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LAPA VERMELHA IV HOMINID 1: MORPHOLOGICAL AFFINITIES
OF THE EARLIEST KNOWN AMERICAN
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ABSTRACT

Several studies concerning the extra-continental morphological affinities of Paleo-Indian skeletons, carried out indepen-
dently in South and North America, have indicated that the Americas were first occupied by non-Mongoloids that made their
way to the New World through the Bering Strait in ancient times. The first South Americans show a clear resemblance to
modern South Pacific and African populations, while the first North Americans seem to be at an unresolved morphological
position between modern South Pacific and Europeans. In none of these analyses the first Americans show any resem-
blance to either northeast Asians or modern native Americans. So far, these studies have included affirmed and putative
early skeletons thought to date between 8,000 and 10,000 years B.P. In this work the extra-continental morphological
affinities of a Paleo-Indian skeleton well dated between 11,000 and 11,500 years B.P. (Lapa Vermelha IV Hominid 1, or
“Luzia”) is investigated, using as comparative samples Howells’ (1989) world-wide modern series and Habgood's (1985) Old
World Late Pleistocene fossil hominids. The comparison between Lapa Vermelha IV Hominid 1 and Howells’ series was
based on canonical variate analysis, including 45 size-corrected craniometric variables, while the comparison with fossil
hominids was based on principal component analysis, including 16 size-corrected variables. In the first case, Lapa Vermelha
IV Hominid 1 exhibited an undisputed morphological affinity firstly with Africans and secondly with South Pacific populations.
In the second comparison, the earliest known American skeleton had its closest similarities with early Australians, Zhoukoudian
Upper Cave 103, and Taforalt 18. The results obtained clearly confirm the idea that the Americas were first colonized by a
generalized Homo sapiens population which inhabited East Asia in the Late Pleistocene, before the definition of the classic
Mongoloid morphology.

INTRODUCTION aguatic means of transportation, since Australia was never
connected to mainland Asia by a terrestrial bridge (Allen

It is widely accepted that modeHhomo sapiens and Kershaw, 1996).
appeared in Africa around 120,000 years B.P. and spread  The occupation of the Americas, however, has not
throughout the Old World, arriving in the Near East soogenerally been viewed as part of this early expansion of
after appearing in Africa, spreading to Europe arounalr species. The view traditionally held is that anatomi-
45,000 years B.P., and to Australia by at least 50,0@ally modern humans arrived in the New World only very
years ago (Stringer and Andrews, 1988; Stringer,1989alate in time, much after the initial expansion out of Af-
1990; Lahr, 1994, 1996; see O’'Connell and Allen, 1998ica, and, most importantly, after Northern Asian popu-
for a recent review). Modern humans soon replaced dations had made significant adaptations to their envi-
chaic forms of hominids in those regions (Stringer, 1985onment. As exemplified in the Three Migration Model,
1990), although there are some scholars who suggest ttiat biological source of the first Americans is Northern
anatomically modern humans lived in sympatry wittAsia, with the earliest Americans being just an extension
Homo erectug Southern Asia until late in time (Swisherof the spread of Mongoloid people at the end of the Pleis-
et al, 1996). tocene (Turner, 1983; Greenbetal, 1986; Lahr, 1995).

In this scenario, the settlement of Australia iRRecent comparative studies of the cranial morphology of
seen as the result of a natural expansioHaho sapi- Paleo-Indian and Early Archaic skeletons from North and
enseastward, who probably took a southern path foBouth America, however, have shown that the occupa-
lowing the more tropical regions of Asia (Stringer, 1985jon of the New World could have been a much more
Lahr, 1996). We also know that the settlement of modeoomplex biological process than the waves of expansion
human populations in Australia implied the use of som#epicted in the Three Migration model.

In a series of previous publications (Neves and
Pucciarelli, 1989, 1991, 1998; Neves and Blum, in press;
Munfordet al, 1995; Munford, 1999; Nevest al, 1996a,b,
) . _ 1997, 1999; Powekt al, in press) we have demonstrated
Laboratério de Estudos Evolutivos Humanos, Departamento de Biologi . . .
Instituto de Biociéncias, Universidade de S&o Paulo, Caixa Postal 1146@7at the cranial morph_OIOgy of t.he earliest SOUth Amer'_'
05422.970 S3o Paulo, SP, Brasil. Send correspondence to W.A.N. Fax: +88&NS cannot be classified as typical Mongoloid and that, in
11-818-7533. E-mail: waneves@ib.usp.br _ fact, it closely resembles the craniofacial morphology typi-
achartment of Anthropology, University of Rew Mexico, Albugueraue. N¥ally seen in modern South Pacific populations and in Af-
*Setor de Arqueologia, Museu de Histéria Natural, Universidade FederdiCa. IN these several comparisons, multivariate statistical
de Minas Gerais, Belo Horizonte, MG, Brasil. analyses have demonstrated a strong morgtualsimi-
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larity between the oldest Americans and modern Austra975 from the site of Lapa Vermelha IV, during excava-
lians and only a slightly weaker morphological similaritytions carried out by the French-Brazilian mission under
to modern Africans. When the comparisons are made uke leadership of the late Annette Laming-Emperaire.
ing Pleistocene fossil hominids as comparative samples, The rock-shelter of Lapa Vermelha IV is located in
the same pattern of biological resemblance is obtainedthe county of Pedro Leopoldo, Lagoa Santa region, State
A similar phenomenon seems to occur with thef Minas Gerais, central Brazil (Figure 1), and is part of a
earliest North American skeletons. In a series of contriblarstic complex of caves, shelters and underground water
tions, Steele and Powell demonstrated that the morphohannels (Laming-Emperaieg al, 1975). The scientific
ogy of the North American Paleo-Indian and Early Arexcavation of Lapa Vermelha IV started in 1971 and was
chaic populations in no way resembles that of modeinterrupted suddenly in 1976 with the unexpected death
Mongoloid populations of North Asia (Steele and Powelbf Laming-Emperaire (Prous, 1986, 1991). For this rea-
1992, 1993, 1994; Powell and Steele, 1992). The oldessin, the published material regarding the site is meager
North American remains, when treated with multivariatéLaming-Emperairet al, 1975; Laming-Emperaire, 1979;
analytical tools, seem to occupy an unresolved morphBrous, 1986), and few archaeologists outside Brazil are
logical position between modern South Pacific and Euraware of the site, its stratigraphy, or dating.
pean populations. The rock-shelter was filled by a thick layer of Pleis-
All this information indicates that the Americastocene and Holocene sediments, of which 13 meters were
were first occupied by a generalized populatioklomo excavated. Radiocarbon dates from these deposits revealed
sapiensvery similar to the one that departed from Eastlong process of deposition, extending from modern times
Asia to Australia around 50,000 B.P., and whose remdi at least 25,000 years B.P. Unquestionable evidence of
origins ultimately can be traced back to Africa (Lahr, 199%iuman occupation of the site, as indicated by the presence
Munford et al, 1995; Nevest al, 1997). This morphol- of a quartz flake, scattered charcoal and a human skel-
ogy is primarily characterized by very long and narrowton, was observed in deposits dating as far back as the
skulls, short and narrow faces, with short orbits and nos&deistocene-Holocene boundary (around 12,000 years
A process ofin situ microevolution leading to mongo- B.P.), as is also the case with several other sites in central
lization cannot be ruled out to explain what is seen in terrBsazil (Prous, 1980, 1986, 1991; Schmitz, 1984, 1987,
of cranial morphology in later native American populaBillehayet al, 1992). An isolated scraper and a few flakes
tions, namely broad faces and vaults, tall faces with talf questionable provenience were also found in a layer
orbits and noses. As Lahr (1995) emphasized, this wouddted to between 15,000 and 20,000 years B.P.
have implicated a tremendous amount of convergent evo-  The site is significant in a number of ways. In ad-
lution in Asia and in the Americas. This becomes evatlition to indicating the presence of humans in Central Bra-
more difficult to accept if we recall that Sutter (1997) haal as early as the beginning of the Holocene, the excava-
suggested that dental morphology has also changed frians carried out in Lapa Vermelha IV also generated the
a sundadont to a sinodont pattern in prehistoric coasfabt incontestable evidence of contemporary humans and
Chile and Peru during the Middle Holocene. Another irextinct fauna in the region. Bones and coprolites of a giant
dicator that weakens the local microevolution argumentsfoth Glossoterium giggswere found in deposits as deep
that, at least in South America, the evidence seems to paust 11 meters, and dated to 9,580 + 200 years B.P.
to a major population replacement around 8,000 to 9,0Q@ncalibrated) (Laming-Emperaire, 1979).
years B.P., when the generalized morphology was abruptly ~ Approximately 2 meters below the remains of the
replaced by the classic Mongoloid morphology (Munforgiant sloth, unarticulated scattered remains of a human
et al, 1995; Neveet al, 1996a). skeleton were found bracketed by two archaeological lev-
The central idea of this paper is to strengthen oets which produced radiocarbon dates on charcoal of
recent discoveries about the extra-continental biologich0,220 and 12,960 B.P. (uncalibrated), respectively. Al-
similarities of the first Americans, bringing into the analythough Laming-Emperaire (1979) and Prous (1986) de-
sis what we think is the oldest known American skeletoscribed the skeleton assitu, Cunha and Guimaraes (1978)
Lapa Vermelha IV Hominid 1, also known as “Luzia”. Mosjuestioned its original position because the bones were
of our previous works were based on cranial samples muit found in total articulation. Recent trials to directly date
pre-dating 10,000 years B.P. It is our belief that the old#ére skeleton by AMS methods proved unsuccessful, due
the skeletal material used in the comparative analysis, tltethe absence of collagen in the sample (Darden Hood,
more we can learn about the ancestral populations of fersonal communication, 1996; Thomas Stafford, personal

first Americans in the Old World. communication, 1997). However, an AMS date run on
carbon found in the acid washes of the sample generated a
MATERIAL AND METHODS minimum date of 9,33& 60 B.P. (uncalibrated) (Beta

Analytic sample 84439). For this reason, and accepting
The material used in this work consists of a Souttine original stratigraphic position described by the archae-
American Paleo-Indian skeleton recovered in 1974 amdbgists responsible for the excavation, Hominid 1 of Lapa
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Figure 1 - Geographic location of Lapa Vermelha IV.

Vermelha |V is presented here as the oldest human remaais analysis, using 45 craniometric variables as input. This
found in the Americas, dating between 11,000 and 11,5@8cedure minimizes within-group variation and maxi-
years B.P.* mizes between-group variation, making regional groups

Recently, two of us (W.A.N. and J.F.P.) were ablas distinct as possible (Manly, 1994). Individuals were
to study the specimen, and concluded that all of the borggsuped by population rather than region in this analysis,
belonged to a single individual, a female aged 20 and 2&d the resulting population centroids were plotted using
years, confirming previous independent assessment cidue first three canonical variates. Because the “population”
ried out by Alvim (1977). The nearly complete skull wasf fossil hominid material was often represented by a single
metrically characterized using the standard measuremesgp&cimen, we were unable to carry out a canonical variate
and points of reference recommended by Howells (1973nalysis on these data. Instead, we performed a principal
The morphology of Lapa Vermelha IV Hominid 1 wasomponent analysis on 16 craniofacial variables (Tables |
compared with modern human cranial variation and alsmd I1). This descriptive technique, which employs the
with morphological variation in Late Pleistocene fossilpooled variance-covariance matrix for all samples regard-
from the Old World. less of their geographic origin, attempts to summarize the

For the first comparison we used the Howellsariation present in the total data set into a series of or-
(1989) female craniometric data bank and for the secotitbgonal vectors (Manly, 1994). In both cases, the initial
case we employed data adapted from Habgood (1985), widtw craniometric data were size-corrected, using the strat-
males and females pooled. The comparison with Howellsgy recommended by Darroch and Mosimann (1985).
(1989) data was carried out by means of a canonical vari-

RESULTS

*In fact Laming-Emperaire (1979: 71) states that “Un crane humaine fut . ITabI.e I prgﬁents thel main paramﬁtersl %foghe ﬁal'_
trouvé a la cote -12 m 90 qui peut étre considéré comme vieux de plusrbgn'ca variates with eigenvalues greater t _an : » while
12000 années (A.P.)". Table IV presents the scores for the centroid of each popu-
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Table | - Old World Pleistocene and Early Holocene fossil hominids used for comparison (adapted from
Habgood, 1985, where the complete references for the sources can be found).

Hominid identification Abbreviation Measurement source

Australia

Early Australians EA Thorne, 1976; Freedman and Lofgren,
1983; Thorne and Wolpoff, 1981

Keilor Ke Freedman and Lofgren, 1979

East Asia

Liujiang Lj Coon, 1962

Zhoukoudian Upper Cave 101 uUC101 Coon, 1962

Zhoukoudian Upper Cave 103 UC103 Coon, 1962

Wadjak 1 (old reconstruction) Wal Coon, 1962

Africa

Fish Hoek FH Coon, 1962

Afalou 9 Af9 Stringer, C.B. (pers. comm.)

Afalou 29 Af29 Stringer, C.B. (pers. comm.)

Taforalt 9 Ta9 Stringer, C.B. (pers. comm.)

Taforalt 18 Tal8 Stringer, C.B. (pers. comm.)

Western Europe

Chancelade Ch Morant, 1930

Solutré 5 So5 Morant, 1930

Abri Patau 1 AP1 Habgood (original data)

Le Placard 5 LP5 Habgood (original data)

Central Europe

Oberkassel 1 Obl Habgood (original data)

Oberkassel 2 Ob2 Habgood (original data)

Eastern Europe

Dolni Vestonicé DV Jelinek, 1953

Brno 3 Br3 Stringer, C.B. (pers. comm.)

Mladec 1 MI1 Habgood (original data)

Southwest Asia

Hotu 2 Ho2 Habgood (original data)

The Gracile and Robust means of Habgood (1985) were substituted by a general mean of early Austra-
lian fossils (Lake Mungo 1, Lake Tandou, Cohuna, Know Swamp 1, 3, 5, 9, 14, 15).

Table Il - Craniometric data for the 22 fossil hominids used in the analysis (adapted from Habgood, 1985).

ID GOL BNL BBH XCB XFB STB AUB ASB NPH NLH OBH OBB NLB FRC PAC OCC

Af29 185 98 127 137 119 117 119 116 62 46 311 38 27 110 118 95
Af9 189 100 142 152 127 124 135 112 71 53 30 41 25 118 121 00
AP 1825 98 131 138 117 117 122 109 62 48 32 39 26 111 107 1]97
Br3 199 104 139 141 124 122 123 113 66 49 29 40 25 113 125 04
Ch 194 1135 1485 1375 1155 115 128 113 78 58 31.9 39 26 1155 1275 97.5
DV3 184 104 129 130 119 119 114 111 64 51 31 37 24 103 123 97
EA 199.2 104.7 1415 137.2 1093 116.7 1249 1123 751 536 316 43.7 28.1 1216 1181 99.6
FH 198 94 130 150 121 119 125 125 51 43 31 37 25 123 126 00
Ho2 184 103 142 133 112.5 109 116 104 62 a7 27.5 355 21 111 120.5 98
Ke 197 109 142 144 122 116 134 113 71 51 30 41 27 114 121 05
LP5 174 96 128 140 109 108 122 104 57 43 26 35 22 103 108 7
Lv 185 102 133 126 108 103 118 106 61 46.5 33 39 26 109 112 93

Lj 189 103 135 142 125 124 127 116 66 46 29 38 27 117.2 118 915
Mi1 199 103 139 142 125 125 129 114 70 495 31 39 25 114 118 04
Obl 195 103 138 144 114 114 125 118 62 51 30 43 24 1145 118 03
Ob2 183 96 134 129 112 110 118.5 107 66 46 31 36 25 106 125 93
So5 182 98.2 1235 1475 121 119 121.5 116 58 46.2 32.2 43 23.8 106.9 102.9 99.1
Tal8 182 98 130 135 113 109 123 104 65 50 30 39 28 98 114 103
Ta9 197 113 149 139 121 109 129 114 71 55 32.4 42 27 109 130 01
uC101 204 109 136 143 128 122 137 112 72 58 32 48.5 32 113 118 96
UC103 184 108 138 133 123 118 125 105 70 48 31.5 435 255 108 122 95
Wal 191 109 129 151 130 112 132 108 66 52 36 43 30 119 113 91

For abbreviations see Table I. LV, Lapa Vermelha.
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Table Il - Main characteristics of the generated canonical variates considered. No resemblance was found between Lapa
with eigenvalues greater than 1.0. Vermelha IV Hominid 1 and either Asians or Late Holocene

Canonical Eigenvalue Proportion Cumulative American Indians.
variates explained  proportion explained Table V presents the main parameters of the prin-
cipal components with eigenvalues greater than 1.000,
; e PP PO while Table VI presents the scores for each hominid in-
3 2 8180 01776 0.6072 cluded in the analysis. The scores regarding the first three
4 1.1784 0.0703 0.6814 components were used to build the graph presented in Fig-

ure 3. As can be seen in Table V, the first three compo-
nents reflect approximately 62% of the total variance con-
tained in the 16 original variables. The first principal com-
_ _ ponent can be described as a direct relation of cranial
Table 1V~ Scores of the centrolds for each analyzed population for hreadth with facial height. In other words, individuals with
the first three canonical variates. " .
large positive values for PC1 have relatively broad skulls

Population CAN1 CAN2 CAN3 and short faces. PC2 can be synthesized as a direct rela-
ik 5 3103 0.3332 0.0141 tion of cranial height and length against orbital and nasal
Austraian 5903 56500 “o9s16  breadth. So individuals with large positive scores for this
Berg -2.3085 0.2008 1.8206 component exhibit long high skulls and narrow noses and
Dogon 3.8408 2.6024 0.7595  orbits. The third component shows a relationship of cra-
Easter Island 1.3049 -0.6802 -3.5590  pjg| base breadth and occipital length versus overall cra-
Hainan -0.3185 2.5155 0.5294 ial | th d bital heiaht. So individuals with large
Lapa Vermelha ~ 3.4863 1.3634 o.8oeq Mal 1€Ngth and orbital height. So Individuals wi g
Mokapu -0.0502 0.9523 -3.407¢ positive values have broad cranial bases, short skulls and
Moriori -1.3105 -0.2448 -2.7558  short eyes.
North Japan -0.3711 1.8020 0.2581 The analysis of Figure 3 indicates that Lapa
Norse -0.7591 0.0618 1.4719 .. . .
Peru 26061 0.8903 03713 vermelha IV Hominid 1 is surrounded by the following
South Japan -0.0316 1.9314 -0.1547 fossil hominids: Early Australians, Taforalt 18, Keilor and
Santa Cruz -2.7327 -1.1367 11212 Zhoukoudian Upper Cave 103. This relation is even more
Tasmania P Y L2247 clear when only principal components 1 and 2 are taken
Tolai 1.0199 1.9271 .05184 intoaccount. Lapa Vermelha IV Hominid 1 presents a very
Zalavar -0.8446 -0.1404 15230 peculiar PCA score for the third component.
Zulu 2.6881 0.8167 1.4647

DISCUSSION

Richard Shutler, Jr. (1983) argued more than 10

years ago that the occupation of the New World could par-
lation. The scores regarding the first three canonical vagHel the peopling of Australia in several aspects. There
ates were used for the construction of the graph in Figuiee, however, two main constraints to this view: time of
2. As can be seen in Table Ill, the first three canonicehtry and the ancestral Old World populations involved.
variates account for approximately 61% of the total disa the beginning of this paper we stated that the settlement
persion. The first canonical variate is mainly influencedf the Australian continent is currently seen as a direct
by the projection of glabella and alveolar prognathism. Ssxpansion of early modern people from Africa (Lahr,
individuals with large positive scores show very projectt996), while the settlement of the Americas is viewed as
ing glabellae and very prognathic maxillae. The secomuhrt of a much later colonization event, namely the expan-
canonical variate is also very influenced by glabella praion of the specializetMongoloids from North Asia in
jection. However, in this case, individuals with high posirelatively recent times (Turner, 1983; Greenbetdl,
tive scores exhibit a flatter glabella. The third canonicalo86).
variate relies heavily on the projection of the face in rela- If this view is accepted, it becomes clear that Na-
tion to the transmeatal plane. Individuals with large posiive Americans had an ancestral population in mainland
tive scores for this axis show very projecting prosthionsAsia which was not shared with Native Australians. While

The analysis of Figure 2 allows us to conclude thaie first Australians were derived from a generaltdecho

Lapa Vermelha IV Hominid 1 presents a strong similaritgapiengpopulation in East Asia, whose ultimate ancestors
firstly with Africans and secondly with South Pacific popucan be traced back to Africa, the first Americans have been
lations. It is also important to note that one of théhought to be derived from an already specialized popula-
Polynesian populations (Easter Island) approximates ttien ofH. sapiengMongoloids) from northern Asia. While
area occupied by Lapa Vermelha IV Hominid 1, Africansumans seem to have entered Australia during the middle
and Australians, especially if only variates 1 and 2 ayeart of the Late Pleistocene, archaeologists have been un-
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Figure 2 - Three-dimensional graph based on the first three canonical variates, showing the morphological relationships
among modern human populations and Lapa Vermelha 1V, Hominid I.

able so far to present incontestable evidence for the pregable VI - Estimated scores for the 22 fossil hominids included in the
ence of man in the Americas at the same time aIthough analysis in accordance with the first three principal components.

the timing of genetic differentiation of American Indians rossii hominid PC1 PC2 PC3
from populations in Asia may have occurred as early as
26,000 to 43,000 years ago (Torretial, 1992). Afalou 29 1.5138 -0.7120 -1.1973
Despite the fact that our research, past and prese ‘;f;'ioga“;’eau 07593 e 25ns
does not address time of entry, it has significant congegno 3 0.9412 1.7108 0.2470
guences for the problem of the ancestral populations |nehancelade -3.6594 1.7897 -0.3901
volved. The results obtained in this work confirm our pre -EO'?' Xesmnl"ce 3 -g-ggg é-gigg -i-iggg
vious findings that the first Americans have no special bi J-thyHO“eslfra'a”s 62802 05613 55064
Hotu 2 -0.0877 4.0155 0.3627
Keilor -0.7464 0.4239 1.3578
_ o o Le Placard 5 1.9767 1.2304 2.7502
Table V - Main characteristics of the generated principal components Lapa Vermelha -1.3773 -0.0890 -2.3965
with eigenvalues greater than 1.0. Liujiang 1.9724 -0.2646 0.2509
— : _ : Mladek 1.0341 0.7192 0.8744
Principal Eigenvalue Proportion Cumulative Oberkassel 1 0.6371 0.8419 -0.0150
component explained proportion explained Oberkassel 2 -0.3690 1.3196 -1.2370
Solutré 5 2.5031 -2.6431 0.8905
1 47777 0.2986 0.2986 Taforalt 18 -1.6760 -0.9331 1.1604
2 3.3987 0.2124 0.5110 Taforalt 9 -3.0115 1.1023 -0.4564
3 1.8302 0.1143 0.6254 Zhoukoudian UC 101 -2.1404 -3.5024 0.1906
4 1.2898 0.0806 0.7060 Zhoukoudian UC 103 -1.8184 -0.6345 0.5845
5 1.1600 0.0725 0.7785 Wadjak 1 -0.5756 -4.2937 -0.8738
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Figure 3 - Three-dimensional graph based on the first three principal components, showing the morphological relationships
among Old World fossil hominids and Lapa Vermelha IV, Hominid I.

logical resemblance to modern northern Asians. As c&h999) described a very well-preserved skeleton from Gua
be seen in Figure 2, the oldest human skeleton of the Amésiinung, Malaysia. The specimen is aged 10,200 B.P. and
cas shows a strong similarity with modern Africans anig said to be a late representative of a non-specialized mor-
Australians. When the comparison is made with Late Plejghology, similar to Australian Aborigines, in East Asia.
tocene and Early Holocene fossil hominids (Figure 3), the If our inferences are correct, the Americas could
first known American is surrounded by early Australiansltimately be seen as part of the first expansion of ana-
and Zhoukoudian Upper Cave Hominid 103. tomically modern humans out of Africa, which started
There is no necessity of invoking the occurrenceuring the beginning of the Upper Pleistocene. Recent
of trans-oceanic migrations to explain the pattern of bi@cceptance of Late Pleistocene dates for the occupation of
logical affinities we have been finding for the first Amerithe site of Monte Verde, Chile (Meltzet al, 1997), now
cans. The best way of reconciling the pattern of morphsuggests that populations colonizing the New World may
logical similarities found in this work with common knowl-have crossed thBering Strait earlier than previously
edge about human evolution in East Asia is to assume thlaught. This makes our suggestion still more plausible.
both the first Australians and the first Americans shared a
common ancestral population in mainland Asia. This an- ACKNOWLEDGMENTS
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