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URNAS FUNERARIAS DA COSTA NORTE DA FOZ DO RIO AMAZONAS (Rostain 2010)



A FAPESP E O FINANCIAMENTO DE PESQUISAS
ARQUEOLOGICAS NA AMAZONIA REALIZADAS PELO
MUSEU DE ARQUEOLOGIA E ETNOLOGIA DA
UNIVERSIDADE DE SAO PAULO DESDE 1999:

79 BOLSAS E AUXILIOS

19 AUXILIOS CONCLUIDOS,
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Nature and Culture in Prehistoric Amazonia

Using G.LS. to reconstruct ancient ethnogenetic processes

from archaeology, linguistics, geog_rap]'ly, and ethnohistclr}'

INDIGENOUS LANGUAGE
FAMILIES IN THE
AMAZON

(Eriksen 2011)
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EARLY ARCHAEOLOGICAL SITES IN AMAZONIA (>8200 yBP)
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Colonisation and early peopling of the Colombian Amazon during the Late
Pleistocene and the Early Holocene: New evidence from La Serrania
La Lindosa

Gaspar Morcote-Rios , Francisco Javier Aceituno ™", José Iriarte “, Mark Robinson ¢,
Jeison L. Chaparro-Cardenas”

Fig. 2. Colombian archaeological areas showing the earliest archaeological sites with calibrated dates in each region.




Colonisation and early peopling of the Colombian Amazon during the Late
Pleistocene and the Early Holocene: New evidence from La Serrania
La Lindosa

Gaspar Morcote-Rios , Francisco Javier Aceituno ™", José Iriarte “, Mark Robinson ¢,
Jeison L. Chaparro-Cardenas”

G. Morcote-Rios et al. Quaternary International xxx (xxxx) xxx

Fig. 13. Potential Ice-Age megafauna displayed in the pictographs of SLL including: a. giant sloth, b. mastodon, c. camelid (Paleolama?); d and e. horse; f. long-neck,
three-toed ungulate with trunk (Xenorhinotherium, Macrauchenia?).
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Early Holocene crop cultivationand
landscape modificationin Amazonia

https://doi.0rg/10.1038/s41586-020-2162-7  Umberto Lombardo™, José Iriarte’, Lautaro Hilbert’, Javier Ruiz-Pérez", Amcle
u
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Extended DataFig, 5| Examples of surveyed forest islands asseen inhigh- g-i, Forestislands classified as natural (g site FIN2; h, site FIN1L; and i, site 529).
resolution satelliteimagery from the Esri ArcGIS base map. a-f, Forest Source for the maps, ESRI, DigitalGlobe, GeoEye, Earthstar Georaphics and
islands classified as anthropic (a, Isla San Pablo (SM4); b, 1sla Manechi: ¢, CNES/Airbus DS,

site 575;d, Iska La Chacra (SM3); ¢, site FINIZ: and £, Isia del Tesoro (SM1)),
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Early Holocene crop cultivation and
landscape modificationin Amazonia
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INDEPENDENT

CENTERS OF PLANT DOMESTICATION (Smith 2006)

Pepo Squash 10,000 B.R.
Maize 8,000 - 7,000 B.F.
l!::-:m-lm_-:l_".rl:r Bean 4,000 B.F.

Arrowroot 8,000 B.P
Yam (D. frifica) 6,000 B.P
Cotton 5,000 B.P.

Sweet potato 4,500 B.F.

Potato 7,000 B.R?
Quinoa 5,000 BR

: mh:'

Peapo Squash 5,000 B.R
Sunflowar 4 800 B.F
Marshelder 4,400 B.P.

-

Chano 4 000 BP
Sy, Ceereeen 7
i = T . [
) . 1- T
y & “h;

D
7

sarghum 4,000 B.R

Paanut?
kanioc 8,000 B.R?
Chile Peppers 8,000 B.R

o =

S

African rice 2,000 B.P
Pearl millet 3,000 B.F

-i i\ 1
L B
_l‘ Emmer wheat 10,000 B.F %, %

REC
h'l:'-".l‘

g

Einkorn wheat 10,000 B.F. .

—

Yam (0. aiafs) 7,000 B.R?
Banana 7.000 B.R
Taro 7,000 B.R?

g

o

L4

8,000 B.R

Hice B.000 B.

P

Foxnut 8,000 B.P

mal

J"
J Broomcorn Millat,

Fooctail Millat -

Fig. 1.

Currently recognized independent centers of plant and animal domestication.



Cachoeira do Teotonio durante a cheia. Foto: Luiz Claudio Marigo.
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RESEARCH ARTICLE

Direct archaeological evidence for
Southwestern Amazonia as an early plant
domestication and food production centre

Jennifer Watling' *, Myrtle P. Shock?, Guilherme Z. Mongelé’', Fernando O. Almeida®,
Thiago Kater?, Paulo E. De Oliveira®®, Eduardo G. Neves'

B PLOS | one

Achasbatanics evidence kx Southwesten Amazonia asan early plart domesticaon and food production certre

Key to drawing
B Rock W Charcoal R Roots
I Ceramic L Lithics

Massangana horizon (pre-ceramic ADE)
Girau horizon (pre-ceramic, non-ADE)

Bedrock outcrop
Location of later ceramic urn cut
Location of phytolith samples (every 10 cm)

| | Location of contexts sampled for

L—1 macrobotanical remains

&l L ocation of fire structures not visible
in the profile

(0 Radlocarbon dates (cal. BP; see Table 1)
1. 5771-5643, 2. 5900-5708, 3. 1720-1575,
4. 994-924, 5. 9524-9400, 6. 6495-6400

Y EN dpe dcunits at T
-whn)?tmopq:huﬂdmdmfxm; pmﬂhdumx 1and 2 (Arqueotrop, M AE, 2016),b) Photograph of sast- fadng profile of Unit 5(Argaeotrop,
MAE, 20 1), with the re prajected upon it Phymolith samples were taken fram ghe north-facing profile

highlighting their stratigraphy, the location of radio carbon dates, and the origin of archaco botanical




Sitio Arqueologico Teotonio

5. 700 AP,

5. 800 A P.

2D BN B 8w e 0

G Icuio Mandioca
(Phascolus / Vigna sp.) (()cnourpussp) (Manihot esculenta)

sw

C‘Sm

e 8 =N -

9.400 AP,

Gotaba Castanha Pequid
(('allalhca sp.)  (Psidium sp.) (Berthollctia excelsa)  (Caryocar sp.)

Figura 1. Plantas cultivadas no Holoceno Inicial e Holoceno Médio, sitio Teotonio, Alto Rio Madeira, Porto
Velho, RO. Fonte: Watling et al. (2018).
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Daniel Cangussu ¢ a Batata da fartura no Vale do Mucuri




Amazonia indomavel: relagoes fora do alcance
da domesticagdo

Unruly Amazon: relations out of range to the ideia of domestication
Amagzonia indomable: relaciones fuera del alcance de la domesticacién

Gilton Mendes dos Santos
Guilherme Henriques Soares

Figura 2: Batata maira (Casimirella sp). Foto Valdely Kinnupi









Hyperdominance in the Amazonian TREADTHE FULLARTICLEONLINE

http:ffdx.doi.orgf10.1126/5cience. 1243092

Tree Flora S it

DOk 10.11268M5ckence. 1243 0F2

Hans ter Steege* et al.

3.9 x 10! (390 BILHOES) DE ARVORES NA
AMAZONIA,

16.000 ESPECIES DE ARVORES NA AMAZONIA,

sO 227 (1.4%) DAS 16,000 ESPECIES
TOTALIZAM QUASE A METADE DE TODAS AS
ARVORES - HIPERDOMINANCIA.




HYPERDOMINANT TREE SPECIES

*°6 OF THE 10 MOST HYPERDOMINANT ARE PALMS:

* (1) Euterpe precatoria (‘acai-do-mato’), (5)
Iriartea deltoidea (‘paxiubao’), (6) Euterpe
oleracea (‘acai-do-Parda’), (7) Oenocarpus bataua
(‘pataua’), (9) Socratea exhorhiza (‘paxiuba’)
and (10) Astrocaryum murumuru (‘murumuru’).






RESEARCH ARTICLE

TROPICAL FOREST

Persistent effects of pre-Columbian
plant domestication on Amazonian
forest composition

The extent to which pre-Columbian societies altered Amazonian landscapes is hotly debated.
We performed a basin-wide analysis of pre-Columbian impacts on Amazonian forests by
overlaying known archaeological sites in Amazonia with the distributions and abundances of
85 woody species domesticated by pre-Columbian peoples. Domesticated species are five

times more likely than nondomesticated species to be hyperdominant. Across the basin,

g1 e -IL'-';. IS0 IS o IR II'—.'- IR QML= =L LA s . (Edae (1 TOIresls OF] i 10 i Ul
an:haenlnﬁical sites. In southwestern and eastern Amazonia, distance to archaeological sites
strongly influences the relative abundance and richness of domesticated species. Our analyses
indicate that modern tree communities in Amazonia are structured to an important extent by
a long history of plant domestication by Amazonian peoples.



Plant Domestication Centers and
Hyperdominant Species in Archaeological Context
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Phase 3: after 2,500 cal &

The legacy of 4,500 years of polyculture
agroforestry in the eastern Amazon

5. Yoshi Maezumi ©", Daiana Alves', Mark Robinson', Jonas Gregorio de Souza ™", Carolina Levis®?,
Robert L. Barnett?, Edemar Almeida de Oliveira®, Dunia Urrego "%, Denise Schaan® and José Iriarte ™"
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Fig. 1| Regional study area. a, Map showing the Amazonian pollen, archaeological site’*** and records documenting the early presence of maize: (1)

Lake San Pablo, (2) Lake Ayauch, (3) Lake Sauce, (4) Abeja, (5) Huaypo, (6) Puerto Maldonado, (7) Lake Gentry, (8) Lake Rogaguado, (9) Parmana, (10)
Monte Castelo, (11) Geral, (12) Lake Carana (Supplementary Table 1) and (13) the location of the Paraiso Cave speleothem record. b, The Santarém region
showing the location of Lake Carand and the SDM1 archaeological site*".




EARLY CERAMICS IN SOUTH AMERICA ¢
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Fig. 10.3. Incised sand-tempered pottery
sherds from Taperinha shell mound.

REPORTS

Eighth Millennium Pottery from a Prehistoric
Shell Midden in the Brazilian Amazon




A CERAMICA MINA NO ESTADO DO PARA:
OLEIRAS DAS AGUAS SALOBRAS DA AMAZONIA

na de Oliveira
da Silveira

Figura 2. Aspectos do trabalhe de campo no sitio PA-SA-05: Porto da Mina. a) Abertura de corte estratigrafico (Foto: Mario
Simoes, 1968. Acervo MPECG). b) Coleta de amostras para andlise de pélen no perfil da Quadra [ (Foto: Mario Simoes, 1968.
Acervo MPEC).
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A CERAMICA MINA NO ESTADO DO PARA:
OLEIRAS DAS AGUAS SALOBRAS DA AMAZONIA

Elisingela Regina de Oliveira

Maura Imazio da Silveira




The use and domestication of Theobroma cacao
during the mid-Holocene in the upper Amazon

Sonia Zarrillo 2%, Milesh Gaikwad™**, Oaire Lanaud*, Terry Powis”, Christopher Viot'~,
Isabellz L esurt®, Hivier Fouet™S, Kavier Argout™, Enwan Guichoux®, Franck Salin®; Rey Loor Solorzano™,
Oliwier Bouchez™, HEléme Vignes™S, Patrick Severts™, Julio Hurtade™, Alexandra Yepez®,

Losis Grivetti™, Michael Blake ©** and Francisco Valder™

ARTICLES NATURE ECOLOGY & EVOLUTION

Fig. 1] Locations of the four archaeological sites in Mexico, Central
America and South America with the earliest evidence of Theobroma use,
as well as the species diversity distributions for the genus Theobroma''*-,
The zone surrounding SALF has six known native species of Theobroma: T.
bicolor; T. sinuosum; T. speciosum; T. subincanum; T. stipulatum; T. glaucum™.
The species diversity map is derived from ref. ' and is modelled using
species observations extracted from GBIF*. We reduced the modelled
continuous 1-11 species diversity range of Thomas et al."” to four categories:
1-3, 4-5, 6-8 and 9-11 species.
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LAGUINHO SITE, CENTRAL AMAZON CE

700 — 1,000 (Castro 2009)




MOUNDS AND PLATFORMS, LAGUINHO SITE (Castro & Schmidt 2009)

PROJETO AMAZONIA CENTRAL
SiTIO ARQUEOLOGICO LAGUINHO
AM-IR-46

Unidade escavada

"WV Y Borda de superficie aplainada Laguinho

UNIVERSIDADE DE SAO PAULO FUNDACAO DE AMPARO A PESQUISA
MUSEU DE ARQUEOLOGIA E ETNOLOGIA DO ESTADO DE SAO PAULO
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TENHARIM MARMELOS (GLEBA B)




MAIZE GARDEN ON
ARCHAEOLOGICAL SITE WITH
ADE,

TI TENHARIM-MARMELOS
(AM), FotoE. NEVES
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RESEARCH | RESEARCH ARTICLE

N N T N
\J Truncated hill V @ Moon pyramid
1
Khufu /
Sun pyramid
Khafre - ; @ i
Xl | Avenue of
\ / the Dead
Menkaure
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Giza plateau Kilamope Teotihuacan
Egypt, c. 2500-1500 BCE Ecuador, ¢. BCE 500-300/600 CE Mexico, c. 100 BCE-600 CE

Fig. 5. Comparison of site sizes. Comparison at the same scale of the core areas of major sites of the Upano, ancient Egypt, and ancient Mesoamerica (for
comparison with low-density urbanism sites in Amazonia, see supplementary text S4 and fig. S12).




LIDAR AND ARCHAEOLOGY

WHAT IS LIDAR?

i \ LiDAR stands for Light Detection And Ranging, a technology invented in the 1960s. It a remote sensing technology system that collects
data about ranges, or distances, using lasers. It has a number of benefits:

el - « [t can more easily collect data over a large area.
- ‘ « It can be used to create maps.
— « It can map areas that are not visible to the human eye. UNCOVERING TIKAL
Because of its special features, LIDAR is now being used by archaeologists. Because of its ability to “see” through a tree

canopy, airborne LiDAR is of particular use

in archaeology. For example, at the Tikal
site in Guatemala, aerial photography can
only show some of the buildings. LIDAR
reveals what is under the canopy, helping
archaeologists learn more about the area’s
agriculture, population size, and
other aspects of the Mayan
civilization that they

did not know
D before.

MAIN PARTS OF AN AIRBORNE

LIDAR SYSTEM

Plane/Helicopter/Drone—carries the moving technology
Laser—sends out an echo pulse

Laser Sensor—detects the reflected pulse to measure the range

Global Positional System (GPS) ground reference and satellites—detect
aircraft position

Inertial Measurement Unit system (IMU)—determines aircraft’s orientation

A camera sees only the nearest objects,
not what's underneath the canopy.

LIDAR IN ACTION

Vegetation limits aerial photography. It does not limit
LiDAR. Where light can go, LiDAR can go. LiDAR pulses
reflect from multiple points, starting at the first item they
hit, and continue to the ground.

S? LIDARAcan provide information NATIONAL
about things that people cannot see. GEOGRAPHIC

Lasers sweep across the terrain measuring
the range and scan angle to ground.



Lidar Image, Kunguintsse, Upano basin, Ecuador (corc--ids

! ez Ol.Wohlfson)
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JOURNAL OF FIELD ARCHAEOLOGY %{ Routledge
hitps://doi.org/10.1080/00934690.2018.1483686 Taylor & Group

M) Check for updates

Diversity of Pre-colonial Earthworks in the Brazilian State of Acre, Southwestern
Amazonia

Sanna Saunaluoma®, Martti Parssinen® and Denise Schaan ©°¢
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Figure 1. Locations of the registered earthwork sites in Brazilian states of Acre, Amazonas, and Ronddnia.



CASE 5TUDY

Geometry by Design: Contribution of Lidar to the
Understanding of Settlement Patterns of the Mound
Villages in SW Amazonia

Jose Iriarte’, Mark Robinson’, Jonas de Souza', Antonia Damasceno*, Franciele da Silva’,
Francisco Nakaharas, Alceu Ranzil and Luiz Aragao?
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Figure 1: Map of earthworks across the southemn rim of the Amazon showing spatial dispersion of mound villages.
For the inset in the state of Acre, see Figure 2.



RESEARCH

ANTHROPOLOGY

More than 10,000 pre-Columbian earthworks are still
hidden throughout Amazonia

Vinicius Peripato et al.

Indigenous societies are known to have occupied the Amazon basin for more than 12,000 years,

but the scale of their influence on Amazonian forests remains uncertain. We report the discovery, using
LIDAR (light detection and ranging) information from across the basin, of 24 previously undetected
pre-Columbian earthworks beneath the forest canopy. Modeled distribution and abundance of large-scale
archaeological sites across Amazonia suggest that between 10,272 and 23,648 sites remain to be
discovered and that most will be found in the southwest. We also identified 53 domesticated tree species
significantly associated with earthwork occurrence probability, likely suggesting past management
practices. Closed-canopy forests across Amazonia are likely to contain thousands of undiscovered
archaeological sites around which pre-Columbian societies actively modified forests, a discovery

that opens opportunities for better understanding the magnitude of ancient human influence on
Amazonia and its current state.









[Sanna Saunaluoma ot al ] PATTERNED VILLAGESCAPES AND ROAD NETWORKS

[Sanna Saunalsoma et sl PATTERNED VILLAGESCAPES AND ROAD NETWORKS
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Figure 6. Roads assoclated with (a) Fonte Boa and Sol de Campinas, and (b) Sobrevoo AC09, Dona Maria, Nossa Sen-
horu Aparecida, and Aparecida do Nerte.

‘Az 3 - B/W omline, B/W in peint

Figure 3. Hillshaded elevation models of the UAV.surveyed plaza village sites. (a) Sobrevoo ACO9; (b) Boa Esperanca;
(c) Nevo 2: (d) Nove I; (e) Fazenda Indada; (f) Sol do Iquirl; (z) Sel de Camaplnas; and () Monticulos Pléckdo. Al sites
are oriented to the north and oa the same scale.




Linear road in Acre, cortesy Rob Walker
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Article

Lidarreveals pre-Hispanic low-density
urbanisminthe Bolivian Amazon

https:{idoi.org/10:1038/541586-022-04780-4  Heiko Primers'™, Carla Jaimes Betancourt®, José Iriarte®, Mark Robinson® & Martin Schaich®
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| Fig.2| TheCotocasite (no.185).a, Occupationof the Cotocalidar area. b, Sites









SITIOS ARQUEOLOGICOS NA FOZ DO AMAZONAS (cabral & Saldanha 2012)




LOS MONTICULOS ARTIFICIALES DE LA AMAZONIA 53

Earthworks of the Amazon, Fig. 1 Teso dos Bichos mound, Marajo Island, Brazil. (Photography: © Wagner Souza e
Silva. © Antiga Amazdnia Presente (amazoniantiga.tv.br))

58 LAS SIETE MARAVILLAS DE LA AMAZONIA PRECOLOMBINA

Figura 6. Dibujo sumario de los entierros en urna encontrados en el monticulo 17 de Camutins. Los colores indican
diferentes episodios sucesivos en el uso de este drea del sitio (modificado segin Schaan 2004: Figs. 65-68)
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 Early 2000s:
deforestation,
land conflicts
and slave labour

* Invasions of
indigenous
peoples and
traditional
1A communities’
oo territories
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Timber lorries without number plates in Uruara. Photo: Mauricio Torres






Fonte de dados Autores(2021), Funai(2019), IBGE(201
Autor: Luis Felipe dos Santos Melo
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AMAZONIA
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EM PARCERIA COM POVOS DA FLORESTA. 0 PROJETO SOBREVOARA A
AMAZONIA COM A TECNOLOGIA LIDAR PARA MAPEAR SITIOS ARQUEOLGICOS
ENCOBERTOS PELA VEGETACAD.
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