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Extended DataFig.1|Geographical origin of previously-published ancientgrouping. Dot colours indicate the original publication, and dot sizes
individualsincluded in co-analysis. Each dot indicates the geographical indicate the sample size of the grouping.
origin, within North, Centraland South America, of a previously-published
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Extended DataFig. 2| Affinities of Anzick to Early/Middle Holocene South (pointestimate). The number of SNPs used for each test is shown above each
Americans quantified by f, statistics. Bars denote 95% confidence intervals pointestimateinthe figure.
(1.96 x SE) around the mean across genomic-block jackknife pseudoreplicates
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Extended DataFig. 3 | F treeforselected groupings. Complete hierarchical-clustering tree from F,, distances, restricted to populations for which at least 5000
SNPs were used for all pairwise computations. Colours represent automatically-inferred clusters.
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Extended DataFig. 5| Affinities of arepresentative400BP Central Argentina  genomic-blockjackknife pseudoreplicates (point estimate). The number of
population to Early/Middle Holocene South Americans quantified by f, SNPs used for each testis shown above each point estimate in the figure.
statistics. Bars are 95% confidence intervals (1.96 x SE) around the mean across
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Extended DataFig. 6 | Affinities ofarepresentative150BP Central Argentina  genomic-blockjackknife pseudoreplicates (point estimate). The number of
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Extended DataFig. 9 | Differencesin thedistribution of cumulativelength
of ROH segments greater than 20 cM for Southern Cone groupings up to
3000BP. Horizontal red lines denote median values (log scale), with boxes
showingtheinterquartile range (IQR) and bars showing 1.5x IQR Pairwise
group comparisons were performed using a Conover’s test (two-sided), with
correction for multiple comparisons (Benjamini-Hochberg) at FDR = 0.05.
Corrected p-values for a difference between Northwest Argentinaand Central
Argentina (p=0.00739), and between Northwest Argentinaand Argentina
Pampas (p =0.0274), were significant at a = 0.05 (see Supplementary Fig. 76 for
details). The number of individuals within each groupingis shown below each
Xaxislabelinthefigure.
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Extended DataFig.10|No evidence of populationsize growth or decline
in Central Argentinain thelast two and a halfmillennia. Linear regression
of cumulative length of ROH between 4 and 12 cM on date (mean BP), for
individuals from Argentina Central at high enough coverage to call ROH
(meanBPbelow 2500). Error bands show 95% confidence intervals around the
mean linear regression fit. There isno evidence of asignificant association
(p=0.238fromatwo-sided t-test on the slope coefficient being zero).
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Extended Data Table 1| Selected f,-statistics revealing three instances of gene flow between Central Argentina and
neighbouring regions

Late Holocene Pampas populations cannot be related with Central Argentina and Middle Holocene Pampas populations via a simple tree.
B Similar evidence of admixture between the Central Argentina and the Central Andes lineages in Northwest Argentina.
Similar evidence of admixture between the Central Argentina lineage and a Tropical and Subtropical Forests source in the Gran Chaco region.

Outgroup Pop_1 Pop_2 Pop_3 z n_SNPs
Yoruba Argentina_Pampas_6800-7700BP Argentina_Central Plains M i iagoDelEstero_400BP | Argentina_Pampas_CentralPampeanDunefields_1600BP 4.65
Yoruba Argentina_Central_Plains_MesopotamiaSantiagoDelEstero_400BP | Argentina_Pampas_6800-7700BP Argentina_Pampas_CentralPampeanDunefields_1600BP 7.053 | 898597
Yoruba Argentina_Central_JesusMaria_8500BP Argentina_Pampas_6800-7700BP Argentina_Pampas_Southern_2600BP 2.613 | 446224
Yoruba Argentina_Pampas_6800-7700BP Argentina_Central_JesusMaria_8500BP Argentina_Pampas_Southern_2600BP I 446224

Yoruba Karitiana Argentina_Central Plains_MesopotamiaSantiagoDelEstero_400BP | Wichi 2.315 | 315637
Yoruba _ Argentina_Central_Plains_Mesopotami iagoDelEstero_400BP | Karitiana Wichi 2.728 | 315637
Yoruba Piapoco Argentina_Central_JesusMaria_8500BP Toba 3.273 | 131781
Yoruba Argentina_Central_JesusMaria_8500BP Piapoco Toba 3.428 | 131781

Plains_MiddleSaladoRiver_SantiagodelEstero_4008B is a late Central Argentina population that is a clade with Central_JesusMaria_8500BP and contains tens of well-covered individuals,
increasing power for f,-statistic computations. Toba and Wichi are modern populations from the Gran Chaco. Karitiana and Piapoco are modern populations from the Northwest Brazilian Amazon
and Eastern Colombia, whose ancestry is characteristic of Tropical and Subtropical Forests Native American peoples®*. Blue statistics show that Late Holocene Pampas populations cannot be
related with Central Argentina and Middle Holocene Pampas via a simple tree, indicating gene flow between these two lineages. Red statistics show similar patterns for Northwest Argentina
context labels in the case of the Central Argentina and Central Andes lineages. Green statistics show similar patterns for modern Gran Chaco populations for Central Argentina and the Forest
and Subtropical Forests ancestry components.




Extended Data Table 2 | hapROH estimates of effective population size (Ne) by region, rounded to the nearest integer

Group N, point estimate | Lower bound of 95% CI | Upper bound of 95% CI | n
Argentina_Central 707 650 762 40.0
Argentina _Northwest 438 374 514 6.5
Argentina_Pampas 1100 828 1501 4.5
Argentina_ParanaRiver | 518 406 678 3.0
Brazil _Coastal 245 217 278 6.5
CentralAndes 789 683 919 13.0
SouthernPatagonia 174 147 208 2.5

Estimates are obtained by fitting the distribution of runs of homozygosity of individuals from each region with a mean date not older than 3000BP. The estimates indicate that the communities
in the Central region of Argentina likely had similar sizes as in the Central Andes, and likely higher than those in the Argentinian Northwest or the Parana River region. The individuals from the
Pampas had the largest effective population size, likely reflecting admixture.
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Ecological, evolutionary & environmental sciences study design

All studies must disclose on these points even when the disclosure is negative.
Study description DNA samples newly-obtained from ancient human remains were co-analyzed with previously-published data from ancient and

modern individuals. Using genome-wide SNP genotypes, researchers calculated population genetic statistics that primarily examine
allele-sharing patterns to explore historical relationships among populations.

Research sample We generated new genome-wide data from 238 not previously reported ancient individuals.

Sampling strategy We produced 504 ancient DNA libraries from 341 distinct skeletal samples. We used in-solution enrichment for over 1.2 million
targeted single nucleotide polymorphisms (SNPs), a standard set of genetic markers widely used in ancient DNA studies and
commonly referred to as the “1240k SNP set”, to gather genome-wide data that met standard criteria for ancient DNA authenticity
from 238 unique individuals.

Data collection DNA from the ancient remains was extracted, sequenced, and processed into SNV genotype calls.

Timing and spatial scale  Ancient individuals lived from 10,000 yBP to 150 yBP in present-day Central and Northern Argentina, and Paraguay.

Data exclusions 103 samples did not produce data of high-enough quality to analyze, either because of low coverage or because of evidence of
contamination.

Reproducibility All attempts to reproduce were successful.
Randomization No randomization was possible due to the nature of the study, a reconstruction of past events that cannot be repeated.
Blinding No blinding to dates or geographical origin was possible, due to the criticality of this information for analysis.
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Materials & experimental systems Methods
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Palaeontology and Archaeology

Specimen provenance All of the skeletal remains examined in this study were sourced from museum collections or other archaeological archives. We only
analyzed the samples after receiving permission from the custodians and the relevant local authorities.

Specimen deposition The skeletal samples are under the stewardship of the appropriate co-authors or museum collections., and may be accessed by their
skeletal code listed in Extended Data Table 0.2.

Dating methods We report 35 new radiocarbon dates obtained using standard techniques.
|z| Tick this box to confirm that the raw and calibrated dates are available in the paper or in Supplementary Information.

Ethics oversight This study adhered to ethical guidelines for working with human remains drafted both by a diverse and
international group of anthropological and paleogenetic scholars (Alpaslan-Roodenberg, S. et al. 2021, Ethics of DNA research on
human remains: five globally applicable guidelines. Nature) and the Argentine Association of Biological Anthropology (Aranda, C.,
Barrientos, G. & Del Papa, M. C. 2014 Cddigo deontolfiogico para el estudio, conservacién y gestion de restos humanos de
poblaciones del pasado. Revista argentina de antropologia bioldgica) treating these deceased individuals with respect and using
minimally-destructive analyses techniques. Our research program involving ancient human remains received approval from the Ethics
Committee of the CEMIC (Comité de Etica en Investigacion, Centro de Educacion Médica e Investigaciones Clinicas ‘Norberto
Quirno’). Skeletal samples were exported with authorization from the institutions safeguarding them (provincial and national
museums, universities, etc.), obtaining proper permits from each province (e.g., Agencia Cédoba Cultura), and the Argentina
government (Instituto Nacional de Antropologia y Pensamiento Latinoamericano). In instances where indigenous communities were
associated with these individuals, analyses were conducted in engagement with these communities (Salceda, S. A., Desantolo, B. &
Plischuk, M. Espacio de reflexion: el por qué y para quién de la investigacion bioantropoldgica. Revista argentina de antropologia
bioldgica 17, 1-6 (2015).), primarily facilitated through interactions between archaeologists and the communities. In the particular
case of samples from the Cérdoba province, we secured endorsement and support for this research from the Consejo de
Comunidades de Pueblos Indigenas de la Provincia de Cérdoba, Argentina (Council of Communities of Indigenous Peoples of the
Province of Cérdoba).

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Plants

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor

was applied. o ) )
Authentication Describe-any-atthentication-procedures for-each-seed-stock used-or novel-genotype-generated. Describe-any-experiments used-to

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.

>
Q
Q
<
=
)
e,
]
=3
o
=
—
@
g,
]
=
>
@
(%2}
-
3
3
Q
E
<2






