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Chapter 10
The Repercussions of the Human Skeletons 
from Lagoa Santa in the International 
Scenario

Mark Hubbe and Walter A. Neves

Abstract The region of Lagoa Santa has been a centerpiece in the discussion of the 
settlement of the Americas since the mid of the nineteenth century. The Lagoa Santa 
Karst generated the largest collection to date of human skeleton remains dating to 
early Holocene and, as such, called the attention of different researchers interested 
in the discussions about the origins and dispersion of the first human groups of the 
New World. In particular, the study of the Lagoa Santa skulls has called the atten-
tion of generations of researchers due to its unique morphological characteristics 
when compared to most of the Native American groups studied so far. In this chap-
ter, we review briefly the most important phases of study of the Lagoa Santa skeletal 
remains, which begins with the typological descriptions of the material during the 
nineteenth century and the role it played in discussing the antiquity of humans in the 
Americas and ends with modern studies that investigate the origin of the biological 
diversity of early Americans in the context of evolutionary theories. This review 
illustrates the difficulty of reconstructing the initial millennia of human presence in 
the Americas and shows how there is still no consensus about the origins of the high 
morphological diversity that is observed in the continent during the Holocene.
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 Introduction

This book clearly attests how important the paleontological, archaeological, and 
speleological record of Lagoa Santa are for studies of the Brazil’s remote past. 
Other chapters describe in detail how Lagoa Santa has been established as a key 
region for paleontological and archaeological studies ever since the pioneering 
work of Peter Lund, and how it has become the region with the longest history of 
that kind of research in Brazil and one of the oldest on the South American conti-
nent. During the last 185 years, the Lagoa Santa material has been at the center of 
major discussions about the settlement of the Americas, and even today, it is the 
reference collection for any study interested in the biological characteristics of the 
first Americans. Among the tons of material recovered from the region, the human 
skeletons have always been particularly important in that discussion (e.g., de 
Azevedo et al. 2011; González-José et al. 2008; Hubbe et al. 2010, 2011; Neves 
et al. 2003, 2007a, 2013; Neves and Hubbe 2005; Powell 2005; Powell and Neves 
1999; Seguchi et  al. 2011). This chapter aims to make a succinct review of the 
impact the human skeletons of Lagoa Santa have had on the international literature 
over the last two centuries. The long rich story about the origin of the morphological 
diversity of the Lagoa Santa skeletons has been present in the international literature 
ever since Peter Lund published his first descriptions in the nineteenth century, and 
this chapter makes a historical review of such works particularly interesting in the 
context of the present volume. Basically, the publications concerning the osteologi-
cal material from Lagoa Santa can be divided into four stages: the first two comprise 
descriptive and typological works produced in parts of the nineteenth and twentieth 
centuries. The last two appeared in the later decades of the twentieth century and 
consisted largely of analyses of the material using modern quantitative techniques 
and the inclusion of the Lagoa Santa material in a worldwide comparative frame-
work. In this chapter, we will address the works and ideas proposed in each of those 
periods.

 The First Descriptive Works and the Antiquity  
of the Human Skeletons

Between 1840 and 1844, Lund described the findings of human remains from the 
fossiliferous deposits in the caves of Lagoa Santa in a series of published letters 
(Lund 1840, 1842, 1844). Those publications initiated a long trajectory of studies 
investigating the earliest groups of Americans that were to make Lagoa Santa one of 
the pillars of studies on the settlement of the New World. The human remains Lund 
discovered only represent a small part of the total amount of the material he exca-
vated in the Lagoa Santa caves, recovered from just a few of the hundreds of caves 
that the Danish naturalist explored. The human skeletons caught his attention imme-
diately because they were found in deposits that also contained the remains of 
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extinct megafauna species, suggesting that the material was of great antiquity. Given 
the context at the time, when the discussion on the antiquity of the human species 
among western naturalists was still strongly influenced by the idea that our species 
had been created by supernatural forces, the possibility that human beings might 
have coexisted with extinct mammalian species caused a tremendous impact on the 
international scientific community. The Lagoa Santa remains not only suggested the 
great antiquity of the human species but also undermined the ideas put forward in 
Europe by some of the most important naturalists of the day (the most important to 
Lund being Georges Cuvier) that the extinct species were entirely separated from 
the living species (humans among them) by cycles of distinct catastrophic events 
that had obliterated life on the planet (Huxley 2007). Indeed, a similar observation 
of remains of extinct mammal species that coexisted with mollusk species that are 
still living today in Argentina was one of the pieces of evidence collected by Darwin 
during his voyage around the world on board the Beagle and was one that would 
later influence the elaboration of his theory of the evolution of species through very 
gradual changes (Darwin 1859).

Against that historical background, it is not surprising that in his first reports, 
Lund disregarded the possibility that the human remains shared their antiquity with 
the remains of the extinct megafauna (Lund 1840). What is even less surprising, 
however, is that when Lund later changed his opinion and instead defended the idea 
of the coexistence of human beings and the megafauna in Lagoa Santa (Lund 1842, 
1844), the Lagoa Santa skeletons became objects of tremendous attention to those 
North American and European researchers interested in the origin of our species. 
Lund’s argument about the coexistence of humans and megafauna species was 
based on the finds at the Sumidouro Cave, where the stratigraphic association of the 
excavated remains, the degree of mineralization of the human remains, and the sup-
posedly primitive morphological features of the cranial remains all led him to con-
clude that:

There can be no doubt that the existence of Man on this continent dates back to times earlier 
than those in which the last races of gigantic animals, whose remains are abundant in the 
caves of this country, ceased to exist, or in other words earlier than historical times. (Lund 
1844:329–330)

Lund went even further in his observations and came to the sweeping conclusion 
that:

[…] America was already inhabited at a time when the first rays of History had not come 
over the horizon of the Old World, and the people that inhabited it in those remote times 
were of the same race as those that were inhabiting it at the time of the Discovery. (Lund 
1844:330)

Despite the similarities that Lund observed between the Lagoa Santa skulls and 
other ancient Old World skulls, he proposed that the Lagoa Santa material was 
older, representing samples of the “most primitive” human race, and he ended the 
respective communication by defending the idea that the antiquity of the Lagoa 
Santa remains was evidence that Brazil was part of the most ancient continent on the 
planet.
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Lund’s findings in Lagoa Santa and the implications of his conclusions regarding 
the origins of the human species caught the attention of a series of researchers in the 
decades that followed his publications. In addition to Lund’s works, specimens of 
the Lagoa Santa skeletons ended up in various institutions in Europe and Brazil, 
facilitating access for researchers interested in the material. Most of the material 
recovered from Lagoa Santa was sent to the Zoological Museum in Copenhagen 
(Holten and Sterll 2000), but the British museum also acquired a cranium and a 
series of human bone fragments (Blake 1864), and Lund sent one cranium to the 
Brazilian Historical and Geographic Institute (Instituto Histórico e Geográfico 
Brasileiro (IHGB)) in Rio de Janeiro. Descriptions and discussions of that material 
appeared in various publications during the nineteenth century and the early decades 
of the twentieth century, and the main point of discussion was around the definition 
of the age of the human remains and the possibility that they could have been con-
temporary with the extinct megafauna.

Among those authors that defended the antiquity of the Lagoa Santa specimens, 
Reinhardt (1888) was the first to actually study the collection sent to Copenhagen. 
In Reinhardt’s opinion, the human remains from Lagoa Santa presented the same 
degree of mineralization as the remains of the extinct megafauna in the region, and, 
accordingly, they were of a similar age. Quatrefages (1879, 1887) also adhered to 
the idea of the coexistence of human beings and extinct animals in Lagoa Santa, but 
he never analyzed the material himself and merely based his conclusions on Lund 
(1844) and Lacerda and Peixoto’s (1876) descriptions.

However, most of the authors who studied the Lagoa Santa collection were more 
cautious about accepting the antiquity proposed by Lund. Blake (1864), who 
described the material acquired by the British Museum, argued that the specimens 
were undoubtedly very old given the extent of their fossilization, but they were 
probably not as old as the extinct megafauna. Lacerda (1875) drew attention to the 
fact that some of the crania taken from shell middens in the state of Pará showed the 
same degree of fossilization as those from Lagoa Santa, even though they were 
known to be more recent. That refuted the logic that the degree of fossilization in the 
Lagoa Santa material was a good indicator of its antiquity. Lütken (1883), who was 
responsible for the description of the findings history of the Copenhagen collection, 
was also reluctant to accept the antiquity of the Lagoa Santa human skeletons. 
Considering that there were no marks of any human action on the megafauna 
remains or any evidence in the human bones that they had been attacked by large 
mammals (one of Lund’s hypotheses to explain how the material got into the 
Sumidouro Cave), Lütken concluded that, albeit it might be possible, the coexis-
tence of human beings and the extinct megafauna in Lagoa Santa was far from hav-
ing been proved. Ten Kate (1885), who studied all the human remains in the 
Copenhagen collection, was of the same opinion as Lütken. In turn, the person 
responsible for the analysis of the collection Lund sent to Copenhagen, Sören 
Hansen (1888), argued that it was impossible to reliably determine the geological 
age of the human specimens due to the high degree of disturbance evident in the 
Sumidouro deposits when Lund excavated them. At the beginning of the twentieth 
century, Hrdli ka (1912), in his great review on the antiquity of human presence in 
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South America, also rejected the idea of any association between the megafauna and 
humans, even though his conclusions, like those of Quatrefages, were not based on 
any actual analysis of the material from Lagoa Santa but merely derived from the 
literature.

 Typological Studies of the Origin of Paleoamerican 
Morphology

Given the possibility that the human skeletons from Lagoa Santa might be extremely 
ancient, the material was promptly included in the discussions of the morphological 
characteristics of the first human beings in the New World, and how those characteris-
tics were related to the history of our species in general. Various authors in that initial 
period described the Lagoa Santa individuals as being representatives of a primitive 
and unique human race, the so-called Lagoa Santa Man, who represented the proto-
type of the American morphological type. Even though such conclusions were based 
on the possibility of the great antiquity of the Lagoa Santa material (whether contem-
porary with the megafauna or not), descriptions of the cranial morphology were recur-
rently presented to support that idea. As mentioned above, Lund (1844) himself 
described the morphology of the Lagoa Santa material as being primitive, particularly 
in the aspect of the slope of the forehead. Even though Lund’s description was eventu-
ally shown to be incorrect (Hrdli ka 1912), most researchers who analyzed the mate-
rial considered the Lagoa Santa specimens to belong to a singular human race. Lacerda 
and Peixoto (1876), for example, compared the Lagoa Santa skulls to those of 
Botocudo Indians from central-eastern Brazil deposited in the IHGB and also to other 
skeletal series and concluded that “the present day indigenous races represent a mix-
ture of two different types” (p. 74) of which the Lagoa Santa type was the more ancient 
and more closely resembled that of the Botocudo Indians. Hansen (1888) took a simi-
lar view and concluded that the great uniformity of the Sumidouro crania indicated the 
presence of a very ancient race that occupied most of South America and later mixed 
with other racial elements, especially groups with brachycephalic crania.

Strongly influenced by the hierarchic and progressive model for human races 
that prevailed in their day, according to which the populations of Asia and the Native 
Americans occupied the lower rungs of the ladder in terms of intellectual and moral 
capacity, most authors who studied the material from Lagoa Santa, including 
Reinhardt (1888), Quatrefages (1879, 1887), and Kollman (1884), were of the opin-
ion that the Lagoa Santa groups had the same morphological features as the more 
recent groups of Native Americans, that is, “the same racial features as the Indians 
still living today” (Kollman 1884:198). However, even that opinion was not entirely 
generalized. After conducting a complete examination of all the human skulls 
deposited in Copenhagen, Ten Kate (1885) criticized Kollman’s conclusions, which 
had been based on the study of only part of the collection of 15 crania that were 
available at the time. Ten Kate concluded that at least one of the skulls studied did 
not have the same morphological features as the others but showed a brachycephalic 
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tendency.1 Based on that observation, the author argued that even among the ancient 
Lagoa Santa crania, it was possible that the mixture of “racial types” was already in 
progress, and he, therefore, rejected the idea that the Lagoa Santa skulls represented 
the typical shape of the American aboriginals. That opinion of Ten Kate’s was 
shared by Virchow (1892), who also studied the collection in Denmark, and con-
cluded that during the prehistoric period represented by the Lagoa Santa collection, 
the continent was inhabited by dolichocephalic and brachycephalic races whose 
regions of settlement overlapped, thereby allowing for their miscegenation.

During the first decades of the twentieth century, the discussion of the morpho-
logical diversity of the groups that inhabited Lagoa Santa began to systematically 
include the diversity of American groups as a whole. Rivet (1908), for example, 
described the occurrence of the Lagoa Santa race in other parts of the continent, 
especially in Ecuador, and he argued that the continent had been occupied by vari-
ous races during its prehistory. The concept of great morphological diversity among 
the Native American groups was strongly criticized by Hrdli ka, who defended his 
former point of view (Hrdli ka 1907), whereby the American continent had been 
occupied by a single group, the American homotype. In his work dedicated to South 
America (Hrdli ka 1912), he recognized the existence of morphological diversity, 
but he did not attribute it with sufficient importance to refute his idea about the 
American homotype. “The fact is that the American stem or homotype is not homo-
geneous; it presents in different tribes and localities the extremes of head forms and 
also numerous other pronounced differences. Yet, the living Indian, as well as his 
skeletal remains, are characterized throughout America […] by certain fundamental 
traits that indicate unity in a more general sense of the word” (Hrdli ka 1912:183).

Rivet and Hrdli ka’s divergent opinions defined the direction of the ensuing 
debate, which went on for most of the twentieth century. Poech (1938), Imbelloni 
(1938), and Bastos de Ávila (1950) appeared in that context as authors defending the 
position of Rivet and Ten Kate, that the Americas had been occupied by more than 
one race. Among those three, Imbelloni deserves special attention because of the 
geographic outreach of his studies. The morphological comparison of human crania 
from various regions of South America enabled him to conclude that the Native 
American populations were divided into different human races of which the remains 
found in Lagoa Santa represented the most primitive.

Starting from the middle of the twentieth century, new excavations were con-
ducted in the region but at this time focused on the archaeological record, and details 
of them can be found in other chapters of this book. Padberg-Drenkpol, sponsored 
by the National Museum of Rio de Janeiro, excavated different sites, being the Lapa 
Mortuária of Confins the most important of them (see Chaps. 4 and 5 of this vol-

1 During the 2000s, Luis Beethoven Piló and one of us (WAN) confirmed that in the Sumidouro 
collection in Denmark, one of the skulls had different morphological characteristics. The same 
skull, however, had sediment stuck to the inside of the calotte that was different from the sediment 
observed in the other craniums, and based on this, it is possible that it comes from a more recent 
sedimentary stratum. Thus, it is probable that the skull that Ten Kate described was a more recent 
skull got mixed up with the others before or during the excavation process.
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ume). Hurt and Blasi (1969) excavated the Cerca Grande complex (see Chap. 7 of 
this volume). The French mission excavated the Lapa Vermelha IV rock-shelter 
(Laming-Emperaire 1979; see Chap. 7 of this volume). The Minas Gerais Academy 
of Sciences (Walter et al. 1937; see Chap. 6 of this volume) excavated various other 
sites, among them was a supposed Pleistocene stratum at the Lapa Mortuária, which 
was the same site previously excavated by Padberg-Drenkpol. Those new excava-
tions generated a large number of human skeletons, considerably increasing the 
Lagoa Santa human material collection.2

The new Lagoa Santa collections established that region as the focus for any 
study interested in investigating the characteristics of the earliest American groups. 
Mello e Alvim (1977) and Mello e Alvim et al. (1983–1984) proposed that the Lagoa 
Santa populations were extremely homogeneous, in contrast with what had been 
observed among the Brazilian coastal populations. Soto-Heim (1994), who made yet 
another study of the Copenhagen collection, shared Mello e Alvim’s opinion that the 
Lagoa Santa crania showed great homogeneity, which supported the conclusion 
arrived at by de Hansen (1888) and Kollman (1884). Their idea of great homogene-
ity was later criticized by Neves and Atui (2004) based on the work that used modern 
multivariate statistical analyses to show just the contrary: the skulls from Lagoa 
Santa represent a considerably diverse population. The results of that analysis served 
to debunk the myth of Lagoa Santa homogeneity that had formerly been widely 
adopted by Brazilian archaeologists based on Mello e Alvim’s analysis (e.g., Prous 
1993; Prous e Fogaça 1999; Schmitz 1984). The question of the within- population 
morphological diversity of Lagoa Santa was the object of a recent new study (Hubbe 
et al. 2015) that compared the Lagoa Santa variability with the values obtained for 
other modern populations around the world, concluding that the Lagoa Santa bio-
logical diversity is not different from that found in modern human populations across 
the planet. In other words, albeit showing a greater degree of heterogeneity than 
defended by Mello e Alvim, the Lagoa Santa diversity is not sufficiently accentuated 
to refute the hypothesis that they stem from a single biological population, despite 
the fact that they represent almost 3000 years of human settlement of the region.

 The Chronological and Morphological Contextualization 
of Lagoa Santa

Despite the fact that they address an essential aspect of the biological characteristic 
of Lagoa Santa, especially for determining the validity of using the Lagoa Santa 
collections as representatives of a real biological unit (population), the studies 

2 In fact, adding the skeletons excavated in the most recent decades by a team led by one of us 
(WAN), more than 200 skeletons dating to the early Holocene are known from Lagoa Santa. As a 
point of comparison to show the importance of this collection, in the entire North America, fewer 
than 30 skeletons dating to the same period have been found, and they are highly dispersed across 
the continent.
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dedicated to intrapopulation analyses are only a small part of the studies in the last 
century that included the Lagoa Santa skeletons. The vast majority of works pub-
lished at the end of the twentieth century and the beginning of the twenty-first cen-
tury refer to the morphological affinities of the Lagoa Santa series and other series 
around the world and to their implications for our understanding of the processes 
that led to the colonization of the Americas. During the last decades of the twentieth 
century, Neves and Pucciarelli (1989, 1990, 1991) published a series of studies 
comparing Lagoa Santa skulls with those of populations representing the morpho-
logical diversity of modern human groups on the planet. The results presented in 
their publications, based on multivariate statistical analyses, clearly show that the 
Lagoa Santa skulls are not similar to those of modern Native Americans or East 
Asians but show far greater affinity with African and Australian-Melanesian groups. 
Neves and Pucciarelli’s work has brought the discussion maintained in the last cen-
tury into the context of modern physical anthropology and has triggered a heated 
debate about the biological relations of the Lagoa Santa groups and present-day 
Native Americans.

A large number of publications appeared in the wake of Neves and Pucciarelli’s 
initial analyses, revising and refining both the knowledge of the biological affinities 
of the Lagoa Santa and the chronological context of the collections (de Azevedo 
et al. 2011; González-José et al. 2005, 2008; Hubbe et al. 2010, 2011; Neves et al. 
1999a, b, 2003, 2005, 2007a, b, 2013; Powell and Neves 1999; Pucciarelli et al. 
2006; Seguchi et al. 2011). Regarding the chronology of Lagoa Santa’s settlement, 
dates generated in the last two decades have shown how the great majority of the 
human remains from Lagoa Santa date to the early millennia of the Holocene (see 
Neves and Hubbe 2005 and Chap. 9 of this volume for further details). With the 
exception of one skeleton – Luzia – exhumed by the French mission at the Lapa 
Vermelha IV rock-shelter (Feathers et al. 2010; Lamming-Emperaire 1979; Chap. 7 
of this volume), not a single Pleistocene skeleton was recovered from the region, 
even though the archaeological record in Lagoa Santa dates back to at least 10.5 
thousand years BP (uncalibrated; Araujo et al. 2008, 2012).3

Thus, the Lagoa Santa human remains represent human groups that buried their 
dead in the period from 9.5 to 7.0 thousand years BP (uncalibrated, see Araujo et al. 
2013; Neves et  al. 2013 for reviews of more recent archaeological work in the 
region) or even a little more recent than that (Araújo et al. 2012). This is the period 
in which the limestone rock-shelters in the region were used as cemeteries. The rare 
individuals with greater antiquity (Luzia and possibly the Confins Man) represent 
individuals who died or were deposited inside caves that were not systematically 
occupied by human beings (see Chap. 13 of this volume for further details).

Despite the rarity of Pleistocene human skeletons in the Lagoa Santa context, in 
recent decades, it has become possible to elucidate Lund’s dilemma regarding the 

3 The Confins Man excavated by the Minas Gerais Academy of Sciences at the Lapa Mortuária was 
also originally proposed as having come from a Pleistocene sedimentary stratum (Walter et al. 
1937). However, recent attempts to obtain a date for the material were unable to generate sufficient 
collagen for an absolute date.
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coexistence of human beings and the extinct megafauna in Lagoa Santa (Neves and 
Piló 2003). The absolute dates of the sedimentary strata obtained in recent decades 
(see Chaps. 9 and 17 of this volume) have been complemented by evidence that 
some megafauna species did survive into the Holocene epoch (Hubbe et al. 2013; 
Neves and Piló 2003), which means that the human groups coexisted for a time with 
extinct animal species in Lagoa Santa, even though, up until now, no evidence of 
interaction between humans and the megafauna in the region has come to light 
(Hubbe et al. 2013). The absence of any signs of interaction is not really surprising, 
considering that South America as a whole shows very little evidence of the hunting 
of big animals in spite of the chronological coexistence of humans and extinct mam-
mal species (Borrero 2009; Hubbe et al. 2013).

On the subject of morphological diversity, Neves and Pucciarelli’s (1989, 1990, 
1991) analyses, as already stated, opened the way for a long discussion that is still 
going on regarding the origin of the morphological and biological diversity of the 
American groups. The main focus of the new studies has been on elucidating the 
origin of Paleoamerican4 morphology by means of comparative studies aimed at 
gaining an understanding as to whether morphological pattern is exclusive to the 
Americas or can be explained in the evolutionary context that marked modern 
human groups’ diversification and expansion over the planet during the Pleistocene. 
Although the Paleoamerican morphology may be best characterized by the Lagoa 
Santa skulls, given the size of the collection, this morphological pattern is by no 
means restricted to the region. In fact, all the human skulls dated to more than 7000 
years (uncalibrated) that have been analyzed up until now have shown great affinity 
with the Lagoa Santa group. In South America, the Paleoamerican morphology has 
been described in samples from Central Brazil (Lagoa Santa; Neves et al. 2007a; 
Neves and Hubbe 2005) and Colombia (Savana de Bogotá; Neves et al. 2007b), as 
well as in isolated specimens in the Brazilian southeast and northeast (Capelinha; 
Neves et al. 2005; Toca dos Coqueiros; Hubbe et al. 2007) and in the south of Chile 
(Palli Aike; Neves et al. 1999b). In North America, groups with cranial morphology 
similar to that of the Lagoa Santa group have been observed in Mexico (Chatters 
et  al. 2014; Gonzalez-José et  al. 2003) and the United States (Jantz and Owsley 
2001; Powell 2005). Thus, up until now, there is a relative consensus in the literature 
that the totality of the continent was occupied by groups that shared a similar mor-
phological pattern during the Pleistocene/Holocene transition and, furthermore, that 
this morphology is distinct from the morphology observed in most of the present- 
day Native American groups.

4 The term Paleoamerican is frequently used to describe the morphology that typifies the Americas’ 
most ancient groups (see, however, Gonzaléz-José et al. 2008 for a critique of the use made of the 
term). Paleoamerican morphology must not be confused with the term Paleo-Indian, which is used 
to describe the cultural or chronological context of the earliest American groups. When correctly 
used, the term Paleoamerican refers exclusively to the morphological characteristics of a given 
population.
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 Exploring the Origin of American Morphological Diversity

Given the context described above, the question of the origin of Paleoamerican mor-
phology became one of great importance, particularly because it is distinct from the 
morphology observed today in the groups inhabiting eastern Asia, which is the 
region where the first Americans must have come from. Recent analyses have sug-
gested that the Paleoamerican morphology is a retention of the morphological pat-
terns present among populations around the planet at the end of the Pleistocene 
(Hubbe et al. 2011; Neves et al. 2003). Hubbe et al. (2011) have shown that there is 
a high degree of morphological affinity between the Paleoamerican groups (Lagoa 
Santa and Colombia) and the specimens from the end of the Pleistocene in Europe 
and eastern Asia, which in turn leads to a proposed human dispersion scenario 
whereby the modern human groups that migrated out of Africa 70 to 50 thousand 
years BP and occupied southern and southeast Asia (Lahr 1995; Mellars 2006) did 
not undergo great changes in their cranial morphological patterns. From Southeast 
Asia, groups dispersed toward the south, eventually colonizing Melanesia and 
Australia, and to the north, colonizing Northeast Asia and eventually the Americas. 
The results obtained by Hubbe et al. (2011) suggest that in the course of that pro-
cess, there was no accentuated morphological change between the Paleoamerican 
groups, the Pleistocene populations of Asia and Europe, and the actual groups of 
Africa and Australo-Melanesia. After the colonization of the Americas, more accen-
tuated morphological differentiation processes may have occurred, giving rise to the 
morphological diversity that typifies the modern groups in Asia, Europe, and 
Americas.

Although that explanatory model for the origin of Paleoamerican morphology 
has not been contested by new analyses up to the moment, the same cannot be said 
of the discussion about the origin of the morphological pattern that represents the 
majority of the modern Native American groups. Many different models have been 
proposed to explain the increase in morphological diversity during the Holocene 
and to explain the transition from the Paleoamerican pattern to the morphology that 
is the characteristic of the present-day Native American groups, who strongly 
resemble present-day Asian group in terms of their morphology. The studies 
addressing this question tend to fall into one of three categories:

• Those that argue that the morphological diversity observed on the continent dur-
ing the Holocene was due to multiple waves of human dispersion coming out of 
Asia (e.g., Hubbe et al. 2010; Neves et al. 2007a, b; Neves and Hubbe 2005)

• Those that defend the idea the morphological transition was due to the adaptation 
processes that occurred on the continent (Perez et al. 2009, 2011; Powell 2005)

• Those that consider that there was a continuous gene flow with the Asian north-
east during the Holocene (de Azevedo et al. 2011; González-José et al. 2008)

Those who defend the first scenario argue that the diachronic morphological dif-
ferences observed on the continent are too large to be explained merely by local 
microevolutionary changes. The Two Main Biological Components Model, as it 
was first presented by Neves and colleagues (Munford et  al. 1995), explains the 
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settlement of the continent as occurring through two waves of dispersion: the first 
brought in the Paleoamerican morphology that characterizes the most ancient 
groups on the continent and that was present in Asia toward the end of the Pleistocene, 
and the second introduced the morphology that characterizes most of today’s Native 
American groups, which is similar to the morphology of present-day eastern Asian 
groups. The Two Main Biological Components Model proposes that the majority of 
the Paleoamerican groups was replaced by groups with present-day morphology, 
given that no groups with intermediary morphology have been found on the conti-
nent. Nevertheless, in some regions (Baja California, Savana de Bogotá, Patagonia, 
and Central Brazil), groups can be observed that retained high affinities with the 
Paleoamerican morphology until more recent times (González-José et  al. 2003; 
Hubbe et al. 2014; Lahr 1995; Neves et al. 2007b; Strauss et al. 2015).

The second scenario suggested to explain morphological diversity on the conti-
nent assumes that the morphological changes detected as having occurred during 
the Holocene can be explained by local microevolutionary processes. That scenario 
was supported by the results of some dental studies (Powell 2005) and other studies 
comparing morphological series and molecular data (mitochondrial DNA) in 
Argentinean human groups (Perez et al. 2009, 2011). However, studies contrasting 
the different models on a continental scale (de Azevedo et al. 2011; Hubbe et al. 
2010) have considered such models to be less parsimonious than the one that assume 
that extra-continental morphological diversity entered during the Holocene.

The third model proposed to explain morphological diversity on the continent 
assumes that the first populations to enter the Americas already showed great mor-
phological diversity and that a genetic flow was maintained between the Americas 
and the Asian northeast throughout the entire period of human settlement of the 
New World (de Azevedo et al. 2011; González-José et al. 2008). This model defends 
that that the combination of those two factors would be sufficient to explain the 
morphological diversity encountered on the continent. This last scenario, like the 
first one, assumes that morphological diversity on the continent required extra 
genetic influx during the Holocene, but unlike the Two Main Biological Components 
Model, it assumed that a greater degree of morphological diversity already existed 
among the ancient groups. Recently, Hubbe et al. (2015) have shown that there is no 
great morphological diversity observable among the Paleoamerican groups in South 
America, which supports the hypothesis that there was an increase in morphological 
diversity on the continent during the Holocene.

The lack of consensus on the process of human settlement of the continent is not 
restricted to the question of morphology; in recent decades, genetic studies have 
become a prolific area in discussions addressing this question. The vast majority of 
molecular studies is restricted to modern populations, and in the past, they have 
been used to defend the ideas of one to three migrations to the Americas (Bonatto 
and Salzano 1997; Fagundes et  al. 2008; Perego et  al. 2009; Reich et  al. 2012; 
Tamm et  al. 2007; Wang et  al. 2007; Zegura et  al. 2004) and, in some cases, to 
defend the idea that there was a continuous gene flow with the Asian northeast 
(González-José et al. 2008; Tamm et al. 2007) or even the hypothesis of a period of 
isolation of proto-American groups in Beringia prior to the arrival of human groups 
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on the Americas itself (Kitchen et al. 2008; Tamm et al. 2007). Most DNA studies 
of prehistoric remains are limited to material dating from the end of the Holocene5 
(Raff et al. 2011), but some studies of human remains dating from the end of the 
Pleistocene (Chatters et al. 2014; Gilbert et al. 2008; Kemp et al. 2007; Rasmussen 
et al. 2014) have not detected any lineages different from those observed among 
Native American groups. A detailed review of the molecular studies is beyond the 
scope of this chapter, but it must be remarked that the lack of consensus among the 
molecular studies makes any attempt to reconcile them with the morphological ones 
very difficult and subject to widespread criticism (e.g., González-José et al. 2008; 
Greenberg et al. 1986).

Regardless of the process, for the purposes of this chapter, it is only left to say 
that Lagoa Santa plays and will continue to play a central role in the discussions 
about the initial settlement of the Americas.

 Final Remarks

In conclusion, in the last two centuries, the karstic region of Lagoa Santa generated 
the Americas’ greatest collection of human skeletons from early Holocene. That 
material has attracted the attention of researchers around the world since the nine-
teenth century and still today is a central piece in the studies of the biological aspects 
of the first Americans. During its 3000 years of human settlement, Lagoa Santa was 
occupied by a population with different morphological characteristics from those of 
most present-day Native American groups – the so-called Paleoamerican morphol-
ogy – which was dispersed throughout the continent during the first millennia of 
human presence in the Americas, and one that probably represents the morphology 
that characterized modern human groups all over the planet up until the end of the 
Pleistocene. Accordingly, the colonization of the continent must have taken place 
prior to the morphological differentiation process that gave rise to the current cra-
nial diversity on the planet. Even though there is no consensus regarding the pro-
cesses associated to the arrival and development of the morphological pattern that 
characterizes most of the present-day Native American groups, most of the studies 
investigating the issue suggest that the existence of a genetic flow from outside the 
continent during the Holocene must be postulated to explain the process. The nature 
of such a flow, whether it was continuous or limited to discrete dispersion processes 
cannot yet be determined.

However, despite the importance of its impact on studies investigating the pro-
cesses of colonization of the Americas, the Lagoa Santa collection does have some 
limitations. The biggest one is the absence of preserved DNA in the bone remains, 

5 Laboratories in Brazil and overseas have made many attempts to extract DNA from the Lagoa 
Santa human bone remains, but, up until now, they have been unable to find any DNA in the Lagoa 
Santa sample, making it impossible to compare molecular data with morphological data for that 
collection.
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which makes direct comparison of morphological data with genetic data very diffi-
cult. A second limiting factor is the very uniqueness of the Lagoa Santa collection 
in the continent. Practically all studies interested in the biological characteristics of 
the American continent’s most ancient human groups depend on Lagoa Santa as the 
only series that represents such populations. Although Lagoa Santa makes such 
studies feasible, it represents just a single dot on a continent whose colonization 
process has increasingly shown itself to be complex and difficult to understand, and 
there are very few regions on the continent capable of producing archaeological and 
paleontological records as dense as those of Lagoa Santa. Therefore, until future 
generations gain access to new collections of ancient material on the Americas, 
Lagoa Santa will continue to be the central pillar of studies about the biological 
characteristics of the first Americans.
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