Chapter 2
Terra Preta de Indio and Amazonian
History

Introduction

Throughout time different people have represented the Amazon rainforest in dif-
ferent ways. How the forest was seen by these people helped to delineate the
policies for the region. Not only the forest itself, but also the soils of the Amazon
were represented in different ways throughout its history. In this chapter I analyse
the ferra preta de indio, elaborating on its pedological characteristics and the
implications of its discovery. The chapter is divided into five sections. The first
section is dedicated to terra preta de indio itself, what it is, why it is different, and
what kinds of discussions include this soil. The second section goes through the
history of the research done on this topic. The aim of this section is to identify key
moments in the research history. The third section analyses three different views of
the Amazonian soils. The first view sees the soils of the South American rainforest
as fertile due to the luxurious quality of is vegetation. The second view goes against
the first, finding the soils of the Amazon infertile and the third view open space for a
more pluralistic view of the forest and its soils. The fourth section focuses on the
pristine myth that was cast on the Amazon rainforest. The fifth section addresses the
importance of TPI in the current scenario.

Terra Preta do Indio

The Amazon rainforest is impressive. With a territory that encompasses eight
countries and the French Guiana, it is the home of the longest flowing river in the
world and the forest still holds many mysteries. The Amazon covers 40 % of the
Brazilian territory and it expands seven million square kilometres in South America
(Neves 2006), an extension almost the size of the European continent.
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The Amazon, one of the last resource frontiers of the world, presented a con-
tradiction. The region was known for having poor soils and yet had a large fauna
and flora diversity. The richness was found above ground. The low fertility of the
soils of the Amazon would have been the result of natural characteristics of the
region, as the forest is exposed to tropical climate variation. Extreme conditions
such as torrential rain and strong sun acidify the soils, making them incapable of
holding nutrients." This conception of the forest as a green hell, an inhospitable
place for not allowing agriculture, and therefore human life, is no longer dominant
among scholars.

Terra preta de indio is in the centre of the debate that is changing this conception.
The soil itself is an archaeological artefact and it represents a cultural complexity that
deserves to be highlighted. Most of the TPI sites cover an area of two to five hectares,
but the size of these sites in upland areas can vary from less than one and up to
500 ha (Smith 1980; Kern et al. 2009). Terra preta de indio is a soil horizon that
draws attention” because its depth can vary from 10 to 200 cm. On average TPI sites
are soil horizons of 30—60 cm deep (Kern et al. 2009). They are the evidence of
centuries of communities that lived in the region, changing the soils and each pro-
ducing a variety of unique chemical and physical traits (Woods 1995). This soil is
found throughtout the Amazon (Petersen et al. 2001). The soil is not just found in the
Brazilian Amazon, it is found in other countries as well, such as Colombia, Bolivia,
Peru, Venezuela and the Guianas (Eden et al. 1984; Andrade 1986; Junqueira et al.
2010). There are, however, differences between the ferra preta de indio found by
rivers and the one found away from it.* The patches of soil found near rivers are
considerably bigger and more concentrated. This difference is connected to the
period and intensity of human occupation of the place. See the picture of TPI below
and notice the ferralsols underneath terra preta de indio (Photo 2.1).

Terra preta de indio has different characteristics than the other soils in the forest.
The colour of ferra preta and terra mulata varies from black to brown* (Woods and
McCann 1999) and they contain large quantities of nutrients, such as phosphorus,
calcium and magnesium (Glaser and Haumaier 2001; Sombroek 1966; Woods and
Mccain 1999; Lehmann et al. 2003). Potassium and zinc are also found at higher
levels than in the surrounding soils. Being of lighter colour, ferra mulata does not
have as many archaeological artefacts as terra preta, and it also has less phosphorus
(Sombroek et al. 2002). Terra preta de indio also has high cation exchange capacity.’

'The nutrients are washed away.

*Terra preta de indio is a soil horizon; it is the superficial horizon on top of various soils. A soil
horizon is the vertical section that, cutting from the surface, goes down until weathering, showing
in most cases several horizontal layers parallel to the surface. Each horizon has different
characteristics.

*TPI sites along rivers are normally larger and more linear than interfluve areas (Smith 1980).
*Terra mulata is a term coined by Sombroek in 1966.

SHigh cation exchange capacity is good because when chemical elements, such as calcium for
example, goes into the soil solution, it is held by the soil and it does not go away. It works as a
changeable storage place.
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Photo 2.1 Terra Preta do
Indio — Laguinho Amazonas.
Source TPI in Laguinho,
Amazonas. Taken by the
author

In addition and in general, terra preta presents high microbiological diversity (Costa
etal. 2009).6 Residues of incomplete combustion, in other words charcoal, are found
in the soil. This component, together with the aromatic humic substances, would be
responsible for the persistency of the organic material in the soils.

The activities of the people who lived in the forest before and after the arrival of
the Europeans has led to an accumulation of residues from plants, animals, large
amounts of charcoal and several chemical elements such as phosphorus, magne-
sium, zinc, calcium and manganese. These stocks may play a key role in the
formation of the soil, as well as of a higher pH’ (Novotny et al. 2009). One
important factor regarding TPI is its resilience; the soil remains fertile for centuries.

Some elements in the soil give away its history. Phosphorus, for example, is one
of them. Initial studies on this element were restricted to the North of Europe
(Woods 2009), but later that changed. This element is an indicator of past anthropic
activities. Cultural deposits, which involve urine, plants, animal tissue and bones
contain large amounts of phosphate.®

The fertility of terra preta de indio contrasts sharply with the infertility of other
Amazonian soils. The origin of this fertility is likely due to the high concentration
of carbon in the soil (Woods and Denevan 2009), which retains nutrients and
humidity. These are twice as productive as other nearby soils (Marris 2006).

SBiochar can affect the soil biological community. In the case of terra preta de indio, it has been
demonstrated that it increases soil microbial biomass (Lehmann et al. 2011; Tsai et al. 2008).
"Higher than adjacent soils which are acidic. In the example given, the control soil (non-TPI) had a
pH of 4.4 where the TPI had 5.4.

8Colour, pH, carbon, nitrogen, calcium (which can come from human and animal faeces, bones
and other organic and inorganic residues), potassium, magnesium (the last two indicate vegetal
ash), copper and zinc (mainly in urine and faeces, respectively, which indicate intense occupation
or occupation for a long period).
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Photo 2.2 Terra Preta de
Indio Pottersheds. Source
Laguinho, Amazonas. Picture
taken by the author

Research conducted by Bruno Glaser in the University of Bayreuth, Germany,
revealed that one hectare of ferra preta one meter deep contains 250 tonnes of
carbon, a number that contrasts with the quantity of carbon in other soils of the
region (100 tonnes). The carbon of ferra preta is not only in the charcoal, but also
in the organic carbon and the bacteria biomass. The quantity of carbon present in
the soil has great implications for climate change. The capture of carbon in the
atmosphere is a crucial subject nowadays, as is food production. Both subjects are
related to ferra preta. See the picture below of the black terra preta de indio and the
high content of ceramic pottersheds (Photo 2.2).

Research carried out in the Amazon has shown that the formation of most of the
terra preta de indio in the sites studied occured between 500 and 2500 years ago
(Neves et al. 2003). Soil Organic Matter (SOM) is a key factor in the fertility of a
soil and deserves further attention. In tropical soils, the SOM is usually low as the
soils are highly weathered. In the tropics, SOM plays a key role, as it is a major
pool of nutrients such as nitrogen, phosphorus and sulphur (Steiner et al. 2004).
SOM also influences the pH, the cation exchange capacity, the anion exchange
capacity and the structure of the soil.

The existence of ferra preta de indio raises an important issue regarding its
formation. Human activities transform the fertility of the soil, and since the
beginning of agriculture organic fertilisers have been added to enrich them.
Although the origin of TPI was still an issue open to debate in the twentieth century,
the anthropic origin of the soil is now unquestionable (German 2003). The chemical
and biological processes that culminated with the terra preta de indio are the result
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of cultural activities, such as deposits and funerals.’ Based on carbon dating of the
soil, these activities took place in the Amazon before the arrival of the Europeans.

The debate about the intentionality of the creation of ferra preta has not yet
reached an end (Fraser and Clement 2008). The soil can also be the involuntary
product of years of deposit patterns of indigenous populations, as defended by Kern
and Kampf. How it was ‘created’, whether intentionally or not, and which acts led
to its formation are still being discussed. Macedo (2009) conducted research in the
floodplains of the Solimdes River and concluded that terra preta de indio was not
intentionally created for agricultural purposes. As the floodplains are already fertile,
there is no point in creating fertile soil horizons there. This demonstrates that the
discussion is in fact very much open to debate. It is important to stress that ceramic
archaeological artefacts are generally found in this soil, indicating the cultural value
of the history of the soil.

Terra preta de indio also has a great historical-anthropological importance. For
centuries the Amazon rainforest was seen as virgin (Clearly 2001). The soil had a
central role in the defence of the argument against the existence of complex civi-
lisations in the forest. The backwardness of the people found in the Amazon was
part of the European discourse when they first arrived. For a long time the Amazon
was represented as a space of nature, rather than a space of society (Raffles and
WinklerPrinks 2003). This representation, and the fact that studies on natural sci-
ence receive more attention, could be a consequence of the understanding that the
people of the forest were backward. However, recent studies in the region have
demonstrated that the Amazonian environment has a natural and cultural history.
Amazonian indigenous cultures have been influencing and changing the diversity of
the forest landscape for long periods of time (Balée 2010).

It is important to stress that the discussion on human occupation is still very
much alive. Some scientists argue that there were large human settlements in the
Amazon. Others that specific interests of actors involved, together with a lack of
interaction between scientists, have led to conflicting interpretations. Meggers
(2003) argues, for example, that large habitation sites are the result of multiple
re-occupations within a millennium of villages similar to those that exist today.

Terrra preta de indio has been known for over a century, but its existence was
obfuscated for many decades. One way to try to explain that is the issue of scale
(Moran 1996). Right up until the 1970s, most of the Amazon was categorised as
‘high forest’. The soil in question is not the most abundant in the forest. If at the
time when the region was less explored its extension seemed not so relevant, this
belief is different today. Another explanation would be the lack of economic
importance associated to the soil, which is present in the forest in individual patches
and therefore seen as without economic value (Woods 1995).

°It is important to stress the research of Balée and Clement in the topic of cultural history and
knowledge on anthropic soils. They have been conducting research on these issues for decades and
have made sound contributions to the study of not only TPI, but also of the Amazon.



20 2 Terra Preta de Indio and Amazonian History

The rise of terra preta in academic and research centres, not only in Brazil but
also in international scenarios, has had important repercussions. Studies on the soil,
involving its nutrients, ceramic and carbon, has had great impact on the recuper-
ation of the history of not only the region, but also the country. The fertility of TPI
is a concrete evidence of the existence of the people of the Amazon in the past, and
this fact has historical and cultural repercussions. The rise of climate change in both
national and international political agenda has also triggered changes in how ferra
preta’s carbon has been studied. In the 1980s and 1990s, the interest of terra preta
de indio regarded its capacity to retain nutrients and the type of human actions that
would have led to the development of TPI (Andrade 1986). In the 1990s climate
change began to make an impact on the research. In many places around the world
the research focuses on big enterprises, on a big scale. This kind of research
excludes the small farmer yet again. Some trials, such as those carried out by
Brazilian institutes, concentrate on small farmers (Woods et al. 2006). That is not,
however, the dominant scenario.

History of the Terra Preta Research

The existence terra preta de indio has been known since the nineteenth century. In
18651866 an expedition organised by Swiss geologist Louis Agassiz took the
Canadian geologist Charles Hartt to the Amazon. The objective of the expedition
was to prove the immutability of species, consequently contesting Darwin’s theory
of evolution (Barreto and Machado 2001). Although the expedition did not succeed
in that sense, Hartt’s discoveries marked the history of archaeology in Amazonia.
He made four trips to the forest between the years of 1865 and 1877 and was the
first to work with scientific methods in archaeological research. The first accounts
of terra preta de indio are from the nineteenth century, but how can we explain the
absence of TPI in the many trips made by naturalists from the sixteenth to the
eighteenth century? The purpose of these trips and the incursions within the
Amazon was to find resources that would be of interest in Europe, such as metals,
pau-brasil, and exotic plants for medicinal purposes, the drugs of the hinterland. It
is important to remember that at this time the soil was viewed as fertile, so naturally
researchers wanted to study how the natives lived.'®

The first written accounts on terra preta were made by Charles Hartt and Joseph
Beal Steere in 1870 and 1871, respectively (Kern et al. 2009). Other scientists,
including James Orton, identified ferra preta in the nineteenth century.'' During
this period terra preta de indio was also accounted for in other parts of the Amazon.
Barrington Brown made observations on terra preta from Guiana in 1876. One of

'The geographer Morse, for example, said that the soils were “extremely fertile” in 1809 (Kern
et al. 2009).

"Ortom, J. The Andes and the Amazon 1875.
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Charles Hartt’s students, Herbert Smith, wrote extensively on terra preta in 18792
(Petersen et al. 2001). Smith wrote about the soil that he called “the best of the
Amazon” near the Tapajos River and Santarém.

In the beginning of the twentieth century, the archaeologist William Farabee
identified deposits of terra preta near Santarém. Curt Nimuendaju made the bridge
between this soil and the archaeological artefacts in the 1920s, opening new
horizons for research on ferra preta de indio."?

Towards the end of the twentieth century, terra preta de indio was approached
by agronomists who often disagreed with the cultural attribution that was given to
the soil (Petersen et al. 2001). In this period the nature-culture dichotomy in relation
to the soil becomes more evident. In 1885 Hartt argued that TPI was the home of
indigenous people who were attracted by the fertility of the soils (Kampf and Kern
2005), in 1944, Katzer put forward the idea that terra preta de indio was a place of
old aboriginal colonisation. For the defenders of the natural genesis, ferra preta de
indio would have its origins in volcanic ashes and ancient lake sediments.'* The
explanation that these scientists gave to the historical artefacts found on terra preta
is that the fertility of the soil attracted indigenous people from other regions to settle
there. However, the almost random distribution of terra preta de indio sites in
relation to geological facts and its occurrence in high altitudes can make this
hypothesis disputable (Hilbert 1955). In addition, this theory did not account for the
phosphorus in the soil, which is a feature of human occupation. Gourou (1950) and
Hibert (1955) believed TPI to be of archaeological origin. Up until the 1970s, it was
believed that the artefacts in the soil proved that indigenous people chose those sites
because of the high fertility of the soil. In 1966 Sombroek argued that TPI fertility
was in fact a result of long periods of land occupation. Smith (1980) also stressed
the key role of anthropic influence of the high fertility of TPI. Defenders of the
cultural genesis believe that human occupation generated the soil. Since then,
several studies have confirmed the anthropic origin of TPI (Kampf and Kern 2005).
Therefore, the establishment of a sedentary village and intense use of the soil over a
long period of time would be considered responsible for the creation of terra preta.

The fact that ferra preta de indio was already known triggers changes in the
conception of the Amazon as an inhospitable, virgin and homogenous place;
nevertheless, some twentieth century scientists followed the line of thought in
Julian Steward’s research.

Julian Steward endorsed environmental determinism. The followers of this
theory stressed the infertility of the Amazonian soil in all the non-riverine localities
of Amazonia (Petersen et al. 2001). The areas with the largest sites of terra preta
found until now are mostly located in white water rivers in the Amazon basin
(Fraser 2010)."® That is not to say that other soils of the region are not used at all for

12Smith, Herbert. The Amazons and the Coast 1879.

It is important to stress that the dark horizons were only recently considered anthropic artefacts.
“Faria (1946) is a defender of the natural genesis.

>The Acutuba site, for example, is by the river Negro.
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agriculture. Fraser’s research demonstrated that caboclos from the Madeira River
have developed a management strategy with a classification of ‘weak’ and ‘strong’
landraces, and therefore being suitable for more fertile soils, such as terra preta, or
less fertile soils (Fraser 2010). Along the same lines, Junqueira et al. (2011)
demonstrated that secondary forest in terra preta de indio has a higher use value
than the secondary forest in other soils (Junqueira et al. 2011). In other words,
secondary forests in TPI soils are an example of traditional practices that can create
extremely productive environments. As anthropic soils sustain a different secondary
forest than other soils, they concentrate agrobiodivertiy. Therefore, these soils could
be more advantageous in situ conservation (Junquera et al. 2010).

The slash and burn system is highly practiced in the Amazon and it is said to be
one of the triggering forces behind the destruction of the forest. This process in
itself does not prevent the regrowth of the forest and it is sustainable at a small
scale. Slash and burn is a traditional method of land use in tropical countries
(Greenland et al. 1992; Glaser 2007). Small farmers burn the vegetation that would
allow crops to grows. After that there is the fallow period when the land, now
deteriorated, can recover. However, the increase in the number of people practicing
slash and burn lead to greater biodiversity and nutrient loss. In addition, the
intensification of the use of a soil, a process which diminishes the fallow period,
makes the soil infertile. This scenario makes the slash and burn system unsus-
tainable (Glaser 2007). The sustainability of this practice lies in the availability of
enough land for the small producer to rotate through, leaving the land previously
used enough time to generate its organic matter (Mattos et al. 2010), which means
the fallow periods last up to 20 years (Steiner et al. 2004).

Although terra preta de indio contains large quantities of charcoal, the soil is not
a product of burns. Slash and burn produces ash, not charcoal. In addition, large
part of the carbon in the process of slash and burn is liberated into the atmosphere in
the form of carbon dioxide (Mann 2005). The process used to produce terra preta
was coined by Christopher Steiner as “slash and char”, which is the process of low
intensity burn, a cold burn with incomplete combustion, or carbonisation. This
process releases less CO, into the atmosphere than burning does. Studies have
demonstrated that the typical period for charcoal to realise carbon into the atmo-
sphere is about 50,000 years (Ogawa and Okimori 2010).'°

It is important to stress the fact that beginning in the 1980s terra preta started
having more of an expressive space in the academy. Until the end of the 1960s there
were 43 references in articles and books of terra preta. In the 1980s alone 42 new
references were added into this list. In the 1990s that number went up to 78 (Woods
and Denevan 2009).

Researches from different areas and different countries work together with terra
preta de indio. The number of research entries has almost doubled since the 1960s.
This means that only recently has attention been given to this theme.

1671 §s important to notice, however, that there is little information on how the charcoal is preserved
in an agricultural field with frequent tillage.
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Research entries started in 1874. This fact might seem odd, as explorers and
scientists in the region had worked in the region from the sixteenth century onwards
and it would be possible, if not likely, that some of them had encountered this black
soil. However, archive research conducted by a number of scientists reached the
same conclusion: there is no register of this soil before 1874 (Denevan 2009).

The knowledge about ferra preta is connected, although indirectly, to an event
in the Unites States. At the end of the American Civil War, some southerners
preferred to migrate to Latin America rather than be reunited with the North.
Therefore, colonies were set up in terrains with ferra preta around 1867. This was
the case of Panema, Diamantina and Taperinha, amongst others. A considerable
number of colonies followed this format, which discards the possibility of it being a
coincidence that all these people decided to settle in areas that by chance had ferra
preta de indio. The first to make the bridge between the colonies and the soil was
Charles Hartt. After his work was published post-mortem in 1885, ferra preta was
only discussed in the academic environment again around 1903 by Friedrich Katzer
in his work on Amazonian geology.

After Katzer’s work, there were other leaps in time, and terra preta de indio only
reemerged again in the 1920s. William Farabee was one of the actors responsible
for this. The anthropologist published a paper in 1921 in which he mentioned a
black soil characterized by old indigenous settlement. Another important author
was the anthropologist Curt Nimuendaji, who published his paper on the exca-
vations he conducted in the years before around the Tapajos River in 1925 and
elaborated maps in which there were terra preta sites from 1923 onwards. These
maps were published after his death. In 1933 Katzer’s work was published in
Portuguese.

The three decades that followed 1940s, 1950s and 1960s, witnessed several
reports of Amazonian dark earths. In 1944, a section of Katzer’s book published in
1903 was published in Portuguese under the title of Terra Preta. It was the first
article specifically devoted to the subject to be published. It is important to stress
that these papers discuss the possibility that the soil had a natural rather than a
cultural genesis. In the 1960s Wim Sombroek initiated his work on terra preta de
indio. His dissertation about the soils of the Amazon was published in 1966 and
included descriptions of terras pretas located at the Belterra Plateau (Sombroek
1966). Sombroek identified some differences between terra preta and terra mulata.
During the 1970s, there were some reports on the soils, but the publishing of
another book about the region marked the decade. In 1971 Betty Meggers published
Counterfeit Paradise (Meggers 1971). In her bestseller, Meggers mentioned ferra
preta, but left out its cultural genesis. The scientist defended the theory that the soil
was the outcome of small, long lasting and recurring settlements. Although
Meggers’ theory has been criticised and other theories have emerged, that is not to
say that her position has been dismissed. It still an influential theory (Neves 2006)
that no one has yet proven wrong.

In the 1980s there was a marked increase in the number of papers on terra preta
de indio. In fact, it is during this time that researchers Smith (1980), Kern and
Kampf (1989), Andrade (1986), and Eden et al. (1984) published their works, and
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there was a general increase in research done in this area which lasted for a decade.
It is worth pointing out that in the 1990s climate change began to gain more space
in the academic and media circles. After the Climate Change Convention was
signed in 1992 and the Kyoto Protocol was elaborated in 1997, the climate change
regime was consolidated. One of the important points in the discussions on climate
change is carbon. The increase in importance of carbon, in particular the mitigation
of climate change, could also have had an influence in the rise of interest in ferra
preta. Terra preta de indio drew attention not only due to its agronomic potential,
but also for its possibility to store carbon, which can reduce emissions.

Within archaeology there were also changes that could have helped shape this
new scenario. From the 1980s onwards, there was a gradual shift to
problem-oriented research projects (Barreto 1998). It is important to remember that
in 1977 the National Programme for Achaeological Research in the Amazon Basin
(PRONAPABA in Portuguese)]7 was founded. The advances made from the 1980s
onwards, one of them being the rise of historical ecology, helped the questioning of
the standard model.

Factors not always so clearly related to the research might have determined a
focus in a given place. In Colombia, for example, the existence of the
Revolutionary Armed Forces of Colombia could have influenced the research in
that country, as it was extremely dangerous to go out in the field. In Brazil in the
mid-twentieth century the archaeology discipline was not well developed and there
were only a few researches being conducted, and most of them in the same
place, the Marajo Island. These factors could have played a part in the obscurity of
terra preta de indio.

It is important to stress the key role that Kern and her colleagues from the Para
Emilio Goeldi Museum had in ferra preta do indio research from the end of 1980s
until today. They have conducted extensive research and have contributed signif-
icantly to the advancement of knowledge regarding the soil horizon.'® Other sci-
entists also played a key role by encouraging their students to carry out research on
this topic. This was the case of Wolfgang Zech, who published an article in German
on TPI in 1979,'° and E. Pabst, who carried out his masters and PhD research on
the topic in 1985 and 1993 respectively.?’

""The Pronapaba was created by Clifford Evans, Betty Megers and Mario Simdes in cooperation
with many Brazilian archaeologists.
8For a list of the Museum group that researches terra preta de indio, go to http://www.museu-
goeldi.br/pesquisa/ecologia/tpa/paginas_imagens/publi.htm and click on publication list.
19Zech, W. et al. Analytische Kennzeichnung vom Terra Preta do Indio. Mitteilungen der
Deutschen Bodenkundlichen Gesellschaft [S.1.], v. 29, p. 709, 1979.
2Opabst, E. Terra Preta do Indio: Chemische Kennzeichnung und 6kologische Bedeutung einer
brasilianischen Indianerschwarzerde. (1985). 362 f. Dissertagdo de mestrado - Fakultit fur
Geowissenschaften, Ludwig-Maximilian Universitit, Miinchen, 1985.

Pabst, E.E. Terra Preta—Ein Beitrag zur Genese-Diskussion auf der Basis von
Geldndearbeiten bei Tupi-Volkern Amazoniens. 1993. 143 PhD. Gesamthochschule Universitét
Kassel, Kassel.
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Perceptions of Amazonians Soils

Our most basic human need is food. In order to produce food it is important to have
fertile soils. Agriculture is the basis for complex societies of the so-called ‘new
world’ (Oliver 2001). Development of agriculture was crucial for societies in the
Andes and in the Amazon. Before agriculture prevailed as the main source of food
production, however, there was a period in which the interaction between human
beings and plants was not so degrading. In searching for other plant species and
food, human beings started to transform the landscape long before the beginning of
regular cultivation.

Agricultural production has been an issue for centuries, and it is likely to remain
so. Nevertheless, with the rapid increase in population in the nineteenth century, the
search for arable land has become even more crucial. Population increase and the
rise in the level of living standards, which triggers more consumption, are key
issues in the current and future scenarios. Together with the need to provide food
for a growing population, the need to sustain natural resources and the services
provided by them have become a popular topic of research. In this context, land and
soil have been important issues in the development of societies. Tropical rainfor-
ests, for its vast extension, have played a role in the development debate. This is
also the case of the Amazon. Its soils, however, have been through a different set of
representations. These different views of the Amazon soils have had an impact on
how the government elaborates its policies for that region.

Three views of the Amazonian soils can be identified (WinklerPrinks 2002). The
first view dates back to the Victorian age and is made clear in the writings of Henry
Walter Bates in the mid-1800s. In his writings, Bates exalts the green and luxurious
quality of the Amazon.?' His description of the rainforest gave birth to the idea that
the Amazon was at the time very fertile, and therefore an important asset in agri-
cultural production. His understanding originated from the European idea that once
cleared, the forest soils were fertile. Bates was not the only one. In 1853 A.R.
Wallace wrote Travels on the Amazon and Rio Negro where he exalted the
“richness of the vegetable productions and universal fertility of soil, it is unequalled
on the globe” (Wallace 1979: 247).

Many scientists went into the forest and had the duty to report back their findings.
The exuberance of the Amazon rainforest led these scientists to believe that the forest
was indeed fertile. The Western imagination was projected into the Amazon.
Scientists from Oviedo to Buffon®® saw the forest as a conservatory, inhabited,
incidentally, by a few humans (Descola 1996a, b). This view of the forest reduced
the population that lived there to a secondary place in relation to nature, not even

2'Bates arrived in the Amazon in 1848 with Alfred Wallace and stayed in the forest for 11 years
collecting data of more than 8000 species that was sent to the British Museum.

22Buffon wrote that the American Indian “was in himself no more than a first-class animal and, for
nature, merely an inconsequential being, a sort of impotent automaton incapable of bringing her
reform or succor.” (Euvres completes, VX: 443 in Descola).
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being worthy of a cultural approach. Since the first encounters of European travellers
with the South American rainforest, the latter was seen as a place of excessive nature,
and therefore all that life was subject to natural logic (Raffles 2002).

Accounts that the soils were not as fertile as first believed were revealed as early
as the 1920s. However, it was not until the second half of the twentieth century that
the second view of the Amazon soils became dominant. After a few unsuccessful
attempts to colonise tropical regions and boost agricultural production, the second
view, which sees the soils of the forest as infertile, gained strength. This new reality
triggered the studies of soils in those regions. In the Amazon, Wim Sombroek’s
dissertation on Soils of the Brazilian Amazon is still a milestone in the under-
standing of these soils. However, both academic and government articles came to
the same conclusion. In Brazil, the project RADAM (1976) documented the poor
fertility of most of the soils of the ferra firme in the Amazon. As late as 1991 the
Planning Ministry presented a document that highlighted this characteristic. Articles
by Falesi (1974%%) and Sombroek (1984%%) also followed these lines.

The infertility of the soil is one of the driving forces of deforestation. The ashes
from the burned vegetation bring a breath of fertility to the Amazonian soils for
three to four years (WinklerPrins 2002). Sanchez et al. (1982) argued that it was
possible to say that it was not feasible to harvest the acidic and infertile soils of the
tropics. Regarding the Amazon rainforest, they stated that 75 % of the Amazon was
covered by acid ferrasols (oxisols) and acrisols (ultisols) and only 6 % of the South
American rainforest did not present great restrictions to agriculture. After
slash-and-burn and the small period in which the soils stay fertile, they go back to
its original state and farmers move on to other plots of land.

In order to overcome the view of the upland soils as infertile, solutions based on
technology were suggested. Research conducted by Brazilian agencies in the 1980s
demonstrated that with the right amount of fertilisers, these soils could be pro-
ductive over the years. These conclusions, however, triggered two criticisms. First,
they were believed to be true for the whole of the Amazon basin, which is not the
case. It is hard to imagine a one-size-fits-all solution for the Amazon forest as a
whole. Secondly, as it was in the 1980s and is now, most of the fertilisers are not
accessible to most of the farmers in the region. Some authors argue that the
infertility of Amazon soils was overemphasised to mine the previous idea of the soil
as rich and fertile (Wagley 1953). Goodland and Irwin (1975) and their book on the
Amazon are a good example of such authors. They argued that the soils of the
tropics were infertile and the only viable way to have agriculture in the Amazon
was through slash and burn.

Within this second view, the people that inhabited the Amazon before the arrival
of the European were seen mainly as primitive egalitarian tribes that lived in small

23Falesi states that latosols, which covered 70 % of the Brazilian Amazon, have low chemical
fertility (Falesi 1974: 203). He goes on to say that the soils of the terra firme have, in general, low
or average fertility (Falesi 1974: 227).

>*In this text, Sombroek suggests that new information on soils of the region had become available
and earlier statements were being refuted (Sombroek 1984: 521).
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and impermanent villages. The hostile environment was responsible for the lack of
complex socio-political institutions (Parssinen et al. 2009). According to the
argument, political centralisation as well as social stratification would be more
prone to develop in an environment where the staple food that was crucial for the
subsistence of the society could be stored (Roosevelt 1980).

In the timeline of the second view, the dichotomy between floodplain and upland
was reinforced. Some authors, such as Petrick (1978) and Barrow (1985) argued
that floodplain soils had higher agricultural use and should therefore be set aside for
agricultural production, as they are today. Carneiro (1970) has also argued that in
the 1500s, as too many people wanted a limited amount of productive land in the
varzea, war would take over, which in turn would generate subordination of villages
and chiefdoms. Roosevelt also played a part on the reinforcement of the ferra firme-
varzea dichotomy (Roosevelt 1980). The Amazon was described as being made up
of 98 % terra firme (upland) and 2 % varzea (Hornborg 2005; Meggers 1984;
Moran 1995). Despite the differences on how to explain the two main environments
in Amazonia, scholars did use this dichotomy, which was considered a key feature
of the forest for a long time and, to some extent, it still is today. The persistence of
the dichotomy can also be due to the fact that it is broad enough to serve the social
and natural sciences, easing the integration of findings from each area (Moran
1993). However, this dichotomy overlooks particularities—and therefore the
opportunities—of the forest. A research topic that has challenged the vdrzea-terra
firme dichotomy is the bluff model (Denevan 1996), which due to its location could
have had a significant role in semipermanent settlements and food production.

Throughout the history of the tropics, one can identify a tendency towards
homogenisation, which diminishes the diversity of this forest and simplifies its
ecosystems. This also applies to the soils of the region. One of the reasons for this is
that the results of studies done on parts of the Amazon (in uplands, non-floodplains)
were expanded to the totality of the rainforest (Piperno and Pearsall 1998). Eswaran
et al. argued that the maps produced in the 1970s are a source of this misconception,
and that maps are designed for a specific purpose, which might not serve the same
purpose for those who later use the map. Until the 1990s the soil maps that existed
were too generalised. The data on tropic soils were collected mainly after the
Second World War and originated from ad hoc observations as well as a small
number of individuals. The FAO Soil Map of the World 1:5,000,000, published in
the 1970s, shows a scenario that was different from what people were used to,
demonstrating variability within the region and eliminating some of the miscon-
ceptions created about the forest’ soils. Despite creating the FAO Soil Map of the
World, some of these misconceptions remained. One reason for this is the termi-
nology introduced by FAO, in both the Soil Map of the World and in the Soil
Taxonomy, which was not appreciated by many scientists. In addition, there was an
issue regarding the reliability of some maps (Eswaran et al. 1992). The
Project RADAM Brazil, which began in the Amazon, had a scale of 1: 250,000.
The Brazilian Institute of Geography and Statistics (IBGE in Portuguese) also
released Brazilian soil maps in 1982.
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Geography also played an important role in the homogenised view of tropical
soils, which was a key feature in the first and second views. Everything between the
Tropics of Cancer and Capricorn was considered tropical soil. Although that is the
case, no variability within tropical soils was invoked. There was even a homogenised
view amongst the different tropical forests in the world (Richter and Babbar 1991).
A tropical soil is generally considered to be a deep, red, acidic soil that is well drained
and has no clear horizons. This soil is linked to ferralsols. Five characteristics were
associated with a tropical soil (Richter and Babbar 1991). They were: exceptionally
intense weathered and leached, low soil organic matter; destructive weathering of
soil alumino-silicate clay minerals; low nutrient retention capacity; ability to harden
in a irreversible way once exposed to sun and air (air is valid only for plinthosols);
and homogeneity regarding the soil chemical and physical properties.”’

The concept of tropical soil has been oversimplified and the relationship between
soil and climate has been overemphasised. Factors that play a role in soil formation
are climate, parent formation, time, biota and topography (Jenny 1994). By
downplaying the role of other factors and putting climate on top, variability within
tropical soils became a result of climate variability. As climate in the tropics is
stable, one can jump to the conclusion that all the soil in the vast region of the
tropics are the same. This view persisted for the greater part of the last century
(Richter and Babbar 1991). Regardless of the parent material and the topography
for a location, all soils within a climatic region must present definite characteristics
related to that climatic region (Jenny 1994). This fact might have been taken to an
extreme and helped cast a vision of soils as one, not with the same characteristics
but the same soil all over the tropics. In addition, this emphasis on climate has
helped to shape how soils in the tropics are popularly represented.

The lack of reliable data for soils in the tropics was a significant issue. This
absence, or perhaps this flaw, was even noticed in the 1980s, when systematic soil
surveys and maps were still missing. The lack of quantitative data on tropical soils
has therefore led to misleading assumptions. Moran (1996) highlights that although
there was a research boom in Amazonia from the late 1970s onwards, the ability to
compare human ecologies had not been proved. This lack of data was also a feature
of the anthropology of the region. So much so that the author stated that the forest
was indeed a knowledge frontier (Moran 1985). Up until 1976, the knowledge
about the history of the Amazon region before the arrival of the Europeans con-
sisted of information on a few isolated areas (Meggers 1995).

Definitions about what a soil actually is and how it develops originated from
researches carried out in the temperate zone. Traditional science fields such as
botany and soil science were developed in the temperate zone, especially in
Western Europe (Meggers 1974). Apart from the differences between tropical and
temperate zone plants—nutrient storage capacity, growth, reproduction, amongst
others—it is important to stress that the diversity of tropical forests are the complete

25Richter and Babbar (1991: 325).
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opposite of the uniform temperate forests. The different composition of soils in the
tropics was not taken into account and the system did not encompass such variation.

In Brazil the introduction of the Amazon region in the development plans of the
Government in the 1970s triggered the need to collect accurate data on the soils of the
Brazilian rainforest. Soil surveys, as well as classification of the vegetation, geo-
morphology and land suitability were carried out for at least a decade (Richter and
Babbar 1991). The wide variability in the outcome of the occupation of the forest,
which started in the 1940s, reflects the lack of knowledge of soils of the region and
their respective potential. Before the 1970s research, another research on soils of the
region had been carried out in cooperation with US-AID and FAO. The maps pro-
duced then presented a wealth of soil data, but they were not very reliable compared to
what is known today (Richter and Babbar 1991). In the FAO-Unesco mapping pro-
ject, which took place in 1971, most of the Amazon basin was assigned a soil reli-
ability class III, which meant that only general information was used to construct and
develop the boundaries of the units. In order words, until the beginning of the 1980s,
only a very slim part of the soil maps produced were actually based on observations.

Within the Brazilian scenario it is important to highlight two initiatives. First
there was the RADAM Brasil project, which started in the Amazon and later spread
throughout the whole country. The second initiative was the creation of the Soil
Commission of the National Service of Agronomic Research. This Commission
started the soil survey of Brazil, and its aim was to map the entire national territory.
The Soil Commission organised the first Brazilian Soil Science Meeting, which led
to the establishment of the Brazilian Soil Science Society. The lack of technicians
and the need for soil surveys led the Commission to organise the first course on
Morphology, Classification and Soil Mapping in 1954. The Institution went through
several administrative changes and today it is known as Embrapa Soil, located in
Rio de Janeiro, Brazil.

The soil survey conducted by EMBRAPA (1981) points out that there was an
overestimation of ferralsols cover in the Amazon (Richter and Babbar 1991). The
maps produced by EMBRAPA showed that 39.1 % of ferralsols cover the Amazon
region rather than 67.4 % registered on the FAO-Unesco maps. According to
EMBRAPA (1981), acrisols covered 30 % of the region, not the 15 % estimated by
FAO-Unesco.

Although research started to be done to demonstrate the variability amongst
tropical soils, reports reinforcing the belief that the soils of the tropics were infertile
were also completed in the 1970s. In 1972 the Economic Development Institute of the
International Bank for Reconstruction and Development launched a treatise, which
stated that pure laterites as well as ferralsols covered a large part of the humid tropics
(Eswaran et al. 1992). The document also specified that these were poor agriculturally
or of no use whatsoever.?® This helped solidify the idea that the soils were poor. The

Z6Needless to say, this is no longer the case. It is also important to highlight that Brazil is seen as
an “agricultural superpower” and that in three decades the Brazilian Enterprise for Agricultural
Research became one of the leading institutions in the world on tropical agriculture (Rother 2007).
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idea that soils of the tropics were infertile has been around since the 1960s. Many
publications have emphasised this (Gouroul1966; Mcneil 1964; Goodland and Irwin
1975; Friedman 1977; Irion 1978; Reiss et al. 1980; Jordan 1985). This infertility
precludes sustained agricultural production (Sanchez and Logan 1992).

Carl Sauer and Donald Lathrap played an important part in the research on
agricultural origins in the tropics (Piperno and Pearsall 1998). The subject had not
received much attention, and most of the work done in the area concluded that the
region was hostile and it hampered cultural development (Steward 1946-1948;
Meggers 1954, 1971). The Amazon rainforest was believed to have poor soils, which
could not have sustained a considerable quantity of food production and, as a result,
would not have allowed for a high-density population. The rainforest was seen as a
barrier to indigenous survival due to its lack of resources (Roosevelt 1996).

The research conducted by Julian Steward and Betty Meggers played an
important part in the history of the Amazon. The Handbook of South American
Indians (1946-48) edited by Steward,”’ together with Man and Culture in a
Counterfeit Paradise (1971) written by Meggers®® enforced the view that the
Amazon was in fact inhabited (Viveiros de Castro 1996). The theory that the
environment had a determining action over the development of a society, as
defended in these papers, became embedded in the view of the South American
rainforest. This model presented the indigenous people that lived in the forest as
occupying an intermediate evolutionary position. They were unable to generate the
necessary economic surplus that would allow social stratification, political cen-
tralisation and craft specialisation. Despite the ecological differences between
upland and floodplain environments, the Amazon was seen as an overall uniform
forest, sparsely populated, and underdeveloped socially and culturally. Many
anthropologists and archaeologists who follow the line of environmental deter-
minism have adopted the view that the nature of nature in the South American
rainforest prevented further development of small villages and shifting cultivation,
emphasising the separation between culture and nature (Cleary 2001). Steward
transformed his view into a discipline: cultural ecology. This had great influence in
the study of Amerindians from then on. The theory of limiting factors was dominant
until at least the 1980s (Viveiros de Castro 1996). The theories of Steward and his
followers opposed nature and culture. An essential part of Steward’s theory is
adaptation. People have to adapt themselves to resources and opportunities given by
their environments. This is the main reason for the differences between cultures
(Balée and Erickson 2006). In the Amazon this was known as the standard model.

?7“The population density per unit area is a rough measure of the success of subsistence activities
in the area, and it is correlated to some degree with cultural development.” Vol. 5 p. 655.
“From a technological and ecological point of view, the basic tropical forest culture is strik-
ingly uniform so far as present data reveal.” Vol. 3 p. 885.
28In 1954, Meggers wrote, “The evidence suggests that the environment exerts an insurmountable
limiting effect on the cultures it supports as long as it permits only a hunting and gathering
subsistence pattern, and that this limitation extends to all areas of the culture, even those that seem
remotely or not at all related to the subsistence requirements.” (1954: 807).
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Modern archaeological data started to arise in the 1960s, and a new picture of the
forest was being delineated. Rather than being separate from a wider continental
picture, the findings in Amazonia fit the broad spectrum of research of the
Americas, from Mexico to Chile, setting the date of people in South America to
before 12,000 BP?° at least. The fact that it took over 30 years for that research to be
recognised is related to the dates originated for Latin America, which go against the
Clovis Model (Cleary 2001). Latin American findings that challenged the Clovis
Model were ignored and suffered attack. Therefore, a view that the Amazon was not
important to the history of the Americas before the arrival of the Europeans was
disseminated and perpetuated. Today, only a small number of archaeologists dis-
pute the idea that there were pre-Clovis traditions in South America (Balée 2010).

What can be called a paradigm within the study of the Amazon began to be
refuted by European anthropology in the 1950s; but it was not until Levi-Strauss
published Mythologiques in 1971 that structuralism grew to be prominent within
Amazonian ethnology (Viveiros de Castro 1996). In the late 1960s, British scholars
began to show interest in the subject from which they had abstained until then.
Maybury-Lewis*® and Riviere®' produced milestone monographs and their work
marked the beginning of the contemporary phase of ethnology in Amazonia. The
researches that arose in the 1970s demonstrated a combination of influences of
European and North American schools. From then on there was a polarisation in the
debate. On one side there were the followers of Steward; on the other side there
were those who followed a structural-cultural reference. Although there was this
polarisation, it is important to stress that certain aspects of Steward’s book
Handbook of South American Indians were present on both sides. The Amazon
rainforest was still seen as the home of a small population that was dispersed and
isolated in small, egalitarian, autonomous, self-contained groups without advanced
technology (Viveiros de Castro 1996).

A new environment for research arose as a result of elements that were hap-
pening a few years prior. New discoveries regarding the population of the Amazon
led to the new theories. These research focuses on the population number in the
forest before the arrival of the Europeans attribute greater complexity to the groups
and emphasise the importance of ecological characteristics and of long distance
societal impact (Viveiros de Castro 1996). Another reason that helps to explain the
change within the discussions about the forest was the consolidation of revisited
anthropological theories of social formation of indigenous tribes. The realisation
that the Amazon was not as homogenous as first believed, that it in fact it was
extremely diverse, which in turn had an impact on the range of human activity

2Before Present (1950).

FDavid Maybury-Lewis wrote about his experience in the Amazon with the Sherente and the
Kraho (1955-56 and a short visit in 1963) and with the Shavante (1958, summer of 1962 and a
short visit in 1964).

*'Marriage among the trio: a principal of social organization. 1969.
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Photo 2.3 Jurua river in the
state of Acre. Source Taken
by Carlos Alberto Bernardo
de Araugjo

among forest inhabitants, was one of the main changes. Although the terra firme-
varzea dichotomy was present in the researches, Emilio Moran, together with other
researchers, demonstrated that the forest diversity, in pedological, zoological and
botanical terms, did not fit into two boxes. This dichotomy hides the differences
amongst the regions in the forest. The existence—and persistence—of this
dichotomy has also led to misleading generalisations as results from one part of the
terra firme were transported to another site with completely different characteristics
like population and cultural evolution (Moran 1995). What about, for example, the
tribal territory of the black water river, which until 1995 had not yet been
demarcated? The terra firme-vdrzea dichotomy refers to white water rivers (Ribeiro
1995), leaving blackwater rivers out of the discussion. The culture of the people
from the Amazon rainforest reflects indigenous culture, from the flora architecture
to natural resources management and agricultural techniques. This in turn varies
within the forest (Photo 2.3).

Anna Roosevelt’s work shed light on other possibilities in the region. Her
research was a reaction to Meggers’ theory of environmental limitations.>
Roosevelt began publishing the results of her research on the Amazon in 1980. The
evidences of cultural complexity discovered in her research, together with earlier
descriptions of populations in vdrzea, led Meggers to propose that these people

*The perspective of environmental limitation in the Amazon rainforest focused firstly on the
infertility of Amazonian soils and then shifted its focus to lacking protein resources in the soils
(Beckerman 1994: 178).
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were in fact from the Andes or suffered their influence. Meggers argued that this
phase of development, which would imply a more dense and complex society,
appeared fully developed all of a sudden, which leads to the theory that there was an
intrusion (Meggers and Evans 1973). She reinforced her previous argument that a
society with a high level of social stratification could not be developed in a tropical
environment with slash-and-burn agriculture, and even if such a culture penetrated
that deep into the forest, it would not be able to sustain itself. This would fit the
theory that the soil of the Amazon could not generate or sustain such complexity
(Viveiros de Castro 1996).

In her work, Roosevelt concluded that the indigenous population of today rep-
resents the remnants of the people that survived the population decline after the
arrival of the Europeans. The simplicity of the Amerindians today should not be
representative of the simplicity of the population prior to the European encounter,
which would reflect the limitations imposed by the environment. She, however, was
not the first to oppose the dominant view of environmental determinism. Lathrap
had put forward the idea that the South American rainforest was the birthplace of
complex societies (Lathrap 1975). Carneiro had proposed a theory of political
centralisation, in direct opposition to Meggers’ ideas™ (Carneiro 1995°%). Descola’s
research on the ecology and economics of the Achuar Jivaro is also important. He
demonstrates, among other things, that the difference between the production
potential of the Achuar that lived in the riverine or the interfluvial habitats was not
so relevant in politically or economically.

Within the environmental determinism of Steward, Meggers and others, the
adaptation capacity of the population is central in the explanation of how people
survived.>> The argument that rises from the simplification of complex social
relations to propositions fits in the functionalist models of human adaptation
(Nugent 1981).

The fifth centennial celebration of the arrival of the Europeans in the Americas
may have contributed to spark interest in the historiography of the people that lived
in the Amazon (Viveiros de Castro 1996; Stahl 1996). Research carried out in the
forest, such as the work in Pedra Pintada (Roosevelt et al. 1996) demonstrated that
the tropical environment, when compared to others, did not limit human develop-
ment harshly. We should not be so eager as to define the inhabitants of Amazonia
before the arrival of the Europeans as environmentalists or conservationists and to
describe the forest as pristine or virgin (Stahl 1996).

BTo view critiques to Roosevelt’s work, see Viveiros De Castro (1996).

31n this article, Carneiro presents a critique of one of Roosevelt’s articles and he goes over the
main thesis of his work.

3 Meggers wrote, “Man is an animal and like all other animals must maintain an adaptive rela-
tionship with his surroundings in order to survive and although he achieves this adaptation
principally through the medium of culture, the process is guided by the same rules of natural
selection that govern biological adaptation.” Meggers (1971: 4).
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From 1980 Onwards

The third view derives from a set of new research directions. These investigations
are called by WinklerPrins as post-modern, and represent a reaction to the previous
perception that was dominant, inviting plural perspectives. The research that con-
templates the third view deconstructed some assumptions of the rainforest. Firstly,
the homogenisation of the region that was characteristic of the first and second
views was broken, also hitting the floodplain-upland dichotomy. This dualistic view
was no longer accepted to characterise the forest. Secondly, evidence of fertility
such as terra preta de indio contested the representation of the soil as infertile.
Thirdly, the idea that the soils of the Amazon precluded the development of con-
ditions favourable to human development was being disputed. Although natural
conditions do have an impact on population development, they are not static and
over-imposing. The existence of terra preta de indio itself demonstrates that people
were able to live in the region, shaping the history of the Amazon.

Throughout history the property of soils has played an important role in deter-
mining the cultural and economic development of a region (Eswaran et al. 1992).
The fertility of alluvial soils formed the scenario where civilisations evolved. In the
tropics, however, the situation was different. The highly weathered soils allowed
farmers to use shifting cultivation or slash and burn agriculture. The misconceptions
about tropical soils have had an impact that goes beyond food production, such as
rural poverty, land degradation, deforestation and biodiversity. These misconcep-
tions helped shape policies towards the use of the forest. Seeing the soil as highly
leached also feeds into the theory that the region is not productive and the only way
it can have a role in the development of the country is being a source of resources.

Two evidences counteract the idea that soils in the tropics are infertile (Sanchez
and Logan 1992). First, the diversity of tropical soils is now documented by
numerous and accurate database, together with the World Soil Map. Second,
experiences in Asia and Latin America demonstrate that some so-called infertile
soils can be managed in a sustainable manner. Soil diversity in the tropics is, at
least, the same as it is in the temperate zone (Eswaran et al. 1992).

In the past three decades the third view of the Amazon has flourished. During the
1970s a critique of the dominant view at that time started to emerge, prioritising
cultural constructions and giving less importance to the environment (Descola
19964, b). Up until the 1970s, the Amazon was portrayed as an illusionary paradise
that received people of different cultures, including the Andes (Gomes 2008). Due
to limitations imposed by the environment, these cultures receded into tropical
society conditions.

In the 1980s, however, the forest was portrayed as the home of late-coming
societies with powerful chiefdoms, complex social organisation and political
hierarchy compared to those of Mesoamerica. During this time, evidence that past
human occupation was greater than initially thought when the Europeans arrived
became more widely known, together with the idea that the Amazon environment
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had been modified. The clues were there, from large mounds close to the mouth of
the river to anthropic soils and dikes (Stokstad 2003). The Amazon, seen as a
luxurious forest, impenetrable and uniform, started to be seen for the plurality of its
realities, being Amazons, and not just one Amazon, over all the extension of the
forest. The Amazon is as diverse as an area of continental size can be (Moran 1996).

Before the emergence of this view, the indigenous population of the region was
seen as being small and having had little impact on its surroundings. Research
conducted on the region, however, has demonstrated that that was not the case. New
research led to empirical evidence that contested the theory that the Amazon could
not support and therefore allow dense population to develop (Roosevelt 1994).
These changes in the understanding of the Amazon as a plural and altered envi-
ronment are the result of a dynamic and complex history of human-environment
interactions (Heckenberger et al. 2007).

Despite the fact that evidence contradicting the dominant view set up by Steward
and Meggers was available before the 1980s, it was only then that researchers
began to voice more explicitly alternative narratives for the Amazon (Raffles and
WinklerPrinks 2003). From the 1980s onwards, a growing number of researchers
such as Raffles, Hecht and Posey, Balée, Denevan, Roosevelt, Smith, Demerritt,
Haraway, Clement rejected the idea that the forest was pristine and that the pop-
ulation of the region had a passive role in their own history and in the history of the
forest. In addition, rather than reassuring the nature-culture divide, they proposed a
more hybrid conception of a natural-cultural landscape. Their argument partially
reflects the idea that nature is socially constructed as a discursive practice and that
the separation of nature and culture is both historically and culturally particular to
post-Enlightenment European thinking (Raffles and WinklerPrinks 2003). The use
of nature, or natural resources, grew as a result of the demand for resources for
production. In charge of this demand was what can be called the first ruthless
capitalist class (Williams 1980). The members of this class were eighteenth century
agrarians who set the foundations of the industrial capitalism that followed.

To account for the evidence of complex societies in the Amazon, scholars argued
that it was the result of migration from the Andean highlands (Parssinen et al.
2009). However, further research showed that landscape management allowed
human for development, which in turn led to complexity. Sophisticated techniques,
such as elevated terraces for agriculture and fishponds, enabled the necessary intake
of protein. From 1980s onwards, scholars have discovered evidence of complex
societies before the arrival of Europeans in upland areas. Examples of this are the
earthworks studied by Porras (1987) and Salazar (1998) in the Ecuadorian Amazon
and the regional integrated systems described by Heckenberger and colleagues.

Terra preta de indio soils are not the only evidence that the Amazon was the
home of indigenous populations. Geogliphs found in the Amazon, which could
only be identified after deforestation, are also evidence that the forest has a greater
history than once believed. Keeping with this view, more attention has been given
to indigenous knowledge regarding the management of the soils, which is intrin-
sically related to cultural aspects of these groups that live in the Amazon



36 2 Terra Preta de Indio and Amazonian History

(WinklerPrins 2002). The biodiversity of the Amazon was a result of a cultural
history that took place over a long period of time. In contrast to what one would
assume, Balée found that anthropic forests are in fact more biodiverse than
undisturbed ones (Viveiros de Castro 1996).

Evidence of complex societies in the Amazon is growing. Three civilisations
stand out: the Marajoara, the Tapajonica and the Maraca. The Marajoara dates from
500 to 1500 AD (Kampf and Kern 2005) and is known for the ceramic and the
earthworks in Marajo island. Dating has shown that Marajoara sites were contin-
uously occupied for 500—1000 years. The area of Santarém was probably the centre
of the Tapajonico chiefdoms. One can find evidence of a large population settle-
ment in villages by the varzea that extend for kilometres. Dating of their ceramic
reveals that the ceramic of the tapajonico cheifdoms were produced between 900
and 1200 AD. The Maraca civilisation lived in the state of Amapa by the Maraca
River between 1300 and 1550 AD. In the region, several urns were found. Another
example is the upper Xingu region. Scientists conducted research in the region and
found evidence of settlement planning and supralocal integration (Heckenberger
et al. 2008). Road networks, pre-European towns and villages are seen across the
region.

This shift in research also triggered a shift in the way people saw the inhabitants
of the region. Before the change in the way the forest was seen, the population of
the forest was thought to be small and limited by the environment, and were
described as passive, with no agency. After the third view became more prominent,
the people of the forest were seen as Amazonian environmental engineers who
transformed the environment they lived in.

Accepting the fact that the forest is not pristine and has been modified requires a
review of the understanding of human development in the region. The landscape
has a cultural history. Landscapes are legacies of past human occupation in the
infrastructure of the forest, and they have a social and cultural capital (Stahl 2008;
Erickson 2003). The life style of the people that lived in an area is embedded in the
landscape, including anything from their technology to their rural shrines. The
extensive areas of ferra preta de indio found, the geogliphs, the pre-European
cemeteries with funeral urns, and more than 300 rock art locations in Brazil leads to
the conclusion that the Amazon was in fact largely inhabited pre-1500 (Hornborg
2005).

The Amazon is the most biodiverse place in the world (Cleary 2001). No tax-
onomy, be that scientific or indigenous, fully comprehends its variety. There is a
lack of research regarding the Amazon, and the available information can therefore
be misleading. For example, the earliest radiocarbon dates from sites in the Upper
Xingu River are from 900 AD. That does not mean that occupation started later in
that area; it can also mean that there is an absence of research there, which can lead
to ill assumptions (Cleary 2001).

The long-term history of the region is not very well known, but looking at
indigenous occupation, which is linked to standing forests, can reveal key infor-
mation. It is estimated that one fifth of the Brazilian Amazon is indigenous land (i.e.
cannot be used for any other purpose; it belongs to the indigenous groups that live
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in it), and it represents an important obstacle to deforestation.® This means that the
way these groups manage the forest is unique and has had positive results in terms
of continuity of land use, and further research into traditional land use techniques
should be looked into for future ways of preserving the forest (Heckenberger et al.
2007).%

Looking back at the traditional knowledge of the inhabitants of the Amazon,
terra preta de indio may also unravel key information. Terra preta’s existence has
been acknowledged since the nineteenth century, but it was not until the 1980s that
its importance was widely recognised (Cleary 2001). Although other issues also
played a part in the rise of interest in ferra preta, the changes referring to the soil of
the tropics and the evidence of past occupation were also important in this
re-discovery.

The Past, the Present and Terra Preta

When Orellana and his crew went down the Amazon River and into the Amazon for
the first time in 1542, the tropical scenario was different from the one we know
today. Huge villages that spread as far as the eyes could see are mentioned in
Carvajal’s testimony. Carvajal, a priest who was part of the crew, kept a record of
all that was seen when the crew went down the river (Carvajal 1934). This is the
first description of the Amazon River and of the tribes that lived by it (Porro 1995).
The main tributaries of the Amazon River were only explored in the eighteenth or
nineteenth century.”® The decision to register what was seen in the trip was based
on the belief that if their leader survived—the one who let them go down the river

3Although by Law these lands are for indigenous use, there is a history in Brazil of indigenous
land being invaded, which creates conflict. One example is Raposa/Serra do Sol, an indigenous
land for the Macixu in Roraima, Brazil. The land was demarcated and it was approved by President
Lula in 2005. However, this demarcation has been contested by non-indigenous people and by the
state of Roraima. The non-indigenous people, rice producers and cattle ranchers, disputed the
demarcation and refused to leave their land. As with the demarcation of the indigenous land, all
those non-indigenous people have to be re-settled. One of the problems was that most of the
producers did not have land titles and therefore were not entitled to compensation. The situation
reached a level of such tension that the federal government had to send in soldiers from the
National Security Force. Another key case was the invasion of the Yanomami land by miners in
the 1980s. There were reports of 40 thousand people invading the reserve, which had great impact
on the indigenous population. In 2011, with the high price of gold in the international market,
people feared that same situation would happen because invasions were already being reported.
Source: http://www.ipam.org.br/mais/noticiasitem?id=1389.

*"This is not to say that T am defending the view of the indigenous population as natural con-
servationists, a very romantic view. The argument is that indigenous people do have knowledge
regarding the forest that can be less destructive than the ones pursued by those outside the forest.

Bt is important to stress that the first written records are from these dates, but some people believe
it occurred before then.
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to search for food—Orellana and his crew’s act would have been understood as
treason.

The expedition that followed Orellana’s was Pedro Urzua’s (1560-1561). He
wanted to take the same route as Orellana. Urzua and his crew went down the
Amazon River from Marafion to the Atlantic Ocean (Porro 1995). There are four
reports from this trip and they draw attention because of the accounts of large
villages with plenty of resources. Sadly, Urzua was killed by Lope de Aguirre, one
of his lieutenants. Aguirre got lost in the many rivers of the Amazon and did not
fulfil the mission (Gadelha 2002).

The arrival of the Europeans brought diseases as well as wars and slavery (Neves
2006).* In the following century the indigenous population in the Americas
decreased between 90 and 95 % of what it was before the arrival of the colonizers
(Clement 1999). The difference between what was reported by Carvajal and what
was found by the naturalists who went in incursions in the region two or three
hundred years after Carvajal, added to the content of the priest’s reports, led many
people to believe that Carvajal had made those stories up.

The Amazon has been the natural habitat of populations for centuries. The
occupation of the region started at least eleven thousand years ago (Neves 2009),
and there is the possibility that it began even before that time. Excavations in the
Pedra Pintada cave in the municipality of Monte Alegre, Para, date back to 9200
BC. Excavations in a grotto in the state of Mato Grosso do Sul revealed artefacts
dating from 12,000 BC.* Different areas of the Amazon were already inhabited in
7000 BC and they had evidence from different localities, such as Carajas and high
Orinoco.

The emergence of terra preta de indio represents a social and economic struc-
tural change in the populations. Societies that occupied TPI sites were more sed-
entary and less mobile and maybe more territorial than their ancestors (Neves
2006). Terra preta sites in Rondonia are 4000 years old (Neves 2006). However, in
other areas of the rainforest terra preta de indio began to be formed around
2000 years ago when evidence of sedentary and a more populated settling emerged.

Amazonian dark earths demostrate that indigenous populations that lived in the
forest modified the Amazonian environment. Human occupation results in the
modification of the landscape through several instruments. One of them is domes-
tication. This is a cultural process in which human knowledge of the consequences of
environmental manipulation is acquired and enhances with time (Clement 1999).

3 Animals as well as humans carry disease. Besides all the diseases brought by the Europeans—
smallpox, influenza, measles—there were also the diseases carried by animals. In Europe human
beings were accustomed to be around animals such as horses and pigs, but that was not the case
with the indigenous population. Mann (2005) discusses an episode in Southern United States in
which it is argued that pigs were a source of contamination of zoonotic diseases, such as anthrax,
brucellosis, leptospirosis, trichinosis and tuberculosis (Mann 2005: 109).

“Ot is worth pointing out that this site was not in a good state of preservation, which means we
must take this information with care. New excavations are needed to confirm it.
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This is the knowledge that can help the elaboration of policies for a more sustainable
development in the region.

Two central theories delineate the debate on human occupation and adaptation in
the Amazon, an area of study that is strongly influenced by cultural ecology (Politis
2001). The first theory defends the thesis that foragers represent the original pop-
ulation that progressively moved upland during the Holocene period. From then on
they lived a nomadic life with few resources. The second theory defends the thesis
that tropical forests in general, and the Amazon in particular, are such hostile
environments, incapable of supplying the necessary nutrients for human develop-
ment that human occupation of the forest depended on domestication of certain
types of plants. It is important to notice, however, that it is agreed among
archaeologists that the first people of the Amazon arrived without domestication
(Balée 2010).

The archaeological debate in the Amazon lived—and still lives—a duality. Betty
Meggers and Clifford Evans, researchers of the ecologic anthropolifical line,
dominated for most of the twentieth century the discussion regarding archaeology,
and therefore the history of the Amazon. They defended the idea that the Amazon
watershed was inside the area of influence of the innovation centre of the Andes,
where agriculture, ceramic and the state would be developed (Neves 2006). To
explain the richness of the ceramic from Maraj6 Island, Meggers and Evans argued
that the populations of the island came from the Andes and settled there but they did
not find enabling conditions to develop.*' This was the reason why they went from
complex to simple societies (Neves 2006). In the 1960s and 1970s, Mario Simdes
and Anna Roosevelt*” conducted researches in the region and demonstrated that the
thesis defended by Meggers and Evans was unsustainable, as the culture from the
island dated almost 1000 years, from the IV to the XIV century. If the culture lasted
so long, it suggests that there were ecological conditions to maintain such culture.
The ceramics from the Marajoara phase are the oldest representation of the polic-
roma tradition in the Amazon.*?

The arrival of the Europeans in the Amazon triggered changes in the indigenous
population (Neves 2006). Nowadays the majority of indigenous lands are in areas
away from the Amazon River, the riverbed of the watershed, as it is in the high
Negro River or in the Guianas Plateau. Archaeological sites, some of which are
very large, are located in the regions next to the Amazon and Solimdes Rivers.

41Meggers and Evans (1957) argue that the Marajoara culture is a mixture of more advance
circum-Caribbean and sub-andean cultures (1957: 418).

“?Roosevelt is an important actor in Brazilian archaeology as she certified that ceramic production
in the lower Amazon in the 8th millennium bp (Neves 1998: 2). She was not the first to suggest
that date, but she received wide recognition for her work, which was published in detail. The
evidence acquired by her work pushed the chronology of the Amazon rainforest to the 11th
millennium bp.

43“The policroma ceramics are marked by the decoration in red, burgundy, orange and black over a
white base. Similar to the ceramic from the Marajoara phase, the policroma ceramic are decorated
with modelated, incision, excision, etc.” (Neves 2006: 61).
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The pre-colonial population density is a topic that still triggers heated debates.
Meggers presented a discrete estimation of 1.5-2 million inhabitants in the entire
watershed (Clement 1999). The base for this estimation was the carrying capacity of
the soil. William Devenan presented other numbers. He believed that the watershed
was the home to 3—5 million people and that the Northern part of South America
was home to 5-7 million people. If Meggers is one extreme, Meyers is the other.
The author estimated that the high Amazon (the Peruvian, equatorial and west of
Brazil Amazonia) was home to 10 million people.

Agriculture and Soil

The Amazon was said to be unproductive precisely because of the soils. Without
soils capable of holding large populations, the region would be destined to have a
low population density (Meggers 1971). The varzea-terra firme dichotomy is also
used as a base for the argument for the environmental limitations of the forest to
cultural development (Gomes 2008).44

The Amazon is far from being a homogenous space and there are several
Amazons within the Amazon. This diversity is present, for example, in its rivers.
The Amazon River is responsible for one fifth of all the fresh water that goes to
oceans around the world. The rivers of the forest are divided according to a classical
typology proposed in the nineteenth century. The rivers that are born in the Andes
are called white water rivers as they have a muddy colour. The rivers that are born
in the Guianas or the central plateaus (in Brazil) are known as black water rivers.
These do not carry rich sediments and nutrients in their water, so they do not
fertilise the lowlands that they flood (Neves 2006). The Amazon suffers great
variability regarding the rain pattern. In the central Amazon, the dry period, or the
period when the rain frequency diminishes considerably, lasts from July until
September. In the high Amazon River in the Northern hemisphere, May is the dry
month. The changes in the rain pattern have a great impact on the life of the
population. In the dry season fishing is better because the fish have less water to
swim in, making the catch easier. That is not to say, for example, that the
floodplain-upland dichotomy should be replaced for another dichotomy, that of
white and black water rivers.*’

Black water rivers were named ‘rivers of hunger’ by the first naturalist who went
in the Amazon (Moran 1991). In fact, many generalizations on the ecological

“4Regarding this argument, one interesting question is why people do not apply this argument to
civilisations from other rivers, such as the Nile River or the Yellow River, or the Euphrates River.
Why is this only used in the context of the Amazon?

“0One would have to include clear water rivers in this division, making that a threefold division of
rivers.
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limitations of the Amazon rainforest are based on the situation of these rivers.*®
However, black water rivers are heterogeneous within themselves with a wide range
of vegetation. One might expect malnutrition among the population of such sys-
tems, but that is not the case; instead, it reveals the creative capacity of the pop-
ulation in this area. Ribeiro (1995) presents a detailed picture of the indigenous
population of black water rivers, describing their social structure, exchange systems
and economic life. What is seen as a variety of cultures living in a system was
thought to be of less importance.

The view of the Amazon as untouched is associated to what Denevan called ‘the
pristine myth’. A virginal place is one in which the animal life and the vegetation
have never been manipulated by humans (Clement 1999). The myth is based on the
idea that the Americas—not only South America, but the entire continent—was
savage, untouched by humans (Mann 2005).*” Referring back to the reports left by
Carvajal when he went down the Amazon River with Orellana, scientists did not
give any credit to expedition reports because the forest was seen as an untouched
place. If the forest was indeed untouched, the reports could not have been true.

Bearing in mind the argument above, it is important to rethink the vision of the
Amazon as an untouched forest, debunking the myth of savage nature. Human
occupation could subtly transform the environment in countless ways. The
Amazonian landscape is in great part of anthropogenic origin. William Balée
estimates that 12 % of the forest originates from changes made by humans in the
environment (Mann 2002). Some believe that the whole forest is anthropogenic.
The occupation of the forest took place more than 10,000 years ago (Neves 2006).
It is worth pointing out that in some areas of the Amazon the population reached six
digits. Studies on anthropic soils in an interdisciplinary way are crucial as they can
reveal the impact of humans in the environment in the long-term. This type of
research is not restricted to the chemistry of the soil, but there are more ample
processes in which chemistry is one piece of the puzzle (Graham 1998).

In summary, the Amazon was already inhabited when the Europeans arrived to
colonise the Americas. This occupation was not uniform in relation to time and
space and neither in relation to the diversity of the peoples; some would live in
hierarchical societies and other were nomads (Neves 2006). It is important to stress
that the people that live in the forest today are the descendants of the indigenous
populations that occupied the forest before the arrival of the Europeans, although
there have been great changes in demographic density and geographical location.
Another point that deserves to be highlighted is the fact that human occupation
before the arrival of the Europeans still has an important role in the current human
occupation. The cities of Manaus, Santarém and Tefé and many others were con-
structed in archaeological sites.

46The vision of the Amazon with poor soils that cannot hold cultivation for more than one or two
years resembles more the reality in back water rivers (Moran 1993: 36).

47Diegues makes a bridge between the vision of the Amazon as untouched and the establishment
of parks with no human habitants in them (Diegues 1997: 316).
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Amazonia as a Pristine Forest

The accounts of luxurious virginal forests from the sixteenth century onwards
dominated the discourse about the Amazon. The pristine view reflected the writings
of romanticists and primitivists of the nineteenth century, such as Hudson, Thoreau
and Parkman. Painters also played a part in the reinforcement of this view, such as
Catlin and Church (Denevan 1992). The writings of European authors of the six-
teenth and seventeenth centuries described the inhabitants of the Amazon as a
society of nature (Raffles and WinklerPrinks 2003). Although the forest was
inhabited, there was what could be called an insistence in seeing the native
Amazonians as an embodiment of nature (Slater 1996). In the nineteenth century
scholars theorised about the perceived backwardness of the people, which is closely
linked to the cultural ecological narratives of late twentieth century. The history of
the study of the population of the Amazon reflects a persistency to label them as
subordinated to nature, and the forest as a space of nature rather than a space of
society (Nugent 1993). Embedded in this view is the perception of Amazonians as
passive and as having no active role in the transformation of the landscapes in the
region.

The Amazon represents a mystery invented by the Europeans (Gondim 1994).
Before their arrival in the Amazon, there was a sense of exhilaration that was
repeatedly replaced by despair. The native man was seen as a burden and did not
receive the same treatment from the travellers as did the fauna and flora of the
forest. The native man was seen as the destabilising agent in the social order
imposed by the white man.

In addition to the view of a pristine landscape, there was the view of the
indigenous people that lived there, which was thought to be a small and benign
population (Denevan 1992). They were the ‘good savages’, those who did not alter
their environment and lived in tune with nature. This is not to say that the impact
that the pre-European indigenous population had the same impact on the landscape
as the Europeans after the 1500s. The type of transformation was different, as were
the reasons for them. There are two issues that must be stressed: the extent of the
modifications and the form of modifications. One example of the form of modifi-
cations is the axe. The Europeans brought with them the metal axe. Before their
arrival there were only stone axes, which were very inefficient in removing big
trees, an action necessary for itinerant agriculture. Studies have demonstrated that
clearing a forest area with a wood axe demands 60 times more time and energy than
with a metal one. The historical system of alternating short periods of plough with
long fallow periods only became possible with the arrival of metal axes (Denevan
2009). The introduction of metal axes can be seen as a technological revolution.*®

“8That is not to say that agriculture became more productive. Denevan (2009) argues that there was
an involution after the introduction of metal axes, and that agriculture before the Europeans was
more intensive and more productive.
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To see the natives as ecological ‘noble savages’ comes with implications. When
environmentalists appeal to the ecological native, they are sending a very powerful
message that legitimises their discourses and practical objectives (Ulhoa 2005). The
so-called primitivism of indigenous people carries with it an uneven power rela-
tionship with Europeans, thus characterising the colonial civilising processes. As a
result, these representations of indigenous people put them in a position of needing
help. Representing the natives as savages albeit noble also carries implications,
such as the belief that their territories need to be protected.

Redford (1991) stresses that one must be careful with the ‘noble savage’ and he
makes a connection between the study of traditional knowledge and the myth of the
‘noble savage’. The ‘noble savages’ are pure sinless human beings who live in
conformity with nature and are incapable of modifying nature in any way. Evidence
from the Amazon and from other places shows that this is not the case.*” One might
even wonder if the question of whether traditional people are conservationists or not
is even key to the discussion. Rather we should be asking ourselves why we are
judging these people, and when we speak of healthy environment, who that envi-
ronment is for (Posey 1998).

The Amazon and its native population were seen as ‘the others’, different from
the West. “The others’ is a way to refer to what is different. Western discourse of
‘the others’ would regard these differences as a feature of inferiority or weakness
(Ulhoa 2005). In this context, three fictions regarding the Amazon rainforest are
maintained (Nugent 1993). The first fiction is that there is a social vacuum in the
Amazon. The second refers to the image of the forest as rustic. The third fiction is
that there are unlimited resources. These three fictions are identified throughout the
history of the forest.

It is important to analyse how nature was seen by the people who were in a
position of power at the time. Modern thought sees nature as separate from culture
and it has given nature an ontological priority (Dwyer 1996). The idea that culture
is a product fits well with a tradition of thought that has had an evolutionary
perspective. The idea of nature as the western world saw it, as wilderness, is
imaginary. The nature and culture relationship presents a paradox. In one moment
they are opposed to one another, and in another moment they appear as a contin-
uum. This stirs discussions on what role culture and nature play. Is nature a limiting
factor or a pool of resources? Is culture a creative force or an end product (Strathern
1980)?

The wilderness as we understand it today is linked to romanticism® (Cronon
1995); it came to represent the sublime, the sacred. The wilderness embodied
everything that went against the failings of the human world. This idea brings to the
forefront another paradox. This vision of the wilderness places the human being

“9Redford goes on to say that by seeing the indigenous population as noble savages, living in
harmony with nature and with the knowledge that we need to survive in a world with an envi-
ronmental crisis puts a lot of pressure on these communities. “The future”, he goes on, “is on a
mosaic of different information from different places. One of them is traditional knowledge.”

30Cronon said that the wilderness was linked to romanticism and to the idea of a frontier.
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outside the natural realm. If that is the case, there is no solution for the environ-
mental problems that we face (Cronon 1995). In addition, the terms ‘wilderness’
and ‘wild resources’ are unacceptable as they carry with them connotations of terra
nullius, which excludes the indigenous population that was there in the first place.

The Amazon rainforest has triggered the rise of many theories, both popular and
scientific, which were developed by the West (Heckenberger 2005). Tropical
countries are seen as opposed to the West.”" Brazil, a tropical country almost from
top to bottom, is the embodiment of the tropical. ‘The other’, that is part of this
tropicality, would be nothing more than a backward person, subordinated, an
archaic who has stopped in time. This vision, which obviously has been extended to
the Amazon, was part of the evolutionary theories of the West. The South American
tropical forest illustrates the pre-civilisation conditions of society, which was
understood by the Europeans as being in opposition to their condition. This idea of
Amazonia as a backward environment was reinforced by the theory that was
dominant for decades and that saw the environment of the region as a limiting factor
for cultural development.

The pristine myth related to the Amazon rainforest has lasted many centuries.
Sauer, as early as 1958, challenged the view of other scholars that the forest was
untouched by arguing that the indigenous used burning, swidden, as well as
manipulation of composition to alter the forest (Denevan 1992, 2009). It is
important to notice, however, that indigenous alterations are not restricted to
burning; the managed the number, the distribution and the kind of species on their
land.

The roots of the pristine myth cannot be pinned down only in the arrival of the
Europeans and their accounts of luxurious forests. If that were the case, the myth
would not have persisted until this day. The myth originates from the accounts of
eyewitnesses that were unaware of what they were seeing. The modifications that
today seem clear were not so three or four hundred years ago. It is also important to
note that most of the accounts of wild and uninhabited land were made 200 years
after the arrival of the Europeans (Denevan 1992), especially from 1750 to 1850,
when lands in the interior of the Americas began to be cleared and exploited, and
those accounts flourished. By then the indigenous population had already been
reduced drastically. At the time of European incursion, forests did seem thinly
populated and, as there was not a great number of people managing the forest, they
appeared untouched. This image was echoed until the 1990s.>

Another fact could have played an important role in the continuity of the myth. It
has been argued that before the 1970s there were only 50 completed monographs on
the indigenous population of the Amazon (Viveiros de Castro 1996). From 1970s

S'n this case the West includes Europe and the United States and not the countries that are
geographically in the west of planet Earth.

32See, for example, Shetler, 1991. Three Faces of Eden. In Seeds of Change: A Quincentennial
Commemoration, ed. HJ. Viola and C. Margolis. Washington: Smithsonian Institution Press.
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onwards, however, especially in the 1980s, many advances were made not only on
ethnological studies, but also regarding ecology, archaeology, history and ecology.

The landscape is like a text; it tells a story. However, information provided by
the landscape is not readily accessible to scientists as the transformations in the
landscape can be discreet and is shaped by human behaviour, in other words, by
culture (Balée and Erickson 2006). In the study of the relationship of humans and
nature, historical ecology emerges as one key theory. The landscape perspective
sees human activity in a continuum, not in localised places. This perspective
reinforces the link between archaeology and historical ecology (Stahl 2008). It
stands in contrast to the deterministic role of the environment that dominated the
discussions on the Amazon in the second half of the 20th century. Whereas land-
scape ecology makes a distinction between landscape with human interference—in
most degraded landscapes—and without human interference, historical ecology
does not make such division. In addition, it does not consider humans as just other
animals; it understands the human species as being a key and as a mechanism of
dynamic through disturbance (Balée and Erickson 2006).

Historical ecology rejects the adaptationist assumptions underlying cultural
ecology, which refuses the idea that human agency can shape the environment in a
positive™ way over time. Intentional or not, human agency can produce levels of
environmental disturbance, which are important for guaranteeing environment
resilience. In the context of the Amazonian forest, the historical ecology approach is
based on the idea that historical events, rather than evolutionary ones, are
responsible for the main changes in the human-environment relationship (Balée
1995). The research programme refers to the interactions between society and the
environment through time, and it also refers to the implications of these in the
understanding of the formation of cultures and landscapes in the past and now
(Balée 2006). Historical ecology revolves around three conceptions. They are
événement, conjoncture, and longue durée. In other words, short-term episodes,
repetitive statistical patterns over a period of time, which could be 25 or 50 years,
and patterns through centuries. Historical ecology goes back to the dialectical
relations between human behaviour, or acts, and nature behaviour that are illus-
trated in the landscape (Crumley 1994). The landscape holds physical evidence of
the decisions that were made as well as cultural practices that were part of the lives
of the human inhabitants of a given population.”*

To say that the South American rainforest is not pristine and untouched as once
believed does not imply that its indigenous population is similar to the population
of the region today. In the past populations were able to organise themselves
and interact with their environment instead of taming it (Heckenberger et al. 2007).

53By positive I mean increasing the richness and equitability of nature through enhancing biodi-
versity (Balée and Erickson 2006: 4).

34Balée presents four postulates for historical landscape: human activity has affected a great part of
the globe; there is no predetermination to either conservation or destruction; the pathway of
landscape is historically contingent; humans and the landscape that was created by their activities
cannot be seen as separate from one another.
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The idea of the ‘good savage’ that has little or no impact in their environment has
also been overturned. This, however, does not mean that a comparison between
pre-Columbian groups and agri-business is possible.

The choice of words is very important in setting the context in which one stands.
Conservation biologists use the term ‘wild nature’ to describe patches of land with
high biodiversity that are untouched rather than ‘high biodiverse’ (Willis et al.
2004). The choice of words does not come without implications. This is also true
when one chooses the words wilderness or jungle to describe the South American
rainforest. Wilderness suggests the original state, immaculate, having an Edenic
quality, and therefore something that must be preserved, thus attracting many
people. Jungle, on the other hand, has a negative connotation (Slater 1996). When
the Amazon was described as a ‘green hell’, the jungle was not a paradisical place.
Whereas the inhabitants of wilderness are natural, the jungle inhabitants are
off-putting. Seeing the Amazon as the wilderness or as the jungle oversimplifies the
region, and the Edenic representations of the Amazon dehumanises its inhabitants
though idealisation (Slater 1996). Understanding the Amazon as pristine has
political implications.

The view that dominated the study of the Amazon reflected an anti-historical
position. The lack of archaeological data for the forest played a role in the strive for
this view (Nugent 1981). Ecological studies also had a part in the maintenance of
this view, implicitly feeding the idea that there was no proper anthropological
object in the South American rainforest apart from the residual tribal fragments that
remained.

Amazonian Legacies and Their Importance

The history of a determined site is rooted in its ecosystem functions (Foster et al.
2003). Therefore, environmental history is a key element in the understanding of
ecology. The realisation of the importance of the past in understanding ecology
today has been gaining force since the 1990s. Before that the implications of
historical use were not taken into account. The reasons for this change are fourfold.
First, ecological studies started focusing more on regional scales where current and
past human impact could not be overlooked. Second, researchers started to realise
that most of what they thought of as ‘natural areas’ had more human impact than
initially believed. Third, researchers recognised that legacies are extremely per-
sistent and consequently could not be ignored. Fourth, there was a greater recog-
nition that history has, and therefore adds, explanatory power to the way we
understand both modern structure and function, and helps diminish issues regarding
management for future scenarios. Forest composition and ecosystem functioning
are a result of land use by humans in the past.

History and politics began to play a greater role in research by helping in the
understanding of the relationship between humans and their habitat (Moran 1996).
The individual exists between society and its habitat, and the individual makes
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decisions that affect their habitat. It is important to remember that individual
decisions are not made in isolation. To understand the decisions made by indi-
viduals it is necessary to understand the historical traditions of individuals in a
given society. The context in which the decisions were made needs to be analysed.
The importance of context—historical, cultural, environmental and political—
shines light on the floodplain and upland dichotomy, as the upland does not
encompass any variation cannot therefore explain adaptive strategies (Moran 1991).

If the forest is seen as anthropogenic, with a past of human modification, there
can be undesired consequences. It could be argued that if in the past the Amazonian
environment was able to maintain large populations, this means that the indigenous
population today is under-exploiting their resources (Meggers 2001). This argument
could be used to justify and push for more agricultural production as well as for
development projects.

Soils have memories, so to say. They store information not only about past
climate conditions but also about how they were formed in the first place. Land use
leaves traces on soil properties that are long lasting and have important implica-
tions, be that in forests or grasslands (Foster et al. 2003). Agriculture, forest burning
as well as grazing trigger physical, chemical and biological changes in soil prop-
erty. Change in vegetation has an impact on the microbial population of soils,
which in turn has an effect on the susceptibility of the soil to invasive species.”> To
sum up, legacies have a key effect on all the soil properties, demonstrating that the
study of the history of land use is crucial for a more comprehensive understanding
of a particular land.

The extent and nature of the pre-Columbian human impacts on the Amazon is a
topic that is currently in the spotlight. It has been recognised that past-human
occupation did occur. However, its scale is still unclear (Mckey et al. 2010). In the
late Holocene period, indigenous populations in the lowland of South America
started altering the landscape intensively. Terra preta de indio is one example of
these modifications.

Within 250 years of the arrival of the Europeans in the Americas, almost all the
land throughout the continent had undergone changes (Turner and Butzer 1992).
Upon the arrival of the Europeans in the new world, however, North and South
America had a variety of land types, which also varied in the extent that it had been,
from less disturbed to completely transformed land. These modifications occur not
only in areas of easy access, but also in sparsely occupied areas. Fire was one of the
methods most used for transforming the land. It can be argued that throughout the
Americas, from Canada to Argentina, the landscape had been modified, and yet it is
striking that the first impression of the Europeans when they arrived was able to
remain intrinsically in our minds for so long.

The population that lived in the forest prior to the European encounter had to
understand the environmental conditions and work with what was available to

3Research on pollen and phytoliths, for example, are carried out to help reconstruct plant use in
the past.
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produce food. The Amazonian population used a diverse set of agricultural systems,
not only swidden agriculture. This was only one way in which the environment was
altered. Areas of semi-intensive use in the past differ in terms of ecological
parameters from the land use of indigenous groups today (Heckenberger et al.
2008). The fact that the forest tolerated indigenous societies in the past cannot be
transferred to contemporary forest population (Nugent 1981).

The Amazon has changed together with its population and its economic activ-
ities. It is now confronted with urban problems. The South American rainforest
followed the same patterns that was seen in Brazil, and 70 % of the population is
now living in urban centres (Homma 2005). It is important to notice that the most
important cities of the region are located on archaeological sites. In other words,
recent populations settled in the same locations where past populations did.

The understanding that the forest is heterogeneous has not yet been incorporated
into public policies (Garda et al. 2010). Land occupation as well as planning
projects has not taken on such information. Numbers referring to endemism, forest
cover loss and forest protection vary widely within the Amazon, and they need to
be addressed using different tools and different policies.

Archaeology in the Amazon can be extremely important in providing evidence
regarding the history of the South American tropical forest (Roosevelt et al. 1996).
Past human activities have shaped the landforms and the biotic communities of the
forest for one thousand years. Well-documented paleo-ecological sequences are
missing (Roosevelt et al. 1996) as well as more comprehensive archaeological
excavations (Piperno and Pearsall 1998; Parssinen et al. 2009).

Terra preta de indio is one evidence of past population in the Amazon. The
existence of geogliphs also demonstrates that there were versatile cultures in the
Amazon rainforest (Parssinen et al. 2009). Geogliphs are found in the uplands and
in floodplains. The number of terra preta sites in the Amazon suggests that the
population in the forest before the arrival of the Europeans were in great part
sedentary and large in numbers (Smith 1980). In addition, the Amazon also has
shell mounds, another feature of long-term occupation in the region.

Changes in the Amazon are not restricted to terrestrial landscape. Riverbeds
were also modified to better suit the population that lived in the forest, and the
effects of these changes alter the landscape in many scales (Raffles and
WinklerPrinks 2003). Studies on botanical and ethnobotanical data allowed
scholars to reach the conclusion that earlier theories about the Amazon rainforest
were incomplete. Evidence brought by their research confronted the idea that the
forest had no potential and that human disturbance was negligible (Rival 2006). The
biodiversity in the Amazon rainforest cannot be explained solely by geophysics
events and environmental gradients (Balée 2000).

What happened after the arrival of the Europeans is well known. Their conquest
disrupted the native societies in the region, and the impact on the size of the
population in the Amazon and in the Americas as a whole can be seen as the
greatest demographic disaster in history (Lovell 1992). Diseases from the west,
brought by the Europeans, spread rapidly in a population that was not protected
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against them. Some of these diseases, like the common cold and smallpox, triggered
the demise of the Amerindian population. In addition to the diseases brought by
humans, there were the diseases brought by animals (Mann 2005).

Where to from Now

Today agricultural producers want terra preta de indio because they are attracted to
its production potential (Neves 2006). Registrations show that in some places the
soil was used intensively without the need of fertilizers for almost 40 years
(Petersen et al. 2001). Moreover, the soil is very resilient to mechanical cultivations.
A research carried out by Teixeira and Martins (2003) demonstrated that although
cultivated TPI and TM areas show signs of deterioration, they are still more pro-
ductive than the adjacent ferralsols. That is so even with recent cultivation.

Terra preta de indio is a key feature in the climate change debate for two main
reasons. First, because of the reproduction of its fertility. Second, because the soil is
found in the Amazon rainforest, which is a key feature in the reduction of emissions
from deforestation and degradation debate, the forest directly impacts the climate in
the world. Because of the reproduction of its fertility, ferra preta is also part of the
food security debate. Biodiversity governance is in the centre of the international
discussion on the environment, which is extremely important for the Amazon.

The quality of terra preta soils led scientists both in Brazil and abroad to
research the production of a new soil management system.’® This is how biochar
was born. Biochar is produced through pyrolysis, which is burning with or without
a low record of oxygen (Mangrich et al. 2011). The results so far have been
interesting. The presence of biochar in the soil increases fertility and it can also help
decrease the emission of other GHG gases, such as nitrous oxide (Mangrich et al.
2011). Nevertheless, experiments with biochar have not showed expected results,
which call into question what is the real contribution of biochar.

It is important to stress that the amount of carbon in the soil is a key factor in the
discussions on climate change (Fearnside 2009). In the legal Amazon, soils store 138
GtC up to 8 m, which is almost double the amount in its vegetation of 80 GtC.>’

The limiting factor for sustainable agriculture in the Amazon is soil fertility
(Novotny et al. 2009).”® As the soil has maintained its fertility throughout the years,
it has been argued that ferra preta de indio holds a key to sustainable agriculture in
the tropics (Glaser 2007).

SOt s important to stress that biochar is a soil amendment, not a soil fertiliser.

>"This data refers to the vegetation in 1990.

38Sustainable is very tricky word, and it must be used carefully. In this sense, sustainable refers to
the ability of a soil to produce harvest. That does not mean that the farmer will profit from what
he/she has produced, the point here is that there will be a production and it will be sustained
through time.
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Needless to say, all of this research is a great contribution, but one should not
forget the small farmers in the Amazon. Are these improvements for the small
farmer or for the big producers? Are these technologies going to reach small
producers or is this a method of generating carbon credits?

The soil of the Amazon tells us a very different story from the one that has been
told for many decades. The three distinct perceptions of South American tropical
soils demonstrate how diverse these views were, including a region with extremely
fertile soils, which was assumed by those who saw the forest, to a region described
as ‘green hell’. In the 1980s a third view emerged, a view that allowed for more
than one reality in the forest.

In the 1980s the scenario really began to change. The representation of the
Amazon changed from a homogenous place with a small population to a hetero-
geneous forest capable of holding much more than what was initially thought.
There should be an S in the end of the word Amazonia. The perceptions were not
harmless to the extent that they had no further implications. Policies for the Amazon
forest reflected these representations.

Archaeological findings that helped to reshape the understanding of Amazonia
show that the environment did not represent a constraint to social development. The
recognition of past complex societies in the Amazon stresses the importance of
recognising cultural rights in discussions regarding the future of the forest. Terra
preta de indio is key to the development of future policies towards the forest as the
existence of this soil breaks some of the misconceptions about the forest.

Many people that work in the field of anthropology and history agree that
conceptions of nature are in fact socially constructed and that they differ based on
cultural and historical determinations (Descola 1996b). Because of that, a dualistic
view of the world should not be imposed, as an ontological paradigm on other
cultures in which the dualistic view, or the western view, was not appropriate. This
was the result of two events: a critique of the western metaphysics and episte-
mologies and ethnographic research.

The idea of nature is vague (Descola 1996b). As a result, nature has been used in
more than one set of dichotomies: nature-culture, nature-mind, nature-supernature.
It is important to notice that in all these distinctions, nature has been the
all-encompassing totality that defines the features of that which it opposes. The
relationship between culture and nature has been revised. Culture is both a creative
force and the final product, while nature is both a resource and a limiting feature
(Strathern 1980). The research that prevailed before the 1980s privileges uni-focal
views to explain scenarios that were multi-focal (Moran 1996). It is important to
stress that the so-called hostility of the Amazonian environment has never been
proven through historical research (Heckenberger 2005).

The ecological conditions of any given place are crucial for the cultural devel-
opment of the population that inhabits it. This assertion, however, does not come
without reservations; there are three points to consider (Heckenberger 2005). First,
the ecological parameters of the Amazon are in great part still unknown. Second,
productive environments such as riverbeds, are more common than previously
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thought. Third, one cannot forget that other ecological characteristics are also part
of this equation.

The emphasis on equilibrium, stability and homeostasis was dominant until the
1970s. From then onwards, gradually, there was a shift towards a non-equilibrium
disturbance (Stahl 2008). History and temporal dynamics began to have a more
crucial role in ecological studies. Although this shift did occur and most scholars, as
seen in their literature, reject, or at least understand the difficulty in defending the
idea of wilderness, the underlying assumption that humans react to their environ-
ment is still very much present. To see the environment as a product of nature
consequently means that there was once such a ‘pristine’ environment, untouched
by humans. Here it is also important to notice that the pursuit of this wilderness is
reflected in preservationist policies. The irony now is that we need human inter-
ference to maintain ‘wild’ ecosystems and species.

Legacies of the past are still quite evident, and they do play a role in the forest
today. What we may learn from findings and how new policies based on them will
be elaborated, will shape its future.

To fully understand the history of the terra preta de indio research it is important
to look at the history of the Amazon as one chapter within a broader history. In the
next chapters of this book I will focus on the history of the Amazon in the national
scenario (Chap. 3), in the international scenario (Chap. 4) and how the forest
appears in the current discussions on sustainable development and reduction of
emissions of deforestation and degradation (Chap. 5). Together, these chapters will
provide a comprehensive view of why terra preta de indio was out of the agenda,
why it emerged when it did and how it fits in the current discussions on the South
American rainforest.

References

Andrade A (1986) Investigacion Arqueologica de los Antrosoles de Araracuara. Fundacion de
Investigaciones Arqueologicas Nacionales, Bogota, V. 31, pp 91-103

Balée W (2010) Contingent diversity on anthropic landscapes. Diversity 2:163—181 (Basel)

Balée W (2006) The research programme of historical ecology. Annual Review of Anthropology
35:75-98 (California)

Balée W (2000) Qui a planté les décors de L’ Amazonie? La Recherche, 11é-de-France, No. 333,
pp- 18-23. http://www.larecherche.fr/content/recherche/article?id=14066. Accessed on 10 Apr
2014

Balée W (1995) Historical ecology of Amazonia. In: Sponsel L (ed) Indigenous peoples and the
future of Amazonia: an ecological anthropology of an endangered world. The University of
Arizona Press, Tucson & London, pp 97-110

Balée W, Erickson C (eds) (2006) Time and complexity in historical ecology: studies in the
neotropical lowlands. Columbia University Press, New York, 432p

Barreto C (1998) Brazilian archaeology from a Brazilian perspective. Antiquity 72(277):573-581
(York)

Barreto C, Machado J (2001) Exploring the Amazon, explaining the unknown: views from the
past. In: McEwan C, Barreto C, Neves E (eds) Unknown Amazon: culture in nature in ancient
Brazil. The British Museum Press, London, pp 232-251


http://dx.doi.org/10.1007/978-3-319-23030-6_3
http://dx.doi.org/10.1007/978-3-319-23030-6_4
http://dx.doi.org/10.1007/978-3-319-23030-6_5
http://www.larecherche.fr/content/recherche/article?id=14066

52 2 Terra Preta de Indio and Amazonian History

Barrow CJ (1985) The development of the varézas (floodlands) of Brazilian Amazonia. In:
Hemming J (ed) Change in the Amazon. Manchester University Press, Manchester, pp 108-128

Beckerman S (1994) Hunting and fishing in Amazonia: hold the answers, what are the questions?
In: Roosevelt AC (ed) Amazonian Indians: from prehistory to the present. The University of
Arizona Press, Tucson, pp 177-200

Carneiro R (1970) A theory of the origin of the state. American Association for the Advancement
of Science 169(3947):733-738 (Washington, DC)

Carneiro R (1995) The history of ecological interpretations of Amazonia: does Roosevelt have it
right? In: Sponsel L (ed) Indigenous peoples and the future of Amazonia: an ecological
anthropology of an endangered world. The University of Arizona Press, Tucson & London,
pp 46-?

Carvajal G de (1934) The discovery of the Amazon. Complied by Medina JT. Heaton H (ed),
Special Publications no. 17. American Geographical Society, New York

Cleary D (2001) Towards an environmental history of the Amazon: from prehistory to the
nineteenth century. Lat Am Res Rev 36(2):64-96 (Baltimore)

Clement CR (1999) 1492 and the loss of Amazonian crop genetic resources. I. The relation
between domestication and human population decline. Econ Bot 53(2):188-202 (New York)

Costa J, Kern D, Costa M, Rodrigues T, Kampf N, Lehmann J, Frazéo J (2009) Geoquimica das
Terras Pretas Amazonicas. In: Teixeira WG, Kern DC, Madari BE, Lima HN, Woods W (Orgs)
As Terras Pretas de Indios da Amazénia: sua caracterizagio e uso deste conhecimento na
criacdo de novas areas. Manaus, Editora da Universidade de Manaus — EDUA, pp 162-171

Cronon W (1995) The trouble with wilderness; or getting back to the wrong nature. In: Cronon W
(ed) Uncommon ground: rethinking the human place in nature. W.W. Norton & Co., New
York, pp 69-90. http://www.williamcronon.net/writing/Cronon_Trouble_with_Wilderness_
1995.pdf. Accessed on 10 Oct 2014

Crumley C (1994) Historical ecology: a multidimensional ecological orientation. In: Crumley C
(ed) Historical ecology: cultural knowledge and changing landscapes. School of American
Research Press, Santa Fe, New Mexico, pp 1-16

Denevan W (1992) The pristine myth: the landscape of the Americas in the 1492. Ann Assoc Am
Geogr 82(3) (Lawrence, The Americas before and after 1992: current geographical research,
pp 369-385)

Denevan W (1996) A bluff model of riverine settlement in prehistoric Amazonia. Ann Assoc Am
Geogr 86(4):654-681 (Lawrence)

Denevan W (2009) As Origens Agricolas da Terra Mulata na Amazoénia. In: Teixeira WG,
Kern DC, Madari BE, Lima HN, Woods W (Orgs) As Terras Pretas de Indios da Amazonia:
sua caracterizacdo e uso deste conhecimento na criacdo de novas areas. Manaus, Editora da
Universidade de Manaus — EDUA, pp 82-86

Descola P (1996a) In the society of nature: a native ecology in Amazonia. Cambridge University
Press, Cambridge, p 372

Descola P (1996b) Constructing natures: symbolic ecology and social practice. In: Descola P,
Palsson G (eds) Nature and society: anthropological perspectives. Routledge, New York,
pp 82-101

Diegues A (1997) O Mito do Paraiso Desabitado nas Florestas Tropicais Brasileiras. In: Castro E.
Pinton F (Orgs) Faces do Tropico Umido: conceitos e questdes sobre o Desenvolvimento e
Meio Ambiente. Para, Sdo Paulo: Editora Cejup, pp 315-347

Dwyer P (1996) The invention of nature. In: Ellen R, Fukui K (eds) Redefining nature: ecology,
culture and domestication. TJ Press Ltd, Oxford, Washington, DC, pp 157-186

Eden M, Bray W, Herrera L, McEwan C (1984) terra preta and their archaeological context in the
caqueta basin of Southeast Colombia. Am Antiq 49(1):125-140 (Washington)

EMBRAPA (1981) Servigo Nacional de Levantamento e Conservagdo de Solos (Rio de Janeiro,
RJ). Mapa de solos do Brasil. Rio de Janeiro. Mapa colorido, escala 1:5.000.000. Acompanha
texto: CAMARGO, M.N. Comunicado expositivo do mapa de solos do Brasil


http://www.williamcronon.net/writing/Cronon_Trouble_with_Wilderness_1995.pdf
http://www.williamcronon.net/writing/Cronon_Trouble_with_Wilderness_1995.pdf

References 53

Eswaran H, Kimble J, Cook T, Beinroth FH (1992) Soil diversity in the tropics: implications for
agricultural development. In: Lal R, Sanchez PA (eds) Myths and science of soils of the
tropics. SSSA (Soil Science Society of America) Special Publication Number 29, pp 1-16

Erickson CL (2003) Agricultural landscapes as world heritage: raised field agriculture in Bolivia
and Peru. In: Teutonico JM, Matero F (eds) Managing change: sustainable approaches to the
conservation of the built environment. Getty Conservation Institute, Los Angeles, pp 181-204

Falesi IC (1974) Soils of the Brazilian Amazon. In: Wagley W (ed) Man in the Amazon. Center for
Latin American Studies, The University Presses of Florida, Gainsville, pp 201-229

Faria JB (1946) A Ceramica da Tribo Uaboi dos rios Trombetas e Jamunda. Conselho Nacional de
Protegio ao Indio p, Rio de Janeiro, pp 5-42

Fearnside P (2009) Estoque e Estabilidade do Carbono nos Solos da Amazonia Brasileira. In:
Teixeira WG, Kern DC, Madari BE, Lima HN, Woods W (Orgs) As Terras Pretas de indios da
Amazonia: sua caracterizacao e uso deste conhecimento na criagdo de novas areas. Manaus,
Editora da Universidade de Manaus — EDUA, pp 258-262

Foster D, Swanson F, Aber J, Burke I, Brokaw N, Tilman D, Knapp A (2003) The importance of
land-use legacies to ecology and conservation. BioScience 53(1):77-88 (Arlington)

Fraser J (2010) Caboclo horticulture and Amazonian dark earths along the middle Madeira river,
Brazil. Hum Ecol 38:651-662 (Amsterdam)

Fraser J, Clement C (2008) Dark earths and manioc cultivation in central Amazonia: a window on
pré-columbian agricultural systems? Ciéncias Humanas 3(2):175-194 (Santa Catarina)

Friedman I (1977) The Amazon basin, another Sahel? Science (R.J.A., and H.S)

Gadelha RM (2002) Conquista e Ocupacdo da Amazonia: a fronteira norte do brasil. Estudos
Avancados 16(45):63-78 (Sao Paulo)

Garda A, Da Silva JM, Baiao P (2010) Biodiversity conservation and sustainable development in
the Amazon. Syst Biodivers 8(2):169-175 (London)

German L (2003) Historical contingencies in the coevolution of environment and livelihood:
contributions to the debate on Amazonian black earth. Geoderma 111:307-331

Glaser B (2007) prehistorically modified soils of central Amazonia: a model for sustainable
agriculture in the twenty-first century. Philos Trans Roy Soc 362:187-196 (London)

Glaser B, Haumaier L (2001) The ‘terra preta’ phenomenon: a model for sustainable agriculture in
the humid tropics. Naturwissenschaften 88:37-41 (Berlin)

Gomes D (2008) Cotidiano e Poder na Amazonia Pre-colonial. Editora Universidade de Sao Paulo,
Sao Paulo, p 237p

Gondim N (1994) A Inveng¢do da Amazoénia. Marco Zero, Sdo Paulo, p 277p

Goodland R, Irwin H (1975) A Selva Amazonica: do inferno verde ao deserto vermelho? Sao
Paulo: Editora Itatiaia, Editora da Universidade de Sdo Paulo. Reconquista do Brasil 30:156p

Gourou P (1950) Observagdes Geograficas na Amazonia. Revista Brasileira Geografica 3:49-102

Gourou P (1966) The tropical world: its social and economic conditions and its future status, 4th
edn. Longmans, London

Graham E (1998) Metaphor and metamorphism: some thoughts on environmental metahistory. In:
Balée W (ed) Advances in historical ecology. Columbia University Press, New York, pp 119-137

Greenland DJ, Wild D, Adams D (1992) Organic matter dynamics in soils of the tropics—from
myth to complex reality. In SSSA special publication, vol. 29 Lal R, Sanchez PA (eds) WI:
Soil Science Society of America, American Society of Agronomy, Madison pp 17-34

Heckenberger M (2005) The ecology of power: culture, place and personhood in the Southern
amazon, A.D. 1000-2000. Routledge, New York, 404p

Heckenberger M, Russel J, Toney J, Schmidt M (2007) The legacy of cultural landscapes in the
Brazilian Amazon: implications for biodiversity. Philantrop Trans Roy Soc Biol Sci 362:197-208

Heckenberger M, Russel C, Fausto C, Toney J, Schmidt M, Pereira E, Franchetto B, Kuikuro A
(2008) Pre-Columbian urbanism, Anthropogenic landscapes and the future of the Amazon.
Science 321(1214):214-217 (Washington)

Hilbert PP (1955) A Ceramica Arqueologica da Regido de Oriximina. Instituto de Antropologia e
Etnologia do Para, Belém, p 76



54 2 Terra Preta de Indio and Amazonian History

Homma A (2005) Amazonia: como aprovietar os beneficios da destruicao? Estudos Avangados 19
(54):115-135 (Sao Paulo)

Hornborg A (2005) Ethnogenesis, regional integration, and ecology in prehistoric Amazonia. Curr
Anthropol 46(4) (Chicago)

Irion G (1978) Soil infertility in the Amazonian rain forest. Naturwissenschaften 65:515-519

Jenny H (1994) Factors of soil formation: a system of quantitative pedology. Dover Publications
Inc, New York, p 191p

Jordan CF (1985) Nutrient cycling in tropical forest ecosystems. Wiley, New York

Junquera AB, Shepard JRGH, Clement C (2010) Secondary forests on anthropogenic soils in
Brazilian Amazonia conserve agrobiodiversity. Biodiversity Conservation 19:1933-1961
(London)

Junqueira AB, Shepard JR GH, Clement CR (2011) Secondary forests on anthropogenic soils of
the middle Madeira River: valuation, local knowledge, and landscape domestication in
brazilian amazonia. Econ Bot 65(1):85-99 (New York)

Kéampf N, Kern DC (2005) O solo como registro da ocupa¢do humana pré-historica na Amazonia.
In: Vidal-Torrado P, Alleoni LRF, Cooper M, Silva AP, Cardoso EJ (Org.). Tépicos em
Ciéncia do solo. Vigosa, v. VI, pp 277-320

Kern D, Kampf N, Woods W, Denevan W, Costa M, Frazdo F, Sombroek W (2009) As Terras
Pretas de Indio na Amazonia: ecolugdo do conhecimento em terra preta de indio. In:
Teixeira WG, Kern DC, Madari BE, Lima HN, Woods W (Orgs). As Terras Pretas de Indios da
Amazonia: sua caracteriza¢do e uso deste conhecimento na criacdo de novas areas. Manaus,
Editora da Universidade de Manaus — EDUA, pp 72-81

Kern D, Kampf N (1989) Comissdo V — Génese, Morfologia e Classificacdo do Solo. Antigos
Assentamento Indigenas na Formulagdo de Solos com Terra Preta Arqueoldgica na Regido de
Oriximina, Para. Revisa Brasileira de Ciéncia de Solo 13:219-225 (Campinas)

Lathrap D (1975) O alto Amazonas. Editorial Verbo, Lisboa, p 271p

Lehmann J, Rillig M, Thies J, Masiello C, Hockaday W, Crowley D (2011) Biochar effects on soil
biota—a review. Soil Biol Biochem 43:1812-1986. doi:10.1016/j.s0ilbio.2011.04.022

Lehmann J, da Silva Jr. JP, Steiner C, Nehls T, Zech W and Glaser B (2003) Nutrient availability
and leaching in an archaeological Anthrosol and a Ferralsol of the Central Amazon basin:
fertilizer, manure and charcoal amendments. Plant and Soil 249:343-357

Lovell WG (1992) “Heavy shadows and black night”: disease and depopulation in colonial
Spanish America. Ann Assoc Am Geogr 82(3) (Lawrence, The Americas Before and After
1492: Current Geographical Research, pp 426-443)

Macedo RS (2009) Atributos Fisicos, Quimicos e Mineraldgicos de Solos com Horizonte
Anropico (terra Preta de indio) em Areas de Varzea do Rio Solimdes, AM. Masters
dissertation. The Federal University of Amazonas. Gruaduate Programme in Tropical
Agronomy. Manaus, 74p

Mangrich A, Maia C, Novotny E (2011) Biocarvao: as terras pretas de indios e o sequestro de
carbono. Ciéncia Hoje 47/281:49-52 (Sao Paulo)

Mann C (2002) The real dirt on rainforest fertility. Science 297(5583):920-923 (Washington)

Mann C (2005) 1491: new revelations of the Americas before Columbus. Vintage Books, New
York, 541p

Marris E (2006) Putting the carbon back: black is the new green. Nature 442:624-626 (London)

Mattos L, Brondizio E, Romeiro A, Orair R (2010) Agricultura de Pequena Escala e Suas
Implicagdes na Transicdo Agroecologica na Amazonia Brasileira. Amazdnica 2(2):264-292
(Manaus)

Maybury-Lewis D (1965) The savage and the innocent. Beacon Press, Boston, 270p

McKey D, Rostain S, Iriarte J, Glaser B, Birk J, Holst I, Renard D (2010) Pre-Columbian
agricultural landscapes, ecosystem engineers, and self-organised patchiness in Amazonia.
PNAS 107(17):7823-7828 (Washington)

McNeil M (1964) Laterite soils. Sci Am 211:68-73

Meggers B (1954) Environmental limitation on the development of culture. In: American
anthropologist. New series, Washington, DC, vol 56(5) Part 1, pp 801-824


http://dx.doi.org/10.1016/j.soilbio.2011.04.022

References 55

Meggers B (1971) Amazonia: man and culture in a counterfeit paradise. Aldine-Atherton,
Chicago, p 207p

Meggers B (1974) Environment and culture in Amazonia. In: Wagley W (ed) Man in the Amazon.
Centre for Latin American Studies, The University Presses of Florida, Gainsville, pp 91-110

Meggers B (1984) The Indigenous peoples of Amazonia, their cultures, land use patterns and
effects on the landscape and biota. In: Sioli H (ed) The Amazon: liminology and landscape
ecology of a mighty tropical region and its basin. Dr. W. Junk Publishers, Dordrecht, cap. 25,
pp 627-647

Meggers B (1995) Judging the future by the past: the impact of environmental instability on
prehistoric Amazonian populations. In: Sponsel L (ed) Indigenous Peoples and the Future of
Amazonia: an ecological anthropology of an endangered world. The University of Arizona
Press, Tucson and London, pp 15-43

Meggers B (2001) The continuing quest for El Dorado: round two. Lat Am Antiq 12(3):304-325
(Washington)

Meggers B (2003) Natural versus anthropogenic sources of Amazonian biodiversity: the
continuing quest for el Dorado. In: Bradshaw GA, Marquet PA, Ronnenberg KL (eds) How
landscapes change: human disturbance and ecosystem fragmentation in the Americas. Springer,
Berlin, pp 89-107

Meggers B, Evans C (1957) Archaeological investigations at the mouth of the Amazon.
Smithsonian Institution, Bureau of American Etnology. Bulletin 167. United States
Government Printing Office, Washington, 817p

Meggers B, Evans C (1973) An Interpretation of the Cultures of the Marajo Island. In: Gross D
(ed) Peoples and Cultures of Native South America. The Natural History Press, New York,
pp 39-47

Moran E (1985) An assessment of a decade of colonisation in the Amazon Basin. In: Hemming J
(ed) Changing in the Amazon basin volume II: the Frontier after a decade of Colonisation.
Manchester University Press, Manchester, pp 91-102

Moran E (1991) Human adaptive strategies in Amazonian blackwater ecosystems. In: American
anthropologist. New series, Washington, DC, vol 93(2), pp 361-382

Moran E (1993) Through Amazonian eyes: the human ecology of Amazonian populations.
University of lowa Press, Iowa city, p 230p

Moran E (1995) Disaggregating Amazonia: a strategy for understanding biological and cultural
diversity. In: Sponsel L (ed) Indigenous peoples and the future of Amazonia: an ecological
anthropology of an endangered world. The University of Arizona Press, Tucson & London,
pp 71-95

Moran E (1996) Nurturing the forest: strategies of native Amazonians. In: Ellen R and Fukui K.
Redefining Nature: ecology, culture and domestification. TJ Press Ltd, Oxford, Washington,
DC, pp 531-552

Neves EG (1998) Twenty years of Amazonian archaeology in Brazil. Antiquity 72:625-632

Neves EG (2006) Arqueologia da Amazodnia. Jorge Zahar, Rio de Janeiro

Neves EG (2009) Arqueologia. In: Mauricio de Paiva; Monica Trindade Canejo. (Org.).
Amazonia: Arqueologia no Entorno. Dorea Books and Arts, Sao Paulo, v., pp 15-19

Neves EG, Petersen JB, Bartone RN (2003) Da Silva CA historical and socio-cultural origins of
Amazonian dark earths. In: Lehmann J, Kern D, Glaser B, Woods W (eds) Amazonian dark
earths—origin, properties and management. Kluwer Academic Publisher, Dordrecht, pp 29-50

Novotny EH, Hayes MHB, Madari BE, Bonagamba TJ, De Azevedo ER, De Souza AA, Song G,
Nogueira CM, Mangrich AS (2009) Lessons from terra preta de indios of the Amazon region
for utilisation of charcoal for soil amendment. J Braz Chem Soc 20(6):1003-1010 (Sao Paulo)

Nugent S (1981) Amazonia: ecosystem and social system. In: Royal anthropological Institute of
Great Britain and Ireland. Man. New series, London, vol 16(1), pp 62-74

Nugent S (1993) Amazonian Caboclo society: an essay on invisibility ad peasant economy

Ogawa M, Okimori Y (2010) Pioneering works in Biochar Research, Japan. Aust J Soil Res
48:489-500 (Melbourne)



56 2 Terra Preta de Indio and Amazonian History

Oliver J (2001) The archaeology of forest foraging and agricultural production in Amazonia. In:
McEwan C, Barreto C, Neves E (eds) Unknown Amazon: culture in nature in ancient Brazil.
The British Museum Press, London, pp 50-85

Parssinen M, Schaan D, Ranzi A (2009) Pre-Columbian geometric earthworks in the upper Purus:
a complex society in western Amazonia. Antiquity 83:1084—1095 (Washington)

Petersen J, Neves E, Heckenbeger M (2001) Gift from the past: terra preta and prehistoric
Ameridian occupation in Amazonia. In: McEwan C, Barreto C, Neves E (eds) Unknown
Amazon: culture in nature in ancient Brazil. The British Museum Press, Londres, pp 86—-105

Petrick C (1978) The complementary function of floodplains for agricultural utilization. Appl Sci
Dev 12:26-46

Piperno D, Pearsall D (1998) The origins of Agriculture in the lowland neotropics. Academic
Press, Sdo Diego, 400p. http://www.sciencedirect.com/science/book/9780125571807.
Accessed on Oct 7, 2014

Politis G (2001) Foragers of the Amazon: the last survivors or the first to succeed? In: McEwan C,
Barreto C, Neves E (eds) Unknown Amazon: culture in nature in ancient Brazil. The British
Museum Press, London, pp 2640

Porras P (1987) Investigaciones arqueologicas a las faldas del Sangay: Tradicion Upano.
Universidad Catdlica, Centro de Investigaciones Arqueoldgicas, Quito

Porro A (1995) O Povo das Aguas: ensaios de etno-historia amazonica. Rio de Janeiro, Vozes,
204p

Posey D (1998) The “balance sheet” and the “sacred Balance”: valuing the knowledge of
indigenous and traditional peoples. Worldviews: Glob Relig Cult Ecol 2(2):91-106 (Austin)

Raffles H, WinklerPrinks A (2003) Further reflections on Amazonian environmental history:
transformations of rivers and streams. Lat Am Res Rev 38(3):165-187 (New York)

Raffles H (2002) In Amazonia: a natural history. Princeton University Press, Princeton and
London, p 302p

Redford K (1991) The ecologically noble savage. Cult Survival 15(1) (Cambridge, MA)

Reiss S, Rother L, Jensen H, Came B, Taylor J, Lord M (1980) Vanishing forest. Newsweek
24:117-122

Ribeiro BC (1995) Os Indios das Aguas Pretas: moso de produgdo e equipamento produtivo.
Companhia das Letras: Editora da Universidade de Sdo Paulo, Sao Paulo, 270p

Ritcher DD, Babbar LI (1991) Soil diversity in the tropics. Adv Ecol Res 21:315-389 (London)

Rival L (2006) Amazonian historical ecologies. J Roy Anthopol Inst S79-S94 (London)

Roosevelt AC (1980) Parmana: prehistoric maize and manioc subsistence along the amazon and
orinoco. Academic Press, New York, p 320p

Roosevelt AC (1994) Amazonian anthropology: strategy for a new synthesis. In: Roosevelt AC
(ed) Amazonian Indians: from prehistory to the present. The University of Arizona Press,
Tucson, pp 1-29

Roosevelt AC, Lima da Costa M, Lopes Machado C (1996) Paleoindian cave dwellers in the
Amazon: the peopling of the Americas. Science 272(5260):373-384 (Washington)

Rother L (2007) Scientists are making Brazil’s savannah bloom. The New York Times. 2 October
2007. http://www.nytimes.com/2007/10/02/science/02tropic.html?pagewanted=all. Accessed
on October 27, 2014

Salazar E (1998) De Vuleta al Sangay Investigaciones Arqueologicas en el Alto Upano, Amazonia
Ecuatoriana. Bull Inst Etudes Andines 27(2):213-240

Sanchez PA, Brandy DE, Villachica JH, Nicholaides JJ (1982) Amazon basins soils: management
for continuous crop production. Science 216(4548):821-827 (Washington)

Sanchez P, Logan T (1992) Myths and science about the chemistry and fertility of soils in the
tropics. In: Lal R, Sanchez PA (eds) Myths and science of soils of the tropics. SSSA (Soil
Science Society of America) Special Publication Number 29, pp 35-46

Slater C (1996) Amazonia as edenic narrative. In: Cronon W (ed) Uncommon ground: toward
reinventing nature. W.W. Norton & Company, Inc., New York, pp 114-131

Smith N (1980) Anthrosols and human carrying capacity in Amazonia. Ann Assoc Am Geogr 70
(4):553-566 (Lawrence)


http://www.sciencedirect.com/science/book/9780125571807
http://www.nytimes.com/2007/10/02/science/02tropic.html?pagewanted=all

References 57

Sombroek W (1984) Soils of the Amazon region. In. Sioli H (ed) The Amazon: liminology and
landscape ecology of a mighty tropical region and its basin. Dr. W. Junk Publishers, Dordrecht,
cap. 20, vol 56, pp 521-535

Sombroek W (1966) Amazon soil: a reconnaissance of the soils of the Brazilian amazon region.
PhD thesis, Wageningen, Centre for Agricultural Publications and Documentation, 262p

Sombroek WG, Kern D, Rodrigues T, Cravo M, Jarbas T, Woods W, Glaser B (2002) Terra preta
and terra mulata: pre-Columbian Amazon kitchen middens and agricultural fields, their
sustainability and their replication. Symposium 18. Oral presentation at the Soil Conference,
Thailand

Stahl PW (1996) Holocene biodiversity: an archeological perspective from the Americas. Ann Rev
Anthropol 25:105-126 (Palo Alto)

Stahl PW (2008) The contributions of zooarchaeology to historical ecology in the neotrpoics. Quat
Int 180:5-16 (Amsterdam)

Steward J (1946-1948) The handbook of South American Indians. Smithsonian Institute.
Washington Government Print, vol 1-6

Steiner C, Teixeira W, Zech W (2004) Slash and Char: an alternative to slash and burn practiced in
the amazon basin. In: Glaser B, Woods W (eds) Amazonian dark earths: explorations in space
and time. Springer, Berlin, pp 183-193

Stokstad E (2003) ‘Pristine’ forest teemed with people. Science 301(5640):1645-1646
(Washington)

Strathern M (1980) No nature, no culture: the Hagen case. In: MaCcormack C, Strathern M
(eds) Nature, culture and gender. Cambridge University Press, Cambridge, pp 174-222

Teixeira WG, Martins GS (2003) Estabilidade de Agregados Como Indicador de Qualidade Fisica
do Solo em Terra Preta de Indio. XXIX Congresso Brasileiro de Ciéncia do Solo, Sociedade
Brasileira de Ciéncia do Solo, Ribeirdo Preto, pp 1-5

Tsai SM, O’Neil B, Cannavan F, Campos D, Medau R, Fedrizzi S, Grossmann J, Thies J (2008)
Biodiversity in Amazonian dark earth: a contribution for the sustainability of tropical soils from
the microbial symbioses. Biological Nitrogen Fixation: towards poverty alleviation through
sustainable agriculture. Current Plant Science and Biotechnology in Agriculture vol 2, Part 1,
pp 35-36

Turner BL, Butzer KW (1992) The Columbian encounter and land-use change. Environment 34
(8):16-20 (Washington)

Ulhoa A (2005) The ecological native: indigenous people’s movements and eco-governmentality
in Colombia. Routledge, New York and London, p 306

Viveiros De Castro E (1996) Images of nature and society in Amazonian ethnology. Ann Rev
Anthropol 25:179-200 (Palo Alto)

Wagley C (1953) Amazon town: a study of the man in tropics. The Macmillan Company, New
York, p 315p

Wallace AR (1979) Uma Narrativa de Viagens pelos Rios Amazonas e Negro. Editora USP, Sao
Paulo, p 318p

Williams R (1980) Ideas of nature. In: Williams R (ed) Problems in materialism and culture:
selected essays. Verso, London, pp 67-85

Willis KJ, Gillson L, Brncic TM (2004) How “virgin” is the rainforest? Science 304(402):402—403
(Washington, DC, London)

WinklerPrinks AMGA (2002) A history of perceiving the soil in the Amazon Basin. Paper
presented at the 17th world congress of soil science, held in Thailand, 14-21 August 2002
Woods W (1995) Comments on the black earths of Amazonia. Pap Proc Appl Geogr Conf 18:159—

165 (Cambridge)

Woods W (2009) Os Solos e as Ciénicas Humanas: interpretacio do passado. In: Teixeira WG,
Kern DC, Madari BE, Lima HN, Woods W (Orgs) As Terras Pretas de indios da Amazonia:
sua caracterizacdo e uso deste conhecimento na criagdo de novas areas. Manaus: Editora da
Universidade de Manaus — EDUA, pp 62-71



58 2 Terra Preta de Indio and Amazonian History

Woods W, Denevan WM (2009) Amazonian darth earths: the first century of reports. In:
Woods W, Teixeira WG, Lehmann J, Steiner C, WinklerPrins AM, Rebellato L
(eds) Amazonian dark earths: Wim Sombroek’s vision. Springer Science+Business Media B.
V. pp 1-14

Woods W, Falcao N, Teixeira W (2006) Biochar trials aim to enrich soil for smallholders. Nature
442 (Letter to the Editor in response to the article by Marris E. Black is the New Green,
Washington, DC)

Woods W, MacCainn JM (1999) The anthropogenic origin and persistence of Amazonian dark
earths. Conf Lat Am Geogr Yearb 7-14 (Austin, University of Texas)



2 Springer
http://www.springer.com/978-3-319-23029-0

The Brazilian Amazon

Politics, Science and International Relations in the
History of the Forest

Bezerra, |.

2015, XX, 204 p. 13 illus. in color., Hardcover
[SBM: 878-3-319-230259-0



	2 Terra Preta de Índio and Amazonian History
	Introduction
	Terra Preta do Índio
	History of the Terra Preta Research
	Perceptions of Amazonians Soils
	From 1980 Onwards

	The Past, the Present and Terra Preta
	Agriculture and Soil
	Amazonia as a Pristine Forest
	Amazonian Legacies and Their Importance

	Where to from Now
	References


