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Outline

*Concepts

*Brazil in the global history of
territorial occupation

*Occupation of Brazilian territory



Concepts

* Territory: A space constituted and delimited by power
relations
" Includes power over:

- Fixed elements: infrastructure and built forms in space

- Flows: networks (transport, information, capital)

* Territoriality:
" Practices and behaviors aimed at controlling, defending, or
asserting claims over territory
" |t is shaped by values attached to the territory:
o Political-economic

o ldentity
o Affective ties

SOUZA, Marcelo José Lopes de. O territdrio: sobre espaco e poder. Autonomia e desenvolvimento. In CASTRO, I. E. de; GOMES, P. C. da C,;
CORREA, R. L. (Orgs.). Geografia: conceitos e temas. Rio de Janeiro: Bertrand Brasil, 2001, p.77- 116.



Territorialization

11[3U0)

Reterritorialization

Deterritorialization

HAESBAERT, R., BRUCE, G. A desterritorializacao na obra de Deleuze e Guattari. Geographia, v. 4,
n.7, p.7-22, 2009.



Waves of Spatial Diffusion

* Territorial occupation often occurs through waves
of spatial diffusion:
= Migration
" Technological, cultural, or power transformation

* The domination of territory by newly arrived
groups creates conflicts with the groups that
occupied it in previous waves

* Shifting territorial borders creates zones of
conflict

MORRILL, Richard L. Waves of spatial diffusion. Journal of Regional Science, v. 8, n. 1, p. 1-18, 1968.
MARTINS, José de Souza. Fronteira. A degradac&o do Outro nos confins do humano. Editora Contexto. 2009 (22
ed.). 187 paginas
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Expansion of Homo sapiens
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Castro e Silva, M. A,, Ferraz, T., Bortolini, M. C., Comas, D., & Hiinemeier, T. (2021). Deep genetic affinity between coastal Pacific and
Amazonian natives evidenced by Australasian ancestry. Proceedings of the National Academy of Sciences (PNAS), 118(14), e2025739118.



http://www.ciceromoraes.com.br/blog/?p=364

Timeline

<20,000 BCE - Sites of Santa Elina (MT), Pedra Furada (PI)
11,000 BCE — Luzia (Lagoa Santa — MG)

9,000 BCE — Frequent records of hunter-gatherer peoples in South America

6,000 BCE — Complex ceramic-producing societies along the Amazon river

3,000 BCE — Expansion of the Tupi ethnic group
— First geoglyphs in Acre

2,000 BCE — Sambaquis
— Domestication of agricultural plants (cassava, pepper, pumpkin, corn)

500 BCE— Tribes become increasingly sedentary—> population growth

0 —Widespread agriculture in the Tupi tribes
— Complex Tupi pottery civilizations on the Amazon River
— Tupi occupy the Brazilian coast
— Intensification of geoglyphs in Acre (up to 1,000 AD)
600 AD — Widespread agriculture in the Jé tribes
1,000 AD — Calgcoene Megalith (Amapa)

DA SILVA, Aracy Lopes; GRUPIONI, Luis Donisete Benzi; DA SILVA MACEDO, Ana Vera Lopes. A tematica indigena na escola:

novos subsidios para professores de 10. e 20. graus. Mec, 1995.
UNIVERSIDADE DE SAO PAULO. MUSEU DE ARQUEOLOGIA E ETNOLOGIA. Brasil 50 mil anos: uma viagem ao passado pré-

colonial, guia tematico para professores. Museu de Arqueologia e Etnologia, Universidade de S3ao Paulo, 2001.
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http://professormarcianodantas.blogspot.com.br/2013_11_01_archive.html
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Sites of ceramic-producing societies in the Amazon
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FERNANDES, |.R. G. Las
estructuras de tierra
delimitadas por zanjas
en la amazonia
occidental. 2016. Tese de
Doutorado. Universitat de
Valéncia.

Geoglyphs




Calcoene Megalith

CABRAL, Mariana Petry; DE MOURA SALDANHA, Joao Darcy. Paisagens megaliticas na costa norte do Amapa. Revista de
Arqueologia, v. 21, n. 1, 2009.



Indigenous Peoples’ Relations with the Landscape

 Extinction of large mammals
" Interaction with climate change

* Fire management in the Cerrado and Pampas
» Anthropic grasslands?

e Cultural forests (extractivism, management,
slash-and-burn, archaeological black earths)
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BARNOSKY, A. D.; LINDSEY, E. L. Timing of Quaternary megafaunal extinction in South America in relation to human arrival andclimate
change. Quaternary International, v. 217, n. 1, p. 10-29, 2010.

PIVELLO, V. R. The use of fire in the Cerrado and Amazonian rainforests of Brazil: past and present.Fire ecology, v. 7, n. 1, p. 24-39, 2011.
BALEE, W.; Cultural forests of the Amazon: a historical ecology of people and their landscapes. University of Alabama Press, 2013.



@ Archaeological sites

® Geoglyphs, ditches, and old roads
@® Brazil-nut trees

© Soils rich in Amazonian dark earth
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Human domination of the environment

-l e .';:I t“

I &y 1500 AD [ By 1900 AD [ ] By 2000 AD Areas not dominated by human activity

The Open University. The Great Ice Age. Milton Keynes, 2007



Modification of the landscape by humans (%)
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https://story.maps.arcgis.com/apps/MapJournal/index.html?appid=d14f53dcaf7b4542a8c9110eeabccf1c
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Ellis, E. C., Gauthier, N., Klein Goldewijk, K., Bliege Bird, R., Boivin, N., Diaz, S., ... & Watson, J. E.
(2021). People have shaped most of terrestrial nature for at least 12,000 years. Proceedings of
the National Academy of Sciences, 118(17), e2023483118.



Shrinking World

Cartogram of travel time to the nearest city of more than
50,000 inhabitants

A Lone|y p]anet - A map showing the remotest spots in the world
> s ac me amount of space in the physical world.
as measured by the time it takes
o nearest city (with pulation of 50,0004) over land.
l S 1o get to the nearest larger city.

Hennig, B.D. (2016). Visualising spaces of global inaccessibility. In, S. Carver and Fritz, S. (ed.) Mapping wilderness: concepts,
techniques and applications of GIS. Heidelberg / New York / Dordrecht / London (Springer). pp. 103-116.




Anthropocene

* Proposed geological epoch, in which humans have
become major agents of change in the
" Climate
* Landforms (geomorphology)
" Biogeochemical cycles
= \Vegetation cover and primary productivity
= Species extinction rate

STEFFEN, W. et al. The Anthropocene: conceptual and historical perspectives. Philosophical Transactions of the Royal Society
of London A: Mathematical, Physical and Engineering Sciences, v. 369, n. 1938, p. 842-867, 2011.
Ruddiman, WF. (2013). "The Anthropocene". Annual Review of Earth and Planetary Sciences. 41: 4568



Anthropocene

* Proposed starting points

" 6000 BC — Agriculture and sedentary lifestyle
= 1800 AD — Industrial Revolution

" 1952 AD — Great acceleration of human impacts and
global plutonium fallout from nuclear weapons testing

Waters, C. N., Turner, S. D., Zalasiewicz, J., & Head, M. J. (2023). Candidate sites and other reference sections for the
Global boundary Stratotype Section and Point of the Anthropocene series. The Anthropocene Review, 10(1), 3-24.
STEFFEN, W. et al. The Anthropocene: conceptual and historical perspectives. Philosophical Transactions of the Royal Society
of London A: Mathematical, Physical and Engineering Sciences, v. 369, n. 1938, p. 842-867, 2011.

Ruddiman, WF. (2013). "The Anthropocene". Annual Review of Earth and Planetary Sciences. 41: 45—68



Anthropocene



https://www.edwardburtynsky.com/projects/photographs/anthropocene

Anthropocene

https://fagulha.org/artigos/boas-vindas-ao-antropoceno/
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Steffen, W., Broadgate, W., Deutsch, L., Gaffney, O., & Ludwig, C. (2015). The trajectory of the

Anthropocene: the great acceleration. The Anthropocene Review, 2(1), 81-98.



Alternative conceptions of the Anthropocene

* Concepts:
= Capitalocene: the cause would be capitalism

" Phallocene, Hombrocene: gender perspective

o Emphasizes the gendered dimensions of responsibility for environmental
change

o The Anthropocene literature has been criticized for male-dominated
authorship and perspectives

o Chthulucene: human history is entangled with many other
species (livestock, agriculture, diseases, fungi, etc.)

* Anthropocene would be an unfolding event, not a
geological epoch (IUGS, 2024)

* Should we assume we are in the Anthropocene, or should
we try to return to the Holocene to avoid destabilization of
the Earth system?

Veiga, J. E. (2019). O antropoceno ea ciéncia do sistema terra. Editora 34.

Haraway, D. J. (2016). Staying with the trouble: Making kin in the Chthulucene. Duke University Press.
Gibbard, P., Walker, M., Bauer, A., Edgeworth, M., Edwards, L., Ellis, E., ... & Ruddiman, W. (2022). The
Anthropocene as an event, not an epoch. Journal of Quaternary Science, 37(3), 395-399.




Agricultural land use in the world

e . 1
Agriculture

* In 2014, 37% of the world’s land area was agricultural land
[FAO https://data.worldbank.org/indicator/AG.LND.AGRI.ZS ]

Ramankutty et al. (2008), "Farming the planet: 1. Geographic distribution of global agricultural lands in the year
2000", Global Biogeochemical Cycles, Vol. 22, GB1003, doi:10.1029/2007GB002952


https://data.worldbank.org/indicator/AG.LND.AGRI.ZS

Food production as a fraction of the total cultivated area
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FOLEY, Jonathan A. et al. Solutions for a cultivated planet. Nature, v. 478, n. 7369, p. 337-342, 2011.
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HABERL, Helmut et al. Quantifying and mapping the human appropriation of net primary production in earth's terrestrial

ecosystems. Proceedings of the National Academy of Sciences. v. 104, n. 31, p. 12942-12947, 2007.



Ecological footprint
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Biocapacity
1.5 ha per person is the limit for planet Earth
BIOPRODUCTIVE SEGMENTS
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Seethi, S. (2012) Ecological Footprint. https://www.slideshare.net/drsuneel/ecological-footprint-11736726

Deserts, polar ice caps,
and degraded soils
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Ecologlcal Footprmt 2025

Ecological footprih% by country (measured in global hectares - gha)

= 1B 250M - 1B 100M - 250M  50M - 100M 25M - 50M 10M - 25M < 10M

https://data.footprintnetwork.org/



https://data.footprintnetwork.org/

Ecologlcal Footprmt per caplta 2025
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Ecological footprint per capita by national population (in global hectares)

= 6./ 21-6.7 3.4-51 1.7-34 < 1.7

https://data.footprintnetwork.org/



https://data.footprintnetwork.org/

Seethi, S. (2012) Ecological Footprint. https://www.slideshare.net/drsuneel/ecological-footprint-11736726



https://www.slideshare.net/drsuneel/ecological-footprint-11736726
https://www.slideshare.net/drsuneel/ecological-footprint-11736726
https://www.slideshare.net/drsuneel/ecological-footprint-11736726
https://www.slideshare.net/drsuneel/ecological-footprint-11736726
https://www.slideshare.net/drsuneel/ecological-footprint-11736726

Number of
planets needed ﬁ

B <, planets

1-2 planets

B >4 planets

- >y planets

Hennig, Benjamin D (2013). Rediscovering the World: Map Transformations of Human and Physical Space. Heidelberg / New
York / Dordrecht / London (Springer)



Biocapacity use - 2025

Biocapacity lenders Biocapacity debtors

Biocapacity greater than footprint Footprint greater than biocapacity
>150%  100% - 150% 50%- 100%  50% - 0% 150% 50% - 100%  50% - 0%

https://data.footprintnetwork.org/
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Change in Ecological Footprint 1993-2009
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¢, Food Security: Biocapacity vs Income (2022)
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https://www.footprintnetwork.org/2022/07/13/food-security-in-a-world-of-overshoot/
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Population in the world by income group
vs. biocapacity deficit

Quadrant populations over time (where International Monetary Fund data exist)
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Wackernagel, M., Hanscom, L., Jayasinghe, P,, Lin, D., Murthy, A., Neill, E., & Raven, P. (2021). The
importance of resource security for poverty eradication. Nature Sustainability, 4(8), 731-738.



Global ecological footprint by land type
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Brazil's Ecological Footprint
per capita
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Brazil's Ecological Footprint
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Brazil's Ecological Footprint
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Exercise for the next class

 Calculate your ecological footprint in:
http://www.footprintcalculator.org

e Use the detailed input options
* Take a screenshot and upload it to the Moodle activity

RESULTS . By Land Type By Consumption
Category

Your personal Earth Overshoot Day is:

D Buili-Up Land

y : . Forest Products
/[
06 Oct =
C i ” Grazing Land <
. . \ Fishing Grounds ./
If everyone lived like you, we would need \ O ‘h‘/
- N SI I

D Carbon Footprint Food Goods Services

] . 3 EG rth Se . Your Ecological Footprmt i

(global hectares or gha) @

Your Carbon Footprint
(CO2 emissions in tonnes per year)

Your Carbon Footprint
(% of your total Ecological Footprint)
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Mining
' Extensive livestock

Modern agriculture and livestock
B Fruit farming
I Family farmers

Ecotourism

Coastal tourism
* Agro-industry

Traditional tertiary industries
B \odern tertiary industry
Roads
Rivers
Railways
Limits of states
Cities
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Nonato Junior, R. and Théry, H., 2017. O
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The occupation of
Brazilian territory
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Lands in
Brazil
(2024)
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Areas vulnerable to desertification
in the Northeast of Brazil

Sandy soil degradation in
Rio Grande do Sul State

I Very severe

B Severe
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D Nuclei of desertification
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Discourses on Territorial Occupation

Simplified discourse More complex analysis
* Poverty causes environmental * Many case studies have
degradation shown that degradation
* Poor households often lack increased as formerly poor
access to alternative, more populations became more
sustainable income sources economically integrated

* Need to focus on economic
opportunities and the
direction of public policies

LAMBIN, Eric F. et al. The causes of land-use and land-cover change: moving beyond the
myths. Global environmental change, v. 11, n. 4, p. 261-269, 2001.



Question

What criteria would be at
stake for the Brazilian
government when deciding
whether to open a new
highway corridor in the
Amazon?



B Desmatamento

Rodovias Principais
Pavimentada
N&o pavimentada
Planejada

Outras Rodovias

https://www.socioambiental.org/pt-br/noticias-socioambientais/amazonia-esquartejada



Discourses on Territorial Occupation

Simplified discourse More complex analysis

* Traditional communities have * Many traditional communities
developed sustainable ways of today have a higher population
managing the environment density than in the past

e Consumption aspirations of
the inhabitants of traditional
communities have changed

* Production increasingly
extends beyond subsistence



Discourses on Territorial Occupation

Simplified discourse More complex analysis
* Cities occupy less than 2% of e Urban ecological footprint
the territory, so they are not drives expansion of agriculture,
the main cause of mining, etc.

environmental degradation

* Pollution spreads beyond the
city boundaries

LAMBIN, Eric F. et al. The causes of land-use and land-cover change: moving beyond the
myths. Global environmental change, v. 11, n. 4, p. 261-269, 2001.
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