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Family History at the Shell Mound
A study of the genomic history of coastal societies in eastern South
America

Tubingen, 07/31/2023. Researchers from the Senckenberg
Centre for Human Evolution and Palaeoenvironment at the
University of Tubingen and the Brazilian University of Sao
Paulo, together with an international research team led by first
author Dr. Tiago Ferraz, compiled the largest genomic dataset
from Brazil to demonstrate that sambaqui communities on the
southern and southeastern coasts did not represent a
genetically homogeneous population. The sambaquis, also
known as “shell mounds,” were established about 8,000 to
1,000 years ago along a stretch of more than 3,000 kilometers
on the eastern coast of South America. According to
archaeological records, the sambaqui builders shared clear
cultural similarities. However, contrary to what was expected,
these groups of people showed significant genetic differences.
In their study, published today in the journal “Nature Ecology
and Evolution,” the scientists attribute this to different
demographic trajectories, possibly due to regional contacts
with inland groups.

Mounds up to several hundred meters long and occasionally over
thirty meters high can be found along a stretch of more than 3,000
kilometers on Brazil's Atlantic coast. “These cultural relics, known
as ‘sambaquis’, were built over a period of 7,000 years. They consist
primarily of shells and other daily residues that fossilized over time.
The sambaquis were used by ancient indigenous populations as
dwellings, cemeteries and territorial demarcation. They are among
the most fascinating archaeological phenomena in pre-colonial
South America,” explains first author Dr. Tiago Ferraz. Senior author
Prof. Dr. Tabita Hinemeier of the University in Sdo Paulo, Brazil,
adds, “The sambaqui were always built in a similar fashion over a
long period of time across a vast area. The associated communities
shared cultural similarities. Their origins, demographic history, and
encounters with early Holocene hunter-gatherers from the inland,
along with their rapid disappearance, have raised several questions,
which we explored in our recent study.”

“To further clarify the population history of indigenous societies on
the east coast of South America, we generated data across the
entire genome of 34 individuals from four different regions of Brazil,
who were up to 10,000 years old. These include genomic data of
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Along a stretch of more than 3,000
kilometers on the Atlantic coast of
Brazil, there are numerous so-
called sambaquis, mounds of
shells and other calcareous
material.
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‘Luzio,” a skeleton found in a riverine sambaqui called Capelinha. It
is considered the oldest evidence of human presence in
southeastern Brazil,” explains senior author Prof. Dr. André Strauss
of the Museum of Archaeology and Ethnology, University of Séo
Paulo.

In their current study, the researchers show that early Holocene
hunter-gatherers are genetically distinct from each other and from
later populations in eastern South America. This suggests that there
were no direct relationships with the later coastal groups. The
team’s analyses also show that contemporary sambaqui groups
from the southeastern Brazilian coast on the one hand, and from the
southern Brazilian coast on the other, were genetically
heterogeneous.

According to the study, the intensification of contacts between
inland and coastal populations around 2,200 years ago was
accompanied by a marked decline in shell mound construction.
During the same period, major environmental changes took place.
The researchers believe that all of these influences may have
ultimately led to the end of shell mound architecture.

“In summary, our results show that the sambaqui communities on
the southern and southeastern coasts did not represent genetically
homogeneous populations. Both regions showed different
demographic trajectories, possibly due to the low mobility of the
coastal groups. This is in contrast to the cultural similarities
described in the archaeological record. We need to conduct further
regional and micro-scale studies to learn more about the genomic
history of South America,” concludes senior author Prof. Dr. Cosimo
Posth of the Senckenberg Centre for Human Evolution and
Palaeoenvironment at the University of Tubingen.

The University of Tiibingen is one of eleven universities in Germany that were
recognized as excellent. Within the life sciences, it provides top-of-the-line
research in the fields of neurosciences, translational immunology and cancer
research, microbiology and infectious disease research, as well as molecular
biology. Additional research emphasis is given to machine learning, geo- and
environmental research, archeology and anthropology, language and cognition,
and education and media. More than 28,000 students from all over the world are
currently enrolled at the University of Tiibingen, where they can choose from over
200 study courses — from Archeology to Zoology.

The Senckenberg Gesellschaft fiir Naturforschung (Senckenberg Nature
Society), a member institution of the Leibniz Association, has studied the “Earth
System” on a global scale for over 200 years — in the past, in the present, and with
predictions for the future. We conduct integrative “geobiodiversity research” with
the goal of understanding nature with its infinite diversity, so we can preserve it for
future generations and use it in a sustainable fashion. In addition, Senckenberg
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The researchers’ analyses show
that sambaqui communities were
not a genetically homogeneous
population.
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“Luzio,” a skeleton found in a
riverine sambaqui, is considered
the oldest evidence of human
presence in southeastern Brazil.
Photo: André Strauss
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presents its research results in a variety of ways, first and foremost in its three
natural history museums in Frankfurt, Goérlitz, and Dresden. The Senckenberg
natural history museums are places of learning and wonder and serve as open
platforms for a democratic dialogue — inclusive, participative, and international. For
additional information, visit www.senckenberg.de.

The University of Sdo Paulo

Created in 1934, USP is a public university, maintained by the State of Sdo Paulo
and linked to the Secretariat of Science, Technology and Innovation. The talent
and dedication of faculty, students and staff have been recognized by different
world rankings, created to measure the quality of universities based on various
criteria, mainly those related to scientific productivity. This performance, generated
over more than eight decades of an intense pursuit of excellence, allows USP to
join a select group of world-class institutions. Its undergraduate program consists
of 183 courses, dedicated to all areas of knowledge, distributed in 42 teaching and
research units, with more than 58 thousand students. The postgraduate program
is composed of 239 programs, with about 30 thousand enrolled. Currently, USP is
responsible for more than 20% of Brazilian scientific production. To develop its
activities, USP has several campuses, distributed in the cities of S&do Paulo, Bauru,
Lorena, Piracicaba, Pirassununga, Ribeirdo Preto, Santos, Sdo Carlos, in addition
to teaching units, museums and research centers located outside these spaces
and in different municipalities. https:/wwwb.usp.br
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