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Towards an interdisciplinary perspective for the study of
human expansions and biocultural diversity in the Americas

1 | INTRODUCTION

The timing and mode(s) of the initial human occupation of the Ame-
ricas are among the most discussed topics in archaeology and biologi-
cal anthropology, with hundreds of articles published in the last
decades dedicated to the topic (for some comprehensive reviews, see
References 1-3). Researchers have contributed to the debates
through a vast range of disciplines, methodological and theoretical
approaches, ranging from traditional archeological and bio-
archaeological methods, to climate simulations and ancient DNA ana-
lyses. And yet, despite recent advances in the study of the biological
variation and prehistoric expansions of populations into and within
the Americas, there is still little consensus about key questions includ-
ing the time and modes of human dispersion across the continents.
This brings up a crucial question: why are we unable to find a consen-
sus about the processes behind the initial settlements of the
Americas?

There are certainly multiple factors contributing to our inability to
build reliable interpretations on this topic. Some of them are common
to all endeavors to reconstruct and study past human societies across
the planet, and some are unique to the history of research in the Ame-
ricas. As a result, it is not uncommon to find significant reevaluations
of current models and hypotheses, either through new findings and
new methodological innovations (see, e.g., the most recent findings of
early footprints in New Mexico*), by the reanalysis of radiocarbon
data accumulated over decades of research,® or due to new theoreti-
cal framings of available data (see Reference 6 as a good example).
While these constant reevaluations of the origins of early inhabitants
of the Americas are related to all aspects of this process
(e.g., chronology, cultural diversity, adaptation, and biological diver-
sity), here we focus on recent discussions about the origins of Native
American biological diversity, which by itself has been the focus of a
vast and prolific literature.

The study of biological diversity among early Native Americans
has progressed at a remarkably fast pace in recent decades, and
researchers new to this topic will probably find the process of
reviewing the body of specialized literature daunting. Recent studies
have drawn upon a wealth of different modern sources of informa-
tion, including molecular (Y-chromosome, mitochondrial-DNA, autoso-
mal markers), morphological (cranial, dental, and postcranial), and
cultural (linguistic, lithic technology, and physical activity) data. The
rapid incorporation of cutting-edge methods in the last decades has
brought to the research of the early peopling and diversity of the

Americas the sequencing of whole ancient genomes,”® registering
high-quality morphological data with 3D surface and CT-scanners,®
performing digital reconstructions of fragmented anatomical
structures,'® as well as accessing and sharing a large amount of data
thanks to Big Data and Open Science initiatives."

However, while these methodologically advanced studies are
bringing new sources of information to the discussion, they have also
siloed most of the discussions within the confines of specialized sub-
disciplines, limiting the dialog between researchers from different
backgrounds. Indeed, there are only a handful of projects that have
taken advantage of multidisciplinary perspectives.'?"'” Consequently,
recent discussions about the biological variation and migratory pat-
terns of early Americans are mostly restricted to (re)interpretations of
a few former models and rarely integrate discussions derived from
analyzing different kinds of evidence. Evidently, this limitation can be
largely explained as the result of the progressive degree of academic
specialization required to handle each data type, as well as the sub-
stantial expertise and financial support needed to carry them out.
Because of this natural tendency of specialization, we have reached a
moment in which it is crucial to promote more dialog among research
groups and stakeholders and integrate frameworks combining cultural,
genetic, and morphological data to study migratory patterns and bio-
logical diversity among Native Americans.

With this shared goal in mind, the authors participated in an
interdisciplinary symposium in the context of the 90th Annual meet-
ing of the American Association of Physical (now Biological) Anthro-
pologists (Figure 1). The symposium focused on debating how
different kinds of evidence contribute to discuss various aspects of
the origin and expansions of human populations across the Americas
and included experts representing diverse career stages, gender, eth-
nicity, as well as different countries of origin. The diverse panel of
specialists enriched the discussions by contributing their own per-
spectives from both South, Central, and North American back-
grounds. The lessons learned from discussions held at the
symposium, and the fact that all participants share the feeling that
more interdisciplinary dialog is needed, prompted us to write this
overview article. We had the opportunity to share ideas with special-
ists working with cranial morphology, dental metrics and non-met-
rics, linguistics, and DNA from prehistoric and/or extant populations,
as they discussed their current work on ancient expansions and bio-
cultural diversity in the Americas. While these disciplines cover only
a fraction of research topics and disciplines focused on the human
occupation of the Americas, the work presented highlights a series
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FIGURE 1

of common themes and emergent questions that are directly rele-
vant to others as we collectively focus on the next stages of our
research. We present here the main outcomes from our interdisci-
plinary debate in the hope that they will help to engage with a
broader community of researchers and stakeholders and continue to
promote space for interdisciplinary dialog within a naturally special-
izing academic environment.

2 | THE INTERDISCIPLINARY DEBATE

Any interdisciplinary debate starts with the recognition of the need to
connect with other disciplines and to establish bridges that facilitate
fruitful exchanges of knowledge and perspectives. As part of the dis-
cussion that motivated this article, we challenged ourselves to identify
three main aspects of our research programs: their unique strengths,
their limitations in reconstructing the past, and the challenges they
face in connecting with discussions from other disciplines. These criti-
cal self-evaluations of our own work allowed us to establish the
shared points of interest, potential venues for collaboration, and
directions for future interdisciplinary engagement. Interestingly, the
discussion of these three aspects of our research highlighted areas
that go beyond the immediate recovery and analysis of data
(e.g., practical, theoretical, and methodological difficulties), and also
considered challenges related to management, political, and ethical
aspects of research.
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Participant's online discussion at the 90th Annual meeting of the American Association of Physical Anthropologists

21 | Unique strengths of specific disciplines

The promising outcomes of exploring the origins of Native American
biological diversity from multiple disciplinary lenses rests on the
notion that each approach can contribute partially unique sources of
information, while still overlapping explanations with other disciplines.
There is, therefore, an expectation that each disciplinary contribution
can balance its ability to highlight new information about early Ame-
rica's past, while still remaining connected to other discussions to pro-
mote cross-disciplinary dialogs. The strengths identified by our own
self-analysis highlight this implicit balance in our research.

As a commonality, researchers working with genetics (both mod-
ern and ancient DNA), linguistics, cranial and dental morphology, rec-
ognize their contributions to reconstruct the history of biological
diversity, modes of dispersal, and relationships of Native American
populations. However, each discipline highlights the unique strength
of its own methodological and theoretical approaches.

The most conspicuous advantage of genetic studies is the fine-
scale level of information and detail that can be achieved from the
ancient past, not only for identifying biological information at the indi-
vidual level (e.g., sex and pathologies), but also for reconstructing pop-
ulation histories. The emerging and powerful approach of genetic
analysis facilitates the reconstruction of major demographic and dis-
persion events associated with the peopling of the American
continents'®2" and can also contribute to the understanding of some
smaller-scale mobility events.??2®> With recent methodological
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advances, genetic data shows the highest level of resolution when
working with the human past.?2.27

Linguistic data has the advantages of ready access and recover-
ability, often with very good coverage and consistency, from most lan-
guages still spoken or documented; and it can yield accurate
diachronic descriptions of descent and interaction among languages.
The thorough coverage and detailed maps now available of language
and language family ranges?*?° make it possible to estimate, with
good accuracy, large-scale structural patterns, and times of first settle-
ment such as the age of the Indigenous American linguistic population
(linguistically based dates of at least ~24,000 years BP have recently
been confirmed archeologically*3%3").

Additionally, it is also relevant to recognize strengths related to
the preservation of collections and dissemination of data. Researchers
working with either cranial or dental variation focus almost exclusively
on nondestructive approaches, which often translates into larger sam-
ple sizes of individuals from the early and middle Holocene.?*3* Com-
plementarily, the use of highly standardized data collection protocols,
as well as the increasing generation of 3D models of skeletal remains,
facilitates data sharing and the establishment of long-distance collabo-
rations. Linguistic and genetic studies focused on recent populations
also benefit from large comparative and accessible datasets.?®3%

Morphological data, both cranial and dental (but also postcranial,
although not included here), have the unique advantage of allowing
non-destructive access for studying the individual's lifestyle and his-
tory.% In this way, it is possible to combine osteobiographic
approaches aiming at describing the particularities of individuals dur-
ing their lifetime (from the basic parameters of sex and age; habitual
activities, diet, pathology, and health; to mortuary behavior associated
with the individual), with an evolutionary one focused on mechanisms
that acted on the population's biological diversity.” Researchers can
go beyond the data fragmentation for publishing purposes and instead
reach a more comprehensive understanding of the differential impact
of multiple evolutionary mechanisms acting simultaneously on
populations' biosocial history as well as lifestyle.

2.2 | Limitations in reconstructing the past

Similar to the strengths of each discipline, there are limitations in
reconstructing the past that are shared by all. The main limitation
relates to the gap for some regions and/or chronologies for which bio-
logical data is not available, a product of both differential sample pres-
ervation and the fact that there is scant archeological evidence of the
oldest human presence in the continents.*® In some countries, this is
the result of lack of research funding for establishing systematic
research projects, difficulties in getting access to collections, as well
as the impossibility of accessing some areas due to political conflicts
or missing data due to language extinction.

Besides the limitation in access to data, we want to emphasize
the lack of a theoretical framework that allows combining different
kinds of data. This is especially true when considering that each sort
of data has different assumptions and estimates biological

relationships based on different rates of change, heritability, and time-
scales.®® Some types of data are more appropriate to describe wide
population changes at larger scales (e.g., genomics and population his-
tory inferences), while others provide more fine-grained detailed
information (e.g., bioarchaeology and life-history interpretations).4°

There are methodological limitations shared by at least two disci-
plines: linguists and geneticists share limitations in the ability to quan-
tify rates of evolutionary change, admixture/interaction, and reliable
estimates of microevolutionary dynamics. Studies working with con-
temporary genetic and linguistic variation have limited accuracy in
reconstructing early population events in the Americas, especially
considering the impact of the European invasion on the biological and
cultural diversity of Indigenous groups across the Americas, including
a reduction in population sizes/diversity, forced relocations, and
genetic and cultural admixture.*!42

There are also specific limitations for each discipline. A disadvan-
tage of linguistic data is that it is not always possible to distinguish
descent-based, contact-based, and random resemblances among lan-
guages and language families. Moreover, descent lines can rarely be
traced back earlier than approximately 6000 years BP. Even with
ancient genomes it can be difficult to pinpoint the tempo and mode of
different microevolutionary mechanisms.* Additionally, particular
genetic variation (mtDNA and Y-chromosome) only allows us to par-
tially reconstruct the history of the populations under study due to
the characteristics of their inheritance (uniparental) and responses to
evolutionary forces.*4¢ Additional limitations are associated with
the destructive and costly nature of ancient DNA analysis, which
limits access to a large sample coverage.*’® Morphological studies
also show a plethora of limitations, especially in disentangling the dif-
ferent evolutionary processes that shaped and structured Native
American diversity.*°

Finally, there are considerable challenges in studies trying to
merge different kinds of data, as there are only a few cases where it is
possible to study the same individuals, or even the same populations,
using multiple methods. Additionally, the existing data gaps do not
necessarily match across disciplines and often the categories used to
describe periods, regions, and groups differ among data types, which
has become a critical factor hindering interdisciplinary collaborations
(see, References 50,51 for attempts to advance on the matter). Ulti-
mately, the simplification of categories used in each discipline reduce
the ability of anthropological studies to infer the complexity of the
evolutionary processes in the American continents and the full range
of biocultural diversity therein.

23 | Challenges for connecting with other
disciplines

One of the main challenges that arose from our interdisciplinary
debate is the lack of hypotheses and models that can be tested from
multiple disciplinary perspectives. On one hand, many studies about
the origin of Native American biological diversity are overly focused
on describing patterns of variation,®? rather than testing specific
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hypotheses.5® On the other hand, as pointed out by Dillehay,* most
recent studies are not discussing new evidence in relation to previous
models but rather dismissing them and proposing new ones
(e.g., References 19,55 in Reference 54). As such, it becomes crucial
that researchers state clear and testable models and/or hypotheses
that integrate the biological, cultural, and linguistic domains. A theo-
retical framework in which different kinds of evidence can be evalu-
ated is currently missing or not widely used.

Beyond the theoretical conceptualization of research programs,
there is also a challenge in the combination of data derived from dif-
ferent sources and disciplines. To effectively combine data from dif-
ferent sources it will be necessary to also consider differences in the
timing, rate of change, and geographic coverage of the datasets. For
instance, the rate of change between morphologic, genetic, and lin-
guistic data differs in such a way that their direct comparison requires
consideration of evolutionary, ecological, and life-history processes at
differing intensities and over different timescales.3*4%% Even though
multidisciplinary analyses have been attempted in the past,®”* these
studies have been unable to effectively consider the nuances associ-
ated with different sources of data, resulting in broad scoped models
for the origins of Native American biological diversity. All disciplines
carry with them limitations in chronological and geographic coverage,
and frequently regions and periods covered by one type of data are
unavailable for other types of data (e.g., there is a gap of morphologi-
cal and aDNA data in the Amazon, which is a region well represented
by recent DNA and linguistic data).

It is also important to make the limitations of each discipline and
data type more explicit in the specialized studies, as a significant bar-
rier in cross-disciplinary integration is the limited ability of researchers
to critically assess the results from other disciplines. This is especially

relevant in the context of the biological diversity of early Americans,
as all the disciplines that contribute frequently to this discussion (bio-
logical anthropology, molecular anthropology, and linguistics) rely on
highly specialized data types and analytical approaches, with assump-
tions that can be opaque to other researchers when not made explicit.

Last but not least, there is an urgent need to incorporate the per-
spectives from Indigenous communities into research projects about
the origins and nature of the biological diversity of Native Americans.
The authors collectively acknowledge that, despite the steps taken in

this direction, we still need to be more proactive in this regard and
collaborate with Indigenous scholars and representatives from the
planning stages of projects. Collaboration with Indigenous communi-
ties must include care in promoting the use of traditional or preferred
community names (see for a full critique®°), informed consent, and
continuous dialog on the status of the research (for a more compre-

hensive view on this subject, we recommend®'-%%).

3 | RECOMMENDATIONS AND FUTURE
STEPS

The discussions held in the symposium that inspired this article
highlighted the importance and need to more actively promote the

MENENDEZ et AL.

collaboration between scholars studying the settlement of the Ame-
ricas from different perspectives. We share the belief that interdisci-
plinarity is the key to make progress on previous sub-method
limitations or difficulties, and anthropological practice must be based
on conducting real and balanced collaborations from the moment in
which the research design is defined. To return to our introductory
discussion, we argue that the path toward achieving a consensus on
the time and mode of the settlement of the Americas runs through
the active promotion of interdisciplinary debate. This emphasis must
be made explicit, as the natural tendency of the disciplines working on
this topic is to continue their specialization and isolation from other
theoretical and methodological perspectives.

With this in mind, we conclude with a series of recommendations
to promote more interdisciplinary discussion about the processes
behind the origins and diversification of Native Americans. Evidently,
this is far from being an exhaustive list, and we extend the invitation
to colleagues to engage with us in other ways through which we can
promote and benefit from the integration of multiple theoretical and
methodological perspectives.

Recommendation 1: Research projects on Native Americans
should be designed to include and balance multiple perspectives from
their onset, especially those of Indigenous communities.

Recommendation 2: Studies should be explicit in how they inter-
act with and test previous models and hypotheses, especially those
promoted by other disciplines, to facilitate cross-disciplinary
impacts.

Recommendation 3: Studies should make the assumptions and lim-
itations of their data and methods explicit, allowing researchers from
other disciplines to critically assess the reliability and limitations of
studies.

Recommendation 4: Researchers should publish more articles that
include data from several disciplines' methods (>3) that facilitate com-
prehensive explanations of the past and avoid data fragmentation.
Discussions should not be limited to biological data but incorporate
archaeology, ethnography, and oral histories.

Recommendation 5: Discussions about the migratory processes
of early Native American populations should avoid broad general-
izations, and must take into account regional realities, to avoid
over-simplistic models about the human processes in the conti-
nents. At the very least, it is important to separate the settlement
of South America from the settlement of North America, to recog-
nize the very different histories of human presence in these
continents.
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