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Resumo

Nas ultimas décadas a literatura tem explorado conceitos inovadores como
biourbanismo e biomimética como potenciais solu¢des para desafios bioclimaticos.
O biourbanismo postula que as cidades ndo devem ser percebidas como antiteses
da natureza, mas sim como biomas altamente modificados moldados pela atividade
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humana. No século XX, ac
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reditava-se amplamente que as florestas dificultavam

o desenvolvimento de sociedades complexas; no entanto, estudos arqueoldgicos

recentes lancaram luz sobr
capazes de se sustentar por

e como, na Amazdnia pré-colonial, os humanos foram
milénios através de varias estratégias de biourbanismo.

Este artigo explora a formacdo estrutural dos anthromes amazoénicos, aplicando

conceitos e ferramentas da Escola Italiana de Morfologia no que diz respeito a teoria

da estruturagao espacial do territério baseada na cultura e ao processo tipoldgico

territorial, considerando fatores como organizacdo social, mobilidade e capacidade

transformadora. O exercici

0 baseia-se na organizacdo de dados de pesquisas

arqueoldgicas, resultados sugerem que a regido amazodnica exibia um mosaico espacial

caracterizado por uma distribuicdo irregular de areas culturais e tipos territoriais bem

definidos associados tanto a sistemas sociopoliticos complexos quanto a sistemas

sociopoliticos minimalistas. Independentemente de sua complexidade, um processo

de retroalimentacao positiva

foi observado nos anthromes amazdnicos, que sofreram

profundas alteragdes no inicio de seu ciclo de consolidacdo devido a influéncia dos

modelos formativos europeus.

Palavras-chave: Biourbanismo; Estruturacdo espacial do territério; Processo tipoldgico

territorial; istemas sociopolit
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Abstract

In last decades, literature has been exploring novel concepts such as bio-urbanism
and biomimicry as potential solutions to bioclimatic challenges. Bio-urbanism
posits that cities should not be perceived as antithetical to nature, but rather as
highly modified biomes shaped by human activity. At the 20th century, it was widely
believed that forests hindered the development of complex societies; however, recent
archaeological studies have shed light on how, in the pre-colonial Amazon, humans
were able to sustain themselves for millennia through various bio-urbanism strategies.
This paper aims to analyze the structural formation of Amazonian anthromes, utilizing
the concepts and tools of the Italian School of Morphology with regard to the theory of
spatial structuring of the territory and the territorial typological process, considering
factors such as social organization, mobility, and transformative capacity. The findings
suggest that the Amazon region exhibited a spatial mosaic characterized by an irregular
distribution of cultural areas and well-defined territorial types associated with both
complex socio-political systems and minimalist socio-political systems. Irrespective
of their complexity, a process of positive feedback was observed in the Amazonian
anthromes, which underwent profound alterations at the onset of their consolidation
cycle due to the influence of European formative models.

Keywords: Bio-urbanism; Spatial structuring of the territory; Territorial typological
process; Socio-political systems; Formative models.

CADERNOS DE POS-GRADUAGAO EM ARQUITETURA E URBANISMO
v. 25 N. 2 juL./pEZ. 2025 + ISSN 1809-4120 |

82

http://editorarevistas.mackenzie.br/index.php/cpgau
DOI 10.5935/cadernospos.v25n2p81-96




Resumen

En las Ultimas décadas, la
el biourbanismo y la biom

AMAZONIAN BIOURBANISMS

literatura ha explorado conceptos innovadores como
imesis como soluciones potenciales para los desafios

bioclimaticos. El biourbanismo postula que las ciudades no deben ser percibidas como

antitesis de la naturaleza, sino como biomas altamente modificados y moldeados por

la actividad humana. En el siglo XX, se crefa ampliamente que los bosques dificultaban

el desarrollo de sociedades complejas; sin embargo, estudios arqueoldgicos recientes

han arrojado luz sobre cémo, en la Amazonia precolonial, los humanos pudieron

subsistir durante milenios a través de diversas estrategias de biourbanismo. Este

articulo explora la formacién estructural de los anthromes amazénicos, aplicando

conceptos y herramientas d

e la Escuela Italiana de Morfologia en lo que respecta a

la teoria de la estructuracion espacial del territorio basada en la cultura y al proceso

tipolégico territorial. Se consideran factores como la organizacién social, la movilidad

y la capacidad transformadora. El ejercicio se basa en la organizacion de datos de

investigaciones arqueologica

s. Los resultados sugieren que la region amazénica exhibia

un mosaico espacial caracterizado por una distribucién irregular de areas culturales y

tipos territoriales bien defini
como a sistemas sociopolitic
se observd un proceso de r

dos, asociados tanto a sistemas sociopoliticos complejos
os minimalistas. Independientemente de su complejidad,
etroalimentacién positiva en los anthromes amazénicos,

que sufrieron profundas alteraciones al inicio de su ciclo de consolidacion debido a la

influencia de los modelos formativos europeos.

Palabras clave: Bio-urban

ismo; Estructuracién espacial del territorio; Proceso

tipolodgico territorial; Sistemas sociopoliticos; Modelos formativos.
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INTRODUCTION

cGregor (2022) defines a resilient city as one that is capable of

sustaining itself through local biocapacity. In order to avert urban

collapse, the consumption of natural resources must be balanced with
their equitable distribution — a concept which the author terms ‘biourbanism’.
Historically, economic stratification and excessive resource exploitation, rather
than natural disasters or warfare alone, have been the main causes of the collapse
of civilisations, from Stone Age settlements to contemporary urban centres.

The decline of Tikal in Guatemala is a striking example of the impact of
environmental degradation on urban collapse. By 600 AD, this city had an estimated
population of 45,000 inhabitants and encompassed an area of 160 km?. It featured
a sophisticated social structure comprising palaces, plazas, pyramid temples,
sculptures and painted ceramics. The city's sustenance relied on two distinct
ecological niches: the forest and the floodplains. However, the removal of two-
thirds of the forest cover for agricultural expansion and residential development
induced climatic shifts, reducing rainfall and adversely affecting the city's water
management system. The subsequent water scarcity likely endangered the water
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supply, irrigation systems and agricultural output in the plains, ultimately causing
the city to collapse.

McGregor (2022) argues that humanity has become increasingly disconnected
from nature, viewing it merely as a source of resources. The author introduces the
concept of ‘anthromes’ (anthropogenic biomes), developed by the Anthroecology
Lab, which categorises biomes according to the extent of human impact. This
system classifies twenty anthropogenic biomes into three broad categories:
intensive (high impact), cultural (low impact) and wild (no recent detectable
impact). Investigations from various disciplines examining 10,000 years of human

activity reveal that only 20% of the planet remains free from significant human
influence. Consequently, population density serves as an indicator of whether
human interaction constitutes ‘gardening’ (low impact) or ‘damage management’
(high impact). In Latin America and the Caribbean, 90% of the territory comprises
‘cultural anthromes’ (low impact), with notable population and territorial expansion
of ‘populated’ and ‘remote’ forest anthromes in the Amazon until 1500 (Figure 1),
followed by a sharp demographic decline (Ellis; Ramankutty, 2008; Ellis et al., 2021).

Hydraulic Engineering Works
(Canals and Embankments)
Marajé Tesos

Aruak, Maku and Tukano Peoples

Mina Shellmounds
Santarém Peoples
Para's oldest shellmound

Hunter-gatherer shelters

Amazénia's first black earths
Omagua Territory

Tupi-Guarani Origin Territory

Geoglyphs
glyp Xingu Galactic Urbanism

Legenda
Anthromes accordingto Bl Irrigated Villages Remote Croplands [ Remote Woodlands = Hydrography
Ellis, E.; Nicholas, G. (2023) Il Rainfed Villages [ Residential Rangelands "1 Inhabited Drylands Base Map: Dark Matter
Bl Urban I Pastoral Villages Populated Rangelands Wild Woodlands
B VMixed Settlements I Residential Irrigated Croplands Remote Rangelands | Wild Drylands
I Rice Villages [ Residential rainfed Croplands [l Residential Woodlands [_] Archaeological Division
I Populated Croplands B Populated Woodlands
Figure 1: A brief timeline of anthrome formation in the Pan-Amazon region, highlighting areas
occupied by indigenous peoples that were the focus of archaeological research and are included
in the documentary research for this article.
Elaborated by the authors, 2025.
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This text explores how recent archaeological discoveries in the Amazon align
with Italian analyses of territorial formation, which excel at integrating cultural
knowledge. The aim is to gain an understanding of the forms of biourbanism that
emerged from the reciprocal shaping of ecological niches and indigenous peoples.
This analysis involves overlaying archaeological findings onto geophysical data
(relief and hydrography), guided by documentary research and the principles
of the Italian School of Urban Morphology. This approach focuses on the spatial
organisation of territories and the typological evolution of landscapes.

The study analysed and consolidated data from an archaeological literature
review covering aspects of social organisation, such as governance, the economy
and institutions; mobility, such as communication and infrastructure; and
transformative capacity, such as society, lifestyle and culture. This process involved
five key methodological steps: 1.identifying the fundamental characteristics of each
phase and cycle of the pre-industrial territorial formation process; 2. determining
the presence of these characteristics in the various stages and forms of Amazonian
prehistoric occupation; 3. classifying the forms of occupation and anthropogenic
changes for each period; 4. classifying the sociocultural characteristics associated
with each type of spatial occupation; and 5. compiling evidence of the positive
feedback loop in the Amazonian formative process.

THe EuroPEAN TERRITORIAL FORMATION PROCESS AND THE STRUCTURAL
FormATION PERIODS OF AMAZONIAN ANTHROMES

According to Cannigia and Maffei (1995), the territorial structuring that led to the
creation of Italian anthromes occurred in four stages throughout the prehistory
and history of ‘European man'. These cycles are detailed in Table 1 and delineate
the transition from nomadism to sedentism, as well as the evolution of landscapes
that occurred alongside it.

Primary Cycle: This cycle began with the identification of resource-rich areas along
nomadic routes (phase 1). It then progressed to the establishment of seasonal
settlements and the management of natural resources (Phase 2), followed by the
domestication of nature through artificial production in permanent settlements
(Phase 3). The cycle culminated in social hierarchisation and commercialisation,
resulting in the emergence of distinct cultural areas (Phase 4).

Consolidation cycle: This cycle represented an inversion of the previous logic.
It involved interconnecting urban centres via valley routes and subsequently
linking median routes with promontory settlements. This ultimately resulted in
environmental degradation.

Recovery cycle: This is characterised by the conversion of rural land into urban
areas and the expansion of production into distant territories.

CADERNOS DE P0OS-GRADUAGAO EM ARQUITETURA E URBANISMO
v. 25 N. 2 juL./pEZ. 2025 + ISSN 1809-4120 |

85

http://editorarevistas.mackenzie.br/index.php/cpgau
DOI 10.5935/cadernospos.v25n2p81-96




Este artigo estd licenciado com uma Licenca Creative Commons

Atribuicdo-NaoComercial 4.0 Internacional

GISELLE FERNANDES DE PINHO; ANA CLAUDIA DUARTE CARDOSO

Restructuring cycle: This cycle, which began in the 13th century, continues to this
day, reflecting the ongoing transformation of the European landscape.

Primary Cycle: Initiated with nomadic routes along crests and the identification
of resource-rich areas (Phase 1), it evolved into seasonal settlements and the
management of natural production (Phase 2), the domestication of nature
through artificial production in permanent settlements (Phase 3), and social
hierarchization, culminating in commercialization with the emergence of cultural
areas (Phase 4).

Consolidation Cycle: Inversion of the logic, with the interconnection of urban
centers by valley routes, followed by the connection of median routes and
promontory settlements, resulting in environmental degradation.

Recovery Cycle: Characterized by the conversion of rural land into urban land
and the expansion of production into distant areas.

Restructuring Cycle: Began in the 13th century and is ongoing to this day,
reflecting the continuous transformation of the European landscape.

Table 1 - Schematic description of Italian anthrome formation cycles, according to Cannigia and
Maffei (1995)

Cannigia and Maffei (1995) provided a framework for empirical comparison
by establishing cycles based on spatial, political-cultural, and socioeconomic
characteristics. Using this framework, we were able to identify the phases and
cycles of ‘Amazonian’ territorial structuring by observing parallelisms, antitheses
and simulacra within the available archaeological data. While this data only
partially represents Amazonian reality, it is important to acknowledge that the
study of Amazonian prehistory is an ongoing process.

Our analysis revealed that the first cycle of Amazonian occupation, spanning from
12,000 to 7,000 years before present (BP), which we refer to as the Lithic Period,
exhibits a distinct migratory pattern compared to the European equivalent. Initially,
hunter-gatherers traversed savannah corridors, adapting to seasonal changes
and establishing semi-permanent shelters in caves. Over 40 such shelters have
been identified across the Amazon region, from the cliffs in Colombia to the Serra
dos Carajas in the Brazilian state of Para. Unlike in Europe, where people moved
down from the ridges to the valleys, in the Amazon region people moved from
the uplands (terra firme) to the floodplains (vdrzea), establishing semi-permanent
settlements in both environments. The climatic transition of the Middle Holocene
(8200 to 4200 BP), characterised by forest expansion, shifted the focus to the
floodplains. These areas became zones of high natural productivity, fostering the
development of permanent settlements (Magalhdes, 1994; 2005).

The primary evidence suggesting that the earliest Amazonian trade routes were
valley-based rather than ridge-based is the proximity of major archaeological sites
to the main rivers of the Amazon basin. This implies that these rivers were the
earliest and most significant routes used by indigenous peoples, and that the
production of vessels was one of their first specialisations (Souza, 2019).
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The Lithic Period (12,000 to 7,000 years before present) thus encompasses the first
two phases of territorial structuring. The third phase in the Amazon region begins
with the Early Ceramic Period (7,000 to 3,000 BP). This phase is characterised by
the emergence of circular, single-nucleus human settlements. These settlements
were probably semi-sedentary and isolated, and predated intensive agriculture.
They relied on the domestication of palm trees and tubers for their subsistence,
without forming black earth (Terra Preta), and they were established on natural
riverbanks. From these vantage points, inhabitants could manage the seasonal
6-month cycles associated with floods and low waters (Heckenberger et al., 1999;
Moraes & Neves, 2012; Neves, 2010, 2022).

Monumental constructions are observed in ecological niches where natural
riverbanks are less common and water level variation is more pronounced, with
flood and ebb cycles occurring every 12 hours. These structures, which can reach
heights of 30 metres, offer the inhabitants of these areas advantages similar to
those of people living on natural riverbanks.

Therefore, the Early Ceramic Period is considered to be in full alignment with the
third phase of the first Amazonian formative cycle. Unlike the European human
occupation model, it does not replace natural production with artificial production.

Next, we analyse the fourth phase, which is characterised by the organisation of
settlements into hierarchies and the establishment of trade routes. These features
emerged in the Amazon during the so-called Middle Ceramic Period (3,000 to 900
BP). During this period, there was gradual demographic growth and settlements
expanded in size, growing from approximately 1 hectare to between 30 and 50
hectares. These settlements were gradually hierarchised, with their strategic
placement within the territory. These settlements varied in size and function, and
were interconnected by well-defined roads (Heckenberger, Petersen & Neves,
1999; Heckenberger et al., 2008).

Insummary, the fourth phase of thefirst cycle of territorial formation in the Amazon
is characterised by population densification, with primary centres remaining in
the varzea and secondary centres being established in nearby areas, either on
uplands or alongside rivers. This period also saw the emergence of broad cultural
areas, primarily defined by linguistic families, as well as an exponential increase in
the anthropisation of the forest.

Crucially, not replacing the natural order with artificial production fostered a
positive feedback process that did not lead to environmental degradation. In
fact, studies indicate that older settlements are often found in areas with better
environmental conditions. This is evidenced by the presence of black earth and
brown earth (fertile soils) amidst the typically yellow, nutrient-poor Amazonian soil.

This state of non-degradation persisted until the end of the Late Ceramic Period,
the first phase of the Amazonian consolidation cycle. Spanning from 900 to 550 BP
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(a few centuries prior to European contact), this period is primarily characterised
by a decline in population. This resulted in circular villages being abandoned or
reduced in size, or an abrupt shift to linear settlements.

Followingthe arrival of the Europeans, the Amazonian territorial context underwent
a sudden and profound transformation. The brief spatial reorganisations initiated
by the Tupiexpansionandthestabilisation of cultural areaswere largely superseded
by European colonisation. This limited the consolidation cycle of the positive
feedback system to the territorial organisation of the surviving indigenous peoples.
Subsequently, traditional groups such as ribeirinhos (riverine communities) and
quilombolas (descendants of runaway Afro-Brazilian slaves) preserved or revived
indigenous subsistence practices through recovery and restructuring cycles. This
favoured a natural order over an entirely artificial production system (Saunier &
Cardoso, 2025; Alencar & Sousa, 2016; Lopes, 2008).

SoclocULTURAL CHARACTERISTICS OF THE AMAZONIAN FORMATIVE PROCESS

During the Lithic Period in the Amazon, it is believed that social organisation
revolved around family groups of up to four people, led by a shaman. The labour
involved in these groups included crafting stone tools, hunting and preparing
food. The main cultural artefacts from this period are cave paintings depicting
hunting scenes, dances and elements of the local flora and fauna. While the
origin of ceramics remains unclear, they were initially used for rituals and were
probably only accessible to a select few. Over time, the use of ceramics broadened
to encompass everyday activities, particularly storage, though not cooking
(MAGALHAES, 1994, 2005).

The Early Ceramic Period in the Amazon reveals the emergence of a hierarchical
society. Evidence suggests a distinction between chieftains and ordinary villagers,
as seen in the variety of ceramic styles (simple for everyday use and elaborate
for rituals), the different burial practices for the elite and ordinary villagers, and
the intricate decorative patterns. A tripartite territorial organisation also solidified
during this time, encompassing familial-clan, religious and political structures,
which were led respectively by the head of the household, shamans and local chiefs.
Notable societies from this period include the Santarém, who are renowned for
constructing the Taperinha shell mound in Para State; the creators of the Bacanga
shell mound in Maranhdo State; and the early settlements in Central Amazonia
and Marajé Island (Roosevelt, 1993; Eriksen, 2001; Cruls, 2003).

During the Middle Ceramic Period, population growth fuelled an increase in social
complexity in the Amazon region. Various forms of hierarchy emerged, ranging
from villages governed by a single chief or council, to extensive chiefdoms that
controlled vast territories. These hierarchical structures were often based on
kinship ties, which were strengthened through strategic marriages (Roosevelt,
1993; Eriksen, 2001).
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At its peak, the Middle Ceramic Period was characterised by a vibrant Amazonian
culture, expressed through diverse art forms such as ceramics, adornments,
and feather art. The economy relied on a long-distance exchange system that
connected cultures across South America. This network fostered specialisation
in technologies such as producing artefacts from wood, stone, clay and metals.
It also facilitated the trade of natural resources and the spread of ideas and
cosmologies, resulting in the cultural dominance of the Arawak linguistic family
— a period known as the Arawak expansion. Ceramic production and child
education, which were often considered feminine activities, played a crucial role
in cultural transmission, excluding male or shamanic knowledge. The tripartite
territorial organisation persisted, now with micro-regional chiefdoms. Notable
societies from this period, such as the Marajoara, Tapajé and Manoa, highlight
the sophistication of the Amazon’s social and cultural landscape (Roosevelt, 1993;
Eriksen, 2001; Cruls, 2003).

During the Late Ceramic Period, which was characterised by the dominance
of Tupi-speaking peoples, there was an increase in agricultural activity, with
black earths (terras pretas) being used for food production. This transition was
facilitated by a shift in settlement patterns from circular to linear. However, the
economy, already weakened by conflicts and demographic decline, experienced
a reduction in trade routes. Paradoxically, these routes later played a role in both
cultural exchange and the devastating spread of slavery and epidemics following
European contact (Eriksen, 2001; Souza, 2019). Despite these challenges, the
tripartite territorial organisation (familial, clan, religious and political) endured,
with macro-regional chiefdoms overseeing entire sub-basins. Prominent societies
of this period included the Tapajds, Omaguas and Yurimagoas.

Figure 2 provides a summary table that illustrates the reasoning behind the first
three stages of the analysis method.
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Territorial Formative Process - European Model

Cycle 1

Cycle 2

Cycle 3

Cycle 4

Phase 1
Nomadic Routes

Phase 2

Semi-Permanent

Settlement

Phase 3
Permanent Settlements
Artificial Production

Phase 4
Hierarchization
Cultural Areas

Stabilization of Cultural
Areas; Conversion of
Rural to Urban Land;

Valley-to-Ridge Routes

Urban Expansion
Mitigation of
Environmental Damage

Restructuring, New Phase
of Environmental
Degradation

Ridge-to-Valley Environmental

Degradation

Natural Production

Territorial Formative Process - Amazonian Model

Cycle 1 Cycle 2 Cycle 3 Cycle 4
Lithic Period Early Ceramic Period Middle Ceramic Period | Late Ceramic Period Beginning of Colonization
Phase 4 cEbllizationof Guttral Supplanting of the European Model over the
Fase 1 Phase 1 RAEES 3| Hierarchization Areas ¢ .:'mazoman Mo|de| d Traditional
rotas némades Nomadic Routes Permanent Settl emc—:lnts i A Tupi Expansion Remnants o i Ifw lgeno:Js Peop les and Tra |t|(;na
Vias fluviais Riverine Routes Managed Natura Zenith of Arawak Use of Black Earth for Communities Develop The"' own Cycl.es o
Production il Recovery and Restructuring of Millennia-Old
Exchange Network Agriculture : )
Subsistence Practices.

Sociocultural Characteristics

Cycle 1 Cycle 2 Cycle 3 I Cycle 4

Middle Ceramic Period

Micro-Regional
Chiefdom

Lithic Period Early Ceramic Period Late Ceramic Period onset of colonization

Macro-Regional

Chiefdorm Traditional Communities

Family Nucleus

Family or Clan Nucleus Family Nucleus

Domestication of Fruit Trees, Palms, and Tubers Black Earth Formation Use of Black Earths for Agriculture

Lithic Production Featherwork, Wood, and Stone Art

Ceramic Production

Dendritic Network of

Decline of Trade Routes
I = Urban Centers

Zenith of Trade Routes Municipal Microgrids

Large-scale Earthworks, Dams, Roads, Artificial
Lakes, and Barrages

Figure 2: Summary table of the methodological process.

Elaborated by the authors.

SpaTIAL FORMS AND ANTHROPIC ACTION IN THE AMAZONIAN FORMATIVE
PRroOCESS

During the Lithic Period, Amazonian hunter-gatherers adapted their living spaces
according to the seasons, using caves during the rainy season and valleys during
the dry season. Their environmental impact was minimal, consisting mainly of
selecting edible plant species. These groups were highly mobile, typically moving
within a radius of 40 km. Their simple shelters served multiple purposes, including
dwelling, production, ceremonies (such as funerals) and memory (sites of rock
paintings). Dwelling-production shelters usually faced east and were organised
based on light, humidity, and temperature. Brighter areas were used for work and
food preparation; intermediate zones offered stable temperatures for rest; and
darker, less humid areas were used for storage. The natural slope of the ground,
and sometimes nearby springs, helped to maintain healthy living conditions
(Magalhdes, 1994, 2005).

During the Early Ceramic Period, the management area expanded to a radius of
5 km, though terrestrial mobility remained limited. This era was pivotal for the
domestication of key crops such as manioc, which emerged around 6,500 years
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ago, as well as peach palm and other tubers. It also saw the initial formation of
black earths (terras pretas) and the development of fluvial trade routes (Clément,
2014; Arroyo-Kalin, 2010).

Shellmounds (sambaquis), the iconic structures of this period, are now under
threat from human and natural forces. Their open-air nature makes uncovering
intact archaeological remains challenging, which complicates our understanding
of their precise function. While older Bolivian shellmounds were used as elevated
bases for settlements on alluvial plains, enabling communities to stay above flood
levels during heavy rainfall, Brazilian shellmounds were inhabited until around
1200 AD. Their long history suggests that their function may have evolved, leading
to an ongoing debate among specialists. Some specialists view them as residential
bases, while others consider them to be primarily funerary monuments. The latter
theory would imply a distinct separation between living and ceremonial spaces,
with several residential areas linked to a single ceremonial site (Py-Daniel et al.,
2017; Roosevelt, 1993).

During the Middle Ceramic Period, significant human-made alterations were
made to the Amazonian landscape, including earthwork systems, roads, dams
and artificial forest islands. This era was characterised by three distinct forms of
occupation:

Geoglyphs in Acre State: These large geometric earthworks, which include perfect
and semi-perfect circles and rectangles spanning 3 to 7 hectares, contain a wide
variety of archaeological remains. This suggests that they served a variety of
functions, including ceremonial, residential and trade purposes (Schaan; Ranzi;
Barbosa, 2010).

Galactic Urbanisms in Central Amazonia: This is best exemplified by the Kuikuro
in the Upper Xingu and represents a complex, multi-component territorial
organisation at micro and macro-regional scales. Residential zones were
surrounded by production areas (2 km for direct production and 5 km for
orchards), and dense forests acted as buffers between different chiefdoms.

Artificial mounds (tesos) on Marajo Island: These mounds symbolised prestige
and leadership within Marajo6 society. The chiefdom featured 37 residential tesos
clustered around Camutins, a large ceremonial teso measuring 12 metres in height
and covering 2.5 hectares (100 x 250 metres). It is believed that the Marajoara
constructed these tesos to create artificial lakes for managing aquatic fauna during
dry seasons and maintaining agricultural production, despite agriculture not being
the primary driver of their economy. The Marajoara civilisation peaked around the
5th century, after which it declined possibly due to external factors. This marked
the end of an era before the Tupi expansion (Roosevelt, 1993; Cruls, 2003).

During the Late Ceramic Period, the expansion of the Tupi people brought about
a significant transformation in the spatial organisation of the Amazon region.
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This included the fragmentation of territorial occupation, with many sites being
abandoned and new, short-lived settlements emerging. Fortified settlements also
appeared, with site shapes varying from circular sites with defences (Arawak and
Macro-Jé) to linear sites (Tupi-Guarani and conquered settlements).

The Santarém region of the state of Para in Brazil was a crucial cultural hub in
the Amazon, with evidence of human occupation dating back 11,200 years and
ceramics from 8,000 years ago. During the Late Ceramic Period, the region
experienced its zenith, with a hierarchical chiefdom and villages connected by
roads, reminiscent of the urbanism observed in the Xingu River region. The diverse
economy featured elaborate ceramics, textiles, poisoned arrows and muiraquitas,
indicating an advanced exchange system. The raw materials (green jadeite or
white stones) were sourced from Guianan peoples, and the finished products
were exclusive trade items for the elite (PY-DANIEL et al., 2017).

Figure 3 provides a summary table illustrating the different occupations that
occurred during each period of the Amazonian Formative Process. This table was
compiled using various sketches.

} Settlement Strategies ]

Lithic Period - F1 Lithic Period - F2 I Early Ceramic Period I Middle Ceramic Period Late Ceramic Period Recovery Cycle Restructuring Cycle l

Shelters

Shellmounds

O Dendritic network
» Archaeological Sites
~= Hydrography

Anthromes according to
Isolated settlements ELLIS, E.; NICHOLAS, G. (2023)
I Populated Woodlands
[ Remote Woodlands
[ Inhabited Drylands

Wild Woodlands

Wild Drylands

Geoglyphs

Base Map: Dark Matter

Galactic Urbanism

Urban Centers in the European Model

Religious Settlements l Traditional Settlements

Figure 3: Summary table of occupation forms.
Elaborated by the authors.
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FinaL CONSIDERATIONS

If, as defined by MacGregor (2022), biourbanism is based on the fair distribution of
natural resources while respecting local biocapacity, then pre-colonial Amazonian
societies provide a striking example of this concept through their positive feedback
system (Figure 4). Within this system, the physical configuration — specifically,
the intricate connection between residential areas and spaces dedicated to the
production and domestication of terrestrial and aquatic flora and fauna — was
significantly enhanced by extensive engineering works. This approach fostered
an intensive and extensive agroecology, resulting in a subsistence model that
integrated with, rather than replaced, natural production. The complexity of this
system varied according to the governing political dynamics. The proliferation and
diversification of political and linguistic groups led to the development of distinct
cultural areas that were interconnected through exchange networks and war. This
implies that political dominance was not primarily territorial, but populational; the
influence of chiefs or leaders was directly proportional to the number of followers
or subjects they commanded. Consequently, their ability to mobilise larger
populations for engineering projects and the construction of their ‘biourbanisms’
led to more extensive managed areas and greater agroecological output, thereby
sustaining a larger population.

Figure 4 - Diagram of the Positive Feedback System.
Elaborated by the authors.
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The history of human occupation in the Amazon, from the Lithic Period to European
contact, reveals a complex, non-substitutive evolutionary trajectory. Throughout
this extensive period, hunter-gatherer societies coexisted with more hierarchical
cultures, all of which were closely connected to their water and forestenvironments.
Amazonian peoples ingeniously developed distinct forms of occupation that
optimised their use of natural resources. In areas prone to significant flooding
and drought, they constructed large-scale hydraulic structures, such as the Tesos
of Marajé Island and the extensive canals and embankments in Amapa State.
In mountainous regions, cave shelters proliferated, enabling the simultaneous
management of multiple ecological niches. In areas with more natural riverbanks,
an intricate relationship developed between floodplains (vdrzeas) and uplands
(terras firmes), facilitated by the organisation of multiple settlements under the
authority of a single chief. The Acre State geoglyphs, located in a plateau region,
appear to have constituted a major epicentre for continental-scale exchanges.
Unfortunately, much of this sophisticated ingenuity did not survive the period of
colonisation, as can be seen from the maps produced by the Anthroecology Lab.
These maps starkly illustrate a significant population increase across vast areas
of cultural forest, followed by a sudden and dramatic decline between 1500 and
1700.

The onset of colonisation marked the end of this indigenous developmental
process, as Amazonian knowledge systems were largely replaced by European
territorial concepts. According to Adams, Murrieta and Neves (2006), the Amazon
Forest is currently home to three societal groups that are relatively invisible in
terms of their politics and society: the descendants of indigenous peoples,
traditional or historical peasants (including caboclos, quilombolas and survivors
of the Cabanagem rebellion), and neo-peasants (migrants who relocated to the
Amazon region since the 1960s). These three groups can be distinguished by their
respective spatial occupation practices in relation to urban centres. This historical
trajectory suggests that the Amazonian formative process ultimately resulted
in three distinct spatial structuring models: the ancestral model, preserved by
indigenous peoples; the Amazonian model, maintained by traditional communities;
and the Luso-Brazilian model, pertaining to municipal centres, company towns,
and neo-peasant settlements.

Just as the European territorial formation process is recognised as valuable and
has served as a benchmark for scholarly studies, it would similarly be possible
to reconstruct and celebrate an Amazonian territorial formation process. This is
particularly pertinent given the positive feedback system that continues to manifest
itself in the spatial practices of indigenous peoples and traditional communities.
To a lesser extent, this system is also evident in the settlements of neo-peasants
who persist in cultivating forests.
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