetic Assessment of Lagar Velho 1

Relevant Comparative Samples

As discussed in Chapter 16, the relevant samples for the assessment of evidence of
Neandertal - early modern human admixture in the Lagar Velho 1 remains are: 1) preceding
European Neandertals, and 2) roughly contemporaneous European early modern humans.
These are the only lineages that could have reasonably been directly ancestral to Lagar Velho
1, given the chronological position of the specimen and geographical constraints in the cul-
de-sac of southwestern Europe. No other lineage could have served as its ancestor without
leap-frogging in time and/or space over one or the other of these groups.

It is well recognized that the ideal samples for this analysis would be western
European, especially southwestern European, Neandertals and early modern humans pre-
dating 25 ooo years BP from the same region. However, Iberian Neandertal remains are
fragmentary and relatively rare, consisting of isolated crania, mandibles, teeth and a few
limb bones, only two of which (Devil’'s Tower 1 and Pifiar 3) are juveniles. There are no
associated Neandertal skeletons from south of the Pyrenees, and the closest ones in time
and space would be those of southwestern France, especially the Chatelperronian Saint-
Césaire 1 partial skeleton but also the later Middle Paleolithic ones from La Chapelle-aux-
Saints, La Ferrassie, and Roc de Marsal. Early modern humans are even less common and
more fragmentary from Iberia, being essentially unknown before the Solutrean; the only
pre-Solutrean remains appear to be the lost fragmentary ones from El Castillo (Garralda,
1989; Straus, 1992) and an occipital from Malladetes (Arsuaga et al., 2001a). The closest
ones in time and space are the late Aurignacian remains from La Quina and Les Rois, the
Aurignacian or Gravettian remains from Cro-Magnon, the unpublished Gravettian
remains from Cussac (Aujoulat et al., 2001), Gravettian remains from northwestern Italy,
and the partial skeleton from Paviland.

As a result of this paucity of directly relevant human remains, both of these samples
can be augmented by including morphologically and temporally similar human remains
from across Europe, but it is necessary to restrict the Neandertals to those from the early
last glacial (OIS 4 and OIS 3) and the early modern humans to those at least before the last
glacial maximum (ca.20 ooo years BP ). More distant samples in time and space can be
relevant, but only for providing either out-groups or a general comparative framework for
morphological patterns and developmental trajectories among robust Pleistocene Homo. In
this sense, the Qafzeh-Skhul sample, with its large number of immature specimens,
becomes particularly appropriate. It also provides a general reference for the probable ini-
tial Out-of-Africa ancestral form.

The choice of these potential “ancestral” samples parallels conceptually what would be
used reasonably for assessing microevolutionary population relationships within the later
Holocene. For example, if one wanted to assess degrees of admixture between Moors and
Portuguese during the Islamic period, the reference samples would be preceding
Portuguese and their contemporaneous northwestern African populations. Samples from
further afield would serve only to provide an out-group framework for assessing the degree
of difference between the samples in question.

Consequently, the relevant reference samples for the evaluation of the morphological
mosaic of Lagar Velho 1 are the European Neandertals and early modern humans, plus other
samples (fossil and recent) to assess aspects of development, normal variation, underlying
biology, and integration.
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Developmental Age

The Lagar Velho 1 remains are those of a juvenile who died approximately during the fifth
year postnatal, and most assessments of morphological affinities are based on comparisons of
mature individuals from the relevant samples. This has led to comments that it is difficult to
assess phylogenetic issues based on an immature specimen, and that any such interpretations
are consequently questionable (e.g., Tillier, 2000). However, it should be kept in mind that it
is not unusual for immature specimens to provide major amounts of phylogenetic and paleo-
biological information in hominid paleontology (e.g., Taung 1, Olduvai Hominid 7, KNM-WT
15000, Perning/Modjokerto 1, ATD6-69, Qafzeh specimens). Moreover, and more directly
applicable to the issues here, there is an extensive literature documenting the importance of the
analysis of both Neandertals and early modern human immature specimens for our assess-
ments of the biological similarities and differences between these two groups (e.g., Fraipont,
1936; de Lumley, 19773; Heim, 1982Db; Tillier, 1983a, 1987, 1999; Hublin et al., 1987; Tompkins
and Trinkaus, 1987; Minugh-Purvis, 1988, 1998; Madre-Dupouy, 1992; Rak et al., 1994;
Mallegni and Trinkaus, 1997; Dodo et al., 1998; Stringer, 1998; Maureille and Bar, 1999;
Golovanova et al., 1999; Elyaqtine, 1999; Krovitz, 2000; Minugh-Purvis et al., 2000; Ishida
and Kondo, 2001; Ponce de Leén and Zollikofer, 2001).

Yet, it is fully recognized that many aspects of morphology change during growth and
development, and that the proportions of structures relative to each other can change
markedly during immature life. Indeed, one of us (ET) has previously assessed a variety of
aspects of this question in both recent and Pleistocene human remains (e.g., Tompkins and
Trinkaus, 1987; Ruff et al., 1994; Tardieu and Trinkaus, 1994; Mallegni and Trinkaus,
1997), extensive literature is available for many of the features in question here, and we have
provided in the comparative regional anatomical chapters above a variety of data and refer-
ences documenting aspects of these developmental changes.

Moreover, each anatomical system needs to be evaluated on its own terms, since different
systems develop at contrasting rates; some appear in the mature form (e.g., dental crowns),
some achieve their mature form perinatally (e.g., temporal labyrinthine morphology), others
change little and in predictable manners during development (e.g., suprainiac morphology,
nasal aperture morphology, limb segment proportions, mandibular symphyseal orientation),
some change markedly but the contrasts in morphological developmental trajectories appear
early in development (e.g., many aspects of the facial skeleton), and others exhibit significant
changes during development. This is all part of normal biology and to be expected. There are
also other features (e.g., pollical phalangeal lengths and fibular diaphyseal morphology) for
which we do not currently know the developmental trajectories in Neandertals and modern
humans, and therefore they cannot be employed in phylogenetic assessments.

The assessment of these different patterns of development and the assignment of mor-
phological features to developmental patterns is, and has to be, based on uniformitarian
principles. In this, given the phylogenetic proximity of both Neandertals and early modern
humans to extant humans, the uniformitarian sample of choice is recent humanity.
Therefore, if a developmental pattern can be shown to exist among recent humans, it should
be applicable to the Late Pleistocene fossil record unless paleontological data exist to con-
tradict such an application. To date, none of the Late Pleistocene immature remains has
been shown to contrast with normal modern human patterns of variation in their develop-
mental trajectories, whatever the actual morphological form might be.

Arguments that the samples of immature Late Pleistocene Neandertals and/or early
modern humans are inadequate to assess developmental patterns for those human groups
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(e.g., Hublin, 2000; Tillier, 2000) are rarely appropriate. Indeed, the normal procedure
(e.g., Tompkins and Trinkaus, 1987; Tillier et al., 1995; Mallegni and Trinkaus, 1997; Dodo
etal., 1998; Tillier, 1999; Duarte et al., 1999; Cunha, 1999; Kondo and Ishida, 2001; Ponce
de Leén and Zollikofer, 2001; see especially Chapters 17, 22, 25, 29 and 30 above) is to estab-
lish a growth pattern based on recent human samples and then to determine where the fos-
sil immature specimens fall relative to that growth trajectory. It is statistically routine to then
assess the degree of difference between the fossil specimen(s) and the recent human refer-
ence sample. For many, but clearly not all morphological complexes, there is a sufficient
number of immature specimens to assess whether the sample in question falls on the same
trajectory as the recent human reference sample and the direction of its deviation (if any).
Moreover, the use of sufficiently large recent human immature samples increases statistical
power and thus allows appropriate analyses of the fossil specimens.

Consequently, as discussed in detail in the preceding chapters for most of the mor-
phological features of concern here, it is possible to assess whether the morphological con-
figurations of Lagar Velho 1 align it more closely with one or the other of these reference
samples, or whether there is too large an overlap in the known or expected ranges of varia-
tion (in a probabilistic distributional sense) between the reference samples to evaluate the
affinities of Lagar Velho 1 for the feature in question.

Pathological Alterations and Development

It is of concern to assess whether the Lagar Velho 1 individual, other than its deceased
state, sustained pathological lesions or developmental abnormalities that would have altered
its morphological patterns. Although there are lesions on the specimen, all of them are
minor. Moreover, there are several indications of normal developmental processes.

The dental remains exhibit no macroscopic developmental defects of the dental enamel
(enamel hypoplasia), although there are minor ones at a microscopic level (Chapter 31). None
of them indicates more than the most minor of systemic developmental insults. These are asso-
ciated with minor transverse lines adjacent to the metaphyses of several of the long bones,
especially of the lower leg and the feet (Chapter 31). There was a mild periosteal reaction on the
external anterolateral mandibular corpus, but the new bone on the surface is thin and has not
altered the adjacent contours of the mandible. And the left radius sustained a minor traumat-
ic injury to its lateral midshaft, which altered the immediately adjacent cortical bone endosteal-
ly and subperiosteally but did not affect the remainder of the radial diaphysis (Chapter 31). All
of these lesions are minor to trivial, and for the only one that altered the adjacent morphology
(the radial injury), the morphological assessment can easily correct for the lesion.

There are several aspects of the axial and lower limb skeleton that are developmentally
plastic and will reflect any abnormalities in postural or locomotor development. These involve
the development of the sinusoidal curve of the iliac crest, of the torsional curvatures of the
ribs, and of the angular orientations of the femoral neck, the femoral condylar metaphysis,
the tibial condylar metaphysis, the metatarsal heads and the hallucal phalanges. They also
include the trabecular patterns of the proximal femora and tibiae. All of them indicate fully
normal patterns of development for an active juvenile (Chapters 27 to 29). In addition, the
diaphyses of the femora and tibiae exhibit levels of robusticity which are similar to those of
other Pleistocene juvenile lower limb bones once they are appropriately scaled for the body
and limb segment proportions of the individual (Chapter 29). This is confirmed by the low
level of asymmetry of those diaphyses, indicating normal balanced loading of the lower limbs.
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The various indications of developmental status, including cranial synchondrosis for-
mation and fusion, epiphysis formation and metaphyseal morphology, are all in agreement
with the estimated age-at-death from the dentition of the second half of the fifth year post-
natal (Chapter 15). There is a slight delay in the formation of a few of the epiphyses, but all
of them appear to be well within normal recent human ranges of variation, especially given
the margin of error in the dental age assessment. There is a modest delay relative to early
modern humans and most recent humans in the closure of the foramen of Huschke
(Chapters 15 and 17), although it remains within the range of variation of the latter.

Consequently, even though Lagar Velho 1 sustained a set of the minor insults that are
common to most recent human juveniles and must have been for Pleistocene children,
there is nothing in the observable pathological lesions or the indications of postural and
locomotor function to indicate anything other than a normally developing child.

Archeological Association

It has also been suggested (e.g., Raposo, 1999; Tattersall and Schwartz, 1999) that the
Gravettian age and archeological associations of Lagar Velho 1 should have some bearing on
the interpretation that it exhibits a mixture of Neandertal and early modern human ances-
try. The similarities of its burial ritual, with abundant ochre and body ornaments, to those
of Gravettian early modern humans across Europe have been especially noted. These arche-
ological similarities have been used to argue that the child’s social group was fully Upper
Paleolithic in its behavior (something with which we agree) and therefore its ancestry must
have been fully “modern” (with which we do not agree). This line of reasoning exhibits a pro-
found confusion between human biology and culture, a linking of the two in a manner that
was explicitly rejected in sociocultural anthropology a century ago. The archeological context
of the child, other than providing a chronological and cultural context for the individual, has
no bearing on any interpretations regarding its human phylogenetic significance (see also
Chapter 33)

The Morphological Mosaic of Lagar Velho 1

The phylogenetic assessment of the morphological characteristics of Lagar Velho 1
involves dividing characters into those which are distinctively early modern human, those
which are distinctively Neandertal, those which occur in higher frequencies among the for-
mer, and those which occur in higher frequencies among the latter. There are also a num-
ber of features discussed in the preceding chapters which the two reference groups share,
either as ancestral traits or as shared derived features relative to earlier Early and Middle
Pleistocene presumed common ancestors; those shared traits are not considered here. There
is also a number of features for which the morphology is ambiguous, either due to frag-
mentation or unclear developmental trajectories; these aspects are not considered here
although they are discussed in the preceding chapters.

Any such division of traits into these polarities is to a degree artificial, since we know
that the individual lived for half a decade as a functioning human. Therefore, the characters
must have been biologically integrated and not put together into some form of a chimera.
Moreover, it is unlikely that all of these traits were biologically independent, given the con-
straints of functional and structural integration and forms of pleiotropy. However, except in
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a few cases, we do not know these patterns of integration. The traits are therefore presented
largely as separate entities, with possible patterns of integration discussed as appropriate.
The relative distributions of the traits between the categories will be considered, but it would
be fallacious to treat them all as independent characters in any quantitative assessment of
the individual’s affinities.

It is also difficult to conceptualize these traits in all cases as simply early modern or
Neandertal in a European context, if indeed some degree of admixture took place between
Neandertals and in-dispersing early modern humans to the north and east of western Iberia.
If some degree of assimilation of other European Neandertal populations had taken place,
then those early modern human populations dispersing south of the Ebro Frontier already
had both early modern human and Neandertal ancestry. If the assimilation was sufficiently
large or recent to lead to the presence of some Neandertal traits in those early modern
human populations, it may well have obscured the ultimate polarities of some of the traits
in question. Such a mixture of “Neandertal” and “early modern human” features in the pop-
ulations dispersing across the Ebro Frontier would bias the analysis toward minimizing the
perceived mix of characters in Lagar Velho 1, since it would reduce the morphological dis-
tance between the Neandertals and Gravettian early modern humans and make “Neandertal
features” appear less distinctive of the Neandertals. Indeed, for this reason several of the fea-
tures listed as occurring in higher frequencies among the Neandertals may well have been
distinctive Neandertal features had such prior admixture not taken place.

Characteristics Indicating Early Modern Human Ancestry

As previously noted (Trinkaus et al., 1999b), Lagar Velho 1 is principally a “modern
human child with genetically-inherited Neandertal traits.” Consequently, the majority of the
diagnostic traits preserved on the skeleton align it with European early modern humans.
These traits include a series of cranial features (Chapters 17 to 20 and 22), mandibular aspects
(Chapter 21), a couple of dental ones (Chapters 23 and 24), and a few postcranial aspects
(Chapters 28 and 30).

The overall cranial shape, including the relative cranial breadth, are similar to those of
early modern humans. The supraorbital region lacks the swelling for the incipient supraorbital
torus seen in Neandertal juveniles. The mastoid processes are both large, making them espe-
cially similar to European early modern humans, and they project laterally from the coronal
contour of the neurocranial vault, rather than rounding inferomedially as do those of the
Neandertal immature and mature temporal bones. The auditory meatus is not diagnostic in its
oval shape, but the anterosuperior to posteroinferior orientation of the major axis of the mea-
tus is similar to those of recent humans and contrasts with the orientation of the major axis of
ovoid Neandertal meatus. The auditory ossicles are modest in size and morphologically simi-
lar to those of early and recent modern humans. In the nasal region, the pre-maxillary suture
is fully fused and obliterated, and the nasal height and breadth are modest, both of which align
it with Upper Paleolithic early modern humans. In addition, the nasal aperture is piriform
rather than squared (in contrast with the derived Neandertal pattern), and the inferior nasal
aperture margin is convexly rounded anteroposteriorly, providing a sub-nasal gutter, a config-
uration present in some European early modern humans but absent from the last glacial
Neandertals [a rounded margin is present in earlier European and non-European archaic
Homo, but not in the early last glacial Neandertals (Franciscus, 1995)]. And the interorbital
breadth is rather small for all of the samples but closest to the early Upper Paleolithic one.
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The Lagar Velho 1 mandible is most notable for its prominent mentum osseum with a
clearly projecting tuber symphyseos and strongly projecting lateral tubercles. Together these
form a prominent trigonum mentale (tuberculum laterale and tuber symphyseos). The evolution
of the modern human chin is one of the differential development of the portions of the
trigonum mentale and other associated features of the mentum osseum, and not the evolu-
tionary appearance of novel features, since most of these detailed aspects of the “chin” are
present in both immature and mature Neandertal mandibles, as well as in some earlier
archaic Homo specimens (Mallegni and Trinkaus, 1997; Dobson and Trinkaus, 