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“... Broken down gods survive
in the crevasses and mudpots
of every beleaguered city
where it is obvious
there are too many bodies
to cart to the ovens
or gallows
and our uses have become
more important than our silence
after the fall
too many empty cases
of blood to bury or burn
there will be no body left
to listen
and our labor
has become more important
than our silence.

Our labor has become
more important
than our silence.”

Audre Lorde - A song for many movements
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Introducao geral

1.1 Diversidade genética dos grupos humanos pré-
coloniais da América

As relacoes de ancestralidade entre as primeiras levas migratorias humanas que se
estabeleceram na América e as populacoes indigenas contemporaneas foram exploradas
primeiramente através do estudo das informacoes genéticas contida em marcadores
uniparentais como os fragmentos genomicos mitocondrial ou a porcao nao recombinante do
cromossomo Y de populacoes nativas americanas modernas (BISSO-MACHADO et al., 2011;
BONATTO; SALZANO, 1997; SZATHMARY, 1993; TORRONI et al., 1993).

Estudos mitocondriais descrevem uma diversidade genética nativa reduzida em
comparacao com outras partes do mundo, representada por apenas algumas linhagens os
haplogrupos A2, B2, Cib, Cic, C1d, D1 e D4h3 (PEREGO et al., 2010). Essas primeiras evidéncias
genéticas, aliadas aos estudos paleontologicos, arqueologicos, linguisticos e ambientais, nos
possibilitaram descrever, em termos bastante gerais, a passagem de algumas populacoes
humanas (morfologicamente modernas) pelo estreito de Bering entre final do Pleistoceno -
inicio do Holoceno (~24.000 e 16.000 AP) até a chegada de grupos humanos no extremo Sul
patagonico.

A extensiva analise de pequenos fragmentos, como a regiao controladora, ou mesmo o
genoma completo mitocondrial. sugere que os grupos ancestrais dos nativos americanos
vindos do leste asiatico teriam ficado isolados das outras populacoes de mesma origem por
aproximadamente 15.000 anos. Em decorréncia disso, houve acumulo de mudancas
genéticas causadas pelos processos microevolutivos. Assim, estes grupos se distanciaram
geneticamente dos grupos siberianos, antes da entrada no continente e posterior expansao

em direcao ao Sul (KITCHEN; MIYAMOTO; MULLIGAN, 2008; TAMM et al., 2007). Os dados
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genéticos corroboram com a hipodtese de parada na regiao livre de gelo da Beringia (Beringia
Standstill model) (SZATHMARY, 1993) que postula a permanéncia dos grupos pré-americanos
no corredor de terra (Beringia) que atualmente compreende as Montanhas Verkhoyansk, na
Sibéria, até o rio Mackenzie, no Canada, por alguns milhares de anos durante o ultimo
maximo glacial (WATSON, 2017). Embora estes modelos proponham a passagem e
permanéncia de grupos humanos no “continente perdido - Beringia” nao ha um consenso
sobre o local exato dessa diferenciacao dos grupos pré-americanos ou mesmo sobre a rota
migratoria de entrada no continente americano.

O crescimento expressivo no numero de genomas mitocondriais antigos e modernos
publicados recentemente nos permitiu reavaliar as flutuacoes em frequéncia dos principais
haplogrupos americanos ao longo do tempo e identificar sub-haplogrupos. Tal fato tornou
possivel observar a estabilidade em frequéncia de algumas linhagens por milhares de anos
em algumas regioes, bem como mudancas de prevaléncia de variantes em outras. Como
exemplo, o haplogrupo D4h3a é encontrado em maior frequéncia entre as amostras antigas
do Sul americanas anteriores a 8.000 AP e com restrita representatividade entre as os povos
indigenas recentes do holoceno tardio (~3.000 AP) (MORENO-MAYAR; VINNER; et al., 2018;
POSTH et al., 2018b; ROCA-RADA ¢t al., 2021).

Assim como a reducao da variabilidade haplotipica encontrada entre linhagens
maternas, as linhagens paternas dos povos indigenas americanos também apresentam um
padrao similar quando comparadas com a variabilidade mundial. Apresentam de tal modo
quatro linhagens independentes Q-M3, Q-CTS1780, Q1a-M8 e Q1b-C128, dentre as quais a Q-
M3 é a mais frequente nos individuos modernos e Qib-C128, uma das variantes mais raras
(PINOTTI et al., 2019).

No que se refere a historia antiga dos grupos americanos contada através das linhagens
masculinas também ¢é proposta uma permanéncia dos grupos pré-americanos na Beringia,
porém mais curta que a estimada através das linhagens maternas, nao excedendo 4.600 anos.
Essa parada teria sido seguida pela expansao dos grupos paleoamericanos em toda a
extensao do territorio de forma rapida e possivelmente posterior a 15.000 AP (PINOTTI et al.,
2019).

O nosso entendimento sobre a diversidade dos povos indigenas contemporaneos
americanos esta fundamentado na reduzida informacao genomica disponivel. Ainda ha

poucos genomas completos de grupos nativos brasileiros publicados e os dados genomicos
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de painéis comerciais talvez nao representem a diversidade genética intra-continental
existente (PATTERSON et al, 2012). Contudo, os estudos autossomicos disponiveis
evidenciam a ancestralidade compartilhada entre os grupos do Leste da Asia e os povos
indigenas americanos, corroborando os achados dos marcadores uniparentais e tornando
explicita a possivel origem dos primeiros grupos americanos na Beringia (REICH et al., 2012;
WANG et al., 2007).

Considerando o numero de levas migratorias necessarias para explicar a variacao dos
povos originarios estudados ¢ possivel concluir, com base nos dados autossomicos, que
erande parte dos achados genéticos tendem a corroborar o modelo de uma tnica entrada, e
portanto, seguido de uma diferenciacao rapida dos grupos holocénicos em resposta a
eventos microevolutivos presentes durante a expansao dos grupos humanos na América do
Sul (BARBIERI et al., 2019; CASTRO E SILVA et al., 2020; REICH et al., 2012).

Do ponto de vista genético, os povos originarios brasileiros descendem de uma
linhagem genética que se diferenciou dos grupos andinos, dando origem a divisao Andes e
Amazonia ou Leste-Oeste continental (GNECCHI-RUSCONE et al., 2019). No entanto, o
isolamento atribuido as linhagens genéticas que representam essas macro-ecorregioes
(Andes e Amazonia) tem sido revisto a partir de evidéncias de conexao genética entre e
dentre grupos nativos amazonicos e andinos (BARBIERI ef al., 2019). A teorizacao do uso de
rotas costeiras de ocupacao humana também tem ganhado notoriedade no debate académico
com o aumento da representacao genética de povos indigenas nos estudos populacionais
humanos (CASTRO E SILVA et al., 2021, 2020)

Em termos bastante gerais, apos a invasao europeia no século XVI, a longa historia de
trafico humano e escravizacao de povos africanos adicionou mais complexidade a historia
dos povos indigenas Sul-americanos. O processo violento de miscigenacio e o genocidio das
comunidades indigenas e negras, principalmente no territorio brasileiro, deram inicio ao
processo historico de apagamento dos grupos originarios e surgimento de um estereotipo
de uma populacao miscigenada atribuido aos grupos humanos brasileiros pos-coloniais
(NASCIMENTO, 2016)

O estudo recente de grupos indigenas brasileiros miscigenados, autodeclarados
Tupiniquim, nos proporcionou novas perspectivas sobre a expansao Tupi no territorio
brasileiro e conectou populacoes amazonicas e costeiras a um processo de dispersao em duas

vias: uma ao Sul do territorio - associada a expansao de grupos Guarani na regiao sudoeste
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e outra pela costa atlantica chegando a regiao do Espirito Santo, local de residéncia dos
descendentes povos Tupiniquim e Tupinamba (CASTRO E SILVA et al., 2020). Esses achados
sao importantes porque testam as hipoteses de expansao dos grupos falantes de lingua Tupi
descritas através das evidéncias linguisticas e arqueoldgicas (CASTRO E SILVA et al., 2020).
Em que pese o fato de trazerem evidéncias contundentes e importantes para o
entendimento dos processos demograficos e genéticos associados as dinamicas
populacionais pré-coloniais de povoamento Sul-americano, tais estudos nao nos permitem
investigar o passado humano desses grupos originarios com maior grau de refinamento.
Neste sentido, seguem em aberto questoes de longa data sobre a relacao entre os povos
indigenas contemporaneos e os diversos grupos antigos presentes nos registros

arqueologicos espalhados pelo continente americano.

1.2 Evidéncias arqueoldgicas para o povoamento

antigo da América

A temporalidade das ocupacoes humanas no continente americano foi ponderada em
duas vertentes ideologicas distintas, uma que se apoia em evidéncias arqueologicas que
apontavam para cronologias mais amplas e antigas muito anteriores ao complexo Clovis
(possivelmente anteriores ao fim do UMG) e outra que considera como validas apenas
cronologias mais restritas e recentes (BUENO; DIAS; ISNARDIS, 2021).

As cronologias mais antigas foram consideradas controversas e contrastavam com a
hipotese popularmente aceita, conhecida como Clovis-first, que apresentava evidéncias de
presenca humana na américa, temporalmente proxima ao fim do UMG (~16.000 AP). Tal
hipotese foi estruturada com base nos achados arqueoldgicos que caracterizavam uma
industria litica descrita pela primeira vez em um sitio arqueologico na regiao sudoeste dos
Estados Unidos proximo a cidade Clovis (COOK, 1926).

Posteriormente, esses artefatos liticos foram agrupados em um complexo tecno-

cultural conhecido popularmente como “Pontas Clovis" (COOK, 1926; LYNCH, 1974). A ampla
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distribuicao das pontas bifaciais foi o fio condutor da hipotese que defendia que os grupos
humanos que produziram esses artefatos liticos representavam os primeiros grupos
americanos, tornando a hipotese Clovis-first o foco dos debates arqueologicos sobre a
historia profunda de povoamento da América (HAYNES, 1964; SUTTER, 2021).

Contudo, nos altimos anos o modelo Clovis-First tem sido desconstruido dando espaco
ao crescente numero de evidéncias consistentes que suportam a presenca humana na
América durante o UMG e, portanto, pré-Clovis. O conjunto de evidéncias de ocupacoes na
costa do Pacifico anteriores a Clovis vem crescendo em importancia (BRAJE et al., 2017). A
presenca de pecas liticas distintas as Pontas-Clovis como os projéteis pedunculados
encontrados no sitio Paisley Cave no Oregon - ~14.000 AP; Page Ladson - 14.550 AP; Cooper’s
Ferry em Idaho- ~16.500; Gault Sitio arqueoldgico localizado no Texas, datacao anterior a
~16.000 (LOE); Debra L. Friedkin no Texas, o sitio apresenta uma quantidade robusta de
artefatos datados ~13.200 e 15.500 AP (DAVIS el al., 2019; JENKINS et al., 2014; WATERS, 2019;
WATERS et al., 2011, 2018). Somadas, essas evidéncias deram origem ao que ficou conhecido
como Tradicao Pedunculada do Oeste, cujos artefatos tém um papel importante para o
entendimento da historia profunda paleoamericana do Pleistoceno superior (~11.500 AP) por
representarem a diversidade de tecnologias liticas dos grupos humanos que possivelmente
habitaram as regioes de refigio na Beringia durante o UMG, assim como dao suporte a
hipotese da entrada dos primeiros americanos via costa do Pacifico.

No que diz respeito as ocupacoes mais antigas da América do Sul, podemos destacar
que os achados descritos a seguir foram centro de um extenso debate na comunidade
cientifica sobre a confiabilidade das estimativas e dos registros encontrados. A regiao da
serra da Capivara no Nordeste do Brasil apresenta registros de ocupacoes humanas com
datacoes radiocarbonicas calibradas anteriores a 29.000 AP (e.g. sitios como Pedra Furada,
Sitio do Meio e Vale da Pedra Furada). Similar a regiao Nordeste, o sitio Santa Elina na regiao
Centro-Oeste brasileira também possui datacoes anteriores a ~ 25.000 AP. Esses achados
motivaram o inicio de um longo debate sobre o possivel efeito de contaminacao no processo
de datacao dos registros arqueoldgicos encontrados e os impactos desses nas estimativas até
entao produzidas. Entretanto, dentro do contexto de povoamento Sul-americano, parece
haver um consenso académico no que diz respeito aos vestigios de ocupacido humana
encontrados em Monte Verde, no Chile, datado em aproximadamente ~18.500 e 14.500 AP

(STRAUSS et al., 2020; SUTTER, 2021)- Figura 1.
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Considerando os sitios Sul americanos com a presenca de esqueletos do final do
Pleistoceno - inicio do Holoceno podemos destacar o sitio Los Rieles no Centro Norte do
Chile, datado em ~12.000 anos; a regiao de lagoa Santa em Minas Gerais - Brasil (e.g sitio
Lapa do Sumidouro - ~10100 AP, Lapa vermelha IV - ~11.000 e Lapa do Santo - 9.600 AP);
sitio Santana do Riacho que apresenta sepultamentos datados em ~10.000 AP; o sitio Justino
localizado na sub-regiao do Xing6 no Sergipe, nordeste do Brasil, datado em ~8.900 AP; 0
sitio Toca dos Coqueiros na regiao da serra da Capivara, com um esqueleto diretamente
datado em ~9.500 AP (JACKSON; MENDEZ; ASPILLAGA, 2012; MENENDEZ et al., 2021
STRAUSS et al., 2020) - Figura 1.
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Figura 1: Representacao grafica dos principais sitios arqueologicos para contextualizacio de
ocupacao humana antiga na América. No canto superior direito ha sintese dos principais eventos
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durante o processo de povoamento em uma escala temporal. As formas sob o mapa em preenchimento
de cor em degradé e transparéncia representam uma abstracio da distribuicio geografica das
principais industrias liticas do Holoceno inicial (adaptado de Waters 2019 e Strauss et al. 2020. As
formas em preenchimento de cor sdlida representam as distribuicoes das principais tradicoes
ceramistas no territorio brasileiro durante o Holoceno tardio (adaptado de de Souza, Mateos, and
Madella 2020). No canto inferior esquerdo do mapa estao as descricoes para os simbolos e cores
utilizados na sintese grafica dos principais eventos que contribuiram para a historia profunda da
Ameérica.

Entre a transicio que marca o final do Pleistoceno e o inicio do Holoceno (entre 12.5-
8.0 AP) podemos considerar trés horizontes arqueoldgicos que foram importantes para a
contextualizacdo dos eventos migratorios que resultaram da ocupacdo do territorio
brasileiro. Em ordem cronoldgica, o primeiro caracteriza a ocupacao das florestas tropicais
e da regiao do cerrado entre ~12.000 - 11.000 AP, o0 qual é representado por individuos que
apresentavam modo de subsisténcia cacador-coletor e habitos produtores de projéteis
unifaciais, alongados e plano-convexos conhecidos como lesmas, caracteristicos da industria
litica reconhecida posteriormente como tradicao Itaparica (BUENO; DIAS, 2015; STRAUSS et
al., 2020).

O segundo horizonte marca a ocupacao do extremo Sul continental e da paleo-
ecorregiao de Mata Atlantica entre ~10.000 - 8.000 AP. A sazonalidade das ocupacoes se
torna mais evidente nos registros arqueologicos durante esse periodo. Os grupos humanos
que correspondem a esse periodo baseavam seu modo de subsisténcia na caca e coleta,
utilizando-se de artefatos liticos distintos dos grupos do Brasil Central e Nordeste (tradicao
[taparica), caracterizados pela presenca de lascas associadas e projéteis bifaciais com haste,
usados como pontas de flechas ou lancas, reconhecidos como tradicao Umbu (ARAUJO,
Astolfo G M, 2014; BUENO:; DIAS, 2015).

Em um contexto regional podemos destacar os artefatos liticos presente na regiao de
Lagoa Santa. que apresentam certa variabilidade de formas, materiais e objetos liticos
fabricados durante o longo processo de ocupacao do territorio, alguns semelhantes aos
produzidos ao Sul do territorio brasileiro, outros as pontas plano-convexas do Brasil Central
e Nordeste. Contudo, para explicar a rara presenca de projéteis liticos do Holoceno inicial na
regiao, os especialistas propoem que a regiao de cavernas de Lagoa Santa serviria de area

confluéncia de tradicoes liticas - possivelmente de contato entre esses grupos humanos e/ou
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um local de ativa movimentacao e passagem de grupos humanos antigos (ver Strauss et al.
2020 para uma revisao mais detalhada).

Por fim, a ocupacao humana da costa atlantica brasileira marca o terceiro horizonte
tecno-cultural composto por uma diversidade de contextos arqueoldgicos regionais que
praticavam um modo de subsisténcia baseado na utilizacao dos recursos marinhos/fluviais e
na construcao de montes ou monticulos conhecidos como concheiros ou Sambaquis
(DEBLASIS; GASPAR, 2009).

Os Sambaquis representam as evidéncias arqueoldgicas de ocupacao litoranea
atlantica mais antigas entre ~8.600 e 1.000 AP. A existéncia de ocupacoes anteriores a 10.000
AP na linha costeira brasileira foi proposta tendo como horizonte tedrico o estudo
aprofundado dos registros arqueoldgicos deixados pelos grupos costeiros e lacustres
(CALIPPO, 2010; GASPAR et al., 2008). Entre os assentamentos humanos no litoral Sul-
americano anteriores as cronologias encontradas no territorio brasileiro, podemos destacar
os sitios Monte Verde - ~14.500 AP, na costa do Chile e Huaca Prieta ~14.200 AP, na costa do
Peru (DILLEHAY, 1999; DILLEHAY et al., 2012).

De acordo com os estudos teoricos sobre horizonte tecno-cultural da costa atlantica
Sul, a ocupacao da regiao costeira seria anterior as cronologias propostas com base nos
registros arqueoldgicos disponiveis. Partindo do estudo aprofundado das relacoes dos
grupos construtores de Sambaquis com os recursos e com o paleoambiente seria plausivel
assumir que os ancestrais dos grupos Sambaquis teriam ocupado a plataforma costeira
exposta durante o UMG. Com a elevacio do nivel do mar no final do UMG, os descendentes
dessas primeiras populacoes costeiras teriam migrado para o interior, habitando as areas
férteis ao longo da costa a medida que o nivel do mar subia (CALIPPO, 2010).

No entanto, os registros arqueoldgicos mais antigos para populacoes construtoras de
Sambaquis estao localizados a alguns quilometros da Costa Atlantica (e.g o Sambaqui fluvial
Capelinha (NEVES, W.A. et al., 2005) no vale do Ribeira, Sao Paulo, e o Sambaqui fluvial
Taperinha (ROOSEVELT et al., 1991) na regiao amazonica de Santarém, ambos com datacoes
do Holoceno inicial entre 8.000 e 10.000 AP). Ja as ocupacoes litoraneas sao posteriores a
essas cronologias (e.g Sambaqui do Algodao - ~8.700 AP na regiao Sudeste - Rio de Janeiro
(LIMA, T. A. et al., 2002), Cambriu Grande - ~7.800 AP (CALIPPO, 2004) ¢ o sitio Caipora -

~7.400 AP na Regiao Sul em Santa Catarina (GIANNINI ef al., 2010).
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A auseéncia de registros mais antigos preservados na plataforma costeira atlantica -
atualmente submersa - levou os especialistas a considerar que a hipotese de origem mais
parcimoniosa das sociedades costeiras seria nas areas mais afastadas da costa, no interior
continental e posteriormente esses grupos cacadores/pescadores-coletores migraram para
a zona costeira (CALIPPO, 2010). A hipotese de ocupacao da plataforma costeira, contudo,
nao foi totalmente descartada. Aliada a essa teoria, a hipotese de dispersao dos grupos
humanos vindos da América do Norte - entre 20.000 e 15.000 AP, seguindo uma rota
migratoria litoranea pela costa do Pacifico até o istmo do Panama e posteriormente se
ramificando em duas rotas migratorias principais, uma seguindo a costa do Pacifico e outra
atlantica (DAVIS; MADSEN, 2020; ERLANDSON ¢t al., 2007; ERLANDSON; BRAJE, 2015), coloca
as ocupacoes litoraneas iniciais no centro dos debates de origem, diversidade e estruturacio

dos grupos construtores de Sambaquis.

1.3 Historia populacional da costa atlantica

Brasileira

As populacoes que se estabeleceram na costa brasileira, entre 8.600 a 1000 AP sao
reconhecidas pelas centenas de estruturas monticulares construidas em praticamente toda
a extensao litoranea e as margens de corpos d'agua (VILLAGRAN, 2013). Esses sitios
arqueologicos monticulares sao resultado de um longo processo cultural de deposicao de
conchas, fauna marinha e um intrincado registro historico-cultural dos grupos indigenas
antigos que construiram esses espacos (DEBLASIS; GASPAR, 2009; GASPAR et al., 2008).
Conhecidos popularmente como Sambaquis, termo brasileiro de origem Tupi “7Tamba ki,
usado pelos povos nativos falantes de lingua para descrever os “montes de conchas” ou
"amontoado de conchas” (PROUS, 1991) durante o processo de invasao/colonizacao europeia.
Os grupos Sambaquis sao um dos fenomenos demograficos mais expressivos da arqueologia
brasileira costeira e sao pouco compreendidos (DEBLASIS et al., 2007; FIGUTI, 2008; GASPAR

et al., 2008; LIMA, Tania Andrade, 2000).
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Os “concheiros” ou “shellmounds” apresentam uma ampla distribuicao geografica que
nao compreende unicamente a Costa Atlantica brasileira. Desconsiderando a similaridade
da aparéncia desses concheiros com os Sambaquis brasileiros, esses sitios espalhados pelo
globo nao representam uma unidade bioldgica amplamente distribuida ou evolutivamente
conectada, podendo refletir unicamente uma convergéncia no que diz respeito a aparéncia
macro-morfologica dos sitios em localidades e cronologias completamente diferentes
(OKUMURA, 2007).

Os Sambaquis estao presentes nos registros arqueologicos historicos brasileiros desde
o século XIX. No entanto, esses assentamentos so foram considerados acimulos intencionais
e incluidos nos debates acerca do significado simbolico sociocultural desses espacos muito
recentemente (DE BLASIS et al., 1998; DEBLASIS et al., 2007; PROUS, 1991). Por um longo
periodo historico, os concheiros foram interpretados como grandes actimulos de restos
alimentares ou depositos ocasionalmente criados com a movimentacao das marés durante o
Holoceno (SCHEEL-YBERT et al., 2000)".

A medida que estudos arqueoldgicos mais aprofundados foram sendo realizados, os
aspectos socioculturais e a magnitude das diferencas regionais dos sitios se tornam cada vez
mais evidentes (OKUMURA, 2007; VILLAGRAN, 2013).

As mudancas na composicao do substrato depositado sob as construcoes ou em sitios
no entorno dos concheiros, o tamanho dos montes, a relacao dos construtores com os
recursos disponiveis, o cuidado com os mortos e os padroes de estruturacio dos
assentamentos tornam evidentes a diversidade e dinamica populacional no Holoceno médio
e tardio - em alguns casos ¢ possivel evidenciar um estreitamento de relacoes com grupos
horticulturalistas do Planalto Meridional (DEBLASIS FARIAS, D., & KNEIP, A., 2014;
DEBLASIS et al., 2007; VILLAGRAN, 2013).

A presenca dos Sambaquis no litoral brasileiro ¢ descontinua do estado do Rio Grande

do Sul até o Reconcavo Baiano, do estado do Maranhao até o Para - havendo um

! Necessario salientar que tal reconhecimento tardio impacta na producio também tardia de politicas
publicas voltadas a conservacao dos registros arqueoldgicos presentes nesses contextos. A legislacao
brasileira que dispde sobre monumentos arqueoldgicos e pré-historicos - Lei No 3.924 - ¢
relativamente recente no que tange as politicas de conservacio, oriunda da década 60.
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desaparecimento dos registros arqueologicos na regiao de falésias do litoral nordeste
brasileiro (DE BLASIS et al., 1998).

Os concheiros tidos como monumentais estao concentrados na regiao Sul,
principalmente na costa dos estados do Parana e Santa Catarina, chegando até 30 metros de
altura e 150 metros de diametro (Lima 1999-2000). Ja os Sambaquis da regiao Sudeste
localizados ao norte do Parana sao em geral menores, com poucos metros de altura (e.g.
alguns dos sitios Sambaquis da costa do Rio de Janeiro com altura média dos monticulos de
2m - DeBlasis et al. 2007) (Figura 2). Somado a isto, outro tipo de sitio costeiro ¢ encontrado
na Costa Sudeste brasileira, compostos por acumulacoes de sedimento fino, com pouca
presenca de pescado e menores que 1m. Esses sitios rasos ficaram conhecidos por
“acampamentos costeiros” ou “Sambaquis tardios” e marcam um periodo tardio de ocupacao
da zona costeira, podendo ocorrer também sobre concheiros (DEBLASIS; GASPAR, 20009;
VILLAGRAN, 2013) (Figura 2).

Em aproximadamente 500 AP os concheiros desaparecem do registro arqueologico
dando lugar a outros tipos de ocupacao que apresentam elementos que os conectam com
grupos interioranos. A presenca de solo, auséncia de conchas como material construtivo
principal, prevaléncia de restos de pescado no topo de alguns Sambaquis ou mesmo a
presenca de ceramica sob as camadas superficiais sao evidéncias robustas de mudancas
significativas na dinamica populacional da regiao litoranea (DEBLASIS FARIAS, D., & KNEIP,
A., 2014; DEBLASIS et al., 2007).

Os sitios Sambaquis do Sudeste sao conhecidos pela auséncia de induastrias ceramicas
associadas as camadas mais antigas dos assentamentos, baseando seu estilo de subsisténcia
na pesca, caca e coleta.

Dentre as ceramicas presentes nas regioes Sul e Sudeste, ao final da era sambaquiana
podemos destacar as tradicoes Tupiguarani e Taquara-Itararé, ambas diretamente
relacionadas aos ancestrais das familias linguisticas Tupi-Guarani e Jé do Sul, principais
grupos etnolinguisticos que ocupavam a costa durante o Holoceno tardio (DE SOUZA;
MATEOS; MADELLA, 2020b; NOELLI, 2008).

As populacoes tradicionais que habitavam a costa brasileira antes da invasao européia
em sua maioria pertencem ao tronco linguistico Tupi, dentro do qual a familia linguistica
Tupi-Guarani teria sido mais amplamente distribuida (do Rio Grande do Sul ao Amapa),

porém nao a unica (e.g os Tupinambas, tupiniquins, Botocudos ou Tapuias e Puris - Macro-
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Jé no litoral Sudeste) (BENTIVOGLIO; OLIVEIRA, 2015). Os registros arqueologicos e
historicos nos apontam para uma migracao mais recente dos grupos Tupi-Guarani do
interior amazonico em direcao a regiao litoranea brasileira poucas centenas de anos antes
da chegada dos invasores europeus (NOELLI, 2008).

A presenca de ceramica Taquara-Itararé sob construcoes sambaquieiras na regiao de
Laguna (DEBLASIS FARIAS, D., & KNEIP, A., 2014) e em outros locais da costa brasileira
marca a chegada da expansao dos falantes das linguas Jé do Sul (Kaingang, Laklano Xokleng
e os extintos Kimda e Ingain) do planalto meridional brasileiro ha cerca de 3.000 anos atras
até a chegada na costa depois de 2000 AP (ARAU]JO, Astolfo Gomes de Mello, 2007; DE SOUZA;
MATEOS; MADELLA, 2020b; DEBLASIS FARIAS, D., & KNEIP, A., 2014). As implicacoes
socioculturais de tal evento permanecem um mistério, estando no centro dos debates sobre
arqueologia costeira atlantica por décadas.

A chegada dos grupos interioranos no litoral brasileiro possivelmente marca um dos
eventos demograficos mais importantes para a historia profunda dos grupos Sambaqui. O
desaparecimento dos registros arqueologicos caracteristicos das ocupacoes antigas
sambaquieiras esta diretamente associado as interacoes socioculturais desses dos grupos
locais e os recém chegados imigrantes do Planalto Meridional (DEBLASIS et al., 2007; GASPAR
et al., 2008; OKUMURA, 2007).

Dentre as tradicoes horticulturalistas ceramistas ancestrais dos falantes Jé podemos
destacar as tradicoes Una e Aratu na regiao central (SCHMITZ; ROGGE, 2008; SOARES, 2013)
- associado entao aos grupos ancestrais ou proto-jé do Planalto Central e a tradicao Taquara
Itararé diretamente associada aos grupos proto-jé do Planalto Meridional (NOELLI; DE
SOUZA, 2017) - Figura 2.

Contemporaneos a chegada de grupos interioranos a costa estao os cerritos de indios
ou aterros que sao sitios arqueoldgicos monticulares do Holoceno tardio, amplamente
distribuidos nas areas umidas do estado do Rio Grande do Sul (Wetlands), Costa Atlantica Sul
eregido que compreende o Uruguai (IRIARTE et al., 2017)- Figura 2. As ocupacoes dos Cerritos
podem ser divididas em duas fases distintas: uma mais antiga marcada pela auséncia de
registros ceramicos nos montes (~4.700 a 3.000 AP) e ocupacoes mais recentes, portanto
posteriores a 3.000 AP, representando a fase ceramista dos construtores de Cerritos

(IRIARTE et al., 2017).
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Figura 2: Tradicoes ceramistas do Holoceno tardio. Representacao grafica das principais
tradicOes ceramistas relevantes para o contexto de ocupacio da Costa Sudeste Sul atlantica. A direita
apresentamos algumas formas ceramicas caracteristicas de cada tradicio, indicada por nimeros e
cores no mapa a esquerda.

Assim como os Cerritos, alguns sitios Sambaqui da regiao de Laguna no litoral Sul de
Santa Catarina (Brasil) apresentam uma fase de ocupacao dos sitios mais antiga sem a
presenca de ceramica associada aos niveis arqueologicos e ocupacoes tardias com presenca
de ceramica entre as deposicoes mais recentes.

O sitio arqueoldgico Galheta IV ¢ um sitio cerimonial situado entre dezenas de outros
Sambaquis da regiao de Laguna. Porém, esse concheiro apresenta caracteristicas peculiares
e o distingue dos outros concheiros da regiao, sendo um dos sitios amostrados que evidencia
a chegada de ceramica associada a tradicao Taquara-Itararé nas camadas mais superficiais,
e portanto mais recentes do sitio (DEBLASIS FARIAS, D., & KNEIP, A., 2014)

A dinamica cultural na regiao litoranea de Santa Catarina nos oferece uma
oportunidade unica de tornar evidente se a transicao tecno-cultural observada entre os
“Sambaquis classicos" ou concheiros e os assentamentos Sambaqui com ceramica
representam o desaparecimento imediato dos construtores de Sambaqui da regiao com a
chegada dos novos migrantes, caracterizando uma substituicao démica ou se tal fato foi um

processo gradual de aculturacao e miscigenacao, ou simplesmente a difusao tecno-cultural
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de ideias entre povos do interior e litoral (DEBLASIS FARIAS, D., & KNEIP, A., 2014;
DEBLASIS et al., 2007; FIGUTI, 2008; GASPAR et al., 2008; HUBBE, M.; HANIHARA; HARVAT]I,
2009; OKUMURA, 2007; VILLAGRAN, 2013).

1.4 Estudos arqueogenéticos de populacoes

indigenas Sul-americanas

O desenvolvimento tecnologico associado aos métodos de amplificacio de DNA por
PCR e, posteriormente, ao sequenciamento genomico de alto desempenho (SGAD) foi a forca
motora do estudo de populacoes humanas no mundo todo. Em compasso a esses avancos
tecnologicos, a habilidade de extrair e sequenciar fragmentos de DNA preservado por
milhares ou centenas de anos em tecidos organicos tem sido aprimorada de forma
exponencial, principalmente nas tltimas décadas (ORLANDO et al., 2021; PAABO et al., 2004).

Atualmente, ¢ possivel extrair aDNA de diversas fontes bioldgicas como coprolitos
(POINAR et al., 2003), solo (SLON et al., 2017), ossos (PINHASI et al., 2019, 2015), tecidos
mumificados (SCHUENEMANN et al., 2017), materiais inorganicos usados por grupos antigos
como betume e goma (JENSEN et al., 2019), calculo dentario (ZIESEMER et al., 2019) e plantas
(KISTLER et al., 2020). Tais feitos demonstram o amplo potencial metodologico do aDNA para
inferéncias historicas de grupos passados.

O sucesso na obtencao dos genomas antigos se deve também ao estado de preservacao
do material biologico encontrado. Os processos naturais de decomposicao post mortem, como
a fragmentacao do DNA, as modificacoes quimicas nos grupamentos amino dos nucleotideos
e as elevadas taxas de contaminantes presentes nas amostras levam esse material a um
estado de precariedade, tornando-o vulneravel a pequenos niveis de contaminacao residual
apOs extracdo e preparacio de bibliotecas (DABNEY; MEYER; PAABO, 2013).

As condicoes climaticas como temperatura, umidade e acidez do solo desempenham
um papel importante para a conservacao do DNA enddgeno na matriz 6ssea (KONTOPOULOS
et al., 2019). A proporcao de aDNA pode variar expressivamente em uma escala global, entre
as diferentes regioes geograficas, e em menor escala, entre individuos ou materiais de um

mesmo sitio arqueoldgico ou mesmo entre elementos 60sseos de um mesmo individuo
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(PARKER et al., 2020; PINHASI et al., 2015). Em regioes quentes e imidas como os tropicos, os
desafios técnicos do estudo do aDNA sao maiores, devido a limitada quantidade de DNA
endogeno presente no material e consecutivamente a cobertura genomica humana
sequenciada.

Dentre algumas das aplicacoes do aDNA nos estudos sobre a historia humana estao; |
- investigar a relacao entre humanos morfologicamente modernos e os outros
representantes do género Homo, como Neandertais e Denisovanos; II - estimar possiveis
rotas migratorias nos processos de dispersao humana ao longo do globo; III - investigar
eventos locais de mistura recente, radiacoes e substituicoes démicas; IV - reconstruir
relacoes de ancestralidade (consanguinidade) entre grupos; V - investigar processos
evolutivos que moldaram as populacoes do passado e como essas frequéncias alélicas
mudaram ao longo do tempo.

Os estudos de relacoes de ancestralidade a partir dos dados genomicos de grupos
modernos nao foram capazes de resolver algumas questoes historicas com precisao, devido
a diversas limitacoes dos dados disponiveis. Motivados por essa caréncia de resolucao, os
estudos arqueogencéticos tém contribuido com a contextualizacao da diversidade genética
antiga e com o refinamento dos modelos de povoamento humano no mundo.

O primeiro genoma americano antigo foi publicado em 2010. No estudo foram avaliadas
pequenas porcoes de cabelo humano preservadas através de milhares de anos na regiao
permanentemente congelada do Artico - permafrost de Qeqertasussuk, em um depésito
cultural associado a tradicao Sagqqaq do entorno da Baia Disko - Groenlandia. As ocupacoes
humanas antigas na regiao datam de 4.750 a 2.500 AP (RASMUSSEN, M ¢t al., 2010).

As excelentes condicoes ambientais de preservacao do aDNA associadas ao sitio
Saagaq possibilitaram o sequenciamento e captura de 79% do genoma diploide desse
espécime, Além de apresentar aproximadamente 350.000 SNPs com alta cobertura, o que
permitiu que os autores concluissem que o espécime em questao apresentou um mosaico
genético diferente aos demais nativos americanos. Com base em evidéncias contundentes
desse distanciamento genético foi possivel propor que Saaqaq descende de uma onda
migratoria distinta a que deu origem aos grupos nativos americanos atuais (RASMUSSEN, M
et al., 2010).

Assim, tal evidéncia apontou para presenca de pelo menos dois eventos migratorios

distintos vindos da regiao do Nordeste asiatico, ocupando a regiao da Beringia e adentrando
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o continente americano durante o fim ultimo maximo glacial, o que caracteriza a leva
migratoria que deu origem aos grupos americanos, bem como a outra, mais recente, que deu
origem aos grupos articos (RASMUSSEN, M et al., 2010).

As evidéncias arqueogenéticas para histéria de povoamento da regiio Polar Artica
demonstram, de forma sintética, uma complexa relacdo entre os grupos que povoaram a
regiao durante ~5.000 AP. Ha evidéncias robustas de proximidade genética entre os Paleo-
Inuit e a linhagem fundadora dos grupos do artico americano, falantes de lingua Aleut,
sugerindo um processo de continuidade genética corroborado pelas evidéncias de
continuidade na cultura material desses grupos (FLEGONTOV et al, 2017). Ja os grupos
recentes “Thule-Inuit” ~ 1,350 - 1,150 apresentam evidéncias genéticas de substituicao
démica dos assentamentos originais associada a chegada de grupos migrantes do Nordeste
Asiatico.

No que diz respeito as relacoes de ancestralidade com grupos nativos americanos
antigos e contemporaneos norte-americanos, os grupos indigenas falantes de lingua Na-
Dene apresentam uma contribuicao genética substancial associada aos Paleo-Inuit. Estima-
se que os grupos Paleo-Inuit e ancestrais dos Na-Dene viveram em simpatria por pelo menos
mil anos, apesar dos esparsos registros arqueoldgicos que suportem tal contato
(FLEGONTOV et al., 2017).

Por fim, a auséncia de sinais de fluxo génico entre as populacoes indigenas
contemporaneas Sul-americanas e os grupos do artico americano (Paleo-Inuit e Thule-Inuit)
reforca a presenca de ondas migratorias distintas para a formacao das linhagens originarias
de populacoes ao norte e ao Sul da distribuicao continental (FLEGONTOV et al., 2017).

Desde a publicacao do primeiro genoma americano, diversos outros espécimes foram
analisados. O individuo Anzick-1 ficou notoriamente conhecido por ser o tnico individuo
antigo representante da tradicao litica Clovis (datado em 12,800 anos AP) a ter seu DNA
analisado. A analise dos dados genomicos desse espécime com mais de 25% de DNA endogeno
nao deixou duvidas quanto a proximidade genética com os grupos nativos americanos atuais.
Anzick poderia ser um descendente direto do grupo ancestral comum nativo americano
(RASMUSSEN, Morten; ANZICK; WATERS; SKOGLUND; DEGIORGIO; WILLERSLEV; et al.,
2014), 0 que mostra-se em acordo com os modelos anteriores propostos com dados
mitocondriais de populacoes contemporaneas. Os referidos modelos previam a expansao de

uma unica leva ancestral nativa americana; entretanto, o sequenciamento em ampla escala
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de diversos genomas americanos antigos e modernos tem nos mostrado um cenario de
ocupacao mais complexo e com delimitacoes entre linhagens menos definidas.

Partindo da analise de 91 genomas antigos de duas regioes geograficas distintas, com
presenca humana em pelo menos ~13.000 AP, sendo elas as ilhas do canal da Califérnia -
California Channel Islands na regiao oeste e Southwestern Ontario (ASO) na regiao leste da
América do Norte, foi proposta a subdivisao das linhagens ancestrais dos grupos nativos
americanos em duas (ancestralidades A e B) com a finalidade de explicar a diversidade
genética encontrada na América. A primeira (Anc. A) representa o conjunto de individuos
que compartilham alelos em excesso com o individuo Clovis (Anzick 1) e subsequentemente
com grupos indigenas centro-sul americanos. A segunda leva teria dado origem ao grupo
ASO (SCHEIB et al., 2018).

Ademais, os autores demonstram que essas linhagens nao ficaram isoladas por muito
tempo, dando origem a grupos que apresentam diferentes proporcoes de ambas
ancestralidades associadas ao contato dessas duas linhagens genéticas como Surui, Northern
Channel Islands e Santa Barbara que apresentam contribuicoes similares de ambas
ancestralidades; o grupo Pima presente na regiao centro-sul do Arizona que apresenta uma
contribuicao maior do ramo ancestral B; por fim, Early San Nicolas, que apresenta o padrao
inverso carregando uma maior contribuicao genética associada a ancestralidade A e portanto
mais proxima a Clovis (SCHEIB et al., 2018).

A ampliacao do namero de espécimes antigos estudados (de diferentes regioes da
América e periodos) deu suporte a subdivisao das ancestralidades A e B. Além de demonstrar
que a afinidade genética entre Anzick e os grupos indigenas contemporaneos também pode
ser identificada entre alguns grupos-individuos do Holoceno inicial da regiao central e Sul-
americana (e.g. a ocupacdo antiga dos sitios Mayahak Cab Pek ~9.300AP, Los Rieles
~12.000AP e Lapa do Santo ~9.600 AP) (POSTH et al., 2018a).

Para além de uma afinidade genética, com o individuo Clovis foi possivel delimitar
outras duas ancestralidades que contribuiram para o arcabouco genético dos grupos
indigenas antigos e atuais da américa central e Sul, sendo estas; a linhagem que deu origem
ao componente genético predominante nos grupos indigenas atuais, representada pelos
egrupos-individuos de sitios arqueoldgicos localizados na Argentina, Belize, Brasil, Chile e

Peru (Arroyo Seco 2 ~7.700 AP, Saki Tzul ~7.400 AP, Laranjal ~6.700 AP, Cuncaicha ~9.000



27

AP, e Lauricocha ~8.600 AP) e uma linhagem genética especifica que deu origem aos grupos
tardios (~4.200 AP) da regiao central dos Andes (POSTH et al., 2018a).

Esses achados tém implicacoes diretas sobre os modelos de povoamento da América,
trazendo evidéncias robustas de uma subestruturacio da populacao fundadora e
diferenciacio dos grupos que ocuparam a América do Sul. Apesar da auséncia de testes
especificos que estimem o periodo de chegada dos ancestrais dos povos indigenas atuais,
seria plausivel considerar que a diversificacdo dos descendentes da ancestralidade A ocorreu
logo apods a separacao da linhagem ancestral norte americana B entre ~17.500 a 14,600 AP
(MORENO-MAYAR; VINNER; ¢t al., 2018; POSTH et al., 2018a).

A rapida diversificacdo dos grupos humanos Sul-americanos durante o processo de
povoamento ainda ¢ pouco entendida. Os dados genomicos, disponiveis indicam uma
expressiva continuidade populacional a partir de 9.000 AP em algumas regioes do continente
Sul-americano (MORENO-MAYAR; VINNER; ¢t al., 2018; POSTH et al., 2018a). Entretanto, em
uma escala local podemos observar que os cenarios de ocupacao humana em regioes mais ao
extremo Sul continental, como a regiao Sul patagonica, por exemplo, sao complexos e
dinamicos, apresentando sinais de continuidade genética dos povos nativos Sul patagonicos
a partir de ~6.600 AP, seguido de evidéncias de fluxo génico associado a transicoes tecno-
culturais costeiras em um primeiro momento e tardiamente afetando os grupos continentais
da regiao (NAKATSUKA et al., 2020).

Os estudos recentes tém demonstrado o potencial dos dados arqueogenéticos em
contribuir com a investigacao de processo demograficos e questoes historico populacionais
mantidas por décadas nos debates académicos. Ponderando as limitacoes dos achados
genéticos antigos descritos até o momento para regioes geograficamente importantes para
a historia humana na América, nao ¢ possivel determinar a temporalidade dos eventos ou
mesmo determinar de forma mais assertiva qual a ordem de chegada dos componentes

populacionais antigos que contribuiram para o povoamento Sul-americano.
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1.5 Ancestralidade dos povos indigenas e o controverso

sinal australo-asiatico

A ampliacao da representacao indigena nos bancos de dados genéticos vem ocorrendo
a passos lentos nos ultimos anos (BARBIERI et al., 2019; CASTRO E SILVA et al., 2020). A
descoberta de uma contribuicio genética nao nativa americana (estimada entre ~3 a 5% dos
SNP’s analisados), anterior ao contato com populacoes europeias durante a invasao no século
XVI, teve implicacoes diretas sobre os modelos demograficos que buscavam descrever a
movimentacao humana dos grupos originarios na América (SKOGLUND et al., 2015).

A presenca dessa contribuicao genética transcontinental foi teorizada a partir de uma
populacao artificial descrita como “populacao Y” em referéncia ao termo Tupi - Ypykuera
“ancestral”. Tal sinal genético amplificou o debate em torno do nimero minimo de levas
migratorias necessarias para explicar a diversidade etnolinguistica e bio-arqueologica
presente no territorio brasileiro (RAGHAVAN, Maanasa et al., 2014; SKOGLUND et al., 2015).

Em geral, as populacoes fantasmas ou “ghost population” como a Populacio-Y e as
linhagens mesoamericanas nao amostradas UpopA e UpopA’ - que foram apresentadas como
ancestrais de grupos mesoamericanos atuais, os Mixe e responsaveis pela formacao das
linhagens Sul-americanas (MORENO-MAYAR; VINNER; el al, 2018) siao usadas como
artificios interpretativos, nos ajudando a descrever e analisar sinais genéticos de populacoes
ancestrais ainda ausentes no bancos de dados genéticos ou padroes de ancestralidade
complexos e de dificil interpretacao.

Antes do surgimento da arqueogenética, as inferéncias sobre a historia profunda dos
grupos nativos americanos holocénicos estavam apoiadas unicamente em evidéncias
arqueologicas e bio-antropoldgicas - como a variacao morfologica. Os modelos mais aceitos
dentro desse debate sao oriundos de duas fontes distintas. O primeiro partia de analises
morfolégicas de cranios antigos na busca de impulsionar os modelos que descrevem o
povoamento das Américas (Neves and Hubbe 2005) e o segundo, de limitacoes dos achados
genéticos antigos descritos até o momento para regioes geograficamente importantes para

a historia humana na América nao ¢é possivel determinar a temporalidade dos eventos ou
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mesmo determinar de forma mais assertiva qual a ordem de chegada dos componentes
populacionais antigos que contribuiram para o povoamento Sul americano.

A ampliacao da representacao indigena nos bancos de dados genéticos parte de uma
abordagem multidisciplinar, cujos resultados sugerem que a grande diversidade craniofacial
encontrada ao longo do tempo no continente americano teria se originado por meio de
processos microevolutivos ocorridos apos a diferenciacao da populacao beringiana, e se
intensificado durante a dispersdo dentro da América (GONZALEZ-JOSE et al., 2008).

A teoria de dois componentes biologicos estava centrada nos registros esqueletais
antigos americanos e propunha que o processo de povoamento da América do Sul se deu por
meio de dois eventos migratorios (levas migratorias) distintos de entrada no continente
(Neves and Hubbe 2003).

A primeira leva migratoria seria composta por individuos com caracteristicas
craniofaciais mais generalizadas ou uma morfologia nomeada posteriormente como
paleoamericana, oriunda do Norte do Sudeste Asiatico e caracterizada pela presenca de
tracos craniométricos especificos como o alongamento e estreitamento do neurocranio
(dolicocefalia), assim como, faces prognaticas com orbitas relativamente baixas e largas. Ja o
segundo componente, evento migratorio que teria ocorrido no final do Pleistoceno, seria
representado por individuos com caracteristicas craniofaciais mais derivadas que se
assemelham fenotipicamente as populacoes indigenas contemporaneas (Neves and Hubbe
2005).

Os desafios interpretativos associados a tal abordagem estao diretamente conectados
as incertezas que temos sobre a importancia dos fatores microevolutivos atuantes na
manutencao desses caracteres plasticos da morfologia craniana (HUBBE, M.; HANIHARA;
HARVATI, 2009; ROSEMAN; WEAVER, 2004; VON CRAMON-TAUBADEL, 2009)

Neste contexto, ja foi demonstrado que fatores microevolutivos podem ser
amplamente intensificados por fatores culturais. Um exemplo desse intricado
relacionamento ¢ a morfologia craniofacial dos grupos Xavantes atuais. Os Xavantes se
apresentam morfologicamente distintos do seu grupo irmao, os Kayapo. Tal diferenciacao se
deu nos ultimos 1500 anos, e foi, provavelmente, intensificada por fatores como isolamento
e casamentos preferenciais (HUNEMEIER et al., 2012). Além disso, sabemos que alguns genes
como o Ectodysplasin A receptor (EDAR), RUNX Family Transcription Factor 2 (RUNX2), GLI
Family Zinc Finger 3 (GLI3), Dachsous Cadherin-Related 2 (DCHS2) ¢ o Paired box 1 (PAX1)
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estao diretamente envolvidos na manutencao da morfologia de estruturas craniofaciais,
como o formato dos dentes (EDAR), o comprimento do palato (RUNX2), a largura das
estruturas oOsseas e cartilaginosas da cavidade nasal (DCHS2) e na protrusao do queixo em
populacoes humanas como os ancestrais do Leste Asiatico e nativos americanos (EDAR)
(ADHIKARI et al., 2016)

Em um panorama global, os estudos arqueogenéticos proporcionaram um novo
horizonte para comunidade cientifica, pois moldaram a compreensao sobre o passado e as
dinamicas populacionais humanas. Na América, especificamente, a chegada dos estudos
genéticos de individuos antigos contribuiu para o ajuste dos modelos demograficos
propostos que descrevem a movimentacao dos grupos humanos na América desde as ondas
migratérias de saida do Nordeste da Asia em direcio a Beringia até as subsequentes rotas
migratorias que levaram alguns grupos humanos modernos a ocupar a América Central e do
Sul.

O sequenciamento dos individuos antigos da Lapa do Sumidouro e Lapa do Santo,
usando uma quantidade robusta de marcadores genéticos, reabriu a discussao sobre a
morfologia paleoamericana e suas relacoes com o sinal transcontinental (atribuido a
populacao Y) encontrada em grupos amazonicos contemporaneos.

Seria o povo de Lagoa Santa representantes diretos do grupo ancestral Y? Esse
questionamento foi em parte solucionado com a publicacao dos genomas antigos desses e de
outros contextos arqueologicos antigos brasileiros, nos quais foram encontrados em niveis
bem reduzidos, entre 2 a 3% de afinidade genética entre um individuo antigo da Lapa do
Sumidouro e os grupos australiano, Papuan - Nova Guiné e Onge (MORENO-MAYAR;
VINNER; et al., 2018). Esse sinal genético extracontinental restrito a um tinico individuo da
Lapa do Sumidouro e ausente nos demais individuos do sitio arqueoldgico vizinho, Lapa do
Santo (com caracteristicas morfologicas similares e com idades de ocupacao do sitio
proximas) abriu o debate para a presenca de outra fonte genética ainda ausente no registro
fossil estudado que possivelmente tenha contribuido geneticamente para essa
ancestralidade que conecta, de certa forma, os grupos Sul-americanos as populacoes da
Oceania (POSTH et al., 2018a).

Adicionalmente, a afinidade genética controversa associada a morfologia
paleoamericana também foi identificada em outros grupos étnicos antigos e recentes dentro

e fora do continente americano. Entre os grupos antigos, os Hoabinhians no Sudeste asiatico
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apresentam uma proximidade genética com os grupos Onge das ilhas Andaman e portanto,
poderiam representar a presenca dessa ancestralidade “australasiana” em alguns dos grupos
humanos que se miscigenaram na saida continente asiatico em direcao a América e
posteriormente acabaram contribuido para a formacao de grupos pré-amazonicos.

Por outro lado, a presenca dessa ancestralidade fora da regiao amazonica em grupos
nativos atuais traz mais complexidade aos cenarios de povoamento que consideram tal
linhagem ancestral.

Identificada entre populacoes nativas da regiao costeira do Peru, Equador e sub-
amazonicas, a contribuicao genética australo-asiatica indica uma historia evolutiva dos
grupos da Costa Sul americana ao oeste e leste continental mais profunda, relacionada ao
compartilhamento desse sinal entre populacoes amazonicas e dos grupos indigenas da costa
do Pacifico. Tais evidéncias nao propoem uma reavaliacao dos modelos de povoamento mais
antigos, relacionados aos primeiros grupos humanos que povoaram o continente (para mais
detalhes ler Apéndice B). Em contrapartida, propoem a hipotese de dispersao costeira dos
erupos indigenas antigos, geneticamente diversos, via costa do Pacifico, como uma
alternativa para explicar a presenca restrita dessa ancestralidade em alguns grupos
indigenas especificos.

Impulsionada pelos dados genéticos recentes, a teoria da rota migratoria costeira tem
ganhado espaco entre o debate académico como uma das possiveis explicacoes para a
interpretacao dos sinais genéticos encontrados em alguns grupos durante o processo de
povoamento do Novo Mundo o que apresenta conformidade como as reconstrucoes
paleoclimaticas para a regiao que compreende o territorio norte-americano, que nos
mostram que durante o ultimo periodo de glaciacdo duas massas de gelo (Cordilleran e
Laurentide) com quilometros de espessura (~3 km) cobriam o territorio norte americano -
impedindo a passagem da megafauna e portanto também dos primeiros migrantes humanos
isolados na Beringia (BATCHELOR et al., 2019; PEDERSEN et al., 2016; STOKES et al., 2014).

Atualmente, as evidéncias robustas de presenca humana na América anterior a 20.000
AP reforcam a teoria de uma rota migratoria pela costa do Pacifico, evidenciando os
ancestrais de algumas das contribuicoes genéticas encontradas em alguns grupos atuais (e.g.
o sinal autralasiano), Apesar de nao haver um consenso ou evidéncias robustas que

comprovem um possivel conhecimento nautico atribuido a esses grupos humanos.
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2.0bjetivo geral

O presente estudo busca contribuir com o conhecimento da variacdo genética dos
erupos holocénicos brasileiros, de forma a conciliar os dados arqueoldgicos, bio-
antropologicos e genéticos de povos indigenas antigos e atuais, além de aplicar uma
abordagem sistematica de estudo da historia antiga da América do Sul a partir de dados
arqueogenéticos de quatro grandes regioes brasileiras: Costa Atlantica, Brasil central,

Nordeste e Amazonia.

2.1 Objetivos especificos

e [stimar os padroes de contribuicdo genética entre populacoes indigenas
antigas e atuais, testando o nimero minimo de grupos geneticamente distintos ou levas
migratorias que contribuiram para a manutencao da diversidade genética encontrada
entre os individuos estudados.

e Contribuir com o melhor entendimento das questoes demograficas historicas
entre os grupos Sambaqui da Costa Sul e Sudeste.

e Investigar os padroes de diversidade e consanguinidade dos grupos litoraneos
Sul e Sudeste.

e Investigar se houve wuma contribuicio genética de populacoes
horticulturalistas ceramistas associada a chegada desses grupos nos assentamentos
costeiros durante o Holoceno tardio na regido da costa atlantica Sul e Sudeste.

e Investigar a presenca do tao controverso sinal autralasiano entre os grupos
antigos Sul-americanos, descrevendo a extensao do sinal e as possiveis implicacoes

para os modelos demograficos vigentes.
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of Brazilian Sambaqui (shellmound) societies”. Manuscrito a ser submetido ao periodico
Science (2021). (*) - Corresponding authors

Manuscrito B - Apéndice B

Aratjo Castro e Silva, M*., Ferraz, T.*, Catira Bortolini, M., Comas, D. & Hiinemeier, T.
“Deep genetic affinity between coastal Pacific and Amazonian natives evidenced by Australasian
ancestry”. Proc. Natl Acad. Sci. USA 118, €2025739118 (2021).
https://doi.org/10.1073/pnas.2025739118 . (*) - Primeira autoria compartilhada.
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4. Contribuicoes e sintese dos manuscritos que compoem a tese

O manuscrito central, apresentado e discutido com maior detalhamento nesta tese,
resulta de um longo e complexo processo de trabalho multidisciplinar construido em
parceria com instituicoes de ponta na area, como o Max Planck Institute for the Science of
Human History, o Instituto de Biociéncias (IB-USP) o Museu de Arqueologia e Etnografia
(MAE-USP). O processamento molecular das 96 amostras antigas avaliadas no manuscrito
“A” foi realizado nas dependéncias do departamento de Arqueogenética do Max Planck
Institute for the Science of Human History (SHH). O trabalho de curadoria, documentacio e
contextualizacao do material arqueoldgico analisado foi realizado pelo time de arqueodlogos
colaboradores do projeto e sob a supervisao do professor André Strauss. O trabalho
laboratorial, que consiste na documentacao fotografica, descontaminacao, amostragem,
extracao, preparacao de bibliotecas de DNA, preparacao do material para sequenciamento e
captura genomica direcionada e mitocondrial foi executo pelo autor do trabalho, sob a
orientacao de Tabita Hiinemeier e supervisao técnica de Cosimo Posth.

O manuscrito principal foi escrito pelo autor com a contribuicao critica dos autores
envolvidos no estudo, assim como a confeccao das figuras, tabelas e ilustracoes envolvidas
na preparacao do mesmo para submissao.

Os dados genomicos dos povos indigenas contemporaneos foram obtidos através da
colaboracao entre os grupos de pesquisa em nativos americanos do Laboratorios de
Genomica Populacional Humana (LGPH) da Universidade de Sao Paulo e o Laboratorio de
Evolucao Humana e Molecular (EHM) da Universidade Federal do Rio Grande do Sul (UFRGS).
A curadoria das informacoes etnolinguisticas e bioldgicas dos individuos incluidos neste
estudo foram feitas em colaboracio com os idealizadores do projeto (Tabita Hiinemeier e
Maria Catira Bortolini). A extracao das amostras selecionadas foi realizada nas dependéncias
de ambas instituicoes pelo autor e pela colaboradora Dra. Vanessa Jacovas. Tais amostras
foram posteriormente enviadas para sequenciamento por captura genomica direcionada no
laboratério comercial brasileiro Affymetrix | Thermo Fisher Scientific - Brasil. Os dados
foram analisados e interpretados em conjunto com o Dr. Marcos Aratjo Castro e Silva, que

divide a primeira autoria do artigo publicado na revista cientifica PNAS, aqui apresentado
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como Apéndice B e discutido sob a luz dos dados antigos inéditos produzidos durante o

periodo de doutoramento.
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5. Manuscrito A: Genomic history of Brazilian Sambaqui

(shellmound) societies

Abstract

Sambaqui (shellmound) societies are one of the largest demographic phenomena in
pre-colonial South America, extending from approximately 8,000 to 1,000 years before
present (BP) across 7.000 km on the Atlantic coast. Similarities in the material culture and
burial practices in hundreds of shellmounds lead to the perception of coastal societies as a
uniform cultural unit. However, little is known about the connection to early Holocene
hunter-gatherer groups and how it may have contributed to different historical pathways on
the coast, and the processes through which late Holocene ceramists (Jé and Tupi-Guarani
speaking) came to rule the coast shortly before the arrival of Portuguese colonizers. To
contribute with a genetic perspective to the discussion of the deep population history of pre-
Columbian coastal societies of the Atlantic coast of Brazil, we produced genome-wide data
from 34 ancient individuals from eleven archaeological sites in four different regions, dated
between 10,000 and 100 BP (the Atlantic coast, Lagoa Santa, the lower Amazon and Northeast
of Brazil). We describe the oldest evidence of South American individuals without distinctive
affinity to a Clovis culture associated genome and confirm early Holocene inhabitants of
South America deriving from a common radiation event. We find a genetic heterogeneity
among contemporaneous shellmound societies from the southeast and southern coasts,
contrary to the similarity expressed in the archaeological record. The complex history of
inter-cultural contact between inland horticulturalists and the coastal societies becomes
genetically evident during the final horizon of Sambaqui societies, after 2000 BP,
corroborating the archaeological evidence of cultural change. We found evidence of at least

two distinct gene flow events: one on the south coast, spreading southern proto-Jé-related
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ancestry by ~1900BP; and another in the northern southeast coast, connecting the Sambaqui

individuals with Tupi-related ancestry by ~500BP.

5.1 Introduction

The settlement of the Atlantic coast by enduring heterarchical maritime societies is one
of the central debates in South American archaeology. Thousands of shellmounds, locally
known as Sambaquis, are interspersed over 2000 km of Brazilian coast (south and southeast)
and its nearby lagoons, estuaries and rivers (i.e., fluvial shellmounds) (DE BLASIS et al., 1998;
DEBLASIS; GASPAR; KNEIP, 2021; GASPAR et al., 2008). Sambaquis are the product of long-
term anthropogenic processes of deposition of shells, fish bones, plant remains, artifacts,
combustion debris and local sediments, and were used as territorial markers, dwellings
and/or ceremonial sites. On the south coast of Brazil, funerary shellmounds dated to 3500-
2000 BP can reach monumental heights, of up to 30 meters, and contain dozens of thousands
of human skeletons, indicating a high demographic density unparalleled in non-Andean
South America (DE BLASIS et al. 1998; Neves and Hubbe 2005; Gaspar et al. 2008;
DeBlasis Farias, D., & Kneip, A. 2014; Villagran 2013).

The Sambaqui societies are also among the earliest evidence of human presence in the
continent. The fluvial shellmound of Capelinha, located in the Ribeira de Iguape valley
(southern Sao Paulo State), was occupied in the early Holocene, as revealed by a male
individual of paleoamerican cranial morphology buried at the site and directly dated to
~10,000 BP. This individual was named “Luzio”, as a reference to “Luzia”, a late Pleistocene
female skeleton found in the Lagoa Santa region in eastern-central Brazil (EGGERS et al.,
2011; NEVES, Walter A. ef al., 2005). Both individuals are at the centre of long-lasting debates
in the bioarchaeological community for exhibiting the “Paleoamerican" cranial morphology
that differs from the “Amerindian" cranial morphology prevalent in present-day indigenous
groups ( Neves and Hubbe 2005; Strauss et al. 2020)

On the Atlantic coast, the earliest evidence of human settlement starts around 8,700
calBP (Sambaqui do Algodao, Rio de Janeiro State) (Lima et al. 2002). However, a true
intensification of shellmound construction took place between 5,000 BP and 2,000 BP

(DEBLASIS et al., 2007; DEBLASIS; GASPAR; KNEIP, 2021; GASPAR ¢t al., 2008). These semi-
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sedentary societies, with seemingly large demography, produced thousands of shellmounds
for over 5000 years and had a subsistence based on fishing of estuarine and marine species,
complemented by hunting mammals from the Atlantic rainforests, plant use and practiced
some form of horticulture (DEBLASIS et al., 2007; FIGUTI; KLOKLER, 1996; GASPAR et al.,
2008; KLOKLER, 2014; LIMA, T. A. et al., 2002; SCHEEL-YBERT; BOYADJIAN, 2020).

About 2000 years ago, changes in the archaeological record signal the gradual collapse
of the shellmound societies. Shells were rapidly abandoned as building material and replaced
by fish bones (resulting in the formation of fishmounds), and a thin-walled non-decorated
pottery, associated with the inland Taquara-Itararé tradition, appears for the first time in the
archaeological record of the southern Brazilian coast (DEBLASIS FARIAS, D., & KNEIP, A.,
2014; DEBLASIS et al., 2007; GASPAR et al., 2008; IRIARTE et al., 2017).

The makers of Taquara-Itararé pottery are presumed to be ancestral of present-day
Je-speaking indigenous groups of southern Brazil (Kaingang, Xokleng and the extinct Kimda
and Ingain). They arrived from central Brazil - the urheimat of Jé-speaking groups - into the
shellmound the southern Brazilian highlands about 3000 years ago, lived in pit-houses, built
ritual geoglyphs (danceiros) and cremated their dead in funerary mounds (ARAUJO, Astolfo
Gomes de Mello, 2007; DE SOUZA et al., 2016; IRIARTE et al., 2017; NOELLI; DE SOUZA, 2017).
However, their alleged presence on the coast is only manifested by the presence of Taquara-
Itarare pottery in the final horizon of Sambaqui societies, characterized by the construction
of funerary fishmounds and diagnostic pottery vessels in the territory where shellmounds
previously thrived. This was traditionally interpreted as the result of migrating groups from
the highlands that quickly took over the coast. However, there are no direct evidence in
support of this idea and several lines of inquire point at a more complex scenario of cultural
contact after 2000 BP, such as: continuity of aquatic resources for subsistence, with evidence
of fish and not vegetable being processed in the pottery recovered from the coastal sites; low
mobility; continuity of funerary practices, burying individuals beneath fish mounds instead
of shellmounds; continuity of the post-marital residence pattern; increase in intra-group
violence (BASTOS et al., 2011, 2015; COLONESE et al., 2014; DEBLASIS et al., 2007; DEBLASIS;
GASPAR; KNEIP, 2021; HUBBE, Mark et al., 2009; VILLAGRAN, 2013).

Shortly after the cessation of shellmound construction and the appearance of the
Taquara-Itararé pottery yet another dramatic change occurs in the archaeological record of

the Atlantic coast with the arrival, at around c. 1000-700 calBP, of a distinguished pottery
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characterized by red and black on white painting, corrugation and complex and composite
contours. Ethnohistorical and archaeological data strongly support that this type of pottery
was produced by Tupi-Guarani speaking groups (BONOMO et al., 2015; DE SOUZA; MATEOS;
MADELLA, 2020a). The presence of Tupiguarani material culture in coastal settlements has
been associated with the final phases of the expansion of these Amazonia horticulturalists, a
process that started more than 3000 years ago and resulted in the occupation of an area
delimited by the Andes to the west, the Atlantic to the east, the Amazon River to the north
and the La Plata Basin to the south. The Tupi-Guarani expansion constitutes the largest
migratory event in the pre-colonial history of South America (BROCHADO, 1984; DEBLASIS
et al., 2007; MILHEIRA, 2008; NOELLI, 2008). According to linguistic, archaeological and
genetic evidence the Tupi-Guarani originated in southwest lower Amazon dispersing
simultaneously in opposing direction through an interior (east and then south) and a coastal
(west and then south) route, eventually re-uniting thousand years later on the coast at
parallel 24°S, the approximate boundary between the southeast and south Atlantic coast
(CASTRO E SILVA et al., 2020; DE SOUZA; MATEOS; MADELLA, 2020a; NOELLI, 2008). While
in the south coast the Tupi-Guarani chronology is well defined (BONOMO et al., 2015), in the
southeast coast a very earlier arrival at ca. 3300 BP has been proposed based on the
archaeological record of the Araruana site, at Rio de Janeiro State (SCHEEL-YBERT et al.,
2008).

Ancient DNA data from Brazil is still very sparse with only 19 published individuals with
analyzable genomic coverage (MORENO-MAYAR; VINNER; et al., 2018; POSTH et al., 2018a). A
genetic signal of 3-5% Australasian ancestry - known as the “Population Y signal” - was found
in present-day indigenous individuals from Amazonia (e. g. Surui and Karitiana)
(RAGHAVAN, Maanasa el al., 2014; SKOGLUND et al., 2015) and one ancient individual from
Lapa do Sumidouro 10,408-9,806 BP (MORENO-MAYAR; VINNER; ¢t al., 2018). However, it was
not detected in seven individuals dated to 10,160 - 9,090 BP from the site of Lapa do Santo,
contemporaneous with and only 4 Kilometers from Sumidouro, which instead carried a
distinct affinity to the oldest North American genome (12,8000 BP Anzick-1) associated with
the Clovis culture (POSTH et al., 2018a). Previous genetic studies on middle Holocene
individuals from fluvial shellmounds at Ribeira de Iguape Valley (e.g. Laranjal and Moraes)
spanning between 6,700 and 3,800 BP show some level of genetic continuity to present-day

Brazilian indigenous groups (POSTH et al., 2018a). Low coverage genome-wide data from five
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late Holocene individuals from the coastal site of Fabuticabeira II showed a significant affinity
to present-day Kaingang from the southern Brazilian highlands and the Arara (Karib
speaking) from the Amazon. The genetic affinities provided support for the intensification of
contact between inland, proto-Je-speaking groups and shellmound societies after ~2000BP
(POSTH et al., 2018a), as suggested by the archaeological evidence.

The long-term permanence and alleged homogeneity of coastal societies on the
Atlantic coast of Brazil, and their cultural differences with food-producing ceramists from
the southern highlands, raises several questions about their origins and demographic
history: i) were the early Holocene shellmound societies different from other South American
hunter-gatherers? The extent to which this signal is linked to “Paleoamerican" morphology
during the early Holocene is not clear and the “Capelinha" specimen, analysed here, could
provide further insights into this debate; ii) is there a genetic homogeneity accompanying
the cultural similarity described for the whole south and southeast coast of Brazil? The
comparison of genetic data from shellmound individuals at two geographically distinct areas
located ca. 1500km apart (Santa Catarina and Espirito Santo) will further contribute to this
debate; iii) were there distinct migration pulses from the inland to the coast at the late
Holocene that contributed to the demise of Sambaqui societies? And if so, did they contribute
genetically to late coastal cultures that no longer built large-scale shellmounds, but
fishmounds where pottery is found? iv) are there genetic connections between the Sambaqui

moundbuilders and present-day ethnolinguistic indigenous groups?
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5.2 Results

5.2.1 Dataset and ancient DNA authenticity

In order to understand the genetic structure among coastal groups in the southern
Brazilian region and to assess potential genetic transformations through time, we attempted
to retrieve ancient DNA from 96 individuals from 29 archaeological sites across four regions
from Brazil e.g., Atlantic coast, central, northeast and Amazon (Figure 1). After shallow
shotgun sequencing to evaluate the presence of ancient DNA, genome-wide data from 34
individuals spanning the last 10,000 years (Figure 1, supplementary Table S1) was produced
via in-solution capture by enriching for a targeted set of ~1.24 million single nucleotide
polymorphisms across the human genome (1240k SNP capture) (FU et al., 2015). We also
captured the entire mitochondrial genome (mtDNA) to estimate contamination and assign
mtDNA haplogroups. Nuclear contamination estimated for male individuals based on X-
chromosome heterozygosity levels (KORNELIUSSEN; ALBRECHTSEN; NIELSEN, 2014)
showed that 20 out of 21 male individuals had low contamination levels (< 3.5%). A Principal
Component Analysis (PCA) based on worldwide populations, indicated that all individuals fall
within the Native American diversity (supplementary Figure 1). For population genetic
analyses, we combined the newly produced genomes with previously published individuals
(MORENO-MAYAR; VINNER; et al., 2018; POSTH et al., 2018a). Individuals were grouped based
on archaeological site, radiocarbon date and genetic affinities established with f; outgroup

statistics (method section and the supplementary Table S1).
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Figure 1: Geographic distribution of the ancient site individuals from Brazil. The landmarks
indicate the site locations (individual or group) examined in this study, in brackets are the number of
individuals per site. The graphic symbols represent the subdivisions used in this study for each site,
described in more detail on the time scale at the left side of the map. The shade areas represent the
division in broad geographic regions used in the text: 1 - Amazon region, 2 - Brazilian northeastregion,
3 — central-west + southeast regions (central Brazil) and 4 - Atlantic coast - 4a Southeastern Atlantic
shoreline and 4b Southern Atlantic shoreline. The Soil mound burial is geographically located in the
south region but we include this individual in the Southern Atlantic groups due to their specific genetic
affinity. The present-day indigenous groups are represented by flat colour points and language
families or languages groups are represented by different colour tones indicated at the left-bottom

side of the map.
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5.2.2 Uniparental markers and genetic diversity

The mtDNA sequences show that all individuals analyzed belong to American-specific
haplogroups (A2, B2, Cib, Cic, Cid1 and D1) (Supplementary Table S1). An exception is
represented by individual Loca do Suin_1C_7500BP that carries the extremely rare and
primarily North American mtDNA haplogroup C4c. Finding it in Brazil during the early
Holocene provides additional support to the possibility that haplogroup C4c entered the
Americas during early peopling events (KASHANI et al., 2012).

At an archaeological site level, all 15 individuals from Fabuticabeira_II 2.400BP share
the same mitochondrial DNA haplogroup (Cic) with only one pairwise distance among the
sequences. The only exception is represented by the Fabuticabeira II 102 1100BP
individual, who carries instead haplogroup B2 (POSTH et al., 2018). Moreover, the
Fabuticabeira_II _2.400BP individuals revealed lower effective population size than other
Sambaqui groups (Cabecuda, Cubatdo, Sambaqui do Limdo-EPS, Galheta and Fabuticabeira 102

or 771/112) as indicated by decreased levels of heterozygosity (Figure 2).
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Figure 2: Heterozygosity distribution among the ancient broad groups. A - present the
distribution of the individual heterozygosity values calculated with the pseudo-Diploid genotypes
from five groups - the Sambaquis (South coast (SC), Southeast Coast (SEC) and Later burials (Late
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Sambaquis - SC), Inland (late Holocene groups; Kaingang, Palmeiras-xingu, Vau una, Pedra do
Alexandre) e Paleoamerican (Capelinha e Loca do Suin). B - The boxplot chart represents the
distribution of the data among the groups. The connectors are the significant results from the
nonparametric Kruskal wallis test (p-value = 0.004), after the post hoc Conover's test for multiple
comparisons using “false discovery rate” (FDR) correction method. C - Heatmap of pairwise genetic
differentiation (FST) among groups. The stars represent the p-values (** <0.01'* <0.05)

The differences in genetic diversity between the Sambaqui groups from south,
southeast coast and the inland groups indicates that the southern Sambaquis (7abuticabeira
and Cabecuda) might have experienced a recent bottleneck, reducing the levels of
heterozygosity in the shellmound group (figure 2 A-B). In other hand, the later burials from
the south region present higher levels of heterozygosity than the older burials from the same
sites (Figure 2 A-B). This pattern could be associated with the arrival of a new genetic
component from the contact between the southern Sambaqui groups with the inland groups
(~2000 BP) or result of a strong effect of genetic drift and later expansion of those people
over the south coast.

Based on the mitochondrial information we tested the sub structuration of the
Sambaqui groups in comparison with the ancient groups from other Brazilian broad regions.
Our results show a higher level of differentiation between the south coastal Sambaquis and
the southeast group (Sambaqui do Limdao and Cubatdo), As well, between Sambaqui SC and
the inland indigenous groups (Kaingang, Vau, Pedra do Alexandre and Palmeiras-Xingu). The
Paleoamerican group were composed by the riverine Sambaqui Capelinha, the early holocene
hunter-gatherer from Loca do Suin in the heterozygosity test and it was included in the early
holocene group together with Anzick 1 and the Laguna de los Pampas site (mitogenomes).

We estimated the Y chromosome diversity in the male individuals using YhaploCaller
(POZNIK et al., 2016) for an initial assignment followed by manual confirmation of the called
SNPs. All males in our dataset belong to Y-chromosome haplogroup Qib, which has the
highest frequency in present-day South Americans. To the limit of our resolution, all-male
individuals from Fabuticabeira II carry both the common haplogroup Qibiaia - M3 as well as
the today rare haplogroup Qia2aib-CTS1780, confirming its higher frequency in ancient

South American individuals (POSTH et al., 2018) (Supplementary Table S1).
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5.2.3 Runs of Homozygosity

To test the inbreeding levels in the Fabuticabeira Il 2.400BP individuals we calculated
Runs of Homozygosity (ROH) with a recently developed method (RINGBAUER; NOVEMBRE;
STEINRUCKEN, 2020). Those results revealed a lower effective population size (2n ~400 to
~1600) compared to the younger burials from the same site. However, the ROH pattern of
Fabuticabeira_II 2.400BP individuals is consistent with a population that shared a
background relatedness by isolation or went through a population reduction rather than
recent consanguinity (Figure 3). Almost contemporaneous individuals from the northern
Sambaqui Limdo site show a similar pattern, contrary to a 500-year-old-individual from the

same site (EPSoo1) who shows a ROH profile consistent with first cousin consanguinity
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Figure 3: Heterozygosity and ROH. (A) Sum of ROH fragments higher than four centimorgan
[cM] for all individuals sorted by population name. (B) Estimates of population size and degree of
relatedness based on the ROH fragment length.
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5.2.4 Early Holocene hunter-gatherers and their connections with

the fluvial shellmounds

The fluvial shellmound of Capelinha is amongst the earliest evidence of human
settlement in south-eastern Brazil. To explore the genetic connection of the ~10,000-year-
old individual from Capelinha (a.k.a. Luzio), we produced and compared its genetic data with
ten previously published, unrelated individuals deriving from two sites in the Lagoa Santa
region in central Brazil, directly dated from ~10,400 to 9,200 cal BP (Lapa do Sumidouro (n=5)
and Lapa do Santo (n=5)) (MORENO-MAYAR; VINNER; el al., 2018; POSTH et al., 2018a) (Figure
1). An investigation of the genetic affinities to other ancient American genomes using fz-
statistics (Mbuti.DG; Lapa do Sumidouro; Ancient Beringian, published Ancient Native American
genomes) and  fy(Mbuti.DG; Lapa do Santo; Ancient Brazilian groups, Lapa do Sumidouro) (7. >
3) (Figure 4, Dataset S1) suggests that both groups from Lagoa Santa share a higher genetic
affinity to each other, compared to other ancient Brazilian groups. In contrast, the newly
sequenced 10,000-year-old individual from Capelinha does not show excess affinity to any
other ancient individuals from Brazil, including the Lagoa Santa representatives, despite
their paleoamerican cranial morphology (Dataset S1). A similar pattern is observed for an
early Holocene hunter-gatherer from Loca do Suin, dated to ~7500BP and located 200 km
southwest of Lagoa Santa (Figure 4).

We used gpWave (PATTERSON et al., 2012) to test the minimum number of streams of
ancestry necessary to explain the genetic variation observed among early Brazilian hunter-
gatherers. Our results show that Capelinha and Loca do Suin individuals cannot be
distinguished from other early groups as part of a distinct wave of ancestry (p-value > 0.01)
(Dataset S2). To the limit of our resolution, the lack of distinctive affinity among the early
Holocene individuals in our dataset suggests that they are part of a genetically unstructured
population that settled Brazil before 10,000 BP. However, contrary to Lapa do Santo
individuals and the oldest South American genome with Clovis ancestry
(Chile_LosRieles_12000BP), Capelinha (i. e. Luzio) and Lapa do Sumidouro do not carry extra
affinity to Clovis culture associated with Anzick-1, making them the oldest South American

individuals lacking this genetic component (Dataset S6).
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Figure 4: f4 statistics within the ancient groups and individuals. Graphical representation of
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(continue next page).
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Figure 4 (Conlinued): f4 slalistics within the ancient groups and individuals. Graphical

representation of the significant f;-statistics polarized to positive values performed on ancient
Brazilian’s genomes in the form fz (Mbuti.DG; Group A; Group B; Group C) to test allele sharing among
the different groups. Size of the points represents the number of SNPs used to compute comparisons

(at least 20,000 SNPs). Colours correspond to each group/individual tested. Bars represent the 3

standard errors, for all tests.
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5.2.5 Shellmound societies from the middle to the late Holocene

To investigate the affinities between middle Holocene fluvial shellmounds and late
Holocene coastal sites, we analysed our newly produced data along previously published
individuals from Laranjal (n=2) ~6700BP and Moraes (n=1) ~5800BP (POSTH ¢f al., 2018a). Our
analyses confirm the strong local genetic affinity between the fluvial shellmounds compared
to all other ancient Brazilian groups sequenced to date with the fz (Mbuti.DG, Laranjal,
Ancient Brazilian group, Moraes) (Z > 3.5). The fluvial shellmounds also show a slightly
significant affinity to the southern coastal individuals Sambaqui Cubatio 2600BPand
Fabuticabeira_II 2400BP group (Z > 3), indicating some level of genetic continuity through
time between the southern coastal and fluvial shellmound societies. This genetic continuity
is not observed between the fluvial shellmounds and the southeast coastal site of Sambaqui
do Limao (Figure 4 and 6).

To improve our knowledge on the genetic interactions among Sambaqui groups, we
analysed individuals from five coastal sites located in two regions located ca. 1300km apart:
southeast coast and south coast (Figure 1). The southern sites are represented by
Jabuticabeira II (n=17), a shellmound dated ~3300-1100BP, Cabecuda (n=2), a shellmound
dated ~3900 - 3500 BP, Cubatdo (n=2), a shellmound dated ~2400 to 2600 BP, and Galheta IV
(n=1), a fishmound dated ~1400 - 600BP. Galheta IV represents the final horizon of
shellmound societies, with Taquara-Itararé pottery and the replacement of shells with
fishbones as construction material for funerary mounds. The southeast shellmounds are
represented by the Sambaqui do Limao, located in the State of Espirito Santo (EPS) and dated
in this work from ~2700 BP to 500 BP.

The Fabuticabeira II site presents three genetically distinct groups as revealed through
the /3 and [z tests (Dataset1): 1) a main cluster, composed by twelve unrelated individuals
buried within the shell matrix and dated to ~2400BP; 2) two later individuals -
Fabuticabeira_II _111/112a and 111/112h dated to ~1900BP, associated to the 2000 BP horizon
of cultural change in the south coast; 3) and the most recent individual Fabuticabeira II 102
buried in the uppermost layer of the site and dated to ~1100BP. We found a significant level

of allele sharing between the individuals buried in the shell matrix and the individual’s
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contemporary to the 2000 BP horizon of cultural change at 7abuticabeira II. Interestingly, the
individuals associated with the 2000 BP horizon appear to be genetically intermediate to the
preceding and succeeding individuals (e. g. shell matrix and topmost layer, respectively), with
whom they share equal genetic affinity, as indicated by [f/(Mbuti;
Fabuticabeira_II _111/112b_1900BP;  Fabuticabeira_II 2.400BP, Fabuticabeira_II 1100BP),
(Z=0.47).

A significant signal of allele sharing was observed between Fabuticabeira_II 2.400BP,
Cabecuda_s.000BP and GalhetalV_~1.400BP, when compared to other ancient Brazilian
groups, as indicated by the statistic fz (Mbuti.DG, Test, Ancient Brazilian groups, Ancient
Brazilian groups) (Z >3.5). The two individuals from Sambaqui Cubatdo, dated to_2600BP
show a genetic connection to the southern shellmounds like Fabuticabeira II 2.400BP and
Cabecuda_ s.000BP (7. >3). The affinities between the four shellmounds and the fishmound
individual reveal the presence of a local genetic cluster in the southern coast (Figure 4).

In the southeast coast, the genetic affinities ascertained through f; outgroup and f;
statistics revealed three distinct groups at the Sambaqui Limdo: 1) the older Sambaqui Limdo-
EPSooz individual (2,700 BP); 2) the Sambaqui Limdao-EPS cluster, represented by four
individuals dated to ~2000BP; 3) and the Sambaqui Limao-EPSoor individual, dated to 500
BP). The cluster Sambaqui Limao EPS _2000BP shows higher genetic similarities to the older
EPSooz2 individual, and to a mid-Holocene hunter-gatherer from the northeastern Brazilian
site of Pedra_do_Alexandre o2, whose direct radiocarbon date is unavailable (LAVALLE
SULLASI; SANTOS; DA SILVA, 2018). This demonstrates the genetic connections between the
coastal societies of the southeast coast, and the hunter-gatherers of northeastern Brazil.
Coupled with the results for the southern coast individuals, this also indicates that
shellmound societies from the south and southeast coast (e. g. Santa Catarina and Espirito
Santo, respectively) do not constitute a genetically homogenous population, as predicted by
analysis of cranial and dental morphological variation (FIDALGO; HUBBE; WESOLOWSKI,
2021; OKUMURA, 2007).
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5.2.6 The final horizon of shellmound societies and the demic

impact of pottery arrival

The presence of pottery from inland proto-Je-speaking groups in the final horizon of
shellmound societies has been at the centre of long-lasting academic debates. According to
some scholars, Sambaqui societies of the south and southeast coast would have been strongly
influenced by proto 7é-speaking groups after 2000 BP, leading to their demise
(DEBLASIS FARIAS, D., & KNEIP, A., 2014; VILLAGRAN, 2013)(Figure 4). In this work, the post-
2000 BP horizon is represented by the later burials of Fabuticabeira_II (1100 BP) and
GalhetalV (~1.400BP). In order to further investigate the genetic connections between
Sambaqui individuals, proto Je-speaking groups, and indigenous communities we merged
our dataset with two published present-day DNA datasets: 1) the llumina dataset assembled
in Reich et al. (2012), combined with 1240k capture data generated in this study from a late
19" century Kaingang individual (Kaingang burial 100BP) from the State of Sdo Paulo,
related to Jé-speaking groups of the southeast, that showed distinctive affinity with present-
day Kaingang from the Illumina dataset (from southern Brazil); 2) and the Human Origins
panel (CASTRO E SILVA et al., 2020; PATTERSON et al., 2012; SKOGLUND et al., 2017),
combined with the newly produced data from four Xikrin individuals, a north Je-speaking
group located on the outskirts of the lower Amazon basin.

Using the Illumina dataset, we observed patterns of shared genetic drift between some
ancient Sambaqui groups and present-day Kaingang (Figure 5 and S3). To formally test this
affinity we performed the following f, tests: (1) f;(Mbuti.DG, Ancient coastal group; Kaingang,
present-day Indigenous groups) and (2) f,(Mbuti.DG, Kaingang; Ancient coastal group.A, Ancient
coastal group.B). Results from the first test reveal an excess of genetic similarity between
present-day Kaingang and individuals from the post-2000 BP horizon at Fabuticabeira II (Z.<
|-3]). The second test expands this finding by showing that Fabuticabeira_II _111/112b_1900BP
and even more Fabuticabeira_II 102 1100BP are genetically closer to the present-day
Kaingang than the individuals recovered from the shell matrix (e.g.
Fabuticabeira_II 2.400BP) (Figure S3 and Figure 6). Our results show a genetic affinity of
Kaingang with the two post-2000 BP Fabuticabeira Il individuals, that is not expressed in the

1400 BP individual from Galheta 1V, a fishmound with Taquara-Itararé pottery. The genetic
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affinity found using outgroup f; and f, stats between the 19 century Kaingang burial (Figures
4, 5A and B), the present-day Kaingang and the post-2000 BP individuals from Fabuticabeira
II corroborates the archaeological evidence for the intensification of contacts between the
proto Je-speaking groups from the southern plateau, and the Sambaqui societies of the
southern coast, at least from 1,900BP; while the absence of this Je-related signal in the
Galheta IV - supposed to be the typical Jé-site on the coast - points at a certain level of demic
continuity of shellmound populations after the arrival of pottery and the cessation of
shellmound construction around 2000 years ago. It also testifies that cultural diffusion was
an important mechanism in the arrival of pottery to the Atlantic coast of Brazil.

Using the Human Origins dataset, we expanded this finding. In fact, compared to
present-day indigenous communities, all Sambaqui groups show a significant genetic
attraction (Z > 3.0) to the Xavante (Je-speaking) in contrast to the other indigenous groups as
exemplified by the statistic f;, (Mbuti; Brazilian Ancient groups; Xavdnle, Present-day
indigenous groups). To investigate if the influence of 7¢ ancestry can be attributed specifically
to either Kaingang or Xavdnte, we performed the test fz (Tanzania.3000BP; Sambaqui;
Kaingang burial _100BP; Xavante). Here we used the ancient African 7Tanszania.soooBP
individual from Skoglund (2017) to mitigate biases due to attraction between ancient DNA
samples. Our results show that Sambaqui individuals are equally associated to both tested
sources of Je ancestry (Z = o) (Kaingang and Xavante). This suggests that the specific Je
ancestry contributing to southern and southeastern Sambaqui groups (e. g. Santa Catarina
and Espirito Santo, respectively) is not available among our present-day genetic dataset,

meaning that there is an ancestral population that is not contemplated in our dataset.
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The Sambaqui Limdo EPS 2000BP individuals show equal affinity with two Je-

speaking groups from the lower Amazon and central Brazil (Xikrin and Xavdnte, respectively)

when compared to other linguistic families, such as Karib (Arara and Aparai) or Tupi (Monde,

Arikém and Tupi-Guarani). Interestingly, we observed an extra affinity between the latest

burial at Sambaqui Limao (EPSoo1_ 500 BP) and the Zoro - a population related to the Tupi-

Mond¢ language - compared to other present-day groups (. e. Nandeva, Gavido, Karitiana
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and Parakana) (Figure S3). This specific genetic attraction might represent the first direct
genetic evidence of the arrival of Tupi-speakers in the southeast coast, who migrated out of
the Amazon. While we cannot determine exactly when this ancestry arrived in the region, its
absence in the older, 2000-year-old group from Sambaqui Limdo, indicates that it probably

occurred after the initial occupation of the site.

5.2.7 Pottery traditions of the Amazon and the Cerrado: demic

origins and affiliation with linguistic groups

Late Holocene inland horticulturalists from the Cerrado associated with the Una
tradition (Vau_Una_600BP) as well as from the lower Amazon basin associated with the
Koriabo tradition were sequenced in the present study. This is the first-time skeletons
associated with ceramic traditions of Brazil have their DNA sequenced allowing to investigate
two long-standing anthropological debates: 1-) the relationship between archaeological
pottery traditions and ethnographically known linguistic groups and 2-) the demic versus
cultural models for the diffusion of pottery types and style in the lowlands of South America,
particularly the Amazon.

The Koriabo tradition (Palmeiras _Xingu_500BP) is a unique late pre-colonial/early
colonial (c. 1200-1600 CE) archaeological culture characterized by a ceramic style found
throughout north-eastern South America including the Guianas Highlands, the Lesser
Antilles (locally known as Cayo complex) and the Middle/Lower Xingu River, the region
where Palmeiras-Xingu site is located (ROSTAIN 2021; BARRETO 2021). Although Koriabo
pottery have been suggested to be the product of multilinguistic communities (HOFMAN et
al., 2021; LIMA et al., 2021), formal similarities with Kalima pottery (a Cariban-speaking group
from Guiana Highlands), as well as an overall geographic coincidence with Cariban-speaking
groups, makes it likely that this archaeological culture represents a demic Cariban expansion
into the Amazon basin (ROSTAIN 2021). To the best of our knowledge the present study is the
first to present genetic data for a skeleton associated with the Koriabo tradition, indeed the
first study to present aDNA data for an Amazonian skeleton altogether. The results of the f4
test with the present-day Brazilian indigenous groups of the Illumina dataset show that

Palmeiras_Xingu_ 500BP have strong genetic affinities with the Arara, a Cariban-speaking
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group from the lower Amazon. It seems that the spread of Koriabo pottery outside the
Guianas Highlands was not a process entirely based on 'shared ideology' (CASTRO, et al, 2021)
but instead included - at least to a certain extent - a demic component and the movement of
individuals affiliated with Cariban-speaking groups.

The Una tradition marks the earliest introduction of ceramic technology outside the
Amazon in Brazil ca. 2500 BP. Although domesticated plants were already present in this
region by at least 4000 BP, the arrival of the Una tradition certainly reflects a significant
change in subsistence strategies with an intensification of horticulturalism. It is not known
if pottery was brought from the Amazon by migrating groups or adopted by the local foragers
that inhabited the region since the early Holocene. Although pottery of the Una tradition
occurs in large areas of Brazil its simplicity and generalized technology makes it unlikely that
it represents a single united population/cultural phenomenon. The Una tradition persisted
until colonial times having co-existed with late pottery traditions that appear in the region
from ca. 900 AD (e. g. Aratu tradition, Uru tradition). These later pottery traditions are similar
to the Una pottery in lacking decoration or complex morphologies for the vessels, in sharp
contrast with their Amazonian counterparts. On the other hand, the pottery of the Aratu and
Uru traditions are large in size - reaching up to 450 liters — and always associated with large
ring villages that were inhabited by up to 1500 individuals. The interactions between the Una
groups and the dwellers of the ring villages are poorly understood. The ethno/linguistic
affiliation of the producers of the Una tradition is less clear as this kind of pottery occurs in
a wide range both in time and space. However, considering this is a non-Amazonian techno-
cultural complex it is not impossible that Una pottery was produced - at least in part - by
ancestors of macro-Jé speaking groups. To the best of our knowledge the present study is
the first to present genetic data for a skeleton coming from a Una context. Accordingly,
among the Native American populations available for comparison, the strongest similarities
are with the Xavante, a Jé-speaking group from Central Brazil. The formal f4 tests show an
extra affinity of Vau-Una with Xavante in comparison with Tupian groups (Tupi Mondé,
Arikén, Tupi-Guarani) or Cariban groups (Arara, Apalai) (z> 3) (Figure S3). This is the first
direct evidence connecting groups producing simple non-decorated pottery with Je-
speaking ancestry.

When compared to coastal samples both the Pal/meiras and Vau individuals present high

genetic affinity with the latest burial from Sambaqui Limdo EPSooi1_500BP compared to the
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other ancient Brazilian groups, indicating some level of shared genetic drift in the most
recent past (Z > 3). Additionally, Vau -Una_ 600BP presents a strong affinity for the 7¢-
speaking Xavdante (%> 3) from central Brazil, compared to other present-day indigenous
groups (Figure S3).

Finally, we investigated the presence of the Population Y signal in the newly produced
data with the statistic f;(Mbuti.DG; Onge.DG; Mixe.DG, Ancient Brazilians). While we
identified a significant affinity (Z=3.75) with the Fabuticabeira II 2400BP group, we found
the signal is driven by a single individual (JBToo9). Similarly, we obtain significant genetic
attraction between Onge and one Cabecuda individual (CBEoo4, 7Z=3.52), while all other
samples do not reach values close to significance (supplementary Table 04). Importantly, we
did not find evidence of the Population Y signal in the recent Amazonian individual
Palmeiras Xingu 500BP, despite the fact that this ancestry was firstly described in present-
day Amazonian populations. The Population Y signal was not found in Capelinha_10.000BP,
despite its association to Paleoamerican cranial morphology (RAGHAVAN, M et al., 2015;
SKOGLUND et al., 2015). We furthermore tested the presence of differential affinity of ancient
Brazilian individuals to the 40,000-year-old Tianyuan genome from China using the statistic
[+ (Ancient Africans; Tianyuan; Mixe.DG, Ancient Brazilians) (NING el al., 2020). While a
number of statistics reach significance (Dataset S3), directly comparing ancient individuals
in f; (Mbuti.DG; Tianyuan; Ancient Braziliansi, Ancient Brazilians2) only JBToo9 reaches
significance in two tests. This suggests that those signals are exacerbated by the use of the
present-day Mexican population Mixe.DG and are likely due to spurious genetic attractions

in single individuals (Dataset S3).
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5.3 Discussion

Our results suggest that the early Holocene individuals from the Lagoa Santa region
were part of a common ancestral group supported by the high genetic affinity between early
hunter-gatherers from Lapa do Santo and Lapa do Sumidouro. The individual
Capelinha_10.000BP shows a generalized affinity compared to all ancient and present-day
groups from South America, suggesting a basal phylogenetic positioning of its source
population (working on gpGraph). However, the lack of a distinctive Anzick-1 related
ancestry in the 10,000-year-old Capelinha individual predates by a thousand year the
earliest evidence of South  American individuals  without this  signal
(Peru_ Cuncaicha_9oooBP and Peru_ Lauricocha 8600BP). This indicates a heterogeneous
distribution of the genetic component associated with Anzick-1in roughly contemporaneous
individuals, revealing the complexity of the earliest settlement history of South America.

Intriguingly, we detected two distinct genetic attractions between the Lapa do Santo
individuals and late Holocene groups (7abuticabeira_II, Cabecuda, and Palmeiras). The oldest
signal of allele sharing was observed with the Sambaqui groups Fabuticabeira Il 2400BP
and  Cabecuda_s3.000BP and the second with the amazonian individual
Palmeiras_Xingu 500BP (Figure 2). This genetic attraction to individuals, separated both
thousands of Kilometers and over at least six thousand years from the Lagoa Santa group,
might indicate the survival of this ancestry through time. While there are no known
archaeological connections among those ancient groups, early genetic connections can still
be featured through shared genetic ancestry (Figure 6). On the contrary, the Population Y
signal related to Australasian populations could not be detected in the early Holocene
specimen from Capelinha using different approaches detailed previously. Considering our
further insights into this debate with the inclusion of more individuals from different
locations and time periods across Brazil - where this signal was first described in present-
day individuals - we consider it improbable to represent a distinct ancestry wave from
outside the Americas.

Riverine Sambaquis from Laranjal _6700BP and Moraes 5800BP are strongly related,

confirming a local genetic structure (POSTH et al, 2018a), possibly indicating that those
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societies corresponded to a distinct genetic group compared to the coastal Sambaquis.
However, those two groups represent only a small portion of the Riverine Sambaquian
societies therefore additional individuals associated with this culture should be tested to
confirm this pattern.

The coastal Sambaqui groups Cabecuda 3000BP and Fabuticabeira Il 2.400BP
showed high genetic affinity between each other (Figure 4). These geographically close
communities also present evidence of genetic similarities to the contemporaneous Sambaqui
individuals from the coastal Cubatao site, ~200 km further north. We also observed in the
younger burials from Fabuticabeira II (from ~1900BP to ~1100BP) an incremental affinity to
southern Jé ancestry as represented by ancient and present-day Kaingang individuals from
the inland. In particular, the youngest skeleton from Fabuticabeira II
(Fabuticabeira_II _102_1100BP) shows the highest affinity to present-day Kaingang groups
(Figure 5, S4 and Dataset S4). Coincidentally its isotopic data (87Sr/86Sr) revealed a non-local
signature compared to Fabuticabeira II individuals buried in the shellmound layers, possibly
representing a recent immigrant (Figure S6). This signal adds more evidence for a close
relationship between the proto-Jé groups from the Brazilian southern plateau and late
coastal Sambaqui moundbuilders. In fact, it is consistent with the archaeological and
historical evidence of Taquara-Itararé presence in the Southern-Central Brazilian plateau
(Araujo 2007, Noelli and Souza 2017) and with the distribution of the two-remaining southern
Jé present-day groups (Kaingang and Xokleng) overlapping the past Taquara-Itararé
geographic distribution (FERREIRA; NOELLI, 2007) (Figure 6).

However, besides the clear presence of Taquara-Itararé ceramic tradition in the area
surrounding Galheta IV site, our genetic data shows that Galheta IV _1400BP individuals are
genetic similar to the earlier classical sambaqui individuals from Fabuticabeira II and
Cabecuda. Therefore, the observed differences in the material culture at Galheta IV site do
not imply a turnover event of the hunter-gatherer groups present in the area before 2000BP
(Figure 4 and 5, Datasets S1 and S4).

Moving north to the southeast coastal region, the Sambaqui Limao individuals added
more complexity to the occupation history of the Brazilian shoreline. The Sambaqui_ Limdo
individuals represent at least two distinct genetic components in the region. The first
occupation characterized by the older individual Sambaqui Limdo EPSoo2 2700BP, and

subsequently by the Sambaqui Limdao_EPS 2000BP group, show a significant affinity to the
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northeastern hunter-gatherer from Pedra_do Alexandre o2 and to the later Amazonian
individual  Palmeiras _Xingu_s500BP. Importantly, comparing the Sambaqui_Limdo
individuals to the other coastal groups we do not observe an extra affinity with other
Sambaqui groups located further south spanning between 3000BP to 9ooBP. According to
historical records, the region of Espirito Santo shows a complex history of occupation
represented by a Tupi-Guarani related expansion along the coastline, coexisting with the
presence of other Tupian groups and possibly with Sambaqui moundbuilders. Our results
indicate the first direct genetic evidence for the spread of the Tupian related ancestry at the
Brazilian Shell-mound societies in the southeast. This is revealed by the high affinity between
the younger individual from Sambaqui Limdo (EPSoo1 500BP) and the present-day
individual from the ethnolinguistic group Zoro indicating a possible arrival of Tupi-related
ancestry on the coast at least by 500 BP (Dataset S5).

To conclude, while at broad scale our results show a genetic connection between
present-day central Je groups and coastal ancient groups, they also indicate that
contemporaneous Sambaqui moundbuilders along the south and southeast Brazilian coast
did not represent a genetically homogenous entity. They were later influenced by distinct
patterns of admixture with Tupian-related ancestry arriving in the north and an extra pulse
of Je-related ancestry spreading in the south. Further ancient genomic data from inland
individuals will be critical to better characterize the timing and directionality of the

described human movements (Figure 6).
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Figure 6: Genetic affinities among the ancient groups. The shade lines represent the genetic
lineages represented by the symbols in the chronological order. The gene flow between

groups/individuals are represented by the shaded connectors. The dates on the side refer to the
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archaeological and Ci4 dating of the skeletons analysed here. The curved arrow represents the
possible exchange of individuals (burial 102, non-local ind.) The dashed lines indicate the survival of

Lapa do Santo ancestry in the later settlements.

5.4 Materials and Methods

5.4.1 Ethics Statement

All the samples analyzed in this study are part of a collaborative bi-national project
among the Laboratory of Archaeology, Environmental and Evolutionary Anthropology
(LAAAE), Human Population Genomics at the University of Sao Paulo, and the Max Planck
Institute for the Science of Human History (MPI-SHH) - Jena, Germany. The skeletal remains
were excavated and preserved in Brazil and later provided to our project through the
“Instituto do Patrimonio Historico e Artistico Nacional” (IPHAN) under the official
permission to perform destructive analyses to recover the aDNA preserved in those
specimens (supplementary material - Permits).

All samples were adequately introduced in our internal database through photographic
documentation and collection of all relevant information and submitted to CT scanning to
retain morphological features based on the 3D reconstruction. The CT scans for the samples
described in this study were performed at the MPI-SSH - Jena and the University of Sao Paulo

- Brazil.

5.4.2 Ancient DNA processing

After the compilation and organization of the database, all human skeleton elements
used in this study were submitted to the preparation process for introduction into the "clean
room" at the Max Planck Institute for the Science of Human History (MPI) at the city of Jena
(Germany). The material was photographed and stored in new plastic bags. Petrous bones
and teeth were exposed for one hour to ultraviolet radiation (UV) on both sides to reduce the
exogenous DNA contamination by chance, before performing the sampling process. Among

28 and 60 mg of bone powder was obtained from the sampling of tooth dentine from the
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inside (dental crowns), powdered using a dentist drill bit rotated at low speed. The petrous
bones were sampled following the protocol described by Pinhasi et al. (2015).

We processed 96 skeleton elements - teeth and temporal bones from 29 sites: Abrigo do
Angjelo (1), Buritizeiros Caixa d'agua (6), Capelinha (4), Cabecuda (4), Cubatdo (), Sambaqui do
Limao (1), Estreito (1), Galheta 1V (5), Hatahara (1), Fabuticabeira II (21), Ferimum (2), Fustino
(4) , Lapa do Santo (2), Laranjal (2), Loca do Suin (4), Moraes (3), Palmeiras-Xingu (2), Pavdao XVI
(1), Sambaqui alecrim (5), Sao Fosé II (1), Pedra do Alexandre (2), Amazon - Not informed (1), Gruta
das Caretas (1), Marabaixo-Macapd (AP) (1), Ramuse Nobrega (GO-RS-o01) (1), Kaingang burials
(2), Vau-Una (1), Vale Verde 1 (1), Toca da Barra da Fanela do Antonido (1) (Supplementary table
S1and S2).

5.4.3 Extraction

The 50 to 8omg of bone powder was collected from the 93 skeletal samples, prepared
to the digestion of the bone matrix using o.25mg/ml of Proteinase K, 0.45M of EDTA [0.5 M,
pH 8.0] and Uved H,O. They were incubated on rotation for 14-16 hours at 37°C. The extracts
lysed were transferred to a new tube and mixed to the binding buffer (GuHCI 5M, Isopropanol
40% and Uved H,O) + 4oopl Sodium Acetate (for 1oml of binding buffer). The extraction
solution was transferred into the silica columns for high volumes (High Pure Viral Nucleic
Acid Large Volume Kit; Roche), purified using the centrifugation force combined to the
commercialized wash buffers. The total purified DNA was eluted in 2x 50ul of tris-EDTA-
Tween (TE buffer + 0.05% Tween 20), and the extracts were properly stored at -20°C

(DABNEY et al., 2013).

5.4.4 Library preparation

We produced double-stranded libraries treated with uracil-DNA glycosylase (UDG)
using 25ul of extract in 50 pl/rxn of the UDG-half protocol (MEYER; KIRCHER, 2010;
ROHLAND et al., 2015). The libraries were indexed using a unique combination of two indexes
that was incorporated in each library molecule as a sample-specific DNA barcode. The
indexed libraries of each individual were amplified using different PCR cycles to reach
1.5E+13. We produced double-stranded libraries treated with uracil-DNA glycosylase (UDG)
using 25ul of extract in 50 pl/rxn of the UDG-half protocol (MEYER; KIRCHER, 2010;
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ROHLAND et al., 2015). The libraries were indexed using a unique combination of two indexes
that was incorporated in each library molecule as a sample-specific DNA barcode. The
indexed libraries of each individual were amplified using different PCR cycles to reach 1.5E
copies per indexed library (MEYER; KIRCHER, 2010; ROHLAND et al., 2015). Amplified
products were then purified using MinElute spin columns following the manufacturer’s
protocol and quantified on the Agilent 4200 TapeStation System. The quantified samples of
the indexed libraries were pooled equimolar to reach a 1onMol to perform the shallow
shotgun sequencing screening. The enriched libraries were sequenced on

[luminaNextSeqs00 or HiSeq 4000 instruments.

5.4.5 SNPs capture, targeted enrichment

The double-stranded libraries were treated with uracil-DNA glycosylase (UDG) -using
the UDG-half protocol to reduce the presence of substitutions caused by post-mortem DNA
deamination (MEYER; KIRCHER, 2010; ROHLAND et al., 2015). Genome-wide data was
produced via shotgun sequencing as well as in-solution capture by enriching for a targeted
set of ~1.24 million single nucleotide polymorphisms scattered across the human genome
(1240Kk SNP capture) (FU et al., 2015).

Shallow shotgun sequencing was used to estimate the preservation of the ancient DNA
(aDNA) extracted from the archaeological skeleton remains. The percentage of endogenous
human DNA paired up with DNA damage at the molecule termini were used as authenticity
controls and estimates through the software EAGER version 1.92.55 (PELTZER et al., 2016) The
sequenced reads were clipped using Clip & Merge (PELTZER et al., 2016) and AdapterRemoval
v2 (SCHUBERT; LINDGREEN; ORLANDO, 2016), mapped against the Human genome
reference hgig9 with the Burrows-Wheeler-Aligner BWA (LI; DURBIN, 2009), the duplicated
reads were masked using MarkDuplicates (Picard) and the damage patterns were calculated
with mapDamage2.0 JONSSON et al., 2013).

Limited aDNA preservation was observed for the majority of the studied sites with few
exceptions. Within the coastal Sambaquis sites, the Jabuticabeira II showed excellent DNA
preservation in comparison with the other Brazilian sites. The endogenous DNA percentage

among the Jabuticabeira II individuals varied from 0.1% to 72.43% before quality filtering on
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the Shotgun sequencing run (average 17.26%). Instead, in all other 28 sites across Brazil,
human DNA percentages rarely reached above 5%.

After the shotgun screening, the individuals showing at least 0,1% of endogenous DNA
and typical damage pattern were re-amplified and captured through a genome-wide and
mitochondrial DNA targeted enrichment. After sequencing, the capture data were
demultiplexed using bcl2fastq version 2.17.1.14 (Illumina conversion software) and dnaclust

version 3.0.0 (GHODSI; LIU; POP, 20m).

5.4.6 Authentication of the ancient DNA and Genomic data processing

A total of 49 individuals passed the quality controls mentioned before after shotgun
screening and were enriched for a targeted set of 1240k SNP. The captured individuals were
aligned against the human reference genome hgi9 using the Burrows-Wheeler aligner (BWA)
(LI; DURBIN, 2009). The damage estimation, depth of coverage and the DNA capture
efficiency were estimated using published tools integrated into the Eager pipeline (PELTZER
et al., 2016). The aligned reads (bam files) for each individual were divided in two sets e.g.,
non-UDG treated single-stranded libraries (sslib) and UDG-half treated double-stranded
libraries (dslib). We performed X-chromosome contamination test using Angsd
(KORNELIUSSEN; ALBRECHTSEN; NIELSEN, 2014) for the individuals assigned to male sex
(XY) and mitochondrial DNA contamination estimate using schmutzi (RENAUD et al., 2015) for
all individuals, reported in supplementary Tables S1 and S2. We excluded 11 individuals that
show more than 4% of background contamination for at least one of each test.

Genotype calls were performed using pileupCaller
(https://github.com/stschiff/sequenceTools) on the untrimmed and trimmed reads. We
trimmed at three base pairs at both DNA sequence extremities for the double-stranded UDG-
half libraries. After independent calls on the untrimmed and trimmed sets, we combined the
genotype calls, selecting transitions from the trimmed genotype file and the transversions
only from the untrimmed ones. Compared to a simple trimming approach, this methodology
increased the number of covered SNPs and minimized DNA damage biases. For single-

stranded libraries, we also used pileupCaller with the following parameters



“randomHaploid” and “singleStrandMode”, which considers C to T substitutions only in
reverse reads, and G to A substitutions only in forward reads.

The only exceptions are the individuals from Lapa do Sumidouro (RENAUD et al., 2015),
processed previously using a non-UDG treated protocol. Due to the persistence of residual
damage in the reads after trimming, we decided to process the bam files separately keeping
only transversions from the untrimmed data.

PCA analyses were performed using present-day worldwide individuals to calculate the
PCA variation onto which ancient samples were projected. Most of the quality-filtered
ancient individuals from Brazil fall within the present-day American cluster, which includes
the ancient central and South American individuals published by Posth et al. (2018). Ancient
North American individuals (Morten Rasmussen, et al. 2014; Scheib et al. 2018), as well as Lapa
do Sumidouro samples (MORENO-MAYAR; VINNER; et al., 2018) are slightly displaced from
the South American cluster. Ancient and present-day Brazilian individuals showing a shift
towards potential sources of present-day contamination in PCA and ADMIXTURE analyses
were removed from the dataset. We finally excluded four samples with depth coverage lower
than 40,000 SNPs overlapping the 1240K panel for a total of 34 individuals with usable data

(Figure S1 and S2.A).

5.4.7 Population genetics analysis

5.4.7.1 { statistics

To define the genetic affinities within the ancient populations and between present-
day indigenous groups from Brazil, we measured the shared drift among pairs using the 3
statistics (inbreed: YES). Additionally, we created a matrix of genetic distances using the
outgroup {3 values between all pairs of groups in our dataset subtracting the values from 1 to
calculate a multidimensional scaling (MDS) plot (Figure S2.B).

We used several different combinations of groups in three datasets; (1) 1240k (Reich
dataset v32.7) + published ancient genomes (MORENO-MAYAR; VINNER; et al., 2018; POSTH
el al., 2018b) + new ancient Brazilians (Figure 3), (2) Illumina panel (REICH et al., 2012) +
published ancient genomes (MORENO-MAYAR; POTTER; et al., 2018; POSTH et al., 2018b)+
new ancient Brazilians (Figure S4), and (3) Human origins (BARBIERI et al., 2019; CASTRO E
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SILVA et al., 2020; PATTERSON et al., 2012; SKOGLUND et al., 2015, 2017) + published ancient
genomes (MORENO-MAYAR; VINNER; el al, 2018; POSTH et al., 2018b) + new ancient
Brazilians + new present-day indigenous groups (Dataset S4 and Ss). All the f-statistics
analyses were performed using the Africa Mbuti population as an outgroup, here the Mbuti
genomic data is represented by the form of diploid genotypes (DG).

To formally test the genetic affinities observed in the f3-outgroup statistics, we
computed f4-statistics (f4mode; yes) under the form of (Mbuti.DG, X; Ancient Brazilian A;
Ancient Brazilian B) and (Mbuti.DG, X, Present-day Brazilian group, Present-day Brazilian
group), where “X” represents the present-day or ancient Brazilian populations tested.

The 1240k dataset was used to investigate the affinities among ancient Brazilian
individuals/groups. The Illumina and Human Origins panels were used to describe the
genetic affinities with the present-day groups from America. Those two panels were not
combined due to the reduced number of SNPs overlapped after the merge process.

To minimize the effect of non-American ancestry, present in some indigenous admixed
groups, we chose the masked version of Illumina dataset (masking the non-Native American
variation), and we selected individuals who presented 100% of Native American ancestry in
the Human Origins panel. This selection was based on PCA and ADMIXTURE analysis (Figure

S1and S2.B). The majority of the present-day Brazilian indigenous groups passed the criteria.

5.4.7.2 Modelling genetic ancestry among the ancient groups

We also tested the minimum number of streams of ancestry necessary to explain the
genetic variation observed in the South American ancient data. The tests were computed
using the gpWave software (REICH ef al., 2012) with the following settings “allSNPs: YES” and
significance threshold “taildiff” < o0.01. Sequential combinations of right populations were
used to test the influence of those right groups in our results. The left populations were
defined as a combination of different pairs of ancient groups. The first right population set
is a combination of populations reported by Post et al. (2018), composed by a set of non-Native
American populations, ancient Siberians, ancient Native Americans (Mbuti.DG, Onge.DG,
French.DG, Han.DG, Russia_ MAHG.SG and USA_Anzick.SG). We added also to the right
populations the shotgun data (Chile_Ayayema_ 5100BP.SG, E_San_Nicolas.SG,
Mainland Chumash.SG, San_Francisco_May.SG, LSCIL.SG - SanClemente-
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SantaCatalina_800BP, Chipewyan.DG, Russia_Karelia_ HG.SG, and the present-day Mexican
groups Zapotec and Mixe). To understand better if we are chosen the best set of right
populations, we prepare a set of comparisons using different right populations. We start with
a set of outgroups composed by non-Native American and Anzick (outgroup 1). Then we add
another individual or group to our “golden list” of candidates and estimate again the number

of genetic streams. The best combination of right population is presented in the Dataset S2.

5.4.7.3 Direct AMS 14C - Radiocarbon dating

We directly radiocarbon-dated 25 individuals from the 34 new individuals with genomic
data to estimate the temporal occupation of the studied sites. One bone fragment from each
individual was sent to Curt-Engelhorn-Zentrum Archiometrie gGmbH in Mannheim and the
resulting dates are presented in Table S1.

The new individuals directly dated from Fabuticabeira II (~2400 - 2300 yrcalBP),
Galheta 1V (~1000 yrcalBP), Capelinha I (~10000 yrcalBP), Sambaqui do Alecrim (~5100
yrcalBP), Pavdo XVI (~1500 yrcalBP), Cubatio (~2700 - 2500 yrcalBP), Cabecuda (~3500
yrcalBP), Palmeiras-Xingu (~500 yrcalBP), Vau-Una (~600 BP) and Lapa do Santo (~9500
yrcalBP) overlap in time with previously published indirect dates from the same sites or with
other directly dated individuals (Posth et al. 2018).

Among the Sambaqui Limdo (EPS) individuals, dates vary from ~2700 yrcalBP to ~500
yrcalBP. These dates provide us with chronologic information about the occupation of this
site that was lacking thus far.

The “C dates mentioned above are not yet adjusted for the marine radiocarbon
reservoir effect, which can largely influence age estimations from marine diet-based

societies like the shell middens groups.

5.4.7.4 Uniparental markers and genetic diversity

In order to gain an overview on the mitochondrial DNA diversity among the ancient
individuals from Brazil, we produced mitochondrial DNA capture data for each sample, and
we assigned mitochondrial haplogroups using Haplogrep 2.0 and Haplofind (VIANELLO et
al., 2013; WEISSENSTEINER et al., 2016). We performed the haplogroup assignment using four
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quality thresholds (qo, q10, g20, and g30) on the schmutzi likelihood estimate to reconstruct
the mitochondrial consensus sequence. The results from Haplogrep 2.0 and Haplofind were
compiled and compared to test the differences in the haplogroup assignment using both
methods. We used the YhaploCaller (POZNIK et al, 2016) to assign Y-chromosome
haplogroups followed by manual checking to verify the called SNPs for each male individual.

The pairwise FST presented in figure 2C was performed using the mitogenomes aligned
using the Muscle and manually inspected/edited. The mitochondrial indels and mutational
hotspots under the nucleotide positions 309.1C(C), 315.1C, AC indels at 515-522, 16182C, 16183C,
16193.1C(C), and C16519T (VAN OVEN; KAYSER, 2009) were removed from the alignment, as
well as all individuals that presented enormous amounts of missing data.

The heterozygosity was estimated using the pseudo-diploid genotypic calls and
calculated using the ratio between the number of sites covered in heterozygosity to the total
number of sites covered for the individual genomic data, multiplied by two. The individual
values were grouped in broad region or archaeological context clustering. To investigate the
magnitude of the differences in the heterozygosity levels we performed the non-parametric
Kruskal-Wallis test. Conover's post-hoc analysis was performed to determine the differences

between groups using a correction for multiple comparisons approach (R packages).

5.4.7.5 Runs of homozygosity

In order to investigate the lower heterozygosity pattern observed in the Jabuticabeira
IT individuals we used the hapROH to estimate the length of fragments in homozygosity. We
included only individuals with coverage higher than 190.000 SNPs. We detect the ROH
segments among the ancient individuals from Brazil using the default setup for hapROH
pipelines and the 1240k individuals as the reference dataset (RINGBAUER; NOVEMBRE;
STEINRUCKEN, 2020).

5.4.7.6 Kinship analysis

To investigate the degree of genetic relatedness among the ancient individuals we
applied two different methods, the first using READ (Relationship Estimation from Ancient
DNA) (KUHN; JAKOBSSON; GUNTHER, 2018) software, and the second based on allelic non-



69

correspondence rates between pairs (KENNETT et al., 2017). We were able to detect kinship
only at the Jabuticabeira II site. Our dataset on this site is represented by 21 individuals and
it housed a considerable number of related individuals of the first and second degree of
relationship. We reconstructed the pedigree from the comparisons between pairs,
confirming the signs of kinship with both methods (Figure S5). We keep only one of the two

individuals from each pairwise comparison that presented the first degree of relatedness.

5.4.8 Terminology among the ancient individuals or groups

It is important to note that the terminology here used to classify the ancient Brazilian
societies do not represent the entirety of the diversity of the pre-Columbian peoples of this
region. The archaeological information about these ancient societies shows a complex
demographic scenario of historical interactions, replacements, and admixture. The complex
aspects of the contextual diversity of those groups render it difficult to establish a
classification system that succeeds in capturing the genetic diversity found in Brazil during
the Holocene period. To connect the cultural assemblages and the genetic patterns observed
across the Brazilian fertile areas, we used the combination of the following classifications;
foraging strategy (Hunter-fisher-gatherer - Horticulturist-ceramist), the time scale (Early
Holocene ~10.000BP -7000BP, Mid. Holocene ~7000BP-4000BP and Late Holocene
~4000BP-0BP), Cultural assemblages (Riverine Sambaquis, Coastal Sambaquis, and Cerritos,
Ceramist traditions Taquara-Itarare, Una, and Tupiguarani), and Geographical Broad
Regions (Amazon, Northeast, Central Brazil, Southeast Atlantic Coast and South Coast).

The Cultural assemblages, in particular, represent part of a more diverse material
culture record, important to contextualize the occupation of the south coast. The term
“tradition” was applied to refer to a set of elements or techniques in the ceramic production
(from the making process of the pottery vessels to the ceramic style), temporarily persistent
in the Archaeological records. In a broader sense, this term represents an equivalent of
“complex” or “horizon” in the European classification (e.g., Bell beaker complex). Directly
associated with present-day ethnolinguistic groups, the Ceramists from the mid-late
Holocene represent the connection of the ancient individuals to the present-day indigenous
groups. However, the present-day representative groups in our dataset represent only a

small proportion of the diversity of indigenous communities living in Brazil nowadays.
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6. Discussao geral

6.1 Limitacoes das abordagens arqueogenéticas no estudo de

grupos costeiros brasileiros

O aDNA constitui uma pequena porcao do DNA total extraido. Determinar a
autenticidade do DNA extraido ¢ um dos desafios mais debatidos entre especialistas. As
modificacoes quimicas tipicas dos aDNA, como a desaminacao da citosina nas extremidades
3’ e 5" e tamanho dos fragmentos do aDNA sequenciados sio caracteristicas fisico-quimicas
que nos possibilitam autenticar o DNA enddgeno extraido. De forma geral, quanto mais
antigo for espécime analisado maiores sao os niveis de excesso dessas modificacoes
caracteristicas nas extremidades dos fragmentos.

Associado aos padroes de dano no DNA, a fragmentacao reduz nossa capacidade de
sequenciamento em ampla cobertura do genoma. A maioria dos estudos genomicos de
grupos antigos nos mostra que a preservacao do aDNA em amostras de regioes tropicais ¢
baixa comparada com as amostras humanas de regioes temperadas ou permanentemente
congeladas. Nos ultimos anos 484 espécimes humanos antigos de populacoes nativas
americanas foram sequenciados e analisados, segundo o Allen Ancient DNA Resource
(https://reich.hms.harvard.edu/allen-ancient-dna-resource-aadr-downloadable-genotypes-
present-day-and-ancient-dna-data’, version v44.3), criado com o intuito de fornecer um
conjunto de dados genomicos unificado de populacoes humanas antigas e contemporaneas
mundiais. Tal plataforma intenciona facilitar a reprodutibilidade dos achados para as
analises de historia populacional e evolutiva. Podemos destacar uma maior
representatividade da regido América Central e Norte nos dados analisados em comparacao
com as populacoes antigas e atuais Sul americanas, como as populacoes indigenas brasileiras

- Figura 3.
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Figura 3: Distribuicio geografica dos dados genomicos produzidos nos dltimos anos. (A)
Genomas disponiveis no banco de dados Allen Ancient DNA Resource (V 44.3); (B) genomas produzidos
no ambito do presente estudo. O histograma no canto inferior esquerdo representa a contagem de
individuos com dados disponiveis e a coordenada longitudinal correspondente a cada individuo. Ja o
boxplot dos quartis maximo e minimo no canto inferior direito apresenta a diferenca em quantidade
de DNA enddgeno extraido para cada regifio brasileira amostrada. A linha vermelha destaca o valor de

corte de 1% de DNA enddgeno.

A retencao do DNA na matriz ossea se deve a associacao das moléculas de DNA aos
cristais de bioapatita durante o processo de mineralizacdo o0ssea. Esse processo ¢
diretamente influenciado pelas condicoes ambientais como; acidez do solo, umidade e
temperatura (KONTOPOULOS et al., 2019), podendo afetar drasticamente a obtencao de aDNA
alvo para a captura genomica direcionada.

Dentre as macro-ecorregioes brasileiras estudadas foi possivel observar a prevaléncia
de valores menores que 1% de DNA enddgeno (eDNA) entre a variacao em porcentagem eDNA

obtido através dos métodos convencionais de extracao de aDNA.
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A regiao Nordeste apresenta individuos com niveis muito inferiores a 1% de eDNA,
assim como os sitios amazonicos e o sitio com presenca de ceramica na regiao costeira Sul
brasileira. Dentre os registros esqueletais analisados para a regiao Nordeste apenas um
individuo do sitio Pedra do Alexandre apresentou quantidade suficiente de eDNA para ser
sequenciado. Podemos destacar também que esse sitio apresenta evidéncias de um processo
de diagénese ossea acentuado, associado a intensa atividade microbiana no solo, que
ocasiona um maior nivel de dificuldade na extracao do colageno e datacao radiocarbonica do
material encontrado no sitio arqueoldgico (LAVALLE SULLASI; SANTOS; DA SILVA, 2018).
Possivelmente, o decurso de deplecao dos niveis de colageno presente nos ossos desses
individuos também afeta a retencao das moléculas de eDNA nos intersticios da matriz 6ssea
e associacao do DNA aos cristais de bioapatita (KONTOPOULOS et al., 2019).

Fatores socio-culturais também podem desempenhar um papel importante na
preservacao do tecido 6sseo e consequentemente do DNA associado. Algumas praticas
mortuarias, como exposicao dos 0ssos a temperaturas elevadas como a queima incompleta
dos restos ou processamento quimico dos corpos sepultados podem interferir diretamente
na preservacao do material genético.

Dentre os esqueletos analisados nesse estudo, podemos destacar a preservacao de
aDNA do material encontrado no sitio Jabuticabeira II, que apresenta individuos com
cobertura genomica mais alta do que os demais sitios da regido, entre (240.000 - 930.000
SNPs capturados usando o painel 1240Kk) (Tabela suplementar S1 - manuscrito A). Porém a
cobertura dos dados genomicos analisados ¢ bem reduzida em muitos casos menor que 1 X.
Apesar da baixa cobertura genomica foi possivel estabelecer as relacoes de ancestralidade
dos grupos indigenas antigos brasileiros e identificar pela primeira vez sinais genéticos de

contato entre os grupos litoraneos e continentais.

6.2 Contribuicoes genéticas e os desafios interpretativos associados

aos estudos de humanos antigos

O trabalho apresentado nessa tese traz algumas percepcoes sobre a dinamica

populacional humana na costa brasileira e contribui com um primeiro olhar mais
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aprofundado sobre a diversidade genética dos grupos construtores de Sambaqui,
apresentando as primeiras evidéncias de contato entre os grupos proto-jé e os Sambaquis da
regiao atlantica Sul e influéncia de grupos falantes de lingua Tupi para o arcabouco genético
dos sepultamentos tardios da regiao Sudeste.

Os grupos construtores de Sambaquis das regioes Sul e Sudeste apresentam algumas
similaridades no que abrange a cultura material dos sitios. O que sugere que os construtores
de Sambaqui dessas duas regioes representam um continuo arqueologico, e sdo, portanto,
uma unica populaciao (GASPAR, 2004).

Por outro lado, em um contexto local, os registros arqueoldgicos evidenciam uma
regionalidade dos contextos culturais de ocupacao desses espacos. As diferencas na cultura
material, praticas mortuarias e na construcao dos concheiros levaram os pesquisadores a
debater se a heterogeneidade dos registros arqueologicos reflete a diversidade biologica de
seus construtores (GASPAR, 2004; LIMA, Tania Andrade, 2000; VILLAGRAN, 2013).

Nossos achados comparando as duas regioes costeiras, localizadas na area litoranea de
Laguna em Santa Catarina e na costa do Espirito Santo, possibilitaram evidenciar uma
distincao genética clara entre os grupos Sambaqui da Costa Sul (Jabuticabeira Cabecuda e
Galheta IV) e os Sambaquis da regiao Sudeste (Cubatio e Sambaqui do Limao). Nossos
resultados apontam para uma estruturacao geografica dos grupos costeiros, separando os
concheiros do Sul e Sudeste em gradiente genético. Tal gradiente ¢ definido pelos concheiros
ao Sul (e.g. Jabuticabeira II e Cabecuda) e o Sambaqui do Limao em outra extremidade da
distribuicao. O sitio Cubatao, dentro de tal gradiente, apresenta mais afinidade genética com
os Sambaquis da regiao de Laguna, quando comparado com o Sambaqui do limao, Figura 4 -
manuscrito A.

Em um contexto regional os construtores do Sambaqui Cabecuda e os sepultamentos
mais antigos do Jabuticabeira II sao muito proximos geneticamente, podendo representar
uma populacao ancestral comum distribuida na paleo-regidao de Laguna. Ambos sitios
apresentam afinidade genética com o sitio ceramista Galheta IV, o que indica uma possivel
continuidade genética entre os sepultamentos antigos e tardios da regiao. O mesmo pode ser
observado no Sambaqui do Limao, que apresenta trés segmentos cronologicos de ocupacao,
as mais antigas com ~2600 e ~2000 AP, e que mostram uma conexao genética com o Nordeste
(cacador-coletor da Pedra do Alexandre) e Amazonia (horticulturalista do sitio Palmeiras-

Xingu), quando comparado com o sitio Capelinha no Vale do Ribeira. Esse sinal pode ser
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interpretado também como um distanciamento genético dos grupos do sudeste em relacao
ao individuo paleo-americano do Vale do Ribeira, quando comparado com esses dois
individuos.

Apesar de proximos geograficamente, os Sambaquis fluviais ndo apresentam
evidéncias contundentes de terem contribuido geneticamente para a formacao dos grupos
costeiros daregiao Sudeste. Nossos resultados indicam um compartilhamento de alelos entre
o Sambaqui Laranjal e os Sambaquis Cabecuda e Jabuticabeira II, quando comparados com
as ocupacoes tardias do Jabuticabeira II, assim como entre Laranjal e individuos interioranos
amazonicos e do nordeste do Brasil, quando comparados com as ocupacoes tardias do sitio
Jabuticabeira II, o que poderia ser interpretado como um distanciamento genético das
ocupacoes tardias do Jabuticabeira II e Laranjal. Tal distanciamento pode maximizar a
proximidade entre os grupos testados criando um sinal de afinidade marginalmente
significativo entre os grupos do interior e Laranjal ou entre os Sambaquis do Sul e Laranjal.

O sitio Moraes apresenta uma forte afinidade genética com Laranjal quando
comparados com os outros grupos costeiros e continentais, indicando uma intensa
estruturacao local ou mesmo algum tipo de isolamento entre os grupos de Sambaquis
fluviais.

A analises de compartilhamento alélico dos grupos construtores de Sambaquis e os
padroes de afinidade genética entre os grupos reforcam a ideia de um semi-sedentarismo e
baixa mobilidade dos grupos costeiros entre ~3000 a 2000 AP (DE BLASIS et al., 1998;
FIDALGO; HUBBE; WESOLOWSKI, 2021; KNEIP; FARIAS; DEBLASIS, 2018).

A chegada dos grupos horiculturalistas na costa atlantica Sul e Sudeste foi detectada
através do compartilhamento de alelos entre esses grupos interioranos e os Sambaqui. Tal
compartilhamento pode ser dividido em trés contribuicoes distintas, duas no Sul - ambas
associadas a povos falantes de lingua Jé e outra ao Sudeste associada a povos falantes de
lingua Tupi. As movimentacoes dos grupos horticulturalistas ceramistas durante o Holoceno
tardio e o contato entre esses grupos e os Sambaquis do Sul e Sudeste nos revela que os
erupos horticulturalistas contribuiram em algum nivel para a composicao genética dos
grupos Sambaquis do Sul.

A presenca de dois eventos de compartilhamento genético com grupos proto-Jé
(Xavante e Kaingang) em periodos distintos de ocupacao do territorio litoraneo ao Sul sugere

que houve mistura entre os grupos, resultado desse contato. Tal hipotese ¢ reforcada pela
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presenca de um excesso de compartilhamento de alelos entre o grupo Xavante e os
sepultamentos mais antigos dos Sambaquis do Sul (Cabecuda e Jabuticabeira II) e a presenca
de um individuo jovem do sexo feminino com assinatura isotopica distinta dos demais
individuos do sitio jabuticabeira II (Figura S6 - manuscrito A). Sepultada nas camadas mais
recentes do Sambaqui Jabuticabeira II, o sepultamento 102 apresenta uma forte associacao
com os individuos 111/112a-b e com o atual grupo Kaingang. No entanto, nao foi possivel
modelar as contribuicoes de mistura desse individuo, o que reforca a hipotese de
compartilhamento de integrantes dos grupos Kaingang e Jabuticabeira II apos 2000 AP. Da
mesma forma que o sepultamento 102, os individuos 111/112 a-b também apresentam um sinal
e afinidade mais forte com o grupo Kaingang que nao esta presente nos sepultamentos mais
antigos do Jabuticabeira II, o que torna evidente uma proximidade/contato entre os
individuos sepultados no Sambaqui Jabuticabeira II e os grupos Kaingang do Planalto
Meridional.

A presenca da ceramica Taquara-Itararé no sitio arqueoldgico Galheta IV (~20 km do
sitio Jabuticabeira) reforca a hipotese de contato com os grupos ceramistas do Planalto
Meridional. Entretanto, nao foi possivel evidenciar uma forte associacdo do individuo
sepultado no sitio Galheta IV e o grupo Kaingang. A auséncia de um sinal de
compartilhamento genético especifico com grupos Kaingang pode representar uma dinamica
populacional diferente da encontrada no sitio Jabuticabeira II. Contudo, as limitacoes
interpretativas associadas a analise de um tnico individuo nos impedem de descartar outras
hipoteses e contribuir para o melhor entendimento sobre a chegada desse complexo
tecnocultural na regiao.

Para a ampliacao do debate em torno da contribuicao dos povos indigenas interioranos
para as comunidades costeiras e o impacto dessas relacoes para as ocupacoes litoraneas
tardias ¢ necessario estabelecer novas estratégias metodologicas de estudo dos sitios
cerimoniais da regiao. Ampliar unicamente o banco de dados costeiro talvez nao nos permita
responder questoes tao amplas como a chegada de outros grupos étnicos a costa e o
desaparecimento de um dos eventos demograficos mais expressivos da arqueologia
brasileira. Contudo, o estudo genético dos individuos sepultados nas camadas mais recentes
do sitio Jabuticabeira II, assim como sitios arqueoldgicos importantes para a contextualizacao
da histdria tardia da costa brasileira, tais como os Cerritos de Indios, os acampamentos

costeiros na Regiao Sudeste e outros sitios Sambaqui com presenca de ceramica, podem
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trazer luz a esse debate, contribuindo para o melhor entendimento da historia dos grupos
costeiros brasileiros.

Assim como as ocupacoes tardias do sitio Jabuticabeira II no litoral Sul, a contribuicao
genética de grupos proto-Jé é evidente entre as ocupacoes mais antigas do sitio Sambaqui do
Limao entre 2600 a 2000 AP. O sepultamento mais recente do S. Limao (~500 AP) apresenta
uma outra contribuicao genética que o aproxima dos grupos Tupi amazonicos.

A presenca de outros grupos falantes de lingua Tupi e Macro-Jé no litoral do estado do
Espirito Santo como os Tupinambas, Puris e Tupiniquins tem sido reportada nos registros
historiograficos e genéticos da regiao (Bentivoglio 2017, Castro e Silva et al., 2020). No
entanto, a excecao dos descendentes dos Tupiniquins, tais populacoes ainda nao estdo
presentes nos estudos genéticos de povos indigenas contemporaneos. Os Tupiniquins foram
desconsiderados durante a preparacao do manuscrito por apresentarem miscigenacao com
populacoes nao americanas, o que dificulta o estudo das relacoes intracontinentais em
funcao do viés introduzido nos padroes de afinidade genética entre os grupos.

Os grupos Xavante no Planalto Central apresentam um sinal de afinidade genética com
o sitio Vau, localizado no sul do estado da Bahia. Nossos dados confirmam pela primeira vez
a proximidade da tradicao Una (representada pelo sepultamento do sitio Vau) aos falantes Jé
do Brasil Central, corroborando a ideia que a tradicao Una representaria os grupos Jé ou
proto-Jé que ocuparam a regiao do Brasil Central e Nordeste.

O sepultamento 2 do sitio Palmeira - Xingu, localizado na regiao nordeste amazonica,
e contextualizado como um sitio ceramico com evidéncias de multiplas ocupacoes humanas
durante o Holoceno tardio (~2200 a 470 AP), foi identificado como pertencente as tradicoes
ceramistas Coriabo e Tupiguarani. Esses dois grupos ceramistas estao associados
respectivamente aos falantes de lingua Caribe e Tupi-Guarani. Comparando o sepultamento
2 com os grupos indigenas disponiveis para esses dois grupos linguisticos (Arara, Arara,
Parakana, Kaapor- Urubu Kaapor, Nandewa, Mbya e Kaiowa) podemos inferir que Palmeira
- Xingu apresenta um sinal significativo com grupo Arara quando comparado com Parakana
unicamente. Ampliando o numero de SNPs usando é possivel observar uma similaridade
desse individuo com grupos Tupi, Tupi-Guarani e Caribe (Figura 5 - manuscrito A).
Entretanto, nao foi possivel atribuir uma populacao indigena contemporanea que tenha

contribuido de forma expressiva para o mosaico genético desse individuo.
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A domesticacao de plantas e animais na América do Sul (com excecdao da regiao
Patagonica) foi um processo longo e gradual que ocorreu de forma multipla em diferentes
partes do territorio sul-americano, durante a transicao entre o Holoceno médio e tardio
(GOLDBERG; MYCHAJLIW; HADLY, 2016). Os grupos horticulturalistas do Holoceno tardio
representam esse processo de transicao para a producao regular de alimentos associados a
um sedentarismo mais proeminente e adensamento populacional. Os dados genéticos, por
sua vez, mostram que a medida que avancamos na escala temporal, partindo dos grupos
holocénicos iniciais até os horticulturalistas-ceramistas, tornam-se perceptiveis relacoes de
compartilhamento genético menos abrangentes e mais estruturadas. Neste sentido, o
contexto regional se torna mais proeminente podendo refletir, em alguns casos, tais
mudancas culturais nos grupos antigos estudados. No entanto, sabemos, com base na
diversidade dos povos indigenas brasileiros, que esse cenario homogéneo de transicao
cultural nao se aplica a varios contextos étnicos, o que torna mais dificil a construcao
simplificada de modelos demograficos que incluam grupos diversos em um territorio amplo

como o Brasil.

6.3 Investigacao do sinal australasiano e possiveis implicacoes para

os modelos demograficos antigos

O sinal australasiano foi descrito em grupos indigenas atuais como Surui, Karitiana,
Chotuna e Xavante (CASTRO E SILVA et al., 2021; SKOGLUND et al., 2015). No entanto, nao ha
nenhum sinal forte dessa contribuicio em individuos americanos do Holoceno inicial.
Sabemos que os dados genomicos antigos, especialmente da regido sul-americana,
apresentam certas limitacoes, como a baixa cobertura genomica e a reduzida
representatividade dos povos indigenas nos bancos de dados publicos.

As ocupacoes antigas da regiao de Lagoa Santa (sitios Lapa do Santo e Lapa do
Sumidouro) estavam no centro do debate académico no que se tratava da investigacao dessa
contribuicao transcontinental presente até muito recentemente apenas em dois grupos
amazonicos (Surul e Karitiana). Apos a investigacdo de dados genomicos dos

paleoamericanos do Brasil central foi possivel concluir que o sinal australasiano esta em
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pequenas proporcoes de contribuicio (entre 3 a 5%) e em apenas um individuo analisado
(Moreno Mayar et al 2018), semelhante aos dados encontrados para os grupos Amazonicos.
Dentro desse contexto, o sepultamento 2 do Sambaqui Capelinha poderia contribuir para o
melhor entendimento dessa ancestralidade nao-nativa.

Os testes de compartilhamento de alelos mostram que a afinidade genética com
populacoes autralasianas em individuos antigos de Lagoa Santa nao ¢ consistente e, portanto,
pouco confiavel, sendo presente em apenas um individuo. O sinal genético de afinidade com
populacoes indigenas das ilhas Andaman (Onge) aparece unicamente em algumas
comparacoes. Embora ausente nos individuos de Lagoa Santa, foi possivel identificar tal sinal
de ancestralidade em dois assentamentos posteriores de grupos costeiros, Jabuticabeira Il e
Cabecuda (Z> 3,1). Investigando mais detalhadamente, o sinal é deve-se a dois individuos
(sepultamentos 38 - Jabuticabeira II e 15 - Cabecuda), ao passo que todas as outras amostras
nao atingem o limiar da significancia.

Capelinha nao apresentou nenhum sinal genético que nos possibilita identificar algum
excesso de compartilhamento de alelos com outros grupos antigos ou modernos. E
importante ressaltar que nao encontramos nenhuma evidéncia do sinal autralasiano nesse
individuo, apesar do mesmo possuir a morfologia semelhante ao “povo de Luzia”. Avaliando
o compartilhamento de alelos entre os genomas antigos brasileiros e a linhagem relacionada
a Clovis (Anzick 1) foi possivel confirmar o excesso de compartilhamento de alelos entre
Anzick-1 (~ 12.800 BP) e 0os genomas antigos, especialmente Chile Los Rieles (12.000 AP) e
Lapa do Santo (9.600 AP) (POSTH et al., 2018a). Os resultados para os testes com Capelinha
mostram que, como os grupos paleoamericanos de Lagoa Santa, o sepultamento 2 apresenta
uma afinidade genética similar aos grupos antigos do Brasil Central com o individuo Clovis.

A persisténcia do sinal genético associado a representantes antigos da Lapa do Santo
em populacoes tardias como os Sambaquis da Costa Sul e Palmeiras-Xingu indica a
sobrevivéncia dessa ancestralidade ao longo do tempo. No entanto, em um contexto sul-
americano, nao ha evidéncias de um compartilhamento de cultura material entre esses
grupos, tampouco de que seja coesa e compativel com a ampla distribuicao de um complexo
socio cultural como o complexo Clovis na América do Norte (GOLDBERG; MYCHAJLIW;
HADLY, 2016). A recuperaciao de informacoes genéticas de outros individuos antigos das

areas adjacentes aos grupos tardios poderia melhorar nosso poder de tracar possiveis rotas
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migratorias que busquem explicar a persisténcia genética dessa ancestralidade ao longo da

historia genética dos grupos holocénicos tardios.

6.4 Consideracoes Finais

Tendo em vista a precarizacio da assisténcia governamental aos povos indigenas em
muitas localidades do territorio brasileiro e os constantes ataques as comunidades
tradicionais que tém sido cada vez mais expressivos, se faz de extrema importancia a inclusao
responsavel e humana das comunidades nos estudos cientificos, assim como na
regulamentacao do uso das informacoes genéticas desses grupos. A preocupacao ética
extrapola, nesse sentido, uma dimensao burocratica da pesquisa e torna-se também um
compromisso ético-politico dos pesquisadores imbricados.

Esse debate se estende ao uso dos dados arqueogenéticos a ambito nacional e
internacional. Atualmente, as acoes arqueologicas de prospeccao, abertura de escavacoes e
transporte e envio de amostras para centros de pesquisa seguem o conjunto de regras e
fiscalizacao proposto pelo Instituto do Patrimonio Historico e Artistico Nacional (IPHAN), que
tem como finalidade preservar e monitorar os bens historico-culturais brasileiros. Contudo,
a arqueogenética ¢ um campo relativamente novo na Ciéncia e nao ha um conjunto de boas
praticas unificado para a utilizacdo dos registros arqueologicos antigos nos estudos de
arqueogencética, nem para a utilizacdo e manutencao dos dados gerados nesses trabalhos.
Sendo assim, muitas vezes, as praticas sao fundamentadas no bom senso profissional dos
pesquisadores nao locais.

Os métodos aplicados atualmente para a obtencao de aDNA sao em sua totalidade
invasivos e destrutivos. Tais caracteristicas tornam o uso irresponsavel e irrefletido do
material arqueoldgico uma perda irreparavel para as futuras geracoes, tanto em termos de
materiais como em termos de ameaca a memoria ali contida. A elaboracao de principios
éticos que envolvam cuidado e respeito aos remanescentes ancestrais dos povos originarios
em todo o territorio faz se de extrema urgéncia (ALPASLAN-ROODENBERG et al., 2021). Zelar
pelo patrimonio historico e cultural dos povos originarios presentes em instituicoes e

museus vai muito além de zelar pelo conhecimento dos povos antigos, mas sim, zelar pela
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garantia que as proximas geracoes terao acesso ao patrimonio historico e cultural de seu
povo, atualmente ameacado pela precarizacao da gestao publica.

Nesse sentido, ¢ nosso dever respeitar e considerar a participacao ativa das
comunidades originarias nas decisoes que definem o patrimonio historico cultural e
biologico exposto em museus ou colecoes institucionais, garantindo assim o acesso dessas
comunidades aos espacos de decisao. Contudo, o passado evidencia que nem sempre
questoes sociais em estudos populacionais humanos foram conduzidas de forma séria e
respeitosa para com alguns grupos ¢étnicos estudados. Sendo assim, esse apontamento traz o
desafio a geracao atual e futuras de pesquisadores de tornarem os centros académicos
lugares mais acessiveis aos grupos originarios, incentivando a mudanca necessaria para que
possamos garantir a integridade - sobrevivéncia dos grupos indigenas e posteriormente a

presenca ativa nos espacos de liderancas académicas e cientificas.
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7. Conclusoes

A producao dos dados genéticos antigos durante o periodo de doutoramento nos
permitiu estimar os padroes de contribuicao genética entre populacoes indigenas
antigas e atuais. Confrontando nossos dados com as inimeras contribuicoes
arqueologicas vigentes propiciam um primeiro passo para o melhor entendimento
sobre os processos e levas migratorias que contribuiram para a manutencao da

diversidade genética dos grupos Sambaqui da Costa Sul e Sudeste do Brasil.

As estimativas dos padroes de contribuicao genética entre populacoes indigenas
antigas revelam a radiacao de um tnico grupo ancestral e diferenciacoes populacionais

mais restritas a algumas localidades e contextos arqueoldgicos especificos.

Ha diferencas significativas entre os padroes de diversidade genética entre os grupos
Sambaqui da Costa Sul e as demais populacoes brasileiras antigas, tornando evidente
o impacto de um evento recente de reducao populacional ou os efeitos da

consanguinidade em algumas populacoes costeiras.

Os grupos construtores de Sambaqui das regioes Sul e Sudeste representam linhagens
genéticas distintas que ocuparam a regiao litoranea ha pelo menos 3000 AP, até a
chegada de pulsos migratorios vindos do interior trazendo novos componentes

genéticos a ~2.000 AP e dando origem aos sepultamentos tardios analisados.

O debate sobre a magnitude do sinal genético autralasiano nas populacoes antigas
permanece em aberto, nao havendo um consenso no que diz respeito a presenca do
sinal em grupos paleoamericanos e tampouco entre as ocupacoes tardias que

apresentaram esse compartilhamento transcontinental de alelos.



82

8. Apéendices

8.1. Apéndice A: Supplementary materials - Manuscrito A

8.1.1 Supplementary Figures
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Figure S1: Graphical representation of principal component analysis (PCA). This analysis was
performed by selecting data from recent human population sources. The continental populations are
represented by circles without apparent contour. The new data produced are represented by the
geometrical shapes with apparent contour - outline. Taking into account the level of contamination
present in the genomes produced we removed all the ancient specimens that were totally outside of
the America cluster.
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Figure S2: Overview of the pre-processing MDS-admixture. (A) Multidimensional scaling plot
- MDS, calculated using the function (1-f3 value) for the individuals and groups. (B) Graphic
representation of one the best fitted (K) for the Unsupervised Admixture analysis.
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Figure S3: f4 statistics between the ancient groups/individuals and the present-day
cthnolinguistic groups. Graphical representation of the significant f4-statistics polarized to positive
values performed on the Ancient Brazilians genomes and the Present-day present-day indigenous
groups [rom Human Origins (A) and Illumina-Reich-2012 datasets (B) - f4 (Mbuti.DG; X; present-day
indigenous groups X, present-day indigenous group Y). Size of the points represents the number of
SNPs used to compute comparisons (at least 20,000 SNPs). Colours correspond to each
group/individual tested. Bars represent the 3 standard errors, for all tests see Dataset S2.
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Figure S4: f4 statistics between the ancient groups/individuals and the present-day
ethnolinguistic groups. Graphical representation of the significant f4-statistics polarized to positive
values performed on the Ancient Brazilians genomes and the Present-day present-day indigenous
groups [rom Human Origins (A) and Illumina-Reich-2012 datasets (B) - {4 (Mbuli.DG; X; present-day
indigenous groups X, present-day indigenous group Y). Size of the points represents the number of
SNPs used to compute comparisons (at least 20,000 SNPs). Colours correspond to each
group/individual tested. Bars represent the 3 standard errors, for all tests see Dataset S2.
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Figure S5: Accessing the genetic relatedness in ancient genomes from Brazil. Estimates of
relatedness based on genome wide pairwise mismatch rate (PMR) from the ancient Sambaqui groups.
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Figure S6: Accessing the isotopic signature of individual from Jabuticabeira II site. Estimates
of mobility (locality) based on 87Sr/86Srf values from the ancient Sambaqui individuals. We also
performed the Wilcoxon and t tests to investigate the significance of the differences between groups
(A and B) (p-values = 0.017 and 0.036, respectively).

8.1.2 Supplementary Tables

e Table S1 - Data overview for the 35 ancient individuals reported in this study with
genome-wide data: Archaeological information, radiocarbon dating and ancient DNA
summary statistics. Samples overview

e Table S2 - Data overview for the 61 ancient individuals non-aDNA preserved reported

in this study: Archaeological information, radiocarbon dating and ancient DNA
summary statistics.



Table S1 - Data overview for the 35 ancient individuals reported in this study with genome-wide data: Archaeological information, radiocarbon dating and ancient DNA summary statistics.

38

Amazon

Damage restricted (3' Group assignment Human
Samples 1D Library ID(s) Site - Burial, Anatomical element Cal. BP (BC/AD) 95.4% Sex X contamination (%) mtDNA cont. Y-chromosome MT-haplogroup -3) (site_burial/info_Ci4.date) 1240k Origins

= . Palmeiras-Xingu - no information, . .

'gn Palmeira 121 PLMoo1.A0101 Tooth cal AD 1416-1446 XY 1,26 0,01 Qibia B2b-N 0,26 0,26 Palmeiras Xingu_500BP 367.897 180.965
CABE-03 CBEo003.Ao0101 Cabecuda - Burial 16, Pars Pelrosa cal BC 1736-1536 XY 0,51 0,01 Qibiaia D1 0,16 0,18 Cabecuda_3.000BP 487.559 241.933
CABE-04 CBE004.A0101  Cabecuda - Burial 15, Pars Petrosa * XY 3,49 0,02 Qibiaia Dy 0,24 0,24 Cabec¢uda_3.000BP 392.360 193.276

GALHE4-03 GA4002.A0101  Galheta IV - Burial o3b, Pars Petrosa * XX <] 0,01 & Cic 0,26 0,2 Galheta IV_1.360BP 216.673 106.695
E icabeira I - Burial 10B (L1.25 - E1), . . .
JAB-31 JBToo1.A0101 Jabuticabeira Burial 108 (L1.25 ) cal BC 701-402 XX I} 0,01 Cic 0,14 0,15 Jabuticabeira II_2.400BP 780.926 386.19
Pars Petrosa
abuticabeira II - Burial 11 (L1.25 - E1), : . .
JAB-35 JBT002.A0101 Jabuticabeira urial 1t (L1.25 - £y cal BC 727-405 XY 0,63 0,01 Qibia Cic 0,18 0,19 Jabulicabeira I1_2.400BP 313.528 153.648
Pars Petrosa
icabeira II - Burial L2.05), Pars B . .
JAB-19 JBToo9.Ao101 Jpabtutlc‘ibelr‘l urial 38 (L2.05), Pars o XY 0,4 0,01 Qibiaiar Cic 0,14 0,15 Jabulicabeira II_2.400BP 013.204 447.170
etrosa
abuticabeira II - Burial 12A (L1-25-Ea), . .
JAB-20 JBTo10.A0101 Jabuticabeira urial 124 (Li-25-E) cal BC 747-410 XX I} 0,01 I Cic 0,18 0,18 Jabuticabeira I1_2.400BP 531.456 259.618
Pars Pelrosa
JAB-21 JBTo1.Ao101 Jabuticabeira Il - Burial 12G (L1.25-Ex). * XY 0,09 0,01 Qibiaial Cic 0,24 0,24 Jabuticabeira II_2.400BP 281.806 137.065
Pars Petrosa
buticabeira II - Burial 43 (L1.77-E3), . . .
JAB-22 JBTo12.A0101 Jabulicabeira urial 43 (L.77-E3) o0 XY 0,91 0,01 Qibaia1 Cic 0,17 0,17 Jabulicabeira I_2.400BP 627.041 3006.441
Pars Petrosa

2 abulicabeira II - Buri: 2), Pars o

§ JAB-23 JBTo13.A0101 ]Pabtutlubunl Burial 110 (Lz2), Pars 0 XY 0,6 0,01 Qibiaia Cic 0,15 0,15 Jabuticabeira II_2.400BP 593.697 288.839

2 ctrosa

-~

= abuticabeira II - Burial ny/112A (Ind. . .

= JAB-24 JBTo14.A0101 Jabu ,u.nmm urial /1124 (Ind 0 XX <) 0,01 I} Cic 0,15 0,16 Jabulicabeira II_111/112a_1900BP 318.753 1560.654

3 Patologico TL1/L2), Pars Petrosa

L abuticabeira II - Burial 111/112 . . .

= JAB-25 JBTo15.A0101 hblm,ca heira Il - Burial /2B (Ind o XX ) 0,01 & Cic 0,13 0,13 Jabulicabeira II_11/112b_1400BP 705.608 347.420

= Intrusivo - TL1/Lz2), Pars Pelrosa

< E icabeira Il - Burial 34 (1.2.05 - E4), . .

JAB-28 JBT018.A0101 Jabuticabeira urial 34 (L2.05 - E4) 0 XX I} 0,01 ) Cic 0,13 0,14 Jabuticabeira I1_2.400BP 756.434 371.205
Pars Petrosa

JAB-29 JBT019.A0101 Jabuticabeira Il - Burial 102 (L1-75 E3). 0 XX & 0,01 & B2 0,13 0,14 Jabuticabeira II_102_1200BP 443.946 218.367
Pars Petrosa
abulicabeira II - Burial 15 (L1.0o5-E1), . . .

JAB-30 JBTo20.A0101 Jabuticabeira urial 15 (L1.os-Ey) cal BC 407-383 XY 1,69 0,01 Qibaia1 Cic 0,18 0,19 Jabulicabeira II_2.400BP 230.142 116.296
Pars Pelrosa

JAB-32 JBT021.A0101 Jabuticabeira Il - Burial 57 (1.2.05 - 1), cal BC 405-379 XY 0,49 0,01 Qibiaia Cic 0,17 0,18 Jabuticabeira I1_2.400BP 579.204 283.599
Pars Pelrosa
E icabeira II - Burial 12B (L1.25 - E1), - . .

JAB-33 JBTo22.A0101 Jabuticabeira urial 12B (L1.25 - E1) * XX I} 0,01 ) Cic 0,17 0,17 Jabulicabeira IT_2.400BP 703.098 343.5560
Pars Petrosa

JAB-34 JBT023.A0101 Jabuticabeira Il - Burial 25 (L2.65 £3). cal BC 728-408 XX & 0,01 & Cic 0,14 0,14 Jabuticabeira I1_2.400BP 671.520 320.193
Pars Pelrosa
abulicabeira II - Burial 17A (L.2.05 - E3), . .

JAB-37 JBT025.A0101 Jabuticabcira urial 174 (L2.05 - E3) cal BC 701-404 XY 0,06 0,01 Qibiaial Cic 0,17 0,17 Jabuticabeira I1_2.400BP 653.726 319.480
Pars Petrosa
Jabuticabeira II - Burial 41A (L2.05), Pars ) : . A )

JAB-38 JBT026.A0101 cal BC 403-371 XY 0,23 0,01 Qibiaia Cic 0,20 0,20 Jabuticabeira I1_2.400BP 664.554 323.829

Petrosa

Sample ID's reported here were provided by the LAAAE in the original bags; "*" represent the samples excluded based on the standard controls (aDNA <0,1% and non presence of DNA damage on shallow shotgun approach ); "**" It is not a Number; "6 " genetically assigned to be a

female individual



Table S1 (continued)
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same box as ind 23 - Aratu tradition,

Damage reslricled (3' Group assignmentl Human
Samples ID Library ID(s) Site - Burial, Anatomical element Cal. BP (BC/AD) 95.4% Sex X contamination (%) mtDNA cont. Y-chromosome MT-haplogroup -3) (site_burial/info_Cig.date) 1240k Origins
. ‘apelinha - Burial 02 (Luzio), Pars , "
Luzio CAPoo7.A0101 ;df’c inha - Burial 02 (Luzio), Pars cal BP 10180 - 9710 XY 0,05 0,01 Qibiaia Cida 0,23 0,25 Capelinha_10.000BP 346.739 70.828
ctrosa
CUBA -1 CUBo002.Ao101  Cubatdo - Burial 01A, Tooth cal BC 757-550 XX & 0,01 8 D1 0,22 0,23 Cubatdo_2600BP 180.786 93.416
CUBA -8 CUB008.A0101  Cubatdo - Burial 11, Tooth cal BC 809-777 XX é 0,02 8 A2 0,16 0,17 Cubatdo_2600BP 126.826 63.274
§ aqui limao - Burial i S
ES-1 EPS001.A0101 Saml.)aqul im3o - Burialid not cal AD 1421-1468 XX ) 0,01 & B2 0,23 0,20 Sambaqui Limao_500BP 699.923 349.755
provided, Pars Petrosa
.
§ Sambaqui Limao - Burial id not
:‘_,’ ES-02 FEPS002.A0101  provided. box 8.680; wardrobe 3, Eslanle cal BC 814-789 XY 0,43 B Qibiaz D1-Did1 0,13 0,15 Sambaqui Limao_2600BP 352.352 74.161
2
§ 4, praleleira 4, peso 40.15g , Pars Pelrosa
=
= ool by T A . T
3 ES-03 EPS003.A0101 o e Liive o = Bkl 3 b oy cal BC36 - cal AD 69 XX <] 0,01 <] A2-A2m 0,10 0,12 Sambaqui limdo_2000BP 434.134 216.909
= Pars Petrosa
= ambaqui Limdo - Buriali
= ES-04 EPS004.A0101 Saml.)aqul (LATRETD = B i e cal AD 54-129 XY 1,61 0,01 Qibia2 D1-Did2 0,16 0,16 Sambaqui limao_2000BP 366.695 181.258
< provided - box 8.680, Pars Petrosa
o e Sambaqui Limao - Burial id not . . . § L
ES-05 EPS005.A0101 i cal BC 89 - cal AD 45 XX <] 0,01 & Cih 0,15 0.16 Sambaqui limdo_2000BP 301.681 150.224
provided - box 8.680, Pars Pelrosa
ES-11 EPS011.A0101 Saml?aqul ILATvE) = [l ] mei & XX <] 0,01 & A2-A2m 0,18 0,19 Sambaqui limdo_2000BP 286.612 142.279
provided - box 8.680, Tooth
SK - 14 SAMo14.A0101 LTI = MaAn(llhula N1l =Jfy = o XY 2,44 031 Qibiaiaip B2 0,05 0,05 Kaingang burial_100BP 228393 119.151
Sk-hu-2026 Jé speaker, Tooth
=
= . Loca do Suin - Burial 01C #19, Pars . .
'E Pains 19 PAloo1.A0101 Pelrosa o Burial 01C #19 XY 0,33 0,01 Qib1 C4c 0,11 0.12 Loca do Suin_1C_ ~7500BP 353.464 176.189
S
= Toca do A rc - Burial 2, Pars
§ ALE1 TDA002.A0101/2 11)0: ddoflexandrcigralBars no collagen XY 0,83 0,01 Qibiaiaip Cib 0,32 0,34 Pedra_do_Alexandre_2_unavailable 249.351 127.42.
& ctrosa
E Vau - Sta.M.Viloria ind.23 - Individual
2 ID not confirmed, it was located in th
i PUC_GO-24 VSMo001.A0101 notconirmed, 1twas focated Initne cal AD 1298-1389 XY 0,32 0,01 Qibiaia1 B2b3a 0,07 0,08 Val_Una 600BP 734.562 365.137
<!
o
Z

Pars Pelrosa

Sample ID's reported here were provided by the LAAAE in the original bags; "*" represent the samples excluded based on the standard controls (aDNA <0.1% and non presence of DNA damage on shallow shotgun approach ); "**" It is not a Number; '8 " genctically assigned to be a

female individual



Table S2 - Data overview for the 61 ancient individuals non-aDNA preserved reported in this study: Archacological information, radiocarbon dating and ancient DNA summary statistics.

Damage Group assignment

Samples D Library ID(s) _Site - Burial. Analomical element Cal. BP (BC/AD) 95.4%  Sex X contamination (%) mtDNA cont. Y-chromosome MT-haplogroup restricted  (sile_burial/info_Ci4.date)
bE’.c MPEG-06 AMZoo1.Ao101  Not informed - Urna Antropomorfa T-8 (box: 29), Pars Petrosa £ & * & & & 0,02 0,01 £
3 MPEG - 32 GRCoorAo0101 Gruta das Caretas - Campo 2206/291, Cadastro: GC 31 (box 18) (N° Cat.: 1150), Pars Petrosa X £ * * * * 0,02 0,06 X
; MUAM-01 HTHoo1Ao101 Hatahara - no information, Pars Pelrosa o £ o & o & 0,00 0,12 o
g Marabaixo-4 MRBoo01.A0101 Marabaixo-Macapa (AP) - Urna A sample #2, Pars Petrosa & o o & © J 0,04 0,07 ©
< Palmeira 100 PLMo002.A0101 Palmeiras-Xingu - no information, Tooth & & 3 & 2 2 0,16 0,28 &
CABE-01 CBEoorAo101  Cabecuda - Burial 11, Pars Petrosa * * * * * * 0,01 0,00 *
E CABE-02 CBEoo2.Ao0101  Cabecuda - Burial 12, Pars Petrosa * * * * * * 018 0.29 *
3 GALHE4-01 GA4001.A0101  Galheta IV - Burial o1, Pars Petrosa * * * * * * 0,19 0,22 *
= GALHE4-05 GA4003.A0101  Galheta IV - Burial o4, Pars Petrosa cal AD 1044-1205 XX ] 0.25 ] Cic 0,26 0,28 *
2 GALHE4-09 GA4005.A0101  Galheta IV - Burial 07, Pars Petros: * * * * * * 018 0,09 *
= JAB-18 JBT008.A0101/2 Jabulicabeira II - Burial 2A (L6-E3), Pars Petrosa 0 XY o ok w3 Low cov. 0,28 0,29 *
é JAB-26 JBT016.A0101  Jabuticabeira IT - Sep. 114-L6, Pars Petrosa * * * * * * 0,04 0,08 *
< JAB-27 JBTo17.A0101  Jabuticabeira Il - Sep. 17A, Pars Petrosa * * * * * C-Cac 037 035 *
JAB-36 JBT024.A0101  Jabuticabeira Il - Sep. 15B (L6), Pars Petrosa * * * * * * 0.09 0.2 *
Capelinha 3 CAPoo1rAo0101  Capelinha - Burial 4, Pars Petrosa cal BC 7589-7516 XY £ 0,01 e Low cov. 0,21 0,22 *
Capelinha 5 CAP002.A0101  Capelinha - Burial 5a, Pars Pelrosa bt L 3 & & & 0,07 0,02 *
Capelinha 2 CAP004.A0101/2 Capelinha - Burial 3, Tooth cal BC 8600-8340 XY * e o M8-Cid 08 019 5
CUBA - 6 CUBoo1Ao0101  Cubatio - Burial 7, tooth cal BC 803-560 U £ 0,02 £ Cs -Cada 031 0,36 *
CUBA -2 CUB003.A0101  Cubatdo - Burial 01B, Tooth & & © & & 0,07 0,04 *
CUBA - 4 CUB005.A0101  Cubatio - Burial 5, Tooth & XY o 0,01 Qib Cic 0,19 018 *
iS-06 EPS006.A0101  Sambaqui Limao - Burial id not provided - hox 8.580, Tooth b L o * * * 017 0,21 S
ES-07 EPS007.A0101  Sambaqui Limao - Burial id not provided - hox 8.580, Tooth * L b > & & 0,02 0,02 >
§ EPS008.A0101  Sambaqui Limdo - Burial id not provided - box 1.354 , Tooth & XY e 0,19 L A2-Azap o1 o1 *
S EPS009.A0101  Sambaqui Limio - Burial id not provided - box 8.680, Tooth * * * * * * 0,02 0,04 *
'_"% S-10 EPS010.A0101  Sambaqui Limio - Burial id nol provided - box 8.580, Tooth L L o 9 3 9 N.D N.D *
£ Estreito o1 ESToorAo101  Estreilo - no information, Tooth * * * * * * 0,06 o1 *
§ LARAN -1 LAR003.A0101  Laranjal - Burial 2, Tooth & & o & & & 0,11 0,08 *
g LARAN -3 LAR004.A0101 Laranjal - Burial 3, Tooth * * * * * * 0,04 0.05 &
_7_5 MORAES - 1 MOS002.A0101 Moraes - Burial 42, tooth L © © & & o 0.10 0,10 *
= MORAES - 3 MOS003.A0101 Moraes - Burial 25, Tooth hd 4 2 & L 0,07 0,08 *
MOSo004.A0101 Moraces - Burial 41 A, Tooth & il = & & & 015 0,13 *
PAVAO -1 PVAoo1.A0101  Pavio XVI - Burial 1, Tooth cal AD 427-557 U o 0,01 e Cib 012 0,14 £
SK - 04 SAMo005.A0101  Sambaqui alecrim - Isolated teeth Sk-hu-222, Tooth * * * * * * 0,06 0,05 &
SK - 08 SAM008.A0101  Sambagqui alecrim - Fragmento de maxilla Sk-hu-398, Tooth * * * * * * 013 017 &
SK - 10 SAMo10.A0101  Sambaqui alecrim - Jaw Sk-hu-1918, Tooth cal BC 4036-3819 XY ki) 0,04 i) B2 023 0,20 8
SK - 12 SAMo12.A0101  Sambaqui alecrim - Mandibula Sk-hu-2576, Tooth & & o & & & 0,01 0,01 *
SK - 13 SAMo13.A0101  Sambaqui alecrim - Maxillar Sk-hu-1997, Tooth & & & J © & 0,07 0.06 *
SK - 15 SAMo15.A0101  Kaingang - Mandibula Sk-hu-20901 -Jaw - Sk-hu-2091 J¢ speaker, Tooth he XY hid 0,01 L B2 0,14 0,14 £
Burit - 08 BCA021.A0101  Buritizeiros Caixa d'agua - Burial na, Tooth * * * * * * 0,04 0,01 *
PAINS 05 LDSo02.A0101  Loca do Suin - Burial 1b, Tooth * * * * * * 0,03 0,03 *
PAINS 06 LDS003.A0101  Loca do Suin - Burial 1a, Tooth * * * * * * 0,09 0,10 *
PAINS - 03 ADA001.A0101  Abrigo do Anjelo - Burial 3 (Individual #2, PN-01.08.0637), Tooth * * * * * * 0,00 0.04 *
= Burit - 02 BCA006.A0101  Buritizeiros Caixa d'agua - Burial 3, Tooth * * * * * * 0,04 0,01 *
,«g Buril - 13 BCAo10.A0101  Buritizeiros Caixa d'agua - Burial 14, Tooth * * * * * * 0,05 0,04 *
E Burit - 22 BCAo19.A0101  Buritizeiros Caixa d'agua - Burial 8, Tooth * * * * * * 0,02 0,06 *
?5 Burit - 7 BCA020.A0101 X a - Burial 10, Tooth * * * * * * 0,02 0,01 *
< Burit - 09 BCA022.A0101 ixa d'agua - Burial ub, Tooth * * * * * * 0,00 0,00 *
lapa 03 LAPo12.A0101  Lapa do Santo - Burial 3 (Individual #2, PN-01.08.0637), Pars Petrosa No collagen XY 2,65 0,06 wx B2 0,15 0,14 *
lapa out LAPo13.A0101  Lapa do Santo - Burial 11, Pars Petrosa cal BC 7570-735: XY 13,46 0,04 > Low cov. 018 018 *
Pains-o4 LDSoo01.A0101  Loca do Suin - Burial o1a, Pars Petrosa cal BC 7054-6771 XY ok 0,01 o Az * * *
PUC_GO-08 RNO001.A0101  Sitio Ramuse Nobrega (GO-RS-o01) - Sep. 8, Long hone -femur part * * * * * * 0,09 011 *
MAX-28 JER0OLA0101  Jerimum - Burial 4 - Adulto, Pars Petrosa b i & ©J © 3 0,04 0.04 *
MAX-32 JER002.A0101  Jerimum - Burial 8 - Adulto, Pars Petrosa ke hd hd & e & 0,00 0,06 *
S MAX-06* JUSoo1.A0101  Justino - Burial 161 - Cemitério D - Adulto, Pars Petrosa b * hd * S > 0,05 0,03 *
_E MAX-13* JUS002.A0101  Justino - Burial 162 - Cemitério C - Subadulto, Pars Petrosa L L ¥ & > & 0,07 0,05 *
E MAX-19* JUS003.A0101  Justino - Burial 139 - Cemitério B - Adulto, Pars Petrosa £ i & 2 & & 0,01 0,02 *
E MAX-23 JUS004.A0101  Justino - Burial 53 - Cemitério A - Subadulto, Pars Petrosa b t © d b e 0,03 0,05 &
| MAX-25 SJ2001.A0101  S3o José II - Burial 20 - Subadulto, Pars Petrosa * * * * * * 0,01 0,04 L
2 ALE 02 TDA005.A0101 Toca do Alexandre - Burial 7a, Pars Petrosa L L wJ & 0,02 0,04 ©
Capivara - 06 TDB003.A0101  Toca da Barra da Janela do Antonido - Burial 1A, Pars Petrosa & L 3 & 3 & 0,04 0,01 *
UFRB-07 VVDoo1Ao1o1 Vale Verde 1 - Urna 5, Pars Pelrosa g 9 “ J g o 0,02 0,05 &

Sample ID's reported here were provided by the LAAAE in the original bags; "*" represent the samples excluded based on the standard controls (aDNA <0,% and non presence of DNA damage on shallow shotgun approach ); "**" It is not a Number; "3 " genetically

gned to be a female

00
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8.1.3 List of Supplementary Datasets presented in separated files.

Dataset S1 - f, stats - Genetic diversity among the ancient Samples.

Dataset S2 - gpWave analysis.

Dataset S3 - f, stats - Analysis of the Population y signal among the ancient samples.

Dataset S4 - f, stats - Genetic affinities to the present-day ethnolinguistic groups.

Dataset S5 - {, stats - Genetic affinities among the Sambaqui moundbuilders and the
present-day Zoro representative.

Dataset S6 - f, stats - Genetic diversity among the ancient Samples compared to

Anzick.
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8.1.4 Archaeological information

8.1.4.1 Sites with aDNA

Sambaqui Cabecuda

Analyzed Samples:

Samples from Cabecuda analyzed for aDNA in this study.

IPHAN-ID MPI-ID Contexto Bone part DNA

CABE-01 CBEoo1 Bur. 11 pars petrosa No

CABE-02 CBEoo2  Bur.12 pars petrosa No

CABE-03 CBEo003 Bur. 16 pars petrosa Yes

CABE-04 CBEoo04 Bur. 15 pars petrosa Yes
Chronology:

Published radiocarbon dates for human skeletons from Cabecuda®

IPHANID MPIID LAB2ID Context 14C age [yr BP]

n/a’ n/a 383505 Bur. 5 2090+30

CABE-04 CBEoo4 383566 Bur. 15 3030130

n/a n/a 3835607 Bur. 20 2020130

n/a n/a 297831 MN# 1632 2030130

n/a n/a 237832 MN 1750 1990+30

n/a n/a 297833 MN 1749 1800130

n/a n/a 207834 MN 1798 2290+30

n/a n/a 280009 Bur. 6 (Locus 1) 3870+40

From Scheel-Ybert, 2011; Farias, 2014; Saladino, 2016; Di Giusto, 2017; Kneip et al., 2018;
Estevam, 2020. 2All dates done at Beta Analytics. 3 Samples without IPHAN-ID were not
processed for aDNA as part of this study. 4 Samples obtained from the skeletons excavated
by Castro Faria during the 1920s and were housed at the National Museum (NM).

New radiocarbon date for human skeleton from Cabecuda, this study

IPHANID MPI 1D LAB'ID Contexto 14Cage [BP] Cal 2-sigma C C:N  Collagen

CABE-03 CBE003 43997 Bur. 16 3352+27 cal BC1736-1536  3,5% 19,5 0,2%

! Curt-Engelhorn-Centre for Archaecometry, Mannheim.
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Published radiocarbon dates on non-skeletal material from Cabecuda.

LAB ID 14C age [BP] Material Context
B280005 3640+50 Shell (Anomalocaria flexuosa) 2010’s excavation, 25-30cm
B280006 4180+60 Shell (Anomalocaria flexuosa) Locus 1, northwest wall
B280007 4020150 Shell (Anomalocaria flexuosa) Locus 3, south wall, top
B280008 4180+60 Shell (Anomalocaria flexuosa) Locus 3, south wall, base

Old excavation by Castro Faria,
Hannoveri6y 41204220 Charcoal

2-3 meters depth

Archaeological context

Cabecudais a shellmound (4200-1800 non-calyBP) located at the municipality of
Laguna in the state of Santa Catarina that was once among the largest shellmounds of the
world with a diameter of ca. 100 meters, ca. 25 meters in height and an estimated volume of
53,000 m? (Kneip et al., 2018; Mendonca de Souza, 1990, 1995; Rohr, 1984; Saladino, 2016).
However, since the 19th century construction work has severely impacted the archaeological
site leaving a mound with no more than 4 meters in height (Kneip, 2004). Between 1950 and
1951 Luis Castro Faria, an archaeologist from the National Museum at Rio Janeiro, excavated
140 square meters of the site reaching up 8.5 meters deep in the stratigraphy and exhuming
191 human skeletons — Figure SA1 (Beck 1972; Klokler 2014; Melo e Alvim & Seyfert, 1969;
Mendonca de Souza, 1990, 1995; Zamparetti, 2012; Di Giusto, 2017; Estevam, 2020). These
skeletons were not sampled for the present study.

Is the last decade new excavations were conducted at Cabecuda by a series of research
projects coordinated by Dr. Paulo de Blasis from the Museum of Archaeology and Ethnology
of the University of Sao Paulo, and Dr. Maria Dulce Gaspar, Dr. Rita Scheel-Ybert and Dr.
Claudia Rodrigues-Carvalho from the National Museum of Rio de Janeiro (Saladino, 2016). In
2012, the duplication of a national highway resulted in further excavations of the site by
GRUPEP/Unisul, under the coordination of Dr. DeisiScunderlick de Farias (Farias, 2014),
including the excavation of eight human skeletons, some of which were sampled for the
present study.

Formation process analysis suggests Cabecuda was mainly used to bury the dead with
small ‘shellmounds’ being deposited on top of individual graves (Chiarini, 2014). The

archaeological matrix is composed of sandy layers with non-fragmented bivalve shells
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(mainly Anomalocardia Flexuosa). The presence of fish bones, coal, and lithic material is also
common (Castro Faria, 1959; Estevam, 2020; Farias, 2014; Saladino, 2016; Scheel-Ybert 2011).

The ubiquitous presence of human skeletons through the mound suggests dozens of
thousands of interments took place in the locality (Klokler, 2016). However, in spite of the
demographic success implied by the large numbers of skeletons the analysis of osteological
markers points to impaired developmental conditions. Analysis of 155 crania from Cabecuda
indicates a high incidence of cribra orbitalia, particularly among infants.It is no likely that
populations inhabiting a coastal environment were nutritionally deprived, the systemic
anemia probably developing from severe parasite mediated infections (Mello e Alvim&
Gomes, 1989; Mello e Alvim Gomes e Uchoa 1991). While reported for other shellmounds from
Santa Catarina in South Brazil, treponematosis was not detected among individuals from
Cabecuda (Filippini 2012). Enamel hypoplasia, Harris lines, and porotic hyperostosis also
support a scenario of developmental stress among this population (Mendonca de Souza 1995;
Rodrigues-Carvalho, 1997). On the other hand, analysis of trauma suggests that in spite of the
large demographic density, interpersonal violence was not common (Lessa e Medeiros 2001).
The individuals from Cabecuda are unique in presenting virtually no carious lesions
(Pessanha 2015) and a pattern of tooth loss concentrated in the lower incisors that was
proposed to reflect the use of labrets (Rodrigues-Carvalho e Mendonca de Souza, 1998).
Craniometric studies have shown that individuals from Cabecudaare morphologically
homogeneous and in a regional perspective are strongly associated with other shellmound
populations from south Brazil (Mello e Alvim & Seyferth, 1969; Mello e Alvim, Vieira e
Cheuiche, 1975; Okumura, 2007).

The chronology of the site is based on four radiocarbon dates on shells - ranging from
4180-3640 non-calyBP - and eight radiocarbon dates on human bone - ranging from 3870-
1800 non-calyBP. Both individuals analyzed in the present study were directly dated: Burial

15 (3030+-30 non-cal BP) and Burial 16 (3352+-27 non-cal BP).
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Figure SA1. Sambaqui Cabecuda. A) Cabecuda was a massive Shellmound estimated to be 40 meters
height before degradation started (Photo taken in 1929, reproduced from Castro Faria); B)
Construction works exposed the interior of the shell midden, black arrow points to a man for scale
(Photo taken in 1950, reproduced from 1959); C) Today not much is left from Cabecuda; D-F Field
photographs of human skeletons during recent excavations.



Analyzed Samples:

Samples from Galheta IV analyzed for aDNA in this study.

96

Sambaqui Galheta IV

[PHAN-ID MPI-ID Contexto Bone part DNA
GALHE4-01 GA4001 Burial o1 pars petrosa No
GALHE4-03 GA4002 Burial o3b pars petrosa Yes
GALHE4-05 GA4003 Burial o4 pars petrosa No
GALHE4-07 GA4004 Burial o3 pars petrosa No
GALHE4-09 GA4005 Burial o7 pars petrosa No

New radiocarbon date for human skeleton from Galheta 1V, this study

IPHAN 1D MPI ID LAB'ID Contexto 14C age [BP] Cal 2-sigma C C:N  Collagen

GALHE4-07 GA4004 43997

GALHE4-05 GA4003

1105+-17

899+-17

Cal AD 894-985

Cal AD 1044-1205

3,2 41,8 6,9

3,0 40,2 43

! Curt-Engelhorn-Centre for Archaecometry, Mannheim.

LAB ID 14C age |BP] Material Context
Beta 211734 980+-40 Human bone Burial 1
Beta 280010 1360+-40 Human bone Burial 3
UGAMS 30089 830+-43 Human bone Burial 4
UGAMS 30090 090+-44 Human bone Burial 6
Beta 280012 050+-40 Human bone Burial 7
Beta 280011 1070+-40 Pinniped bone Unit 112/93, level 3

Archaeological context

Galheta IV is a small mound dated to 1360-830 non cal BP that is composed of a single

archaeological layer composed of organic-rich dark sediments without shells (DeBlasis et al,

2014; Villagran, 2014). The site is located in a 50 meters height granitic promontory (Pontio
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da Galheta) on top of which two shellmounds are located. Galheta I is dated to ca. 3090 non-
cal BP and is a large mound with ca. 20 meters tall and a diameter of ca. 250 meters. Galheta
ITis dated to 4400-4530 and is a small shellmound with ca. 3 meters in height and a diameter
of ca. 20 meters (Assuncao, 2010; Cardoso, 2018).

Between 20035 and 2007 an area of 33 m? was excavated by a team coordinated by Dr.
Paulo Antonio Dantas de Blasis from the Museum of Archaeology and Ethnology of University
of Sao Paulo and Dr. Deisi Farias from GRUPEP/Unisul (DeBlasis et al., 2014; Kneip et al., 2014)
— Figure SA2. The presence of eight human burials indicates the primary use of the location
as a mortuary site. Excavations also returned a large collection of polished and chipped stone
artifacts (Fernandes 2001).

Importantly, Galheta IV registered the appearance of pottery in this region of the
Atlantic coast in the form of dark, thin-walled shreds that sometimes present plastic
decoration in the form of small pits. This type of ceramics is attributable to the Taquara-
Itararé Tradition (DeBlasis et al., 2014) which in turn is associated with the proto-Jé
populations that inhabit the inland plateaus of south Brazil from approximately 3000 years
BP (Iriarte et al., 2017). The time of appearance of the Taquara-Itararé pottery on the coast
coincides with the cessation of shellmound construction around 1000 years ago. This drastic
transformation on the archaeological record could reflect a process of population
substitution (complete or partial - with or without admixture) or the
initiation/intensification of cultural contacts - symmetric or not - between inland and
coastal populations (DeBlasis et al., 2014).

The inhabitant of Galheta IV, although using a pottery typically found inland and
associated with processing of vegetable foods, had a maritime diet. Faunal remains from the
site included pelicans, seals, sharks, turtles, cetaceans and pelagic bone fish (Cardoso et al.,
2014; Cardoso, 2018). Isotopic analysis characterizes a diet mainly focused on maritime
resources (Colonese et al, 2014). Analysis of biomarkers from the ceramics found in Galheta
IV shows they were not used to cook vegetables but instead animals, likely fish (Colonese et

al, 2014).
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Figure SA2. Sambaqui Galheta IV. A and B shows a panoramic perspective of the site excavation, C

and D, the burials found.

Sambaqui Cubatado

Analyzed Samples:
Samples from Cubatdao analyzed for aDNA in this study.

IPHAN-ID MPI-ID Contexto Bone part DNA
CUBA -1 CUBoo2  Burial 01A Tooth yes
CUBA -2 CUBoo3  Burial 01B Tooth no
CUBA - 4 CUBoos  Burial s Tooth no
CUBA -6 CUBoo1  Burial 7 Tooth no
CUBA - 8 CUBo08  Burial 1 Tooth yes

New radiocarbon date for human skeleton from Cubatdo, this study

LAB!
14C age |BP] Cal 2-sigma C C:N  Collagen
IPHANID MPI ID ID Contexto
CUBA-8 CUBoo08 38006  Bur. 11 2602+-21 Cal BC 809-777 39,9 20 6,2
CUBA-1 CUBoo2 45781 Bur.1A  2492+-22 Cal BC 757-550 3.2 43,4 7.4

! Curt-Engelhorn-Centre for Archacometry, Mannheim.
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Archaeological context

Cubatao-I (UTM 22] 7099808/0722575) is a shellmound located in Joinvile, northern
coast of Santa Catarina State, Brazil. Built on the lagoon-estuarine system of Babitonga Bay,
near the mouth of the Cubatao River, the elevated portion of the shellmound presents an
oval shape and reaches approximately 8 meters in height, 80 meters in length on the north-
south axis and 70 meters on the east-west axis. Its stratigraphy is complex with at least 20
major depositional layers, each one formed by many distinct lenses, and composed mainly
of mollusc valves in addition to fish, birds and mammals bones, these in lesser quantities
(Figuti 2009, Bandeira et al. 20009).

From 2007 to 2009 an area of 44m? at the top of the mound was excavated on a
continuous surface and up to a maximum depth of 1.10m. A series of survey pits (1m?) were
also carried out at various points in the base of the shellmound. Radiocarbon dated charcoals
recovered in the survey pits indicated that the construction of the mound started between
3110 + -70 AP and 2975 + -30 AP, and continued uninterruptedly during a millennium until
the site stopped to be used about 2250 +- 40 AP (charcoal sampled in a hearth on main
excavation area) (Figuti 2009).

Zooarchaeological studies indicated that fish accounted for 99% of the faunal remains
recovered and that despite the predominance in the exploitation of marine catfish
(Siluriformes) and puffer fish (Tetraodontidae), the people who built Cubatiao-I exploited at
least 38 different fish taxa (Fossile et al., 2019). These findings, indicative of a diet based on
marine resources, are also supported by stable isotope analysis, which indicated as well the
inclusion of significant amounts of plants in diet (Figuti 2009, Pezo-Lanfranco 2018). A rare
finding in other similar contexts, objects made of vegetable fibers and wood are abundant in
the layers corresponding to the early site occupation. In these layers, permanently drenched
by the Cubatao River, baskets, ropes and cords were recovered, many showing a variety of
knots. In addition to these artifacts made from Philodendron corcovadensis roots, were also
recovered stakes made in wood, from at least six different arboreal species, some of which
were tied to each other with cords forming a large and horizontal grid-like structure (Peixe,

MeloJr, Bandeira 2007; Sa 2015; Costa, Lima 2018; Melo Jr, Silveira, Bandeira 2018).
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In the main excavation area, the skeletons of 22 individuals were found in 21 primary
burials. All adult skeletons (6 males, 5 females and 1 undetermined sex) were directly
radiocarbon dated and the chronology achieved indicate that this funerary area was built
between 2670 + -40 AP and 2460 + - 30 AP, being formed from three burial concentrations,
two of them contemporary and another a little older - Figure SA3. The majority of the
individuals were children under the age of 12 months at the time of death. Among the adults,
there was no significant distinction in the treatment of the deceased: they were put on the
surface hyperflexed and in lateral decubitus (a grave pit was identified in only one case),
hands over the face, elbows touching knees, and were covered by mounds built with fauna
remains, mainly mollusk valves. Although always present, the ochre was used for adults in
different amounts and no other funerary goods were recovered. In comparison, children
presented a greater variation in deposit positions and a greater amount of ocher, as well as
a distinctive feature: all children under one year old at the death had necklaces made of shell

beads and bone pendants as funerary goods (Figuti, 2009).
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Figure SA3. - Sambaqui Cubatao. A) Cubatio is a shellmound, (6 meters tall) located
at the margins of the river and is currently threatened by erosion. The photos of the burials
found in the site (B-D).

Sambaqui Fabuticabeira IT

Analyzed Samples:

Samples from Jabuticabeira II analyzed in this study.

IPHAN-ID MPI-ID Contexto Bone part DNA
JAB-18 JBToo8 Burial 2A (L6-E3) pars petrosa No
JAB-19 JBTo09 Burial 38 (1.2.05) pars petrosa yes
JAB-20 JBTo10 Burial 12A (L1-25-E1) pars petrosa yes
JAB-21 JBTo11 Burial 12C (L1.25-E1) pars petrosa ves

JAB-22 JBTo12 Burial 43 (L1.77-E3) pars petrosa yes



JAB-23

JAB-24

JAB-25
JAB-26
JAB-27
JAB-28
JAB-29
JAB-30
JAB-31
JAB-32
JAB-33
JAB-34
JAB-35
JAB-36
JAB-37

JAB-38

JBTo13

JBTo14

JBTo15
JBT016
JBTo17
JBTo018
JBTo19
JBTo20
JBToo1
JBTo21
JBTo22
JBTo23
JBToo2
JBTo24
JBTo25

JBTo26

Burial 110 (L2)

Burial 11/112A  (Pathological

TL1/L2)

Burial 111/112B (Intrusive Individual - TL1/L2)

Burial 114-L6

Burial 17A

Burial 34 (12.05 - E4)
Burial 102 (L1-75 E5)
Burial 15 (L1.05-E1)
Burial 10B (L1.25 - E1)
Burial 37 (L2.05 - E4)
Burial 12B (L1.25 - E1)
Burial 25 (L2.65 E3)
Burial 11 (L1.25 - E1)
Burial 115B (L.6)
Burial 17A (L2.05 - E3)

Burial 41A (L.2.05)

pars petrosa

pars petrosa

pars petrosa
pars petrosa
pars petrosa
pars petrosa
pars petrosa
pars petrosa
pars petrosa
pars petrosa
pars petrosa
pars petrosa
pars pelrosa
pars petrosa
pars petrosa

pars petrosa

yes

yes

yes

no

no

yes

yes

yes

ves

yes

yes

yes

yes

no

yes

yes
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Chronology: A total of eight new direct radiocarbon dates were produced for

the skeletons of Fabuticabeira IT as part of this study.

New radiocarbon dates for human skeletons from Fabuticabeira IT

Burial 14C age
Cal 2-sigma C C:N  Collagen
IPHANID MPIID LABID ID |BP]

38,9
JAB-38 JBT026 40643  Bur.41A  2310+19  cal BC403-3711  2,9% 3,4%
JAB-32 JBTo21 40640  Bur. 037 2323+19 cal BC405-379 3,0% 44,1 1,8%
JAB-30 JBTo20 40044  Bur. 015 2331+19 cal BC407-383 2,0% 33,6 1,3%
JAB-31 JBToo1 38997 Bur.10B  2401+21 cal BC701-402  34.1% 2,6 3,6%
JAB-37 JBTo25 40642  Bur.17A 2407+19 cal BC701-404  3,0% 44,1 2,9%
JAB-35 JBToo2 38998 Bur. onn 2411420 cal BC727-405  39,7% 2,9 45%
JAB-34 JBTo23 40041 Bur. 110 2420+19 cal BC728-408 3,0% 43,1 1,9%
JAB-20 JBTo10 40639  Bur.12A  2440x20  cal BC747-410  2,0% 39,2 3,6%

Archaeological contexto

Jabuticabeira II in Southeastern Brazil (UTM 22] - 0699479F;6835488S, dimensions:
400%250x10 m) datedto 3137-2794 to 1860-1524 cal BP - 20 (DeBlasis et al., 2007) - Figure SA4.
This site is the result of incremental complex funerary and feasting rituals, accumulated over
centuries (Bendazolli, 2007; Klokler, 2008). Craniometric studies at this and many other shell
mounds in Brazil reveal a morphological pattern different from the earlier groups that
inhabited the inland, suggesting genetic drift, as well as coastal migration among and of
coastal populations (Hubbe et al, 2014). Bioarchaeological analyses from Jabuticabeira
individuals reveal the following: an abundant and stable marine diet, some plant
domestication, a quite high population density with weaning ages around 2,3 years,
communicable diseases but rare violent trauma, as well as elaborate funerary rituals, and a
peculiar landscape appropriation (Okumura & Eggers, 2005; DeBlasis et al., 2007; Klokler
2008; Fish et al., 2013; Colonese et al, 2014; Boyadjian et al., 2016; Pezo et al, 2018).

The temporal bones of the individuals studied herein (one male, and 4 females), one

of the latter possibly affected with treponematosis were contaminated - Figure SA5.
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34 - Adult (21-34), Female, 2386 non-cal BP

37 - Adult (>50), Male, 2323 non-cal BP

38 - Children, Male, 2320 non-cal BP

41 - Adult, Male, 2310 non-cal BP

10B - Adult (35-49), Female, 2401 non-cal BP

11 - Unknown, Male, 2411 non-cal BP

12A - Adult (>50), Secondary, Female, 2440 non-cal BP
128 - Adult (21-34), Primary, Female, n/a

12C - Adult (>50), Primary, Male, n/a

15 - Adult (35-49), Male, 2331 non-cal BP

......

H
2" deg. with Bur. 25-.2

Figure SA4. Sambaqui Jabuticabeira II. A) The shellmound was heavily damaged during the
20 century and today it is ca. 2-meter height; B) Close view of the bottom levels mostly composed of
fish bones and shells (i. e. typical shellmound); C) On the top of the midden the deposits’ color turn
into brown/black; D) Funerary area on the typical shellmound levels of the deposits. White arrows
indicate the position of the skeletons. The circular black features are post holes supposed to be used
for building of large grills for preparing food for ritual festing (Klokler 2008).
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Figure SA5. Sambaqui Jabuticabeira II. Detail for the mortuary area and indication of burials

genetically related on the site plan.
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Vale Do Ribeira De Iguape - Capelinha, Estreito, Laranjal And Pavao 16

Analyzed Samples:

Samples from Vale do Ribeira Region analyzed for aDNA in this study.

I[PHAN-ID Site MPI-ID Contexto Bone part DNA
Capelinha-1 Capelinha

_ CAPoo7 Burial 2 (Luzio)  pars petrosa  yes
Luzio
Capelinha-2 Capelinha CAP0O4 Burial 3 tooth no
Capelinha-3 Capelinha CAPoo1 Burial 4 pars petrosa 1o
Capelinha-5 Capelinha CAP002 Burial 5a pars petrosa 1o
Estreito-1 Estreito ESToo1 n/a tooth no
Laran-1 Laranjal LAR003 Burial2 tooth no
Laran-2 Laranjal LAR0O4 Burial 3 tooth no
Pavao-1 Pavao 16 PVAooO1 Burial 1 tooth no
MORAES -1 Moraes MOSo002 Burial 42 Tooth no
MORAES -3 Moraes MOS003 Burial 25 Tooth no
MORAES - 4 Moraes MOSo004 Burial 41 A tooth no
New radiocarbon date for human skeleton from Vale do Ribeira region, this study

Cal 2-sigma G C:N  Collagen

[PHAN ID MPI ID LAB'ID  Context
Capelinha-1 CAPoo7 Bur. 2 0253+-25 n/a n/a n/a n/a
Capelinha-2 CAPoO4 Bur. 3 0254+-32 cal BC 8600-8340 32,7 2,9 1,8
Pavao-1 PVAoo1 Bur. 1 Cal AD 427-557 30,5 2,8 3,2

! Curt-Engelhorn-Centre for Archaecometry, Mannheim.
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LAB ID 14C age [yr BP]  Cal 2-sigma Site Material Context
Beta 153988  8860+-60 10180-9710 Capelinha I Human bone  Burial 2 - Luzio
Beta 184619  6090+-40 7020-6850 CapelinhaI?  Human bone Burial 5
Beta 189331 9250+-50 10560-10250 Capelinha I Shells Midden
A 11239 8795+-105 0879+-198 Capelinha Charcoal Midden
A 11236 8500+-70 0497+-37 Capelinha shells midden
KIA 20846 4124+-27 4658-45607 Estreito Human bone  Burial 6
KIA 20845 3655+-26 4011-3893 Estreito Human bone Burial 1
KIA 20842 1571+-24 1525-1408 Pavao 16 Human bone Burial 1

Archaeological context

In the 2000s more than 4o fluvial sambaqui sites were located in the Ribeira de Iguape
Valley in 3 geographic areas, Facupiranguinha Basin, middle-high Ribeira de Iguape Basin
(Itaoca area) and Fuquid Basin. The analysis carried out in all 40 sites show an homogeneous
life-style from a cultural point of view (Figuti et al., 2013; Figuti & Plens, 2014; Figuti et al,
2014; Plens, 2018) and also food consumption among them (stable isotopes, Plens, 2008;
Colonese et al., 2014; Plens, 2018), although they are groups that reside in distinct
environments of the Atlantic Rainforest, during the almost 9 thousand years of cultural
continuity of occupation of the entire valley.

The riverine shellmound (riverine sambaqui) Capelinha is situated at Cajati county, in
Sao Paulo State (SP) (UTM 22] 0778967 / 7249040). This site is located in the high portion of
the valley (310-320m) at the upper portion of the Capelinha river basin, one of the
Facupiranguinha river’s affluent, southern tributaries of the Ribeira River Basin. In a
mountainous landscape, the site is settled in a small terrace with a low slope to the east and
an abrupt one to a headwater stream. The site does not present the usual mound shape, it is
flat and composed by shell deposits that have filled the concavities and irregularities of the
slope. According to previous owners, the mound was mostly razed. Initial prospections and
pit tests indicated this site was occupied in three different periods by distinct cultures, the
riverine sambaqui builders, the Arcaic Umbu tradition hunter-gatherers, and the Itarare
tradition agriculturalists with ceramists. Around the shell deposits there’s a thin

archaeological soil (less than 20 ¢cm), a dark organic soil with small pockets of shells. From
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the excavations were obtained samples for Ci4 dating, traditional ages from 9250 yr. BP to
6090 yr. B.P. From the excavation area (40m?) five recognizable burials and a few dispersed

human bones were recovered.

The Estreito site is located at the Adrianopolis county, in Parand State (PR) (UTM 22]
0716887 / 7269427). This site is situated on a fluvial terrace near the Ribeira river, medium-
high basin, altitude 150m. It presents a rounded morphology, 8oom? estimated area 2m high,
it was cut by a road hence a profile was available. The profile analysis indicates 4 layers, the
3 upper layers present different degrees of dark-brown sediments composed by sand, shells
and charcoal, the bottom layer is a yellow sand-silt sediment. The profile and surface survey
located 8 burials, dispersed in the 4 layers. 6 burials were recovered, and the Ci4 analysis
display ages between 4124 + 27 yr BP to 3655 + 26 yr BP.

The site Pavdo XVI is located in the Iltaoca county, state of Sao Paulo (UTM 22]
718349/7273199), altitude 150m. It’s in the urban area and was partially razed and a few houses
were built on top of it, so the shape and area of the site remain largely unknown. The survey
located a shallow archaeological deposit, 40 cm thickness, sand and land snail’s shells, 3
burials; one was recovered and Ci4 analyzed, age 1571 + 24 yrs BP.

Capelinha site is the earliest among all of them, representing the initial phase of the
occupation of this group in Vale do Ribeira, already showing cultural characteristics that have

persisted in other sites over the 9ooo years in other geographic areas.
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Sambaqui Do Limdo
Analyzed Samples:
Samples from Sambaqui do Limdo analyzed for aDNA in this study.
[PHAN-ID  MPI-ID Context Bone part DNA
ES- 01 EPSoo1  Burial id not provided pars petrosa  Yes
Burial id not provided - box 8.680; wardrobe 3,
ES-02 EPSo02 pars petrosa  Yes
Estante 4, prateleira 4, peso 40.15g
ES-03 EPSoo3  Burial 3 box 0.680 pars petrosa  Yes
ES-04 EPSoo4  Burial id not provided - box 8.680 pars petrosa  Yes
ES-05 EPSoos  Burial id not provided - box 8.680 pars petrosa  Yes
ES-06 EPSo0o6  Burial id not provided - box 8.580 Tooth No
ES-o07 EPSoo7  Burial id not provided - box 8.580 Tooth No
ES-08 EPSoo8  Burial id not provided - box 1.354 Tooth No
ES-09 EPSoo9  Burial id not provided - box 8.680 Tooth No
ES-10 EPSo10 Burial id not provided - box 8.580 Tooth No
ES-11 EPSon Burial id not provided - box 8.680 Tooth Yes

New radiocarbon date for human skeleton from Sambaqui do Limdo, this study

IPHAN ID MPI ID LAB'ID  Context 14C age |BP] C C:N Collagen
ES-01 EPSo01.A 34571 n/a 448+-25 2,8 20,1 5,1
ES-04 EPSo04 4006049 n/a 1914+-19 3,2 37,2 3.5
ES-03 EPS003 406048 n/a 1976+-18 3,2 47,0 1,8
ES-05 EPSoo05 400650 n/a 2025+-18 3,2 42,1 1,7
ES-02 EPSo02 40047 n/a 26017+t-19 3,3 28,7 0,5

! Curt-Engelhorn-Centre for Archacometry, Mannheim.
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Archaeological context

Discovered during the 1950/60s Sambaqui do Limao (a.k.a. Sambaqui da Ilha do Limao)
is located in the northern area of the Vitoria Bay, within the hydrographic basin of the Santa
Maria River (UTM 24 K 365312 - 7761479; WGS84), in the state of Espirito Santo. With ca. 10
meters high this mid-size shellmound was located at the edge of the mangrove area turning
into a dry refugium in the landscape during flooding episodes - Figure SA6. In 1982 a
transmission line for electric energy was constructed on top of Sambaqui do Limdo, leading
to its almost complete destruction. As part of an emergency rescue, skeletal remains were
collected from the site. Field descriptions indicate complete skeletons of single individuals
buried with grave goods including projectile points and lip ornaments (tembetds), both
produced with polished bone, as well as shell beads. This individual was located at the bottom
of the midden. In addition to this one burial that was fully documented in the field, the
skeletal collection of Sambaqui do Limao includes many other individuals. Early descriptions
of the site mentioned a layer of ‘black earth’, probably analogous to the dark layers lacking
shells that are commonly found on the top levels of shellmound in southern Brazil (like
Jabuticabeira II).

The skeletal remains from Sambaqui do Limdo were not properly curated,
individualized, sexed or analyzed. The remains are not housed in a university or in a museum
but in the IPHAN-ES, an administrative agency. While field descriptions indicated the
existence of one individual, the skeletal collection clearly comprises several individuals,
although exact MNI was not estimated. The radiocarbon dates presented in this study are the
first for archaeological skeletal remains not only of Sambaqui do Limao but also for the entire
state of Espirito Santo. The results show a deep chronology ranging from approximately 2600
and 450 non-calibrated yBP. Therefore, Sambaqui do Limao have - like Fabuticabeira II - an
occupation sequence encompassing both the typical shellmound builder populations and the
post- shellmound builder occupation, at the top associated with deposits of dark sediment.

There is no description of pottery for Sambaqui do Limao.
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Figure SA6. Sambaqui do Limao. A) The house indicated by the black arrow was built on top of
Sambaqui do Limao. Photo from Celso Perota collection, 1969. B) The red circle indicates the location
of Sambaqui do Limao before it was almost completely destroyed by the construction of an energy
line (visible as a diagonal stripe of white scent). On the top right is the Atlantic Ocean. Photo by Celso
Perota, 1982. C) Sambaquido Limao - Burial 1. The complete skeleton of a single adult individual was
found in left lateral decubitus during salvage excavations in 1982 in what was left of the shellmound.
Picture by Celso Perota, 1982. D) Left. Necklace bead made of gastropod shell. Right - lip ornaments
on bone. Photo Celso Perota, 1982.
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Region of Pains: Loca do Suin and Abrigo Do Angelo

Samples from the region of Pains analyzed for aDNA in this study.

IPHAN-ID  MPI-ID Site Context Bone part DNA
Pains - 03 ADAooO1 Abrigo do Angelo Burial 3 (Ind. 2) tooth no
Pains - o4 LDSoo1 Loca do Suin Burial o1a pars petrosa no
Pains - o5 LDSoo02 Loca do Suin Burial 1b tooth no
Pains - 06  LDSo003 Loca do Suin Burial 1a tooth no
Pains -19  PAloo1 Loca do Suin Burial 01C #19 pars petrosa yes
Published radiocarbon dates for Pains.
LAB ID 14C age [BP] Site Material Context
Beta 210401 7460+-50 Loca do Suin Human bone Burial 2
Beta 210400 7350+-50 Loca do Suin Human bone Burial 1
Beta 210726 1270+-40 Loca do Suin charcoal n/a
New radiocarbon date for human skeleton from the region of Pains, this study
MPI

14C age |BP] C C:N  Collagen
[PHAN ID ID LAB'ID  Context
Pains-3 1704 28707 Abrigo Angelo - Bur. 3 8700+-37 33.0 3.3
Pains-5 1705 28708 LocaSuin - Bur. 1B 8172+-32 321 3.3
Pains-6 1706 28709 LocaSuin - Bur.iA 8126+-36 34.6 3.3

! Curt-Engelhorn-Centre for Archaeometry, Mannheim.

Archaeological context

Loca do Suin is a small rockshelter located in the region of Pains in the state of Minas

Gerais (UTM 23K 417314L/7752410S). Excavations in 2003 and 2004 identified two human

burials, lithics, pottery and animal bones (Koole, 2007; Strauss et al., 2011) - Figure SA7. Burial

1was a multiple interment including two adults, one child and one still born. One of the adult

individuals was cremated. Burial 2 was composed by the complete and highly fragmented

skeleton of an adult individual. An unburned fragment of a rib bone from one of the adult

individuals from Burial 1 was directly dated yielding a non-calibrated age of 7440 + 50 RCYBP
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(Beta-210400; 13C/12C = -19.5). A rib fragment from Burial 2 was directly dated to

7530+RCYBP (Beta-210401; 13C/12C = -20.9).

LOCA DO SUIM: Area 1.
Localizacdo dos sepultamentos em planta-baixa

LEGENDA

B Sedimento estéril que
envolve os enterramentos.

I Biocos de calcério

| metro

Figure SA7. Loca do Suin. Excavation’s fieldwork (left) and schematic representation of Burial
1 and Burial 2 (right). Photo credit: Cyro Soares. Credit of drawing: Edward Koole.
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Pedra do Alexandre
Analyzed Samples:
Samples from Pedra do Alexandre analyzed for aDNA in this study.
IPHAN-ID MPI-1D Context Bone part DNA
ALE - 01 TDAooO2 Burial 2 pars petrosa  Yes
ALE - 02 TDAooO5 Burial 7a pars petrosa No
Published radiocarbon dates for Pedra do Alexandre Site
LAB ID 14C age [yr BP] Material Context
CSIC-1061 2620+-60 charcoal Bur. 7
CSIC-0966 2890+-25 charcoal Bur. 9
CSIC-0945 2860+-60 charcoal Bur. 9
CSIC-1054 4160+-70 charcoal Bur. 2
CSIC-0943 4710+-25 charcoal Bur. 1
CSIC-1060 5790+-60 charcoal Bur. 6
CSIC-1052 6010+-60 charcoal Bur. 1
CSIC-0965 8280+-30 charcoal Bur. 4
CSIC-0967 0400+-35 charcoal Bur. 3
CSIC-1051 0400+-90 charcoal Bur. 3

Modified from Queiros 2001-2002

Archaeological context

Pedra do Alexandre (a.k.a. Abrigo do Alexandre or Pedra do Chapéu) is a rockshelter
located at Carnaiiha dos Dantas in the state of Rio Grande Norte, northeastern Brazil (6'32'43”S
and 36°31'10” W) (da Silva e Solari 2020; Mafra 2020). A total of 24 human burials were
excavated from the site including single and multiple instruments totalizing a NMI of 48.
Combustion structures, grave goods in the form of personal ornaments, knapped lithic
artifacts, polished stone artifacts and pottery were all recovered from the site. In the absence
of collagen, the chronology of the skeletons was established based on ten radiocarbon dates
of charcoal samples, indicating a long sequence of occupation going from 9,400 to 2,620 non-

calibrated years before the present. Burial 2, from which DNA was successfully extracted, is
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suggested to be 4160+-70 non calibrated years before the present (CSIC-1024) — Figure SAS.

This particular burial costs a single complete skeleton of a young adult male deposited in left

lateral decubitus. Grave goods were present.

Figure SA7. Pedra do Alexandre. A) Aerial view of Pedra do Alexandre Rockshelter; B) Burial 2
during excavation; C) Cranium of Burial 2; D) Grave goods commonly associated with skeletons at
Pedra do Alexandre, although not specifically with Burial 2.
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Palmeiras-Xingu

Analyzed Samples:

Samples from Palmeiras-Xingu analyzed for aDNA in this study.

IPHAN-ID MPI-ID Context Bone part DNA
Palmeira 100 PLMoo2 Burial 1 tooth no
Palmeira 121 PLMoo1 Burial 2 pars petrosa yes

New radiocarbon date for human skeleton from Palmeira-Xingu, this study

IPHAN ID MPI ID LAB'ID  Context 14C age [BP] G C:N Collagen

Palmeira 121 PLMoo1 43998 Burial 2 477+-21 30.6 3.3 0.8

! Curt-Engelhorn-Centre for Archaeometry, Mannheim.

Archaeological context

The Palmeiras-Xingu archaeological site is located on the left margin of the lower Xingu
river (Volta Grande do Rio Xingu) in northeast Amazonia, Brazil (UTM SAD69 22M
352550/9617460) (Castro et al., 2020). Excavations carried out at the site, within the
environmental license processes for the construction of the Belo Monte Hydroelectric Power
Plant, revealed three human burials. Two were exhumed and consisted on primary single
burials of adult males with flexed legs in right lateral decubitus and no funerary goods. The
site occupies an area of approximately 256.700 m* and has a layer of Anthropogenic Dark
Earth (ADE) up to 60 cm thick from the surface. The spatial distribution of the ADE mounds
indicates that a ring village existed in the location. The three burials were found within the
ADE strata. The site was occupied multiple times by pottery producing groups from 2,290
and 477 BP. The ceramic collection presents a rich variety in the morphology of the pottery
and in the plastic and painted decoration applied on them, with characteristics attributes

that relate to the known Koriabo and Tupiguarani ceramics — Figure SAS.
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Figure SA8. Palmeira Xingu. Top: Palmeira do Xingu Burial 1(left) and Burial 2 (right). Pottery
vessels typical of Koriabo tradition from the nearby site of Villa Rica 2.

The Koriabo tradition is a unique late precolonial/early colonial (c. 1200-1600 CE)
archaeological culture characterized by a ceramic style found throughout northeastern
South America including the Guianas Highlands (except the Venezuelan portion), the Lesser
Antilles (locally known as Cayo complex) and the Middle/Lower Xingu River, the region
where Palmeiras-Xingu site is located (Rostain 2021; Barreto 2021). The Koriabo pottery is
characterized by ‘toric’ jars (necked pot with multiangular body) and ‘flower’ bowls
(unrestricted mouths and carinated body with polylobed rim). The decoration exhibits
curvilinear motives executed with two types of incisions (fine and scraped), appliqué nubbins
with concentric punctuation made with hollow instruments and plainor finger pressed
strips. Anthropomorphic and zoomorphic appendages are also common in the Koriabo
pottery. Red and polychrome painting - black, red, yellow and/or orange - on white slip is
found in some highly elaborated pieces. Although the majority of Koriabo pottery are shreds,

complete vessels are not rare and were usually used as funerary urns (although not in
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Palmeiras-Xingu). Houses and village layouts (postholes) are also found associated with
Koriabo pottery (Bel, 2010; Bel et al., 2021).

The ethnic/linguistic affiliation of the producers of the Koriabo pottery is highly
debated. A Cariban-speaking affiliation has been proposed on the following basis: 1-
geographical overlap; 2- similarities between Koriabo and Kalina pottery, a Caribbean-
speaking group from Guiana Highlands (Rostain, 2021); 3- similarities between Cayo
archaeological sites and Kalinago (Island Carib) houses and villages layouts, a Cariban-
speaking group described in the 17" century (Hofman et al., 2021).

The Koriabo-Karib association, however, is not universally accepted. Although the
overall areas of occurrence of Koriabo pottery and Caribbean-speaking groups do grossly
coincide, there were also non-Caribam-speaking groups in those areas (Rostain, 2021;
Saldanha & Cabral, 2021). Concerning pottery similarities, it has been noted that Koriabo also
shares stylistic attributes with pottery produced by Arawakan-speaking groups (e. g.
Lokono) (Boomert, 1986). Although the Kalina are a Caribbean-speaking group, their pottery
style seems to have emerged from the fusion and interaction of different native groups
during colonial times (Collomb, 2021). The Koriabo pottery may not, therefore, represent a
distinct ethnic/linguistic group but instead multilinguistic and multiethnic communities
(Hofman et al., 2021; Lima et al., 2021).

The presence of non-Koriabo pottery in Koriabo sites is relatively common suggesting
permeable frontiers, trade networks and interaction spheres across the entire region
(Boomert 1986; Barreto 2016; Jacome & Gloria 2021; Lima et al., 2021). In Guayana, Koriabo
sites often contain ceramics of the Kwatta and Barbakoeba, other archaeological cultures
often associated with Cariab-speaking groups (Incised-Punctated tradition) (Rostain et al.,
2020). In the Antilles, Cayo pottery is considered a hybrid style combining Koriabo elements
with others from Greater Antilles (Hofman et al., 2021). Cayo is an early colonial phenomenon
related to the fusion of different peoples in the process of European colonization. In the
Middle Xingu region, Palmeiras-Xingu included, Tupiguarani pottery is often found within
Koriabo deposits and vessels (Saldanha & Cabral, 2021). Concerning pottery similarities, it
has been noted that Koriabo also shares stylistic attributes with pottery produced by Arawals
present morphological convergences like rim flanges, carinate profiles and red-on-white

painting) (Garcia 2021; Castro et al., 2021).
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To the best of our knowledge the present study is the first to present genetic data for
a skeleton coming from a Koriabo context. When compared to the Native American
populations available on the database this Koriabo individual shows stronger genetic
affinities with the Arara, a Karib-speaking group from the lower Amazon. Of course, many
more Koriabo individuals and contexts must be analyzed before solid conclusions can be
drawn. Nevertheless, it is striking that the genetic data seems to align with the most common
ethnic association proposed in the literature for the producers of the Koriabo pottery. It
seems that the spread of Koriabo pottery outside the Guianas Highlands was not a process
entirely based on 'shared ideology' (Bel et al. 2020; Castro et al., 2020) but instead included -
at least to a certain extent - a demic component and the movement of individuals affiliated

with Cariban-speaking groups.
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The Sakai Collection: Kaingang Mound and Sambaqui do Alecrim

Analyzed Samples:

Samples from the Sakai collection analyzed for aDNA in this study.

Site Bone
IPHAN-ID  MPI-ID Context part DNA
SK - 04 SAMoo5 Sambaqui alecrim Isolated teeth Sk-hu-222 tooth no
Fragment of upper-jaw Sk-hu-
SK - 08 SAMoo8  Sambaqui alecrim tooth no
398
SK - 10 SAMo10 Sambaqui alecrim Jaw Sk-hu-1918 tooth no
SK - 12 SAMo12 Sambaqui alecrim Jaw Sk-hu-2576 tooth no
SK - 13 SAMo13 Sambaqui alecrim upper-jaw Sk-hu-1997 tooth no
Jaw Sk-hu-2026 - Jaw - Sk-hu-
SK - 14 SAMo14 Kaingang burial tooth ves
2026
upper-jaw Sk-hu-2001 -Jaw -
SK - 15 SAMo15 Kaingang burial tooth no
Sk-hu-20091
New radiocarbon date for human skeleton of Sakai collection, this study
IPHANID MPI ID LABID  Context 14C age [BP] C:N  Collagen
Sambaqui Alecrim - upper-jaw
SK-10 SAMo10 39013 5149+-24 45.0 2.9 6.1
Sk-hu-1918
Sambaqui Alecrim - upper-jaw
SK-09 1708 28710 5210+-27 30.1 3.3 4.43
Sk-hu-2535
Kaingang - upper-jaw
SK-14 1709 28711 100+-22 423 33 16.74

Sk-hu-2026

! Curt-Engelhorn-Centre for Archacometry, Mannheim.

Archaeological context

Kiju Sakai was a Japanese anthropologist and archaeologist who came to Brazil in 1934

(Sakai 1986; Hattori and Strauss 2016). Throughout his life, he excavated many sites and

formed an important archaeological collection. The “Archaeological Collection Kiju Sakai”

includes the most distinct types of pre-colonial and colonial era archaeological material

among which: ceramics of Tupiguarani and Jé groups; flaked and polished stone artifacts,

projectile points made of iron and medals of the Servico Nacional de Protecdo ao Indio (the
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National Bureau for the Protection of Native Brazilians). Of particular relevance for the
present study are the human skeletons Sakai excavated from the riverine shellmound
Sambaqui do Alecrim’, from Vale do Ribeira region (same location as other samples included
in this study such as Capelinha, Estreito and Pavdo). Sakai also excavated human skeletons
from late 19" century funerary mounds of the Kaingang located at western part of the state
of Sao Paulo. The Kaingang are a thriving ethnic Jé-speaking group comprising more than 45
thousand individuals inhabiting large portions of southern Brazil. It is assumed that the
Kaingang descend from the populations that occupied the plateaus of southern Brazil from

ca. 3000 years onwards that are associated with pit houses, ‘danceiros’ - Figure SA9 (a.k.a.

geoglyphs) and the Taquara-Iatararé pottery (Iriarte et al., 2017).

Figure SA9. Kaingang Mound and Sambaqui do Alecrim. Lefl: Excavation of a Kaingang burial
mound by Kiju Sakai. Middle: Projectile points made of iron found within the burial mound. Right:

Pottery vessel typically produced by Kaingang groups.
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Vau 1 - Una
Analyzed Samples:
Samples from the site Vau 7 analyzed for aDNA in this study.
IPHAN-ID MPI-ID Site Context Bone part DNA

Individual ID not confirmed, it was located
PUC_GO-24 VSMoo1 Vau 1 petrous yes
in the same box as Ind 23.

New radiocarbon date for human skeleton of Vau 1, this study

MPI 1D LAB'ID Context 14C age |BP] C C:N  Collagen

No ID, but in the same box as
VSMoo1 45782 629+-21 35,1 3,3 2,2
Individual 23.

I Curt-Engelhorn-Centre for Archacometry, Mannheim.

Archaeological context

Vau 1 (BA-RC-55) is an open-air site located at the southeast region of the state of Bahia
(UTM 23L 544307.75 E / 8537761.66 S) that was identified by Public Archaeology activities during
construction work at the city of Santa Maria da Vitoria (Barbosa, 2002). The human skeletal
remains of Vau 1 include individuals of both sexes and different ages. They were interred
both directly in the soil as well as within pottery jars. The skeletons were accompanied by
grave goods such as beads made of vegetable material as well as pottery objects (Resende,
2020). The pottery from Vau 1- urns included - is characterized by thin-walled small globular
vessels without plastic or painted decoration and can be assigned to the Una tradition -
Figure SA1o0.

The Una tradition marks the earliest introduction of ceramic technology in Brazil south
to the Amazon by around ca. 2500 BP. Although domesticated plants were already present in
this region by at least 4000 BP, the arrival of the Una tradition certainly reflects a significant
change in subsistence strategies with an intensification of horticulturalism. It is not known
if pottery was brought from the Amazon by migrating groups or adopted by the local foragers
that inhabited the region since the early Holocene. Although pottery of the Una tradition
occurs in large areas of Brazil its simplicity and generalized technology makes it unlikely that

it represents a single united population/cultural phenomenon. Pottery vessels are commonly
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found within rockshelters and archaeological sites are typically small, suggesting low
demographic densities. The Una tradition persisted until colonial times having co-existed
with late pottery traditions that appear in the region from ca. 9oo AD (e. g. Aratu tradition,
Uru tradition). These later pottery traditions are similar to the Una pottery in lacking
decoration or complex morphologies for the vessels, in sharp contrast with their Amazonian
counterparts. On the other hand, the pottery of the Aratu and Uru traditions are large in size
- reaching up to 450 liters — and always associated with large ring villages that were inhabited
by up to 1500 individuals. The interactions between the Una groups and the dwellers of the
ring villages are poorly understood although it is clear that no complete substitution took
place as Una sites persisted until the colonial period.

The producers of the Aratu tradition were usually presumed to be the ancestral of the
Je-speaking populations that inhabited a large portion of central Brazil. The ethno/linguistic
affiliation of the producers of the Una tradition is less clear as this kind of pottery occurs in
a wide range both in time and space. However, considering this is a non-Amazonian techno-
cultural complex it is not impossible that Una pottery was produced - at least in part - by
ancestors of macro-Jé speaking groups. To the best of our knowledge the present study is
the first to present genetic data for a skeleton coming from a Una context. Accordingly,
among the Native American populations available for comparison the strongest similarities
are with the Xavdnte, a Jé-speaking group from Central Brazil. This is the first direct
evidence connecting groups producing simple non-decorated pottery with Jé-speaking

ancestry.
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Figure SA10. Vau 1. Top: Pottery industry characterized by thin-walled small globular vessels

without plastic or painted decoration. Bottom: Reconstruction of funerary urns (left) and field picture

showing human bones within pottery urn. (right).
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8.1.4.2 Sites without DNA
Xingo Cemeteries — Fustino, Sao Fosé Il and Ferimum

Analyzed Samples:
Samples from the region of Xingo analyzed for aDNA in this study.

[PHAN-ID MPI-ID Site Context DNA
MAX-06* JUSoo1 Justino Bur. 161 — Graveyard D — Adult no
MAX-13* JUSoo2  Justino Bur. 162 — Graveyard C — Sub-adult no
MAX-19* JUSo003 Justino Bur. 139 - Graveyard B - Adult no
MAX-23 JUSoo04  Justino Bur. 53 — Graveyard A - Sub-adult no
MAX-25 SJ2001 Sao José I1 Bur. 20 — Sub-Adult no
MAX-28 JERoO1 Jerimum Bur. 4 — Adult no
MAX-32 JERoo2  Jerimum Bur. 8 - Adult no

! All analyzed samples were pars petrosa of temporal bone
Archaeological context

Fustino, Sao Fosé Il and Ferimum are cemetery sites which were identified in the Xingo
region, Lower Sao Francisco River, North-eastern Brazil. Xingo is characterized by a
landscape of granite and magnetite canyons, which are cut by the Sao Francisco river and its
intermittent tributaries, in a region covered by the dry vegetation known as caatinga
(Ab’Saber 1997). These sites are all located in the river terraces where the Sao Francisco Joins
its small tributaries. The geomorphological location, at the feet of escarpments, resulted in
high content of sediments (alluvial and colluvial) at these sites: archaeological materials were
found over 6m deep in all three (Carvalho & Oliveira, 2002; Carvalho & Vergne, 2001;
Fagundes 2010). Unfortunately, Fustino and Sdo Fosé Il have been flooded by the construction
of the Xing6 Dam.

Since pre-colonial times up to the present, fluvial terraces have been the most sought
places for human settlement in Xingo (Mello et al. 2007). Justino possesses the earliest dates
of the region: ca. 8.900 BP (Fagundes 2010). Although the end of the chronology of the site is
uncertain, glass beads identified at some of the burials (Silva 2017) provide evidence that the
cemetery was still active during the beginning of the colonial times. This site also presented
the greatest number of burials in the region: a total of 167 divided in four hypothetical

cemeteries (Vergne 2004). Burials related to ceramics have an early Ci4 date of 5570+-70 BP
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(Fagundes 2010). Besides ceramic vessels and sherds, the primary and secondary burials
were accompanied by an elaborated set of objects, such as bone pendants, bracelets, and
musical instruments (i.e., flutes), animal burials, amazonite adornments, clay pipes and lithic
artifacts (Oliveira & Klokler 2018).

Sao Fosé II site has only two C14 dates: 4140+-90 and 3500+-110 BP. The excavation of
the cemetery yielded 29 burials. Besides the human remains, the site presented lithic and
ceramic artifacts, faunal remains (bones and shells), and is close to a shelter with painted
rock art (Carvalho & Vergne 2001). The last site, Ferimum, is the only site which has no
absolute dates. The excavation of this site presented tengraves with a total of eleven
individuals. It also presented lithic, ceramics, faunal remains (shells and bone). The Ferimum
burials, all primary, were described as having extremely poor preservation and high
fragmentation (Oliveira 2005). However, some of the burials included adornments, such as
bone and shell pendants. The presence of unmodified stones (isolated or in hearths),
gastropod and bivalve shells within the burial features, and the similarity between bone
pendants, seem to be elements that link these three cemetery sites (Carvalho& Oliveira
2002). Moreover, the predominance of Xingo ceramics in them also suggests a cultural

linkage between sites (Oliveira 2005).

Lapa do Santo
Analyzed Samples:
Samples from the site Lapa do Santo analyzed for aDNA in this study™.
Context DN
[PHAN-ID MPI-ID Material A
Lapa o11 LAPO13 Burial 1 pars petrosa no
Lapa 003 LAPo12 Burial 3 (Individual #2, PN-01.08.0637) pars petrosa no

New radiocarbon date for human skeletons from Lapa do Santo, this study

MPI 1D LAB'ID Context 14C age [BP] C C:N Collagen
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LAPo13 40652 Burial 11 8405+-42 25,5 3,5 0.3

LAPo12 40651 Burial 3 No collagen - - -

! Curt-Engelhorn-Centre for Archacometry, Mannheim.

Amazon - Hatahara

Analyzed Samples:
Samples from the site Hatahara analyzed for aDNA in this study.

IPHAN-ID MPI-ID Context Bone part DNA

MUAM-01 HTHoo1 Burial 27 (Child), Unit N1208W1308/9 petrous no

Archaeological context

The Hatahara site was discovered in 1997 by the Central Amazon Project, created by
Eduardo Goes Neves, James Petersen and Michael Heckenberguer. The site is located on an
elevated terrace near the city of Manaus, State of Amazonas, and became particularly known
for its size, approximately 2o0ha, with archaeological packages over 3m deep; the
identification of residential mounds; stratigraphic complexity with at least four moments of
occupation before the arrival of Europeans (going from the 4th century BC to the 16th century
AD); good preservation of organic material; presence of large amounts of Amazonian Dark
Earth and ceramic fragments; and the presence of well-preserved burials. These
characteristics encouraged a large number of studies to be carried out by
an interdisciplinary team.

To date, 28 burials and deposits with human bones have been found in the area of the
mounds, totalizing at least 38 individuals.12 more urns, with traces of human teeth were

unearthed in the same site — Figure SA11.
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Figure SAn. Amazon - Hatahara. Halahara is an open-air site (A) with deep anthropogenic

deposits rich in dark earth and pottery (B) as well as human skeletons (C).

Marabaixo
Analyzed Samples:
Samples from the site Marabaixo for aDNA in this study.
IPHAN-ID MPI-ID Context Bone part DNA

Marabaixo-4 MRBoo1  Urna A sample #2 petrous no

Archaeological context

The archaeological site Marabaixo IV is located in Macapa, State of Amapa, in the north

of Brazil. This context was identified in 2014, following the construction work conducted in
a residential area of the city. The rescue mission was carried out by members of the Nicleo
de Pesquisa Arqueologica do Instituto de Pesquisas Cientificas e Tecnologicas do Estado do
Amapda (NuPArq/IEPA). Two urn-burial sites were discovered - both from shallow pits -
along with a globular vessel (with no visible bones inside) and a circular pottery stool, which
is consistent with other funerary contexts in the mouth of the Amazon - Figure SA12. The
site was registered as a burial context and the remains identified were associated with the

Mazagao phase, as described by Meggers& Evans (1957) (Saldanha& Cabral, 2016).
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Figure SA12. Marabaixo IV. This archaeological site was located during construction work (A)

that revealed the existence of funerary urns (B) — and associated artifacts (C-D).
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Buritizeiros — Caixa D'dgua
Analyzed Samples:

Samples from Buritizeiros — Caixa D'dgua analyzed for aDNA in this study.

IPHAN-ID MPI-ID Contexto Bone part DNA
Burit - 02 BCA006 Burial 3 tooth no
Burit - o7 BCA020 Burial 10 tooth no
Burit - 08 BCA021 Burial 11a tooth no
Burit - 09 BCA022 Burial 11b tooth no
Burit - 13 BCAo10 Burial 14 tooth no
Burit - 22 BCAo19 Burial 8 tooth no

Archaeological context

Caixa D'dgua’ (Portuguese words for ‘water tank’) is an open-air site with an area of
10.000 m? located at the left margin of the Sdo Francisco river — the second largest river of
Brazil (Silva, 2015). The site is situated in the central part of the municipal urban area, which
facilitated the contemporary anthropic impact. ‘CaixaD dgua’ was identified in 1987 due to a
sanitation project and was systematically excavated between 2005 and 2009 - Figure SA13.

The chronology of ‘CaixvaD dgua’ site is based on 13 radiocarbon dates on charcoal and
1 radiocarbon date on collagen extracted from a human bone. There are two phases of
occupation: early Holocene (10.550 + 70 BP. - 8.070 + 40 BP.) and middle Holocene (5.970 + 50
B.P. - 4.580 + 40 B.P.). There is no concise information about the occupation of the site during
the late Holocene. The stratigraphic layers of this period suffered from anthropic impacts of
public works in the area (Prous, 2019).

A total of 43 human burials have been excavated from ‘CaixaD’dgua’. Preliminary
analyses indicated that the skeletons belong to the middle Holocene. If this were indeed
correct, CaixaD’dgua would constitute the first evidence of a Middle Holocene site
presenting/preserving a dense human occupation in central Brazil. The skeletons were
found as single internments, located close to each other and covered by one or more pecked
and/or flaked stone slabs - Figure SA13. Analysis of micro remains also suggest that these
instruments would have been used as millstones. Projectile points made of mammal’s bones

were present in most graves. The majority of the individuals were adults that were carefully
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deposited within the sepulture in a flexed position (Alves, 2010; Prous, 2019; Prous et al., 2007;

Rocha, 2011).

Figure SA13. Buritizeiro Caixa D'agua. Buritizeiro is an open-air site (B) where dozens of human
skeletons were found. All burials were composed of complete and fully articulated skeletons (A) of
single individuals and stone slabs (C) were commonly deposited in association with the body.

Projectile points made of animal bone (D) were common grave goods.
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Vale Verde 1
Analyzed Samples:
Samples from the site Vale Verde 1 analyzed for aDNA in this study.
I[PHAN-ID MPI-1D Context Bone part DNA
UFRB-o07 VVDoo1 Urnas petrous no

Archaeological context

The Vale Verde 1 site (UTM Coordinates 23L 681142 - 8603709) is located in the
municipality of Sitio do Mato, on the left bank of the Sao Francisco River, in the West region
of Bahia. Its discovery occurred by popular people, during the construction of a residence in
the rural area, when the opening of the foundations reached two funerary urns, one for
adults and the other for children, containing indigenous skeletons - Figure SAi4. The
ubiquitous myth of the pot buried with gold meant that the burials were completely removed
from the ground, with their contents exposed and turned over.

In October 2011, the ceramic and bone fragments from the primary burials were
rescued from the site, kept by the owner's son. As the mechanical plowing of the soil was in
progress, it was able to locate and rescue two other urns, preserving its bone remains. In this
way, it was possible to verify the presence of a long-lasting settlement of the Aratu tradition,
with at least 30om in diameter, ceramic and lithic traces appear in surface and depth,

forming a layer of dark sediment up to 40 cm.
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Figure SA14. Vale Verde 1. Excavation process of the funerary urn from Vale Verde 1.
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Gruta das Caretas (Campo 2206/291, Cadastro Ge 31 [Box 18], Cat 1150)

Analyzed Samples:

Samples from the site Gruta das Caretas analyzed for aDNA in this study.

I[PHAN-ID MPI-1D Context Bone part DNA

MPEG - 32 GRCoo1 PN 2206/291, GC 31 (box 18) (Cat.: 1150) petrous no

Archaeological context

The Maraca society occupied the southeastern state of the current Brazilian state of
Amapa (Amazonian estuary) during the late pre-Columbian and early colonial times. Among
the most well-known features of this culture are the magnificent anthropomorphic funerary
urns placed in caves and shelters, used as cemeteries. Most urns represent women and men
sitting on benches, with their hands resting on their knees. These cylindrical clay sitting
bodies are composed of the zoomorphic benches, and upper and lower limbs, with stylized
human anatomical representations, including gender characteristics (Barbosa 2o011;
Guapindaia 2001). Originally sealed, they contain secondary burial of only one individual in
each urn, of the same gender as indicated in clay (Souza et al. 2001).

The urn bodies were painted with various designs in black, red, white and yellow, along
with body ornaments in modeled clay, like hoods or bows on the head, which is the lid;
bracelets, bracelets, belts, and anklets. Other urns represent quadrupedal animals, similar
to tortoises. Because the urns were not buried, but rather dozens of them arranged on the
surface inside these shelters, the view of a Maraca cemetery is very impressive. The
distribution of Maraca sites in the regional topography evidences specific forms of
landscaping that prioritize the areas closer to the water sources in open-air sites for
habitation settlements, while the cemeteries situate on high bluffs in reserved places inside
the caves (Barbosa 2011).

Maraca sites became known to the scientific community as of the second half of the
19th century, by Ferreira Penna, the first director of the Goeldi Museum, during his first
expeditions to Amapa (then the Brazilian Guiana). Since the first records of such caves (Penna
1877), further research by Lima Guedes (1896) gave the initial rise to the archeology collection

of the Goeldi Museum, and since then and have been safeguarded there for over 150 years.
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Other prominent expeditions and studies took place in the municipality of Mazagao,
highlighting the work of Guapindaia (Guapindaia and Machado, 1997) at “Gruta das Caretas”
site, from which the osteological material analyzed here - specifically CG-31 Urn” — was

recovered. Although incomplete and with some fractures, the urn preserved its human

osteological remains - Figure SA1s.

Figure SA15. Gruta das Caretas. A-B) Maraca anthropomorphic funerary urns of female and
male genders (GC-50 and GC-09, respectively), collected at Gruta das Caretas site in Mazagao/AP, by
Guapindaia (1996). (Goeldi Museum Archeology Collection, photos by Lucas Arauijo). C) CG-31 Urn,
from which the osteological material analyzed here was collected, Gruta das Caretas site in

Mazagao/AP, by Guapindaia (1996) (Goeldi Museum Archeology Collection, photo: *unknown author)
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Marajoara Anthropomorphic Urn (-8 (Box: 29)

Analyzed Samples:

Samples from the site Gruta das Caretas analyzed for aDNA in this study.

IPHAN-ID MPI-ID Context Bone part DNA

MPEG-06 AMZoo1  Urna Antropomorfa T-8 (box: 29) petrous no

Archaeological context

Unlike the Maraca urns, in which the ceramic bodies hold the remains of a single and
specific individual, the funerary urns of the Marajoara culture commonly received several
individuals, or parts of them. This urn specifically, from “Fazenda Teso" (Mound Farm) in the
municipality of Salvaterra, eastern Marajo Island, was received by the Goeldi Museum as a
donation and without, therefore, detailed information about its context. Initial
bioarchaeological study of this urn was conducted by Rosa and indicated a NMI of five (2018).

Although fragmented, the urn preserved its internal content on the bottom. Its
morphology and decoration relate to the Marajoara culture, specifically the “Pacoval” style,
where high-relief appliqués form the members of the human body, that is decorated with
incisions, white and red painting - Figure SA16.

The Marajoara culture thrived on the eastern part of Marajo Island for a thousand
years, from ca. AD 400 to 1400. It hasn’t, though, lasted to European contact, unlike Maraca.
This enormous time spam allied to the huge internal variability of Marajoara ceramics,
suggest this culture integrated several and different local communities around common
livings and shared ideas, which included practices of water resources’ management, mound -
building, and intense social use of ceramics for ritual purposes (Roosevelt 2001, Schaan 2008;
Barreto 2016).

In the context of lower Amazonian archaeology, both Maraca and Marajo cultures,
along with several others like Arua, Aristé, Mazagao and Koriabo, are examples of the “mosaic
of cultural diversity that proliferated in the lower Amazon before Europeans occupied the
region in the seventeenth century” (Guapindaia 2008: 1005). Bioarcheological and genetic
research, like the one presented here, can be an important source to unravel populational

ties that connected these mega-diversified networks of Amazonian indigenous cultures.
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Figure SA16. Marajoara Anthropomorphic. T-8 Marajoara anthropomorphic fragmented urn,
from which the osteological sample was recovered and analyzed (Goeldi Museum Archeology

Collection, source: Rosa 2018: 7).
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8.2 Apéndice B. Deep genetic affinity between coastal Pacific

and Amazonian natives evidenced by Australasian ancestry

Resumo

Diferentes modelos foram propostos para elucidar as origens das populacoes
fundadoras da América, juntamente com o nimero de ondas migratorias e rotas utilizadas
por esses primeiros exploradores. Assentamentos, tanto ao longo da costa do Pacifico quanto
em terra, foram evidenciados em estudos genéticos e arqueoldgicos. No entanto, o nimero
de levas migratorias e a origem dos imigrantes ainda sao temas polémicos. Aqui, mostramos
que o sinal genético da Australasia esta presente na regiao da costa do Pacifico, indicando
uma distribuicao mais ampla do sinal na América do Sul e implicando um contato antigo
entre os habitantes do Pacifico e da Amazonia. Demonstramos que a contribuicao da
populacao da Australasia foi introduzida na América do Sul através da rota costeira do
Pacifico antes da formacao do braco amazonico, provavelmente na antiga populacao costeira
do Pacifico/Amazonia. Além disso, detectamos uma quantidade significativa de variacao
interpopulacional e intrapopulacional neste sinal genético na América do Sul. Este estudo
elucida as relacoes genéticas de diferentes componentes ancestrais no povoamento inicial
da América do Sul e propoe que a rota migratoria utilizada por migrantes portadores de
ascendéncia australiana levou a auséncia desse sinal nas populacoes da América Central e do
Norte.
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Different models have been proposed to elucidate the origins of
the founding populations of America, along with the number of
migratory waves and routes used by these first explorers. Settlements,
both along the Pacific coast and on land, have been evidenced in
genetic and archeological studies. H , the ber of mig| y
waves and the origin of immigrants are still controversial topics. Here,
we show the Australasian genetic signal is present in the Pacific coast
region, indicating a more pread signal distrib within South
America and implicating an ancient contact between Pacific and
Amazonian dwellers. We demonstrate that the Australasian pop-
ulation contribution was introduced in South America through the
Pacific coastal route before the fori of the A 1 branch,
likely in the ancient coastal Pacific/Amazonian population. In addi-
tion, we detected a significant amount of interpopulation and
intrapopulation variation in this genetic signal in South America.
This study elucidates the genetic relationships of different ancestral
components in the initial settlement of South America and
proposes that the migratory route used by migrants who carried
the Australasian ancestry led to the absence of this signal in the
populations of Central and North America.

settlement of South America | Australasian | genetics | Native Americans |
Pacific coastal route

Asignal of genetic affinity between present-day and ancient
natives from South America and present-day indigenous
groups of South Asia, Australia, and Melanesia has been previously
reported (1-4). This Australasian—Native American connection
persists as one of the most intriguing and poorly understood events in
human history. The controversial Australasian population genctic
component (i.e., “Ypikuéra population” or “Y population” com-
ponent) was identified exclusively in the present-day Amazonian
populations (2), suggesting at least two different founding waves
Icading to the formation of the people of this region. The first
wave was inferred to be composed of direct descendants of the
Beringian standstill population, and a second wave was formed
by an admixed population of Beringian and southeast Asian
ancestors that reached Beringia more recently. Both these pop-
ulations would have settled and admixed in the Amazon region.

The contribution of an unsampled population to the autoch-
thonous gene pool is thought to have led to the origin of the
Australasian shared ancestry (2). In this sense, the Y population
would be part of the first colonizing groups of the American
continent. However, data from ancient South American samples
indicated a weak Y signal around 10,000 yBP (3). This evidence
indicates that, rather than a second wave entering South
America from southcast Asia, the Y ancestry might be traced
back to common ancestors of Native Americans, who lived in
northeast Asia. Furthermore, a new line of evidence indicates
that the first American clades split in East Asia, not in Beringia,
which makes the gene flow of the Y ancestry from the ancestral
East Asian groups even more likely (5). However, the paucity of
the signal among present-day and ancient groups, along with the
endemic and apparently random pattern of detection, has raised
the possibility that it could be a false-positive detection, likely

PNAS 2021 Vol. 118 No. 14 2025739118

due to the strong genetic drift effects experienced by the Amazonian
populations (and other indigenous South Americans). However, it
might be the other way around, a scenario in which the signal went
below the significance level in some populations, due to the high
drift effects they experienced (i.c., false negatives).

We explored our dataset (SI Appendix, Extended Methods),
which is currently the most comprehensive set of genomic data
from South American populations (383 individuals; 438,443 markers),
to shed light on this question. Ethical approval for sample collection
was provided by the Brazilian National Ethics Commission (CONEP
Resolutions 123 and 4599). CONERP also approved oral consent for
the use of these samples in population history and human evolution
studies. Individual and/or tribal informed oral consent was obtained
from participants who were not able to read or write.

Our results showed that the Australasian genetic signal, pre-
viously described as exclusive to Amazonian groups, was also
identified in the Pacific coastal population, pointing to a more
widespread signal distribution within South America, and
possibly implicating an ancient contact between Pacific and
Amazonian dwellers. In addition, a significant amount of in-
terpopulation and intrapopulation variation of this genetic
signal was detected.

To test the existence of this excess allcle sharing, we calculated
the D(Mbuti, Australasian; Y, Z) statistic for every pair of Y and
Z indigenous groups or individuals in our dataset (Dataset S14),
where “Australasian” is also iterated over the Australasian
groups, namely Australian (and Australian.DG), Melanesian,
Onge (i.e., ONG.SG), and Papuan (6-9). In the tests between
groups, signal detection was reproduced in Karitiana and Surui
(Amazonia), but it was also observed in Chotuna (Mochica descendants
from the Pacific coast), Guarani Kaiowa (central west Brazil),
and Xavénte (Central Brazilian Plateau) (Dataset S3). When we
used the maximum unrelated set of individuals (Dataset S14),
the signal lost significance level in Karitiana, Surui, and Guarani
Kaiowa (Dataset S3). However, the signal was still evident in the
Pacific coast population and in the central Brazilian natives
(Fig. 1 and Dataset S3).

We also aimed to detect whether some individuals would
present a higher number of significant tests than others from the
same population, which could indicate a heterogencous genetic
ancestry within the positive populations. Our analysis showed
that, indeed, some individuals presented a higher number of tests
pointing to excess allele sharing, but also that some are more
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Fig. 1. Relative patterns of genetic affinity of Australasians among Native
American groups. (A) Maximum Z values per population interpolated with
the inverse distance weighting method. (8) Distribution of all estimated Z
values (y axis) for each “Z” population (x axis) as violin and box plots. In B,
the black dots represent outliers, and the red dashed lines indicate the
Z-value thresholds of Z= -3 and Z = 3.

likely to present a significant deficit of this ancestry in compar-
ison to the others (Fig. 2 and Dataset S4 C and D). From these
results, it is evident that the loss of signal significance upon the
shift from the complete set to the maximum unrelated set of
samples (Dataset S3) was caused by the exclusion of specific
individuals with higher levels of allele sharing with Australasians
rather than by the removal of a bias caused by the relatedness
among the tested samples in the first place.

This provides strong evidence that a significant variability of
this signal exists not only at an interpopulation level but also
between individuals from the same populations. These results
suggest that the intrapopulation variability of this signal is not
rarc (Fig. 2) and is observed in several groups (Apalai, Guarani
Nandeva, Karitiana, Munduruku, Parakana, and Xavénte). Most
significant tests detected this excess signal in Tupi-speaking in-
dividuals, but the signal was also detected in individuals from
cevery major linguistic group (Fig. 2 and Datasct S4) and, at the
same time, presented a widespread geographic distribution within
South America (Fig. 1). Conversely, a considerable number of
samples were inferred to have a dcficit of allcle sharing with
Australasians (Fig. 2 and Dataset S4D). Strikingly, the individual
PARI137 (Parakand) presented an extremely high proportion of
significant tests (31.64%), indicating a relative deficit. This indi-
vidual is not an outlier neither in the principal component analysis
of the Native American samples (Dataset S1 B and C), nor regarding
its missingness rate (Dataset S14), nor in a multidimensional scaling

20f3 | PNAS
https://doi.org/10.1073/pnas.2025739118

(MDS) of pairwise genetic distances between samples in the un-
related and unadmixed subset (Dataset S1D). Besides, the distribu-
tion of Y-population ancestry among present-day indigenous groups
of South America showed no relationship with ethnolinguistic
diversity or geographic location.

To further characterize the ancestry of Central and South American
indigenous groups, we replicated a series of tests performed with
qpWave by Skoglund et al. (2) to investigate the minimum
number of ancestry streams necessary for the formation of these
populations. Essentially, we selected four populations from each
of the six global regions (sub-Saharan Africa, western Europe,
East Asia, South Asia, Siberia/central Asia, and Oceania) as out-
groups, and 14 indigenous groups with more than three unadmixed
and unrelated individuals as test groups (ST Appendix, Extended
Methods). These groups were tested in a few combinations, and the
results are summarized in Dataset S5 (qpWave weights for the full
datasct in Datasct S5B). These results reproduce the cstimates
obtained by Skoglund et al. (2) also indicating that at least two
streams of migration are necessary to explain the present-day ge-
netic diversity of Central and South American populations.

As the Chotuna group in the Pacific coast also exhibited excess
allele sharing (Fig. 1 and Dataset S3) with the Australasians as
estimated by D statistic (Mbuti; Australasians: Y, Z), we created
admixture graph models based on the scaffold of Skoglund et al.
(2) (Fig. 34) with the addition of the Pacific coastal groups
Sechura, Chotuna, and Narihuala. The best-fitted model showed
that the Pacific coast is a mixed group of South American an-
cestry and a small non-American contribution associated with a
sister branch of Onge (Fig. 3C), as also observed for Karitiana
and Surui. When the Xavinte were included in the analysis, the
best-fitted model showed a direct contribution of the Austral-
asian component in the Pacific coast, followed by a strong drift of
this signal, giving rise to Amazonian groups (Fig. 3D). Although
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Fig. 2. Excess affinity of Native Americans with Australasians. The y axis
indicates the group affiliation of the individual used at the Z position of the
statistic (excess in allele sharing). The x axis represents the group affiliation
of the individual at the Y position of the statistic (deficit in allele sharing).
Estimates were clustered by groups, and the number of significant tests was
weighted by the number of individuals in the comparison.
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Fig. 3. Admixture graph modeling of the Y-population contribution to Amazonia and Pacific coast. (4) Previously published model proposed by Skoglund
et al. (2). To investigate these genetic affinities, we first create (8 and C) admixture graphs adding the Pacific coastal groups Sechura, Chotuna, and Narihuala
(Pac_Cos) to the previous models, and (D) add Xavante and the Pacific coast, followed by Surui and Karitiana.

Fig. 3D could indicate two independent events, the small genetic
distances between the nodes in this model reinforced the single
admixture event evidence. The Treemix (10) analysis also showed
a pattern of diversification in which Pacific coastal and Andean
groups diverged first (Dataset S6), followed by the eastern
Andcan slopes populations and then, finally, the Amazonians
and other eastern South Americans. These findings suggest that
the Y-population contribution was introduced before the for-
mation of the Amazonian branch, likely in the ancestors of
Pacific coastal/Amazonian populations.

Different migration routes to the South American region have
been previously proposed and evidenced. Archeological and
genetic data demonstrated that both routes, Pacific coastal and
inland, were likely used by the first migrants (11). Our models
point to an ancient genetic affinity between the Pacific coast and
Amazonian populations that could be explained by the presence
of Y ancestry in both geographic regions. In addition, this shared
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ancestry seems to precede the separation of the Pacific and
Amazon branches, showing an entry through the west coast,
followed by successive events of genetic drift in the Brazilian
populations. This genetic evidence for the presence of Y ancestry
on the South American Pacific coast indicates that this ancestry
likely reached this region through the Pacific coastal route, and
therefore could explain absence of this genetic component in the
populations of North and Central America studied so far.

Data Availability. The newly genotyped datasets reported in this
paper have been deposited in the European Genome-phenome
Archive and are available for download under accession no.
EGAS00001005022.

ACKNOWLEDGMENTS. M.A.C.e.S was supported by Fundacao de Amparo &
Pesquisa do Estado de Sao Paulo (FAPESP) (2018/013716; 2015/26875-9) and
T.F. was funded by FAPESP (2016/12371-1; 2015/26875-9).

6. |. Lazaridis et al., Ancient human genomes suggest three ancestral populations for
present-day Europeans. Nature 513, 409-413 (2014).

. K. Prifer et al, The complete genome sequence of a Neanderthal from the Altai

Mountains. Nature 505, 43-49 (2014).

N. Patterson et al., Ancient admixture in human history. Genetics 192, 1065-1093 (2012).

M. Mondal et al, Genomic analysis of Andamanese provides insights into ancient

human into Asia and Nat. Genet. 48, 1066-1070 (2016).

J. K. Pickrell, J. K. Pritchard, Inference of 1 splits and mi: fromg

wide allele frequency data. PLoS Genet. 8, 1002967 (2012).

11. B. A. Potter et al., Current evidence allows multiple models for the peopling of the

Americas. Sci. Adv. 4, eaat5473 (2018).

~

o

o

PNAS | 30f3
https://doi.org/10.1073/pnas.2025739118

150

BRIEF REPORT



151

0.1 Abstract

INFERENCES OF SOUTH AMERICA HUMAN HISTORY FROM ARCHAEOGENETICS
DATA: Genomic contributions to the history of Sambaqui groups in the South-
Southeast Brazilian Coast

FERRAZ, S. T. N.Pages: 173 PhD Thesis (Genetics and Evolutionary Biology) - Instituto de
Biociéncias, Universidade de Sao Paulo, Sao Paulo 2021.

Along the Brazilian coast, the presence of thousands of shellmounds is remarkable,
some of which are more than 40 meters high. They were constructed from the intentional
accumulation of mollusc shells and marine fauna over hundreds or thousands of years. The
uses of the shellmounds varied widely in time and space, but many of them were used as
burial ground preserving hundreds of skeletons in a single location. The ancient population
history of these coastal groups was previously investigated through the analysis of
anatomical markers and material culture. However, the ambiguity inherent in such markers
resulted in divergent models to explain the origins, dispersion and destitution of these
groups, as well as their relationship with other neighboring societies. In the present study,
we contribute to these questions by evaluating 34 genome-wide data extracted from ancient
human remains dated between ~10,000 and 100 years before the present, distributed over
four Brazilian macro-regions. The results obtained reveal the presence of a strong local
genetic component, restricted to some specific archaeological contexts, as well as evidence
of population reductions or consanguinity effects in some of the coastal populations in the
South. Furthermore, it was possible to describe the arrival of migratory pulses from the
interior bringing new genetic components to the late burials of the Sambaquis groups in the

South and Southeast.

Key words: Archaeogenetics, Ancient DNA, Historical Demography, Sambaqui
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0.2 Resumo

INFERENCIAS SOBRE O POVOAMENTO DA AMERICA DO SUL A PARTIR DE DADOS
ARQUEOGENETICOS: Contribuicoes genomicas para a historia dos grupos
construtores de Sambaqui da Costa Sul-Sudeste Brasileira

FERRAZ, S. T. p: 173. Tese de doutorado em Genética e Biologia Evolutiva - Instituto de
Biociéncias, Universidade de Sao Paulo, Sao Paulo 2021.

Ao longo da costa brasileira é notavel a presenca de milhares de construcoes
monticulares, algumas com mais de 40 metros de altura, construidas a partir do acumulo
intencional de conchas de moluscos e fauna marinha por centenas ou milhares de anos. A
funcao dos concheiros variava muito no tempo e no espaco, mas muitos deles foram usados
como cemitérios, preservando centenas de esqueletos enterrados em um unico local. A
historia populacional antiga desses grupos costeiros foi anteriormente investigada através
da analise de marcadores anatomicos e da cultura material. No entanto, a ambiguidade
inerente a tais marcadores resultou em modelos divergentes para explicar as origens,
dispersao e destituicao desses grupos, bem como sua relacio com outras sociedades
vizinhas. No presente estudo, contribuimos com essas questoes ao avaliar 34 capturas
genomicas extraidas de restos humanos antigos datados entre cerca de 10.000 € 100 anos
antes do presente, distribuidos ao longo de quatro macro regioes brasileiras. Os resultados
obtidos revelam a presenca de um forte componente genético local, restrito a alguns
contextos arqueologicos especificos, assim como evidéncias de reducao populacional ou
efeitos de consanguinidade em algumas populacoes costeiras ao sul. Ademais, foi possivel
descrever a chegada de pulsos migratorios vindos do interior trazendo novos componentes

genéticos aos sepultamentos tardios dos grupos Sambaquis da regiao Sul e Sudeste.

Palavras chave: Arqueogenética, DNA Antigo, Demografia Historica, Sambaqui
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