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Pre-Columbian Anthropogenic Changes in
Landscapes of the Brazilian Atlantic Forest'

Cambios antropogénicos en los paisajes del bosque atlantico brasilefio en el
periodo pre-colombino

Mudangas antropogénicas nas paisagens do bosque atlantico brasileiro no
periodo pré-colombino

Spatial analysis of pre-Columbian impacts on the vegetation of the
American continent is an important tool to understand the history of landscapes
and to propose conservation strategies for current times. This text examines the
spatial dimension of anthropic changes occurring in the Northeastern Brazilian
Atlantic Forest during pre-Columbian times. It is based on cartographic plotting and
projections of information contained in chroniclers’ accounts and archaeological
findings concerning subsistence patterns, demography and changes produced
in natural settings by several indigenous populations. Findings indicate that the
scale of changes in the natural landscape before the presence of Europeans may
have reached 80 percent of the area of the Northeastern Atlantic Forest. Local floral
formations suffered different degrees of impacts, with stronger pressures having
been exerted on the phytophysiognomies of pioneer formations and dense humid
forests.

Key words: Historical Cartography; Native American Culture; Brazilian Atlantic
Forest; Environmental Disturbance; Brazilian Northeast Region; Landscapes.

El andlisis del impacto en la vegetacion del continente americano en el
periodo pre-colombino es una herramienta importante para entender la historia
de los paisajes y proponer estrategias de conservacion en tiempos actuales. Este
texto examina la dimensién espacial de los cambios antropogénicos ocurridos
en los bosques atlanticos del noreste de Brasil en el periodo pre-colombino. Se
basa en levantamientos cartograficos y proyecciones de informacién contenida
en registros de cronistas y hallazgos arqueoldgicos relacionados con patrones
de subsistencia, demografia y cambios producidos en los ambientes naturales
por distintas poblaciones indigenas. La informacion obtenida indica que la escala
de cambios en el paisaje natural anterior a la presencia de europeos puede que
haya alcanzado el 80% del area de los bosques atlanticos del noreste. Las
formaciones de flora local sufrieron distintos niveles de impactos, con mayors
presiones ejercidas sobre fitofisonomias de formaciones pioneras y bosques
himedos densos.

Palabras clave: Cartografia Histdrica; Cultura Indigena; Bosque Atlantico Brasileio;
Disturbio Ambiental; Noreste Brasilefio; Paisajes.
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A analise do impacto na vegetacdao do continente americano no periodo pré-colombino
€ uma ferramenta importante para entender a histéria das paisagens e propde estratégias
de conservagdo em tempos atuais. Este texto examina a dimensdo espacial das mudancas
antropogénicas ocorridas nos bosques atlanticos do nordeste do Brasil no periodo pré-colombino.
Baseia-se em levantamentos cartograficos e projecdes de informagdes contidas em registros de
cronistas e descobertas arqueoldgicas relacionadas com padrdes de subsisténcia, demografia e
mudangas produzidas nos ambientes naturais por diferentes populagdes indigenas. A informacgéo
obtida indica que a escala de mudancgas na paisagem natural anterior a presenga de europeus pode
que tenha alcancado o0 80% da area dos bosques atlanticos do nordeste. As formagdes de flora local
sofreram distintos niveis de impactos, com maiores pressoes exercidas sobre fito-fisionomias de
formacdes pioneiras e bosques Umidos densos.

Palavras-chave: Cartografia Historica; Cultura Indigena; Bosque Atlantico Brasileiro; Disturbio

Ambiental; Nordeste Brasileiro; Paisagens.

Introduction

Changes caused by Native American populations in the natural environment have been
studied by geographers, archaeologists and historians, in both pre-Columbian and post-Columbian
times. Findings have converged on the acknowledgment of the occurrence of distinguished
changes in the landscape and in specific components of the biota2.

On the other hand, few studies deal upfront with the spatial range of these pre-Columbian
changes, particularly at the level of specific indigenous villages or groups; this type of study, when
conducted in South America, focused mostly on the Amazon basin. Recent evidence shows that
changes in the natural environment in the Amazon basin may have been local and sparse, shaped
by a spatial organization pattern that is more complex than previously imagined?®. However, there
is no record of similar studies being made for the Brazilian Atlantic Forest, specifically about its
Northeastern ecoregion. A partial exception would be Warren Dean*, who dealt in detail mostly
with changes made by indigenous populations in the Southeastern part of the Atlantic Forest,
particularly in the current states of Rio de Janeiro, Minas Gerais and S&o Paulo.

Historical accounts of the Brazilian Atlantic Forest usually start in sixteenth century,
supposing that it was an underpopulated formation, free from severe anthropic impacts. Changes
in the landscape would have been intensified immediately after European settlers created urban
centers and plantations dedicated to the intensive monoculture®. Nonetheless, recently discovered
evidence shows that the coastal forests found in Brazil by Portuguese, Spanish and French
explorers in the early sixteenth century, despite being considered primitive by them, were actually
densely populated and had been changed in several ways by pre-Columbian inhabitants®.
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This article seeks to define the spatial range of pre-Columbian anthropogenic changes in
the Northeastern Atlantic Forest landscape and therefore establish a historical benchmark for the
study of that area just before the moment that modern plantation agriculture was introduced by
European colonizers. This spatial approach to pre-historical anthropogenic change is important
for the reconstruction of the landscape and consequently to understand landscape dynamics and
the design of current conservation strategies. Spatial analysis requires the use of a variety of
sources that take into account the size of indigenous populations, their land use practices, and
their social structure and organization. Major sources were a selected group of extensively used
sixteenth- and seventeenth-century chronicles and a number of recent archeological studies.
Using historical cartography techniques, descriptive historical information were transformed into
spatial data and combined with demographic estimates, in order to estimate the nature and range
of anthropogenic impacts’.

Methods
The Study Area

The study area is a unique section of the Brazilian Atlantic Forest. From North to South,
it starts at the northernmost edge of the entire formation, in the state of Rio Grande do Norte,
at approximately the latitude 50 South; it ends on the Northern bank of the estuary of the Séo
Francisco River, in the state of Alagoas, at approximately the latitude 100 South. It occupies a
long and slender stretch of the Brazil’s Northeastern coastline (Figure 1), called Northeastern
Atlantic Forest (NAF) for the purposes of this text.

The Atlantic Forest biome in Brazilian territory stretches much farther to the South, all the
way to approximately the latitude 300 South. The NAF is therefore the Northern portion of a much
more extensive tropical forest formation. It occurs continuously on the humid coastal sections
of four current Brazilian states — Alagoas, Pernambuco, Paraiba and Rio Grande do Norte.
This ecoregion covers a little over 40,000 square kilometers, a mere 3.6 percent of the Atlantic
Forest biome (which measured originally 1,110,182 square kilometers). Its vegetation displays
several physiognomies - dense tropical forests, open tropical forests, seasonal semi-deciduous
forests, pioneer formations (mangroves, coastal scrub formations, marshes, and beach dunes)
and estuarine and transitional formations. The interior areas of each state contrast sharply with
their coastlines, as they are covered by the vegetation of the Caatinga biome - dry scrub forests
dominating the semi-arid sections of the same four states - and transitional vegetation.
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FIGURE 1: BRAZIL'S NORTHEASTERN ATLANTIC FOREST (NAF), AGAINST CURRENT BRAZILIAN STATES,
DRY SCRUB VEGETATION (CAATINGA BIOME) AND THE SOUTHERN LIMIT OF THE TROPICAL HUMID FOREST
(ATLANTIC FOREST)
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The NAF ranks highest among all Brazilian ecosystems threatened by deforestation.
Most remaining forest fragments are going through regeneration and it is conceivable that at
some time in the recent past the forest reached the point of being completely erased®. These
fragments amount to almost 10 percent (about 4,000 square kilometers) of the original area of the
NAF. They are scattered among 1,200 fragments. Most fragments are smaller than 0.7 square
kilometers. Only five of them are larger than 100 square kilometers®.
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Note on Sources and Documentation

In order to determine the spatial distribution of human-induced changes in the NAF’s
natural environment in pre-Columbian times, information was taken mostly from historical
documents -contemporary chronicles written by Europeans- which describe the demography and
the subsistence strategies of local indigenous groups. Areas covered by their agricultural plots
or affected by hunting, the sizes of villages, and the distances between villages are recorded in
those chronicles. Information contained in these sources was checked against modern maps
and confronted with modern anthropological and archeological analyses. Used in this manner,
observations made by those classic texts written by well-known chroniclers continue to contribute
to the production of colonial history accounts.

The eight chroniclers whose texts were used herein are Pero Vaz de Caminha, Hans
Staden, Pero de Magalhdes Gandavo, Jean de Léry, Ferndo Cardim, Gabriel Soares Sousa,
Claude d’Abbeville and Frei Vicente de Salvador. Their texts were written and published in the
sixteenth century or in the early seventeenth century. They were selected on the basis of two
criteria: (i) they describe the region under study and/or (ii) they contain detailed and coherent
descriptions about the social and spatial organization and the everyday life of Tupiguarani'
indigenes. It should be emphasized that we did not make lengthy quotations of these chroniclers,
although this is the most common way of using such sources. We took the relevant data from
their texts and used them to evaluate the types and dimensions of the changes caused by native
peoples on the landscape, without cluttering the text with extensive citations.

Pero Vaz de Caminha (1450-1500) was a Portuguese writer, member of the Portuguese
fleet that officially discovered Brazil in 1500. He was the first to report in writing aspects of the new
lands. This report was a letter to King Manuel of Portugal. It was first published in 1817, in Rio de
Janeiro, after being lost for nearly 300 years'".

Hans Staden (1525-1579), a native of Homberg, in the Landgraviate of Hesse, currently
part of Germany, was an artillery operator who travelled on Portuguese vessels and participated
in two expeditions to Brazil, in 1548 and 1555. In 1554 he was captured by natives and held
prisoner for nine months in the vicinity of S&o Vicente, on the coast of the current state of Séo
Paulo. The vivid narrative, published shortly after his return to Europe, described his captivity
and many indigenous practices and habits and became a classic of early European accounts of
colonial lands and ventures™.

The Portuguese chronicler Pero de Magalhdes Gandavo (1540-1580) lived in Brazil
between 1558 and 1572. His account was originally published in Portugal, in 1576'%. He describes
episodes of Brazil's discovery by the Portuguese, local flora and fauna, the colony’s political
organization, focusing also on several indigenous populations. Gandavo traveled through
stretches of the forested coasts of the current states of Pernambuco and Alagoas, examined in
this article.
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Jean de Léry (1534-circa 1613) was a French Calvinist who lived in Brazil for ten months,
approximately in 1557. In 1578 he published his Histoire d’un voyage en faict la terre du Brésil,
in which he reports his experience of living for two months among natives, near the current site
of the city of Rio de Janeiro™. His narrative also became one of the most popular and influential
early accounts of the habits and mores of Tupi peoples.

Ferndo Cardim (1540-1625) was a Portuguese Jesuit who moved to Brazil in 1583. He
lived in the current states of Bahia, Pernambuco, Rio de Janeiro and Sao Paulo. His narration is
highly relevant to the study of Brazil’s early geographic and human aspects™.

Gabriel Soares de Sousa (1540-1591) was a Portuguese farmer and writer who moved
to Brazil around 1560. His text, published in 1587, is the most complete surviving description
of Brazil's coastal areas and of early Portuguese settlements. It contains a wealth of precise
information about many reference points and distances between them?®,

Claude d’Abbeville (?-1632) was a French Franciscan monk, missionary and naturalist
who spent four months in Brazil in 1612, in the current state of Maranhao. In 1614 he published
Historie de la mission des péres capucins en l'isle de Maragnan et terres circonvoisines, in
which he described his stay in Brazil, Brazilian landscapes and the villages and habits of local
indigenes"’.

Finally, Vicente de Salvador (1564-1636) was a Franciscan friar, born in Brazil, whose
account, originally published in 1627, contains rich details about how people lived in the Portuguese
colony, including the indigenes’®.

Demographic data taken from these accounts helped estimate the spatial organization
of native peoples. These data were checked against and complemented by studies made by
Hemming, Fernandes, Funari & Noelli, Steward and Faron, Abreu, and Barbosa, among other
authors who also used these sources. Information concerning “indigenous territories” taken
from these documents turned out to be fairly precise, or at least more precise than demographic
information. Archaeological findings helped confirm the spatial information contained in these
sources, particularly the distribution of indigenous groups, as reported by the chroniclers®.
Several anthropological and historical productions also yielded useful data?°.

These were the bases for our estimates of the distribution and range of indigenous
settlements, reworked into a cartographic model presented in the following section.

Demographic and Spatial Analysis

We adopted a spatial scale approach?' to achieve our goals in this article because it is
ideal for historical geographers and environmental historians who need to describe, locate and
measure the cumulative impacts of human activities on a studied landscape, during extended time
periods. In our case, this approach allowed us to make reasonable estimates of the degree to which
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a forested formation was altered by human actions, alterations not as meticulously documented
as “modern” activities such as farming, ranching, city building, infrastructure construction etc.

Based on the chroniclers’ reports, we combined and analyzed all the descriptions that
provide clues to social and spatial organization of indigenous peoples. Demographic information
was combined with spatial data, allowing a better understanding of population density and land
uses. Finally, the data on distances between villages were used to plot on maps the indigenous
distribution in the landscape.

Results

The First Human Settlements in the Northeastern Atlantic Forest

The earliest human occupation and related changes in the NAF involved indigenous
populations from the Archaic period (11,000 to 6,000 ybp)?. Before the presence of these groups,
landscape dynamics resulted basically from local biogeographical events and edaphoclimatic
changes. In the Holocene (11,500 ybp to the present), rising ocean levels stabilized at current
levels and related climate conditions allowed the establishment of a long strip of tropical humid
forests along the current Brazilian coastline. Since then, climate conditions have also been
relatively stable?. It was also during the Holocene that humans occupied the area of the NAF
for the first time?*. There is no evidence of the presence of indigenes in this area during the
Pleistocene (up to 11,500 ybp), although it was recorded in other parts of South America?.

Archaeological findings indicate the presence of humans in the vicinities of the NAF in the
Archaic period. These records suggest migrations starting from the Andes, crossing the Amazon
river basin, and then arriving at open interior areas of the Cerrado (savannas), the equally open
Caatinga (dry scrub forests) and finally transitional vegetation, in the general direction of the
Atlantic coast and, consequently, of the Atlantic Forest®. Since the Holocene, when the coastal
humid forest consolidated itself in the study area, it was probably occupied by human groups from
8,000 to 6,000 ybp, as indicated by the most ancient shell mound sites found there?.

Although archaic indigenes remained as “hunter-gatherers”, like paleoindigenes, some
of them made the first local experiments with plant cultivation. The Archaic phase evolved into
the late pre-historic or Formative phase, the origin of which goes back to 2,500 ybp, stretching to
the present. This phase is marked by the adoption of agriculture, the use of pottery, population
growth and a trend towards sedentary life.2® The dispersal of indigenes from the Formative phase
would have culminated, in the eleventh century A.D., with the installation of Tupiguarani peoples
in large sections of the current Brazilian Atlantic coast and consequently in the Atlantic Forest
biome. Some authors have pointed to a millennial pursuit of a “land without evil” as the driver of
this intense Tupiguarani territorial expansion?. This mythical belief contributed to a semi-nomadic
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behavior that led the Tupiguaranis to migrate along the Brazilian coast, from the South to the
North, until they reached the area of the NAF, where their settlements are clearly younger than
those located more to the South. For approximately five centuries the Tupiguaranis dominated
most of the coastal area covered by the Atlantic Forest, a situation found and recorded by
Europeans in the early 1500s. Considering that it was mostly during this late Formative phase
that the forested landscape began to be significantly changed by humans, our analysis will focus
on the Tupiguarani tradition, a representative ceramic-making people®.

Indigenous presence in the NAF has been fairly well studied by archaeologists and
anthropologists. They have located and studied systematically areas used by the indigenes -shell
mounds, villages, agricultural plots, migrations routes, and related cultural artifacts. The findings
of these studies indicate that our study area was occupied by what one author considered a
“markedly homogeneous [population] in linguistic and cultural terms”, a reference to Tupiguarani
peoples®!. They lived near or used systematically the Atlantic coast, with a special preference for
estuaries. However, their villages were located in a manner to use also forested areas distant
from the coast, for hunting, gathering and agriculture®2.

Tupiguarani peoples were divided into many different ethnic groups®:. These groups
formed tribes that lived in distinct villages, spread over most of the Brazilian Atlantic coast and in
many parts of Brazil’s interior. Groups and villages were geographically dispersed and changed
locations at a fairly rapid rate34. In the early sixteenth century, the Potiguaras, Tabajaras and
Caetés were the three most carefully documented and studied ethnic Tupiguarani groups (in
terms of habits and distribution) present in our study area.

The Potiguaras lived on the coast, to the North of the Paraiba River, with villages spread
all the way to the coast of the current state of Maranh&o (which lies outside of our study area).
Currently, 13,500 remnant Potiguaras live is three small reservations or homelands (with a total
area of 27,000 hectares) located on the coast of the state of Paraiba. The Portuguese considered
them dangerous: “These heathen are quite belligerent, aggressive and treacherous; they are also
friendly with the French, with whom they have good relations; the French use them as enemies of
the Portuguese”.

The Tabajaras were the friendliest towards the Portuguese. They lived in the current state
of Paraiba. The Tabajaras no longer exist, as they became extinct or assimilated into the general
population. They were enemies of the Potiguaras and unfriendly towards the Caetés.

The Caetés dwelled along the coast, from the Cape of Santo Agostinho to the mouth of
the Sao Francisco River, in lands belonging today to the states of Pernambuco and Alagoas. A
fairly numerous group of Caetés migrated North in the sixteenth and seventeenth centuries, to the
current state of Para®. Currently, there are no reservations for the Caetés, although 138 individuals
declare themselves as belonging to the Caeté group, as recorded by the Brazilian Census. Like
the Potiguaras, the Portuguese considered the Caetés dangerous and treacherous®.
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Hostilities and wars among the different Tupiguarani ethnic groups and even among
villages of the same group were not rare; actually, they seem to have been a routine feature of
Tupiguarani culture. This of course affected their use of resources, as wars destroyed villages and
agricultural plots and led to migrations and displacements?®.

Before and after European arrival, indigenes from another linguistic group -known by
the generic name of Tapuias®- lived and migrated between the contrasting landscapes of the
dry scrub Caatinga biome and the NAF. The Tapuia linguistic group is now called Gé. They were
nomadic hunter-gatherers, who did not practice agriculture and did not build permanent dwellings
and villages. Tupiguarani groups made a continuous effort to keep Tapuias away from the coast,
leading to frequent warfare between indigenes from the coast and those from the interior. Tapuia
thrusts in the direction of the coast seem to have been motivated by episodes of severe draughts,
common in the semi-arid interior*®. The relevance of mentioning Tapuias is to show that there
were sizable numbers of indigenes who did not exploit directly or constantly NAF resources,
because they lived and/or forayed far away from it, either by choice or by intimidation.

Social Aspects and Distribution of Tupiguarani Groups in the NAF

The Tupiguaranis seem to have had fairly homogenous patterns of resource use, social
organization, living standards and productive activities, independently of the precise locations of
their villages and of local resource configurations. They were mostly sedentary; their dynamic
and remarkable territorial expansion from deep in the Brazilian interior to most of the Atlantic
coast would thus have been moved by demographic growth and by the resulting need to split
villages*'. This expansive behavior implied the need to acquire knowledge about new areas to be
occupied, because available resources would determine the livelihood of migrating groups. This
would induce them to migrate preferably at short distances, to areas that previously held their
more distant agricultural plots. In their new locations, they would immediately open forested areas
to build villages and prepare new plots for slash and burn agriculture*2.

The Tupiguarani mode of production therefore demanded a fairly large territory, for
agriculture hunting and gathering. Supposing that their displacement and migratory trends were
not overly strong, and taking into account archaeological evidence, it is believed that Tupiguarani
groups held on to their territories for about four years. They would expand to neighboring lands,
but they would not necessarily abandon previously used lands*.

It is probable that the limits of continuous occupation of any given location were not
determined by soil exhaustion, but by the competition for nutrients and shading caused by
pioneering plants and/or by invasions of shrubs, lianas and herbs, which grow rapidly and may
hinder the growth of crops. Abandoned cultivated areas could be used for collection and hunting
(they attracted some components of the fauna)* -“abandonment” can thus be considered also
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a phase of reduced use. The Tupiguaranis preferred to locate their agricultural plots in clearings
made in newly deforested areas, with the help of fire. If such forests were in shortage in the
immediate vicinity of villages, moving to a new location was an option to be pondered. Sometimes
the decision to move to a new location was influenced also by the need to obtain new building
materials for the reform or reconstruction of houses and shelters (malocas). Thatched roofing
lasts also four years on the average; after that, materials rot and cause roofing to no longer
protect residents from rain“®,

As indicated above, the three aforementioned indigenous groups dwelled on the coast or
close to it and on riverbanks. They had a special preference for the intersections of rivers and sea
— estuaries. Forays through valleys and lowland areas took gatherers and hunters to wetlands,
riverbanks, beaches, dunes, sandspits and mangroves, in which they would seek fish, mussels,
oysters, shrimp, crabs, birds, eggs, turtles, mammals etc. Shell mounds and other archaeological
findings in Alagoas and Rio Grande do Norte confirm the importance of these types of food“®.

Among the uses that affected the native biota, besides agriculture, there was the regular
collection of fruits of many palm trees, land mussels and small mammals; their remains show
up at some archaeological sites. Palm leaves, as mentioned, were also widely used for several
purposes, especially for building houses and temporary shelters (malocas). Together with wood,
leaves fueled fire used for cooking, protection and lighting. Early sites show signs of the collection
of a wide range of floral species - cotton Gossypium spp., tobacco Nicotiana tabacum, genipapo
Genipa americana, urucum Bixa orellana, besides peppers, medicinal plants and fruits. The venom
from the Strychnos genus (strychnine) was collected and used on arrow tips. In some cases,
collection evolved into agriculture or, more exactly, into tropical policulture. Manioc Manihot spp.,
corn Zea mays, peanuts Arachis hypogaea, although native to the American continent, were not
native of the NAF, but were cultivated there. The natives also hunted land and aquatic mammals,
other small vertebrates and invertebrates, and several species of salt water and fresh water fish.
The basic principle of the indigenous economy was to produce or collect what was required for
immediate use, without concern about accumulation®’.

Agricultural plots opened by the Tupiguaranis required the suppression of portions of the
native vegetation, using the well-known method of slash and burn*. At the end of the dry season,
smaller trees and bushes were cut and left to dry for a few weeks. Fires were lit as close as
possible to the first rains. Charred trunks and other burnt vegetation were removed. Ashes added
to the fertility of the soil. Clearings were then filled with cultivated plants. All this was done without
any metallic instruments*®.

Human influence on the landscape had a gradient, being stronger in settlements and
immediate surroundings, lighter in stretches of dense forests, and intermediate in agricultural
plots. There were also large densely forested areas, more distant from settlements and major
rivers, in which impacts were negligible or invisible, given that they were used only for hunting,
fishing and collecting®.
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According to what Denevan calls the “pristine myth”, many observers and researchers
saw pre-Columbian America as having an untouched nature and a small population’'. Denevan’s
research showed, however, that the American landscape as a whole was intensively populated
and used and that its natural features -including forests- had at least a strong chance of being
modified by human interventions. Hemming’s analysis allows the inference that a population of
approximately 128,000 indigenes lived in the NAF in the early 1500s%2. This figure is in line with the
one suggested by Pompeu Sobrinho — he estimated that at that time 120,000 indigenes resided
between the mouths of the Sdo Francisco and Paraiba rivers%3. 120,000 Tupiguarani natives
living in the study area (40,000 square kilometers) translate into an average demographic density
of three inhab/km?. This slight figure is the same found today in countries such as Australia and
Canada, or in the North-American state of Montana. However, it hides the effects of the aggregate
spatial distribution of the Tupiguaranis.

Demographic and Spatial Analysis

Pre-Columbian indigenous territories in the NAF were covered by a combination of primary
forests and secondary vegetation . Primary forests are those deemed to be untouched, free of
any human intervention, endowed with their original floristic and landscape attributes. Secondary
vegetation includes a mosaic of formations -agricultural plots and gardens, hunting and gathering
grounds, recovering forests, trails, a deforested village or settlement with an open “plaza”, in
which there are huts, other residential buildings and footpaths. Each set of such territories is called
herein a local group. Although all Tupiguaranis had quite similar life styles and social organization,
the size of local groups and the range of their territories could vary considerably.

Computing all used areas -agricultural plots, hunting grounds, wood lots, areas for
gathering fruit and thatch-, indigenous territories were much larger than the simple sum of their
residential areas and active plots. As described by Léry about the Tupis of the coast of Rio de
Janeiro: “The lands of these people consist of agricultural plots and excellent tracts in much larger
order than what they need to subsist” . Staden noted that the indigenes lived “quite close to the
sea; but their territory extends [to the interior] also beyond the mountains, for about sixty miles
[...] and along the shore they have an area twenty eight miles long in which they live” . Thus, the
areas of indigenous territories were estimated by us mainly on the basis of the distances between
the territories of each local group, factoring in all resource uses.

The first step in plotting indigenous territories on maps was to estimate their sizes,
using chroniclers’ descriptions. Relevant information about this concerns the distances between
villages, which translated graphically into the sum of the radiuses of adjoining territories.
D’Abbeville described the indigenous villages of coastal Maranh&o as keeping a distance of six to
eight kilometers from each other . Staden estimated that distances fell between nine and twelve
kilometers on the coast of Sdo Paulo . Léry and Cardim, describing villages and territories in Rio
de Janeiro and Bahia, respectively, identified distances inside the range of 13 to 20 kilometers,
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reaching 46 kilometers in a few cases . Discarding the lowest and highest distances, recorded for
villages and ethnic groups not belonging to our study area, we established that the most frequent
distances recorded by chroniclers fall within the range of eight to 20 kilometers.

The computation of the sizes of the agricultural plots maintained by each local group was
based on information about the social organization of indigenous peoples. These sizes varied
according to the sizes of the villages and to the number of families and households (malocas).
Very useful here are the observations of Salvador, who carefully counted the number of couples
residing in each maloca, and of Staden, Gandavo and Caminha, who made the same count
and tallied how many malocas existed per local group. Salvador stated that “the dwellings are
so long that 70 or 80 couples live in each”. Staden counted four to seven malocas per local
group; Gandavo counted seven to eight; and Caminha counted nine to ten. Malocas were large,
rectangular, collective huts made of wood and palm leaves; each resident family group (including
children) had its own “corner” or “nook”, with several hammocks strung to poles, a fireplace and
personal items; footpaths allowed people to move inside the malocas and to reach one of the
several doorways. Sometimes there were separate dwellings for teenagers and young, unmarried
adults. Using the numbers of dwellings multiplied by numbers of resident families in each dwelling,
we estimated that each local group could have up to 1,600 residents, the average being around
1,000 residents.

Archaeological evidence shows that cultivated areas of native tropical forest horticulturalists
measured between 0.02 e 0.05 square kilometers per family . Using these data, our computations
show that the total area used by each local group could vary from 5.6 to 40 square kilometers
per year. These figures result from estimating the yearly area used per family, multiplied by the
number of couples living in each maloca and again multiplied by the number of malocas per
local group . The range of 5.6 to 40 square kilometers results from considering the minimum
and maximum figures recorded by chroniclers, respectively. These values represent about ten
percent of the territorial area controlled by each local group, per year, independently of the area
size. Thus, over a period of four years, agricultural plots occupied, on the average, 40 percent of
those territories. In this manner, almost half of the territory would already have been cultivated
at least once and in about ten years the entire territory of any given group would have been
cultivated or systematically used for gathering and hunting, affecting also sources of construction
materials. The productivity of cultivated areas decreased after four years of continuous planting,
on the average. So these areas were abandoned or used only for hunting and gathering. After
that, groups moved to another spot and built new villages, located at distances ranging between
1.6 to 6 kilometers from the previous village, close enough so that abandoned plots could be
visited regularly for hunting and gathering . Both activities also happened in stretches of primary
forests, following trails that had been opened in the group’s territory before the new villages were
established.

Therefore, local groups in mutual contact could live at a distance of at least eight
kilometers from each other, as attested by printed sources . This distance is related to a linear
measurement of non-overlapping areas used by different local groups, or to a delimitation of
the areas from which each group should extract the means for its survival, without trespassing
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their neighbors’ lands. Despite this, as migrations usually covered short distances, we took into
account the fact that most probably there were overlaps between previous and current territories
of any given indigenous group, meaning that old agricultural plots could still be used before the
new ones started to produce.

Allowing used areas to be approximately round, placing their centers to be on the villages,
and adopting eight linear kilometers as an average distance between neighboring settlements,
we end up with each group inhabiting or using a circular area with a radius of four kilometers.
This indicates that each local group used at least 50.3 square kilometers of forested lands during
approximately four years. This figure fits well with those mentioned by d’Abbeville in respect to
the Tupis of Maranhao. D’Abbeville was commenting on Caetés, the indigenous group resident in
the NAF (Pernambuco) which had migrated to Maranh&o, a fact that allows us to surmise that the
Caetés had the same social organization and resource use patterns when they lived in the NAF .

Table 1 contains the demographic and land use data described above, extracted or
estimated from chroniclers’ reports.

TABLE 1: DEMOGRAPHIC AND LAND USE DATA ON INDIGENOUS GROUPS RESIDING IN THE NORTHEASTERN
ATLANTIC FOREST IN 1500

most conservative | least conservative

ltem data data sources
Average number of
dwellings (malocas) per 4 10 Staden, Gandavo, Caminha
village
Average population per 560 1,600 Salvador
village
A_verage distance between 8 km 20 km D Ab!oewlle, Staden, Léry,
villages Cardim

Projected areas considering
Average area of territories 50.3 km? 314.1 km? average distance between
neighboring villages

Calculated by QGis from
21,632.50 km? 32,661.21 km? estimated areas of the
villages

Total area of indigenous
use and occupation

Percentage of the area
of the NAF used and
occupied by indigenous
peoples

54% 81,6%

* Numbers of dwellings multiplied by numbers of resident families in each dwelling. Children and single young adults are
not included.

Despite the different sizes of local groups, their territories were invariably located along
the coastline, with preference given to riverbanks and estuaries. Thus, the territories used by
indigenous peoples (their mosaics of regenerating forests, cultivated areas, and hunting and
gathering grounds) were presumed to be swaths of eight and 20 kilometers along rivers. These
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swaths were drawn parallel to the banks of rivers belonging to the third, fourth and fifth orders of
the local hydrographic system. We selected rivers from the third order and above as references
because they were more suitable for fishing and movements and because they had reliable water
flows. These are the three highest ranks of the hierarchical classification of drainage networks,
indicating the larger and permanent rivers, endowed with more volumes of water. Third-order
rivers are formed by the confluence of rivers of the second order or of rivers of second and first
orders®®.

These swaths were covered mostly by secondary vegetation. Their landscapes were
filled with clearings that contained forested formations in different stages of natural regeneration;
they no longer held large expanses of primitive vegetation. They included interstitial areas that
lay between circular areas, which contained forests in regeneration, after short-length migrations
typical of the Tupiguaranis. Considering that an area altered for agriculture takes from 20 to 30
years to recover in terms of the amount of biomass and of floral density, any given village could
move its cultivated areas between five and seven times during this period®”. This expanded the
mosaic of cultivated and regenerating areas of each local group, to the point that a previously
cultivated plot could have its secondary vegetation burnt, prepared and planted again.

Historical materials yielded information about indigenous modes of production, the size
of indigenous territories, and their spatial organization, indicating the scale of their impacts on the
landscape. Even if their productive activities did not generate sweeping changes in the landscape,
the spatial dimension of their traces is fairly evident. After all, such as many other peoples with
similar life styles, their strong dependency on the natural environment led them to engage in
efforts to control or manage it. These efforts necessarily imply changing the natural environment
so that the provision of resources would become easier and more dependable. This dependency
also constrains the choices of the locations to be occupied, because they must make strategic
choices, a fact that limits the randomness of the spatial distribution of those groups. Therefore,
choice habitable locations would not have been so vast and so numerous, especially if we consider
the large number of indigenes, their rivalries, and the existence of territorial boundaries between
settlements and groups. These boundaries and the use of their resources were frequently avoided
on account of the strong interethnic rivalries, vividly recorded by all chroniclers®.

There are different perspectives about anthropic changes of the native landscapes of
the American continent.®® A strong statement about the indigenous mode of use of the natural
resources connected to Brazil's forested coastline was made by Florestan Fernandes, a ranking
Brazilian sociologist whose sources were mostly the same chroniclers used herein: “this type of
use [...], which does not predict any manner of restitution, is usually defined by the expression
destructive occupation”. Therefore, in its nature, native resources use was not different from that
of Europeans colonizers or from current uses in modern agricultural frontiers. The distinction is
just of scale and technology.

The areas used and occupied by Tupiguarani peoples in the NAF at the close of the
fifteenth century are illustrated in Figure 2 as “secondary vegetation”.
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FIGURE 2: AREAS USED AND/OR OCCUPIED BY INDIGENOUS POPULATIONS (SECONDARY VEGETATION)
PLOTTED AGAINST FLORAL PHYSIOGNOMIES IN THE NORTHEASTERN ATLANTIC FOREST, AT THE END OF
THE 15™ CENTURY
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Source: adapted from IBGE (2010).
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Considering the minimum and maximum width of the proposed swaths, eight and 20
kilometers, the area regularly used by indigenous peoples in the NAF varies from 21,632.50 to
32,661.21 square kilometers (between 54 and 81.6 percent of the NAF’s total area). Both figures
are far from being insignificant for the assessment of the degree of alterations of the NAF in pre-
Columbian times.

As indicated earlier, occupied and used areas were concentrated on the coastline and
along rivers, close to their outlets into the ocean or on confluences with other rivers. They included
mostly swaths of lowland, dense humid forests, coastal scrub forests and mangroves. Areas that
possibly were unoccupied, displaying primitive characteristics, lied mostly in the Western (interior)
edge of the NAF, along the interfluves and plateaus of Pernambuco and Alagoas. Besides, there
is no evidence or archaeological records of indigenous occupation of the area immediately to the
north of the Paraiba River™. In all of these cases, this potentially primary vegetation corresponded
to seasonal semi-deciduous forest formations, most of them located along the inner (Western)
edge of the NAF, away from the Atlantic coastline. These data suggest that indigenous occupation
and uses affected certain floral physiognomies more intensively than others, as indicated by the
data in Table 2.

TABLE 2: PERCENTAGES OF DIFFERENT NORTHEASTERN ATLANTIC FOREST FLORAL PHYSIOGNOMIES
OCCUPIED BY TUPIGUARANI INDIGENES IN 1500, IN RELATION TO THE TOTAL AREA OF EACH FLORAL
PHYSIOGNOMY

Percentage occupied by Tupiguarani
) . indigenes
Floral physiognomies X .
smaller territory larger territory
(8 km diameter) (20 km diameter)
P|onegr formations (mangroves, coastal scrub 96% 100%
formations, beaches, dunes)
Transitional areas 78% 96%
Dense tropical rain forest 63% 98%
Open tropical rain forest 50% 82%
Seasonal semi-deciduous forest 36% 66%
TOTAL (over the area of the Northeastern Atlantic 549% 81%
Forest)

While seasonal semi-deciduous forest formations were only partially modified, pioneer
formations were entirely managed before European arrival. This preference for pioneer formations
corroborates the information that Tupiguarani indigenes were highly fond of living along the coast
and near estuaries. The spatial occupation map relates also to the availability of potentially useful
resources. Pioneer formations, particularly mangroves, hosted a wider variety of these resources.
This led to 96 to 100 percent of pioneer formations being modified by pre-historic anthropic
changes.
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Discussion

Tupiguarani populations residing in the NAF between the eleventh and the sixteenth
centuries were semi-nomadic horticulturalists, were fairly numerous, and their living standards
required fairly large territories. As seen in the data presented, analytical extrapolations combined
with cartographic findings suggest that each village could have between 560 to 1,600 adult
indigenes. This means that the indigenous pre-Columbian population in the NAF varied between
166,373 e 240,800. By crossing population data found in sixteenth-century accounts with
estimated areas under use and occupation, demographic density estimates vary from 4.15 to 6.02
inhab/km2. These densities lie well above the estimates made by Steward & Faron and Hemming
of approximately three inhab/km?, but are still more conservative than Denevan’s estimates of
around nine inhab/km? 72,

Despite the relatively high population density of pre-Columbian indigenes living in the
NAF, several historians and social scientists consider the indigenous mode of life to have been
sustainable. They argue that the indigenes did not change the environment significantly. However,
our findings show that they did leave the first significant anthropogenic marks on the NAF and
this means that they must be taken into account if historical descriptions of the landscape are to
be accurate™. These markings embody productive practices and features of indigenous social
organization that must be considered so that the modified parts of the landscape can be correctly
estimated and spatialized.

A considerable part of the native floral and faunal species, even those quite vulnerable,
survived and adapted to the changes caused by native populations in pre-Columbian times.
This is not true for the much more extensive and drastic changes introduced by sugarcane,
subsistence and cattle farms established there since the early 1530s7. Nonetheless, Europeans
farmers, colonial officials and missionaries, who were obviously untrained in ecology and
probably had never seen even pristine temperate forests, spread the persistent image of the
“untouched” tropical forests of the Brazilian coast. Based on the current knowledge about the
biota of the Brazilian Atlantic Forest in general (and the NAF in particular), as its existed before
contact with Europeans, the chroniclers used herein recorded a relatively primitive scenario, with
stretches going through advanced stages of ecological succession, including the presence of
flagship species such as jaguar (Panthera onca), puma (Puma concolor), ocelots (Leopardus
pardalis), peccary (Pecari tajacu and Tayassu tajacu), birds of prey (Accipitridae, Falconidae,
Strigidae, Tytonidae, among others); they recorded also an abundance of ancient and relict tree
species. Although indigenous uses created large expanses of landscapes covered by secondary
vegetation, the pattern of change marked by periodically changing mosaics allowed ecological
relations, environmental services and natural evolutionary processes to persist, without suffering
a “disruption” that affected its resilience’.

As stated by Denevan, the forest continued to be a forest, despite becoming secondary.
Even though the patterns of abundance and diversity of species may have changed, many faunal
and floral species that were characteristic of the primitive ecosystem were preserved in the
regional contex’®. It can be said, therefore, that the resilience of the NAF was not destroyed by
pre-Columbian human interventions.
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Although indigenous uses and occupation of the NAF in pre-Columbian times had
different intensities in distinct sections of the landscape, this proves only that indigenous resource
use patterns cannot be ignored for the purposes of environmental history investigations, even
if these patterns are correctly diagnosed as “light”””. Accordingly, the best way to analyze pre-
contact landscapes should be based on the understanding of the geographic distribution of native
settlements and of their modes of production, more than on the size and dynamics of the native
population.

The physiognomy and the structure of some remnant forest in the NAF ecosystem, which
many ecologists believe to be primitive, may actually be a by-product of pre-historic changes
caused by native peoples, or a human induced artifact. This means, among other things, that the
spatial distribution of certain individuals and populations of the flora may not be wholly natural.
According to our estimates and computations, in 1500 only 18.4 to 46 percent of the area of
the NAF could have been covered by primary vegetation, free from visible human interference.
However, these primitive sections would include almost exclusively physiognomies of tropical rain
forest and seasonal semi-deciduous forest.

Conclusion

For at least five centuries (eleventh to sixteenth), the indigenous population of the NAF
survived at the cost of producing an almost continuous mosaic of natural, modified and recovering
landscapes in that tropical rain forest biome. These different patches of landscape were in mutual
contact and under constant succession. As a consequence, at the moment of contact between
indigenes and Europeans, 54 to 81 percent of the NAF was formed by secondary vegetation.
Europeans, with their domesticated plants and animals, carrying Old World transmissible diseases,
and deploying their more productive and impactive technologies and tools, introduced their own
and much stronger thrust of change in an already anthtropogenically changed natural environment.
This means that the tropical forest vegetation found by Europeans in the NAF displayed different
microclimates, new conditions for recovery, and a faunal and floral structure and composition that
were distinct from those of untouched forests. The selective intensity of indigenous management
methods remade entire floral physiognomies (such as pioneer formations) in such an extensive
manner that they were probably the result of human management, no matter how much colonizers
considered them to be expressions of an “untouched” wilderness.

Even if mostly secondary, the NAF and other sections of the all but currently erased
Brazilian Atlantic Forest had and in many places still have complex and sometimes poorly known
components and important ecological functions, such as the provision of “environmental services”
-climate maintenance, watersheds, nutrient recycling, and carbon storage. However, our findings
are in line with those of Denevan when he debunks the “pristine myth” of pre-Columbian America
and the associated notion that Native Americans did not cause environmental change and
damage. Even the most conservative information yielded by early chroniclers allows the inference
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that the NAF was thoroughly occupied, used and modified by pre-Columbian indigenes.

Our findings call for a conceptual reevaluation of what we really mean when we distinguish
primary vegetation from secondary vegetation, not only in the field of environmental history,
but also in the field of contemporary conservation biology. Unless linked to natural causes and
disturbances (fires, floods, natural erosion, avalanches, disease outbreaks, volcanic and seismic
activity etc.), secondary floral formations are associated with human interventions of the past and
the present and thus they can be considered historical or human artifacts, such as they have been
studied by many environmental historians™.

Currently, secondary tracts are all that remains of the natural vegetation of the NAF. This
may be true also of many other scant remaining formations (less than 10 percent) of the Brazilian
Atlantic Forest as a whole. Even if they do not have the characteristics of primitive forests, these
secondary formations are the most viable base for the possible long-term recovery of forest
cover over large expanses of the Brazilian territory. However, it must be conceded that a pristine
scenario cannot exist in the face of the presence of a numerically expressive human population,
resident in the NAF for many centuries, endowed with agricultural technology and modes of living
that required the management and modification of several components of the native vegetation.
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