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Abstract and Keywords

How do human and landscape histories reciprocally affect each other? Can we distinguish 
between deliberate and unintended anthropic transformations of the landscape? This 
chapter summarizes evidence from pre-Columbian Amazonia in order to discuss the 
relation between three dimensions of anthropic landscape transformations: landscaping, 
landscape legacies, and landesque capital. Conflation between these three categories can 
lead to theoretical road closures and certainly risks oversimplifying both causality and 
consequence when anthropic landscape modifications are considered. On the other hand, 
paying attention to their differences defines a rich field of research in which historical 
ecology, earth-scientific thinking, and human niche construction theory converge.

Keywords: Amazonia, historical ecology, landscaping, landesque capital, landscape legacies, human niche 
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Introduction

The development of historical ecological thinking (Balée, 1998; Crumley, 1994), the 
formulation of human niche construction theory (Laland et al., 2000; Smith 2007), and 
the growth of Anthropocene studies (e.g. Ellis et al., 2013; Smith and Zeder 2013; cf. 
Doolittle, this volume) have in recent years renewed the confidence of research efforts 
focused on understanding how past histories of human inhabitation have led to specific 
trajectories of landscape change (Brown et al., 2013; Butzer, 1982; French, 2003; van der 
Leeuw and Redman, 2002). These efforts include attempts to elucidate the enduring 
effects of human inhabitation on past environments as well as efforts to study the 
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extensive record of landed infrastructure associated with past settlement, food 
production, and transportation. Both human impact and human engineering are 
increasingly relevant to interpretations about past demography and social complexity 
(Erickson, 2008; Håkansson and Widgren, 2014; Marcus and Stanish, 2006; Wilkinson, 
2003).

At the intersection between these research foci, two major challenges emerge. First is 
the need to establish the extent to which features in the landscape are outcomes of 
human agency. Whilst in some cases this seems straightforward, in others it depends on 
the extent to which specific landscape features diverge from those that might have been 
produced by the landscape system without human intervention (Arroyo-Kalin 2014b). A 
second challenge—one of the main topics this chapter will examine—is to establish 
whether putative anthropic modifications of landscapes are a result of deliberate human 
behaviour, an incidental outcome of cumulative changes induced by past human impact, 
or both. A similar question was tackled by Eidt (1985), who distinguished between 
anthropogenic soils (those deliberately modified by humans) and anthropic soils (those 
whose properties record the effects of past land-use). His terminology, however, was not 
widely adopted, encountered practical limitations, and—by encouraging adjudication 
between one or the other—often led researchers to a dead end.

The distinction between effects on the environment desired by past human communities 
and the legacy effects of past human communities on the environment is subtle but 
important. It continues to raise important questions about the ways in which human and 
landscape histories reciprocally affect each other. These questions define a rich field of 
research about the ways in which human and landscape histories intertwine beyond the 
temporal scale of a few human generations. To illustrate the scope of this field, I first 
turn to the evidence for anthropic landscape transformations in the Amazonian biome, an 
important region for the history of ideas of historical ecology (Balée, 2013). Following a 
brief review of different pre-Columbian examps, I highlight the extent to which we can 
consider these to be deliberate outcomes of past human action, legacies of past human 
impact, or both. I then discuss some of the implications that follow for our 
understandings of landscape evolution, human niche construction, and landesque capital.

Amazonia: Human-Made or Human-Impacted?

Over the past three decades Amazonian scholarship has rejected the suggestion that the 
‘environment’ was an over-determining baseline which somehow was impervious to 
transformation by pre-Columbian human populations (Balée, 2006; Stahl, 1996). Instead, 
researchers from different disciplines have contributed to the recognition that pre-
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Columbian human societies played a crucial role in shaping the long-term properties of 
the Amazonian biome (Clement et al., 2015; Roosevelt, 2013). Three broad topics emerge: 
landscape engineering, environmental manipulation associated with domesticated and 
wild plant use, and the formation of anthropic soils.

Landscape Engineering

Click to view larger

Figure 1  Clockwise from upper left: (a) Aerial view of different types of pre-Columbian 
raised field systems. Llanos de Mojos, Beni, Bolivia (photo: Umberto Lombardo); (b) 
Fazenda Colorada geoglyph. Acre, Brazil (photo: Sanna Saunaluoma); (c) Mounds from 
the site of Sangay. Macas, Ecuador (photo: Stéphen Rostain); (d) Guianese pre-
Columbian raised fields and their discoverer, Stéphen Rostain. French Guiana (photo: 
Manuel Arroyo-Kalin); (e) A deep pre-Columbian ditch at the Vila Gomes archaeological 
site. Borba, Amazonas, Brazil (photo: Claide de Paula Moraes).

Amazonia is home to an impressive array of earth surface modifications that can be 
grouped under the broad label of pre-Columbian engineering of the landscape (Fig. 1). 
These include different types of earthworks—ditches, shell mounds, earth mounds, roads, 
raised/drained fields, reservoirs, artificial forest islands—that have helped colonize and 
transform flooding landscapes rich in aquatic resources, intensify crop production, 
establish special-purpose sites away from settlements, support populations living away 
from critical water resources, and implant transportation networks and defensive 
infrastructures. Examples include the presence of rectangular and circular bank-and-
ditch features along a wide arc connecting the state of Acre to the headwaters of the 
Xingú River, in the southern periphery of the Amazon basin. Researchers believe that 
some of these precincts (Fig. 1b) were special-purpose sites of considerable size. Others 
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would have surrounded pre-Columbian settlements of different size, from small villages to 
proto-urban aggregations. In both cases they would have been linked by multiple roads 
and causeways (Heckenberger, 2008; Lombardo and Prümers, 2010; Schaan, 2011). On 
the Belterra Plateau, near Santarém, Brazil, as well as the Llanos de Mojos, Bolivia, 
recent research has shown the presence of water reservoirs associated with pre-
Columbian settlements (Lombardo and Prümers, 2010; Stenborg et al., 2014). Along the 
main reaches of the middle and lower Amazon region, as well as the lower Madeira River, 
evidence has emerged of large pre-Columbian settlements which are ringed by defensive 
ditches (Fig. 1e) and contain earth mounds variously used as house platforms or 
cemeteries (Heckenberger et al., 1999; Moraes and Neves, 2012). Research on Marajó 
Island shows that large habitation mounds and fish dams were created by excavation and 
earth-moving in the seasonally flooded savannah (Roosevelt, 1991; Schaan, 2008). In the 
Ecuadorian Amazon, raised platforms forming complex settlement layouts were erected 
by sub-Andean societies (Fig. 1c), only to be reused subsequently as house platforms by 
lowland peoples expanding into the region (Rostain, 2012). Beyond the Amazonian 
rainforest, in different lowland landscapes characterized by flooding savannah (the 
Llanos del Mojos, the Guianas, the Venezuelan Llanos), large habitation mounds were 
built using different techniques, whilst raised agricultural fields (Figs. 1a and 1d) and 
canals were used to intensify crop cultivation (Erickson, 2008; Lombardo and Prümers, 
2010; Rostain, 2008; Spencer and Redmond, 2004).

The size, scale, and ubiquity of these anthropogenic landscape features highlight the 
range of modifications to the Amazonian landscape that were deliberately produced by 
pre-Columbian human communities. It is still unknown whether some of these features—
for instance extensive areas with raised or drained fields—were constructed rapidly as a 
result of coordinated labour or shaped slowly as an outcome of multiple small-scale 
interventions (Erickson, 2006b). One way or the other, these forms of landscape 
modification endured over time and thus not only shaped the lives of their makers or 
their immediate descendants but also the lives of peoples that subsequently inhabited 
these regions (Fig. 2c). Or, if we return to Eidt’s (1985) terminology, we might say that 
these constitute anthropogenic landscape transformations that over time have shaped 
enduring anthropic landscape legacies.
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Environmental Manipulation

Click to view larger

Figure 2  Clockwise from upper left: (a) Mauritia carana leaves for house thatching are 
being transported from managed palm tree groves. Upper Rio Negro region, Amazonas, 
Brazil (photo: Aloisio Cabalzar); (b) Central Amazon Project excavations of the Hatahara
terra preta expanse. Abundant pottery fragments show that these highly fertile soil 
expanses are former pre-Columbian settlements. Iranduba, Amazonas, Brazil (photo: 
Manuel Arroyo-Kalin); (c) The overburden of a deep pre-Columbian ditch at the Vila 
Gomes archaeological site burying a terra preta horizon. Borba, Amazonas, Brazil 
(photo: Claide de Paula Moraes); (d) Delegates to the 2nd International Meeting on 
Amazonian Archaeology visit an archaeological site with terras pretas used for a papaya 
plantation. Lago do Limão, Amazonas, Brazil (photo: Manuel Arroyo-Kalin).

Studies of the fossil plant record and the distribution of extant wild relatives in Amazonia 
suggest that many pre-Columbian human populations relied for subsistence on plant 
cultivars, some originally domesticated in the Amazon basin and others originating from 
far away regions (Clement et al., 2010; Pickersgill, 2007; Piperno and Pearsall, 1998). The 
relative importance of today’s most salient native crop—Manihot esculenta—is currently 
under discussion (Arroyo-Kalin, 2010; Neves, 2013), whilst the allochthonous crop Zea 
mays—sensitive to specific cropping conditions—may have been a significant staple in a 
number of different environmental contexts (Iriarte and Dickau, 2012). At least one 
Amazonian palm tree species, Bactris gasipaes, was domesticated (Clement et al., 2009). 
In addition, well over one hundred other plant species—among them numerous palms and 
fruit trees—were targeted for their edible parts or other economic uses (Clement, 2006;
Morcote-Ríos et al., 2014; Shepard and Ramirez, 2011; Smith, 2014). To judge from the 
ethnographic record, this enormous variety of cultivars and attractive plant species were 
managed through an equally varied set of practices of environmental alteration (Balée, 
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1989; Politis, 1996; Posey, 1985). On one end of the spectrum is swidden cultivation 
(Arroyo-Kalin, 2012; Beckerman, 1987; Harris, 1971), which aside from being the most 
common form of small-scale farming also functions as a ubiquitous form of agroforestry 
(Arroyo-Kalin, 2012; Denevan and Paddoch, 1987; van der Hammen and Rodríguez, 
1996; see also Balée and Nolan, this volume; Ford and Clarke, this volume). On the other 
are the planting of doorstep orchards or ‘house gardens’, the deliberate planting or 
transplanting of foodstuffs in natural and human-made forest gaps and old settlements, 
and the promotion, tending, and/or harvesting of clumps of edible and useful plant 
species (Fig. 2a), domesticated or otherwise (e.g. Anderson and Posey, 1989; Balée, 
1989; Cabalzar, 2010; Denevan and Paddoch, 1987; Hecht and Posey, 1989; Politis, 
1996; Rival, 1998).

Anthropic impact measurable over decadal to centennial scales arises in the plant species 
composition and structure of abandoned swiddens (Saldarriaga et al., 1988). Historical 
ecology studies document the existence of anthropic ‘rainforest islands’, which are 
composed of high densities of edible or useful plants (Balée, 2013). These are often 
interpreted as biotic legacies of past human practices of environmental manipulation. 
Many fieldworkers (myself included) have observed how these legacies are managed by 
current populations, who in some cases acknowledge they are the result of previous 
events of inhabitation (see Balée and Nolan, this volume; Ford and Clarke, this volume). 
Significantly, many examples have been linked to the presence of enriched anthropic soils 
associated with pre-Columbian settlement (see ‘Soilscape Transformations’).

Ter Steege et al. (2013) have recently argued that 1.4 per cent of the native tree species 
are dominant at the broad level of the Amazon basin. Many of the ‘hyperdominant’ 
species are palms with edible fruits (e.g. Euterpe oleracea, E. precatoria, Astrocaryum 
murumuru, Oenocarpus bataua, Attalea butyracea, A. phalerata, and Mauritia flexuosa) 
that are often associated with abandonded pre-Columbian settlement. Others are 
important edible or useful trees such as rubber (Hevea brasiliensis) and cocoa 
(Theobroma cacao). Ascertaining the extent to which this dominance is a result of pre-
Columbian human activity, as well as establishing whether the species composition of 
rainforest can be interpreted as anthropic (Balée, 1989), demands both the concerted 
efforts of ecologists and anthropologists studying rainforest and indigenous traditional 
knowledge (Balée, 2010; Junqueira et al., 2011; Levis et al., 2012; Shepard and Ramirez, 
2011) as well as that of palaeoecologists and archaeobotanists establishing the time-
depth of these associations (Dickau et al., 2012; Iriarte et al., 2010). Recent studies 
highlight complex scenarios, such as pre-Columbian populations taking advantage of 
more open-vegetation formations to transform landscapes more effectively (Carson et al., 
2014). Important challenges for these studies are the need to disentangle the effects of 
climate forcing from anthropic signals (including here if clear evidence of past fires can 
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be linked to past human activity), as well as defining sampling grids that are appropriate 
to the scale of past human activity (Arroyo-Kalin, 2012; Iriarte et al., 2012; Mayle and 
Iriarte, 2014; Piperno et al., 2015; Stahl, 2015). However, the broader picture that 
emerges is that environments of Amazonia were locally but enduringly modified—at times 
intentionally and at times unwittingly—by the deliberate activity of pre-Columbian 
peoples.

Soilscape Transformations

By definition, anthrosols are soils whose formation and characteristics have been 
enduringly influenced by the material effects of human action (Arroyo-Kalin, 2014b;
Woods, 2003). Anthrosol research in Amazonia has recognized the ubiquity of localized 
soil enrichment as a result of pre-Columbian settlement and cultivation activity. The best-
known cases are soils known as Amazonian Dark Earths, which include two broad types 
known as terras pretas de índio and terras mulatas. Terras pretas are circumscribed 
expanses of dark-coloured and chemically enhanced soils within which are often found 
abundant pre-Columbian pottery remains (Fig. 2b). These expanses signal the location of 
pre-Columbian settlements and are believed to have formed as a consequence of the 
concentration of organic inputs—excrement, bone, organic matter, and combustion 
residues—related to kitchen middens, house gardens, dwelling structures, and pre-
Columbian settlements. Decomposed or broken down in the soil, these inputs altered the 
pedogenetic (i.e. soil formation) pathways of parts of the soil mantle by raising soil pH, 
increasing the ubiquity of sorption sites, concentrating reservoirs of specific desirable 
agricultural nutrients, and prompting the formation of stable organo-mineral complexes 
(Arroyo-Kalin, 2014a; Glaser and Birk, 2011; Sombroek, 1966). Terras mulatas are less 
chemically enhanced soils that in some cases surround patches of terras pretas. They 
have been interpreted as legacies of repeated burning around large settlements 
(Sombroek, 1966; Woods and McCann, 1999), as former outfields associated with the 
settlements signalled by terras pretas (Andrade, 1986; Arroyo-Kalin, 2010, 2012;
Denevan, 2004), and as soil enrichment resulting from lower black carbon inputs, i.e. less 
burning associated with settlement activity (Hecht, 2003; Mora, 2003; Rebellato et al., 
2009; Schmidt et al., 2014; Walker, 2011). Terras pretas and terras mulatas constitute 
two expressions of anthropic soil modification that reflect the spatial heterogeneity and 
palimpsest-like character of past human land-use (Erickson, 2003). They have acquired 
singular importance in Amazonian scholarship because their presence alongside the main 
rivers supports sixteenth-century A D accounts of sedentary, demographically dense, and 
organizationally complex societies (Arroyo-Kalin, 2010; Denevan, 1996; Heckenberger et 
al., 1999; Kern et al., 2004; McMichael et al., 2014; Myers et al., 2003; Schmidt et al., 
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2014; Smith, 1980). Consequently, they touch on long-standing discussions about 
Amazonia’s carrying capacity and its ability to sustain large populations against 
presumed inherent limitations of the soil mantle for agricultural intensification (Smith, 
1980; Stahl, 2002). Their legacy value is manifest: terras pretas are prized to this day by 
Amazonian farmers (Fig. 2d) because they achieve higher yields of staple lowland 
cultivars such as Manihot esculenta, assist the growth of acid-intolerant crops such as
Zea mays, and concentrate a high diversity of edible/useful fruit trees (Arroyo-Kalin, 
2010; Balée, 1989; Clement et al., 2003; Fraser et al., 2011; German, 2003; Junqueira et 
al., 2011). However, as I point out below, it is still insufficiently clear whether these 
expanses were used for intensive cultivation in the past (Fig. 2c).

Discussion

Anthropic Landscape Transformation and Landscape Evolution

Some historical ecologists argue that environments become landscapes through cultural 
activity or take the stance that what defines ‘the landscape’ are its biotic components as 
modified by humans (Balée and Erickson, 2006; Walker, 2012). I believe this perspective 
is problematic because it reintroduces a dichotomy between culture and nature that 
renders ‘landscape’ as the landed equivalent of culture and retains ‘environment’ as the 
residual equivalent of nature. As regards the notion of environment this is wholly 
unnecessary since environments are fundamentally dynamic and historical: they are a 
series of interlocking organism-centred ecosystems that are transformed by populations 
of organisms over time (Patten, 2001). Environmental characteristics, therefore, are not 
fixed but instead historically contingent properties that are relative to specific 
populations: they constitute affordances (Gibson, 1982) that can constrain, structure, or 
enable particular lifeways. As regards landscapes, earth-scientific approaches to their 
study deserve to be incorporated into the core of historical ecological thinking. Earth-
science thinking conceptualizes landscapes as four-dimensional assemblages of 
interrelated biotic and abiotic elements that exist materially (as well as cognitively, for 
organisms capable of cognition), are shaped by a complex interplay of external and 
internal dynamics and their associated feedback mechanisms (Chorley and Kennedy, 
1971; Phillips, 1999) and, like all complex systems, are characterized by path-dependence 
(specific trajectories of transformation constrain the possible forms that subsequent 
states of a system can take). Landscapes so defined are landscapes quite regardless of 
any collisions with culture (Balée and Erickson, 2006: 2). This does not deny that human 
communities are able to transform, build, cognize, and memorialize their material 
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settings, i.e. that they are capable of landscaping them. Human landscaping is 
inextricably tied to cosmology (as a received model of the world-in-the-universe), to 
transmitted culture (as a specific set of practices that are employed across generations), 
and to social power and reproduction (in as much as they underpin the structure and 
continuity of populations). However, more than a series of additions, subtractions, 
alterations, or disturbances to the landscape, what matters in human landscaping is that 
landscape transformations endure over time. To be enduring, anthropic landscape 
modifications must first exceed system-specific thresholds (i.e. not be neutralized by 
negative feedbacks) and thus affect the broader trajectory of landscape evolution. This is 
well illustrated by causeways and canals in the flooding landscape of Amazonia (Fig.
1a), which may have locally affected process of drainage and sedimentation and thus 
altered existing pathways of alluvial evolution. Secondly, in order to be enduring, 
anthropic landscape modifications must also be resilient to subsequent transformations of 
the landscape system, such that at least some of their effects on the landscape are 
preserved as legacies or (so that we can reconstruct they used to operate) as 
environmental proxies. This is illustrated by raised fields built by pre-Columbian farmers 
in French Guiana (Fig. 1d), which ants colonies have helped to maintain after their 
abandonment over five centuries ago (McKey et al., 2010).

Whether intentional or incidental, human landscaping can be said to kick-start emergent 
pathways of landscape evolution. In Amazonia this is well exemplified by such emergent 
landscape transformations as Amazonian Dark Earths. Originating in the build-up of 
rubbish heaps, which often lead to localized change in soil pH and nutrient contents, 
these soil expanses become substrates that are more efficient for plant cultivation. These 
properties, in turn, govern the continued modification of these locales for agricultural 
activity (Fig. 2d), leading to amplification away from the original pathways of soil mantle 
evolution (Arroyo-Kalin, 2014a).

Returning to historical ecological scholarship, the ‘palimpsest of continuous and 
discontinuous inhabitation by past and present peoples’ (Balée and Erickson, 2006: 2) is, 
in practice, a property of the make-up of the landscape that, at one end, can be examined 
to reconstruct its preceding states (Butzer, 1982; French, 2003). At the other, it is an 
assemblage of properties that continue to affect its overall dynamics (Arroyo-Kalin, 2010;
Balée, 1989; van der Leeuw and Redman, 2002). Thus, whilst the anthropocentric 
proposition advanced by historical ecology—that the human species is ‘itself a principal 
mechanism of change in the natural world, a mechanism qualitatively as significant as 
natural selection’ (Balée and Erickson, 2006: 5)—is undoubtedly pertinent, it is also 
perhaps excessively anthropocentric. Human practice, in all its complexity, is part of 
natural selection! What really matters however, is that some human landscaping 
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practices can instigate emergent pathways of landscape evolution and that these 
pathways can endure as anthropic landscape legacies over time.

Landscape Domestication and the Construction of the Human Niche

Recent scholarship has strongly emphasized the notion of domesticated landscapes, with 
some authors preferring to expand the domus to encompass the landscape (Erickson, 
2006a; Terrell et al., 2003) and others pinpointing events of conscious and directed 
human interventions that aim to intensify yields from plant or animal taxa, domesticated 
or otherwise (Clement, 1999, 2014; Clement et al., 2015; Erickson, 2000). These views 
differ in the importance accorded to irreversible morpho-genetic change as evidence for 
domestication (see also Fuller et al., 2014), yet share a common understanding that the 
reproduction of symbiotic relationships between human and other species did not occur 
in a vacuum and instead relied on enduring modifications of the landscape by human 
communities. These perspectives also converge with recent propositions advanced by 
Anthropocene studies (Roosevelt, 2013; Smith and Zeder, 2013) and human niche 
construction theory (Laland et al., 2000; Smith, 2007), both of which argue that human 
populations are especially effective ecosystem engineers that overwhelmingly modify the 
very selection pressures that affect themselves and other organisms.

Human niche construction theory can be expanded to include historical ecological studies 
of human legacy effects on the landscape. As I have suggested earlier, biotic legacies 
resulting from human modification, such as forests with significantly larger numbers of 
plant species promoted by past human action, as well as anthrosols like Amazonian Dark 
Earths, are anthropic biomes or anthromes (Ellis et al., 2013), i.e. human niches that have 
‘taken off’ (Rowley-Conwy and Layton, 2011). The study of how these legacies developed 
in pre-Columbian Amazonia can help to elucidate whether dump heaps, modified soils, 
and raised or drained fields played significant roles in allowing the specialized cultivation 
of specific crops (Arroyo-Kalin, 2010; Iriarte et al., 2010). We can thus consider anthropic 
landscape transformations as essential dimensions of human niche construction, with 
potentially significant amplifying effects for past human sedentism, population growth, 
and social complexity. Landscape legacies also strongly underscore that human niche 
construction is a cumulative process that involves conditions bequeathed by prior 
inhabitants (Fig. 2d).
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Landesque Capital, Landscape Legacies, and Agricultural 
Intensification

The notion of landesque capital has attracted significant recent attention (Håkansson and 
Widgren, 2014). Arguably the most widely employed formulation is still that offered by
Brookfield (1984): that fixed agricultural installations, field systems, and major 
modifications to the soil can be considered ‘landesque capital’ because they have been 
intentionally produced to endure beyond the cropping cycle. In archaeology, landesque 
capital has often been recognized as terraces, field boundaries, and the like, and 
regarded as physical evidence for past agricultural intensification (Leach, 1999). Many of 
the Amazonian examples discussed previously—fruit tree groves associated with long-
fallow slash-and-burn, field systems, anthrosols—might fit under a definition of landesque 
capital. The matter, however, is not so simple: cultural rainforests and anthropic soils, 
especially, reinstate important questions about what constitutes deliberate human 
behaviour and what constitutes the incidental effects of long-term, cumulative change 
(Arroyo-Kalin, 2014a; Balée, 2013).

Research in Amazonia documents that cultural forests have formed in different ways, 
including the repeated discard of fruit seeds at campsites reoccupied for short periods 
(Politis, 1996), the preservation of anthropic fruit tree stands that were once part of 
settlements (Balée, 1989), the regular management of natural stands of economically 
useful trees (management of patches of palms trees used for roof thatch is one such 
example), and deliberate agroforestry practices (Denevan and Paddoch, 1987). Even if 
they are planted for grandchildren and great-grandchildren (to slightly paraphrase van 
der Hammen and Rodríguez, 1996), their use as ‘landscape capital’, that is, as landed 
resources subject to appropriation, usufruct, management, and transformation, does not 
make them intentional outcomes ‘built to last the cropping cycle’. An example of this 
misunderstanding is the frequent reference to terras pretas as evidence of landesque 
capital (Hornborg et al., 2014; Morrison, 2014; Widgren, 2008). However, all carefully 
documented archaeological cases of terras pretas evidence these were not purpose-built 
agricultural soils but rather anthrosols formed on substrates produced by former 
settlement activity. Sometimes these were buried beyond agricultural use during pre-
Columbian times (Fig. 2c). Actual archaeological evidence for their use for agricultural 
purposes in pre-Columbian times, therefore, is not easy to isolate (Arroyo-Kalin, 2014a). 
This is not to deny that the formation of terras pretas may have included in situ practices 
related to soil enhancement and plant cultivation (Hecht, 2003; Schmidt et al., 2014) or 
that access to expanses of terras pretas may have been contested by different populations 
in the past (Arroyo-Kalin, 2010). However, rather than demonstrating that they were 
deliberately developed as a form of landesque capital, these possibilities are more about 
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specific modifications to the soil mantle within a settlement as well as their legacy effect.
Terras mulatas, which have been discussed both as legacy outcomes (Andrade, 1986;
Sombroek, 1966) and as landesque capital (fire-intense, spatially restricted cultivation 
reliant on amendments to soils; see Arroyo-Kalin, 2012; Denevan, 2004; Schmidt et al., 
2014), can be considered in a similar light: we cannot readily distinguish between the 
extent to which they record the effects of past practices of cultivation and actual attempts 
to intensify crop production though modifications beyond the cropping cycle.

To summarize, landscaping, landesque capital, and anthropic landscape legacies cannot 
be regarded as synonymous. A categorical distinction between these concepts is 
important because landscaping and landscape legacies are sometimes regarded as 
synonymous of landesque capital and used to support a still influential (Stump, 2013; see 
also Doolittle, this volume) Boserupian account of agricultural intensification led by 
population growth. Although most scholars would agree that overall population growth 
during the Holocene has been made possible by agricultural intensification (Ellis et al., 
2013), critical discussion (Morrison, 2007) shows that apart from increasing productivity 
(Iriarte and Dickau, 2012; Walker, 2011), increased yields per unit of land can be driven 
by a host of additional factors beyond demographic increase. These include aggrandizing 
politics (Spencer and Redmond, 2004; Wiessner and Tumu, 1998), cultural choices 
associated with the adoption of specific cuisines (Fuller, 2005; Morrison, 2014), and 
expanding long-distance trade and exchange (Lathrap, 1973). The very notion that 
beyond-the-harvest investments on landed resources are only made when people are 
forced to do so, which is central to Boserup’s model, fails to acknowledge that soil 
amendment and deliberate landscape modification associated with past agriculture can 
sometimes reflect attempts to prevent environmental degradation (French and Whitelaw, 
1999), be less productive than assumed (Frederick, 2007), or represent a response to 
environmental stress induced by Holocene landscape change (Beach et al., 2009;
Lombardo et al., 2011).

Conclusion

In the late nineteenth and early twentieth centuries, Charles Hartt and Curt Nimuendajú 
were among the first to observe and record the extent to which the landscape of 
Amazonia was marked by its past history of human inhabitation (Myers et al., 2003). In 
the late 20th century Balée (1989) advanced the claim that up to 11 per cent of 
Amazonia’s rainforests included plant species that could indicate past human 
disturbance. The accuracy of this initial estimate continues to be reviewed through 
empirical research (Carson et al., 2014; Clement et al., 2015; Iriarte et al., 2010) but it is
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Balée’s (1989: 13) provocative remarks about their historical significance that are of 
special interest: ‘If we consider disturbance indicator trees and liana forests to be 
archaeological resources, the infrastructures of [contemporary] Arawete and Asurini 
societies thrive … on the living artefacts of long-extinct cultures.’ These remarks capture 
the very essence of why historical ecology is much more than diachronic modelling 
(Whitehead, 1998).

Above I have argued that an understanding of the landscape as a four-dimensional, 
physical, and historical entity, of the environment as a set of surrounding worlds that are 
co-constructed by organisms over time, of landscaping as a practice that enduringly 
materializes human practices in physical settings, and of landscape legacies as resilient 
outcomes of both deliberate and incidental landscape transformations, opens up a rich 
field of research for future historical ecological research. As the preceding discussion 
shows, much is lost if we conflate what humans deliberately do in the landscape with the 
incidental results of deliberate human action on the landscape. However, rather than 
simply recast Eidt’s (1985) contrast between the anthropogenic and the anthropic, we 
should consider both landscaping and landscape legacies as dimensions of anthropogenic 
landscape transformations that may co-occur in particular landscape histories. This is not 
an attempt to avoid the question of intentionality at the eleventh hour but rather a desire 
to move on to the next, and in my view more interesting, question whether the enduring 
landscape effects of past human communities have affected the historical development of 
subsequent inhabitants of these landscapes. Or, to put it another way, whether we can 
introduce landscape history into the very core of human ecology and history.
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