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Editorial

The aim of the six-volume Handbook The Anthropocene as Multiple Crisis: Per-

spectives fromLatinAmerica is, first, to think about the Anthropocene from a par-

ticular region of the Global South. Thus, this Handbook offers a platform to dis-

cuss the multiple “anthropocenic” socio-environmental crises from a specifically

Latin American point of view, without losing sight of their global and planetary

dimensions. The second objective is to systematize, from the perspective of Latin

American social sciences and humanities, the multifaceted environmental crises

that reached and crossed the planetary boundaries of the earth-systems and led to

the new geological time of the Anthropocene. In doing so,we generate an empirical

basis for the genealogy of the Anthropocene in anunprecedented global regionwith

key regional and historical differentiations.
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The Anthropocene as Multiple Crisis

Latin American Perspectives on Biodiversity1

Olaf Kaltmeier, Eleonora Rohland, Gerardo Cham, Susana Herrera Lima, Antoine Acker,

León Enrique Ávila Romero, Juan Arturo Camacho Becerra, Virginia García Acosta,

Anthony Goebel McDermott, Ricardo Gutiérrez, Regina Horta Duarte, Cecilia Ibarra,

María Fernanda López Sandoval, Sofía Mendoza Bohne, José Augusto Pádua,

Elissa Rashkin, Heidi V. Scott, Javier Taks, Helge Wendt, Adrián Gustavo Zarrilli

TheAnthropocene is probably one of the most disruptive concepts in contemporary

science. It has the intellectual power to question ideas previously thought to be ob-

vious, such as themodern-Western separation between nature and culture, because

Earth’s history no longer follows only natural laws but is shaped by the history of

human societies. Conversely, these histories can no longer be understood without

the inescapable consideration of planetary systems and their boundaries. Beyond

its impact on academia, the emergence of the Anthropocene concept is a historical-

political event, as itmarks the global need not only to rethink but also to fundamen-

tally remake the relationship between humanity and nature.

The concept of the Anthropocene has gained strength in the global public arena

over the past twenty years and has been hotly discussed by the social sciences and

the humanities for the past decade. The word was coined in 2000 by the Dutch at-

mospheric chemist PaulCrutzen and theU.S.Americanbiologist EugenStoermer at

a conference in Cuernavaca,Mexico. Both scientists observed the profound changes

that human beings had caused to the environment. Based on this, they attempted

to express the global reach of the great anthropogenic changes with the new term.

Thus, the Anthropocene emerges as a new geological era in which humans intro-

duce unprecedented amounts of CO₂ into the atmosphere through the massive use

of fossil fuels. In addition,anothermajor anthropocenicproblemhasbeen the large-

scale extraction of non-renewable resources. Other processes by which human be-

ings have come to change all spheres of the planet include plastic pollution, nuclear

1 This introduction aims to provide the reader with an overview of the conceptual and orga-

nizational principles of this six-volume handbook on the Anthropocene in Latin America. To

improve readability, we have dispensed with the usual academic references. In each article,

the reader will find a detailed and individualized bibliography.
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waste, ocean acidification, the extinction of species, the fossil energy regime, the

depletion of water sources, and themassive use of agrochemicals and pesticides. All

of this constitutes the multiple crisis of the Anthropocene.

Given the above, it is clear that the Anthropocene is more than just a new fash-

ionable term to refer to climate change as it has been widely, yet incorrectly, un-

derstood through the media. Nor is it simply a new concept useful for comprehen-

sively addressing known environmental problems, although these issues obviously

play an important role in its understanding.The novelty of the perspective that led

to the coining of the term “Anthropocene” is fostered by the technological and infor-

mational possibilities of Earth system sciences to collect and process data like never

before since the 1990s. In this way, it was possible to make visible the alterations, or

rather the anthropogenic damage, in all the systems of the planet.

This is not the place to present all facets of the reflections on the concept of the

Anthropocene carried out in the social sciences and the humanities. For our pur-

poses, it is sufficient to refer to debates that offer novel perspectives to understand

the historical singularities of Latin America in the Anthropocene. In this regard,

discussions have recently resumed and continued about the Anthropocene and its

derivatives such as the Capitalocene, Plantationocene, Chtulocene, Necrocene, etc.

In this context, the Latin American debate is particularly useful when it comes

to relating multiple environmental crises to various sociocultural crises related to

capitalism, coloniality, and racism. Here, approaches to environmental justice, the

ecology of the poor, Latin American environmental history, nineteenth and twenti-

eth century Latin American critical thought, and the approaches developed by In-

digenous, Afro-descendant, peasant, and/or feminist movements and communi-

ties become relevant. An example of this from the Andean region is the concept of

Buen Vivir (Good Living), sumak kawsay, based on the idea of the need for a turning

point, pachakutic, according to which the poor governance and immoral leadership

of global neoliberal capitalism with its colonial foundations must be substantially

overcome.

Planetary thinking in the Anthropocene can and should be approached differ-

ently depending on the places of enunciation embedded in different constellations

of power. In this regard, our concern is to broaden the debate,which so far has been

largely carried out predominantly in the Global North by the natural and Earth sci-

ences, to include a perspective fromLatin America rooted in critical humanities and

social sciences.

The aim of this six-volume handbook,The Anthropocene as Multiple Crisis: Perspec-

tives from Latin America, published by the Maria Sibylla Merian Center for Advanced

Latin American Studies (CALAS), is, first of all, to think about the Anthropocene

from a particular region of the Global South. In this way, this handbook offers a

platform for discussing themultiple “anthropocenic” socioenvironmental crises and

their possible solutions fromaspecifically LatinAmericanpoint of view,without los-
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ing sight of their global and planetary dimension.The second objective is to system-

atize, from the perspective of Latin American social sciences and humanities, the

multifaceted environmental crises that have met and crossed the planetary bound-

aries of Earth systems and led to the new geological time of the Anthropocene.With

this, we have produced an unprecedented empirical basis for the Anthropocene’s

complex genealogy in a specific region of the world – in this case, Latin America

–with key regional and historical differentiations.

Thus, our perspective combines the already mentioned planetary dimension

with a perspective that takes into account the local and regional specificity of

ecosystems and socioenvironmental relationships in Latin America. The humani-

ties and social sciences pose different questions in relation to the new geohistorical

temporal layer of the Anthropocene. This task is by no means trivial. Rather, it is

a multifaceted search process in which the initial assumptions of the definition of

the Anthropocene in the Earth sciences are questioned, corrected, completed, and

expanded.This starts with historical classification.The question of whether there is

an epoch called theAnthropocene,andalso ofwhen it begins,was initially addressed

by the Anthropocene Working Group (AWG) of the International Commission on

Stratigraphy and was weighed according to geological considerations.

Based on the geological and socioecological evidence, 1950 has been proposed

to be the year of the “Great Acceleration” despite the first defenders of the An-

thropocene having proposed previous historical periods, such as the Industrial

Revolution or the invention of the steam engine by James Watt in 1769. Reference

may be made here to the smoking chimneys of Manchester factories. But precisely

this origin narrative, based on the historical experience of the West, is criticized

from a Latin American perspective. Manchester’s industrial dynamics relied on the

supply of cotton for textile production or sugar as a source of calories for the labor

force. Both resources were produced in new plantation systems on the Atlantic

coasts of America based on the introduction of neobiota and the labor of enslaved

people forcibly brought from Africa. Equally worthmentioning is themega-mining

that emerged during the European colonization of Latin America, symbolically

expressed in the system of Potosí, the silver mining center in present-day Bolivia.

The silver mined there laid the foundations for the capitalist development and

subsequent industrialization of Western Europe. Thus, mega-mining and plan-

tation economies do not constitute mere gradual changes in human use of the

environment, but rather mark a fundamental and planetary rupture in the social

metabolism, that is, in themanagement, use, and exploitation of natural resources.

Recognizing the deepest historical roots of the Industrial Revolution leads us to

reconstruct a genealogy of the Anthropocene in which it cannot be separated from

coloniality, the rise of the capitalist world system, and racial capitalism.Thus, 1492,

the year ofEuropean contactwith theCaribbeanand theAmericas, is a turningpoint

in world history and represents a fundamental rupture for the Indigenous peoples
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and cultures of America. Along with the conscious and unconscious introduction

of new plant and animal species, European pathogens arrived in America, together

with the colonial violence against Indigenous peoples, a massive number of fatali-

ties, and the consequent cultural ruptures. Ninety percent of the Indigenous popu-

lation died as a result of the conquest, either through direct violence, the destruc-

tion of their living conditions, or the introduction of new germs. It was one of the

greatest genocides in history, wiping out 10 percent of the world’s population. The

abandonment of a large part of the agricultural area and the subsequent sponta-

neous reforestation caused a drop in global temperature at the beginning of the sev-

enteenth century, coinciding with the beginning of the Little Ice Age – responsible

for extreme atmospheric events on the planet.

Inbiological terms, theColumbianExchangewas so fundamental that biologists

set 1492 as the milestone for the categorization of neophytic plants, distinguish-

ing them from the native plants established in a given biome. With the Columbian

Exchange of species, a homogenization of flora and fauna took place between the

American continent, Africa, and Eurasia.

The criticism of European/Western capitalism as a driver of the Anthropocene

goes hand in hand with a radical critique of European/Western modernity and the

recognition that the Anthropocene puts an abrupt end to the European teleological

notions of development, progress, and civilization. We stress the criticism of the

leveling effect of the Anthropocene concept in the way that it has been coined by the

natural sciences, insofar as it implies that the human species is responsible for the

great transformations of the environment towhich the concept refers.Thedanger of

this approach is to ignore not only the sociohistorical differences between theGlobal

North and the Global South but also the differences between different ethnic and

“racial” groups (even if we acknowledge the fact that there are no biological races),

as well as those between social classes within the respective regions of the world,

especially in terms of consumption patterns or even cosmological representations.

Not all human societies have a predatory approach to the non-human environ-

ment, nor do all humans have the same ecological footprint. Perceiving human be-

ings as a single species that destroys ecological environments ignores asymmet-

ric power relationships and how they influence interactions and practices between

human beings and the environment. Some voices from the humanities, however,

are beginning to question the absolute rejection of the species category.They advo-

cate the cultivation of a dual perspective that addresses not only the asymmetries of

power that fracture human experiences and histories but also the geobiological his-

tory of the planet,where the human species constitutes aminority life form,despite

having undoubtedly become a geological force with a profound impact on the entire

planet.

In this sense, the notion of the Anthropocene requires us to question precisely

thegapbetween the scientific ideaof a single planetary system, theuniverse,and the
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multiverse of forms of existence and life on Earth. Despite recognizing and stress-

ing theneed forplanetary thinking, this handbookhighlights the currentdisconnect

between global quantifications of systemic limits and the political and social reali-

ties historically constructed in the territory.This is where the handbook revisits the

concept of planetary boundaries, approaching it from the social sciences and thehu-

manities. Inotherwords,whileEarth systemsciences conceiveof theplanetary from

a satellite’s point of view, we will get closer to the ground without completely losing

our planetary perspective. We will reduce the spatial scale to the regional and lo-

cal while also adding temporal depth, which we will then attempt to reconnect with

the planetary perspective. This approach is necessary if we want to investigate the

impact that different regions had on the acceleration or slowdown of the planetary

rise of the Anthropocene during different historical conjunctures. It is also relevant

for keeping the focus on the extremely unequal socioenvironmental dynamics of the

Latin AmericanAnthropocene,whereEuropean/white settlers “naturalized” Indige-

nous and Afro-descendant peoples as exploitable resources.

On the other hand, the Anthropocene’s genealogy is invariably constituted as a

history of conflicts and crises, having developed in Latin America from the begin-

ning of the Conquest to the present day in a very violent way. However, those who

were subject to such violence should by nomeans be understood only as passive vic-

tims. In this particular region, there have always been creative social responses to

overcome multiple socioecological crises. From our perspective, these approaches

are an integral part of a genealogy that cannot be conceptualized solely as a linear

history of decline.

Through these debates between the editors of the handbook, we identified the

most important thematic axes for understanding the Anthropocene’s genealogy.We

enter into a critical dialogue around the general approaches of a planetary Anthro-

pocene, expressed, for example, in the debate on planetary boundaries and the his-

torical and contemporary experiences and reflections proposed by the social sci-

ences and Latin American environmental humanities. Faced with the continuous

conjunctures of colonization from the Conquest to current extractive practices, the

importance of deforestation, and the dynamics of the technosphere’s advance, espe-

cially in urban zones,we identify landuse as a paradigmatic theme for understand-

ing the Anthropocene from Latin America. For this reason,we dedicate the first vol-

ume of the series to this topic. Within this theme, we are interested, firstly, in as-

pects of environmental change associated with different forms of land use, such as

planting, ranching, livestock,or the large-scale clearcuttingof forests for infrastruc-

ture projects. In addition, we are especially interested in the interconnection with

extremely unequal and sometimes violent social processes and crises that originate

from these aggressive land uses.

Biodiversity is another central aspect of the Anthropocene discussion. Latin

America and the Caribbean are home to 40 percent of the world’s biological diver-
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sity and seven of the world’s twenty-five biodiversity hotspots, including six of the

seventeen megadiverse countries and the second-largest reef system on the planet.

This region also has Indigenous forms of management, as well as a long history of

preservation that is threatened by dynamics of commodification anddispossession.

For this reason, a volume is dedicated precisely to biodiversity.

A research project on the Anthropocene, such as the one we present here, must

necessarily pose questions related to climate changewithout reducing it exclusively

to the global variation of theEarth’s climate due tonatural causes.TheAnthropocene

has caused unprecedented changes in this regard in Latin America, often linked to

social conflicts and demands for environmental justice. On the other hand, the is-

sue ofwater is inevitably related to climate change and raises important questions

on issues such as human consumption and pollution.This vital resource has gener-

ated numerous socioenvironmental conflicts during the Anthropocene. Therefore,

two volumes in this series are dedicated to climate change and water, respectively.

Due to its importance since the beginning of the conquest,we dedicate a volume

tominingandenergy,whichaddressesminingextractivismfromthe silver ofPotosí

to the lithiumof the Altiplanos’ salt flats.Mining is inextricably intertwinedwith the

energy sector and its various regimes. Both are linked to specific social processes

and structures, in particular, the extreme exploitation of labor leading to slavery, as

well as the displacement of Indigenous populations in favor of the use of fossil, or

even renewable, energy.These tensions and contradictions comprise the focusof our

volume on the subject.

In the discourse on the Anthropocene in the humanities and social sciences, the

visual and artistic representation of the concept has occupied a special place, as the

questionofwhat imagesweuse tonarrate theAnthropoceneemergedquite early on.

For this reason, we are dedicating a special volume to the visual representations of

the Anthropocene’s genealogy.

In a complex project such as this handbook series of the Anthropocene from

Latin America, it seems appropriate to provide guidelines to facilitate reading for

all kinds of audiences. The handbook is neither a simple edited volume nor a com-

pendium. Rather, it is organized according to a conceptual matrix in order to un-

derstand and address the Anthropocene’s genealogy from Latin America.Therefore,

all volumes have the same basic structure. Each is structured by a temporal axis di-

vided into three historical periods: the colonial era, the middle of the nineteenth

century to 1950, and 1950 to the present day. In turn, each of these respective pe-

riods is preceded by a general historical introduction to the topic. This allows for a

contextualization from a broad Latin American perspective,making it easier for the

reader to navigate the general debates. After this contextual introduction, the main

entries follow.These entries synthetically discuss theAnthropocene’s genealogywith

respect to the volume’s theme in large regions of Latin America. From the south to

the north of the Latin American continent, the reader will find for each of the three
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historical periods five descriptive and analytical chapters of about 10,000 words,

including a coherent bibliography, on the Southern Cone, the Andes, the Amazon,

Mesoamerica, and the Caribbean. To depict the structure of the handbook’s matrix

in more detail, we first present a concise characterization of the three relevant pe-

riods, placing special emphasis on the phases of intensification and acceleration of

anthropocenic dynamics. Secondly,we present the regions of Latin America and the

Caribbean that will help us to analyze anthropocenic dynamics beyond themethod-

ological nationalism that still predominates in the social sciences. And thirdly, we

explore the different elements and variables that are covered in this volume on bio-

diversity.

Periods of the Anthropocene’s Genealogy in Latin America

Since its proposal in 2000 by Paul Crutzen and Eugene Stoermer, the Anthropocene

has now begun the process of being ratified as a new geological epoch in Earth’s his-

tory. Although the Anthropocene Working Group, a subgroup of the International

Commission on Stratigraphy, is interdisciplinary, the argument for the ratification

and acceptance of a new epoch is purely geological. In other words, for the Com-

mission to recognize the Anthropocene, it needs, first and foremost, stratigraphic

evidence of such planetary human influence on all natural systems. That is to say,

it looks for a marker, the so-called “golden spike,” in the natural record of soil and

rock layers, as well as the atmosphere. Evidence from Earth system science and hu-

man history points to a post-WorldWar IImarker in the 1950s. In 2023, the Anthro-

pocene Working Group (AWG) proposed Lake Crawford, in Canada, as the Golden

Spike, given that the radioactive fallout from the atomic bomb tests of the 1950s

and other anthropogenic changes in the environment are especially marked here.

Although this proposal has not been accepted by the Geologists of the Subcommis-

sion on Quaternary Stratigraphy in 2024, it coincides with the beginning of a phase

thatmembers of the AWGand associated researchers have dubbed “TheGreat Accel-

eration.”This time reference, from 1950 to the present, is included as the last of three

axes that we have identified as relevant to a specifically Latin American perspective

on the genealogy of the Anthropocene. However, we argue that to understand the

process that led to the geological definition of the Anthropocene, it is necessary to

grasp dynamics and processes prior to the 1950s.

From a Latin American perspective, we propose tracing the Anthropocene’s ge-

nealogy to the European Conquest of the American continent starting in 1492 with

the Columbian Exchange, the plantation system, andmega-mining.Thus, the colo-

nial era in Latin America is understood as the phase of intensification of important

features in thegenealogyof theplanetaryAnthropocene.A secondphasebeginswith

the end of the colonial empire and the processes of independence in America. In ad-
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dition to profound political changes, this phase encompasses an accelerating mo-

ment for the historical construction of the Anthropocene, especially from the 1860s

to the world economic crisis of 1929. Finally, we include in a sui generismanner the

Anthropocene phase from 1950 to the present day.Within this phase, it is possible to

detect an intensification of anthropocenic factors in Latin America, especially since

the 1960s with the Green Revolution and oil exploitation, as well as the eighties with

neoliberal policies that accelerated extractive economies andmass consumption.

Colonial Period

1492, the year of European contact with the Caribbean and the Americas, marks a

turning point in world history. For the Indigenous peoples and cultures of Amer-

ica, it represents a fundamental rupture and even the end of their worlds. From the

perspective of the European conquerors, the so-called “NewWorld” emerges, alter-

ing the existingmedieval vision of the world. For the first time, the imagination of a

global “single world” arises. At the same time, the conquest and colonization of the

Americas become the starting point for the formation of a capitalist world system.

In this way, 1492 marks a milestone in environmental history. An interconti-

nental exchange of biota begins that fundamentally changes both the “Old” and the

“NewWorld.” Plants from America, such as potatoes, tomatoes, or corn, leave their

markonEuropeancultures andbecomenational foods.At the same time,cane sugar

makes its way into Europe and provides the energy reserves for the subsequent In-

dustrial Revolution.TheAmericas today are hard to imaginewithout the biota intro-

duced by European colonizers, from bananas, citrus fruits, and coffee to chickens,

cows, pigs, sheep, and horses.

In 1492, a large-scale socioenvironmental transformation began, from land-

scapes characterized by Indigenous land use to Europeanized ones. From this

abrupt alteration arises the accumulation of extractive capital. It is important to

recognize that, clearly, the Caribbean and American environment was not only ex-

tensively modified by Europeans, but also by the numerous and diverse Indigenous

populations that inhabited both continents, as well as the Caribbean archipelago

for millennia before. Our argument for 1492 as a turning point is one of scale and

intensification. In other words, with the arrival of European contact, specific prac-

tices of exploitation and extractivism that were unprecedented on the continent

became widespread. In fact, the introduction of new species favored the conquest

of Indigenous populations, as well as the domination of vast rural areas of the

American territory.

One of the anthropocenic processes of the colonial phase was themassive refor-

estation that occurred after the genocides of Indigenous populations as a result of

pathogensandEuropeanviolence.Thenatural scientistswhohavemodeled thispro-

cess argue that the disuse of cleared agricultural space led to a large-scale regrowth
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of forest cover – amassive carbon sink –which, in turn, tangibly cooled the climate

around 1610.This theory is known as the Orbis Spike Hypothesis and has also been

suggested as the beginning of the Anthropocene.This is a highly controversial topic

in climate science, given that this period is also associated with the beginning of

the Little Ice Age, but it raises important questions about the relationship between

human societies and the Earth system. In any case, the continuity of the colonial

process reversed this environmental dynamic, producing extensive deforestation.

On the other hand, the colonial era left as a legacy the development of the plan-

tation system that some academics have called the Plantationocene. In the plan-

tations, systematic techniques of overexploitation of nature were developed, con-

nected also to the excessive exploitation of subaltern labor, that is, Indigenous and

African slavery. Human muscle strength (African or Indigenous) was violently ex-

ploited as energy to power these plantationmachines, thus connecting to the energy

history of the Anthropocene’s formation and to the process of building European

modernity from themargins.The plantation system became an epicenter of conflu-

ence between early capitalism and racism, becoming part of the Anthropocene’s ge-

nealogy. Starting in the last years of the eighteenth century, this process of colonial

occupation was decisive in abolishing the natural limits of the solar energy econ-

omy in the imaginary of modern capitalism, opening the way for the unrestrained

and unlimited expansion of extractive frontiers. This made overexploitation of the

land a fundamental characteristic not only of the Americas and Europe but of the

global capitalist system.

From the Mid-Nineteenth Century to 1950

During the nineteenth century, the industrial model developed in the European

eighteenth century was consolidated. Although the Latin American countries that

were becoming independent sought their own ways to carry out social, political,

and economic transformations, such transformations were part of global and in-

ternational struggles of an accelerated imperialism and nationalism. Political and

economic changes brought about social transformations in the forms of produc-

tion, the management of natural resources, and the dimensions of exploitation,

accelerating towards the end of the nineteenth century. Although the break with

the colonial model was gradual, the oligarchies acquired greater power through the

Latin American independence processes, dividing and distributing capital together

with the territories of production and the complicity of the landowners.

Nationalism, represented in forms of development, also fragmented territories

and the uses of natural resources. New geographical and naturalistic explorations

andanewconquest of the environmentmarked thebeginningof thenineteenth cen-

tury.This century is also considered the era of the secondglobalization, entailing the

consolidation of unequal ecological exchange. There is talk of a second Columbian
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Exchange related to a global metabolic fracture. Based on this logic, exchange net-

works were consolidated. This involved not only the exchange of raw materials for

industrialized goods, but also the trade of difficult or impossible to replace goods –

such as energy, soil nutrients, and biodiversity – for rapidly replenished goods, such

as industrial products.

The period between the 1860s and the world economic crisis of 1929 served as

a phase of economic liberalization and modernization associated with a new inte-

gration of the region into world capitalist structures and a strong reinforcement of

extractive economic sectors. Within the framework of the handbook, it can be un-

derstood as a phase of intensification and acceleration of the Anthropocene, compa-

rable only to themetabolic rift of the Conquest.With the exception of a few regions,

the predominant agriculturalmodel was the exploitation of vast haciendas and plan-

tations. In addition, this period is characterizedby aprocess of internal colonization

and land grabbing in peripheral regions, referred to by some historians as the Sec-

ond Conquest.The extraction of rawmaterials such as rubber, henequen, andmate

gave rise tonewestates (latifundios), export-oriented elites, the establishment of feu-

dalized forms of labor exploitation, and the rapid destruction of natural landscapes.

State formation played a crucial role in the structure of the nineteenth century,

marking the definition of new forms of land use and outlining enclave economies in

various regions of Latin America. This process was strengthened by new technolo-

gies such as steam, electricity, and the subsequent modern means of transport de-

rived from these technological innovations. In the economic transformation of in-

dependent Latin American countries, foreign capital investment played a key role,

both in the exploitation of agricultural land and inmining. Foreign companies from

the United States, Great Britain, France, and Germany accelerated economic and

political transformations, directly impacting land exploitation.

With regard to land tenure, the transformation of properties contributed to

the displacement of Indigenous communities and the cooptation of others who

had been exploited under conditions of semi-slavery in the hacienda system. This

phenomenon was observed in different regions of Mexico, the Andes, and the

estancias (ranches) of the Southern Cone. In Caribbean countries, independence

came late and led to new dictatorships at the beginning of the twentieth century.

Demographic growth went out of control in some regions, leading to a separation

and even segregation between the rural and urban worlds. The motto of “Progress

and Order” regulated business and daily life in the nineteenth century. This in-

cluded hygiene and control measures conducive to new forms of segregation and

inequality, which in turn had negative impacts, both on Indigenous communities

and on increasingly urbanized populations. It should be noted that at the end of the

nineteenth century, the first responses emerged to mitigate anthropocenic effects.

Conservationism was consolidated with the creation of natural protected areas in

several countries.Thebiotic flowbegan to be controlled–albeit under a reductionist
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conception of conservation spaces – either as untouchable and unaltered areas,

intended as pristine or as reservoirs of exploitable resources in the future.

From 1950 to the Present

Theperiod from themid-twentieth century to thepresent is known, fromananthro-

pocenic perspective, as the Great Acceleration. It is a period marked by the acceler-

ated consumption of natural resources, raising serious questions about the viability

of the Earth system. This phenomenon is the result of important transformations

in the world economic system, including the exponential growth of gross domestic

product (GDP),population growth, increasingurbanization, energy production and

consumption, and the use of fossil-based fertilizers, among other variables.

All of these large-scale socioeconomic transformations have drastic effects on

the components of the planetary system beyond the expected natural variations. In

the context of Latin America, these changes are reflected in the modification of the

phosphorus and nitrogen cycle, which has resulted in the eutrophication of rivers

and soil degradation due to industrial agriculture. In addition, an alteration has

been observed in the carbon cycle with the loss of sinks due to deforestation and

a dangerous increase in carbon dioxide and methane emissions from agricultural

sources. Also, changes have been registered in the hydrological cycle with more fre-

quent extreme events of droughts and floods and greater impacts due to the vulner-

ability of productive systems and urban habitats. Furthermore, there has been an

increasing demand for water reservoirs for irrigation and hydroelectricity. Another

relevant impact is the simplification of ecosystems and agroecosystems, which has

led to a generalized loss of biodiversity.

Since the mid-twentieth century, Latin American governments and elites have

assumed changing roles in driving their nations’ developmentmodels and schemes.

In the first stage, coinciding with developmental theory, production and consump-

tion were oriented towards the “catch up,” the theory of rapidly reaching the

progress and well-being of Euro-Atlantic societies. During this period, local elites

and governments adopted a planning approach to the future, with a programmed

increase in the scale and pace of production. The import substitution model was

implemented, allowing some countries in the region to satisfy the domestic market

and to industrialize moderately: Brazil, Argentina, and Mexico being the most

prominent. The Economic Commission for Latin America (ECLAC) was created

in 1948, and the dependency theory was developed, which allowed the region’s

situation of marginalization to be explained from a structuralist perspective.

Towards the end of the 1990s, with the wave of neoliberal policies across Latin

America, the role of the state was consolidated as a facilitator and intermediary for

private transnational capital.Under this scheme ofwelfare political control, compa-

nieswere able to freely accessnatural resources and territories throughmechanisms
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such as public-private partnerships. In parallel, selective integration into the world

market based on the exploitation of natural resources encouraged agroindustry and

extractivism, such as mining, agroforestry, or fishing. With the new millennium,

progressive or neodevelopmental governments spread throughout the region. Al-

though they assumedgreater roles of state control andplanning, these governments

facilitated the arrival of global capital mainly oriented to the production and export

of rawmaterials associatedwith the commodity boom,aimedat increasing the pub-

lic budget allocated to social policies.Despite their differences, all thesemodels have

had in common the primary target of economic growth as the governing axis of the

economy,aswell as public policies aimed at strengthening the economic bases of the

Great Acceleration.

In this period of acceleration, an increase in the rate of extraction of natural re-

sources for theworldmarket has been seen, giving rise towhat are known as old and

new extractivisms that include themining, agriculture, forestry, fishing, and urban

sectors. In addition, there has been a newGreenRevolution characterized by the use

of monocultures based on transgenics, the massive use of harmful agrochemicals,

and intensive water consumption. Large areas of the region have also been defor-

ested for the expansion of the agricultural frontier, leading to a further significant

loss of biodiversity.

Another crucial aspect of theGreatAccelerationhasbeen theneed to increase the

production and diversification of energy sources. In Latin America, there has been

an early use of hydroelectric energy, creatingprofoundenvironmental impacts,both

in the flowof rivers and in the production of greenhouse gases that have contributed

to global warming.Widespread rural and urban electrification processes have been

favored. However, hydrocarbon extraction has also played an important role. New

frontiers of oil exploitation, whether offshore (the Brazilian coast and the Gulf of

Mexico) or in the Amazon rainforest (particularly in Peru and Ecuador), have helped

to increase the supply of fossil fuels in the global market and to delay the inter-

national energy transition. In fact, the accelerated integration into global markets

has led to the advancement of production frontiers towards non-anthropized areas,

causing significant impacts on natural ecosystems and local communities. In addi-

tion, therehas beenagrowingpresenceoffinancial capital andfictitious economies,

characterized by cycles of financial crisis.During this period, internal, regional, and

international migration has taken on a new dimension in terms of quantity and

quality. In particular, regional migration has intensified due to greater obstacles

blockingmovement to the countries of the North, although there are still migratory

flows to those regions. On the other hand, water management has been oriented

towards intensive extraction, both in the industrial and agricultural spheres, gener-

ating significant pollution of the region’s main hydrographic basins.

Anthropogenic climate change and natural climate variability are also promi-

nent phenomena during the Great Acceleration.The Latin American region is one of
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the largest terrestrial carbon sinks, in part due to the existence of biomes with less

anthropogenic transformation, such as the Amazon, theMayan Jungle, and Patago-

nia.Greenhouse gas emissions, however, have not been kept below the sinks.Mean-

while, the increase in the scale of agroindustrial andurban enterprises has produced

a continuous increase inwaste generation andpollution.During theGreat Accelera-

tion, an increase in economic and social inequality has beenobserved in LatinAmer-

ica, which has meant that different social groups have different levels of destruc-

tive capacity. A significant change has been the relative loss of the states’ monopoly

on the use of force, leading to the emergence of organized crime groups that are

involved in the processes of production and environmental predation, controlling

territories in both rural and urban areas. At the same time, Latin America has wit-

nessed the rise of resistance movements and proposals for local alternatives, espe-

cially around feminism and environmentalism.

Technological changes and transformations in communications have been pro-

found and extensive during this period. Satellization and fiber optics have revolu-

tionized communication media, allowing for a diversity of messages and greater

appropriation of themedia by subalternizedmovements and organizations.Never-

theless, there has also been a concentration in the distribution of culturalmessages,

posing challenges in terms of the democratization of information and culture.

In conclusion, theGreatAccelerationhasbeenaperiodof intense socioeconomic

and environmental changes in Latin America.The accelerated consumption of nat-

ural resources, development models oriented to economic growth, extractivism,

water management, anthropogenic climate change, inequality, and migration are

some of the key aspects that define this stage. Latin America faces significant chal-

lenges in achieving a sustainable development that guarantees the preservation of

its natural resources and the well-being of future generations.

Anthropocene Regions in Latin America

Regarding space, the handbook combines the perspective of planetary boundaries

with a regional approach that takes into account the local and regional specificity

of climates, ecosystems, and socioenvironmental relationships.The operationaliza-

tion of this regional approach for the handbook project poses a complicated task. In

macro-regional terms, the handbook is limited to what today corresponds to Latin

America, including South America, Central America, Mexico, and the Caribbean.

However, given the wide variety of climates and ecosystems in this vast region, we

have proposed to define smaller and, at times, even larger areas. To this end, we do

not want to rely solely on the geopolitical units of nation-states – important entities

for the political regulation of the environment. Often, such territorial divisions ig-

norenatural boundaries,while,at the same time,climate extremes tend todisregard
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human-created national borders. Finally, from a heuristic standpoint, we chose to

define five areas that we consider suit what we would like to show in the six hand-

books and that, according to our approach, are characterized by a certain ecological

and cultural coherencewithout national borders.Fromsouth tonorth, these regions

are as follows: the Southern Cone, the Andes, the Amazon, Mesoamerica, and the

Caribbean.

Southern Cone

The Southern Cone can be defined in a combined manner. In biophysical terms, its

hydrographic network, which corresponds to the Rio de la Plata Basin, stands out.

In geopolitical terms, it is defined by historical processes that determine flows of

people and material wealth. While still taken into account, these flows transcend

the national borders of neighboring states. From a political-administrative point of

view, the definition of the Southern Cone has varied. In the colonial past, the de-

limitation of the viceroyalty of the Rio de La Plata and the Jesuit-Guarani territory

outlined a region.The Southern Cone would encompass Uruguay, Argentina, Chile,

Paraguay, southernBrazil, andeven the southeastern tipofBolivia, forminga region

with common structures in a heterogeneous scenario. More recently, the Southern

Cone acquired geopolitical meaning in the seventies, as well as a commercial and

customs significance with the creation of Mercosur in the nineties.

In the colonial period, the region was an important corridor that linked the

silver mines of Potosí to the Atlantic. Much of the territory of the Southern Cone

hadnot yet been conquered and controlled by the SpanishCrownbutwas kept in the

hands of various Indigenous peoples. The southern part of the region, especially,

was controlled by the Mapuche, whom the Spanish Crown could not conquer. Dur-

ing the colonial period, the relationship between Indigenous peoples – particularly

the Guaraní in south-eastern Bolivia, southern Brazil, northern Argentina, and

Paraguay – was fundamental for inter-ethnic relations and landscape transforma-

tions, especially due to the Jesuit presence until their expulsion at the end of the

eighteenth century.

This geopolitical situation changed dramatically in the second half of the nine-

teenth century. We can speak in the Southern Cone of a Second Conquest, which

found its highest expression in the bilateral Chilean-Argentine military campaign

against the Mapuche in the 1860s.
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Figure 1: Anthropocene Regions in Latin America

Source: Own Elaboration.

Parallel to this violent grabbing of Indigenous territories, a massive process

of European immigration took place. In the middle of the nineteenth century, the

SouthernCone states received a large number of settlers of European origin. In fact,

the Brazilian Southeast, especially the megalopolis and the interior of São Paulo

and even Rio de Janeiro, can be integrated into the Southern Cone due to its similar

characteristics in terms of economic structures and the important role played by
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European migrations in its overall human composition. Colonial and neocolonial

ambitions to create “Neo-Europes” are reflected in many city names, urban land-

scapes, dietary habits, and agricultural practices in the Brazilian Southeast. From

a European perspective, mass immigration was a biopolitical solution for the rural

population, impoverished andmade redundant by industrialization.

The environmental characteristics of the Southern Cone region vary widely due

to its extensive territory and geographical diversity.The region is home to a great di-

versity of ecosystems, including subtropical rainforests, temperate forests, steppes,

grasslands,wetlands, deserts, and glaciers. On this backdrop of complexity, hetero-

geneity, and abundance of natural resources, there are some structuring features of

the territory that provide it with identity. A very important one is the presence of its

threemain rivers: Paraná (4,352 km), Paraguay (2,459 km), and Uruguay (1,600 km),

which make up the Río de la Plata basin. These rivers are among the largest in the

world, while the Rio de la Plata estuary is the widest in the world.

The La Plata Basin, the central part of the Southern Cone, integrates a large

part of the territory of Brazil, Argentina, and Uruguay, as well as all the territory of

Paraguay. In this vast territorial expanse, various biomes or ecoregions converge,

each with very distinctive characteristics. Some have already undergone severe

transformation or degradation, while others are on the path to degradation: the

Paranaense Forest, the Pantanal, the Chaco, the IberáWetlands, the Pampas Grass-

land, the Delta, etc. All these are unique ecosystems globally and hold significant

ecological value. One of the largest wetland systems in the world is also in its

territory, including the recharge and discharge areas of the Guaraní aquifer.

Historically, the colonization of the interior took place mainly through the

Paraná, Paraguay, and Uruguay rivers. These also form the transportation routes

that today connect the region to the world market. Large quantities of soybeans,

cereals, meat, and iron ore are shipped here.

But it is not only the La Plata Basin that gives the Southern Cone its identity.

In turn, a second integrating pillar of the region is the presence of the Andes, as an

axis that structures a specific space and a fundamental part of the territory. Chile

to the west and the Andean regions of Argentina and Bolivia to the east create a

socioenvironmental-cultural framework of notable specificities. In the case of the

Southern Cone, the southern Andes, with their two sub-regions, are key. First, the

arid Andes – from the north of the Chilean-Argentine border (Cerro Tres Cruces) to

the Pino Hachado Pass in northern Patagonia – stand out for their aridity and their

great heights, such as Mount Aconcagua (6,960 m MSL). The Atacama Desert is an

ecosystemcharacterizedby its extremedrought,with precipitationnot exceeding 18

mmperyear. It is a subregionwith intensegeopolitical andsocioenvironmental con-

flicts in which, as a result of productive activities, considerable changes have been

observed in the natural environment, related to mining activities, such as large-

scale copper and lithiummining.Thesemetals have become emblematic of the new



Kaltmeier et al.: The Anthropocene as Multiple Crisis 31

mining impetus in the triangle of deposits formed by Chile, Bolivia, and Argentina.

In this region, there are also a series of socioenvironmental problems, which can

be interpreted as the result of human-induced alterations to the natural environ-

ment that have affected thepopulation.Thesecond sub-region is thePatagonianAn-

des, extending south of the Pino Hachado Pass with the Patagonian Andean Forest.

In southern Argentina and Chile. we find Patagonia, which extends from the Col-

orado River in Argentina to the Strait of Magellan in Chile, covering approximately

1,043,076 km² in total.The strait, as a natural inter-oceanic passage, saw great com-

mercial activity until the inauguration of the Panama Canal at the beginning of the

twentieth century. Another view of this region is from the fragmented and insu-

lar coastal edge connected to Antarctica,with a population attentive tomaintaining

sovereignty flags.

Faced with the vastness of resources, the notion of dispute has been present in

the various territories of the Southern Cone, fromGran Chaco to Patagonia and the

Southern Andes, the land where colonists exercised sovereignty by eradicating the

aborigines.Thegenocideof theoriginal peopleswasaccompaniedby thedestruction

of the ecosystems in which they lived. Further west, in Chilean territory, another

dispute: the resistance of the Mapuche people to the advance of the Chilean army

from the north and the colonists from the south. This conflict remained active for

much of the nineteenth century and does not seem to be fully resolved. Conflicts

over Indigenous territories are still active and are exacerbated by interest inmining

areas, the southern sea for salmon farming, or the rivers for hydroelectricity, among

other resources.

The Southern Cone has been blessed with an enormous variety of flora and

fauna and extensive ecosystems. However, rapid population growth, industrial

expansion, mining, agriculture, forestry, and large-scale hydraulic engineering

projects have caused great territorial deterioration and strong socioenvironmental

conflicts throughout history. This history is indicative not only of the abundance

of natural resources and the natural productivity, goods, and services provided

by these ecosystems but also of the tensions, imbalances, and conflicts that their

exploitation has caused throughout their historical development. In conclusion,

the Southern Cone presents itself as a region rich in biogeographic and cultural

diversity, marked also by significant environmental and socioeconomic challenges.

The sustainablemanagement of its natural resources, the preservation of its unique

ecosystems, and equity in the access and use of these resources are key elements

for a future development that guarantees the prosperity of the region and the well-

being of its inhabitants. A deep understanding of the region’s environmental and

social history is essential to address current challenges and build amore sustainable

future for the Southern Cone.
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Andes

The Andes region encompasses the countries crossed by the Andes Mountains,

located in the tropical zone of South America, between 11° North and 27° South

latitudes. In administrative terms, it includes the south of Venezuela, Colombia,

Ecuador, Peru, and Bolivia, as well as the tropical parts of the Argentine andChilean

extreme north. From a natural point of view, the region has common elements in

relief, altitude, and climatic behavior, but with significant variations. While the

northern areas of the Andes experience two rainy and two dry seasons, the central

Andes are characterized by only one rainy and one dry season.

TheAndesMountains aredivided into twomainmountain ranges: theCordillera

Negra in the west and the Cordillera Blanca in the east. These are connected by

transverse mountain ranges and their valleys, as well as by the elevated lands of

the páramo in the north and those of the Altiplano, a wide plateau that reaches its

largest extent in Bolivia.The great elevational variation of the Andean region,which

ranges from sea level to heights of more than six thousand meters, creates several

altitudinal floors with different ecological characteristics. The climatic influence

of the El Niño-phenomenon and the Humboldt marine current, which circulate

along the Pacific coast, also translates into climatic diversity along the latitudinal

gradient. These features range from very humid ecoregions on the North Pacific

coast, such as the Colombian Chocó, to desert ecoregions on the Peruvian coast.

The Andes are home to several ecoregions that are internationally recognized as

biodiversity hotspots. In fact, the region constitutes a complexmosaic ofmore than

130 ecosystems, including páramos, punas, and Andean valleys, with high levels of

biodiversity. The tropical Andes are a leading region in endemism worldwide, with

an estimated rate ofmore than 50 percent in plant species andmore than 70 percent

in fish and amphibians.Thus, it is the region with the greatest diversity of amphib-

ians in the world, with around 980 species, 670 of those endemic.

Whenwe refer to the Andes, wemean three diverse geographic zones that com-

prise the Pacific coast, the Andes, and the Amazonian foothills.The region’s diverse

ecologies have beenused and shapedbyhumans formore than 14,000 years.The for-

mation of complex human societies based on agriculture dates back approximately

one thousand years before the Inca expansion in the fifteenth century.On the coast,

the construction of monumental structures and urban centers in several valleys of

the central and northern coast of Peru, such as the Supe Valley, cannot be compre-

hended without taking into account the maritime resources provided by the Hum-

boldtCurrent,especially the richfishery.Thekey characteristics ofAndean societies,

such as the specialization of social roles, the emergence of formal belief systems, the

increase in food production, and technologies for systematic data recording, are ev-

ident more than a thousand years before the Incas began their imperial expansion

in the fifteenth century.
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Over the millennia, Andean societies in the mountain range have employed

diverse strategies and technologies to survive and thrive in a challenging physical

environment. These strategies include the construction of irrigation systems and

terraces, innovations that enabled the spatial and seasonal expansion of agriculture.

They also facilitated the proliferation of species suitable for agriculture, such as corn

and potato varieties, as well as the domestication of camelids. In addition, Andean

societies promoted demographic expansion, especially in the mountain range.

These technologies were complemented by the emergence of dispersed settlement

patterns, allowing communities to take advantage of a wide range of ecological

zones at different altitudes, with their diverse available resources. Although these

strategies fostered the self-sufficiency of many communities, the Incan imperial

expansion introduced a policy of integration evidenced in the construction of an

extensive road network, aswell as in the relocation of ethnic groups, and the storage

and distribution of food, textiles, and other goods.

From the imperial scale to the level of the ayllus – the basic social units in

Andean communities – existing physical infrastructure and organizational prac-

tices formed the initial basis of colonial society after the invasion of the Spanish

conquerors.However, the prolonged turbulence of the conquest, aggravated by epi-

demics and depopulation processes, caused the deterioration of road, irrigation,

and cultivation systems in many areas of the Andean territories.

On the other hand, the viceregal policy of introducing large-scale mining man-

ifested itself dramatically in silver mining in Potosí, an industry that emerged as

the epicenter of large continuous movements of forced and free Indigenous work-

ers, as well as goods. This restructured communities in the surrounding provinces

and, among other environmental effects, led to deforestation. The appearance of

mega-mining during the colonial regime marked an acceleration point in the An-

thropocene,with its collateral effects of excessive land andwater use, deforestation,

and pollution.

Mainly in the northern Andes and the eastern foothills, the colonial exploitation

of gold deposits, which often relied on enslaved Afro-descendant workers, accom-

panied silver mining.Whereas the extraction of preciousmetals was crucial during

the colonial era, the second half of this period witnessed economic diversification

in many parts of the Andes. Although the wars of independence in the nineteenth

century brought about political and social changes, the exploitation of primary re-

sources remained the main economic base of the new Andean republics. In Bolivia

and Peru, the decline of mining during the wars was followed by a process of re-

covery and transformation, driven by foreign investment, industrialization in the

Global North, and the introduction of machinery powered by steam and electricity

inmanymining sites. Overall, trends toward intensification and expansion of min-

ing operations have continued into the twenty-first century in response to growing

global demand for a variety of metallic and non-metallic minerals.
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In all the countries of the region, the rise of the oil industry, especially during

the last five decades, represents a parallel intensification process in the extraction of

subsoil resources.The mining, oil, and gas industries, dominated in many cases by

transnational corporations, have been responsible both for severe ecological degra-

dation in many areas of operation and for the production of socioenvironmental

conflicts. At the same time, agricultural industrialization has had diverse impacts

on the Andean region since the second half of the nineteenth century.These include

cacao plantations in Ecuador, coffee plantations in Colombia, cotton and sugarcane

plantations inPeru, and theunrestrained exploitation of seabird guanooff the Peru-

vian coast, followed later by nitrates, to promote the development of intensive agri-

cultural systems in theNorth, especially in Great Britain and the United States.This

transfer of resources marks a profoundmetabolic rupture in Andean ecosystems.

The agrarian reforms of the 1960s and 1970s mainly caused a modernization of

the agrarian structure, including the introduction of the agrochemical packages of

the Green Revolution.With the implementation of neoliberal policies that began in

the 1980s, the orientation towards exports intensified, giving rise to newagroindus-

tries, such as the expansion of African oil palm, especially in Colombia andEcuador.

This was alongside themore traditional monocultures of coffee and bananas,which

have produced a great deal of deforestation.

In the coastal valleys of Peru, the industrial-scale cultivation of a variety of agri-

cultural products for external markets contributes to the worsening of the water

deficit faced bymany communities. Local or regional conflicts over water and other

vital resources are intertwined with the impact of anthropogenic climate change at

the trans-Andean level, driving, among other things, the retreat of Andean glaciers.

Despite a long history of colonialism and its profound legacies, many In-

digenous and Afro-descendant communities have succeeded in defending and

rebuilding high degrees of cultural and territorial autonomy. Nowadays, especially

in Ecuador, Bolivia, and southern Colombia, Indigenous movements constitute

a considerable political force, sometimes manifesting as resistance to extractive

projects or as new forms of care for the natural environment. These forms of care

are also expressed in the concept of Buen Vivir.

Although all the countries of the Andean region defined themselves asmulticul-

tural or evenplurinational in the 1990s and countries such asEcuador andBolivia in-

corporated rights of nature into their constitutions, extractivism deepened. Today,

the various socioenvironmental conflicts in theAnthropocene era are at the center of

fundamental debates about the future of the Andean region.These conflicts are also

manifested on a global scale, as seen in the Bolivian-Chilean-Argentine highlands,

which is becoming a new pole of rare earth metals extraction, especially lithium, to

support the Green Deal and the CO₂-neutral industries and transportation of the

Global North.
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Amazon

The Amazon is a region defined by its belonging or proximity to the Amazon River

basin, which crosses nine nation-states: Brazil, Colombia, Peru, Bolivia, Ecuador,

Venezuela, and the three Guianas. Each of these nations has different trajectories

in their relationship with the forest, both quantitatively and qualitatively. In Brazil,

the Amazon is connected to the Cerrado and the Northeast through a history of mi-

gration since the end of the nineteenth century, linked to activities such as rubber

extraction,mining, livestock farming,and logging.TheAmazonhas also beena sup-

posed ecological paradise towhich the victims of drought and the inequalities of the

plantation systemwere encouraged to flee and settle. In thenorth, theAmazonRiver

system is connected to the Orinoco, the third largest river in Latin America. Across

the Atlantic, the Orinoco River system was an important entry point for extractive

economic activities in the Amazon, such as the exploitation of rubber, the felling of

native trees, livestock farming, and mining. Being a difficult-to-access area for the

European colonizer, the otherness of Amazonian nature has been the source of nu-

merous myths and cultural representations that have served to justify its exploita-

tion or conservation, given that it is the largest rainforest reserve on the planet with

a great diversity of biomes.

Although the concept of theAmazonhas served to exemplify thenotionof nature

in itsmost “pristine” state, it is actually a historically constructed concept. At the be-

ginning of colonization, it was not spoken of as a totality. Rather, it was established

sociohistorically in the mid-nineteenth century, as until then, the Amazon only re-

ferred to the river and the river system associated with it. European knowledge of

the areawas gradually recorded in the cartography of the sixteenth and seventeenth

centuries, showing imaginaries built on the idea of an exotic and exuberant Eden,

as threatening as it was paradisiacal.

Despite the predominant image of a “virgin” jungle, the Amazon region is cul-

tural. It has been transformed by humans for around 10,000 years. Indigenous and

certain mestizo populations are important actors, even though forest biodiversity

is the result of millions of years of evolutionary processes prior to human presence.

During the colonial period, among European and Creole travelers and settlers, the

predominant idea was that of a “green hell,” the scene of the great drama of man

against a wild and unhealthy nature full of dangers arising from its flora, fauna, cli-

mate, and human groups, associated above all with the idea of the cannibal. Over

the centuries, various projects coexisted or alternated such as the conquest of the

jungle, its exploitation, or its occupation, later moving to a conservation discourse

framed by the idea of the region as a global natural heritage beyond the protection

managed by specific political entities.

In the countries of the Amazon, this region has generally not been a geopolitical

center, but rather a territory in a certain limbo, considered to be a reserve for the
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future.The predominance of national structures as determinants of public policies,

whether of colonization, exploitation, or conservation, does not take into account

the fact that non-human forms of life and many human populations do not always

live according to the assumptions ofWestern structures. Animals, plants, and rivers

experience and renew their existence through cycles and movements that do not

consider borders.However, the actions that each nation does or does not implement

in the junglemay determine whether the life of these beings on its borders is viable.

Both official policies and the demands of social movements are becoming impor-

tant in the continuous construction of a territory in which the Anthropocene – ap-

parently less visible here than in more urbanized places – is constantly maintained

as a structuring principle.This is evidenced by the numerous interventions carried

out in the Amazon since the first half of the twentieth century. From that point on,

an increasingly extractive economy with varying intensities broke out. In addition

to the extraction of natural resources, the expansion of nation-states entailed the

occupation of land for agriculture and livestock, as well as the development of large

infrastructure projects. By the 1970s, there was already flagrant harassment of the

jungle, marked by the invasion of the territory. There were slight variations in the

implementation of the occupation projects according to the historical processes of

each country.

Inmany Amazonian areas, the second half of the century was also characterized

by the incursion of religious missions, first Catholic and then Protestant, whose

presence had strong impacts on the organization of the native peoples, both in

the management of resources and in their relations with the environment. In the

twenty-first century, the growing political role of evangelical churches and their

representatives has been supportive of right-wing factions with little willingness

to stop environmental devastation. Instead, they have come into open conflict

with environmental and land defense movements. The case of Brazil during the

administration of Jair Bolsonaro, when the destruction of the Amazon rainforest

increased alarmingly, exemplifies this alignment of forces and the threat it poses to

the region. Given the key role of the Amazon in global ecology, the ease with which

governments, ultimately transitory, are able to trigger environmental crises that

impact their countries and the entire planet is worrying.

In contrast to this bleak landscape, several projects emerge that amalgamate

multi- and transdisciplinary perspectives with the purpose of recovering or gener-

ating ways of inhabiting the Amazon in a sustainable manner. Although the region

has become a testing ground for a newGreenEconomy, theweight of extractive cap-

italism, represented by mining and oil exploitation, among others, remains over-

whelming. In addition, harmful practices such as clear-cutting, livestock farming,

and other archaic predatory economic forms persist.

It isworth noting,however, a change in approach that considers biodiversity not

only in terms of biological diversity and physical environment, such as waters and
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soils, but also in relation to sociodiversity.The latter is perceived as an element that

must necessarily be integrated into conservation actions. In this context, non-du-

alistic thinking acquires relevance when reflecting on the Anthropocene, stressing

the need to not separate nature and culture. Instead of erecting visions based on the

ancient myth of a “virgin” jungle in which the human being is simply a hindrance –

an idea that has been used more to displace Indigenous and peasant communities

than to curb large-scale exploitation –, one must consider that the challenge lies

in building conditions favorable to ecological balance. Indigenous and traditional

worldviews, revitalized by current generations, offer ways to rethink the relation-

ship between the human and natural worlds.

Mesoamerica

We propose to include the Central American Isthmus and Mexico in a new notion

thatwecallGreaterMesoamerica.TheconceptualizationofMesoamerica,presented

by Paul Kirchhoff in 1960 and originally published in 1943, has been very useful be-

cause of its specificity, making it possible to distinguish a given area in geograph-

ical and cultural terms. Mesoamerica has solved problems associated with unclear

concepts, such asMiddle-America,used in the handbooks of the 1960s,whose trans-

lation into Spanish was never clear. In addition, it geologically identifies Mexico as

part of North America,while also being part of Latin America.However, Kirchhoff ’s

definition omits northernMexico and part of southern Central America, leading us

to propose a more inclusive notion.

In this volume, we will consider Greater Mesoamerica the geographical and so-

cioenvironmental space that encompasses the entireMexican territory, thefiveCen-

tral American nations that formed theCaptaincyGeneral of Guatemala (Guatemala,

Honduras, El Salvador,Nicaragua, andCosta Rica), as well as the present-day Belize

and Panama. Greater Mesoamerica, as we conceive it here, does not intend to ana-

lytically homogenize the biocultural diversity that characterizes this region; rather,

we start from the premise that,despite this diversity,historical processes have taken

place that present parallels in the field of socioenvironmental relations, differenti-

ating it from other Latin American territories.

In ecological and socioenvironmental terms, the subregions of Mexico and the

Central American Isthmus have peculiarities and interrelationships that we must

highlight.Mexico is amegadiverse country thanks to its geographical position, con-

nectingNorth Americawith Central America, and its strategic location between two

oceans: the Pacific and the Atlantic. This allows for the conjunction of nearctic and

neotropic vegetation in that territory.Mexico ranks first in terms of reptile diversity

in the world. Half of the country is desert, and more than 50 percent of its national

surface has a rugged topography with hills andmountains.Most of the territory ex-
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periences severedroughts,and the availability ofwater ismainly in the south-south-

east.

This is clearly a geographical Vavilov center, defined as the place of origin of do-

mesticated plant species of great economic importance. Led by corn, the dietary ba-

sis of the region, these species include chili, tomato, pumpkin, cacao, amaranth,

and others that formpart of theworld’s food heritage.Mexico hasmore than twenty

biocultural regions, where language and culture are combined with natural biolog-

ical species, generating broad and diverse knowledge systems. Mexican cuisine, in

recognition of this biocultural richness, has been declared an Intangible Cultural

Heritage byUNESCO.However, thiswealth is under threat and requires urgent pro-

tection measures.

Central America stands out as the only region in the world with both an inter-

continental and an interoceanic position. This isthmus links North America with

South America, separating the Pacific Ocean from the Caribbean Sea. It extends

from Tehuantepec in southern Mexico to the Atrato Valley in northeastern Colom-

bia. Formed 3 to 4 million years ago in the Pliocene, the isthmus has been a bridge

for North-South movement for about 10 to 12 thousand years. Its unique location

gives it a variety of contrasting landscapes, includingmountain ranges, intermoun-

tain valleys (altiplano), hillsides, and coasts. The region is characterized by its cli-

matic diversity. Tropical and subtropical climates predominate, but microclimates

abound.

There is a great contrast between the mountainous areas – composed of hills,

mountains, volcanoes, and plateaus – and the slopes. This climatic diversity is re-

flected in the region’s natural richness. Its diverse life zones host forests that range

from the very humid, humid, and rainy to the dry.The isthmic condition of Central

America explains the presence of flora and fauna from North and South America.

Until Nicaragua, the vegetation is nearctic, and from the south of Costa Rica, the

vegetation becomes neotropic.The combination of species in these regions explains

the vast biodiversity of this subregion.

Greater Mesoamerica clearly covers a period that precedes the beginning of the

genealogy of the Anthropocene,which, from this project’s perspective, stems largely

from the European invasion. However, we will limit the period of study in these

handbooks starting with the considered territories’ conquest, that is, the colonial

period, based on the logic of the intensification of exploitation processes.Therefore,

the concept of Mesoamerica present in the contributions of these handbooks must

be understood from a broad geographical, cultural, and socioenvironmental sense,

as stated above. It is, then, an operational concept that does not ignore the diffuse

and subtle nature of inter- and intraregional divisions,nor does it ignore the socially

constructed nature of any spatial delimitation, especially – although not exclusively

–when it comes to socioenvironmental relations.
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Caribbean

The Caribbean, whose core was delineated by different groups of various-sized is-

lands, is characterized by the territorial interaction between these insular andmar-

itime spaces, as well as the surrounding coastal areas in the Gulf of Mexico. This is

known as the Circum-Caribbean, and we include it in our conception of what we

call the Greater Caribbean, which also includes the Atlantic coast of northern Latin

America with Colombia, Venezuela, and the Guianas. It was the first region “discov-

ered” by Christopher Columbus.The island of Hispaniola (currently the Dominican

Republic and Haiti), in particular, became the geopolitical epicenter of the Spanish

and other European powers. It was called “the gateway to the Americas,” at least un-

til the mainland (Tierra Firme) – with more promise – was discovered and began to

be conquered.

From the perspective of the Anthropocene’s genealogy, the Caribbean is a par-

ticularly vulnerable region in relation to climate change in historical times, i.e., the

colonial imaginaries of “primitive climate engineering,” and also to anthropogenic

climate change since the Great Acceleration. First, the Caribbean archipelago has

been especially exposed to weather extremes such as hurricanes, droughts, and ex-

treme rainfall, as well as to geological extremes such as volcanic eruptions. Sec-

ond, these small island ecosystems were extremely sensitive to disturbances, such

as large-scale deforestation undertaken by colonizers to create sugar plantations.

The Caribbean is a point of confluence between various geographical areas of

the American continent, located in the middle part of the continent in much of the

Atlantic Ocean.This has allowed large territories of the Caribbean to become gate-

ways, both by sea and by land, for the migrations of people from European coun-

tries and the American continent itself. In addition, the Caribbean was the first re-

gion in the Americas to experience migrations of flora and fauna, especially with

the arrival of Spanish inhabitants who introduced new livestock species and vari-

ous agricultural products.Theanthropogenic change causedby theEuropeanarrival

was, to a large extent, related to the introduction of pathogens, causing themassive

death of Indigenous populations and the abandonment of land cultivation in differ-

ent Caribbean regions.

It is no accident that, until today, the Caribbean is recognized globally as a large

tropical andmountainous area contrasted with coastal activities. It brings together

vast territories with a wealth of terrestrial and maritime biodiversity that, for cen-

turies, have been a meeting point for migrants from Europe, America, Asia, and

Africa. The migratory diasporas to and from the Caribbean had such intense peri-

ods that we can say the region has provided conditions for complex and conflicting

mestizaje.

After European colonization and the beginning of the transatlantic slave trade,

the extractive plantation industries, which exploited the labor of large numbers
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of enslaved Africans, gave rise to highly stratified and socially vulnerable societies

in this geographically fragile environment of small islands. From this perspective,

there are numerous analogies and a shared history of forced migration, racial

stratification, and systematic ecological exploitation as in the Brazilian Northeast.

Both regions, of roughly the same demographic size, are fundamental nexuses

of the Afro-Atlantic world and constitute spaces of ecological circulation that are

paradigmatic for the colonial plantation system, in addition to its enduring legacy

in the creation of the Anthropocene.The northernmost part of Northeastern Brazil,

that is, states such as Ceará and Rio Grande do Norte, are sometimes included in

classifications of the Caribbean.

During the colonial period, the Caribbean was one of the most important mar-

kets for people exploited by the international slave trade, financed by European eco-

nomic powers. To a large extent, current migrations from the Caribbean are due to

very complex processes of the anthropocenic degradation of territories and popular

settlements, as well as to the violent penetration of criminal groups that have forced

large sectors of the civilian population to take refuge in neighboring countries or

seek migratory routes to the United States.

Since the conquest, violence andpolitical instability shape theCaribbean region.

At the end of the eighteenth century,Haiti was the epicenter of the firstmajor revolt

of people freeing themselves from the yoke of slavery in America. Since then, the

conditions of slavery and labor exploitation have been intolerable for large sectors of

the civilian population. However, at the same time, the Caribbean has been a space

of great transformation and anthropocenic resilience, despite extractivist policies

focused on land use changes, the exploitation of aquifers, the introduction of non-

endemic fauna and flora, the extraction of oil, clandestine logging of forests, and the

extraction of minerals. Countries such as Cuba, Haiti, Barbados, and the Bahamas

are just a few examples of nations that have experienced dramatic transformations

with great effects on their inhabitants due to the extractive policies implemented

from colonial periods until today.

In anthropocenic terms, Indigenous and Afro-descendant communities have

been especially affected due to the occupation of their ancestral territories and the

implementation of industrial-scale monocultures. Paradigmatic examples of this

are bananas, cacao, and coffee, products with great global demand that are grown

using labor under precarious conditions, often equivalent to slavery. Another man-

ifestation of anthropocenic devastation in the Caribbean is sugarcane, which has

resulted in extensive deforestation to grow tubers imported from the Philippines,

depleting water reserves due to intensive water use.

In addition, the mining of precious metals such as gold and silver has been a

significant factor of anthropocenic devastation. Land use and the pollution of rivers

with toxic substances, such asmercury and cyanide, have seriously affected the nat-

ural environment.Coppermining since thenineteenth century andnickelmining in
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the twentieth century have had a global impact and have wreaked havoc on diverse

ecosystems.These activities have also profoundly transformed the region’s cultural

forms and traditions.

In short, the Anthropocene has had a significant impact on the Caribbean

region, especially from the nineteenth century to the present, due to abusive and

uncontrolled extractive policies in populations that have suffered a long history of

systematic impunity, corruption, government abuses, discrimination, and endemic

racism. In addition, the phenomenon of mass tourism in the twentieth century

has affected the natural resources and biodiversity of jungles, mountains, and

beaches through the international sale of land and property to European and North

American foreigners. Finally, we wish to emphasize that, given the historical legacy

of colonialism, slavery, and continued economic dependence on European powers

– even after political independence – together with anthropogenic climate change,

these small island states remain vulnerable. However, creative regional solutions

are emerging to address the climate crisis, especially in the form of specifically and

innovatively structured disaster insurance programs.

Biodiversity

Defining and assessing biodiversity – a term that has almost become a cliché – is a

complex challenge for many reasons. First, because we study biological diversity at

the same time that it is precipitously collapsing in front ofus.Moreover, it is not sim-

ply a matter of quantifying the presence of species of flora or fauna in a given space

and time. Biodiversity also entails phylogenetic variation (i.e., whether species be-

long to the same genus or to several genera), the balance between populations of

each species, and genetic diversity between individuals of the same population. All

this is relevant: diversity does not depend only on the absolute number of species,

but on the medium and long-term sustainability of populations, their continuity,

and – remembering that life is never static, but a constant change without prede-

termined directions – on their capacity for adaptation, speciation, and resilience in

the natural processes of selection. Crucial factors such as biomass levels and nutri-

ent retention in the soil depend on this diversity, as well.

Biological diversity includes a universe of relationships, coexistence, and pro-

cesses in which human beings have been unequivocally involved since we appeared

on the faceof theplanet. Inassessing trends in the rateofdiversity loss in the coming

decades, a group of scholars must project different scenarios according to different

socio-cultural choices that depend on civil societies, government agencies, interna-

tional organizations, Indigenous peoples, Afro-descendant, and peasant communi-

ties, as well as scientists.The loss will be greater or lesser depending on the ability to

implement options that effectively control global warming, fossil fuel consumption,



42 General Introduction

and land use.Given that somuch change depends on urgent and radical approaches

to social justice, inclusion, and political transformations, our argument is that bio-

diversity is andwill be,first and foremost,biocultural, and it cannot be otherwise. In

Latin American history, the massive simplification of the environment –especially

the transformation of different ecosystems into monocultures, cattle grazing ar-

eas, and human urbanizations – has gone hand in hand with the imposition of eco-

logical and engineering knowledge based on modern-Western cosmological prin-

ciples, which attribute a utilitarian and economic sense to non-human species. In

many cases, the marginalization of Indigenous, peasant, and Afro-American cul-

tural models that privilege cooperation among species constitutes amajor threat to

biodiversity.

In the same vein, it is also important to contextualize the conceptual history of

the term biodiversity. The precise concept has a short history dating back to 1986,

when U.S. natural scientists and policymakers applied it at the National Forum on

Bio-Diversity. However, this invention was closely linked to the neo-imperial con-

quest of the Caribbean andMesoamerican tropics by theUnited States since the late

nineteenth century.But evenwithout using this term, the abundance anddifference

of the flora and fauna of the Americas was a recurring theme in the imagination

of European conquerors and travelers, although in the seventeenth and eighteenth

centuries, visions of the degradation of such flora and fauna also predominated.

Latin America’s biodiversity has been a fundamental factor in the invention and

colonization of the Americas. Until recently, the region’s flora, fauna, and biomes

were considered laboratories of diverse processes and dynamics related to global-

ization, from the “Columbian Exchange” to biopiracy and even the implementation

of new forms of agroforestry, such as commercial plantation systems or, finally, the

cultivation of transgenic soybeans. These different examples connect Latin Ameri-

can biocultural experienceswith the Earth system’s different cycles and acceleration

that have occurred in the last five hundred years, making the region’s biodiversity

a crucial topic of study for understanding the Anthropocene. In this sense, the de-

bates surrounding the use, appropriation, commodification, and conceptualization

of Latin America’s biodiversity are vital to understanding the genealogy of the re-

cent Anthropocene period from a longer-term perspective beginning in 1492. This

volume of the Handbook of the Anthropocene in Latin America aims to enrich re-

cent debates on the Anthropocenewith critical perspectives from the social sciences

and humanities. Thus, we start from the hypothesis of understanding biodiversity

not only in biological terms and as something apart fromsociety but also as a biocul-

tural diversity present in the socialworld anddiverse cultures.This perspective of an

entangled environment implies anattempt to reduce the intensity of social conflicts,

reduce the abuses of power structures, and curb the appropriation of the biosphere.

In fact, cultural encounters and crossbreeding, especially in contexts of resistance,

have contributed locally to restore and enrich Latin American biodiversity. Such is
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the case, for example, of the Brazilian Quilombos – often resulting from an alliance

between runaway ensalved Africans, Indigenous people, and poorer whites – who

cultivated and cared for a rich mix of native, African, and European species as an

alternative to the plantationmodel’s oversimplified colonial norms fromwhich they

fled. Within this conceptual framework, we are particularly interested in six areas

of research on biocultural diversity, which we will explain below. It is worth men-

tioning that these fields are not strictly separate but overlap and articulate through

multiple pathways and channels.

First,wewill explore the issue of knowledge production about biocultural diver-

sity, which we can understand as the co-evolution between biological diversity and

cultural diversity, and the resulting process of adaptation between them. We con-

sider the existenceofdifferentworldviews to relate “thenatural” to “the cultural.”The

modernWestern vision of a separationbetween the two is part of an artificially com-

partmentalized world in which other ways of thinking and approaching reality are

excluded, preventing us from observing the complexity of today’s world.Therefore,

modern and Western knowledge is only one of many ways for the production and

creation of knowledge. From debates with different schools of thought, the emer-

gence of other epistemologies becomes possible, which we can call biocultural, in

which emerge dialogues on wisdom, hybridization, and points of conflict between

Western, Indigenous, Afro-descendant, and popular understandings. Latin Amer-

ica has a unique position in world history in this regard, illustrated by the continu-

ous encounters and clashes between different cosmologies that accompanied colo-

nization andEuropeanheritage.Theprevalence and existence of a bioculturalmem-

ory –which has survivedmore than 530 years of colonization and cultural homoge-

nization processes promoted by nation-states – is proof of the strength of the Latin

American peoples’ contribution to humanity’s heritage.

Secondly, and related to the previous point, we break down the field of biocul-

tural diversity imaginaries.Our intention is to identify collective symbols and tropes

such as referring to the rainforest as the “lungs of the world,” to the “savage” or “bar-

barian” as opposed to “civilization,” and to the tropics as paradise or the tropics as

hell. The myth of an Edenic nature coexists with the myth of nature’s degradation,

and the same happens with human beings and their affective relationships – oscil-

lating between fear and idealization.

Third,we turnourattention tounderstanding the interactionsbetweenanimals,

humans, and non-humans. We allude both to the smallest organisms, such as bac-

teria, and to the processes of domestication and other practices involving animals

confrontedwith humans or human spaces, such as habitation, housing, andmigra-

tion. In this sense, we aim to demonstrate the agency of different species in the for-

mation of relationships between animals, humans, and non-humans.

The fourth field focuses on the fundamental aspect of humanity’s alteration of

the LatinAmericanbiosphere,ormorepreciselyWestern-colonial humanity.Webe-
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gin our exploration from the beginning of the “Columbian Exchange” and the accel-

erated circulation of neobiota, through greenhouses and selective breeding to ge-

netic modification.

Fifth, we explore sociocultural transformations, interventions, and regulations

of biosphere diversity. For example,we raise questions about legal regulations, from

colonial timber laws and the establishment of protected areas to the designation of

nature reserves.We also include cultural norms, as well as civil regulations on hunt-

ing, fishing, and extracting timber and other forest resources.

Sixth, and complementing the previous point, we also investigate the biocul-

tural diversity of the technosphere. Within this continent characterized by urban-

ization,we explore the dynamics of organisms in the urban and industrialized envi-

ronments of the technosphere.Wealsounderstand industrialized livestock,agricul-

ture, forestry, and fish farming systems as integral expressions of the technosphere,

exploring them in terms of their impacts on the reduction of biocultural diversity

and their contribution to the sixth extinction in the Anthropocene era.

In short, this volume offers a biocultural approach to the diversity of life, explor-

ing imaginaries around it over time, considering interactions between humans and

other-than-humans, and focusing on events of biological invasions, sociocultural

transformations with diverse regulations and legal norms, and the fatal impacts of

the dynamics imposed by the technosphere. We wish to offer content and analysis

that is not only innovative andoriginal but, above all, full of transformative potential

in the context of the challenges faced by Latin America in the Anthropocene.

Final Words

We proudly present this volume as part of a series of handbooks that have carried

out the pioneering task of approaching the Anthropocene from a specific regional

perspective. Its realization has been made possible thanks to the dedicated work of

a team of twenty editors andmore than seventy authors of diverse disciplines from

various regions of Latin America, the United States, and Europe.

For two and a half years, we have met at editorial conferences and workshops

at CALAS headquarters in Guadalajara, Buenos Aires, Quito, and San José de Costa

Rica, as well as at various virtual editorial conferences. These meetings have led to

lively and,at times, controversial debates.Now,wepresent to you the product of this

fruitful international and interdisciplinary collaboration.

We have made a significant contribution by approaching the planetary scale of

the Anthropocene from a regional perspective. We have shown what the Anthro-

pocene can mean in its socioenvironmental and sociotechnical dimensions, as well

as in a long-term perspective. Assuming a perspective from Latin America involves

turning to existing debates and problems related to multiple socioenvironmental
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conflicts, which require critical perspectives from the social sciences and the hu-

manities.With ourwork,wehope to havepromoted thedebate on theAnthropocene

from critical Latin American perspectives and to have provided inspiration for per-

spectives on confronting themultiple crises in the Anthropocene. Last but not least,

we hope to serve as an example for other regional perspectives on the planetary in

relation to the Anthropocene, especially from the Global South.

Translated by Eric Rummelhoff and revised by Luisa Raquel Ellermeier.
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Introduction: Biodiversity and the Anthropocene

in Colonial Latin America

Regina Horta Duarte, Antoine Acker, León Enrique Ávila Romero and Olaf Kaltmeier

Bartolomé de Las Casas was fascinated by a plant. Its bouquets had “the workman-

ship of a bird’s feather,” sprouting on slender stems. As his fingers ran over its deli-

cate blade, it shrank, closing in on itself. But the same effect was not producedwhen

a stick or other inanimate object was used.The plant only reacted to human touch,

“as if it were a sensitive, living thing.” About a century later, the Jesuit Simão de Vas-

concelos, in an account of “the things of Brazil,” also described the uniqueness of

this “living herb,” capable of sensitivity, which produced rare effects at the lightest

touch, as well as curling up during the night and returning to show off its pomp at

dawn.The amazement felt by these and other Europeans for the NewWorld also ac-

companied the idea that everything there was waiting for them, a paradise created

for the glory of theChristian kingdoms to be conquered.Animals andplants seemed

imbuedwith revealingmysteries ofdivine reason, likehieroglyphsof ahigher,meta-

physical world. Just like the sensitive plant (Mimosa pudica is a plant of the Fabaceae

family, native to the tropical regions of the Caribbean and Central and South Amer-

ica.), everything there would be waiting for the touch of the conquerors, who would

set that world in motion and give it true meaning.This way of thinking gave rise to

the name given to themeeting: Discovery –as if it had been destined for themby di-

vine design (Las Casas 1875: chap. CVIII; Vasconcelos 1865: 131; Buarque de Holanda

1994: 223–224).

The “discovery” of a “New World” constituted the “most astonishing encounter

in our history,” in which the scrutiny of the places – their people and other beings,

their mountains and rivers, their soils and landscapes – did not derive from the cu-

riosity and desire to know the other in order to learn from their differences, rather it

was an undertaking motivated by the longing for precious metals, power, and souls

(Todorov 1987: 28). The amazement produced by nature was explicit in each story:

as well as the sensitive plant, these men were impressed by hummingbirds, sloths,

tamanduas, passion fruit, pineapple, cacao, in short, a myriad of beings that made

up a stunning diversity. Simultaneously, they reduced nature to a repository of in-

dicative signs, the intelligibility and interpretation of which necessarily led to the

expression of God’s supreme truths (Buarque deHolanda 1994: 107). Conditioned by
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Western culture and by an episteme based on similarity, they lived in a world that

curled in on itself: “the Earth repeated the sky, the faces were reflected in the stars,

and the grass hid in its stems the secrets that served man” (Foucault 1997: 26), like

the sensitive grass observed by Las Casas.

In naming the “NewWorld,” the conquistadorswere following the Christian tra-

dition that since original sin, the world known up to then was in continuous degra-

dation. But behold, they arrived in a place resembling Paradise: a nature teeming

with life,with its unchanging green, a perennial spring, andmen sustained by fruits

supposedly born without sowing in landscapes of exuberant and promising abun-

dance (Buarque de Holanda 1994: 207). It was up to them, therefore, to occupy the

space that had beendesignated for them, to enjoy the paradise–reserved for so long

and finally given to them by divine design – everything there in abundance. Doubts

about the humanity of the Indigenous people were dispelled by the papal bull Sub-

limis Deus in 1537, which encouraged controlling the bodies through submission to

work and the souls through catechesis.As for everything else, itwas left to theChris-

tian conqueror to simply dispose of at will, for everything would be waiting for him:

rather than an encounter or a discovery, the arrival of the Europeans was more like

an invasion followed by a long plunder (Cunha 1992).

The idea arose that all that land and its beings were static in a mythical time,

in large part, from the reluctance of Europeans to see and understand what existed

there, that is, landscapes full of culture and history. It is a fact that there were iso-

lated accounts such as those of Francisco de Orellana, who described many cities

on the banks of the Amazon River in his voyage between 1541–1542.He was discred-

ited as a fabulist, but today his accounts have been recovered by some researchers

who have identified the vestiges of complex urbanization from 2,500 years ago. In

Amazonian areas that today belong toEcuador, for example, therewere settlements,

highways, and roads; drained fields; and embankments, in amodel of “green urban-

ism” that mixed residential and agricultural areas, with modifications in the mor-

phology of the territory and the manipulation of vegetation cover (Rostain et al.

2024). Archaeological research estimates human occupation of the jungle at 12,000

years. In these and other regions of the NewWorld, their original inhabitants ma-

nipulated the soil and cultivated plant and animal species, creating environments

of rich cultural and agrobiological diversity (Balée 2013; Levis et al. 2017; Neves et al.

2021; Peripato et al. 2023).

In Mesoamerica, Mayan and Aztec urban occupations knew express longevity

and practiced sustainable models of urban agriculture with species diversification

(Isendahl andSmith2013).TheAtlantic rainforest region, fromthenorth to the south

present-day Brazil, underwent substantial variations in its extension and charac-

teristics during theHolocene period.The Indigenous populations’ successivemove-

ments andwaves derived from awide and variedmosaic of cultures; languages; and
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agricultural, gathering, and hunting practices, an inseparable part of the history of

the rainforest (Araújo 2016: 116).

In the Andean Cordillera, pre-Inca and Inca human populations and camelids

were co-constituted in the relational context of amulti-species history. Llamaswere

bred for millennia, used for food, wool, cargo, and religious rituals, and selected

for theirmorphological, reproductive, andbehavioral characteristics.TheSpaniards

ruthlessly slaughtered them for consumption or used them for work in the mines,

where their lifewas short and full of suffering.Thearrival of sheep and cowsbrought

microorganisms that contaminated them.Finally, the account of a soldier to a Span-

ish doctor bezoars in llama intestinal tracts, triggered a hecatomb as an avid search

began for these stones consideredmedicinal and given away as precious (O’Gorman

and Gainor 2020; Wakild 2021; Stephenson 2023).

The paradisiacal abundance of the NewWorld proclaimed by the conquistadors

was thus the result of the becoming (because they were continuously in dynamic

transformation) of people, plants, animals, soils, and rivers over many millennia.

Curiously, in themiddle of the eighteenth century, the image of the Americas would

swing to another extreme. In the theory launched by the Count of Buffon, deepened

by Cornelius DePauw, and which would have a great impact on European thought,

the idea of a pristine and immaculate nature shifted to that of a continentmarkedby

weakness.According to this theory, a hostile and impoverishednature existed there,

full of humid and noxious vapors, inhabited by submissive and passive savages, full

of insects and other harmful animals. Plains, mountains, jungles, and rivers har-

bored decadent, weak, and senescent life forms, with no future but to be replaced

by the vitality of the humans, plants, and animals of the Old World.These, in turn,

were to be surrounded by cautionary provisions to prevent their affectation by trop-

ics (Gerbi 1996: 19–76).

Whether in the vision of a paradise or a decadent continent, of vitality or impo-

tence, of abundance or decay, themost diverse inhabitants of the Americas –human

and non-human – were denied both past and future. The present showed itself to

be implacable, Christian and European. In addition to the genocide of native pop-

ulations, in which microorganisms played a decisive role, colonization was carried

outwith the avid destruction of vegetation and animal life. As the plantation system

spread, it changed landscapes and ways of life among species. As Donna Haraway

has stated, for over 500 years, the plantation has been simplifying the number of ac-

tors, establishing conditions for the proliferation of some and the disappearance of

others, in radical ruptures that lead to the “substitution of peoples, crops,microbes,

and life forms; forced labor; and, crucially, the disordering of times of generation

across species, including human beings” (Haraway, Tsing, andMitman 2019: 6).

Timber extraction drove shipbuilding in a world of transoceanic empires; tropi-

cal rainforests gave way to sugarmills in the Caribbean islands and in the North At-

lantic ofBrazil.Thesemills, in turn,demandedwood for their facilities andfirewood
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for the ovens, which often produced conflicts between private and official interests,

leading to the emergence of legislation regulating the cutting of wood (Funes 2008:

80–141;Miller 2000: 43).However, it is essential to note that plant and animal beings

were not presented asmere passive recipients of colonizing actions nor was the for-

est just a stage: rather, they asserted themselves as active agents in the networks of

interests, calculations, and diverse projects (Cabral 2016).

In addition to exotic plants, ships docked on the shores with animals that, in

turn, conquered the territory.Their fertilizing droppings disseminated the seeds of

plants “as foreign to America as they were to themselves, forever altering the soil

and flora” (Crosby 1993: 145). Horses, chickens, pigs, oxen, goats, cats, dogs, and rats

arrived with a frightening capacity for reproduction and dispersion, competing for

territory and food, as well as being vehicles for microorganisms unknown to the lo-

cal fauna.Undoubtedly, the changes affectedboth sidesof theAtlantic: colorful birds

and primates, among others, crossed the ocean to the delight and amazement of the

inhabitants of the OldWorld. Plants cultivated for millennia by Indigenous people,

such as corn, cacao, chili, tomato, potato, and tobacco, would forever change Euro-

pean tastes.

Like tastes, knowledgewas transformed in theOldWorld, anddespite their self-

centeredness, the colonizers were very attentive to everything they could extract

from the experience and knowledge of the Indigenous people, even if they scru-

tinized everything through the lens of their own values, expectations, and under-

standings.The accounts of Jesuits and Dominicans were the free translation of this

listening, guided by the Christian vision of creation, like those of Las Casas, Gaspar

deCarvajal,AlonsodeRojas,Cristóbal deAcuña, and somany others.The itineraries

of this knowledge transfer in connected histories had complex dynamics,making it

necessary to examine – through anthropological and historical critique – how In-

digenous people thought about knowledge in their own terms (Safier 2010).

From themid-eighteenth century, natural history began to be systematically in-

strumentalized as essential knowledge for the power of empires, and the founding

of botanical gardens was part of these efforts: the first appearing in Kingstown in

1765 (St. Vincent and the Grenadines), followed by others: La Gabrielle in Cayenne

(1788), the Royal Botanical Garden of the Viceroyal Palace of New Spain (1788), and

the Horto Botânico Belém do Grão Pará in Belém, Brazil (1796). Expeditions of nat-

uralists gathered collections, produced detailed accounts and illustrations and fed

museums, in a systematic inventory guided by the desire to classify and organize

plants, animals, minerals, peoples, and geographies. This is the case of Alexandre

Rodrigues Ferreira in the Amazon under the command of the Portuguese Crown be-

tween 1783 and 1792, as well as that of Martín de Sessé and José Mariano Mociño in

the Royal Botanical Expedition to New Spain between 1787 and 1803 (Ferreira 2007;

Mariano Mocino and Sessé 2010). If Carl Linnaeus claimed that he felt as if he were

prying into God’s secret cabinet and its secrets through his “system of nature,” his
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manydisciples around theworldwere surveying the immeasurable collectionofnat-

ural objects, like Adam inparadise naming the created beings for his ownenjoyment

and usufruct (Pratt 1999: 67).

Between 1492 and the end of the eighteenth century, regions of the vast terri-

tory of the Americas underwent colonization processes at different densities that

affected them in a non-linear and not always continuousmanner. Considering 1492

as a milestone for analyzing biodiversity in the Anthropocene in Latin America and

the Caribbean does not imply taking an “end of the world view” or determining the

beginning of a unified, progressive, and inexorable movement of destruction. It is

not a question of looking to the colonial world for the origin of the mass extinction

of species and cultures thatwe face, as if wewere destined for it from the beginning.

Genealogy allows a divergent approach to the investigation of origin: it explores the

plurality of histories, their discontinuities, their deviations, their resilience. It high-

lights the multiple faces of America, the complexity of its biocultures, ways of liv-

ing, and relationships among the various beings. It offers a story of confrontations,

struggles, and agency, not a fatalistic and paralyzing narrative of death and sub-

mission (Foucault 1979: 15–38). From this approach numerous protagonists emerge

in addition to the human invaders (although these do not constitute a homogeneous

mass either): jungles, Indigenous people, llamas, rivers,mountains, soils, herbs like

that sensitive one mentioned before, tubers such as cassava, enslaved people, im-

ported animals that became wild or involved in unexpected relationships, in short,

so many entities intertwined in varied practices, movements, and cosmovisions.

Concepts and actions that seem obvious have to be evaluated in their histori-

cal complexity. This is the case, for example, with domestication. Contrary to the

Edenic accounts in which the Indigenous people would live like Adam before the

fall, consuming what nature offered them, many researchers point to the domes-

tication of plants and animals. However, many Amerindian peoples never thought

of themselves as domesticators. In their vision, they and the most varied beings of

the forest – including spirits – have always been interconnected in a process of mu-

tual cultivation, in which each being exists in the relationships it builds with other

beings. They never conceived nor longed for the submission of the entire jungle to

themselves. From this discontinuity between the meanings of domestication, an-

thropologist Manuela Cunha reiterates a “recipe for a good life in a forest full of life”

that includes sharing rights with other beings of the Earth and the awareness that

humans are among the many parties involved (Cunha 2019).

In the following chapters, the reader will find analyses that breakwith the tragic

stories of the continuous and relentless destruction of cultural biodiversity from the

beginning of colonization to the present day.Historical research evidences amyriad

of lost events, forgotten narratives, dissident practices, creative existences, and tra-

jectories of human and non-human beings that insisted on becoming in the inter-

stices of colonizing violence, often constructing unusual alliances and new biocul-
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tural configurations in creative lines of flight (Deleuze andGuatarri 1987: 298). All of

this offers invigorating news that the past harbored numerous possibilities, world-

views, and relationships. Mapping them is a decisive step in identifying promising

dissonances in our own present, listening carefully to “ideas for postponing the end

of the world” (Krenak 2019).

Translated by Eric Rummelhoff and revised by Omar Chávez Sierra.
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Biodiversity in the Southern Cone

in the Colonial Period

Colonial Heritage Spoken in More-than-Human Words

Ana Lucia Camphora and Miriam Adelman

The distinct biomes of the Latin America Southern Cone are an interconnected

plurality of coexisting worlds.They exist as tangible and intangible realities, which,

since historian Alfred Crosby’s (1993) pioneering work on the simultaneously hu-

man and environmental causality of history, we can see through the lenses of a

new paradigm.The adoption of a postcolonial approach allows one to consider the

decisive influence of animals and plants – both native and exotic species – on the

triumphs and failures of European colonialism (Esparza 2021). The condition and

protagonism of non-human animals throughout history thus return to the stage

that blindly excluded them during the centuries in which the epistemological and

institutional contours of anthropocentric thought had them thoroughly eclipsed

(Urquijo 2022).

In understanding the notions of animality as an intrinsic element of colo-

nialism, this chapter commits to another way of thinking about the world while

recognizing the predicaments that the Humanities face in confronting that which

had, since their origins, been largely invisible or unthinkable (Dutra e Silva and

Fernandes 2022). Contrasting worldviews constructed within contexts of colonial

plunder illuminate the intersubjective realities that had their presence erased from

the historical record. This takes us beyond the naturalistic narratives that deeply

mask asymmetrical relationships and contributes to new approaches to non-hu-

man animals’ emotional lives, cognitive capacities, and even politics, as Meijer and

Bovenkerk (2021) argue.

This chapter proposes a nuanced colonial historiography, aiming to enrich on-

going debates on the colonial roots of the Anthropocene through critical reflections

on hownon-human animals have influenced narratives on Southern Cone territori-

alities.The recognition of new historical sensitivities widens our understanding as

listeners, breaking through the silencing of other messages, those coming from the

whinnying, neighing, chirping, barking, and singing out of other voices, or of other

“vital choreographies” (Cabral and Vital 2022), ones that are not merely auditive. By
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bringing to centerstage parts of a world so equivocally yetmarkedly relegated to the

periphery, we move beyond the anthropocentric view that places humankind at the

center of the grand order of natural processes, in which “other” living beings appear

by chance, as mere commodity or productive forces,muted by themodern perspec-

tive that stubbornly attributes passivity to nature (Kelly 2018).

The emergence of narratives produced in conviviality with other animal species

breaks with the anthropocentric argument that the domain of textual language is

limited to interactions between humans (yet not all humans). Only through human

mediation, mainly through writing, does one access the presence and meaning

of other animals’ participation in historical processes, as ‘multispecies co-author-

ship’ (Cabral and Vital 2022). This “rediscovery” unfolds through holistic forms of

thought that seek to reintegrate the fragmented view of nature produced by scien-

tific paradigms of modernity (Dutra e Silva and Fernandes 2022). As we strive to

overcome yet another of the great modern humanist illusions shaped through the

binary oppositions of civilization/barbarism and nature/culture, we look at such

categorical distinctions as an expression of colonial dynamics inmore-than-human

societies (Cederholm et al. 2014).

Colonialism flourished in the drawing of boundaries between human and nat-

ural worlds that inaugurated early Western perceptions of Latin American biodi-

versity. This view was rendered familiar to European sensibilities over a vast and

historical campaign of cultural colonization, economic subjugation, and religious

conversion (Caraccioli 2021). From the sixteenth century onwards, the introduction

of large European domesticated mammals – mainly equids and cattle – into New

World territories is a widely recognized phenomenon that became a cornerstone of

colonial development.These exotic specieswere thus one of themost incisive strate-

gies of control over colonial spaces and systematic influence on native people’s ways

of life (Palermo 1986; Turner 1990; Crosby 1993; Anderson 2004; Camphora 2021).

Furthermore, these processes’ persistent, long-term impact affected the presence

(and death) of human and non-human life forms at a crossroadswhere natures, cul-

tures, and temporalities became tragically entangled (Carey 2009).

From historical records on practices and situations that reveal how human and

animal lives were both intertwined and yet held at a discursive distance, possibili-

ties arise for a better understanding of the roots of Anthropocene in the harnessing

of non-human energies. Such use constitutes one of the pillars of an entire histori-

cal period, given themassive conversion of other animals into global capital and the

deep environmental implications this has had. In thepresent text,we revisit someof

the circumstances that have forged such encounters, examining the various forms

of human and non-human relations in which cattle and horses loom large. Under-

standing their influence on the biodiversity of the Southern Cone can provide new

and needed perspectives on the region.
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Early Connections with “Others” in Colonial Spaces

This chapter argues that the hegemonic concepts of nature and its entities were

forged in the interregnum between colonialism andWestern science. At this point,

we want to highlight the etymological origins of the term “frontier,” referring to

that which lies ahead “on the margins of the inhabited world” (Poyer 2021: 444). In

place of the ancient meaning of a boundary that arises to distinguish the “we” from

the “others” (Comissoli 2021), “frontier” refers to the point of encounter with a place

expected to expand further; thus, it connotes movement and mobility, a “moving

beyond” or “into.”

The objective significance of colonial territories as a living laboratory in which

the natural sciences flourished has ushered in a new order in which many of the

constraints that regulated medieval exchanges are overcome. On the Latin Ameri-

can continent, the Historia general de las Indias, written by the Spanish soldier, his-

torian, and botanist Gonzalo Fernandes de Ouviedo and published in 1526, was the

first report to describe the natural landscape of the Caribbean.The year 1588 marks

the appearance of the Spanish priest Father José Acosta’s Historia Natural e Moral de

Las Indias, a scientific treatise of the NewWorld that crystallizes the conflictive be-

liefs of Church cosmology and the progress of European science (Ford 1998). In a

synthesis of the encounter between Europe and the Americas, the Jesuit rhetorician

explored New World phenomena, merging empirical and experimental principles

with the Catholic faith. Latin American biodiversity was thus incorporated into a

natural and moral framework at the intersection of philosophy and theology (Valle

2013; Caraccioli 2021).

The Church was strategically positioned at the center of this intrinsic relation-

ship between colonialism andmodern natural sciences, bent on a mission in which

knowledge became a veritable tool for the expansion of empire. The Jesuit colonial

project was based on specialized activities, and systematic observation of meteoro-

logical patterns, geographic surveys, social differences, and changes in the natural

landscape. They received large donations of land and gifts of cash and valuables to

be invested in rural endeavors that also benefited from significant fiscal advantages.

They were even referred to as pioneers and “scientific farmers” due to their role in

the introduction and cultivation of alfalfa, forage, grapes, and sugar cane (Clarence-

Smith 2020).

The realms of science and faithwere not separate fields of inquiry formissionar-

ies living in close contact with different tribal villages.Missionaries gained access to

a complex and vast field of traditional knowledge and practices rooted in native un-

derstandings of local realities. Between the seventeenth and nineteenth centuries,

thirty Jesuit Missions settlements were established in the Southern Cone,mainly in

Argentina, Brazil, and Paraguay, on lands originally occupied by Guarani Indige-

nous peoples. Called reducciones, these settlements constituted a spatial, religious,
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economic, social, and cultural system to sustain ranching, yerba mate plantations,

and networks of trails and waterways extending across the Uruguay River and its

tributaries (UNESCOn.d.). It was from the appropriation of native customs, knowl-

edge, and practices that many typical Southern Cone industries arose, such asmin-

ingandnative species extractivism.The“mule economy” (Clarence-Smith2020) that

wewill examine belowwas a strategicmarket that flourishedonSouthernConemis-

sions.

Colonialismwasessentially dependent onAmerindianoriginal knowledgeof the

rich biodiversity of the South American continent. Yet for a long time, historical si-

lence regarding the countless sources of native knowledge awarded science alone

the power to speak about nature (Barbosa 2017). Furthermore, Southern Cone land-

scapes were not the main stage of the first natural resource inventories of the con-

tinent. According to Herrera et al. (2014), surveys of the native vegetation of the Ar-

gentinepampasdidnotbeginuntil the eighteenth century. Inventories of theFrench

botanist, Auguste SaintHilaire (1779–1853), theGermanbotanist, Julius Léopold Ed-

uard Avé-Lallemant (1803–1867), the Swedish botanist, Carl Axel Magnus Lindman

(1856–1928), and the Argentine botanist, Federico Bernardo Vervoorst (1923–2008)

established systematized information on the biodiversity of the region.

When, in the early decades of the nineteenth century, the English naturalist

CharlesDarwin (1809–1882) rendered a clear portrait of the different SouthernCone

ecosystems, he was also able to identify the accumulated environmental impacts of

the colonial period. Between 1816 and 1822, Auguste de Saint-Hilaire traversed the

southern and south-eastern regions of Brazil, the Rio da Plata, and the Argentine

Missions province, part of Uruguay and eastern Paraguay. He gathered between

six and seven thousand plant species and described many botanical species that

had been previously unknown to Western science. His scientific work was mainly

concentrated on the Brazilian Atlantic Forest and the medicinal uses of numerous

native plants (Lamim-Guedes 2018).

The Eurocentric order – in which the natural sciences became a major tool of

Western culture – acted as the central underlying logic of ever-increasing needs

for new sources of wealth that could ensure capital accumulation on the part of

existing empires (Leite 2015; Herrera 2021). Scientific knowledge of nature was thus

wed to interest in national development, maximizing utilities and wealth from the

exploitation of natural resources. It also shaped discursive repertoires on the many

subaltern “others” and their roles. By the 1820s, all the Southern Cone countries had

acquired formal independence, and the concept of nature had become a pillar for

building national identities. A progress-oriented Eurocentric logic undergirded the

patriarchal, speciesist, and colonialist logic that drove capitalism forward through

national projects of development fueled by power, capital, and nature (Carvalho

2021).
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Intruders, yet Colonial Partners

The introduction of exotic species, aiming at their acclimation, turned nature into a

purely instrumental entity. The long-term environmental and social consequences

of such engineering would eventually become a veritable “Pandora’s box” (Sennett

2009). There is ample evidence of how intractable and intense the environmental

damagepromoted by a single exotic species can be. In 1820, in a region close toMon-

tevideo, Uruguay, the French botanist, Auguste de Saint-Hilaire (2002: 189) wrote

that “European plants become tyrants here, taking over vast expanses and expelling

the indigenous species.”

In 1833, nearGuardia delMonte,Argentina,CharlesDarwin (1913) identified two

European plants, fennel (Foeniculum vulgare), and cardoon (Cynara cardunculus). The

latter proliferated on both sides of the Andean Cordillera, across the continent, and

could also be found in wilderness locations in Chile.There alone, a region of several

hundred squaremiles was described as “covered by onemass of these prickly plants

[…] impenetrable by man or beast” (Darwin 1913: 125).

The introduction of horses, cattle, andmules responded to increasing demands

for transportation, mining, and agriculture. It also reflected the demographic

collapse of most Amerindian territories after the conquest. In the Southern Cone,

the introduction of mules was a decisive contribution to overcoming the limita-

tions of the llama (Lama guanicoe), the camelid species native to South America,

domesticated by Indigenous peoples of the Andes for use as beasts of burden. By

the 1640s, mules became the Jesuits’ chief source of income. By the mid-eighteenth

century, there were about 25,000 mules that each year traveled the route between

Córdoba and the region of Salta, located to the east of the Andes, laboring at an

altitude of 1,200 m. The high death rates in the mining zones, coupled with their

sterility, drove the market for mules. A dozen or more Jesuit colleges – such as the

colleges of Córdoba, Santa Fe, Buenos Aires, Asunción, and Tucumán – owned and

managed ranches in the province. Livestock raising was concentrated in a cluster of

eleven estancias stretched out across what is today north-westernUruguay.Chilean

colleges and missions were involved in the mule economy, but on a smaller scale

(Clarence-Smith 2020).

By the end of the colonial period, there may have been 2 million mules in Latin

America, the highest ratio in the world: one for every five to ten inhabitants. How

can the impact of the intensive use of horses and cattle on theAmerican continent be

summarized?These invasive species became close partners to the diverse groups of

human beings, transforming economies, cultures, landscapes, as well as theways of

life of native peoples, Europeans, and the animals themselves (Palermo 1986; Crosby

1993; Anderson 2004; Vander Velden 2015; Clarence-Smith 2020; Jones et al. 2019;

Adelman and Camphora 2020; Camphora 2021). Large herds of cattle and horses

made their way across the plains and prairies of the Southern Cone in all directions,
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running from storms,wildcats, or foxes.The dissemination of tangible and intangi-

ble elements intrinsically associated with the continuous processes of conquest and

occupation depended on their service and toil.

Horses: the Novel Deities

Horses “returned” to the American continent in 1495 with the arrival of Christopher

Columbus, after their ancestors had disappeared, some eight to ten thousand years

earlier (Turner 1990). As of the 1530s, they were brought to the American continent

spreading out as a military asset in the brutal and centuries-long campaigns that

perpetrated genocidal violence against the native cultures of the Americas (Gabbert

2012). Horses’ propagation across the continent was highly determined by the de-

ployment of military troops, sent initially to mining regions and to sites of greatest

resistance to European occupation. In Brazil, one of the first accounts of the use

of horses against native peoples refers to an episode that took place in May 1555, in

the province of Bahia. Six horsemen and seventy-foot soldiers invaded a Tupinambá

village that they saw as a threat to cattle and colonial settlements. The final toll of

several days of conflict included the loss ofmany horses and several Amerindian vil-

lages, which were burned and razed to the ground (Calmon 1958). In April 1781, the

native leader Tupac Amaru II was drawn by four horses and quartered by henchmen

in the city of Cuzco, Peru (Gabbert 2012).

In 1541, the Spaniard Pedro de Mendoza introduced the first horses to what to-

day is the city of Buenos Aires, but he himself left the region in the face of intense

native resistance to the European explorers (Palermo 1986). The animals that were

left behind, especially those that reached the rich pasturelands of the Pampas, were

certainly successful in their struggle to survive. In many regions of the NewWorld,

horses adapted well and began to reproduce rampantly. Hunted like wild animals,

they were considered a “plague,” consuming forage that had been destined for cattle

grazing. A campaign of successive extermination of feral horses was begun (Crosby

1993). Travelling over the borderlands of Brazil, Argentina, and Uruguay, Saint-Hi-

laire (2002) describedmore than one encounter of cavalry troops with herds of wild

horses that mingled with them, circling around their own mounts, and getting in

their way. On another occasion, a wild donkey was stabbed to death. Yet from these

wildherds,consideredharmfuldestroyersofpasturelandsorguilty of luringdomes-

tic horses into the wild, horses to be trained for work and riding were also rounded

up.

Human, environmental, and military conditions motivated native peoples’ en-

counters with horses. As early as the sixteenth century, some Amerindians bene-

fited from the unprecedented ease of traversing vast areas that horses gave them.

Within the universe of relationships that made up the subsistence dynamics of the



Camphora/Adelman: Biodiversity in the Southern Cone in the Colonial Period 63

original populations and other native species of the Southern Cone, the appearance

of equids was one of the most brutal changes affecting native cultures. Native peo-

ples who were unaware of domestic animal husbandry systems were already using

horses as mounts and food. Techniques for capturing (and taming) these large and

powerful animals were initially unknown to them. Hence, rather than reproducing

the Iberian equestrian culture, they invented their own (Palermo 1986).

Figure 1: A South American Chief of the Charrúa on his Horse

Source: Jean-Baptiste Debret (1800).

Horses also became a powerful weapon of war that would improve their ad-

vantages in the conflicts to come (Turner 1990). Thus, whether explicitly or not,
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equestrian activities served to transmit European values and customs, encourag-

ing changes in the worldview and subjectivities of native peoples as well as other

members of a culturally mixed and highly unequal colonial society. The economic

and cultural transformations promoted by horses (and by cattle) were more intense

for groups that had greater access to colonial commercial systems (Palermo 1986).

Changes were glaring, from the use of boladeiras, snares, stirrups, changes in com-

bat strategies and weapons, eating habits – through a diet based on mare meat

– to ways of life altered by the mobility that horses provided, and new spiritual

beliefs. In the valley of the Rio Negro, Argentina, Charles Darwin (1993) came across

a famous tree which was reverenced by the native peoples as the altar ofWalleechu.

There, horses were slaughtered as a sacrificial offering, an act believed to ensure

both human prosperity and the rugged resilience of mounted equines.

The horse, as an entity that became a part of native cosmology, was thus wo-

ven into the nature-culture that defined the identity and sense of belonging of the

Rankul people, an ethnic group recognized on the basis of environmental speci-

ficities (rankül and che mean people from the canes and from the carrizales, typical

vegetation of certain regions of the Argentine Pampa).These interactions were wo-

ven into representations that flaunted biodiversity. For example, in winter solstice

ceremonies, in June, in the southern hemisphere, the dance of the Inhandú (Rhea

americana) imitated themovements of this bird, a symbol of Rankul communion and

unity. In another ceremony, that of the black bull (Curru Toro Magüen), the symbolic

connectionwith an exotic species expressed a connection to nature.The bull was as-

sociated with the fertility of the land and bodies, and also invoked a request for rain

in periods of drought (Giacomasso and Curtoni 2017).Thus, the biocultural signifi-

cance of equines and cattle merged with other immemorial native icons.

Movement over large areas of ground was spurred by the desire to round up an-

imals from semi-wild herds of cattle and horses. As noted by Palermo (1986), while

this greatermobility did not necessarily signify sedentary peoples’ conversion to no-

madism, it certainly increased the processes of transculturation by facilitating in-

terethnic contacts. For the Tehuelche, the horse facilitatedmigrations that had pre-

viously been carried out on foot, whereas the presence of foals in certain regions

even served to motivate newmigrations. In addition to a diet based on mare meat,

the trade in leather and animals became their main economic staple, as well as cat-

tle raising. The mediating role that is attributed to the horse in first peoples’ in-

teractions with other native beings and species is undeniable. In 1870, the Argen-

tine writer and traveler Lucio VictorioMansilla (2003) recorded his journey through

Rankul territory. In the Pampa, horses had become absolutely essential; with a good

horse to ride, therewasnever a lack of animals to catch or hunt.Roastedmare’smeat

was common, aswell as the similar roasting of the flesh of other native species, such

as guanaco, gamma, ñandú, andMontez cat.
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By the mid-nineteenth century, the so-called “gaucho war” technique had

emerged, consisting of a military tactic that was adopted by the rebels, based on

the use of light cavalry. Securing a supply of horses – through confiscation, capture,

or purchase – became a vital asset of warfare. Horses were the true “agents of

war” of the Brazilian Farroupilha Revolution (Menegat 2021). In a seminal study

of culture and male identity in the Pampas, Leal emphasizes persistent patterns

of human-horse relations that are simultaneously utilitarian, symbolic, and emo-

tional, noting, “The horse is part of the gaucho’s perception of his own body, and an

extension of it. The symbol of the classical centaur, mythical half-man, half-horse,

is appropriated in an original meaning: strength, savage passion, invincibility, and

liberty.” (1989: 265–266)

According to Saint-Hilaire (2002), the inhabitants of the villages outside the city

of Montevideo never went anywhere on foot, always using horses. Yet despite the

evident importance of the horse for first peoples, there are no reports that they en-

gaged in breeding. At least until the second half of the nineteenth century, neither

settlers nor natives developed systems for raising horses or cattle, beyond the occa-

sional corrals built to handle cattle and sheep in the Pampas andPatagonia (Palermo

1986). According to Darwin (1913), people had large numbers of horses which they

subjected to thoughtless handling, marked by the lack of even minimal care. De-

prived of maize in the dry seasons, animals became thin and weak.

Brutality and violence were taken for granted, as often happens today, as an ex-

pression of the traditional practices of extensive livestock raising and equestrian

culture. Darwin described the crude gaucho method of taming horses, beginning

with a lasso thrown to catchholdof the two front legs of the youngwildhorse.Next,a

toughbitless bridlewasfixed to the animal’s lower jaw,and anarrow thong threaded

through theeyeholes andseveral timesaroundboth jawand tongue.Thus“thehorse,

from dread and astonishment at thus being bound round the waist, throws himself

over andover againon theground,and, till beaten, is unwilling to rise” (1913:160).The

same procedure was repeated two or three times until the horse had been tamed.

Mares had adifferent fate since riding themwas considered ridiculous.Soldiers’

and gauchos’ habits of eatingmare’s meat were well-documented.Mares were used

only forbreedingand threshingwheat orwere slaughteredexclusively for their hides

or for tallow to be used in making soap (Saint-Hilaire 2002).Themare was also tra-

ditionally considered the gaucho’s best “sexual partner” (Leal 1989).

Cattle as Environmental Vocation

Cattlemultiplied into immense herds occupying the extensive fields of the Southern

Cone, considered amongst the best grazing land in theworld.Thereweremore than

100 million hectares of sub-humid pasturelands in the Rio de la Plata basin. On the
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western slopes of the Pampas lay the Uruguayan campos and an extensive region of

Brazilianpasturelands that stretched into the interior ofParaguay.Amosaic ofmore

than five hundred species of grasses distributed in the different plant formations

within this natural continuum consolidated this economic landscape with the best

possible conditions for themultiplication of herds.The latterwas such a goodmatch

for these surroundings that their massive presence has not usually been considered

a factor that impacts biodiversity (Parera, Paullier, andWeyland 2014; Cesco 2015).

The unquestioned usefulness of these pastures for extensive livestock ranching

led to the definition of the Brazilian pasturelands as potentially integrated into en-

vironmental conservation. Nonetheless, the scope and continuity of the impact it

had on ecosystems led to ineluctable transformations of the flora and fauna of the

region. In the 1830s, Charles Darwin (1913) noted that the native vegetation of the

region was undergoing continuous modification: some native species – such as the

guanaco, deer, and ñandú – were vanishing, while the carrion vulture increased in

numbers,due to the exponential increase of carcasses.There are records of extensive

herds of cattle and horses succumbing to long periods of drought, stuck in themud

as they strove to find water, or consuming salt water due to lack of access to fresh-

water sources. Brailovski (2009) notes that the introduction of large herbivores gen-

erated a rapid enrichment of soils, attracting Indigenous peoples and, with them,

the use of fire.There was a vague initial perception of the scope of the environmen-

tal changes caused by the spread of livestock in the Southern Cone throughout the

colonial period.

Based on the review of literature survey carried out by the authors mentioned

above, around a hundred species of terrestrial mammals were identified in the

region: Ozotoceros bezoarticus, Lycalopex gymnocercus, Chrysocyon brachyurus, Galictis

whose, Chaetophractus villosus, Dasypus hybridus, Lagostomus maximus, Cavia aperea,

and Ctenomys spp. There was also Chlamyphorus truncatus, an armadillo whose un-

derground habits are so strict that its eye sockets have atrophied. Currently, there

are between 450 and 550 species of birds registered, of which sixty are considered

strictly dependent on the vegetation found there. Among the emblematic species

of the Southern Cone pasturelands, the Rhea americana, Nothura maculosa, Chauna

torquata, Vanellus chilensis, Furnarius rufus, and Cistothorus platensis stand out. Several

of the species identified were later classified as endangered, while others, such as

Anodorrhynchus glaucus andNumenius borealis, have gone extinct.

By the end of the eighteenth century, themarket for beef andmutton in Buenos

Aires was one of the largest that had ever been seen. Meat-salting plants processed

the carcasses of large animals and hence facilitated the city’s meat supply. Hide ex-

port was dependent on international trade variations, influenced by tax measures,

transportation, and military conditions – war or peace – in the Atlantic. Regarding

placeswith economies based almost exclusively on animal husbandry, bothDarwin,

and Saint-Hilaire agreed that in regions where the socio-economy was centered on
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salted meat, horse and mare hides, and tallow, the abundance of horses and cattle

fostered a culture of waste and neglect, rather than reverence for the animals as as-

sets or sources of wealth. Saint-Hilaire (2002) observed that the joy that preceded

the moment in which men killed and quartered cattle sometimes went far beyond

the desire to satisfy hunger.

Grotesque sacrificial activitieswere a part of different stages of the development

of regional economies.The “arreada” or “vacaria” of Southern Brazil was an emblem-

atic ritual that lasted several days. The risks were so great that rather than using

enslaved labor,members of the “undesirable” populationwere sent out to do the job.

These men employed methods for the slaughter of the cattle that were described as

cruel, irregular, and “exquisitely savage”, in which they mingle with the cattle:

the one in the middle takes a long stick garnished with a very sharp half-moon at

the end,withwhichhe knocks downall the cattle, or thenumber that is needed; he

then goes back along the same path, and with a pike spears each one, penetrating

its entrails, causing its death, and then the others jumpoff theirmounts to remove

the hide. (Azara 1904: 117; quoted in Freitas 1993: 443)

The meatiest parts were sent to the salting area, where they were spread over the

charqueadas on long poles suspended fourmeters above the ground so that themeat

would dry in thewind and sun.The shredded carcasses were then sent to cauldrons,

where their tallowwas extracted.The fat extracted fromthebonemarrowandbrains

were used to make candles, and the bones served as fuel for the ovens (Debret 1940:

243–244; cited in Cavalcante 2000: 74). In Argentina, bone fences were erected with

hundreds of thousands of steer skulls, in as many as nine layers. They were laid on

top of each other like stones, with the horns protruding: “somewalls were older and

longer, topped with green grass, vines and wildflowers growing from the holes in

the skulls, looking picturesque but also somewhat sinister” (Crosby 1993: 161).

Colonial Ontologies of the Anthropocene: Some Current Considerations

Thedevelopment of production techniques within both the crafts-based and indus-

trial systems sought answers to the call to “conquer new lands” (Sennett 2009: 22).

Such endeavors arose from a dialogue between practices and ideas which would

eventually lead to a “Pandora’s box” dimension of environmental crisis, as we now

know.Perhaps themost paradigmatic case of devastation related to the power of in-

vasive species to impact native ecosystems can be found in the introduction of the

North American beaver (Castor canadensis) to Tierra del Fuego Island, in 1946. Its en-

vironmental and economic impacts have beenmonumental (Anderson et al. 2009).
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There is also thehistoric human interactionwithhorses andcattlewhichwehave

discussed above, infused with taken-for-granted forms of violence. This colonial

heritage, marked by aggression and control over bodies, was largely incorporated

into traditional equestrian cultures of Latin America. Equines’ naturalized condi-

tion thus became that of living beings to be sacrificed within a system of power that

was played out in the carnivorous sacrifice of an anthropocentric and phallocentric

model. Examining Derrida’s (2009) concept of the “carnophallogocentric,” Llored

(2016: 65) sees in this “past and present” form of sacrifice a fundamental way of

drawing boundaries between the human and the animal.

Anthropocentric intentions and actions that subjugate living animals to male

sovereignty thus reveal the innermost signs of human law. From this vantage point,

it is animal sacrifice, more than any other social institution, that enables us to un-

derstand this sovereign power in its real and symbolic expressions. It allows us to

apprehend the form of sovereignty that lies at the core of Western policies, origi-

nating in the modern State, and which only makes sense through the separation of

“man” from animal (and the feminine): non-political entities to be sacrificed on the

altar ofmodern politics.There is a robust set of discourses that authorize this death,

assuming a dual function in carnivorous societies.

Hence,SouthernCone territories, once theywere established asmeat-supplying

colonies, became a locus par excellence of the capitalist transatlantic machine.Meth-

ods changed when the Industrial Revolution brought the regional culture of reck-

less expenditure of cattle to an abrupt halt. Southern Cone livestock then became a

strategic asset, renewing economic linkswithEurope, and the endof a series ofwars

was followed by the recovery of the cattle herds in the La Plata region. In Pelotas, Rio

Grande do Sul, canned meat gelatine was produced from the residue of cattle shin

bones boiled in a large candle and soap factory (Bell 2000). At the end of the nine-

teenth century, a new imperialist cycle, propelled by the cattle industry, reconnected

certain regions of the Southern Cone to Europe and England, in particular.

As an emblem of this complicated colonial past, the Palacio Rosado, the official

seat of the Argentine government, takes its name from the mixture of cow blood

and lime used in painting its walls (Aboglio 2017). It thus encodes a symbolism that

marks the architecture of South American power, resting heavily on the legacy of

previous centuries. In a grotesque tale by Argentinewriter Esteban Echeverria, “The

Slaughter House” (Flores 1942), a veritable reproduction of Argentine society as a

whole is staged on that “muddy, blood-drenched floor”:

Nearby two Negro women were dragging along the entrails of an animal. A mu-

latto woman carrying a heap of entrails slipped in a pool of blood and fell length-

wise under her coveted booty. Farther on, huddled together in a long line, four

hundred Negro women unwound heaps of intestines in their laps, picking off one

by one those bits of fat which the butcher’s avaricious knife had overlooked. Other
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women emptied stomachs and bladders and after drying them used them for de-

positing the offal. (Flores 1942: 395–396)

In 1864, the first transnational meatpacking plant was built on the Uruguayan bank

of the Uruguay River. Defined as “a colossus” (Lewowicz 2016: 25), the corned beef

meat factorySociétéFrayBentos constituted thefirst experienceofmajorworld cap-

italism in Latin America. From 1881 to 1890, 1,549,000 heads of cattle were slaugh-

tered at FrayBentos.Between 1872 and 1908, the volumesofmeat andwool produced

per hectare in Uruguay more than doubled (Barrios 2020). By the end of the 1860s,

the Fray Bentos slaughterhouse consumed around six thousand metric tons of coal

per year, also dumping around twenty thousand metric tons of animal waste into

the Uruguay River.

By the early twentieth century, with the spread of the refrigerated meat indus-

try, the Fray Bentos plant became marginal. By 1913, Uruguayan incomes were only

10 percent lower thanFrance’s and about three times higher than the LatinAmerican

mean; the Argentine experience was similar (Barrios 2020). By 1914, more than 40

percent of Britain’s meat supplies were imported, mostly from the southern hemi-

sphere, indicating that this significant economic relationship sustained a veritable

“informal empire.”The Fray Bentos plant finally closed in 1979, and in 2015, the site

gainedUNESCO recognition as the Fray Bentos Landscape,Cultural, and Industrial

Site (Lewowicz 2016).

A bizarre counterpart to the above recognition is the fragility of biocultural sig-

nificance of the Andean Condor, a native species that has even been considered a

national icon of Chilean unity (Jacques-Coper, Cubillos, and Ibarra 2019). Yet this

bird is gradually disappearing from the current worldview of the Aymara people.

Although some Chileans may advocate the need to preserve the culture in order to

conserve the species, or vice versa, there has been little clarity about what is to be

transmitted. The desire to preserve the culture is clouded by uncertainties regard-

ing which cultural domains and practices would be transmitted through the con-

dor’s conservation. The decline of the condor population is attributed primarily to

variation in the ungulate population (main carrion source) and possibly to climate

change.Themigratory process that has led to thedepopulation of theAndes foothills

and the growing influence of Pentecostalism beliefs are also factors that are cited as

affecting the integrity of a tradition.

Other examples of a persistent legacy are worth mentioning.The “blood farms”

runby themultinational pharmaceutical companySyntex inArgentina andUruguay

are a cogent demonstration of the persistence of the contemporary system of

biopower erected on the pillars of colonialism. Today, in both countries, around

10,000 mares are kept for the extraction of equine gonadotropic hormone (ECG),

marketed by the animal production industry to stimulate and synchronize heat

in sows, sheep, goats, and cattle. More than 10 liters of blood are extracted from
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each mare during each pregnancy through procedures that are repeated once or

twice a week over a period that goes up to twelve weeks. For greater efficiency in the

production of ECG, mares are submitted to induced abortions at around the hun-

dredth day of gestation to be newly impregnated. An estimated 20,000 abortions

are induced annually (AnimalWelfare Foundation 2018).

In their symbolic dimensions, the “blood farms” illustrate the precarious inher-

itance of colonialism.These “blood farms,” intrinsically dependent on a non-human

female body, are modeled after the gaucho ranch, where mares are handled by em-

ployees who can be identified by their gaucho attire. Clothing, geographic location,

and ethnic origin take us back to the traditional culture ofmendedicated to rural ac-

tivity and skilled in horse riding. Handling is mediated by blows and whips. Blows

to the vagina and on the head are the expression of the workers’ anger and frustra-

tion in the face of the resistance of unmanageable animals subjected to stress and

fear. In a perverse circle of virulent mistreatment, pregnant mares, terrified and

stressed, are paralyzed with fear, resistance, and misunderstanding. In this situ-

ation, men’s anger and violence rise, and they become harsher in their already ex-

treme punishments and subjugation strategies (Camphora and Castro n/d unpub-

lished manuscript). It is also a gendered system in which expressions and institu-

tions that are associated with the feminine are disqualified, represented as less civ-

ilized,more emotional, and instinctive, and therefore as “deserving” of their subor-

dinate condition (Felski 1995).

The resilience of these contemporary practices upholds the global markets of

the Anthropocene, through institutional lacunae that sustain asymmetries between

Latin American governments andEuropean regulatory systems. It is no coincidence

that Argentina and Uruguay are the main exporters of horse meat to the European

Union in a market characterized by inadequate identification, lack of traceability,

and animal welfare concerns (Ghislain and Martin 2020). Extending questions of

justice towards non-human forms of life implies that “we no longer think of ‘extinc-

tion’ without using the category ‘life’” (Chakrabarty 2016: 110).

Thus, an environmental history of the Anthropocene endows us with the tools

we need to begin to rethink the biodiversity of the Southern Cone from a more in-

clusive and decolonial perspective. Overseas “exchanges” have been fundamentally

asymmetrical and can be more aptly defined as ways of appropriating, exploiting,

and often exterminating the natures and first peoples of colonized territories (Ker-

sten 2013; Teletchea 2017). We must now recognize and challenge this persistent

legacy, one that is reproduced and re-enacted at diverse cultural and institutional

levels within different loci of social, economic, and political relations.
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Biodiversity in the Andes in the Colonial Period

Livestock and Biodiversity after the Spanish Conquest

Aliocha Maldavsky and Marina Zuloaga Rada

The European invasion of America in the late fifteenth century and the conquest of

large territories of the continent led to the introduction of Eurasian andAfrican ani-

mals and plants, generating changes in the American biota and environment whose

effects on stricto sensu biodiversity have not been precisely identified. According to

the field in which the concept is used, there are several definitions of biodiversity

(Núñez, González Gaudiano, and Barahona 2003). It is “the property of living sys-

tems to be different, that is to say different from each other. It is not an entity, a

resource, but a property or characteristic of nature” (Solbrig 1994). To this simple

definition, it is necessary to add another dimension, indicating that “the concept

involves themeasurement of biotic richness in a given space and time” (Toledo 1994:

45). In this sense, this chapter focuses on the colonial period and the Andes, the ap-

proximate spacedominatedby the IncasandwhichunderEuropean rule constituted

the Peruvian viceroyalty that roughly covers the current countries of Peru, Bolivia,

Ecuador, Chile, and northern Argentina.

With the arrival of Europeans, the Andean territory was one of the most biocul-

turally diverse areas in the Americas. It undoubtedly resulted from the ecological

heterogeneity of the Andean physical environment with its altitudinal microcli-

mates, the diversity of its watersheds, and the marine currents along its coastline

that generated particular climatic effects. Based on this biodiversity, anthropic

action over the millennia domesticated a very wide variety of plants (about 180,

including corn, various tubers, potatoes, beans, squash, etc.) and animals such as

camelids, dogs, guinea pigs, and a variety of ducks that allowed the development

of their ancient civilization. The Spanish chroniclers echoed the conquistadors’

surprise and admiration in discovering the agricultural techniques (irrigation and

terraces) and Andean pastoral development.

To paraphrase McNeill (2003: 23–26), the sixteenth century in Peru and the

Americas was exceptional in terms of themagnitude of the changes and the intense

human effort that brought them about. In the Andes, the Columbian Exchange

(Crosby 1991) definitely involved, in addition to the exploitation of Andean agro-

pastoral wealth by the Spaniards, the introduction of the main crops and animals
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of their agricultural inventory: the trilogy of wheat, grapevines, and olives – es-

sential in the Mediterranean diet and culture – beans, bananas, and sugarcane,

among others, as well as European livestock of varying size (equines, sheep, cattle,

goats, pigs, gallinaceans) that demonstrated great ability to adapt and transform

the local ecosystems. Other commensal (rats) and pathogenic species (malaria-

carrying anopheline mosquitos), viruses, and bacteria, which wreaked havoc on

unimmunized Indigenous human and animal populations, were also introduced

(Gade 2015).This chapter will focus particularly on the effects of the relatively rapid

expansion of Eurasian livestock, a topic that will help to better illustrate these

changes.

While having many points in common with the other American spaces, the in-

troduction of livestock to the Andes acquired original features. First, the Andean

space was the only one in all of America with a millennial pastoral tradition that,

like the Hispanic, functioned as a complementary strategy to agriculture. In addi-

tion to the presence of wild camelids (guanacos and vicuñas), archaeology testifies

to an ancient tradition of llama and alpaca breeding, crucial in the pre-Hispanic An-

dean economy to carry out the exchanges of goods structured by the complementar-

ity of the Andean ecological floors (Murra 1972) and as producers of meat, wool, and

manure.

Second, the Andean area became a crucial mining center for the local and world

economy (Assadourian 1982). In the twentieth century, Assadourian’s model of the

Potosí-centric colonial economy was consistent with that of Wallerstein known as

the world economy or capitalist world-system. In the first decades of the twenty-

first century, a new interpretive paradigm, the ecology-world system (Moore 2020),

emphasized how this productive system appropriates nature and “co-produces it

(both human and animal nature, plant, etc.), putting it at the service of accumu-

lation” or “creates an ecology that expands along the planet across borders, driven

by forces of infinite accumulation” (Molinero and Avalone 2020). The paradigmatic

case of Potosí has allowedMoore to suggest the use of the term Capitalocene versus

Anthropocene, assigning the capitalist system (gestated in the West and by a capi-

talist economic sector) – and not to the human species as a whole – responsibility

for the acceleration of ecological deterioration and changes in the biosphere. In the

Potosí boom, fundamental to the nascentworld capitalist system, livestockwere key

for providing food, energy, transport, and raw materials. Livestock intensification

created bymining (which took on an unprecedented scale) caused changes not only

inbiota andecosystems,but also in the economic and social strategies of Indigenous

and European people.

The chapter is organized into four sections that allow the reader to appreciate

the trajectories of these biotic organisms introduced by the Spaniards. The first

(1530–1550) focuses on showing the role that Andean and European livestock played

in the defeat of the Incas.The second (1550–1600) historizes the unstoppable expan-
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sion of European livestock in the different Andean ecosystems and their importance

in Hispanic colonization strategies. Although Indigenous and European livestock

played a fundamental role in the cycles of conquest and colonization, many topics

have not been precisely detailed for Peru: the stages and rates of introduction of the

various Eurasian species, their effects and interaction with the Indigenous species,

the way in which they were acclimatized (finding their particular ecological and

productive niches), the uneven way in which they developed in the field, and the

logics and interests that were behind the implementation and development of this

utilization in the various situations that took place during that century.Themodali-

ties of European animal introduction followed the evolution of the forming colonial

economyand society and the availability of Indigenous labor.With theminingboom

in Potosí, livestock played an extremely important role in the colonial economy, a

topic addressed in the third section of this chapter. Finally, particular attention

is paid to the introduction of European livestock into Indigenous communities, a

subject scarcely developed by historiography. In this last section, it is shown how

the Indigenous population became familiar with foreign livestock, themechanisms

employed by the Crown and the Spanish settlers to induce them to breed, and the

motivations that led to the development of European livestock becoming one of

the fundamental bases for their corporate economy. Andean communities quickly

adopted sheep, goats, and cattle, adapting their customs and livestockmanagement

to the new context.

Livestock and Conquest

Among domesticated animals in the Andes, ducks, dogs, guinea pigs, camelids, al-

pacas, and llamas were the most characteristic species of Andean civilization.Their

domestication is dated between 4,600 and 4,000 years before present (Mengoni Go-

laños and Yacobaccio 2006). According to archaeology and zooarchaeology, llamas

and alpacas come from two other camelids, the vicuña and the guanaco, which re-

mained wild but were commonly hunted and captured formeat, fibers, and leather.

Apparently, when Europeans arrived, the laminoids were numerous. Llamas func-

tioned as pack animals, sources of fiber, and food. On the other hand, alpacas pro-

vided a higher quality fiber.The expansion of this livestock would have settled par-

ticularly during the period of the Incas who “created state herds, also promulgating

a legal fiction according to which all the laminoids became state property” (Murra

1975: 160). A systematic methodology in the selection and reproduction processes

took into account color, age, and sex to improve the species according to the needs

of the rulers and thepopulation,as chroniclers suchasCoboandGarcilasode laVega

attest (Bustinza et al. 2021).The expansion of state livestock accompanied that of the

empire, intensifying livestock production, whose development was carefully man-
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aged with quipus (knotted tally cords used as recording devices). Its textile (wool,

fabrics) and food (charqui, a type of jerky) derivatives were abundant in the coves or

warehouses located near the administrative and political centers of Tahuantinsuyu

andalong theQapacñan roadnetwork,where the Incas concentratedgoods and food

for their armies and their servants, aswell as for their reciprocity and redistribution

ceremonies (Murra 1975).

The process of laminoid expansion and occupation in the Andean territories

from their (multiple) domestication areas is not clear (Goepfert et al. 2020). Al-

though with a distinct occupation of space, they were present throughout the

territory of Tahuantinsuyu at the time of the conquest. They had accompanied the

Incas on their military expeditions, feeding the armies and moving provisions and

weapons; and the flocks were strategically arranged at the border posts, according

to themid-sixteenth century chronicler Cieza de León (Borchart 1995: 155).The Incas

would have introduced the breeding of state livestock farms to intensify livestock

production that would revert into taxation and resources. This imperial economic

strategy consistedof placingmitimae settlers in the territory of present-dayEcuador,

where livestock were concentrated in the areas of greatest Inca presence (Bonavia

1996: 276–319; Borchart 1995). In the high altitudes of the Andean South, llamas and

alpacaswere indispensable capital for exchanging goods and ensuring social status.

State herds were selected for slaughter at Andean ceremonies (Murra 1975).

Chroniclers document the presence of llamas and alpacas, “livestock of the

land” or “sheep” or “rams of the land,” as the Spaniards called them, throughout

Tahuantinsuyu. Even in the first contact on the northern coast of Peru, the rams

of the land surprised the conquerors. In Cajamarca, Cieza notes the wealth of the

villages “full of maintenance, of precious clothing, with other wealth, many herds

of sheep” (cited by Borchart 1995: 161), and Hernando Pizarro observed the same in

the adjoining area of Callejón de Huaylas in his expedition to Cuzco. In the central

area, native livestock were numerous in the Junín highlands, the Titicaca area, and

the southern Andean highlands, where their density was evident in the 1530s and

during the sixteenth century. The speculative calculations of Jesús Lara (1966: 253)

are usually mentioned (repeated), a quantity of 23 million llamas and 7 million

alpacas in the Tahuantinsuyu. This does not allow an accurate assessment of the

total number of animals (Bonavia 1996: 331), so it is impossible to see the effects of

conquest on the size of the laminoid population.

Historians, biologists, and zootechnicians highlight the drastic fall that would

have occurred in this population during the first decades of the conquest. They see

this decline as one of themost important effects in assessing the environmental im-

pact of European contact. This decrease is explained by the killing and looting of

conquest and civil wars and the intensive and forced uses of livestock in this junc-

tureof greatmilitarymovementsbeforeandafter the conquest (Bustinzaet al.2021).

It also evokes the policy of “scorched earth” at the beginning of conquest and indis-
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criminate hunting simply for hobby or sport (Borchart 1995: 163). In multiple pas-

sages, the chronicler Cieza de León notes the desolation that Spaniards provoked

in the livestock of the land (The Chronicle of Peru, Chapter CXI). Girolamo Benzoni

characterized the Spanish as the leprosy that had almost completely destroyed the

Andean livestock (Borchart 1995: 162). For this initial period, the competition of Eu-

ropean animals must be minimized or eliminated, since their introduction would

have occurred first slowly and then more rapidly from the second half of the six-

teenth century.

The conquistadors depended on Andean livestock. On every route to Cuzco

through the northern mountains and Pachacamac, Hernando Pizarro received

abundant indigenous livestock (Bonavia 1996: 299). This dependency is evidenced

by the record the Jauja caciquesmade in their quipus of the property that was taken

by force (rancheados) or voluntarily surrendered to their allies, the Spanish conquis-

tadors, between the years 1533 to 1548 (Espinoza 1971; Murra 1975; Assadourian 1995;

Scott 2005). In fifteen years, the careful accounting of the Huanca had recorded

the delivery of 4,352 camelids (plus 930 on the way out), 12,168 rams for consump-

tion (plus fourteen on the way out), sixty lambs, 161 pigs, and 456 hens; as well,

they had forcibly taken 46,503 sheep, rams, and llamas; some chickens; and many

eggs (Murra 1975). This bloodletting of livestock was also seen in Cuzco after the

city was retaken by the Spanish after the encirclement of 1536, when there was a

shortage of food, particularly meat (Bonavia 1996: 341). Disease also decimated the

camelids. Some qualitative assessments indicate that before 1550 in an outbreak of

scabies, or carache as the Indians called it, much of the native livestock would have

perished (Bustinza et al. 2021: 5; Bonavia 1996: 353). According to Garcilaso de la

Vega (1976: 184), this plague “dispatched, with great wonder and terror of Indians

and Spaniards, two thirds of the livestock of varying size, llama, and guanaco.”

According to Sumar, this mortality was due to the neglect of camelid upbringing,

since this disease already existed in the time of the Incas (1997: 212, 214).

The conquistadors were accompanied from the beginning by domesticated Eu-

ropean animals that, for the first time, encountered domesticated South American

animals. Like theAndean inhabitants, the Iberianswere part of amillennial farming

culture.TheSpanishmonarchy explicitly and legally protected all livestock inCastile

without distinction since the thirteenth century. To defend their interests and with

royal support, the ranchers joined the Mesta, a supracommunal association, which

would have a starring role in Castilian economic and social life throughout the Early

Modern Age. Over time, the privileges granted by the Crown to this association fo-

cused on transhumant livestock (glens, pastures) and the expansion of the merino

industry: privileged by the Crown thatmaintained a strictmonopoly on itsmanage-

ment, as the fine wool was exported to European textile markets at great benefit to

producers and the king’s coffers. In the sixteenth century, this activity came under

severe pressure from the decline of common pastures due to population growth and
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consequent agrarian expansion, which destabilized in the peninsula the precarious

balance between livestock and agrarian uses (Melón Jiménez 2004).

It was at this juncture in Iberia that livestock andmany of the associated norms,

culture, and institutions began to be exported to America. In Peru, the meeting be-

tween Andean and Hispanic livestock species could be symbolically located at the

exact moment of Indo-Spanish contact in these territories and is shown in the first

gift exchange from representatives of both agropastoral societies, a metaphor for

the Columbian Exchange. In 1528, during Pizarro’s second voyage, when the Isla del

Gallo conquistadors sighted the first Indigenous “city” from their boat, some In-

dians came out on their rafts to meet the strange newcomers carrying with them

exquisite delicacies such as fruits, fish, drinks, and, among them, a lamb. In return,

Pizarro gave the presiding noble man of the embassy a sow, a boar, four European

hens, and a rooster (Cieza de León 1987: 53–54).

ThreeEuropean species standout in the conquest process: dogs, equines (mainly

horses), and pigs, animals indispensable in any conquering campaign. The power-

ful Spanish bulldog that accompanied the conquistadors had mostly warrior func-

tions. In the offensive, they rounded up enemies and were used to punish or kill In-

dians who did not obey the Spanish. In the defensive field, they were excellent look-

outs, helping in the exploration of territories. In the rear, they guarded pig herds

and other supplies and their fine hearing and sense of smell prevented possible am-

bushes. In times of famine, they were excellent supplies of protein for the Spanish,

whether from hunting animals or their own meat. Gonzalo Pizarro took almost a

thousand on his exploration in the Cinnamon Country that, at critical moments,

were almost entirely eaten.The Crown, alerted by critics of the conquest, issued in

1541 a ballot addressed to Pizarro and Vaca de Castro forbidding cruel execution by

dogs (Piqueras 2006; Bueno Jiménez 2011).

Equine livestockwas in high demand in the conquest (the conquest’s vanguard),

in the Peruvian civil wars between Almagro and Pizarro and in the rebellion of Gon-

zalo Pizarro.Essential forwar,horseswere also a source of prestige andpower.Their

“import”was very expensive.Thecostwasninehundredpesos in 1535 and still almost

six hundred in 1567 (Ramírez 1991: 33).The cycle of horses reduced in the second half

of the sixteenth century.However, their importancemanifests itself in theperiphery

of the viceroyalty, in the extensive pampas surrounding Buenos Aires where, after

the failed foundation of 1534, horses were abandoned or escaped. They multiplied

in the pampas and occupied vast spaces spreading over a larger area, shaping the

landscape and transforming the economy, the material culture and the lives of the

populations that inhabited these territories (Pedrotta 2016).

Another essential animal species in the conquest were swine (Del Río 1996:

13–29). Fundamental to the Peninsular diet, the pig was a Christian cultural symbol

against Muslims (Gade 1987). The success of the conquest would not have been

possible without the incorporation of swine herds in the army’s routes. They of-
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fered many advantages: their cost was reduced by their rapid acclimatization, high

reproductive capacity, and their spread in American territories.They required little

care and scarce manpower. Being omnivores, pigs could be fed under any circum-

stances. By the 1530s, at the time of the conquest of Peru, Granada, and León,

Nicaragua’s main colonial centers, had become pig supply centers that exported

to Peru via Panama (Del Río 1996: 22). They expanded through the lands near the

first cities founded in Peru in the 1530s and, although their diet was based on the

natural plants of the countryside, their upbringing was, according to Fray Vicente

de Valverde, as if they ate acorn. According to other testimonies, better bacon and

pernil were produced in the mountains than in Castile (Del Río 1996: 26). In 1536 in

the barely founded Lima, a pig was slaughtered daily. For reasons of hygiene it had

been prohibited by the ordinances to have pigs in houses (Del Río 1996: 28). In 1538,

the Cabildo of Quito forbade the residents to have more than ten heads for their

consumption, and in 1541, it was able to deliver Gonzalo Pizarro about 3,000 for his

expedition to the Cinnamon Country (Del Río 1996: 17). Although the abundance of

these livestock at times favored their lower relative cost, prices fluctuated due to the

instability generated by the cycles of wars in Peru. According to Del Río, prices were

reduced from 675maravedís for an arrelde (1,820 kg) in 1536 to 337 in January 1538 and

three months later to 280. However, the price increased again due first to the civil

wars and then to the increased demand from the urban andmining markets.

The Expansion of European Livestock in the Second Half
of the Sixteenth Century

The relative stability that occurred in the Peruvian viceroyalty in the 1550s shifted

the role of dogs and horses to the background. Other species began to play a fun-

damental role in the colonization processes of the second half of the sixteenth cen-

tury. Undoubtedly, this period saw the introduction, development, and multiplica-

tion of European livestock take onmore intensity, acceleration, and expansion.The

initiatives of the Hispanic population living in Peru and the Indigenous population

contributed to the generalization of European species.The efforts of the Spaniards

to expand their livestock herds were favored by cultural inclinations, the logics of

economic and commercial gain (the demand for products from the mining and ur-

ban economy), and the policies of the Crown. Indeed, Europeans wanted to repro-

duce theirway of life and diet, a factor of body transformation and social distinction

(Earle 2012; Saldarriaga 2012). Indigenous people had to shore up their economy in

the new colonial context by adapting new species to their social reproduction strate-

gies. Traditional Castilian livestock, whether small (sheep and goats but also pigs)

or large (bovines and equines, e.g., donkeys andmules, as well as horses and oxen),

expanded unevenly in the Andean territories.These animals were transcendental in
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the strategies of appropriation and exploitation of the resources of the various terri-

tories that made up the vast space controlled by the viceroys of Peru.Their develop-

ment involved productive, legal, environmental, and social aspects and, of course,

affected not only the biodiversity and competition between livestock, but also the

lives and relationships of the various populations living together in Peru.

In the second half of the sixteenth century, the Crown sought to take control of

power and the direction of colonization. Its policies directly and indirectly impacted

livestock expansion. This was produced in stages in response to the different situ-

ations that would push livestock production. There were three fundamental mile-

stones in this process during the sixteenth century. The first was the policy of de-

creasing encomienda rates in the 1550s and 60s, which pushed encomiendas to focus

on business activity, causing increased demand and livestock production. The sec-

ond was the implementation of Indigenous reductions in the 1570s which, by con-

centrating the diminished Indigenous population in delimited villages, left “free”

spaces that theSpaniardsoccupiedwith their livestock.Thethirdwas the implemen-

tation of the first land compositions in the 1590s which, by granting firm property

rights to the initially precarious European occupiers, sealed their expansion.

Among the factors that converged and favored livestock expansion in the 1550s

and 1560s were the monarch’s alliance with the religious aligned with Bartolomé de

LasCasas to eliminate or substantially reduce thepersonal service of the Indians; the

strong economic boost promoted by enterprises (all of them demanding livestock)

on the part of Spanish encomenderos and settlers; and the policy of restitution. This

effort by the authorities to abolish personal service and the demographic decline

caused by wars and diseases had an indirect effect on livestock demand. One solu-

tion to this problem was to replace much of the human energy provided by Indians

with animal energy,whichwas essential to expand the economyandmake its invest-

ments profitable. It was in this context that the acclimatization of African camelids

in Peru was attempted without lasting success, with the mule eventually becoming

themost efficientmeans for transport.The importer, the traderCebriándeCaritate,

justified his request to theCrown to license the introduction of camels “because they

were very necessary for the service of the land, since there was no longer personal

service there” (Taboada 2017: 193–195).

The encomienda crisis in the 1550s due to the defeat of the encomenderos, com-

manded first by Gonzalo Pizarro and then by Hernández Girón, prompted the ex-

pansion of European livestock.The Crown’s disciplinary policies and the limitation

of its income (reduction in the appraisal of goods andmoney) forced encomenderos

to compensate for losses by setting up new enterprises. This indirectly encouraged

livestock, as they sought alternative profits through various ventures they had al-

ready started in the previous decades. They had the advantages of knowledge of

the terrain, direct relationships with the caciques, and the possibility of access to

the increasingly scarce workforce. With the demographic decline of these decades,
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the encomenderos obtained – almost without cost – the land to set up their obrajes

(workshops), expand their livestock herds, build mills, and sow cereals, vineyards,

and olive groves (by purchase,mercedes [grants], or illegally). A favorablemarket and

a demand to replace costly imports further enhanced these business initiatives.

The main areas in which they invested were mining, agriculture, ranching, and

manufacturing (sugar mills and textile manufacturing), increasing the production

and expansion of livestock. In addition to enterprises specializing in the production

andmarketing of livestock, textile obrajes,whosemain inputwaswool as rawmate-

rial, and transport businesses that profited from the use of bulk animals, other busi-

ness activities required varying degrees of animal power and derivatives to be able

to produce their goods: agriculture demanded oxen,mules, horses, and animal fer-

tilizers; mining and sugarcane production used oxen and/ormules to operatemills;

mules and llamas for the movement of materials and products circulating in these

extensive productive units; meat from various animals was necessary for the feed-

ing of workers; and many of their derivatives (leathers, candles, etc.) were essential

for furnishing homes and for production itself (Assadourian 1982; Moore 2020).

One of the mechanisms through which the encomenderos tried to encourage

the breeding of European livestock,usually sheep, in Indian villageswas restitution.

PressuredbyDominican religious in the 1550sand 1560s,encomenderosmadedona-

tions and obras pías (pious works) as restitution (Maldavsky 2019; Fulcrand Terrisse

2004: 76–82).This was to compensate for thefts committed during the conquests or

excesses in the collection of tribute.The religious, who demanded restitution in ex-

change for acquittal, participated in the obras pías created to manage the restored

livestock. In 1562, the encomendero of Pocsi, near Arequipa, Alonso de Cáceres, re-

stored200sheep fromCastile to the Indiansofhis encomienda, leaving themanage-

ment of the herd to his heir and the prior of the Franciscans of Arequipa. Gómez de

Solís, ten years after reimbursingmoney in 1552 for having collected too much trib-

ute from the Indians of the region of Trujillo, organized an obra pía similar to that

of Cáceres, but with 3,000 sheep and 200 cattle distributed between the encomien-

das of Tapacarí and Huamachuco (Del Río 2005: 223). In the highlands, Lorenzo de

Aldana, encomendero of Paria, donatedmore than 2,000 sheep and about 250 cattle

to found two hospitals, entrusted to various religious orders, for the Indians of his

encomienda in 1557 (Del Río 2005: 22).He also agreedwith the Augustinians to keep

four religious in charge and gave them 300 sheep and 200 llamas, in addition to a

lifetime stipend of 1,000 pesos thatwould exempt the Indians and the encomendero

from making any payment to the religious in charge of evangelization. Ten years

later, in 1568,Aldana organized a hospitable obra pía entrusted exclusively to theAu-

gustinians. In the region of Huamanga, the encomendero Hernán Guillén de Men-

doza, owner of a construction site, stipulated in his 1594 will that 300 sheep from

Castile, out of the 9,000 he owned, be given to the Indians of his encomienda (Salas

de Coloma 1998: 75–82).
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This imposition of European livestock on the Indigenous population in the 1550s

and 1560s coincided with the expansion of Spanish ranches. It was in the northern

area that European livestock expandedmost rapidly, particularly pigs, goats, sheep,

and, to a lesser extent, cows. In themountains near Lima (Huaylas, Conchucos, Ca-

jatambo, Canta, Huánuco), sheep production provided wool to the booming tex-

tile sector that expanded in these areas to meet the growing demand of the urban

and mining sectors (Silva Santisteban 1964; Salas 1998; León 2002; Chocano 2016a;

Chocano 2016b). The coast specialized in the exploitation of pigs, sheep, and goats

to produce meat and some processed materials such as soap, tallow, hides, and cor-

dobanes at a lower price than those imported from Europe, selling them in the mar-

kets of Lima and Panama. The encomenderos of the north coast had chosen to in-

vest in ranches since 1550 primarily due to their low cost (Schlüpmann 2022; Aldana

1989; Ramírez 1991). The scarce labor they required was cheap, and the ranches oc-

cupied vacant land, whose use, while not giving them legal rights, allowed them the

“de facto” appropriation of the property of corrals built to fence in livestock (Ramírez

1991: 65). Excessive prices for animal products imported from the Peninsula and in-

creasing demand from urban markets in Trujillo and Potosí were additional incen-

tives to invest in livestock farming. On the other hand, livestock investment did not

require great dedication.Encomenderos appearedonce a year to roundupandmark

the animals (Ramírez 1991: 63-64).

The policy of reductions introduced in the 1570s by Viceroy Toledo intensified

livestock farming.While the reductions in principle did not involve the loss of land

by the Indians, the concentration of the Indigenous population led to the abandon-

ment of land and facilitated its use by the Spanish. In the case of Lambayeque, the

movement of Indigenous peoples to the lower areas of the valleys displaced them to

less productive areas due to unfavorable climatic conditions, less fertile land, and

water scarcity. The best land was left available to the Spaniards, which generated

a sharp increase in agricultural and livestock production (Ramírez 1991:96). Toledo

granted mita workers at the request of the ranchers (Zuloaga 2012; Zuloaga 2022).

Livestock activity increased and expanded in scale and complexity. The ranches in

Lambayeque incorporatedmanufacturing processes to produce soap and hides, be-

coming livestock-industrial complexes that required a larger labor force and more

specializedworkers (Ramírez 1991: 100–101). In themountainous areas, the increase

in livestock production after Toledo is apparent in the visit of ArchbishopMogrovejo

in 1593, according to which, in Conchucos and Huaylas, ranches and wool textile

obrajespredominatedover agricultural farms.Asmanyas seventy ranches existed in

Huaylas, the two largest having 20,000 and 12,000 heads respectively and the small-

est ones only 15. Livestock ownership was widely distributed among large (promi-

nent encomenderos and residents),medium, and small Spanish encomenderos and

residents, as well as mixed-race and Indian owners, especially caciques and prin-

cipals, but also commoners. Indigenous institutions (the community, its churches,
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poorpeople’s houses,andhospitals) andaDominican conventwerefinancedby their

livestock (Zuloaga 2012). In the region ofConchucos, caciques andprincipals had es-

tablished eight chaplaincies based on sheep farming, and even one common Indian,

Inés Truzopampa, owned her own sheep farm (Chocano 2016: 118, 128).

In the mid-1590s, the policy of land composition served the Crown to legalize

the lands occupied “de facto” by the ranchers and to enable them to acquire others

by paying financial compensation to the Royal Treasury. From occupiers they be-

came owners. In Lambayeque, this process generated a great boom in agriculture to

the detriment of livestock that went into crisis in the late sixteenth and early sev-

enteenth centuries due to various factors: the fact that the titles of composition did

not include property rights over pastures and forests, the growth of the fiscal costs

of the sale of livestock, the complaints of Spanish and Indigenous farmers, and the

decrease in the prices of soap and tallow. The crisis was resolved by restructuring

livestock, replacing pigs with goats that required less investment, expanding the

production scale bymerging several ranches into one, the diversification of produc-

tionwithin ranches, and the conditioningof part of the land for cultivation (Ramírez

1991: 119–144).

In the Andean South, the expansion of European livestock and the colonial im-

portance of the Andean region played key roles in strengthening the main pole of

world economic growth in the sixteenth century: Potosí, where mining activity re-

quired livestock intensification.

Livestock and the Rise of the Colonial Mining Economy:
Potosí and the Andean South (1570–1600)

Mining was increasingly livestock dependent in the second period of colonial ex-

ploitation of Potosí when Viceroy Toledo, in the early 1570s, promoted the industrial

system of amalgamation for silver refinement, while establishing the mining mita

to ensure labor. At the end of the sixteenth century the Potosí mine produced about

74 percent of the world’s silver (Machado and Rossi 2017).

In the 1970s and 1980s, Assadourian demonstrated the modernity of the colo-

nial economy, when most historians were denouncing its dependence, backward-

ness, and feudality. Peruvian colonial economic space formed a dynamic and com-

moditized domestic market. The various productive regions specialized and pro-

vided a multiplicity of products to the mining and urban markets of the viceroy-

alty’s large territory. Trade, throughmaritime and land transport, supported by an-

imal energy, linked this space with the externalmarket. It allowed Peruvian silver to

flow throughout the Americas, across the Peninsula, Europe, and Asia (Assadourian

1982). According to the world-ecology paradigm, the boom in Potosí was based not

only on the application of technological innovations and labor systems but also on
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“a global mode of appropriation of vital energies” (Machado 2017: 43). Livestock ex-

ploitation proved fundamental in this first phase of the accumulation of early mod-

ern capitalism and world-ecology.

The incorporation of products, animals, and new techniques required in eco-

nomic specializations significantly affected the biota and abiotic resources inwhich

they operated. Large-scale mining in Potosí, one of the world’s most populous ur-

ban centers, required the adoption of complex economic and socio-environmen-

tal strategies and technologies, involving the construction of large infrastructure

works, government technologies, massive supply systems for goods and services,

the coercive use of human and animal labor, as well as complex intellectual and le-

gal constructions to justify the system (Machado 2017: 38–39).There were processes

of land transfers from Indigenous to Hispanic people (Assadourian 1982) andmate-

rial and energy exchanges between both rural and urban areas and different parts of

the Americas, Europe, and the East (Moore 2020). In all these processes, Indigenous

people and native and newly introduced European livestock played a leading role.

Animals were essential tomining, producingmaterial for bothmineral exploitation

and the urban population, and transporting goods.

Around 8,000 llamas transported the ore from the hilltop mines to the Potosí

mills where amalgamation was carried out (Contreras 2021; Moore 2020). The in-

stallation of hydraulic or animal-driven mills industrialized ore milling. Of the 111

in Potosí at the end of the sixteenth century, a quarter required the energy of oxen,

horses, or mules (Salas et al. 2022: 5–6). Feeding livestock was a challenge given the

declineofpastures innearbyareas and the increasing cost of fodder (Contreras 2021,

81).

Manyof thenecessary inputs came from livestock exploitation: leather for trans-

porting mercury and ore or used as hinges and shock absorbers in machinery, tal-

low for candles that lit galleries, or manure used as fuel. The growing urban popu-

lation depended directly and indirectly on livestock products. With 120,000 inhab-

itants in 1570 and 160,000 in 1610, Potosí became one of the largest urban centers

of the time, outgrowing Venice, Seville, Amsterdam, or London (Machado 2017: 41).

Housing required leather furniture, cordobanes, and candles. People fed on local

and European livestock meat (lard, chickens, guinea pigs), among other products.

Soap came from converting tallow into detergent, and obrajes produced large-scale

textiles with sheep and alpaca wool (Assadourian 1982: 179–189). In 1603, 2,000 lla-

mas and 1,000 sheep entered weekly, and annually, 4,000 cattle and 1,200 Indians

produced coal and candles. The mining mita nurtured this mobilization of people

(estimated about 60,000); each mita worker moved with his family and llamas that

could carry necessities and provide a source of food (Moore 2020: 133–134).

In the colonial economic system, the intensity of traffic and thedifficulty ofmov-

ing products in the Andean topography made transport a strategic activity. Moving

mercury, salt, and other amalgamation inputs in Potosi; transporting silver to the
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rest of Peru, the Americas, and the world; and the growing trade in products de-

manded bymining and urbanmarkets all required intensified land traffic.This was

based on the intensive use of indigenous and foreign animals andwas highly depen-

dent on road infrastructure and thewisdomofAndean shepherds and llamaherders

(Assadourian 1982; Moore 2020; Sánchez Albornoz 2020; Gabelmann 2015: 35–36).

The geopolitical importance of the routes used for the transfer of the mercury

and silver sparked the Crown’s interest to ensure its control and optimal function-

ing. Towards the last third of the sixteenth century, the authorities arranged more

efficient and safer routes for transfers,Viceroy Toledo opting for a route through the

port of Arica.The logistics of these trips were complex but saved distance and time

(Contreras 2021; Orche and Amaré 2015). In the port of Arica, large animal reserves

(more than 2,000mules and 12,000 llamas in the first third of the seventeenth cen-

tury) were needed to carry the goods received to Potosi. Being a very dry area, pas-

tureswereusedmore than200kmaway,whichcreated seriousproblemsof synchro-

nizing with the boats. For most of the sixteenth century, there was a favorable cul-

tural disposition towards the breeding and use of llamas, since they were abundant

and cheap (Orché and Amaré 2015). They came from communal farms in the high

Aymara Andean regions. The demand for their animals and their services as llama

herders placed the Indians of these communities in a strategic position, since they

were incorporated into the intense commercial traffic that was created between the

Potosí-Huancavelica and Potosí-Lima axes.Many Aymara caciques reconciled com-

mercial activities and new economic opportunities with their traditional duties to

their communities. Aymara llama herders knew the dietary, physiological, and rest

needs of this livestock (Orche and Amaré 2015).However, traffic intensity decreased

as demand increased, making trade more expensive. Llamas died from tiredness

and lack of pasture andwater, as well as fromdiseases (parasites) they contracted in

coastal areas or from accidents while transporting mercury.The economy required

denser andheavier transit,whereas the llamaswere slow (only travelling about three

leagues – 16 km – a day) and had a low carrying capacity (Orche and Amaré 2015;

Sánchez Albornoz and 2020).

More versatile and resilient, mules could carry up to two hundred kilograms.

They endured many kilometers of travel (about five leagues, or 28 km) and were

docile and reliable.They adapted very well to the winding and rugged Andean roads

and were very efficient (Orche and Amaré 2015; Sánchez Albornoz 2020).Therefore,

they rapidly expanded across the continent alongwith the other equines (horses and

donkeys), surpassing llamas and porters in carrying capacity and endurance. The

high growth of freight traffic encouraged the inhabitants of Córdoba to endeavor

into mule production. The animal’s reproduction depended on breeders, and its

maintenance wasmore demanding and abundant than with llamas.Themule trade

involved a large economic space from the Río de la Plata – through Córdoba, Jujuy,

and Salta – to Potosí. Between 1610 and 1620, at least fifteen livestock enterprises
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specializing in breeding the hybrid were created in the area. Córdoba’s ranches

had abundant wild livestock that had not been appraised so far (Assadourian 1982:

33–38). From the end of the sixteenth century, the specialization in mules occu-

pied the large empty plains of the current Argentine northwest and the central

Chilean valley, which were integrated into the Potosí circuit with the production

andmarketing of the mules.

The Reception of European Livestock by Indigenous People

With the notable exception of Celestino and Meyer’s work (1981), which focuses on

the last colonial century, classical and more recent historiography on colonial live-

stock have neglected the issue of the Indian peoples’ adoption of European animals

and its multiple consequences. However, it is essential to understand the precise

modalities of the introduction, imposition, and reception of European animals in

the Americas beyond their capacity to self-breed noted by Crosby (1991). Research-

ing the livestock initiatives of Spaniards is imperative to understand essential socio-

economic, cultural, and colonial Andean biodiversity aspects. However, themotiva-

tions, themodes of livestock incorporation,and their effects on Indians’ agricultural

organization and/or reorganization in their ecosystems and theirmaterial and sym-

bolic reproduction strategies are equally important and even less studied. To better

appreciate the introduction and impact of this new development on the economic,

family, and social life of peasants and Indigenous communities, this section estab-

lishes two stages: the first covers the decades from 1550 to 1570, when the introduc-

tion is slow and encouraged by the Spaniards; and the second, between 1570 and

1600,when the breeding and development of European livestock expands consider-

ably within Indian villages becoming one of the main pillars of community finance.

Factors of compulsion and timing govern the incorporation of European-origin

products (Lorandi 1995: 406). European livestock breeding was introduced through

the requirements of Hispanic species in the taxes of the encomienda, as well as in

the workwith the herds of the encomenderos andwhen it was imposed under resti-

tution. From themid-sixteenth century, traditional Andean andHispanic useswere

combined.Thedemand forHispanic livestock in product appraisals proved very rel-

evant for its introduction. The desire to reproduce the European way of life in the

American context therefore explains why the Spaniards very soon demanded the

payment of a tax in goods from Indigenous peoples that took into account the Eu-

ropean diet.This explains the presence of wheat and gallinaceans in the first lists of

goods that the Andean populations had to pay to the encomenderos. In the seven-

teenth century, the Jesuit Barnabé Cobo notes that the Spaniards “imposed on the

Indians who submitted, among other tributes, a certain amount of wheat and other

seeds and somany head of Castile livestock, as to force themwith this to be applied
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to the raising and tilling of our livestock and seeds” (Cobo 1956: 377). In the annual

tribute rate of Ichoc Pincos in Conchucos (a mountainous area of northern Peru)

of 1549, thirty camelids were requested and no sheep, in addition to twenty pigs,

200 units of poultry, and 1,040 units of eggs. In turn, the Indians of Ichoc Pincos

were to give their priest twelve sheep, 208 units of poultry, 2,502 units of eggs, and

two pigs annually. In the tribute of 1557, only ten camelids, twenty-six pigs, and 500

units of birds were requested. In the annual rate of tributes of Tauca or Conchucos

de Mori in 1550, they were taxed fifteen sheep (although it is not specified if these

were sheep [ovejas de Castilla] or camelids [ovejas de la tierra]), thirty pigs, and 1,024

units of eggs, in addition to 300 poultry.The priest had to be given twelve sheep, 120

poultry, 624 eggs, and six pigs (Chocano 2016: 319–321). Even if gallinaceans could

eventually compete with guinea pigs – because they were small and easy to raise –

the biggest competition between local and European animals was probably sheep.

But their adoption in Indigenous economies does not appear to have been immedi-

ate. Unlike in Mesoamerica, in the Andes, the ancient tradition of camelid farming

was indicative of the Andean agropastoral experience, but did not guarantee an in-

terest in sheep.

Therefore, the restitution of ill-gotten propertywas away of imposing European

livestock breeding on Indigenous economies, since it is not clear that the interest of

Andean communities coincidedwith these transactions,with the exception of some

caciques or certain contexts. In his restitution of 200 sheep to the Indians of Pocsi,

nearArequipa, in 1562, the encomenderoAlonsodeCáceresdetailed theobrapía and

commissioned the patrons “to take care that these are brought in part where they

will not die like has happened with the others that have been given to them” (Tes-

tament of Alonso de Cáceres, National Library of Peru, Manuscripts Z1264, f.376v).

This warning shows that in the Pocsi area, at 3,000 msm, where camelid farming

was the norm, the sheep of Castile were not spontaneously taken in. It required

that the restituted livestock not be sold before some growth and that they only be

used collectively to pay tribute, clothe the poor of the community, and feed the en-

comienda priest.The legal instrument of the obra pía shows that Spaniards assim-

ilated their donations of European livestock to the collective flocks with religious

purpose present in the Andes before the conquest. Sheep thus assumed a sacred di-

mension.This statute, at the same time separate and collective, continues at the end

of the sixteenth century, through the assets of the brotherhoods and communities,

which structure the management and use of sheep by the Andean population.

It is difficult to assess the success or failure of the Spaniards initial strategy to

force the Indians to raise livestock, whether Andean or European, through taxes or

restitutions. Success is evident, for example, in the view of Huánuco of 1562: thirty

years after the arrival of the Spaniards, many sheep from Castile had already ap-

peared (100 heads) compared to llamas, which numbered only 152.This low number

of llamas can be explained by the pressure exerted on them at the time of the con-
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quest. Additionally, they were part of the tribute to the encomendero, giving over

104 heads annually in 1549 (Mellafe 1972). However, in some repartamientos, the fact

that fixed livestock taxes were established did not imply that the local population

produced them.Negotiationswith encomenderos to deliver fewer products, includ-

ing livestock,were common. Instead, the caciques gavemoney or replaced livestock

not given by units of other goods (Trelles Aréstegui 1982: 219).The Indians of Allauca

Huaraz declared in 1555 that they did not raise the livestock that belonged to them

from the levy, but obtained it from other groups (parcialidades) in exchange for corn,

wool, and sheep (Zuloaga 2022: 94).

Without denying European pressures for the incorporation of their livestock

into the Indigenous economy, in many cases, some European livestock was vol-

untarily welcomed from the outset. Indigenous populations would have weighed

several considerations for incorporating or rejecting European crops and livestock:

that the new species would find a favorable environment for acclimatization, that

it would not hinder subsistence production, that there would be no or minimal

requirements for technology or skilled workers, that species would complement

their own agricultural and livestock cycles, or that they would use ecosystems not

already used by native crops or livestock (Lorandi 1995: 407). Chickens met these

requirements and were therefore perhaps the earliest introduced species among

the Indigenous population. In addition to being included in the lists of European

species for tribute to their encomenderos and priests, the Castile birds would have

been quickly incorporated by the Indians into their domestic economy. They were

easy to raise and feed, and their egg supply made them a daily food source, repro-

ductively surpassing Andean domestic ducks (Gade 2015: 33–34). There are records

of chicken farming by Indigenous populations from 1537 in which they appear in

very small numbers (five) given to Alonso de Alvarado, but shortly before the Inca

general Quizpe Yupanque had taken 811 eggs as he passed through the Huanca’s

territory. In the travels of Governor Vaca de Castro to and from Cuzco in 1542, he

received 132 chickens and almost 3,000 eggs. Also pigs were raised by Indians in

their villages from very early on. In the same list, the Huanca recorded the delivery

of pigs (twenty-three) in 1542 toGovernorVaca deCastro, another twenty toGonzalo

Pizarro during his uprising, and 141 to Pacificador La Gasca (Murra 1975: 256–260).

During the 1570s, Viceroy Toledo, while concentrating the Indigenous popula-

tion in villages, paid close attention to the communal heritage of Indian peoples

composed mainly of land and livestock.These resources, managed by the caciques,

covered essential expenses for the life and reproduction of the community. Toledo

had these assets located and registered to establish controlmechanisms and detract

from the autonomy of the Indigenous authorities. The major component of com-

munity property was livestock: whether of indigenous origin, preserved and reap-

propriated from the Inca and the sun; or of European origin, incorporated into the

Indigenous economy through restitution. The viceroy’s advisor, Juan de Matienzo,



Maldavsky/Zuloaga: Biodiversity in the Andes in the Colonial Period 93

had written that the Indians of some repartamientos had “10,000 head of livestock,

and 1,000 to 2,000 cows, and 1,000 sheep and rams of the land” that, according to

him, the caciques had appropriated (Matienzo 1967: 71). Once the community assets

of the Indians were registered, Toledo placed the wealthiest estates under the su-

pervision of Spanish administrators. Before Toledo in 1567, Garcí Díez, the visitor

of Chucuito, had counted 48,441 head of community livestock: both camelids and

“certain amounts of livestock from Castile” (sheep). Everything was placed by his

successor under the administration of a Spaniard (Lucht 2004: 183–184). The mea-

sures implemented by Toledo were applied to the entire territory of the viceroyalty

and in service to the mining economy (Zuloaga 2010: 423; Del Río 1990: 189; Presta

2015). In addition, Toledo created a communal treasury (a three-key ark created for

that purpose) to centralize the community’s public finances with the total amount

of tax collection and the proceeds earned by Indians from their community prop-

erty.These revenues could no longer bemanaged by the caciques autonomously.The

mayors of cabildos and the corregidores (royal authorities installed at regional and local

levels) were to be involved in its administration. Toledo secularized community as-

sets for ecclesiastical purposes, used and administered by priests through the assets

of churches, hospitals, and confraternities. They became dependent on corregidores

and Audiencias for control and administration.This reformundermined the peoples’

economic autonomy and the maintenance of their traditional social reproduction

mechanisms.The corregidores and other Spaniards appropriated the property.

Faced with difficulties in meeting their collective expenses, the Indians reorga-

nized their community property under the cover of religious institutions that had

economic capacity. Churches, religious brotherhoods, and hospitals returned to

ecclesiastical jurisdiction after a long legal battle fought in the late sixteenth century

(Zuloaga 2010; Zuloaga 2012; Zuloaga 2017). With the complicity of ecclesiastical

authorities, the Indians increased their community livestock heritage with sheep,

goats, and, to a lesser extent, cattle, ascribing it to property of ecclesiastical juris-

diction. The “census” of the detailed ecclesiastical visits made by the Archbishop of

Lima between 1593 and 1605 shows that most villages of Indians had community

herds distributed mostly in hospitals, churches, and brotherhoods. This livestock

was sheep (in the serrain regions) and, to a lesser extent, goats (in the coastal areas).

The extent of laminoid distribution in these areas before the conquest is unknown,

but it is significant that livestock is not mentioned in the 1590s. It could show the

retreat of increasingly scarce indigenous livestock faced with the foreign animals

that were becoming widespread in the northern landscapes. Southern Andean

Indian communities also introduced European livestock into their organization.

The Kuraka of Asillo, whose community had benefited from a restitution by their

encomendero in European wool livestock, had created a collective ranch at the end

of the sixteenth century composed of 4,000 sheep fromCastilewho shared common

pastures with the llamas (Glave 1989: 286–289).
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European livestock, particularly sheep, became the economic pillar of the peo-

ples’ communal economy and central to their ability to reproduce symbolically and

materially from the end of the sixteenth century. Its adoption would have been the

logical response to demographic decline because of the danger of losing untapped

land. In the 1590s, the campaign of land compositions facilitated their legal transfer

to Spaniards, and the Indian peoples themselves used the mechanism to “legalize”

and acquire full property rights in their own territories. Extensive livestock devel-

opment could retain large amounts of land with minimal investment and limited

labor. They were suitable territories for the acclimatization and breeding of sheep,

goats, and cattle, and also had livestock specialists and pre-Hispanic pastoral man-

agement experience. This sustained the high costs of ritualistic and festive com-

munity celebrations that reinforced the traditional authority of the caciques, then

much contested, and were the main bulwarks of the recreated Indigenous iden-

tity in colonial times. During the seventeenth century, European livestock contin-

ued to take hold in Indian villages as a fundamental resource for their subsistence

and reproduction as a group.The brotherhoods acquired prominence as recipients

of community livestock, ahead of hospitals and churches. Brotherhoodsmore easily

avoided the growing greed of religious authorities and could be administeredmore

autonomously. Therefore, the Indians from 1610 preferred to give their livestock to

the brotherhoods, and this trend remained throughout the colonial era.

The high demand for wool from the colonial mercantile economy, particularly

textiles, explains this choice, which probably involved, although little researched,

cohabitation, complementarity, and perhaps competition between sheep and

laminoids, as well as the mobilization of Indigenous knowledge and new imported

techniques. This activity was previously dependent in the Andes on the rearing of

native cattle and diversified with European sheep. Although the textile obrajes were

an initiative of the encomenderos to expand their activities (Silva 1964; Salas 1998),

the Indigenous communities worked in and for them, with labor and livestock

raising. Just as European and indigenous livestock cohabited in pastures, their

wools cohabited in the process of manufacturing.The cohabitation in the pasture is

clear in the case of Asillo, with local llamas and returned sheep in a staymanaged by

the Kuraka and two ranches of the encomendero with cattle and sheep (Glave 1989:

286, 291). According to Fulcrand Terrisse (2004: 232–237), sheep have a selective

diet that allows associating with various animals and do not damage the landscape

more than llamas or alpacas.However, there is a lack of precise studies dedicated to

the analysis of this cohabitation in livestock management and its consequences on

the landscape.

It is not known exactly how thewool was distributed according to the fabrics be-

ing manufactured. Pre-Hispanic textile techniques were not only retained for do-

mestic consumption but also for makingmore luxurious fabrics: the cumbis of colo-

nial native elites. Sheepwool was, however, introduced into themanufacture of tra-
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ditional tunics called unku, alongside camelid fibers.One of the changes observed is

the greater variety of drawings in colonial designs, alongwith a probably lower qual-

ity (Pillsbury 2002: 77- 93). If Inca manufacturing structures were not maintained,

the production of fine textiles was instead stimulated by urban demand and min-

ing centers and carried out by weavers from Indian villages and traveling artisans

working for individuals (Ramos 2010). While the cumbi incorporated sheep wool in

the obrajes, it was also woven with camelid fibers, which were preferred.The obra-

jesmade rustic fabrics,useful for dressingminers andordinary people, aswell as for

use in transportation.They were rarely dyed, and when they were, local techniques

were privileged (Salas 1998: 248). In the obrajes, in addition to Castilian sheep wool,

local fibers like vicuña were used for hats, as well (Silva 1964: 33–34). This fiber was

employed in traditional looms in the Arequipa region at the end of the eighteenth

century, where “llama” fibers were also used in traditional waist looms (Silva 1964:

140–144). At this time, in Abancay, thin blankets of sheep and alpaca were woven

(Silva 1964: 149). All this indicates that Andean weaving techniques coexisted with

imported Spanish ones, in addition to maintaining local fibers. There is a lack of

specific studies interested in this coexistence of fibers. Although the compatibility

of sheep, alpacas, and llamas in the same space is observed, their differentiated or

joint management in colonial times remains to be investigated.

Conclusion

As in the rest of America – though even more complex because of the pastoral tra-

dition of the Andes – the introduction of European livestock linked with a complete

package of economic, political, and social changes brought about a profound trans-

formation of the precolonial Andes. It would also become one of themost important

developments for both colonizing society and the Andean population. Livestock de-

velopment was one of the fundamental engines and vehicles in the European strat-

egy of occupation and appropriation of the space, utilized as an instrument of the

Hispanic agrarian frontier’s expansion against the Indigenous and a means to ac-

quire legal property rights over the land by the Spaniards. Also the indigenous An-

dean pastoral and livestock culture, techniques, and ancestral knowledge were ex-

ploited by the Europeans to lay the foundations of the new mercantile system that

was emerging, in which the Indigenous population itself became actively involved.

The introductionofEuropean livestock into Indian villageswas a fundamental strat-

egy in their modes of social reproduction, land conservation, surplus production,

and corporate security, as well as fostering the combination of technologies and

ways of managing and exploiting Andean and Hispanic traditions.

However, the degree of transformation generated by European animals remains

under study. “We lack a global study of Andean pastoralism from the colony as well
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as landscapes at the end of pre-Hispanic times and during colonial times.We recog-

nize that the structures andpractices imposedby theSpanishmusthave contributed

to profound changes in the Andean landscape, but we are not in a position to cur-

rently measure this impact” (Fulcrand Terrisse 2004: 195). Research into the effects

of the European livestock introduction into the Andes is scarce. For some authors

such as Flores Ochoa (Bonavia 1996: 526–528), the introduction of European live-

stock, particularly sheep, was an ecological catastrophe whose effects remain: not

only because of the displacement of camelids and the diseases they brought (Webb

2015: 64–65), but also for its ability to destroy plant cover and generate erosion in an

already fragile and slowly recovering environment.On the contrary,Fulcrandargues

that the introduction of newanimal specieswould have enriched biological diversity

and consequently constituted more complex ecosystems, contributing to their sta-

bility (Fulcrand Terrisse 2004: 215–217).The first approach is in tune with the catas-

trophic paradigm that has dominated specialized historiography on the effects of

the European livestock introduction in Mexico stimulated by Melville’s (2012) clas-

sic work on the Valley of Mexico, who showed that extensive sheep rearing wiped

out sophisticated farming systems as early as the sixteenth century. However, the

catastrophic view is being nuanced in light of new research in other areas of Mex-

ico and elsewhere on the continent. Case and regional studies show a variety of ef-

fects and situations ranging fromreduced to little environmental impacts (Huasteca

potosina or in the tropical lowlands of Veracruz) to the economic strengthening of

IndigenousMapuche populations in Chile, the Argentine Chaco, or theDurango In-

dians who used the control of European wild livestock (horses and cows especially)

to resist Hispanic colonizers (Hernández 2001).

In addition to a study of the transformations of grazing techniques and land-

scapes, much remains to be done and investigated to understand the full conse-

quences of the bioeconomic and cultural change that caused this upheaval. More

bioarchaeological data, combined with an accurate mapping of the progress of Eu-

ropean livestock in the Andes, are needed to better document the evolution we have

presented in broad terms. In the case of northern Peru, everything seems to sug-

gest that the ratio between European and Andean animals was reversed as the six-

teenth century progressed, notingMiller’s (2007) assessment of the Amerindian de-

mographic catastrophe that “the biological conquest of America is more accurately

seenas the replacementof IndiansnotwithEuropeans [orAfricans] ormicrobes,but

with cows, sheep, pigs, chicken, and hundreds of other new nonhuman species, in

addition to the resurgence of native wildlife” (Miller 2007: 20). In the Andean south,

the importance of llamas in transport preserved the survival of camelids,despite the

imposed competition of themule from the end of the sixteenth century.The driving

force used in mining development and the competition and complementarity be-

tween European and local livestock in the textile field exemplify the benefits derived

from the introduction of European species and characterize biological diversifica-
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tion and the radical economic and social impact it had. However, there is a lack of

more precise studies on changes and exchanges of practical knowledge, for example

in textile techniques and leather work, such as in the penetration of milk process-

ing. In the cultural and religious sphere, there is also a lack of specific studies on the

representations of European animals that Andean populations gradually integrated

into their cultural universe. Research into little-studied sources in Indigenous lan-

guages could help develop this.

Translated by Eric Rummelhoff and revised by Omar Sierra Cháves.
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Biodiversity in the Amazon in the Colonial Period

Neil Safier

The roots of the staggering biodiversity of the Amazon River basin in South America

stretch backmillions of years before the common era. Indeed, itmay have beenwith

the Big Bang itself that the matter, which would eventually come to form the rich

raw materials of this region, came together. According to scientific theories accu-

mulated in the past fifty years, the Amazon region’s extraordinary biodiversity can

only have meaning on a geological timescale. Over the course of millions of years of

shifting, rising, settling,andadjusting,momentary bursts of speciation are thought

tohave takenplace,adapting to changing circumstances and rushing tofill voids and

niches where an opportunity for adaptive success and survival was possible. One of

the leading theories currently being debated about the Amazon speculates that a

massive maritime intrusion into northern South America from what is today the

Caribbean Sea created a network of islands and wetlands that led to spikes in di-

versity, as these aquatic spaces of freshwater and saltwater melded with distinctive

terrestrial landforms and provided new spaces for species to thrive. Scientists who

abide by this theory point to fossils of plankton,mollusks, andother aquatic animals

– not only fish but also dolphins – that speak to the presence of an estuary system

that existed and was subjected to multiple episodes of flooding during most of the

Miocene period (roughly 23 to 5 million years ago) (Wade 2015).

It is challenging to say whether the Amazon River region – either defined

politically as a territorial conglomerate across nine South American nations that

stretch on either side of the equatorial line or ecologically as a watershed region

crossing over diverse biomes and distinct configurations of urban, rural, and

Indigenous communities – has been a net contributor or net detractor to the ac-

celerating human-centered activities of the Anthropocene, a powerful model for

conceptualizing both ecological and geological change in the contemporary era. At

one level, the sheer number of commodified products explored and exploited in

the past several hundred years – rubber, most famously, but also natural products

like açai, Brazil nuts, sarsaparilla, and turtle eggs as well as mineral resources

including bauxite, manganese, iron, and zinc – would lead to the conclusion that

the Amazon both participated in and was massively affected by the extraction of

natural products and their introduction into a global economic system. Almost
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without exception, however, the minerals cited above began to be mined only in

the twentieth century. As a result, the social and material processes that led to

their eventual extraction generally fall outside the temporal purview of an earlier

phase of Amazonian exploitation, one that was affectedmost forcefully through the

dynamics of colonialism and serves as the focus of this chapter.

As Claudia Leal makes clear in her incisive article about the temporal transfor-

mations of tropical forest environments, deforestation appears to have increased

dramatically at precisely the moment when minerals like bauxite and iron began

to be extracted en masse – that is, during the twentieth century (2018; see also Leal

2013).The extraction of rubber and valuable hardwoods from across the Amazon re-

gion caused analogous damage in the nineteenth century, but not nearly to the same

degree. It is indisputable that themost significant set of ecological changes–andde-

struction of wildlife habitats – were set in motion within the Amazonia during the

post-colonial period byminers, cattle ranchers, and agro-industrial farmers, with a

dramatic increase in soybean production as one of the leading causes of the latter.

Oneunderstudiedprism,however, is the extent towhich those communities that are

at present most affected by these extractive processes and most vulnerable to their

destructive practices originated in amuch earlier period because of these practices:

communities such as those around the Mineração do Rio Norte’s Boa Vista mine

that were formedwhen groups of enslaved Africans subject to conditions of coerced

servitude fled from harsh plantation environments in the late-eighteenth century

(Arregui 2015). These communities became the front line of a system of racial cap-

italism, emerging as a direct result of exploitative practices by European colonial

powers in what academics traditionally call the early modern period (1450–1800).

Even if the Great Acceleration is understood as an ecological process that started to

manifest in themiddle of the twentieth century, the building blocks for these activi-

tieswere already clearly visible in this earlier period (Steffen et al. 2015).This chapter

sets forth the idea that anthropogenic transformations in the natural world of the

AmazonRiver basin did not beginwith the late arrival of these cataclysmic transfor-

mations to equatorial South America. Rather, the gestures that early inhabitants of

the Amazon engaged in were very relevant to what would eventually be considered

the Anthropocene era, formed and shaped into a distinctive – though not globally

unique – Amazonian iteration. As a rule, environmental history has been slow to

take hold in the Amazon – due to some degree to the powerful disciplinary influ-

ences of archaeology and anthropology, which have dominated scholarly interest in

the region – but several important articles have made great strides in this direction

in recent years (Cleary 2001; Raffles and Winkler Prins 2003; Leal 2018; Hecht and

Cockburn: 2011; Hecht 2013).

Human engagement in the Amazon necessarily begins with the Holocene pe-

riod, the geological epoch that began at the end of the Ice Age or Pleistocene (some

12–13 thousand years ago).With the arrival of human populations around this time,
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the biodiversity of the Amazon region did not diminish; instead, it increased. In

recent decades, anthropologists and archaeologists of the Amazon River region

have highlighted how Indigenous populations throughout the Americas were, in

this period, already using andmanipulating early forest environments. In so doing,

these scholars entered – and directly challenged – a broadening debate about when

human intervention began to affect the world’s natural environments.The Anthro-

pocene – understood in simple terms as the geological epoch when human activity

began to shape global environmental patterns – is shorthand for describing a period

of unprecedented human intervention through industry, population growth, and

the deliberate reshaping of a planet’s landscape, temperature, or climate.Moreover,

the utility of the Anthropocene as an interpretative mechanism for understanding

South America’s ecological history lies in ascertaining the extent to which human

endeavors in early environments across equatorial South America contributed to

a global climate crisis that accelerated in the mid-nineteenth century and that

continues perilously to our day.

Using material analyses based on soil characteristics, plant distribution, and

stylistic features of pottery, among other techniques, archaeologists of the Amazon

region have argued convincingly that native peoples of the South American tropics

proactively managed their local environments during the Holocene (Neves 2022;

Rapp Py-Daniel 2015; Rostain 2017). Likewise, Amazonian ethnohistorians have

shown the innovative strategies Indigenous populations engaged in to retain their

autonomy while seeking access to new commodities, new instruments, and new

knowledge in an ever-evolving Amazonian economy (Roller 2021; Harris 2010; Kawa

2016). Finally, historians of science have modeled new methods for reading the

literary, material, and cartographic sources of early modern exploration against

the grain, highlighting evidence that has accrued for the history of human interac-

tion with the natural world from an imperial as well as an Indigenous perspective

(Domingues 2019; Safier 2017; Gómez 2014). These insights into the critical ways

historical journals, manuscripts, and maps can be used to contribute to contempo-

rary environmental debates – and even engage with environmental activism – have

inspired recent scholarship regarding the lengthier environmental history of the

Amazon and its relationship tomore recent changes in the land. Although the focus

of this chapter is on the Brazilian Amazon, for reasons that relate largely (though

not exclusively) to the kind of sources that chronicle the textual data that lie at the

heart of this analysis, such national distinctions (and geographical boundaries)

hardly existed in the period under question, and thus beg the question of how a

regional or linguistic approach can even work to recount the history of such a vast

and diverse equatorial expanse.
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Early Gestures: The Arrival of Spaniards and Portuguese
during the Colonial Period

So what were the earliest “gestures” or commentaries made by Europeans regard-

ing the nature of the Amazonian ecosystem?Throughout the colonial period – from

the earliest sightings of the Amazon headwaters by the Spanish navigator Vicente

Yáñez Pinzón to the keen interest of Alexander von Humboldt in geopolitical devel-

opments – mercenaries, military officers, missionaries, and naturalists expressed

wonder and admiration for Amazonian flora and the fauna in the late eighteenth

century. Early on in the European exploration of the Amazon River basin, servants

of thePortuguese andSpanishCrowns traveled along thewaterways and floodplains

(várzeas) extensively. Even before the time of Pedro de Teixeira’s demarcation mis-

sion in 1637–39 (during a period of joint Spanish and Portuguese rule in the Iberian

Peninsula, and hence in their American colonial possessions as well), expeditions

fanned out along the various tributaries of the Amazon, Marañón, and Solimões

rivers in an attempt to gain control over the native populations and begin to catalog

the natural resources that existed in the dense, dark forested expanse. A discourse

of natural abundancewas not immediate. Still, bit by bit, one began to take shape as

newobservers arrived to assess and assay the land, its natural products, and its non-

human and human populations.The Portuguese expeditionary DiogoNunes – little

recognized as having seen the Amazon basin before the Spaniard Francisco deOrel-

lana (still acknowledged generally as its first explorer) – may have been the first to

comment on the animal life in theAmazonbasin.During his journey to the Peruvian

region of “Machifalo” in 1538, Nunes gazed upon a region through which “the great

river of the Amazons flowed,” commenting on the “bounty of its resources [manti-

mentos]” and the “many islands populated by luminous peoples [gente bem luzidia].”

Nunes later went on to describe these products in greater detail, including “milho”

and “caçabe,” which served as a kind of bread. However, special attention was given

as well to the “mountain meats” such as “deer, tapirs, mountain pigs, ducks, and a

multitude of other species [castas],” not to mention the ubiquitous “sheep like those

in Peru.” In Gaspar de Carvajal’s account, amixture of observed and unobserved in-

sects, reptiles, birds, and fish emerged, from the “abundance of mosquitos” to the

“many turtles as large as shields.” A panoply of manatees, ostriches, cats, and mon-

keys paraded textually amongst the pages of the friar’s mid-sixteenth-century ac-

count, as well as exotic birds that included “papagayos” and “guacamayos” that cer-

tain natives used to provide female Amazonian warriors with feathers that adorned

their roofs and other interior domestic spaces (Papavero et al. 2002).

In many ways, the size of the animals was more noteworthy than their quantity

in the relations of European travelers (with the exception of the mosquitos, whose

ubiquitous presence was duly noted day and night by early travelers to the region).

According to the chronicler Francisco Vázquez (who had accompanied Pedro de
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Ursúa and Lope de Aguirre on their now-infamous journey from Lima into the

Amazon River valley byway of theMarañón River), “there aremany large turtles and

birds that gather along the beaches, and many large fish that are quite tasty” (Pa-

pavero et al. 2002: 45). According to some later seventeenth century chroniclers, the

Spaniards who first arrived along the western coasts of South America were eager

simply to learnmore about this regionwhose “fertility of the land” and “wealth of the

people” were renowned (Gomberville 1684). Spanish Jesuits in the sixteenth century

characterized the region as vast interior lands that had not yet been conquered, pro-

viding Francisco Pizarro, his brother Gonzalo, and others with ample justification

for their own interior incursions. After discussing the descent of several large and

significant rivers into the Amazon River basin, one of the river’s most important

seventeenth-century chroniclers, Cristóbal de Acuña,went on to record some of the

natural features that contributed to the river’s abundance, including the existence

of small islands “nourished [fertilizadas] by the river that bathes them, [and] which

allows the Native peoples [naturales] to use them for their seedbeds, since they have

their houses [habitaciones] in the largest [of these islands].” According to Acuña, the

constant flooding of the river “with itsmuds” fertilized the river and prevented their

waters from ever being understood as “sterile.” The primary resources that grew

along the river’s banks were corn (“Mayz”) and manioc (“Iuca”), which Acuña called

the “common sustenance of everyone,which is overabundant” (Papavero et al. 2002:

169–205).

The first individual to offer a more formal account of the biodiversity of the

Amazon region was the Franciscan friar Cristóvão de Lisboa, whoseHistóriaNatural

e Moral do Maranhão – which may have begun as a broader history of the Maranhão

region – ended up as a compendium “with ample information about all Geog-

raphy… with [information about] plants, animals, and humans, [including] their

customs and behaviors” (Papavero et al. 2002: 99; see also: Lisboa 2000; Marques

1996; Asúa and French 2005). Although there remains some suspicion (and indeed

a great likelihood) that the manuscripts on which he drew derived from an earlier

French presence in São Luís (and may have been penned by the French Franciscan

missionary Claude d’Abbeville himself), Frei Cristóvão’s extensive annotations and

wealth of knowledge gleaned from Tupi sources served as a veritable encyclopedia

of knowledge regarding (especially) the fish and fowl of the Amazon basin. Long

lists of names such as “Guratimguaosu” and “Ynambuasu” to describe birds from the

equatorial regions of the South American continent highlight the extent to which

French knowledge was at the base of these manuscript annotations (the “-ouassou”

suffix is a strong hint that the author was transliterating the Tupi suffix “-guasú”

into French).But the dozens anddozens of native terms and their associated images

seemingly drawn from life inaugurated an empirical approach to listing and cata-

loging diverse animal species without necessary reference to European precursors.

Even more so than the highly influential Historia Naturalis Brasiliae (Leiden 1648),
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Frei Cristóvão’s Historia dos animais e árvores do Maranhão brought to life in vivid

detail some of the most striking biodiversity to be found in the region, derived in

no small manner from Indigenous sources that were in later centuries suppressed

or ignored (Safier 2014).

The arrival of Europeans to the Amazon basin not only brought observations in

European languages about the rich flora and fauna, but also wide-ranging ecologi-

cal changes to the region, if perhaps less abruptly and with fewer immediate effects

than in the Caribbean, Andes, and Mesoamerica. The successive waves of Spanish

andPortuguese penetration into the interior of equatorial SouthAmericamade only

halting progress due to a confluence of factors, including the location of European

settlements (mostly in the highAndes and along the coasts,wheremaritime connec-

tions to other parts of the globe prevailed); abrupt topography; thickness of the trop-

ical forest cover; and Europeans’ own inappropriate instruments and attire (it may

be useful here to imagine the opening scene from Werner Herzog’s film “Aguirre,

Wrath of the Gods,” where ill-outfitted soldiers descend with tremendous difficulty

from the highmountains of the Andes into the Amazonian basin and valleys below).

The subsequent introduction of horses, pigs, chickens, and sheep into the region

tended at first to be limited.However, it later increased as colonists and native peo-

ples alike recognized the burgeoning need to provision for an expanding European,

Euro-Indigenous, and African-descended population in the Amazon.

How Europeans Registered Biological Diversity in the Amazon

AsEuropeansarrived ingreaternumbers andwithgreater frequency, they employed

new textual technologies to manage a renewed interest in natural products from

equatorial South America.Out of an abiding fascinationwith books describing nat-

ural environments imagined or encountered, an early modern “catalog of nature”

emerged whereby Indigenous foodstuffs, woods, and dyes became transformative

commoditieswithan impact farbeyond the local environmentwhere theywereorig-

inally cultivated and collected.This catalog became the blueprint for later exploita-

tion under the capitalist regimes of the twentieth century.By focusing on “technolo-

gies of registration” – the natural history catalog, lists of natural products observed

and collected in situ, and narrative practices – this chapter provides detailed textual

evidence of a new tool for approachingmore significant questions of environmental

history and the idea of human-induced environmental transformations in partic-

ular (Safier 2011). These practices shed light on what environmental history might

have meant in the awkward moment between the heyday of imperial expansion in

the sixteenth and seventeenth centuries – the so-called Columbian Exchange – and

the emergence of environmental awareness as a counterpoint to rapid industrializa-

tion in the late nineteenth and twentieth centuries. Objects were circulating across
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vast distances and eclectic political frontiers.However, theirmore proximate porta-

bility – in the cultivated landscapes and cultural forests of the Amazon –may have

had themost impact onperceptions of biodiversity from the eighteenth centurywell

into the twenty-first.

The regimes that sought to extract these commodities did not, of course, emerge

ex nihilo. Rather, they were the fruits of systems of plantation agriculture that grew

out of the early Atlantic world, transplanted into northeastern Brazil and later into

the French and English Caribbean, making their way back to Brazil (and, to some

degree, back to the Amazon region) in the second half of the eighteenth century.

During the colonial period, the Amazonian economy depended largely on products

extracted from the forest, including cacao, clove bark, sarsparilla, copaiba oil, turtle

shells, Brazil nuts, and rubber (Chambouleyron andCardoso 2022). By the late eigh-

teenth century, thesemore localizedproducts had cededpride of place to threemore

globally acknowledged commodities: rice, cotton, and cacao. Nevertheless, another

commodity forces one to rethink the place of Amazonian biodiversitywithin a larger

global frame. The trade of Amazonian clove bark, or “cravo da Amazônia,” exhibits

a set of commercial relationships disconnected from the more traditional (and al-

most always slave-based) Atlantic economy. Instead, the cultivation and circulation

of clove bark can only be understood as a Portuguese response to their broader im-

perial concerns, inwhich the Amazon–and its plant biodiversity –was to be used to

substitute the limitedavailability of spices and foodstuffs fromother siteswithin the

larger Portuguese world (including, in this case, Asia). Although not nearly as suc-

cessful a commodity as sugar or cotton would become (or coffee in the nineteenth

century), the presence of Amazonian clove bark in the global market makes an ar-

gument against what was previously understood to be a Brazilian economy that was

only reliant onmonocultural agricultural exports that depended on the enslaved la-

bor of Africans (Chambouleyron 2022). Other Amazonian crops and other natural

products also became global commodities in the seventeenth and eighteenth cen-

turies.

Even with the early success of Amazonian clove bark in global commercial trade

routes, it was during the eighteenth century that the Spanish and Portuguese be-

gan to take the Amazon region’s extraordinary diversity and potential commercial

value seriously. By that time, Iberian agents and naturalists, with the assistance of

Indigenous guides, traveled far from the central rivers and into the hinterlands in

search of plants and minerals (Roller 2014; Giraldo 1993; Pelayo and Puig-Samper

1992). Spurred at least in part by eighteenth-century observations that recognized

the abundance of the Amazon River region’s natural resources, there was also a de-

sire to integrate the Amazon region into a broader set of commercial relationships

on a global scale. Spanish and Portuguese travelers answered this call to examine

the tremendous diversity foundwithin the Amazon basin. Activities in far-flung re-

gions were carried out not only by naturalists but also (and especially) by Iberians
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administrators, artists, military officers, jurists, and engineers, whose interest was

not so much to bring back material objects to Madrid and Lisbon as to categorize

and catalog the riches of the NewWorld for use in situ.

The second half of the eighteenth century saw a significant increase in the

number of such expeditions sent by Spain and Portugal in the wake of the Treaty

of Madrid (1750). As these expeditions moved across vast portions of South Amer-

ica, their goal was to establish more fixed and mutually recognizable boundaries

between the two Iberian nations and to create, where possible, circumstances that

would favor the development of commercial treaties in the region – including

with Indigenous communities. Along the Spanish and Portuguese frontier, mil-

itary barracks and fortresses arose where a modicum of scientific activity could

also take place. Antonio de Ulloa and Jorge Juan provided background to Spain’s

territorial pretensions across equatorial South America in their Dissertación his-

torica, y geográphica sobre el meridiano de Demarcación entre los Dominios de España, y

Portugal (Madrid, 1749) which outlined how the expansive territories claimed by the

Portuguese along the Amazon River had extended beyond what they should have

been, based on incorrect assumptions in the political treaties between the Spanish

and the Portuguese centuries before. Prior to 1750, descriptions of the social and

political situation in the Amazon were left for religious authors such as the Jesuits

Samuel Fritz, JeanMagnin, PabloMaroni, and JuanBaptista Julián (Gómez 2014). In

the wake of the Treaty of Madrid (1750), a host of Spanish expeditions were sent to

establish these frontiers in a more scientific (or instrumental) vein, which included

the work of such Spanish administrator-astronomers such as José de Iturriaga,

Francisco Javier Haller, and Francisco Requena (Gómez 2014; Beerman 1996; Giraldo

1993).These border expeditions,which lasted until the final decade of the eighteenth

century, did not so much transform the natural landscape as reorient some of the

political divisions between Spanish and Portuguese America. At the same time,

they enabled individuals such as Pedro Löfling – a naturalist-agent of the Spanish

king and disciple of Carolus Linnaeus – to make elaborate sketches of the flora and

fauna of the region known today as Venezuela, especially in the realm of zoology

(Pelayo and Puig-Samper 1992).

On the Portuguese side of the border, Francisco Xavier de Mendonça Furtado,

the brother of the Portugueseminister plenipotentiary, theMarquês de Pombal, ar-

rived in the region in 1751 to the post of Governor General of the captaincy of Grão-

Pará e Maranhão. Through this new agent, the Portuguese crown implemented a

series of practices and policies to exert ever greater dominion over its Amazonian

territories. One of the centerpieces of these policies was the establishment of the

CompanhiaGeral deGrão-Pará eMaranhão (1755),whose purposewas to reestablish

the centrality of the Portuguese in transatlantic commerce and to increase thework-

force with free Indians and enslaved Africans. There was, however, also an intense

campaign of agricultural development and experimentation with various species of
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plants and trees. It is within this broader context that Portuguese administrative

agents began to include in their manuscript reports to the Portuguese crown regis-

ters of plants, herbs, resins, fruits, trees, and other natural objects that might assist

in fulfilling these broader political and economic goals.

One of the regions inwhichmuchof this natural reconnaissancework tookplace

in the second half of the eighteenth century was along the Rio Branco, an important

fork of the Rio Negro entering just east of Barcelos which was itself one of the prin-

cipal tributaries of the Solimões, or Amazon river (the Rio Branco finds itself situ-

ated in the present-day Brazilian state of Roraima, but during the colonial period,

it sat in the borderlands between the captaincy of Rio Negro, the Spanish province

of New Granada, and the Guianas). The Ouvidor Francisco Xavier Ribeiro de Sam-

paio visited this region while conducting an administrative journey along the Rio

Negro from 1774 to 1775, and it is to his textual account and travel narrative that this

chapter now turns. Sampaio, a Portuguese jurist, received training that was largely

bureaucratic in nature, focusing on themanagement and statistical enumeration of

Indigenous population centers throughout the captaincy of São José do Rio Negro.

His taskwas to carry out a “correction” [correição],which entailed seeingwhether the

colonial officials had fulfilled their duties to the local populations. During this pe-

riod, Sampaio also took an interest in the historical realities of the Rio Branco, the

administrative capital, and a valley that had been under some scrutiny since Span-

ish and other European populations sought to encroach upon Portuguese dominion

(Safier 2000).

Sampaio began his report on the Rio Branco with a geographical and climatic

portrait of the region.He referred to theRioBranco as a “NewMesopotamia,” seeing

in the “island” between the Amazon and Orinoco rivers an American version of the

region between the Tigris and the Euphrates.Within this context, Sampaio charac-

terized the region around the Rio Branco as enjoying a “perpetual springtime,” but

its circumstances belied an expectation of an inhospitable “torrid” landscape that

suffers beneath extraordinary heat (1850: 204). Sampaio’s account of the exploration

of the Rio Branco also provided a historical window onto Portuguese colonization

in the region,making explicit the political project undertaken by the crown tomake

contact with native populations in these “vast regions of this part of America” and to

subject them to Portuguese governance and Catholic religious doctrine. One of the

underlyingmotivations inwriting such a report in thewake of the Treaty ofMadrid,

especially of a region that lay at the limit of Portuguese authority, was to demon-

strate the uninterrupted possession of these territories through active cultivation:

to show, in Sampaio’s own words, “the continued use that the Portuguese had al-

ways made of the Rio Branco” and to narrate the consequent Spanish “invasions” of

the Rio Branco territory. However, while this political conflict was central to Sam-

paio’s goals, he also unveiled the natural features of the landscape, demonstrating

that one of the central goals of Portuguese colonization was, in fact, to gain access
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to the abundant resources present along the river’s edge and in the forested interi-

ors: “The forests of the Rio Branco,” Sampaio wrote, “abound with cacao: their wa-

ters, profuse with fish and turtles, which in the right season make their way to the

beaches of that river to produce rich deposits of eggs, invite the region’s inhabitants

to take advantage of that voluntary surplus in order to produce oil that is extracted

from the[se] same [animals]” (1850: 207).

The broader context of natural historical inquiry in eighteenth-century Europe

might have shaped Sampaio’s interest in the forest’s natural features and its inhab-

itants’ cultural characteristics. Sampaio left Portugal in 1767, five years before the

Marquês de Pombal instituted the university reforms and renewal of scientific insti-

tutions that would transform the face of Portuguese natural history. Brigola (2003)

writes about the reform of Portuguese scientific institutions and museums. Sam-

paio regularly cited Buffon and Montesquieu and was well versed in various works

of scientific communication such asAbbéPluche’sSpectacle de laNatureorHennebert

and Beaurieu’sCours d’HistoireNaturelle, ou Tableau de laNature. Considérée dans l’Hom-

me, les Quadrupédes, les Oiseaux, les Poissons & les Insectes (Paris, 1770).

Nevertheless, Indigenous ingenuity helped shape this interest as well. When

discussing the Pariána nation, for example, Sampaio enthusiastically described

the “abundance with which they live: [their houses are] filled with flours [farinhas],

fruits, and fish; their grills are filled with jacarés, or crocodiles” (Sampaio 1850:

61). This attention to the material realities of the local populations – their diets,

especially, and themanner in which they were able to procure their vital necessities

from the forest around them – transformed the philosophical discourse he em-

ployed in other parts of his “Diario” into a paean to Indigenous knowledge and to

their ability to manipulate their environmental surroundings. In this instance, he

wrote that the Pariána were “extremely inclined toward agriculture and gifted at

fishing and hunting [...] Through their labor and industry,” he concluded, “they live

in abundance” (Sampaio 1850: 61).

In order to describe these material realities of the forest to a distant audience,

Sampaio chose to register the natural products of the Rio Branco region using a list

or catalog. In chapter ten of his “Relação,” Sampaio enumerated the “nomenclature

of the animals, plants, and minerals that can be found in the territory of the Rio

Branco,” alerting his reader that he would not provide a technical account of these

objects such as one might find in a standard treatise of natural history. Instead,

Sampaio emphasized that he would construct “a simple catalog” that would “give an

idea of everything”, dividing his subjects into animal, vegetable, and mineral king-

doms and subdividing each section into smaller categories, still. What this meant,

in practice, was that Sampaio would follow a strategy that depended on informa-

tion provided by native informants: providing the name in the Indigenous language

and,where applicable, the local population’s use of the animal, vegetable, ormineral

product. Native knowledge was thus at the root of all European knowledge of Ama-
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zonian biodiversity.Thismeant, however, that certain objects would be represented

by littlemore than their name,while otherswouldbe listed alongside theusefulways

these products could be employed. For the section on aquatic birds, for instance, he

divided them into white, “flesh-colored,” red, black, and those “of varied colors,” be-

neath which he listed grey seagulls, the fish-hawk, four types of “Socó,” two kinds of

“Marrecão,” the “Maguarí” (large and small), two kinds of “Marreca,” four species of

“Maçarico,” and three species of the “Guararimá.” Little information appears other

than thename, the color, the size,and (occasionally) thenumberof species contained

within that denomination.

The vegetable kingdom, on the other hand, was both themost diverse and com-

plete, subdivided into nine categories that described the uses and genres of the Rio

Branco’s wide-ranging vegetable material: timber trees; fruit-bearing trees; medic-

inal trees; dye trees; plants and herbs; barks; resins; lianas; and aquatic plants. Be-

cause of the sheer “variety” and “immensity” of these materials, Sampaio asked the

reader to “forgive [him] from needing to reduce the trees, plants, bushes, lianas,

and resins of the forests of the Rio Branco to a catalog,” one that emphasized those

species that the local inhabitants most commonly used. This focus on the utility of

these botanical varietals was evident across the categories, including the Cumarú

(“the hardest wood known toman”), the palm trees Patauá, Uaçaí, and Ubacába (“its

fruit is a berry, which is infused into a drink”), the Muquém (“excellent blood thin-

ner [...] It’s a pity this drug was not sent to Europe”), Maniba and Macaxeira (“the

roots of the latter two are used to make the flour known as pão or mandióca.”), and

several herbs that were “known to be antidotes to poison.” Although much of the

information collected by Sampaio related to the utility of these specimens derived

from Indigenous sources, placing these objects into a catalog decontextualized this

information from that origin.Theymoved from being specimens in the forest, with

millennial historical interactions with local human populations, to being terms in

a catalog where the historical ecology of their situation – their relationship to the

native communities that cultivated and harvested them –was entirely removed.

For Sampaio, the extraordinary nature of Amazonian biodiversity served to

underline the observation that had beenmade by earlier travelers to the region that

an infinite number of botanists could never describe the plants and trees along

the Amazon River.This was also true, Sampaio wrote, of the Rio Branco region: “In

America, nature is so fertile, especially in its vegetable productions, that any intent

[to capture it] is an arduous task and difficult to carry out” (1850: 262). Sampaio

likened this overabundance of organic matter to a “vegetable monster,” a kind of

Amazonian hydra that “takes many forms” and diversifies into a “multiplicity of

species.”He ended his description of the vegetable kingdomwith an appeal to abun-

dance with a whirl of rhetorical hyperbole: “Who,” Sampaio writes, “armed with a

small shell would be capable of emptying the vastness of the sea? [...] Botany is an

inexhaustible task in this part of the New World” (1850: 265). The sense of wonder
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and amazement at this profusion of organic species –what would come to be called

the marvel of Amazonian biodiversity in the twentieth century – is apparent at this

early stage of natural, historical examination, but it appeared in the context of a

discrete attention to the enumeration ofmaterial objects that comprised the cornu-

copia of Amazonian nature: whereby each species – large and small, grey andmulti-

colored, fruit-bearing and dye-producing, terrestrial and aquatic – needed to be

granted their own position in a list or catalog that corresponded to the eighteenth-

century botanical garden. Only then did the extent of this “inexhaustible” diversity

begin to become clear. The appreciation of modern biodiversity from a European

vantage point, then, may owe its origins as much to the technical registers of natu-

ral species in the eighteenth century as it did to the nineteenth-century discipline

of biology. At the very least, the history of the Amazonian environment and the

ecological thought that has maintained it over the centuries needs to consider the

history of the Indigenous-inspired, European-executed catalog in its manuscript

and printed forms, which served as the organizational media for containing the

vast array of natural products that abounded in the eyes of eighteenth-century

European observers.

Prior to turning to a different (but related) European account, it is important

to note that there have always been other social actors who engaged with the

Amazonian environment in ways that were far more direct and pragmatic than

Sampaio. Two categories of communities that have received important attention

in recent years are essential to underline: Caboclos and Quilombolas. For anthropol-

ogist Mark Harris, caboclos are “riverine peasantries” that pre-existed the event

that brought them to the fore in Amazonian history – the Cabanagem: a series

of revolts from 1835–40 that represented broad resistance to the newly installed

regional government in Pará and throughout the northern Amazon region. While

not representative of an ethnic unit per se, Caboclos were understood as a cultural

group placed somewhere between the Portuguese officials and administrators,

predominantly white, and the Indigenous-mestizo communities that regularly

served as pilots, traders, and rowers along the river’s edge.They were, according to

Harris, “laborers, farmers, hunters, fishermen, administrators, and traders” who

navigated life between the river and land, peasant communities that supported the

broader colonial economy (Harris 2010: 40–41).

Meanwhile, enslaved Africans also composed a small but significant percentage

of the social fabric of Luso-Amazonian life along the Lower Amazon. What would

become the Amazonian communities of Santarém, Alenquer, and Óbidos had been

founded in the seventeenth century by missionaries from the Jesuits and Francis-

cans, and these important sites for cacao production in the late-eighteenth century

saw an increased number of enslaved Africans introduced as a result of Portuguese

authorities’ engagement and the newly established Companhia Geral de Comércio do

Grão-Pará e Maranhão (1755) (Alden 1976). By 1799 at the latest, this region had be-
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come significant for fugitive groups of IndigenousMura and Africanmaroons,who

built significant settlements along and around the Rio Trombetas throughout the

early nineteenth century (De la Torre 2018). Although constraints limit the extent

to which these two groups can be addressed in this chapter, both played significant

roles in transforming local environmental conditions to adapt to the exigencies of

imperial export agriculture, on the one hand, and provide subsistence gardens for

the fugitives’ sustenance on the other (Barickman 1994).

Natural Knowledge as Political Argument

This chapter now comes to the final example of the European technologies of regis-

tration discussed earlier in the context of Ouvidor Sampaio.The military engineer

and colonel Lobo d’Almada,who would later become governor of the Rio Negro cap-

taincy, used his “Descripção relativa ao Rio Branco” to advocate on behalf of the Por-

tuguese crown against the rhetorical and military pretensions of the Spanish.The

“Descrição”was, like Sampaio’s account, a catalog discussing notions of the political

frontier, Indigenous populations, and the presence of natural resources as part of a

unified discourse of colonial administration. It was congruentwith a larger strategy

of using lists, charts, and “population maps” to gain numerical and administrative

control over vast regions under dubious control by the Iberian powers. The previ-

ous governor of the captaincy of São José do RioNegro, JoaquimTinoco Valente, had

made it clear that one vital aspect of the rights claimed by Portugal to possession

of these territories was their history of extracting important natural products from

the landsunder dispute.Lobod’Almada indicated that Portugal could claim the right

of dominion because of their having “established factories [feitorias] for preserving

fish, collecting butter from turtle eggs, and the many other products [generos] that

those lands usually produce” (1861: 644). But it was his suggestion that the region be

opened for cattle ranching that had both the most immediate as well as the most

devastating ecological impact on the region.

Akin to planting an environmental time bomb, Lobo d’Almada reproduced this

argument against the Spanish in his description of the Rio Branco. But in an article

on the region’s “natural products,” he went even further in outlining its extraordi-

nary commercial importance by discussing those natural products that would pro-

vide “commercial utility, or that could serve the needs and facilitate [human] life”

(1861: 660). In order to do this, he listed the many vegetable products that could be

found there, including cacao, sarsaparilla, vanilla,white and yellow species of the se-

mauma tree, cupauba oil, the nut “vulgarly calledMaranhão” (and known today as the

“castanha-do-pará” or, in English, the Brazil nut), andwoods of various kinds and col-

ors, including orangewood–especially useful for household furniture, according to

Lobod’Almada–and redwood,whichwasgood for the samepurpose.As for inks and
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dyes, they included the caapiranga plant (for red ink), the carajura for a deep purple

ink, and jutaycica resin as a varnish. Finally, Lobo d’Almada concluded this extensive

list by enumerating those “diverse fruits [...] created without agriculture [sem cul-

tura],” which included the cashew, the abiurana, the cupuahi, and “many others with

fabulous tastes and smells, which would be highly prized if cultivated” (1861: 661).

Similar descriptions appeared for the natural products of the animal kingdom: “the

country,” Lobo d’Almada wrote, “abounds in game,” while birds (particularly “mu-

tuns” and ducks) were innumerable. The number of turtles was “extremely abun-

dant [abundantissimo].” Geography and accessibility also play a central role in Lobo

d’Almada’s discourse. In comparing cacao and sarsaparilla, he remarked that cacao

“is always to be found on both banks of the river upstream,” forging a connection

between the specific region of the Rio Branco where cacao is found and the “fertile

fields […] coveredwith excellent grasses for cattle” (1861: 661).Thismixture of empha-

sizing the natural products and suggesting where colonial projects might augment

them became a hallmark of Lobo d’Almada’s “Descripção.”

The arguments Lobo d’Almada put forward in favor of the introduction of cat-

tle into this region, however, were his most forceful, especially considering that he

employed conservationist rhetoric even as he advocated for the introduction of a

species that would ultimately have a devastating effect on the region’s natural re-

sources. Lobo d’Almada made the arguments that cattle would provide meat prod-

ucts to the capital, which would diminish the “waste” [estrago] of turtles; that these

meat products would provide sustenance for those involved in indigo extraction;

and, finally, that taxes on heads of cattle would provide critical income to the royal

coffers. Once again referring to the “immense and fertile fields of the Rio Branco,”

Lobo d’Almada presented the introduction of cattle as a “convenient and necessary”

means to take economic control of the tropical landscape, in conjunction with the

commercial strategies he put forward to turn other natural products into valuable

sources of income. In this way, the production of turtles, indigo, and taxes would be

augmented (or preserved) by the introduction of a foreign species, and, by this same

logic, the Portuguese would be improving the landscape, protecting its natural fea-

tures, and profiting at the same time.

Lobo d’Almada produced conservationist rhetoric in defending the improved

management of certain natural resources along the Rio Branco, as well. According

to him, the “prodigious quantity of butter” or lard extracted fromAmazonian turtles

was essential to the commercial and economic well-being of the Rio Branco and

the nearby Rio Solimões (Amazon). But the “disordered killing” of these defenseless

creatures was putting this line of industry in jeopardy, and Lobo d’Almada resorted

to a language of conservation in order to advocate for their protection. He spoke of

“budgeting prudently” so that the turtles would not cease to lay their eggs entirely

and railed against those practices that caused the turtles to become “extremely thin,

to taste bad, and to die” prematurely (1861: 664).
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He was all the more aggressive when it came to two other resources: cotton and

indigo. In the case of the former, Lobo d’Almada insisted that cotton was already

abundant in the region and that “all of the Indians [gentilidade] of that territory have

cotton plants in their gardens.” But Lobo d’Almada offered a prescription for the ex-

pansion of cotton fields in the region by suggesting that they should “belong propri-

etarily to village Indians” and that Amerindian women might learn to use the cot-

ton wheel, which would enable them, within one year, according to him, to man-

ufacture their own cloth. In this way, the natives would save themselves from the

exorbitant price of cloth to cover their private parts, and there would, at the same

time, emerge from the Indian villages a “commercial line” that would benefit both

the Indians and the captaincy alike. In the case of indigo Lobo d’Almada justified its

expansion as a commodity not because of its benefits to the Indigenous economy

but because it was a native product that could be easily transported throughout the

captaincy. To prove his point, he narrated an episode in which he transformed two

bundles of indigo into a quantity that was as “precious” as that from the Rio Negro.

Insisting on the eyewitness nature of his narrative, he commented that “no other

type of culture would provide so many advantages or would be better placed as an

object of commerce” (Lobo d’Almada 1861: 668). It was the material condition of the

indigo plant and its ability to circulate that Lobo d’Almada emphasized, in addition

to its being “beautiful and attractive as can be seen from the sample I submitted.”

The idea that a small, easily transportable volume of indigo could be sold for a “good

price”was an even greater reason that the naturally occurring plant should be grown

– and transported – throughout the land (1861: 666). Lobo d’Almada ended his entry

on indigowith amoral tone, insisting thatmany “unscrupulous” colonists wished to

profit from thework of others, especially “at the cost of tears and blood of themiser-

able andpersecuted Indians,” but that his proposalwas different: despite their being

“lazy, inconstant, and weak,” his idea was that the Indians could be put to good use

and that they were, in the end, also “our brothers.”

Although they are far from being the only social actors that came to leave an im-

pact onAmazonianbiodiversity,Ribeiro deSampaio andLobod’Almadawereunited

in employing the catalogas a technology for registering thatdiversity: awayof textu-

ally controlling the overabundance of natural products they hoped to present to the

crown as viable, exploitable resources. Each saw the need to go beyond the bounds

of a traditional narrative format to present their administrative superiors with a

portrait of the natural world in the Rio Branco region. In both instances, the cat-

alog as a tool sought to contain an overabundant, seemingly inexhaustible natural

world and place it comfortably within the confines of a single text, organized into

chapters and – perhaps most importantly – expressed with coherence and author-

ity without necessarily being complete or exhaustive. These two texts by Sampaio

and Lobo d’Almada, albeit imperfectly, provided a portrait of the natural landscapes

throughwhich the twohadpassed, enabling others to imagine this usable landscape



118 Colonial Period

by bringing attention to its material realities. In and of themselves, these texts did

not transform biodiversity. Still, they did provide blueprints for a capital- and com-

modity-infused world that would be picked up later by European and South Ameri-

can economic actors alike. Both Sampaio and Lobo d’Almada thus provided ammu-

nition for European empires seeking to increase their knowledge of the natural con-

tours of SouthAmerican’s interior regions andunwittingly accelerated ecological ex-

ploitation in one of the most sensitive spots of human-induced ecological change,

a position that the Brazilian state and some of its Amazonian neighbors would take

up with gusto in later centuries.

Conclusion

This essay has focused attention on the tools used by European imperial agents and

administrators to capture in print the extraordinary diversity of the Amazon region,

even as it has gestured toward the much wider range of social actors that should be

considered in any conceptionof human-induced ecological change, includingnative

groups,African-descended slaves andQuilombolas, riverine populations, and peas-

ant communities more generally. While the examples given in this chapter cohere

primarily (although not exclusively) around Portuguese America during the colo-

nial period (which represents today approximately 60 percent of the Amazon basin),

the conclusions reached are equally applicable to the “Spanish American”Amazon as

well – that is, those spaces that would eventually become the Colombian, Peruvian,

Ecuadorian, or Bolivian Amazon. Naturalists on the Spanish-American side of the

frontier also relied increasingly on textual devices during the colonial period. Per-

haps most famously, Alexander von Humboldt described the Amazon River region

in print after spending several years traveling along its Spanish American perimeter

without ever setting foot in Portuguese territory. He relied on the writings not only

of Jesuit, Mercederian, and Capuchin missionaries who had spent extensive peri-

ods in the Spanish missions but also on the experiences of Indigenous and Euro-

American Creoles whose knowledge he highlighted in his written texts.The concep-

tual library of ideas that Humboldt would amass following his return to Europe was

comprised–if not invented–on thebasis of theirwritings andexperiences (Thurner

and Cañizares-Esguerra 2022).

But it was the Brazilian naturalist Alexandre Rodrigues Ferreira – sometimes

referred to anomalously as the Brazilian Humboldt – who made the most explicit

comment about the relationship between the equatorial jungle and print when he

wrote that every dayhe traveled through theAmazonbasinwas as if hewas turning a

page in the book of nature, hearkening back to the primeval world created by divine

intervention and revealed on the pages of the holiest book of all (Safier 2007). But

divine intervention, we also now know, did not save the Amazon region from the
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damage inflicted upon it in the 200 years since the opening up of the colonial world.

Rampant exploitation in the last two centuries has simply accelerated the practices

that were already taking place during the colonial period. It will takemore than lists

and names to reverse the cycle of devastation that has taken its place. It may take

a far closer look at the ecological practices of the Amazon’s earliest inhabitants, in

fact, to stop the sky from falling, in the words of Davi Kopenawa Yanomami (2013).

The eighteenth-century examples drawn from the history of the Amazon’s colo-

nial-era exploration and exploitation demonstrate the efforts made to take stock of

the abundance and diversity of the Amazon River region well before the modern

era. The natural riches of this unique environment and the consequent efforts of

the Spanish and Portuguese crowns to take advantage of their overseas resources –

in an increasingly desperate fashion – led colonial agents to create lists and other

forms of knowledge-producing technologies. Following the itineraries of these ob-

jects and writings – and especially of the individuals involved in creating them and

the animals, insects, and floral bounty that functioned as the protagonists – allows

a new way of understanding the history of science and ecology in the Amazonian

world. It transforms the region not into an island, as Ribeiro de Sampaio imagined

when he referred to the region as a “New Mesopotamia,” but rather as a land of in-

tersecting pathways, open to the world and nourished – and eventually destroyed –

by its exchanges and transplantations. It is these circulating stories that the natural

objects of the Amazon have hidden so effectively for centuries. Just like the inex-

haustible sources of vegetative life that Sampaio struggled to count as he enumer-

ated the many species he had found in this extraordinary new world of equatorial

nature, these histories also seem to have no limits, even as we increasingly recog-

nize the limited capacity of the Amazon River region itself to rebuff the destructive

assaults that have been foisted upon it in recent times and, in many ways, through-

out its centuries-long history.
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Biodiversity in Mesoamerica in the Colonial Period

Christopher Valesey and Martha Few

There is a general consensus among scholars that European colonialism–beginning

with the encounter and invasions in the Americas and sharply accelerating through-

out the Industrial Revolution – marks a watershed in humankind’s imprint on the

planet (Crosby 1972;Mann 2011; Lewis andMaslin 2015; Jones et al. 2023). Since then,

the biodiversity boundary, part of the nine planetary boundaries theory to ensure

a safe operating space for humanity, has been transgressed more than any other

(Rockström et al. 2009; Mace et al. 2014). This chapter utilizes this periodization of

threemajor environmental transformations of the Anthropocene inMexico recently

discussed by Jones et al. (2023): the first, from 11,000 to 1600 BCE, is marked by the

“development of agriculture and greater social organization and technology of hu-

man indigenous societies” (5); the second begins with the rise of Olmec civilization

ca. 1600BCE and continues until theMexicanRevolution in early twentieth century;

the third starts with changes in land use in post-revolutionaryMexican politics and

society.This chapter spotlights the second stage as it relates to colonial Mesoamer-

ica, a cultural and historical region that stretches from northern Mexico through

much of Central America and that includes the Mayas, Mexica, Nahuas, and other

ethno-linguistic cultures more broadly, highlighting patterns of exchange between

Spanish colonists andvarious Indigenouspopulations, resource exploitation,defor-

estation, and changes to land usage.

In colonial-era Mesoamerica, pre-existing understandings of human-animal

relationships not only informed engagement with new species but also reshaped

global biodiversity, a steady but uneven process over time and space. Some In-

digenous populations resisted both Spanish colonial domestic animal-related

practices like cattle ranching and pastoralism, while others quickly adapted them

for personal, economic, or communal benefit. Ultimately, the combination of the

introduction of Hispanic animal husbandry alongside an increasingly exploitative

colonial system resulted in significant changes in nature-society relations among

populations under Spanish rule in Mesoamerica. This exploitative tendency of

resource extraction, a key characteristic of Iberian expansion to the Americas and

European colonialism more generally, was an early and significant step toward

transgressing the biodiversity boundary of the planetary boundaries theory.
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Encounter, Colonization, and Impacts on Mesoamerican Biodiversity

Traditional models of scholarship attributed possession of OldWorld domesticates

as a teleological step towards “civilization” and one of the reasons why European

expansion succeeded (Crosby 1972). Such thinking – long unconvincing – can be

linked back to Spanish colonial writings like that of the Jesuit José de Acosta who

remarked on what he perceived as the lack of domesticated animals and “useless

beasts” (Acosta 2002: 65).Archaeological evidence demonstrates that even in ancient

Teotihuacan (1–550 CE), residents bred cottontail and jackrabbits, and captured

carnivorous predators for ritualistic purposes (Somerville et al. 2016; Sugiyama,

Somerville, and Schoeninger 2015). Although Mesoamerican cultures did not do-

mesticate ungulates prior to contact with Europe, they did hold other models of

human-animal interactions that did not followEuropean-basedmodels of domesti-

cation: they raised turkeys and dogs as part of household production, and cultivated

insects such as cochineal and stingless honeybees (Valadez Azúa 2003; Thornton et

al. 2012;White et al. 2004; Norton 2015). AcrossMesoamerica, this labor was largely

gendered labor, part of women’s joint responsibilities in agricultural production

and animal husbandry (Sousa 2017: 211). Moreover,Mesoamerican populations reg-

ularly hunted a wide variety of local aquatic, aviary, and land-based animals. Pre-

contact Mesoamericans were breeders, trap-setting farmers, and collectors who

exploited a wide variety of ecosystems for nonhuman animals – not just hunters

who supplemented agricultural production (Valadez Azúa and Galicia 2014; Rojas

Rabiela 1990).

In fact, biodiverse spaces of pre-contactMesoamerica included not only wilder-

ness and forest areas, but also urban centers that functioned as bases of empire.

Tenochtitlan, the capital of the Mexica Empire, was particularly rich in biodiver-

sity. In Hernán Cortés’ second letter to King Charles V, he described the breeding

of “rabbits, hares, deer and small dogs that they raise to eat” in the marketplaces,

as well as a street “where they sell all types of birds” (1522). Emperor Motecuhzoma

II (c. 1466–1520) maintained a magnificent zoo and aviary with exotic species pro-

cured through tribute, trade, and diplomatic exchanges, all of which was supported

by hundreds ofworkers. Archeological excavations at the TemploMayor have uncov-

ered over four hundred species – fish, crocodiles, snakes, turtles, toucans, quetzals,

and jaguars – in sixty offerings to Tlaloc andHuitzilopochtli. Tenochtitlan, and later

Mexico City, markets teemed with aquatic beings for food consumption harvested

and hunted from Lake Texcoco that surrounded the capital as well, not only fish but

also salamanders, dragonfly larvae, shrimps and crawfish, and the waterbug axay-

acatl and its eggs (López Luján 1993; López Luján et al. 2012). As demonstrated by

the Templo Mayor excavations, animal sacrifice and the interment of their remains

frequently took place during ceremonies.There were close connections between the

sacrificial practices using animals like deer and human sacrifice: they were carried
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out the same way, created filial bonds, and allowed for species regeneration (Olivier

2015).

In the earlymodern Iberian Peninsula, animals were similarly connected to cul-

ture, religion, and the economy. Moreover, these creatures also participated in im-

perial expansion long before Europeans set foot in the Americas. The need for new

sheeppasturesduring theReconquistawas so intense that it “gave a stronger impulse”

toChristian expansion (O’Callaghan 1983: 183).Castilians colonized thenewly recon-

quered Guadiana Basin frontier during the thirteenth century in large part through

cattle ranching (Bishko 1963). Old-world species then participated in Iberian cross-

Atlantic travel.The horses, dogs, pigs, cattle, chickens, sheep, and goats that accom-

panied Columbus on his second voyage to the Antilles in 1493 were the first to arrive

in the Western Hemisphere. Spaniards left animals like domesticated pigs in some

areas prior to colonization to ensure a food source as they went feral and could be

hunted by future conquistadors and colonists (Archivo General de Indias 1546: L.10,

fs. 41r-41v). Throughout the late fifteenth and early sixteenth centuries, Spaniards

across theNewWorld frequently sent letters to officials in Spain to request a greater

livestock supply (Orden 1993: 78).Aswell, live animals captured thatwere indigenous

to the Americas, as objects of science, trade, and curiosity, quickly made their way

to the European metropole, helping to shape ocean-going shipboard environments

and early zoos, disrupting systemic human attempts to construct them as colonial

animals who functioned solely as scientific or material objects in empire making

(Few 2020).

Spain’s colonial expansion, first to the Caribbean in the 1490s and then to

Mesoamerica, in the 1510s, represented the first significant European presence in

theWesternHemisphere, and one that began a period of profound global ecological

transformations. Spaniards relied on the presence of Old World domesticates like

cattle, sheep, goats, pigs, and chickens as they expanded their imperial domain.

Diverse Indigenous peoples of Mesoamerica, which includes the Mexica, Nahuas,

Mayas, and other ethno-linguistic cultures engaged with Spanish colonialism, and

what has come to be known as the Columbian exchange of animal, bird, and plant

species, at different times and degrees of intensity over the course of the colonial

period.

While Alfred Crosby’s Columbian exchange model has proved resilient (1972;

1986), the “animal turn” in recent historiography has shifted the focus in ways that

challenge the historical construction of human-animal boundaries within the pro-

cesses of ecological change. For Latin America, scholars have proposed alternative

models that bring animals back into history to analyze local understandings of the

natural world in the shift to colonial rule and center animals in historical narratives

of Latin America, perspectives that require critical approaches to the archives by

focusing on the ways that these sources at times reveal, and other times obscure,
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what Marcy Norton has called “modes of interaction” among species (Derby 2011;

Domínguez 2017; Few and Tortorici 2013; Norton 2013: 53).

For Central Mexico, where archival sources exist in far greater numbers than

other regions of colonial Mesoamerica, especially for the sixteenth century, schol-

ars have contested the significance of the ecological footprint left by ungulates Eu-

ropeans brought with them starting with Columbus’ second voyage to the Americas

in 1493. Some argue that an explosive rise in livestock population densities led to

intense environmental degradation, while others assert that increases in herd sizes

paralleled the sharp decline in Indigenous populations and environmental recovery

(Toledo 1990; Melville 1994; Butzer and Butzer 1995; Sluyter 1998).

In either case, the encounter between Europe and Mesoamerica dramatically

transformed both parties’ knowledge of the natural world and the non-human

animals of Mesoamerica’s ecosystems. On the one hand, Mesoamericans met not

just Spaniards but a variety of domesticated species common to civilizations across

Eurasia that were deeply embedded in European institutions, religion, and culture

(Alves 2011). On the other hand, European imperialism resulted in the realization

that undiscovered, and perhaps even mythological creatures awaited discovery in

the New World, species that could be collected and displayed in curiosity cabi-

nets, exploited for their fur, feathers, and other body parts, or consumed as food

and drugs, and in the process, changing global diets. Monarchs and colonial bu-

reaucracies expressed great interest in learning about, acquiring, and profiting

from as many New World species as possible, which they frequently did through

often unacknowledged collaboration and exploitation with Indigenous peoples of

Mesoamerica and their ecological knowledge, a process that continued throughout

the colonial period and beyond.

From the start Spanish colonial officials facilitated the introduction of European

domesticates across New Spain and even encouraged animal husbandry among the

local population. Both Bishop Juan de Zumárraga and Viceroy Antonio de Mendoza

asserted that the local population should be acculturated to animal husbandry and

that sheepwere particularlywell suited for the pre-existing textile industry (Zumár-

raga 1534–1536; Mendoza 1543: fs. 7v-8r). In Oaxaca, political and religious officials

introduced the Mixtec and Zapotec peoples to silkworm raising, which colonial of-

ficials could then exploit through forced tribute labor and taxation of these Indige-

nous cultures (Borah 1943).

Upon arrival, these animals – many of which were completely unknown to

Indigenous populations in the Western Hemisphere – catalyzed a great deal of

change in all aspects of social, cultural, and economic life in colonial Mesoamer-

ica. Old World domesticates like cattle, sheep, horses, donkeys, pigs, goats, and

chickens did not just supplement diets. Hispanic modes of animal husbandry like

cattle ranching and sheep pastoralism transformed local economies and cultures.

Complications from this sudden change in biodiversity across Mesoamerica in the
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sixteenth century and the introduction of European domesticated animals caused

tension between Europeans and colonial populations, and at the same time also

created opportunities for Indigenous people to creatively adapt, absorb, and trans-

form human-animal-environment connections. In the earliest decades of Spanish

colonialism, most Indigenous people interacted with introduced species in both

rural and urban settings of European settlement. Wealthy Spaniards commanded

large herds of livestock, yet Indigenous laborers, African slaves, and the emerging

freemixed race (casta) populations provided the bulk of care. Over time, encounters

between Indigenous laborers and livestock also increasingly occurred at estates

owned by Indigenous or mestizo elites (Chance 2011; Hoekstra 2010; Villella 2016:

29–72). Serving livestock meant learning novel ways of interacting with animals

based on husbandry practices throughout Eurasia, such as shoeing, hobbling,

saddling, shearing, and castration.

Wanderingdomesticated animals such as sheep,pigs, and cattle thrust colonists

into conflict with local populations, perhaps more than any other single factor.This

occurred when owners did not properly pen the animals, or when formerly do-

mesticated pigs went feral, resulting in encroachment on Indigenous-owned land,

consumption of food crops, environmental degradation, deforestation, and con-

tamination of water supplies (Anderson 2004: 177). In fact, one of the great ironies

of the expansion of animal husbandry in many parts of the Americas is the mis-

conception that indigenous populations lacked notions of territorial boundaries

while Europeans clearly demarcated their property.On the contrary, due toWestern

European practice of “commonage” (communal grazing lands on open pastures) in

combination with long-distance transhumance, Spaniards’ uncontrolled livestock

constantly wandered into Indigenous farms and gardens possessing clear and well-

known boundaries (Butzer 1988). Animal husbandry, first practiced by Spaniards

and later mastered by local populations, placed intense demands on a community’s

agrarian and water supplies (Barteet 2015: 184).

ForMesoamericans, a primarymechanism to copewith conflict during the early

colonial period included engagement with the Spanish petition-and-response legal

system. Conceptualized as vassals to the Spanish Crown, Indigenous elites and

communities protested colonial policies, the behavior of municipal and religious

officials, or advocated for a return to pre-contact styles of governance (Owensby

2008; Masters 2018). Thus began a centuries-long process in which New Spain’s

colonial officials adjudicated trespassing disputes between Indigenous commu-

nities and Spaniards who failed to monitor their herds. Such conflict was enough

to incentivize local elites to engage with the early Spanish colonial government.

Although Indigenous plaintiffs experiencedmixed success, the depth of the archival

record demonstrates that colonial officials took livestock encroachment seriously

throughout the early colonial period.
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Petitions against livestock encroachment did not frame the conflict as an en-

vironmental crisis. Instead, plaintiffs were primarily concerned with ambitious

colonists who disregarded communal boundaries at the expense of community

food crop production. Therefore, local elites took greater issue with Spanish herd

owners who did not honor seasonal planting and harvesting schedules than they

did with the livestock themselves. Like other petitions on behalf of Mesoamerica

elites or communities, those that discussed livestock encroachment presentedwhat

scholars describe as an idiomatic language of submission and inferiority to the

king to receive assistance. In doing so, locals capitalized on the rhetoric of amparos

(protective judicial orders) promoted by Viceroy Luis de Velasco II, who charac-

terized natives as personas miserables (wretched persons) and in need of protection

(Owensby 2008). Rather than decrying an environmental catastrophe, local elites

instead took advantage of the notion of a subordinate yet reciprocal relationship

with the Spanish Crown to deal with issues with colonists and their livestock.

Some sources indicate that Indigenous communities went to great lengths to deter

livestock, but they likely belie ulterior political motives. For both Indigenous people

and Spaniards, scapegoating livestock could be strategic if it furthered their greater

agenda.

Not all resistance in Mesoamerica consisted of engagement with the legal sys-

tem.Most notably,Mesoamericans adapted to horses to resist Spanish imperial ex-

pansion.Throughout the ChichimecaWar (c. 1550–1590) in north and northwestern

Mexico, mounted Chichimecas raided Spanish estates, mines, and livestock trains

or ranches around the Camino Real (Royal Road) between Mexico City and Zacate-

cas.Evenwith fortified towns,advancedweaponry,and Indigenousallies,Spaniards

were plagued by Chichimeca attacks throughout the latter half of the sixteenth cen-

tury, whose power and mobility rested on the adoption of horses and their utiliza-

tion for warfare against colonial authorities (Gradie 2017; Poole 2017).

Of all the introduced species, Mesoamericans adopted horses most quickly. As

conquest expeditions spread outward from Tenochtitlan after the Spanish-Mexica

War’s conclusion in 1521, local elites bartered military collaboration for equine

companions. Indigenous elites quickly recognized horses as Spanish symbols of

social status, yet these animalswere also used to carry trade goods or expedite travel

through hostile territory. Spanish law theoretically prevented non-elite Indigenous

people fromowning horses throughout the sixteenth century; however, this practice

was largely ignored, especially in more remote parts of Mesoamerica (Restall 1997:

103–104, 181; Terraciano 2001: 135; Villella 2016: 44).

Mesoamericans easily integrated chickens into their households due to their

similarities with autochthonous turkeys. As with turkeys, women commonly raised

chickens for consumption, trade, or tribute (Sousa 2015). King Philip II’s sixteenth-

century geographic survey, the Relaciones Geográficas, are inundated with examples

of Mesoamerican households breeding them. These small, familiar, profitable,
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and rapidly procreating birds are frequently mentioned in mundane Indigenous-

language texts, especially in the sixteenth century (Lockhart 1992: 201).

In Central Mexico, local populations began adopting large herds of sheep and

goats by the middle of the sixteenth century.The Tlaxcalans – the foremost allies to

the Spaniards during the Spanish-Mexica War – were likely the first to engage in-

tensively with pastoralism.Their cabildo (city council) minutes containmultiple ref-

erences to the ownership and maintenance of sheep. Not only did Tlaxcalans com-

mand large herds of sheep, they also monitored the sizes of herds in their tributary

towns and hired local Spaniards to demonstrate how to most productively increase

breeding and wool and cheese production (Lockhart, Berdan, and Anderson 1986).

Although other Indigenous-language sources are scant, there are over a thousand

viceregal grants for Indigenous communities and elites to procure herds of sheep

throughout the sixteenth century. Similar adaptations to animal husbandry gradu-

ally expanded throughoutMesoamerica as colonization intensified and the number

of domesticates increased (Alexander 2012; Baskes 1996: 11; Forde 2017; Thompson

2000).

In contrast, the archival record indicates that Mesoamericans did not peti-

tion the colonial bureaucracy to own cattle to nearly the same degree as they did

for sheep. If they did, they did not do so successfully, as there are not many ex-

tant viceregal grants for all Mexico in the early colonial period. In urban settings,

Mesoamericans witnessed the use of cattle in festivals that featured bullfighting

(Garcia and Celestino 1992, see also Benson Library, Genaro García Collection, G2,

Anales de Tecamachalco, f. 35v). However, Indigenous populations mostly engaged

with them on Spanish-owned estates for fieldwork like plowing.The lack of Indige-

nous ownership of cattle, at least in the sixteenth century can likely be attributed

to the fact that they are more expensive to maintain and take longer to breed than

smaller domesticates like goats or sheep (Abbass 1993: 179).

The rise of muleteering among Indigenous, Black, and casta groups coincided

with the opening of trading networks across Mexico and Central America starting

in the 1530s and 1540s, linking port cities first on the Atlantic, and then on the Pacific

to growing urban markets and sites of colonial economic production. Perhaps the

most lucrative was the beginning of Manila Galleon trade between the Philippines

to the port of Acapulco in 1565. Beforehand,mostmuleteers were Spaniards trading

betweenMexico City and Veracruz; afterward, Indigenous towns between Acapulco

and Mexico City became “staging posts for pack animals” where local muleteers

rented their beasts of burden to itinerantmerchants, and some towns like Tepoztlan

specialized in long-distance trade (Hassig 1985: 194; Seijas 2016). Indigenous com-

munities also employed draft animals to carry cargo across the Royal Road between

the lucrative silver mines in Zacatecas andMexico City.

The introduction of animal-related vocabulary toMesoamerican languages rep-

resents some of the earliest linguistic adaptations to Spanish. Nahuatl philologist
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James Lockhart compared these linguistic transformations to the way that children

learn language, explaining, “a preoccupation with animals plays a large role in a

child’s acquisition of a language, and the same phenomenon appeared in the early

stages of the linguistic reaction of Nahuatl to the Spanish presence” (Lockhart 1992:

280–281). Mesoamericans used autochthonous wildlife as reference points when

identifying new specieswhenever possible (Lockhart 1992: 280; Restall 1999: 181; Ter-

raciano 2002: 85–86; Few and Tortorici 2013: 9). Afterward, Indigenous linguistic

adaptations to European animals reflect meaningful cultural changes that began

in the early colonial period. Human-animal interactions such as shoeing, shear-

ing, bullfighting, jousting, and more encouraged new vocabulary and symbolized

changes to Mesoamericans’ interactions with the natural world. Across Mesoamer-

ica, the timing of the borrowing of Spanish loanwords or the creation of new termi-

nology depended on the pace and intensity of colonization.

Of course, novel ways of engaging with introduced species were not limited to

animal husbandry, pastoralism, or the sensational activities seen during festivals

– it also included adaptation of some of the newly introduced animals into food

consumption and rituals in colonial society. Prior to contact with Europe, many

Mesoamerican civilizations featured merchants who sold animals like deer, dogs,

turkeys, fish, and birds as food. Although the early transition to beef, mutton,

and pork was not unanimous (Garagarza 2013), Indigenous merchants and mar-

ket sellers quickly incorporated the flesh of livestock into their inventories and

their prepared food offerings. In Mexico City, archeologists of the Templo Mayor

unearthed over 3,500 bone fragments of pigs, cattle, and sheep alongside streets

adjacent to the main temple precinct, all of which are waste from butcher shops

(Mejía et al. 2018). This acquired taste for beef, mutton, and pork was not focused

exclusively in the colonial capital of New Spain; in fact, numerous geographic sur-

veys requested by King Philip II in the late sixteenth century refer to Indigenous

towns in which the populace bred and consumed livestock (Acuña 1985).

Drawing on humoral theory, Spanish colonial officials paradoxically believed

that Indigenous people should adopt a European diet to acculturate yet warned

that doing so quickly would be devastating to their health (Earle 2012: 168). They

sporadically attempted to control Indigenous consumption of beef and mutton

throughout the early colonial period. During seasons in which livestock herds were

small, Spaniards accused Mesoamericans of overconsuming meat. In 1550, Mexico

City cabildo officials wrote that excessive indulgence of meat led Indigenous people

to be “sick and lazy” (Ayuntamiento de la Ciudad de México 1889: 454). During one

particularly intense shortage in 1568, the Royal Audiencia of Mexico temporarily

banned the operation of slaughterhouses in Indigenous pueblos throughout New

Spain (Villavicencio 2014: 170). Like themovement of the living livestock, the circula-

tion of their flesh could also be politically charged. ForMesoamericans, engagement

with unfamiliar specieswas a consequence of the introduction ofHispanicmodes of
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animal husbandry andpastoralism into theNewWorld. Introduced species could be

disruptive in local communities, but they could also be adapted formyriad personal

or communal reasons. In contrast, Spaniards oriented research into local flora and

fauna toward broader imperial or evangelization efforts. Identifying and cataloging

new species was not just a matter of accruing more encyclopedic knowledge of

the natural world; it informed proselytization and facilitated the exploitation of

resources.

Colonial natural histories, all of which contain an abundance of information

about flora and fauna, can be subdivided by their different purposes. José Pardo-

Tomás distinguished three types of natural histories composed in colonial New

Spain: those spurred by the Crown, those produced by mestizos and intended pri-

marily for local audiences, and those aimed to assist with evangelization. The first

category, a far-reaching imperial project that is most relevant for this chapter, was

intended to collect information about territories within Spanish America. Authors

based their research on documentary material made available as well as testimony

from Indigenous and Spanish witnesses. Colonial officials dispersed detailed ques-

tionnaires across the colonies to determine information about local populations

and nearby resources (Pardo Tomás 2016: 32–35). Antonio Barrera-Osorio described

the institutionalization of empirical practices by the Spanish Crown via the House

of Trade and Council of the Indies as an “early scientific revolution” (2016: 11).

During themid to late-colonial period,Mesoamerica faced increased challenges

related to ongoing epidemics, food shortages and famine, and insect infestations

and plagues. These challenges altered biodiversity in the region, a complicated

process and an area of current active research.The era known as the “Great Dying”

(ca. 1492–1800) brought with it death on a massive scale: a 50–90 percent mortality

rate for Indigenous peoples inMesoamerica (Lovell and Lutz 1993: 134; Alchon 2003).

This demographic collapse of Indigenous peoples from epidemics, violence and

warfare, famine, and slavery had measurable atmospheric effects in carbon (CO₂)

on the Earth’s System, and thus caused “human-driven global impact on the Earth

System in the two centuries prior to the Industrial Revolution” (Koch et al. 2019: 13).

Colonial models for the development of agricultural commodities for export to

global markets transformed landscapes, as well as accelerated deforestation and its

connected declines in local species, a pattern that continued in Mesoamerica until

the Mexican Revolution in the early twentieth century. Heavy Spanish colonial trib-

ute demands transformed Soconusco, a region along the Pacific coastal plain known

in the Late Post-classic and colonial eras for its high-quality cacao beans in high de-

mand in global markets.Though production largely remained in Indigenous hands

duringandafter the conquest period, the effects of heavy colonial emphasis on cacao

production led to deforestation, erosion, and habitat loss for animals in the region.

Because of this emphasis. Less space was devoted to growing food crops especially

staple crops like maize, and the colonial town, the center of cacao distribution in
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the region, Huehuetlan, had to import basic food stuffs.This, combined with labor

shortages in part due to the demographic effects of the Great Dying, led cacao cul-

tivators increasingly abandoned their cacao groves in this area in the seventeenth

century, land that did not revert back to forests but instead transformed into grass-

lands and was used for grazing animals (Gasco 1999).

The cultivation of indigo as a key agricultural export commodity in colonial

Mesoamerica nicely illustrates both ongoing attempts to exploit natural resources

as well as often unsuccessful efforts to control the natural world and nonhuman

animals in the region. Indigo had been cultivated as an export commodity under

Spanish colonialism in Mesoamerica, and over the centuries of colonial rule, ex-

perienced a series of boom/bust cycles in production. After a stagnant period of

production in the seventeenth century, indigo cultivation rebounded along the

Pacific coastal plains of Central America, especially in the region that is now El

Salvador, part of the profound socioeconomic and environmental changes gener-

ated especially after 1700 as part of the Bourbon Reforms (MacLeod 1973: 183). The

processing of indigo plants after the harvest was a labor-intensive process that

generated huge amounts of wet, rotting plant waste – begasse – that served as a

breeding ground for flies that bit humans and animals, bringing with it multiple

diseases and leading to the deaths, from the infected fly bites, of mules and other

animals who helped power the indigo processing (Moziño 1799: 33–34).The problem

was so dire that the President of the Audiencia of Guatemala passed a decree in 1799

ordering that all begasse be burned to deprive the flies of their breeding grounds

(Rubio Sánchez 1976: 320). This boom period in indigo production brought locusts

attracted to the young plant as an abundant food source, leading to waves of locusts

plagues and infestations all along the indigo growing areas fromNicaragua up into

southern Mexico, where locusts ate not only indigo but staple food crops like corn

and cacao (Arrioja Díaz Viruell 2019). These led to reactive and largely ineffectual

locust eradication campaigns of using forced Indigenous labor to kill the locusts

by burning or crushing the insects as they swarmed, as well as the labor of do-

mesticated animals such as pigs, turkeys, and other animals released into infested

fields dig up and crush locust eggs sacs before they emerged from their egg sacs.

Colonial-directed locust eradication campaigns can be seen as rooted in Spanish

colonial attempts to control Mesoamerican landscapes and the nonhuman animals

that inhabited them (Few 2013).

Final Remarks

The encounter between Europe and the Americas resulted in profound changes in

biodiversity within both continent’s respective ecosystems. In Mesoamerica, Old

World domesticates like cattle, sheep, goats, pigs, and chickens catalyzedmeaning-
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ful, and perhaps the earliest, engagement between local populations and Spanish

colonists.Thisprocessdidnotoccuras a single, sweepingevent acrossMesoamerica,

but rather depended on the particular time and pace of colonization. Nevertheless,

control over themovement and ownership of livestock was among themost contro-

versial issues of the early colonial period. Although many Indigenous communities

resisted or retaliated against livestock that encroached into their towns, trampled

crops, or drained water supplies, many recognized that introduced species offered

an opportunity to participate in the developing colonial order. Even though labor

obligationswere forced on Spanish encomiendas and haciendas, countless Indigenous

elites and communities adapted their lifestyles and diets to animals that had never

existed in their ecosystems prior to contact with Europe. It is strange to think about

Mesoamericawithout the flavorfulmeats and cheeses that oftendefine local cuisine.

It is also important to emphasize the exploitative dimension of colonial Spain’s

interest inMesoamericanbiodiversity,aswell as thedetrimental impact that Iberian

animal husbandry had on the environment. Even if environmental degradation –

outside of crops for consumption or tribute – was not typically mentioned in In-

digenous petitions against Spanish colonists and their herds, overgrazing and un-

gulate eruptions did occur. Moreover, investigating and cataloging Mesoamerican

wildlife was part of a broader effort to profit from resources across the Americas.

The Spanish monarchy and colonial officials sought to control the environment to

facilitate trade and tribute more efficiently, which, as demonstrated by sporadic lo-

cust plagues in Guatemala, was not always possible. The effects of European colo-

nial expansion profoundly impacted nature-society relations across Mesoamerica,

a key step toward transgressing the biodiversity boundary of the planetary bound-

ary’s theory in the Earth’s current Anthropocene era.
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Biodiversity in the Caribbean in the Colonial Period

Human–Animal Relations

Rodrigo C. Bulamah

“During slavery, the main thing was pig meat.” In the first pages of Biography of a

Runaway Slave (Barnet 1994), Esteban Montejo describes the value that pigs had in

the diet and daily life of enslaved people in colonial Cuba. “Almost all slaves had their

conucos.Theywere little strips of dirt for gardening. […] [The slaves] grew everything

there: sweet potato, squash, okra, corn, peas, horse beans, beans like limas, limes,

yucca, and peanuts.They also raised piglets” (25–26). In the whole Caribbeanworld,

thesehuman-animal interactionshelped shapeboth thepossibility of colonialismas

well as the lifeworld of Africans and their descendants.The conucos were provision

grounds. Asmany Caribbean scholars have shown, these small portions of land that

planters granted to the enslaved Africans and their descendants to reduce the costs

of the colonial plantationswere spaces inwhich enslaved people produced their own

food while also developing techniques, practices, and concepts that worked both in

complement and in opposition to the plantation (Lepkowski 1970; Mintz 1985a; Car-

doso 1987; Castellano 2021; DeLoughrey 2011).

This literature, however, focusesmainly on land as thematerial ground inwhich

these ideas of freedomwere cultivated. Instead, this chapter intends to discuss how

animals took a prominent role in these landscapes of coercion and autonomy, tak-

ing part in what Ángel Quintero-Rivera (1995), inspired by Jean Casimir (1992), dubs

a dialectics of plantation and counter-plantation system (see also,Dubois andTurits

2019).These “creatures of empire” (Anderson 2004)were crucial to the formativemo-

ments of European expansion and the subsequent Conquest, playing a role in what

AlfredCrosby (1972) famously called the“ColumbianExchange.”Thefirst pigs arrived

on the island of Hispaniola, the site of the first European colonial settlement in the

Americas, and were part of the initial phase of the “Atlantic Moment” that Trouillot

defines as “a firstmoment of globality,” inwhich it is possible towitness the “contin-

uous centrality of the Atlantic as the revolving door of major global flows over four

centuries” (2003: 29).

Although greatly inspired by Sidney Mintz’s (1985b) important study on how

sugar created global connections between labor, capital, and culinary habits, the

aim here is to understand the ecological entanglements between animals, humans,
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and other beings. By “bringing animals back in,” as RobinDerby (2011) provocatively

puts it, this chapter also intends to go beyond metaphors that compare human

and animal conditions. Much like Benedicte Boisseron in her fascinating book

Afro-Dog: Blackness and the Animal Question (2018), this text is not exclusively inter-

ested in comparing human and animal forms of subjection and humiliation, but

in understanding how humans and other-than-humans defied the colonial order

through forging new alliances. By doing so, the hope is to engage with the new

grand narrative that sees human agency as a geological force, epitomized by the

idea of the Anthropocene, bringing its colonial history into focus to finally reflect

on the afterlives of enslaved people’s provision grounds and their human-animal

alliances. Finally, the focus here will be on Hispaniola, nowadays divided between

Haiti and the Dominican Republic, but wider Caribbean processes will be discussed

whenever it is possible.

Plantation and Counter-Plantation Animalities

During the period of European voyages to the Caribbean and the Americas, vessels

carried some food for crewmembers, who spent long periods on the high seas trav-

elling fromport to port.With the emergence of European settlements in the region,

animals from the Old Continent were taken to the New World. Dogs, for example,

were used for hunting and protection, and pigs became the first livestock, serving to

Europeanize landscapes by transforming them into something increasingly famil-

iar to colonizers (Alves 2011; Crosby 1986; Johnson 2012).Native animals, by contrast,

were objects of fascination, subject to detailed descriptions that contributed to the

construction of an Edenic vision of the NewWorld (Paravisini-Gebert 2008). How-

ever, hunting and animal husbandry were themain paradigms in these human–an-

imal interactions. According to historianMarcyNorton, in an extension of practices

common to Europe, the native fauna of the Caribbean and the Americas at the be-

ginning of Spanish expansionwas viewed according to two prisms: hunting, a noble

and elite activity; and livestock husbandry, an activity relegated to the plebeian level.

Animal adoption, an Amerindian interspecies practice frequently described by trav-

elers and colonial agents was therefore an enigma, one sometimes understood as

husbandry. AsNorton states, “Amerindian adoptionwas a cognate to forms of social

life and intergroup conflict as European hunting and breedingwere to rule andwar-

fare” (2013: 22). Nonetheless, these multispecies encounters also gave rise, as will be

shown, to new ecologies and interactions in those landscapes that empires tried to

domesticate and control.

Pigs were particularly well-suited to the long sea voyages to the NewWorld, as

they constituted important sources ofmeat and fat andwere omnivorous, requiring

no special food. Furthermore, even though they were subjected to intense forms of
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confinement,discomfort, and suffering, theywere hardy enough to survive (Donkin

1985). As Abbot Guillaume-Thomas Raynal (1770) noted at the end of the eighteenth

century,

America, at the time of the discovery, had no pigs, sheep, oxen, horses, or even

any domestic animals. Columbus brought some of these useful animals to Saint-

Domingue, where they spread everywhere […]. They have multiplied there prodi-

giously. There are thousands of horned animals, whose skins have become the ob-

ject of considerable exportation. The horses have degenerated, but the quality is

compensated by the number. The lard of pigs is a substitute for butter. (53)

In Saint-Domingue, the French name for the island ofHispaniola, the abundance of

animals Raynal described as “prodigious multiplication” occurred in large part be-

tween the sixteenth and seventeenth centuries, when the entire island was under

Spanish rule. Herds of animals such as pigs, goats, oxen, horses, and dogs became

feral after being abandoned or running away. Classified by the chroniclers of the

time as marrons,maroons or cimarróns, or even montaraces (from the Spanish monte),

these animalsmultiplied, above all, due to favorable interactionswith the new land-

scapes. The mountain geography of the island’s interior was less suitable for large

plantations, and this, coupled with the lack of natural predators and the presence

of dense forests, played a notable role in this expansion.Marron (or maroon), as ex-

plained by Tardieu (2006), is a term derived from Arawak language whose original

meaning was “fugitive,” but it was incorporated into the colonial lexicon of differ-

ent empires to define native plants and animals that defied European domination,

existing both in practical and ontological terms as something external to the Euro-

pean order. Over time, the term marronage also came to be used to define people

who evaded captivity, as in the French expression partir marron, used in newspaper

advertisements to search for enslaved runaways.

As in other Spanish colonies in the Caribbean, the productive activities under-

taken on Hispaniola moved away from an initial focus on gold mining – employing

native Arawak forced labor, Europeans under indentured contracts, and later en-

slaved Africans – to a small sugar production cycle that lasted until the beginning of

the seventeenth century (Mintz 1996). The effective transition to a plantation econ-

omy happened later in the Spanish domains than in the other colonial territories of

theCaribbean andAmericas. In the Spanish colonial settlements, the exploitation of

animal products (whether fromherds or hunting),pearl fishing,growingginger and

tobacco, extracting salt to produce salted herring from theBaltic Sea, andproducing

timberweremore important than cultivating sugar.Yet,despite sparse occupations,

the Caribbean was the target of constant attention from the Spanish Crown due to

the immense flow of wealth that connected its territories there to Europe, Africa,

and Asia (Giusti-Cordero 2009).
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Variations, conflicts, and fractures in the processes of occupation and the sub-

sequent intensification of production, aswell as a long list of diseases and a plurality

of beings from diverse origins, eventually led to the development of a diverse “cre-

ole ecology” in which the plantation could thrive (McNeill 2010). While dogs were

trained to hunt runaway enslaved people, which Boisseron (2018) argues reveals a

proximitybetweenanimalizationand racialization,Europeanpigs,alongwithother

non-humans, became part of a pool of “commons” that oriented early occupations

aswell as rhythms of settlement and colonization. Indeed, animals became part and

parcel of a form of life that Malcom Ferdinand (2019) names “colonial inhabitation”

(l’habiter colonial), a way of inhabiting the planet based on a form of racial violence

in which the plantation was the organizing infrastructure. In fact, the French name

for plantation, habitation, stresses exactly this exclusionary dimension, as only the

white European settlers were subjects with rights – as Sybille Fischer (2016) notes

– and therefore allowed to have proper life in the colonial setting, hence their des-

ignation as habitants (settlers). Paradoxically, as Creole animals that forged colonial

landscapes in the New World, pigs gave rise to new forms of life based exactly on

what was “uncommon” (Cadena and Blaser 2018), establishing new sociotechnical

ecologies on the margins of the plantation machine.

The social and economic prevalence of slavery and monoculture led to a set

of changes in the landscape as well as in the whole biodiversity of the Caribbean.

Deforestation to install large sugarcane fields and irrigation systems, as well as the

radical change in the demographics of the islands, forged an entirely new ecology.

Nevertheless, the colonial landscape was also open to the forging of new landscapes

in the margins of, or even against, the plantation. In fact, the agro-industrial order

of Caribbean plantations went far beyond the generalized control and alienation

efforts that define some classic and contemporary readings of the system. Anna

Tsing, for instance, uses the sugarcane plantation that sustained colonial Brazil as

a prototypical example to illustrate her definition of scalability: a project that could

reproduce itself in different scales precisely because of its immutable frame, as it

depended on “few interspecies relations” and “was comparatively self-contained

[and] oblivious to encounter” (2015: 39). Moreover, continues the author, the en-

slaved Africans in this project “had no local social relations and thus no established

routes for escape” (39) “Like the cane itself,” Tsing concludes, “which had no history

of either companion species or disease relations in the New World, [the enslaved

people] were isolated” (39; emphasis added). By looking at historical sources, how-

ever, it can be seen that even in the face of immeasurable forms of violence and

alienation, people found ways to recreate their lives and their ecologies even within

the pervasiveness of the plantation.

Across thewhole Caribbean in the seventeenth and eighteenth centuries,wealth

assumedmany forms, and the hunting of feral animals attracted the attention of pi-

rates, smugglers, traders, adventurers, and other actors named “a masterless class”
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by Julius Scott (2018).There was great ambiguity in the practices of theft and smug-

gling, which always occupied an unstable position between legality and illegality,

and rescate (as these activities were called) became profitable to the point of guid-

ing exchanges, circulations, conflicts, and wars in the region (Andrews 1978; Brown

2020). Known as buccaneers, due to their habit of smoking game meat in a wood

grill (from boucan, in French), or filibusters (possibly derived from “light boats,” vri-

jbuiter, in Dutch), pirates and merchants occupied specific islands and regions of

the archipelago for long periods of time. Among those islands was Tortuga (Île de la

Tortue), off the northwest coast of Saint-Domingue. Jules Lecomte’s (1837) historical

novel L’Île de la Tortue: RomanMaritime illustrates thismoment prettywell, describing

hunting customs, same-sex marriages, and exchanges between pirates, privateers,

and merchants who, at the time, might or might not have been linked to great Eu-

ropean empires. Comparing themwith the habitans, Lecomte highlights:

Settlers [habitants] were those whose aptitude seemedmore peculiar to construc-

tions and plantations; people of peaceful morals and mood. The Buccaneers de-

clared themselves hunters; the pursuit of oxen and wild boars in the woods of

Saint-Domingue, the preparation of hides and saltedmeatswhich constituted their daily

occupations, later offered society the first elements of its trade and commerce. […] Finally,

the Filibusters, or Corsairs, formed the third class of Adventurers by increasing

their chase after Spanish ships. (18–20, emphasis added)

The hunting of feral pigs and cows and the trade in their hides, meat, and fat con-

stituted the central activities of pirates and adventurers – something that historian

Claudio de Majo (2022) interestingly identified as a “coevolutionary relation.”

Extending Stephen Greenblatt (1991) and Alida Metcalf ’s (2005) concept of “go-

betweens” to non-humans, it could be said that pigs, cows, and other animals were

active mediators of relationships between Europeans and native populations in the

Caribbean islands and the American continent (Vander Velden 2018). Escape, adap-

tation, and husbandry of European species led effectively to the occupation and for-

mation of living settlements and trading posts in different parts of the region. Con-

current with the genocide and assimilation of Amerindian populations, the pres-

ence of these animals alsomotivated the settlement of buccaneers and corsairs,who

started to raise animals for meat and use in transport and traction engines, thereby

becoming settlers (Oexmelín 1930). It was exactly the establishment of settlements

in thewestern part ofHispaniola,mainly by groups of Frenchmen,whichmotivated

the concession of a third share of the colony to the French Crown by the Treaty of

Ryswick in 1697. However, between the two colonies, the circulation of traders, ani-

mals, and wealth remained intense.

Traveling in Hispaniola in the late eighteenth century, the famous Martinique-

born lawyer and writer Louis-Élie Moreau de Saint-Méry (1958) noted that, particu-
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larly along the northern coast of Saint-Domingue, “forests are a refuge for feral pigs

[cochonsmarons]” before adding a geographical description of the north of the island

and of its occupation. Except for villages such as Monte-Cristi, Puerto-Plata, and

Samaná, he writes, “the northern share of the Spanish part is almost uninhabited”

(207). “However,”he continued,“every land close to the sea is granted [by theCrown],

not in small lots, […] but in large portions. In a way, it is for fishing that such con-

cessions are requested, but even more for hunting the feral pig” (Moreau de Saint-Méry

1958), emphasis added). The interactions between hunters, dogs, pigs, and plants

attractedMoreau de St-Méry’s attention, and he described them in detail:

The time of this hunt is defined by the time when a species of palm produces

its seeds, which form a cluster – and which the animal is extremely fond of. A

Spaniard, if he is alonewith some dogs, goes armedwith a spear, amachete, and a

knife into the parts of the forest which contain the palm.When he sees a feral pig,

the dogs circle it and distract it by barking until the hunter comes to kill him with

his spear. The beast is then opened and emptied, the head and feet are thrown

away, and the hunter takes care of the body, which he sometimes cuts to facilitate

transport. (207–208, emphasis removed)

When hunters went to the forest collectively,Moreau de St-Méry’s remarked:

They choose a place where they believe the prey would be abundant; they build a

small hut or ajoupa there, covered with stains or palm leaves, and they place sev-

eral forkswith crossbars to salt and dry the feral pig halves or to pile themupwhen

they are ready. Quite often, transportation is by sea at least if the result is a con-

siderable hunt. (208, emphasis in the original)

Whether individually or collectively organized, this dynamic of hunting,drying,and

salting the meat, as well as its transportation and trade, dominated the economy of

northern Hispaniola, making the border between Saint-Domingue and the Span-

ish Captaincy General of Santo Domingo a very fluid landscape.Moreau de St-Méry

brings to light the poverty in theSpanishportion of the island,quite unlike the thriv-

ing colonial society that he saw on the western side. Observing the town of Cotuy,

close to the goldmines of the Cibao province, he states that the region, “as the Span-

ish portion in general, was not in a situation of less neglect and misery” at the be-

ginning of the eighteenth century (213). The poor settlers of Cibao, “descendants of

primitive European owners,” (Moreau de Saint-Méry 1958) most of them French,

were known as actionnaires on account of their being in possession of a deed of con-

cession (acte de concession) and were rarely counted in colonial censuses.

The topographical formation of the eastern part of the island made it poorly

adapted to large-scale agriculture,unlike thenorthwesternpart,whereCapFrançais

or Le Cap, the capital of French Saint-Domingue,was located in the Plaine duNord.
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For the residents of the central andnortheastern region, their only optionwas to care

for their herds, which they could own in limited quantities, and go hunting (monte-

ria), which was allowed only on certain days.

“It is to the education of animals, especially pigs that the inhabitants of Cotuy

dedicate themselves almost exclusively, and these animals need intense care” (214),

highlightsMoreaude St-Méry, calling attention to the constant tension betweendo-

mestication and feralization. Even with dedicated attention to food and care, pigs

“were attracted to the woods with the hope of finding roots, fruits, and insects […]

but they did not always return [home] at night, going far away to the point of be-

comingwild, at times, in high numbers” (215).Themiserable fate of those that raised

themwas to be “constantly betrayed in his wait […] limited to hunting those he once

believedwere domesticated” (215).These accounts reveal that domesticationwas in-

deed as practical a problem as it was a metaphysical one during those early times

in the Caribbean. Domestication was (and is) an unstable practice, rather difficult

to define when it comes to human–animal ecologies. Although some authors tend

to dismiss the concept due to its Eurocentric genealogy, this text sides with recent

efforts that call for amore empirical critique of human–animal encounters that can

amplify domestication’s semantic field (Vander Velden 2012; Norton 2015; Sautchuk

2018).

Instabilities between domestication and feralization, expressed in tensions be-

tween breeding and hunting, helped shape a fundamental part of the economy of

the Caribbean that was not centered on the plantation but was associated with it

through circuits of provision, both at sea, in exchange circuits between the islands,

and on land, as in the case of the divided island of Hispaniola. This disparity be-

tween plantation colonies and provision territories has been seen by many histori-

ans as an indication of a particular type of backwardness in Spanish colonies in the

Caribbean.Having notmoved towards the “plantation complex” discussed by Philip

Curtin (1990) or gone through the “plantation revolution” identified by Ira Berlin

(1998), these colonies, especially between the seventeenth and eighteenth centuries,

seem to have been left out of history (or historiography), as Juan Giusti-Cordero

(2009) convincingly argues. Animals and their interactions with humans reveal the

limits of these overly schematic conclusions,which sometimes leave aside the trans-

colonial connections and flows that linked different spaces without necessarily in-

volving the metropolis (Johnson 2012). Even though not initially oriented towards

the plantation, the economic importance of the Spanish Caribbean and its animal

economies prompted attempted raids, wars, and invasions by other European im-

perial powers. And such initiatives did not go unanswered by the Spanish Crown.
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Provision Grounds and the Ambiguous Materiality of Freedom

In describing the French settlers in the north of Saint-Domingue,Moreau de Saint-

Méry speaks of a “disapproval of the coarse customs and the non-social character” of

Cotuy’s inhabitants. “Perhaps”, he continues, “the habit of a life whose care almost

alwayshas animals as anobjectmakes it acquire a certain rudeness that shocks those

whodonot share it” (1958: 216).But this traitmay still havebeen the result of ahistory

of disputes over territories, something that was acquired through the participation

of animals as agents in this geography of warfare. “Maybe there is still a precaution

in this judgment, proper to the Frenchman who still remember, a century later, the

massacre of his countrymen in Samaná” (2016) suggests Moreau de St-Méry, refer-

ring to the ravages or devastaciones – the massacres of animal livestock with the aim

of relocating or expelling settlers – that took place in the region at the end of the

seventeenth century (Moya Pons 2007: 40–43). The result of these ravages, however,

has always proved to be quite insufficient (Giusti-Cordero 2014: 20).

These sameFrench settlementswere established togrowtobacco,whoseproduc-

tion lasted until the end of the seventeenth century,when, after the decisive assign-

ment of the western part of the island to France in 1697, sugar production assumed

an increasing importance.Thus, themany landscapes of Hispaniola were shaped by

a set of social, material, and ecological interactions in which animals were used in

transportation and mechanical work on the plantation and, with the help of hunt-

ing, supplied meat and leather to the colonies and, not uncommonly, to European

cities as well. At the beginning of the eighteenth century, as stated by the governor

of Cap Français,Monsieur deCharitte, “[the Spaniards] know that, in relation to our

sugar plantations, we cannot do without their cattle, since our herds are not suffi-

ciently populated to supply what we need” (cited in Moya Pons 1977: 233).

As has been seen, pigs and other beings played a central role in the production

of this Creole landscape and influenced travelers, pirates, settlers, captives, Euro-

peans, and Africans, motivating occupations and disputes as well as interacting in

different ways with colonial society and the class and racial divides that came to be

a central part of it. But these interactionswent far beyond the plantation. At the end

of the eighteenth century, in opposing the abolitionist theses of the newly created

Society of Friends of Blacks in Paris (Société des Amis des Noirs de Paris), Crublier de

Saint-Cyran (1790) describes the houses and parcels of land managed by slave fam-

ilies in Saint-Domingue, saying that their working conditions were “generally less

harsh than that of workers in France” (4).He further adds, “there is no [enslaved per-

son] who does not have a house and land for himself and his family, who does not

have chickens, pigs, and other properties, which are always carefully respected by

the master” (5).

Reports by colonial officials or travelers like Saint-Cyran should be read with

caution. Produced in a period that saw conditions of extreme violence, repression,
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and dispossession of Black people, such reports had specific political goals within

the abolitionist debate that was taking place in different parts of the Atlantic. How-

ever, it is in the cracks of these historical sources that important descriptions can be

found that,when read against, aswell as along, the grain (Stoler 2009), provide frag-

ments of the forms of sociality, conceptions, and daily practices of enslaved people.

Moreover, such documents aid in the understanding of not only the changing atti-

tudes of different humangroups towards the “naturalworld,” as KeithThomas (1996)

famously put it, but also the way in which animals shared an experience of place

while materially creating new agrarian landscapes within and against the planta-

tion.

Saint-Cyran’s quick description of the houses and plots designated to enslaved

people in Saint-Domingue confirms a general policy in the French, Spanish, and

British colonies of granting portions of land that would serve for the production of

food for subsistence and, sometimes, for commercial exchange in regionalmarkets,

allowing the enslaved a formof socialmobility. At the same time, the concession of a

space forgrowing foodandraisinganimals largelybenefited theplantationeconomy

and served the colonial system by promoting the immobility of enslaved people and

preventing them from becomingmarrons. “Nothing is more adequate to retain [the

enslaved] and prevent them from escaping than to provide them with something

from which they can derive some benefit, such as birds, pigs, a tobacco plantation,

cotton, herbs or the like,” noted the Reverend Jean-Baptiste Labat (1724: 50), writing

from the French colony of Martinique at the beginning of the eighteenth century.

He then added that “the seizure [of these lands and animals] is sufficient to prevent,

perhaps for good, that all Blacks on a plantation [habitation] try such an escape” (50).

Within the socioeconomic order of plantations, these lands, named “provision

grounds” (habitation or place à vivres, in French, and conucos, in Spanish), enabled

the development of labor techniques, agricultural practices, and forms of exchange

between enslaved and free people. They helped shape what Lepkowski (1970) calls

the “peasant breach” in his classical study of colonial Saint-Domingue, understood

as a collective experience distinct from the slave order, an experience that, even if

it “united them to the plantation and prevented escapes,” can be seen as reflecting

“cracks in the apparent solid edifice of the slave agro-industrial system” (62). Ac-

cording to historian Dale Tomich: “the slaves, in a complex mixture of accommo-

dation and resistance, struggled both within and against the framework dictated to

them and, in the course of their struggle, developed other values, ideas, and cultural

forms.” (2004: 150) As Mintz remarks,

estate slaves commonly grew their own subsistence on plantation uplands, us-

ing lands judged unsuitable for the major plantation crops. It was on such lands

that the slaves acquired or perfected their horticultural skill, developed their own

standardized agricultural practices, learned the characteristics of Caribbean soils,
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mastered the cultivation of new crops, and otherwise prepared themselves for

their reconstitution as peasantries. (1989: 236, emphasis added)

Variations in the size of the plantation, its geography, and its main culture (which

determined thequantity and seasonality of labor) could still confer agreater or lesser

degree of productive autonomy to the enslaved, as compellingly argued by Trouillot

(1993) of the coffee plantations in Saint-Domingue. For this reason, it was exactly on

the outskirts of the plains where sugar flourished, in the mountain and marginal

landscapes surrounding the plantation geography, that such techniques and skills

were developed during slavery, both among the enslaved people who were guaran-

teed the chance to plant in this steep terrain, unsuitable for sugarcane, and among

the maroon communities that thrived in the colony’s interior (Price 1979). Mintz’s

argument focuses, above all, on agricultural practices, from soil preparation to har-

vest and, fromthere, to theprocessing,storage,conservation,andselectionof seeds,

leaving aside the technical knowledge developed in relation to game animals or hus-

bandry. The historical source that Mintz used in his analysis was the well-known

travel account of John Stewart (1823), whose observations centered on colonial Ja-

maica.The passage of particular interest to Sidney Mintz was as follows:

Adjoining to the [enslaved] house is usually a small spot of ground, laid out into

a sort of garden, and shaded by various fruit-trees. Here the family deposit their

dead, to whose memory they invariably, if they can afford it, erect a rude tomb.

Each slave has besides this spot, a piece of ground (about half an acre) allotted to

him as a provision-ground. (Stewart 1823: 267, quoted in Mintz 1989: 187, emphasis

added)

In these provision grounds, enslaved people grew roots, bananas, fruits, and pep-

pers.Any surpluswas destined for local exchanges and for sale in themarkets,which

guaranteed the enslaved access to cash and, therefore, to some social mobility, par-

ticularly in the case of enslaved women. But in or close to these spaces, creatures

such as pigs and birds also coexisted. John Stewart continued his account of the pro-

vision grounds in Jamaica:

This is the principalmeans of [slave’s] support; and so productive is the soil, where

it is good and the seasons regular, that this plot will not only furnish him with

sufficient food for his own consumption, but an over-plus to carry to market. By

means of this ground, as of thehogs andpoultrywhichhemay raise (most ofwhich

he sells), an industrious negromay not only support himself comfortably but save

something. (1823: 267, quoted in Mintz 1989: 187, emphasis added)

Stewart notes that other species, such as horses, cows, sheep, and, onmost estates,

goats,were forbidden to people subjected to slavery.This is explained,possibly, both
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by the high value of these animals and by the space and intensive care they needed.

Pigs,however,were forbidden towalk freely on the landunder theplanter’s rule; but,

like birds, they played a crucial role on the provision grounds.Thus, it is remarkable

that throughout the Caribbean common social histories produced countless simi-

larities among these early peasantries, and, due to their diversity of traditions and

cultural influences, “originated in good measure from a common history of slavery

and forced labor, the domination of the plantation system, and the narrow range of

economic alternatives available to thosewho resisted that systemby developing life-

styles outside it” (1989: 225).

Through the study of cultural practices in the early Caribbean, Sidney Mintz

and Richard Price (1976) developed a very influential theory about the sociotechni-

cal genesis of African-American cultures that became known as “creolization.”With

a strong materialist approach combined with the cultural ecology discussions of

the time, the authors renewed perspectives on cultural and social formations in the

Atlantic basin. Mintz and Price generalizations have been challenged by African-

ists since the 1990s, but their empirical approach prompted further developments

about cultural contact and ethnogenesis not only in the Americas but also in pre-

colonial Africa and Europe. For a recent appreciation of this debate, see Sidbury and

Cañizares-Esguerra (2011).This chapter puts forward the argument –adding some-

thing distinct to the creolization thesis – that human–animal alliances were crucial

to the new life-worlds forged inside the provision grounds. In these gray zones on

the margins of, and within, the plantation itself, spaces and techniques of cultiva-

tion and animal husbandry ensured other-than-human encounters in which new

political horizons gave rise to whatWynter termed the “plot system” that, in opposi-

tion to the plantation,was “the focus of resistance to themarket system andmarket

values” (1971: 99). Similar to what Casimir called the “counter-plantation,” the plot

was oriented “towards the protection and regeneration of the community” (2018:

101).

In a context where property was extremely racialized and social mobility was

restricted, people who lived under the burden of captivity experienced, even if in

very limited forms, degrees of freedom through affective and material ensembles,

recalling notions of dignity and autonomy that were not lost in the Middle Passage

and forging – in a sort of “becoming with,” to borrow a proposition from Haraway

(2010) – new landscapes, futures, and possibilities of life. It was at this point that

the peasant breach made possible the emergence of new ecologies from practices,

affects, and techniques developed in the relationship with land, plants, as well as

gameand livestock animals,particularly pigs.“Furthermore,”notesTrouillot, “as the

richer planters became increasingly involved in sugar, and as the coffee revolution

absorbed both those whites with more limited resources and those free blacks who

had hitherto engaged in foodstuff production, ever larger segments of the growing
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population came to depend on the agricultural and craft products of slave families.”

(1990: 39)

With slave uprisings gaining momentum in the north of the colony, “rebelling

slaves did not ask for an end to slavery, but merely for additional days to cultivate

their plots” (39). In this process, the use of land and its property was closely related

to the notion of freedom; or, as historian Carolyn Fick puts it, for the black laborers,

“a personal claim to the land upon which one labored and fromwhich to derive and

express one’s individuality was […] a necessary and an essential element in their vi-

sion of freedom.” “For without this concrete economic and social reality,” the author

concludes, “freedom for the ex-slaves was little more than a legal abstraction” (1990:

249).

From the beginning, in the set of events that would lead to the Haitian Rev-

olution, redefining the cartography of Atlantic warfare for good, defiant alliances

with other-than-human agents inside provision grounds played an important role

(Boisseron 2018). Organized on the outskirts of the city of Le Cap, betweenmid and

late August 1791, the BwaKayman ceremony is seen by popular historiographical and

academic traditions as an event that prefigures the Haitian Revolution (Fick 1990;

Dubois 2004: 99–102). In this ceremony, a great alliance was sealed involving en-

slavedAfricans and their descendants, freedmen (affranchis), and free people of color

(gensde couleur). In anact of sacrifice, they killed apig in a service to the spirits known

as the lwa. For Maurice Etienne, a popular Haitian historian, this ceremony was a

moment of awareness for the enslavedAfricans, “an achievement of conscience” that

created the possibility of revolt: “to acquire the morale they needed, they sacrificed

a pig and believed that if they drank his blood, the pig would make them invinci-

ble”. With this sacrifice, pigs mediated an alliance with spirits, and those fighting

for freedomgained strength to carry out a counter-plantation project, destabilizing

the institution of slavery, reversing the Atlantic colonial order, and creating the path

to the country’s independence.

In the image below, the painter Jean-Baptiste Jean reproduces the celebration

of 200 years of Bwa Kayman: a pig is sacrificed in a great ceremony surrounded by

people dressed in handkerchiefs that, when tied on the heads or waist, reveal pos-

session by a spirit.Three drums are beatenwhile aman blows a shell, themain sym-

bol of collective action in Haiti. People dance and Haitian flags appear in the hands

of some. A bowl of blood is placed on the floor, reflecting the sacrifice of the pig in

the story of the Bwa Kayman ceremony. In the center of the painting, a reproduc-

tion of the original scene appears in a curious mise en abîme. In the ritual that gave

birth to an independent country, pigs that were once marrons became kreyòl (Cre-

ole), a term that came to define the cuisine, the language, and the society of Haiti as

a whole. The creole pigs were, as Michelet Delima, a senior peasant from the north

of Haiti, said, the backbone of the house economy (se sou kochon kreyòl ke lekonomi

lakay te chita) (Bulamah 2020).Through this process, the plantation or the habitation
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was subverted, and those who were once denied the right to inhabit finally became

known, in Haitian Creole, as the new abitan (Fischer 2016).

Fig. 1: Celebration of 200 years of the Bois-Caïman, 1791–1991

Source: Jean-Baptiste Jean (1993). Author’s collection.

Counter-Plantation Futures

In 2000, Crutzen and Stoermer proposed a new geological marker that could take

into account the effective force of humankind as a geophysical force redefining not

only human history but also the history of the planet as a whole. We have reached

the Anthropocene. Although many scientists had already recognized the geological

andmorphological impacts of human activity, the effect of Crutzen and Stoermer’s

proposition was felt in many academic fields and has been particularly fruitful in

the humanities and social sciences. For the authors, the onset of the Anthropocene

could be located around “the latter part of the eighteenth century,” coinciding with

James Watt’s invention of the steam engine, a symbol of the Industrial Revolution

(2000: 17–18). For other scholars, however, amore appropriate name for this new era
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would be the Plantationocene, a concept that would shed light on colonization and

the plantation infrastructure as themodel andmotor ofmodern forms of extracting

Earth’s resources that shaped our contemporary world (Haraway et al. 2016).

As has been argued here, the plantation was an enterprise viscerally linked to a

wide range of other-than-human beings, including the land itself, plants, animals,

and spirits.On the one hand,while the hunting ofwild and feral animals and animal

husbandry played an important role in the formation of new landscapes by pirates

and settlers, colonial society dependedon controlling the lives of animals, fungi, and

plants, as their labor was crucial in monoculture production. On the other hand,

Africans and their descendants, enslaved or runaways, interacted with these and

other beings inside and outside the plantation, either in the provision grounds and

animal pens or in the maroon communities, producing forms of counter-planta-

tion alliances that materially defined territories, lives, and futures beyond the plan-

tation. In post-revolutionary Haiti, these provision grounds and the small family

compounds known as lakou became the center of a new Creole world (Bastien 1951;

Dubois 2012: 107–109).

If the history of the world is, in a way, the history of the plantation, the role of

more-than-human beings in forging new alliances and alternative futures should

be taken into account. Animals, as well as other beings, with their own intentions

and projects, played a crucial role in the technogenesis of these agrarian landscapes

and in the ontogenesis of modern ideas such as freedom, understood here not only

as a sociological dimension of peasantry as a class, but as a fundamental value of

modernity.Therefore, if modern infrastructures, such as the plantation, have a cru-

cial role in contemporary forms of inhabiting the world, the many counter-planta-

tion practices and the plot systems that created other forms of dwelling cannot be

disregarded.TobringCasimir (2018) back into the conversation, thesepractices pro-

tectedandregeneratednotonly the communitybut also theworldat large.Theywere

not only forms of resistance but the materialization of new ecologies in practice: a

work of regeneration for a time that is now known as the Anthropocene.
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Introduction: Biodiversity and the Anthropocene

in Latin America from the Mid-Nineteenth Century

to 1950

Olaf Kaltmeier, Antoine Acker, León Enrique Ávila Romero and Regina Horta Duarte

In the midst of the nineteenth century, new dynamics can be observed in dealing

with the biological diversity of flora and fauna in Latin America, both quantitatively

– with regard to the scientific and political-economic penetration of ecosystems –

and qualitatively – above all with regard to a changed understanding of nature – al-

though they vary greatly from region to region. In the Amazon and Orinoco basins,

the ideas of an exuberant wild nature have been revived. After the genocide of the

Conquista, to which more than 90 percent of the Indigenous population fell vic-

tim, the rainforest spread out and presented itself to the explorers, settlers, and re-

searchers of the nineteenth century – in contrast to the conquerors of the colonial

era – as virtually untouched nature.This regeneration of nature was the biological-

material basis for the emergence of the “pristine myth” (Denevan 1992). However,

not all species benefited equally from this situation. Amazonian agricultural plants,

which had been cultivated by the Indigenous societies to harvest fruits, nuts, and

other useful items, declined.

In the age of high imperialism in the last third of the nineteenth century, the

European powers sought to wipe all previously unknown white spots – including

the areasmarked as wilderness – off themap and subjugate them. Inmany periph-

eral and inaccessible areas, the first economic exploitation took place through sim-

ple forms of extractivism, which were largely driven forward with extreme violence

and ecological ruthlessness. In the tri-border region of Paraguay, Argentina, and

Brazil, the wild yerba mate – the knowledge of the Jesuits’ cultivation techniques

had been lost – was exploited before plantations were established again from the

1890s onwards. In the Amazon basin, driven by European and U.S. demand, the ex-

ploitationofwild rubber trees,basedon the slave-like exploitationof the Indigenous

population, increased in importance and became a booming industry that drove the

further development of the region (Coomes and Bradford 1994). Individual animal

species also became targets of extractivism, such as exotic birds for their feathers or

chinchillas for their skins to supplyWestern luxury consumption, bringing them to
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the brink of extinction as early as the end of the nineteenth century. Paradoxically,

this simple capitalist extractivism also brought early conservation measures, such

as protecting the seabirds that produced guano – which was used as fertilizer for

increasingly intensive agricultural production worldwide (Cushman 2014).

However, the image of exuberant natural biodiversity no longer applied to ev-

ery region of Latin America, even in the nineteenth century. Especially in the early

conquered and colonized areas of the Caribbean and parts of the Atlantic coast, im-

mense biological degradation can be observed, particularly through deforestation,

which reduced natural habitats. The socio-metabolic rift caused by the plantation

economy was the main cause of this. The colonial plantation system underwent a

renewal in the nineteenth century, which led to a neo-Columbian exchange. New

species, such as coffee or zebu, were specifically introduced for plantation farming

under scientific supervision (McCook 2011). Even before 1800, there were signs of

the extinction of several native land andmarine species in the Lesser Antilles, aswell

as the rapid spread of invasive plant and animal species (Watts 1986). In Barbados,

nomonkey species survived the sugar plantations and of the 529 uncultivated plant

species on the island, only 11 percent are of native origin (Miller 2007: 85).The plan-

tation economyalso continued to spread in other coastal areas on the tropical Pacific

side of Ecuador and inMesoamerica.The end of the nineteenth centurymarked the

rise of U.S. American imperialism in the Western hemisphere and U.S. capital be-

came increasingly important in Latin America. From 1899 onwards, theUnited Fruit

Company turned large parts of the forests of Costa Rica, Nicaragua, Colombia, and

Panama into banana plantations (Soluri 2005).

The introduction of Eurasian animal species and, as a result, zoonoses, is one of

themost central elements of the Columbian Exchange,which significantly changed

pre-Columbian biodiversity (Crosby 1972). In the Andean region, llamas were in-

creasingly displaced by sheep and goats, and in the SouthernCone, cattle andhorses

introduced during the colonial period had spread freely and run wild. The settler

colonization that began in the middle of the nineteenth century, especially in the

SouthernCone,which partly had the biopolitical objective of improving the national

body and the supposed civilization of the peripheral areas, was accompanied by a

profound change in biodiversity,which contemporary natural scientists already de-

scribed as the “Europeanization of the landscape” (Hauman 1916). At the beginning

of the nineteenth century, the waters were also biologically colonized by the intro-

duction of salmonids and carp species (Kaltmeier 2021: 163–172).

In the nineteenth century, expeditions to explore and economically develop the

flora and fauna of Latin America became increasingly important and provoked new

insights that circulated worldwide. Alongside the early journeys of Johan Baptist

Spix and Carl Friedrich von Martius, the research trip of the Prussian naturalist

Alexander vonHumboldt and the French botanist Aimé Bonpland between 1799 and

1804 was a milestone and catalyst for a veritable scientific euphoria about Latin
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America. Even if it is rightly pointed out today that Humboldt’s studies were based

on the research of Ibero-American contemporaries such as Francisco José de Caldas

(Thurner and Cañizares-Esguerra 2023), Humboldt placed such results in a broad

conceptual framework and disseminated it in the scientific community of the time.

Humboldt is considered one of the leading founders of vegetation geography,which

not only classifies plants but also places them in their ecosystem (Lack 2018: 9).This

approach also made it possible to address anthropogenic landscape change, as

Humboldt saw plant geography as a link between plant and human history (Päßler

2020: 8). In geography, this work on vegetation zones had a lasting effect so that by

the end of the nineteenth century a series of vegetation geography works andmaps

were published in and about Latin America.

The introduction of historicity into biology was a central epistemological up-

heaval in the nineteenth century. Previously, species had been fixed on the tableau

according to the classification system introduced by Carl von Linné. This system

based the naming of flora and fauna solely at the discretion of white Western

men of science and ignored Indigenous names and naming practices. While this

classification system of taxonomy wasmaintained, its epistemological foundations

were partly shaken. The philosopher Michel Foucault worked out from the history

of Western European thought that biologists now did not just stare at superficial

differences between animals, but compared them anatomically by dissecting their

hidden organ systems. In doing so, they also noticed the historicity of life (Foucault

1996: 279–287; Bondi and La Vergata 2017). The French naturalist Jean-Baptiste

Lamarck was one of the first scientists to propose an evolutionary explanation

of biodiversity that followed the philosophical principle of higher development.

However, the real breakthrough in the theory of evolution was achieved by Charles

Darwin, who developed his ideas on the origin of species and their mutability due

to adaptation and selection to specific environmental conditions on the basis of his

world voyage (1831–36), with significant stopovers in South America. As Elizabeth

Kolbert (2016: 62) emphasizes, the theory of the origin of species is also a theory of

their extinction. This is because natural selection can lead to the disappearance of

species over a long period of time.Darwin himself was also quite aware that species

can become extinct due to the influence of humans, although extinction was no

conceptual or ethical problem for him.

However, at the end of the XIX Century evolutionism was by no means undis-

puted.The Swiss-American naturalist Louis Agassiz came to the Amazon region as

late as 1867 to refute Darwin’s theory of evolution. Based on the Christian doctrine

of creation,Agassiz argued thatGodhad established “zoological provinces” inwhich

specific new species had been created.

Simultaneously with Darwin, another natural scientist, Alfred Russel Wallace,

who had explored the Amazon region from 1848 to 1852, developed an evolutionary

theory of the origin of species based on the struggle for survival. However, Wallace
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lost a large part of his South American collection. Further significant collecting

activities and research trips in the context of the imperial penetration of the world

were carried out byHenryWalter Bates (1825–1892) and Richard Spruce (1817–1893),

who–unlikeHumboldt –did not belong to the social elite andfinanced their travels

by selling specimens tomuseums, botanical gardens, and private collectors (Stepan

2001, Hemming 2015). This form of scientific extractivism was partly promoted

by deliberately ordered biopiracy. For example, Spruce was commissioned by the

British government to collect cinchona seeds from Ecuador so that this important

substance could be cultivated in India to combat malaria in order to advance the

imperial project there. In 1876, the British naturalist Henry Wickham smuggled

rubber seeds from Brazil to London on behalf of Kew Gardens.These could then be

planted in Malaysia, breaking the Latin American rubber monopoly (Dean 1987).

Beyond the question of species diversity and its origin, botanists and plant ge-

ographers have also been concerned with neophytes. The term neophyte was first

introduced in 1918 by the Swiss botanist Albert Thellung in a study on ruderal and

adventive species. In 1877, the German-Argentine botanist Carlos Berg identified

154 non-native European plant species in the province of Buenos Aires and the re-

gion of Patagonia that were increasingly displacing the native ones (Berg 1877: 183).

Accordingly, Otto Reiche (1907) argued that the European neophytes in the temper-

ate regions of other continents, including Latin America, were particularly success-

ful in their acclimatization and aggressive towards the native species. In general,

however, it was also evident to the natural scientists of the time that this dramatic

change in biodiversity since the second half of the nineteenth century was due to

human activities (Kaltmeier 2021: 140–147). Humans – and the intentional as well

as unintentional introduction of new species as a result of their activities – are the

central vector in the modification of vegetation geography and the loss of biodiver-

sity.

While the habitats of native species were increasingly restricted by the mas-

sive expansion of the modern technosphere, including resource-intensive agricul-

tureand the introductionandspreadof alien species,nature simultaneouslybecame

one of the foundations of the nation-building of the independent republics, which

were increasingly oriented towards Enlightenment France, England, and Prussia.

The foundation of theMuseo Nacional de Historia Natural in Mexico (1790), the Royal

Acclimation Garden (1808), and the Royal Museum (1818) in what is now Brazil were

still based on the imperial claims of the Iberian colonial powers, but in the other

countries of the region, the republican aspirations became more and more preva-

lent. In Chile, the Natural History Museum was founded in 1830, in Uruguay the

Museo Nacional de Historia Natural in 1838, in Brazil the Museo Paraense Emílio Goeldi

in 1866 with a special focus on the Amazonía, in Argentina the Museo General de La

Plata in 1884, and in Venezuela the Museo de la Ciencia in 1875, to name just a few

of the most important. Usually, Western European natural scientists (Claudio Gay
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in Chile, CarlosThays and Carl-Curt Hosseus in Argentina, Emílio Goeldi in Brazil,

Federico Albert and Rodulfo Philippi in Chile, Henri Pittier in Venezuela) were in-

volved in founding and establishing these institutions and often became citizens

of the respective Latin American countries. But Creole natural scientists (Maximo

Martínez in Mexico or Francisco Pascasio Moreno in Argentina) also emerged and

founded some of the first scientific journals and societies dedicated to biodiversity

issues. Concepts and measures for the protection of native flora, fauna, and land-

scapewere also discussed in this period.Many representatives emphasized not only

the scientific aspect but also the aesthetic and affective value of nature, as expressed

in Humboldt’s ideas. In the Southern Cone, for example, the social elites founded

civil society nature conservation organizations such as the Amigos del Árbol.

An important reference for institutional, state-run nature conservation was the

national park legislation in the U.S. based on the model of Yellowstone National

Park,whichwasestablished in 1872andconsidered tobe thefirstnational park in the

world.However,othernature conservationmodels,primarily fromWesternEurope,

were also discussed in Latin America. In the Southern Cone, in particular, national

parks and protected areas were established remarkably early by international stan-

dards.The first national parks were established in Argentina and Chile in the 1920s,

and a national park authority was also set up in Argentina in the 1930s – based on

the U.S. model (Kaltmeier 2021). These initiatives were clearly recognized interna-

tionally. For example, an Argentinian delegation was represented at the first inter-

national nature conservation conference, which took place in Bern in 1913. This led

to the founding of an Advisory Commission for International Nature Conservation,

a forerunner of today’s International Union for Conservation of Nature (IUCN).

The establishment of national parks in Latin America was not exclusively geared

towards protecting biodiversity, however. In Argentina, national parks were seen as

poles of development that were intended to integrate peripheral areas into the na-

tion through tourism. In Mexico – in contrast to the U.S. American idea of wilder-

ness and parks without people – the establishment of national parks during the ad-

ministration of Lázaro Cárdenas (1934–1940) related to aspects of agrarian reform,

cultural heritage, education,and local economicdevelopment over andabovenature

conservation (Wakild 2011; Durand 2017).

A milestone in the inter-American efforts to protect nature was the Pan-Ameri-

can Convention for the Protection of Fauna, Flora, and Natural Beauty, which was

adopted in 1940 and based largely on the U.S. national park model. This conven-

tion created one of the first legal frameworks for the double continent,which aimed

to protect and preserve the environment and natural species. In the years that fol-

lowed,almost all LatinAmerican countries ratified the convention and subsequently

established nature reserves and other conservation measures, particularly for the

protection of migratory birds. As important as this convention is for international

nature conservation, it also clearly marks the U.S. hegemony established at the be-
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ginningof the twentieth centurywith regard to environmental protectionandbiodi-

versity in the Americas.This hegemony increasingly extended to the interpretation

and control of the tropics. The completion of the Panama Canal in 1914, which ac-

celerated the exchange of biota by connecting the Atlantic and Pacific Oceans, can

be seen as amaterialization of this “conquest of the tropics.” Accompanied by scien-

tific research–above all to combatmalaria and yellow fever– this large-scale project

created the framework conditions for the development of tropical biology based on

experimental stations in an expanded Caribbean region (Raby 2017).

In this U.S. academic-political milieu, which largely ignored the achievements

and contributions of Latin American science and Indigenous knowledge, the foun-

dations for the inventionof the conceptofbiodiversitywere laid in 1986at the confer-

ence of the National Forum on BioDiversity inWashington.The idea was then pop-

ularized in particular by the 1992 Rio de Janeiro Conference on the Environment and

the Convention on Biological Diversity (CBD) and, from 2010, by the International

Year of Biodiversity and the subsequent U.N. Decade on Biodiversity (2011–2020).
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Biodiversity in the Southern Cone from

the Mid-Nineteenth Century to 1950

Second Conquest and First Acceleration in the Genealogy

of the Anthropocene

Olaf Kaltmeier and Eduardo Relly

In the Southern Cone – Chile, Argentina, Uruguay, Paraguay, southern Brazil and

Bolivia – the Age of Empire manifested itself in a veritable Second Conquest (Kalt-

meier 2022), visible in the appropriation and control of peripheral, often Indigenous

territories and biomes.This conquest was epitomized by the Chilean Pacificacción de

laAraucanía (1861–1883) and theArgentineanCampañadel desierto (1878–1885) against

the Mapuche, and the raids conducted by the Uruguayan military that culminated

in the Matanza del Salsipuedes in 1831. In the case of southern Brazil, the provinces

of Santa Catarina and Rio Grande do Sul established either paramilitary forces and

founded indigenous reservations to deal with the Indigenous population (Rinke

2018). The Chaco-War (1932–35), fought mainly between Bolivia and Paraguay,

affected Guaraní communities deeply and has been understood in environmental

terms as an “Anthropocene hyperobject” (Breithoff 2020), which, through warfare,

created an anthroposcenic landscape.

Also of paramount importance for anthroposcenic landscape change was settler

colonialism. Especially in themid-nineteenth century, the Southern Cone states re-

cruited massive amounts of European-born settlers from Germany, Italy, Scandi-

navia,Croatia, the Russian Empire, Scotland, andWales. FromaEuropean perspec-

tive, mass emigration functioned as a biopolitical outlet for rural populations that

had been made redundant by industrialization. In addition to seeds, viruses, live-

stock, vermin, weeds, and other biotic elements, these settlers brought with them

Western ideas about ecosystem transformation and “civilization.”

Within this process of the nation-state’s violent geopolitical expansion and its

integration into the accelerated globalization of the capitalist world-system, vast

regions and biomeswere biologically transformed. In the Caribbean,Mesoamerica,

and the Andean region the first conquest in the long sixteenth century had enor-

mous influences on (socio-)ecosystems that have led environmental historians to

understand this period as a starting point for the Anthropocene’s genealogy. With
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respect to the biological aspect of the Anthropocene, Alfred Crosby’s concept of

the “Columbian exchange” deserves mention, as well as its further development by

Charles Mann into the “Homogenocene” – the worldwide convergence of biological

worlds driven by anthropocenic vectors. Others locate Latin and Mesoamerican re-

gions in an anthroposcenic genealogy within the “Plantationocene” in the extended

Caribbean and northern Brazil or the global ecological influence of mining in the

central Andes and Mexico (Machado 2022). Some of these aspects are also found

in the Southern Cone, but only on a small scale. It is not until the mid-nineteenth

century that large parts of the region enter the Anthropocene’s genealogy through

the Second Conquest.This occurred during a period referred to as the first acceler-

ation phase of the Anthropocene (Bonneuil and Fressoz 2016: 50–1), associated with

the transition to the fossil fuel energy regime, the Industrial Revolution, techno-

logical innovations, and capitalist penetration. For many regions of the Southern

Cone, this meant rapidly accelerated change in socio-ecological metabolisms and

radical transformation of biomes. This fundamentally changed biodiversity, both

in terms of individual species – species extinction with the simultaneous intro-

duction of neophytes (Second Columbian Exchange) – and of biomes themselves,

whose landscapes and ecology were cultivated and Europeanized. Surpassing the

ecologic boundaries of local ecosystems, aswell as the desacralization of cosmologic

and holistic views on land, also characterizes this first acceleration phase of the

Anthropocene in the Southern Cone.

This chapter presents anoverviewof themost pressing activities that created so-

cial and ecological changes in the Southern Cone region, as well as resilience strate-

gies and even adaptations to the impending modernization that were employed in

the nineteenth century. Of course, the present aim is not to exhaust the issue but

rather to offer the reader a glimpse at some examples of the acceleration, intensi-

fication, and commodification of human ecologies in the Southern Cone through a

few specific activities under a macroregional perspective.

Environmental Knowledge

In the course of military conquest, the geographic registration and surveying of

the last “white spots” that had not yet been colonized began. In the Southern Cone,

this included, above all, the phytogeographical classification and mapping as well

as the identification of animal and plant species by primarily Western European

natural scientists. Natural science, especially in Argentina, was explicitly involved

in a colonial-military project of conquering peripheral parts of the country, above

all the pampas of northern Patagonia, which were controlled by the Indigenous

population. Thus, a scientific commission (with Adolfo Doering as zoologist and

Paul Günther Lorentz as botanist) was an integral part of the military operation led
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by General Roca, who defeated the Mapuche in a genocidal war of extermination.

This marked the beginning of intensive natural history research in Argentina, in

part also encompassing Uruguay as well as the border regions with Paraguay.

Thesenaturalists,mainly ofGermanandFrenchorigin, reconfiguredand reclas-

sified the region’s biodiversity following nineteenth-century academic standards of

theWest. In Chile, Karl Reiche’sGrundzüge der Pflanzenverbreitung in Chile provided a

comprehensive scientific description and cataloging of the phytogeographic zones.

Reiche segmented the country from north to south along lines of latitude, dividing

the land into northern, central, and southern Chile along the 4,200 km stretch from

the Atacama Desert to the Antarctica with each of these areas in turn divided into

subareas (Fig. 1). This division along climate zones is complemented by a longitu-

dinal axis that runs between the coastal region and the Andean Cordillera. In this

way, Reiche (1907: 274–282) identified seventeen phytogeographical zones to which

he assigns specific indicator plants. The geographic insularity through the desert,

Antarctica, the Andean Cordillera, and the Pacific Ocean favors a high number of

endemic species. Today, half of Chilean plant species, or 90 percent of seed plants,

are considered endemic (MinisteriodeMedioAmbiente,Tomo I,2008: 56). InBrazil,

the Flora Brasiliensis by Carl Friedrich Philipp vonMartius and others (published be-

tween 1840 and 1906) was themain reference for its phytogeography.The chartering

of complex organic systems accompanied state-building and provided data/inven-

tories for a myriad of actors worldwide. On behalf of the Argentine Central Com-

mittee for the Philadelphia World’s Fair, Richard Napp published the volume Die

Argentinische Republik in 1876, containing the first comprehensive phytogeograph-

ical map of Argentina. This work was added to by botanist Paul Günther Lorentz

and extends remarkably far beyond the borders of the Argentine Republic to include

Chile, Uruguay, southern Brazil, Paraguay, and parts of Bolivia, demonstrating that

biomes do not correspond necessarily with national borders.
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Fig. 1: “Chile: Die pflanzengeographische Ein-

teilung”

Source: Reiche (1907).
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Fig. 2: Lorentz: “Mapa fitogeográfico de la República Argentina”

Source: Ricardo Napp (1876).

However,Western scientific classification of biodiversity along vegetation zones

was not the only ordering grid. By the last third of the eighteenth century, in a pro-

cess of ethnogenesis that began in the mid-seventeenth century, identity-territo-

rial Mapuche units (futamapu) emerged with particular geomorphological and bio-

cultural characteristics (Kaltmeier 2022, 78–9).The lafquenmapu is characterized by

proximity to the sea anddominated byfishing, seafood gathering, and seaweedhar-

vesting (kollofe or in Quechua cochayuyu) (Mösbach 1992).The lelfünmapu of the Cen-



172 From the Mid-Nineteenth Century to 1950

tral Valley is characterized by vegetable cultivation, livestock, and simple extrac-

tivism in the nothofagus forests, while in the inapiremapu of the Andean foothills

land uses were already changing and were strongly influenced by the araucaria (Al-

dunate and Villagrán 1992). In the piremapu – the land of the snow – lived the Pe-

huenche, whose identitarian self-nomination is composed of pehuén (= cone of the

araucaria) and che (= human being).On the lower lands of the Paraná-Paraguay river

basin, the Guarani dominated vast swathes of deciduous and semievergreen forests

and established an intricate network of tekohá, settlements ordained more on the

matter of thepeople/familieswho live in adeterminedplace thanonaboundedarea.

Living in aworld created byNhanderu reta, the father of all Guaraniwhonot only cre-

ated the yvy vai (the earthly world) but rather the paths that enable each creature to

follow its own way, the Guarani have in the last twomillennia traversed several eco-

logical zones porting with them specific biota for the maintenance and construc-

tion of their yvy porã (good landwhere tekohámay be built) (Noelli et al. 2021; Ladeira

2001). These Indigenous (and maroon) expressions of understanding the land dis-

pute the viewpoint of Western-based powers. In a critical manner, these struggles

will be brought into conversation with the current concept of biodiversity.

Extracting Plants and Animals

This chapter understands extractivism according to thewhole gradient ofmeanings

given by Gudynas (2015); extractivism may range from the local collection, for in-

stance, of timber or fibers for personal or community use up to extractive indus-

tries like oil for exportation. It is a relation between integration to markets (local,

national, exports) and intensity of resource exploitation (low, intermediate, high).

Yerba mate took outstanding precedence in Paraguay, Brazil, and Argentina from

the nineteenth century onwards. Conservation of yerbales became crucial since the

extraction of the resource demanded the continuous management of the standing

forests. Conservation measures began very early on, and municipalities were the

first instances where such policies gained effect. As showcased previously, extrac-

tivism of yerba-mate scaled up, receiving the dedicated attention of national and

provincial governments in the early twentieth century. Paraguay, early on, was the

center of commercializationof yerba-mate in thewhole region (Kleinpenning2003).

Heavily influenced byGuarani knowledge, yerbales distribution stretched from east-

ern Paraguay through the Argentinean province of Misiones, finally engulfing the

three southmost states of Brazil (Gerhardt 2013). Plans to transform the yerba into a

global commodity were pioneered in the early 1820s by Aimé Bonpland, a travel fel-

low of Alexander von Humboldt (Bell 2010). With commercial exit, especially in re-

gional markets, yerba-mate extractivism was increasingly monopolized and relied

on the forced labor of Guarani and impoverished popular segments of the popula-
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tion. After a solution for germinating mate seeds was found at the end of the nine-

teenth century, there was a system change from mate extractivism to a plantation

culture.

Beginning in the mid-nineteenth century, animal extractivism mounted to the

new dynamics of accelerated colonization. Hunting, especially at the beginning of

clearing a new rural lot, was an activity to which families dedicated themselves dili-

gently among the agrarian colonies of European origin that splintered across the

whole region. As herds increased and agricultural productionwas consolidated, the

recourse to hunting and fishing as a basic supply of protein decreased significantly

(Porzelt 1937).Nevertheless, other accounts indicate the persistence of hunting even

in the face of a more economically structured framework. Hunting of native “ex-

otic” species also encountered high demand in U.S. American and European muse-

ums,zoologic collections, and fashion, creatingpermanent international commerce

for furs, feathers, and stuffed animals. Commercial hunting of chinchillas began in

northernChile,Bolivia,Peru,andnorthwesternArgentina in the early 1820s,as their

furs fetched high prices in Europe and the United States. Between 1900 and 1909,

more than half a million furs were officially exported annually from Chile alone,

bringing the population of the two existing chinchilla species to the brink of extinc-

tion.Thus, the chinchilla boom in Chile reached its peak in 1917.The endangerment

of the species had already been recognized in the 1890s. In 1910, there was transna-

tional regulation of the chinchilla fur trade between Chile, Bolivia, Peru, and Ar-

gentina, while Chile passed its own protection laws in 1898 and 1929. However, the

actual enforcement of the laws remainedproblematic, especially because bans drove

up prices and poaching increased. As late as 1960, some biologists considered chin-

chillas to be extinct in Chile. However, marginal populations were able to survive

(Jiménez 1996). Furthermore, the vicuñawas a highly commercial wild animal in the

nineteenth century, despite being officially protected as early as 1825 through a law

passed by the liberator Simón Bolívar.

The hunting of sea lions by the British and U.S. Americans began in the late sev-

enteenth century,with an estimated 5million killed during that time inChile.By the

mid-nineteenth century, there were already more than 400 ships hunting sea lions

on the Chilean coast, which almost led to their extinction. As well, this population

decline of sea lions certainly acted as a central factor in the extinction of Indigenous

peoples of the Magallanes region, who depended on the species for more than sev-

enty percent of their food. Similarly, within only a few decades, the Juan Fernández

elephant seal was extirpated in the 1840s (Torres, Aguayo-Lobo, and Acevedo 2000).

This phase of sea lion exploitation was followed by whaling, beginning in the late

1800s.By 1860, populations of the southern rightwhale had greatly diminished, and

whaling began to shift further south. Shortly after independence in 1810, there were

six whaling stations in Chile between Iquique and the Strait of Magellan (Aguayo et

al. 1998).The greatest whaling activity in the Strait of Magellan occurred in the first
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years of the twentieth century after stocks in the North Atlantic were drastically re-

duced.

Beekeeping has been an elementary activity of native societies that had dealt for

centuries with the stinglessMelipona bees that occur in the neotropical regions.The

first effective introduction of European bees (Apismellifera) in South America is pre-

sumed to have been done by the catholic priest Antonio Carneiro in Rio de Janeiro

in 1839. Nevertheless, the most accepted hypothesis on the original introduction of

European bees in the Southern Cone involves the early German colonization of Rio

Grande do Sul as of 1824. The Apis Melifera that first entered Brazil came from the

Grand Duchy of Mecklenburg-Schwerin and substituted the wild honey produced

by native bees. In the second Brazilian national exposition held in Rio de Janeiro in

1866, German-Brazilian honey was nationally praised (Schenck 1932). In Argentina,

accounts of honey extraction go back to the reports of Ulrich Schmiedl, whose pre-

cise description of the Guarani use of the Melipona bees is remarkable. Honey pro-

duction was led by political personalities like the former presidents Bernardino Ri-

vadavia and Domingo Sarmiento.The province ofMendoza received European bees

from Chile in 1855. This created two main zones of beekeeping, Buenos Aires and

Mendoza, that, up to the 1950s, were the centers of honey production in Argentina.

The debates on whether bees could alter local ecosystems, thereby hazarding fruit

and crop production, were intense (Bierzychudek 1979).

Agriculture and Rural Colonization

Rural migration or colonization prevailed in the forests, and by the early twentieth

century, the southern cone region made up a multicultural agrarian landscape as

Germans, Italians, Poles, Ukrainians, Croatians, Scandinavians, Jewish, and Rus-

sian colonists settled in scattered plots of lands causing radical ecological change,

as genetic fluxes, labor, and some capital permitted either the introduction of new

crops or intensified the utilization of native plants (Zarth 2006). In general, the in-

troduction of plants often assumed gendered roles as women were commonly in

charge of transporting seeds of vegetables, fruits, and tea, reflecting the sexual divi-

sions of European peasant and agrarian societies. In southern Brazil, it was not un-

til 1880 that European seeds became broadly available and advertised in the popular

rural calendars, which were very popular among the German colonies. The diffu-

sion of the nowwidely popular tea, chamomile,whichwas called back then by Luso-

Brazilian communities “German-chamomile,” may best exemplify women’s role in

biodiversity change (Steffen 2010). In addition, analysts like Friedrich Gerstäcker

andmanagers of colonies likeMartin Buff ventured to affirm that vegetable gardens

were a German idiosyncrasy deeply connected to the working experiences of rural

womenandgirls (Gierus2006). InParaguay, in theareas aroundAsunción, theboom
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of “naranja dulces” was explicitly carried out by women (Kleinpenning 2003: 971). On

the opposite spectrum of gender, grapes were seen as manly. Male migrants from

westernGermany andnorthern Italy hadbehind thema longhistory of regional spe-

cialization, and wine production played the role of a classic cash crop and aided in-

tegration into European markets. In southern Brazil, Italians excelled in wine pro-

duction by using the North American variety Isabella on the slopes of the Atlantic

Rainforest (Moretto and de Majo 2021). Outside of Brazil, wine both in Argentina

and Chile was in the hands of seemingly aristocratic elites who could link the as-

cension of their families back to colonial times. French varieties like the Cabernet

Sauvignon thrived and still frame production in these regions to the present day (Del

Pozo 2014).

Following the thread of external genetic fluxes to the region, the introduction

or diffusion of the European-Asiatic agronomic repertoire was pivotal. Grains like

wheat, rye, barley, and oats made up the hopes of political classes who aspired for

agrarian modernization, permanent occupation of land, and additional revenues

for the treasury. Chile and Argentina fulfilled this role in Latin America; the former

turned into a successful player in market integration since Chilean wheat produc-

tion rapidly reached the Pacific coast of the United States, fueling the Gold Rush

in California and legitimating German colonization of southern Chile (Kaltmeier

2022: 89–90). InArgentina,wheat cultivation became a huge success, and by the late

1880s,Argentineanwheat could feedEuropeanmasses and change agrarian policies

in the old continent. Wheat cultivation in the Argentinean Pampa was associated

with the use of the plow and the grid, tools that were absent in the forested areas

and accounted for technical progress. Cereal production gained pace in the 1890s

with the help of railways, granaries, U.S. Americanmachinery, and the non-protec-

tionist policies in Europe. Wheat thrived, especially in the Pampa húmeda, and its

trade was structured onto a concentrated commercial network, which relied on the

infrastructures provided by the modernization of the cattle ranching system.

Brazil’s world leadership in coffee exports jeopardized cereal production in the

south; in 1891,Brazil signed a commercial treatywith theUnitedStates, securing the

wheatmarket for North American farmers in exchange for privileged coffee exports

(Pesavento 1983).Notwithstanding suchhazards,Germanand Italian colonists,with

the help of interested groups, resorted towidespread genetic exchange. In 1870, one

couldfind in theGermancolonyofSantaCruz, for instance,wheat seeds fromEgypt,

Chile, Australia, Spain, and the United States. Unlike Argentina and Chile, Brazil’s

cereal successes were limited, thwarting the expectations of a whole generation of

both Brazilian and European politicians who engaged in the policies of settler colo-

nialism (Klug2013).Ricehadadissimilarhistorybecause it served the interests of lo-

cal elites tomodernize rather thanbeing anoption for newly arrived colonistswhose

lack of capital could not afford irrigation, labor costs, and the great extension of land

necessary for the crop. In RioGrande do Sul andUruguay, rice offered an alternative
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to cattle breeding, and rice clusters observable to this day are partially the result of

people like the Brazilian stateman Assis Brasil, the German geneticist Alfredo Boel-

ger, and their involvementwith national associations for the progress of agriculture

(Caetano 2019).

Agricultural research institutions, schools, and agronomic stations have taken

an active part in framing the adoption of exotic crops, especially following French

and German examples and approaches (Curi 2019). The subtropical and temperate

characteristics of the northern Southern Cone played a distinctive role in the impe-

rial agrarian sciences of the time because, unlike the efforts of imperial powers in

fostering tropical agriculture in their tropical colonies, scientific investments in the

Southern Cone turned to the adaptation of Euro-Asiatic crops in the local subtrop-

ical climates. However, a central focus on tropical plantations in Brazil remained

influential within agricultural research (Oliver 2009). In Argentina, agricultural

instruction and research accompanied the politics of rural colonization. Landed

elites, especially aroundBuenosAires,were active participants in both international

commerce and the cattle ranching economy, which, at that time, dominated the

agenda and thereby sidelined agriculture.The former president Domingo Faustino

Sarmiento is seen as the initiator of agricultural education-research in Argentina

especially for his public stance that it was a precondition for modernization. In the

National Parks, agricultural research stations and tree nurseries were planned right

from their beginnings in the 1900s (Kaltmeier 2021).The national government failed

miserably in this endeavor, and provincial initiatives – like the investments carried

out by Entre Rios between 1896 and 1910 – attempted to fill the void of a national

commitment; in this latter case, teaching for newly arrived colonists and the focus

on temperate exotic crops (cereals especially) prevailed (Cian 2018).

Although the introduction of plants and crops has characterized agriculture in

the Southern Cone and thereby made salient the claims of modernization, native

crops and plants (e.g., black beans and native pumpkins in the subtropical region)

played a significant role in family farming, continuing to be the corollary of tradi-

tional agriculture/horticulture.With the expulsion of traditional communities from

their lands, their ecologies were largely useful in setting agriculture afoot. Some

crops like the potato, tobacco, and corn were, to a greater or lesser degree, already

known about in nineteenth-century Europe. However, the productive weight they

acquired in southern South America was unprecedented. Only the potato could not

match the production of central and eastern Europe, since the latter was a corner-

stone of technological agrarian modernization in the old continent. Prior to the ar-

rival of migrants, the cultivation and consumption of potatoes was greatly limited

to its original center of domestication (the Andean altiplano and the Chiloe Islands).

Germans then introduced the potato with greater emphasis in Brazilian agriculture

and, in a certain way, reamericanized it given the conditions of its diffusion (Relly

and de Majo 2020). Corn retained its position since it could be sowed immediately
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after the first clear-cuts of forests and functioned both as a cash and subsistence

crop. As soon as colonists acquired pigs, the grain was used for feed. Corn followed

deforestation and turned out to be one of themaindrivers of land change.Especially

in Brazil, eastern Paraguay, and northeast Argentina, cassava found good reception

like corn as local populations took advantage of Guarani agronomic domestication

and the hybrid societies that followed them. Germans renewed the production of

the tuber since cultivationwas trending down in southeast Brazil. In 1842,Germans

from Sao Leopoldo in Brazil could supply the whole provincial markets, especially

through the commercialization of cassava flour (Roche 1969). Tobacco cultivation,

mostly a cash crop,was extremely successful amongPrussian colonists in central Rio

Grande do Sul; the development of the tobacco industry was rampant in the twenti-

eth century, and by the 1950s, tobacco cultivation consolidated to the region around

Santa Cruz do Sul in Brazil (Da Cunha 1995).

Forestry and Deforestation

The widespread forest colonization – especially in Brazil, Chile, and the Argen-

tinean province of Misiones – along with the expansion of agrarian commodities

pushed members of the respective ethnic intelligentsia (Germans, Italians, etc.)

and national liberal progressive-minded politicians to express European and North

American sensibilities on nature. Some important figures openly contested the

agrarian policies which permitted deforestation. German forestry was highly

praised especially in the case of southern Brazil when 1848ers started directing

German colonies and tried to motivate colonists to behave “rationally” towards the

forests by adapting more intensive agricultural methods like crop rotation (Sellin

1875; Sellin 1876). These appeals were insistently published in the German-Brazil-

ian press which has been around in Brazil since the 1850s. Newspapers reached

the fringes of the German agrarian frontier, but quite often articles were writ-

ten by German urban dwellers who pleaded for conservationist rationale in the

whole region; the German Forstwirtschaft and its emphasis on tree-cutting cycles,

afforestation with conifers, and quantitative methods became a model for many

(Rambo 1994). By the turn of the twentieth century, forestry debates had become

more urgent as railways accelerated colonization and provided the infrastructure

for lumber commercialization for the first time.

In Chile, geographic conditions favored the early use of timber stocks; however,

intensification and environmental degradation seem to havemostly taken place be-

tween 1880 and 1940. In order to make the conquered areas usable for agriculture,

the unbridled use of slash-and-burn agriculture was deployed. Against this back-

ground, extensive centuries-old virgin forests were destroyed by the unregulated

practice. In 1850,FedericoAlberthadestimatedChilean forest cover tobebetween24
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and 28.7 million hectares.The largest forest stands were located in southern Chile,

despite Albert probably overestimating the forest stands in Magallanes. In 1914, on

the other hand, Albert recorded only 15.7 million hectares. Thus, in half a century,

Chile’s forest cover had decreased by 13 million hectares. In 1944, the U.S. Ameri-

canHaigMissionmade another forestry survey and estimated the land area covered

with forest at 7.28million of which, however, only 4.3 million hectares were covered

with natural forest (Otero 2006).

Another important factor concerns the biodiversity of the forest standards. In

northeast Argentina, southern Brazil, and eastern Paraguay, evergreen and semiev-

ergreen forests were prevalent; it was only on the slopes of the Brazilian plateau that

Araucaria orCuri covered vast expanses of land facilitating extraction and transport.

Furthermore, the European forestry practices and economic culture of colonists

from Germany and northern Italy could cope better with less biodiverse woods.

In general, semi-evergreen forests were considered agricultural forests, not only

because colonists were used to a particular (deciduous) forest-field management

that had existed in central Europe since medieval times, but rather because they

hampered standardization.Epiphytes, lianas, and other plants like the bamboo-like

quila in Southern Chile proved to be an extra challenge for the cutting of marketed

species since they completely changed the methods of cutting (Relly 2020).

In the case of Paraguay, state monopolization of lumber stocks and yerba-mate

prior to the War of the Triple Alliance empowered Asunción to create a more cen-

tralized forest policy. By the time of Solano López, reforestation in public lands suc-

ceeded by expanding the area of Araucaria angustifolia northwards. In 1846 and 1855,

decrees were issued both to declare a monopoly on select species and to criminal-

ize private cutters who previously accessed state forests. In the postbellum period,

conservationmeasures were lifted, and forests became privatized; Quebracho trees

came into the spotlight due to their utilization in tannin industries, creating a reli-

able source of revenue for the country in its national reconstruction effort (Brezzo

2019).

In Brazil, the plea for a structured forestry policy accompanied political dis-

courses during the process of independence from Portugal and echoed Enlighten-

ment voices coming fromthePortugueseEmpire (Pádua2004).However, customary

rights regarding land tenure,migration,andevensome legislationdiscouragedcon-

crete steps in that direction.TheGerman and Italian colonies celebrated the free use

of timber resources since colonists escaped rigid rules pertaining to forestry prac-

tices both in Germany, as in northern Italy. By the turn of the century, forestry be-

came tantamount, inasmuch as the damages made to the forests became visible.

EdmundoNavarrowas an especially enthusiastic proponent of the adoption of Aus-

tralasian neophytes (especially the genus Eucalyptus and Acacia) in order to supply

fuel locomotive engines and timber for railroad ties as well as avoid erosion and

fulfill broader economic ends. His idea prevailed as his influential book A cultura do



Kaltmeier/Relly: Biodiversity in the Southern Cone from the Mid-Nineteenth Century to 1950 179

Eucaliypto nos Estados Unidos (1908) was warmly received by many advocates of both

conservation and forestry (Franco and Drummond 2009).

President Nicolás Avellaneda in Argentina bundled forestry, conservation, and

colonization together inDecreeN. 1054, issued in 1879 and aimed at national expan-

sion towards the Chaco. Like Brazil (especially in the southern states) and Paraguay,

Argentina maintained a particular forestry policy that intended to harmonize the

extraction of both timber (lumber and tannin) and non-timber resources (especially

yerba-mate), radically differing from the highly influential tradition of German

forestry and its strict focus on wood. Yerba-mate extraction and forestry were

officially and administratively separated only during theDécada Infame (1930–1943).

Since the 1930s, the introduction and afforestation of exotic tree species have be-

come pivotal, but – similar to Brazil during this time (and in spite of Navarro’s

influence) – national forestry was in charge of analyzing endemic species and their

potential to aid national economic growth. The introduction of exotic biota in the

realm of forestry is responsible, especially for conifers and the Salicaceae botanic

family (Peri, Martinez Pastur, and Schlichter 2021).

Cattle and Animal Husbandry

Cattle bolstered colonial expansion toward native territories and ecologies; since

the national independence movements of the nineteenth century, this process in-

tensified, and livestock expanded to areas that were either owned by Indigenous

groups or simply uninhabited at an unprecedented pace. Nevertheless, Indigenous

peoples, such as theMapuche, also appropriated cattle, horses, and sheep in the sev-

enteenth and eighteenth centuries into their daily lives and economy, establishing

international trade routes (Montalba and Stephens 2014). However, the prolifera-

tion of these neophytes put local biodiversity under pressure. Strikingly enough,

the native animal husbandry of camelids (Guanaco and Vicuña) and llamas survived

the incursion of cattle in the Andean altiplano. However, even remote places like

Easter Island, where sheep were introduced by the Compañía Explotadora de la Isla

de Pascua (a subsidiary of the Scottish companyWilliamson-Balfour) at the expense

of the Rapa Nui people, or the Islas Malvinas, where sheep farming took enormous

pace as of the 1860s thanks to British imperialism and the arrival of colonists from

Scotland, witnessed augmented genetic fluxes and managerial intensification (Di-

amond 2011). In southern Patagonia, the sheep farming boom in the grasslands of

theChilean provinceMagallanes corresponded to a swift demand forwool anddairy

in the northern countries; ecological changes were massive, and in Patagonia, the

manure of sheep eutrophied several lakes and waterways. Cattle also advanced into

forested areas following the European colonists’ movement in the southern Brazil-

ian states, opening up possibilities for newcomers to trade dairy products instead
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of hides, meat, jerky, and other products that were long part of the revenues of the

landed elites. Colonists from central Europe excelled in pig farming, and in coun-

tries like Chile, Brazil, and Argentina, they founded successful companies that pro-

cessed pork, changing not only local ecological balances but also national and local

food cultures (Adam 2017).

As of the late nineteenth century, the La Plata region hosted a sophisticated

cluster of meat production and meatpacking industries whose development relied

mainly on the natural endowments of the Pampa bioregion and on the preexis-

tent cattle ranching and meat processing practices of Saladeros and Charqueadas

established in the La Plata region since colonial times. Saladeros (both in Uruguay

and Argentina) and charqueadas (in Brazil) resulted in managerial improvements

in workforce allocation (especially by resorting to black slavery) and resources

(with a concentration of land tenure) that later were often converted into capitalist

industries that attempted to respond to an inelastic demand in the industrialized

countries. Refrigeration, developed by the French engineer Charles Tellier on behalf

of the Argentinean government in 1868, allowed for the conservation of meat for

longer periods of time. Industrial plants and ships were soon equipped with the

technology. The international meat trade skyrocketed as the French-born Eugenio

Terrason converted his saladero in San Nicolás de los Arroyos into a meatpacking

plant.

Global genetic markets emerged in the late nineteenth century, and Argentina

and its landed elites took advantage of it.The Asociacón de Criadores and the Sociedad

Rural Argentina imported cattle belonging to the British pedigrees Shorthorn,Here-

ford, and Aberdeen Angus, developing the knowledge of genetic development fur-

ther and solidifying the conversion of natural pastures into planted ones (Champre-

donde, Cara, and Hernández 2000). Brazilian experts introduced the Asiatic Zebu

on a mass scale with astonishing success in the Cerrado (Wilcox and Van Ausdal

2018). In the Chilean South, descendants of German migrants and nationals took

the upper hand in modernizing cattle ranching systems. German connections fa-

cilitated the import of cattle belonging to German and Dutch pedigrees developed

formilk production like theHolsten Frisean.Germanmerchants also acted as inter-

mediaries for imports fromother Europeanmarkets like Britain (GallardoMartínez

2017).

Additionally, grasses participated in the effort of modernizing a seemingly old

economic activity that had taken place in the region since early colonial times. The

first organized efforts in the region concerning the use of exotic grasses to foster

livestock production materialized in Argentina. Although introduced back in the

early times of the Iberian colonies in South America, alfalfa or lucerne (Medicago

sativa) came to the fore during the 1860s and initiated the extraordinary agrarian

development of the country during the transition to the twentieth century and be-

yond,as theMedicago sativawas transversallyused in livestockbreeding,dairy indus-
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tries championed by European colonists, and as an instrument of nitrogen fixation

in the arable soil. In Argentina, its diffusion happened through the Región Cuyana

(via Chile) and reached Buenos Aires in the eighteenth century. In 1926, Argentina

ranked second in global production (Basigalup 2007). In Brazil, alfalfa’s introduc-

tion and cultivation had succeeded through different vectors and was established

especially during the 1860’s. Alfalfa remained dominant in the subtropical areas of

South America while African species like Guineafowl, Pangola, the Melinis minuti-

flora (“capimgordura”ormolassesgrass) alongwith thegenreBrachiaria, introduced

especially to dry-tropical landscapes like the Brazilian Cerrado (Kluthcouski et al.

2013).

Fish Farming

As hunting swung between the use of local and exotic species, so too did fish-

ing. Practices of fish farming like water tanks and reproduction techniques (the

hipofisação technique was discovered by the German-Brazilian Rodolpho von Iher-

ing, best known as the “father of the Brazilian fish farming”) becamemore andmore

available (Ihering 1925), giving rise to a greater emphasis on the management of

exotic fishes.

The first attempts to introduce alien fish species into Chilean waters can be

traced back to the German Stephan Ludwig Jacobi in 1725. However, the real world-

wide boom in fish farming began in the mid-nineteenth century, starting mainly

in France and Germany. Initially, carp species were introduced in Chile, including

the goldfish in 1856, considered an ornamental fish. By the end of the nineteenth

century, the common carp, bred for consumption, was also introduced. The in-

troduction of salmonids proved to be more difficult. After several failed attempts

of acclimatization – whether private individuals or a large aquarium set up at

the Quinta Normal agricultural school in Santiago – the introduction of various

salmonids from Europe succeeded, mainly through the state-financed fish farm

on the Rio Blanco. The hatchery was founded by Federico Albert – who had thor-

oughly studied European fish farms – and managed by Pedro Golusda. In 1905,

the first fish spawn arrived from Germany. By 1910 alone, ten more shipments

of salmonoid spawn were imported, raised, and distributed throughout Chile’s

rivers and lakes. Also, in 1941, the Asociación de Pesca y Caza introduced in Chile the

ArgentineOdonthestes bonarensis as an alien species (Camus and Jaksic 2009: 61–62).

In Argentine Patagonia, the geographer and explorer Francisco P. Moreno in-

vited the French ichthyologist Fernando Lahille to join him in 1892 to examine the

possibility for the introduction of new species. In 1900, the Ministry of Agriculture

also began to study the introduction of fish species and hired experts who contacted

the U.S. Bureau of Fisheries, and in 1904, after a fifty-day journey, the first ship-
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ment of salmonid spawn arrived at the newly established fish hatchery near Lake

Nahuel Huapi in northern Patagonia. By 1930, approximately 9 million fish eggs of

alien species had been imported fromEurope and theUSA (Kaltmeier 2021: 163–165;

Marini 1936)

In both countries, the colonization of the waters was carried out by state au-

thorities,who primarily sought economic benefits.However, difficultmarket access

prevented the commercial expansion of fish farming in Argentina. In Chile and Ar-

gentina, on the other hand, sport fishing – fueled by the national parks in northern

Patagonia and the luxuryhotels inBariloche,Pucón,andPuertoVaras–experienced

a heyday in the first half of the twentieth century.

With the massive introduction of new species, numerous problems arose. In

Chile, in particular, fishing with dynamite, poison, large nets, or fixed traps was

a central problem until the 1960s, despite the use of dynamite and poison being

banned as early as 1898 and again in 1912. These regulations also introduced closed

seasons. In Chile, moreover, the goldfish – but other carp species as well – became

invasive and pushed back native species on amass scale. Also, in Argentina, the first

studies that demonstrated the native puyen (Galaxiamaculatus) was a preferred prey

fish of the introduced salmonids emerged in the 1940s. In general terms, a process

of taxonomic homogenization of fish fauna set in across the countries of Patagonia,

which could still lead to the extinction of native species (Rojas et al. 2021), something

that fish farmerMarini (1936: 7) noted in Argentina as early as the 1930s: “The faunas,

both terrestrial and aquatic, will converge over time.”

Neobiotic Transformations

The colonization of large parts of the Southern Cone in the second half of the nine-

teenth century led to a new acceleration of the circulation of neo-biota. Beyond the

intentional introduction and acclimatization of species of Eurasian andAfrican ori-

gin, unintentional dissemination was also highly significant. Anthropogenic trans-

formations of the regional biodiversity through neophytes were reflected especially

in the studies of contemporarynatural scientists. Insteadof biological invasions, the

nineteenth-century scientists have chosen amore neutral denomination of the neo-

phyte, speaking of “flore adventice” (Hauman 1928), “flora advena” (Reiche 1906: 326),

“vegetales exóticos,” “plantas introducidas,” “plantas transmarinas” (Berg 1877). The con-

cept of neophytes was introduced first by Swiss botanist AlbertThellung in 1918 in a

study onMontpellier.The first list of neophytes in Patagonia can probably be found

in an essay by the German scientist Carlos Berg from 1877, which identified 154 Eu-

ropean nonnative plants in the province of Buenos Aires and Patagonia (183). For

botanists and natural scientists of the time, it was clear that this dramatic change

in biodiversity from the second half of the nineteenth century was due to human
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activities. Berg, for example, distinguished between voluntary and involuntary in-

troduction, seeing the port city of Buenos Aires and the La Plata region as a gateway

for the introduction of neophytes. In the context of Chile, Karl Reiche argued that

European species had beenmore aggressive and successful in their acclimatization

in the temperate regions of the Americas. Consequently, a change in the biodiver-

sity present even on remote islands in the nineteenth century can be observed, as

Federico Johow (1896) discovered on Juán Fernández Island. While seventy-six au-

tochthonous plant species could still be found at the beginning of the century, by

the end of the 1800s, the flora had gone extinct or been displaced tomarginal areas.

Overall, the unintentional introduction of neophytes has probably been just as im-

portant as the intentional. Recently, anthropologist Terry Hunt (2007) has argued

that the collapse of Rapa Nui society is not due to supposed un-adapted religious-

societal practices that drove deforestation in order to erectmoai, but to contactwith

Western travelers who introduced rats and disease.The former ate the seeds of the

palm trees to the extent that their reproduction was impossible.

A further systematic discussion of the neophyte phenomenon in the Southern

Cone was proposed by Lucién Hauman (1928) in Essai de géobotanique humaine. Les

modifications de la flore argentine sous l’action de la civilizationHauman sketched a com-

prehensive classification model of the man-made transformations of flora. He cat-

egorically distinguishes between the intended and unintended introduction of neo-

phytes. Each of these categories is then differentiated according to the geobotanical

consequences.But–asHaumanmakes clear– these direct anthropogenic interven-

tions are only of locally limited scope. Instead, it is the indirect factors – “less vis-

ible, but even more interesting” – that have an extremely influential effect on flora

change (Hauman 1928: 9).He also introduces the phytogeographic concept of trans-

lation, which he defines as “the transport of species indirectly caused by human ac-

tivity” that possibly can create new habitats like waysides, walls, fertilized soils, or

roughmeadows created by grazing.Hauman left nodoubt,however, that– inhis es-

timation–anthropogenic landscape change certainly servesgeneral social progress,

which the primeval forest, in particular, is considered to be “l’ennemie de l’homme civil-

isé” (1928: 5).

The Protection of Biodiversity

Today, national parks and other protected areas are considered effective tools for

protecting the biodiversity of species and ecosystems. Globally, the Southern Cone,

afterNorthAmerica,was the regionwhere thefirst national parks began to be estab-

lished. In Argentina, the history of national parks begins in 1897, when a Brazilian

officer Edmundo de Barros erected a sign on the Argentine-Brazilian border area

near the Iguazú Falls in the south of Brazil declaring the area to be a national park.
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Concerned about the integration of this northern border area, the Gobernación del

Territorio de Misiones and the Ministry of the Interior commissioned the renowned

landscape architect and botanist Carlos Thays to travel to Iguazú in order to study

the creation of a national park.The core ofThays’ 1902 plan for the establishment of a

national parkwas a project for urban development and amilitary colony.Theproject

was never realized, and ten years later, Thays revised the plans and presented a re-

port illustrated with photographs entitled Parque Nacional de Iguazú, which was also

unrealized and hardly implemented (Kaltmeier 2021: 6–21, Freitas 2021: 23–32). A

secondhotspot for thenational parkdebate inArgentinawas the regionaroundLake

NahuelHuapí in northern Patagonia. Francisco P.Moreno donated an area of three-

square leagues to the Argentine state with the stipulation that a national park be es-

tablished there. The donation was accepted on February 1, 1904, and the area was

declared a national park. However, concrete implementation of the national park

project remained unclear until the U.S. geologist BaileyWillis, who was conducting

hydrological studies in Patagonia on behalf of the Argentine government, was com-

missioned by theMinister of Agriculture to prepare a study on a national park in the

region.This study appeared in 1913 andwas disseminated to the public, just asThays

presented his national park ideas internationally in that same year.However, due to

domestic political tensions and the world political crisis caused byWorldWar I, the

plans were not pursued further.

At the beginning of the twentieth century, a civil society movement for environ-

mental protection had developed in Argentina that was also firmly anchored among

the elite. The recently founded Sociedad Argentina de Ciencias Naturales and Academia

Argentina de Ciencias Naturales, pushed the creation of national parks with publica-

tions like El proyectado parque nacional del Sud in 1916 by Carl Curt Hosseus and La pro-

tecciónde lanaturalezaen laRepúblicadeArgentina in 1922byLuciénHauman (Kaltmeier

2021: 22–58). Regional initiatives to create parks flourished in Tucumán, Córdoba,

and Río de la Plata.The ParqueNacional del Sud (todayNahuel Huapi) was officially

established on April 8, 1922, in a decree by President Hipolíto Yrigoyen.With a pro-

tected area of 828,000 hectares in 1924, the park encompasses more than 100 times

the area originally donated byMoreno,making it almost as large as YellowstoneNa-

tional Park.

Another significant moment of institutionalization occurred with the passage

of the Argentine National Parks Law on September 30, 1934, pushed by Exequiel

Bustillo. This law established a national park authority, the Dirección Nacional de

Parques Nacionales (DPN) –after the U.S. National Park Bureau – the second in-

stitution of its kind worldwide. Bustillo himself, however, vehemently opposed U.S.

ideas of conservation that he described as an “orthodox tendency.” Instead, Bustillo

understood the national park as an “instrument of colonization” (Bustillo 1997: 15),

of “border nationalization” (Freitas 2021: 8), and an engine of development. Accord-

ingly, large infrastructure and urban development projects took place in the parks
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under Bustillo, as well as a touristification of the landscape, according to aristo-

cratic-European criteria (hunting and sport fishing), which was epitomized by the

introduction of neophytes such as red deer, pheasants, and rainbow trout in Nahuel

Huapi National Park (Kaltmeier 2021: 140–172).

After the establishment of Iguazú and Nahuel Huapí National Parks, the DPN

presented plans as early as 1937 for the creation of other national parks, especially in

the south,whichwould be quickly implemented in the case of the Lanín,LosAlerces,

Perito Francisco P. Moreno, and Los Glaciares National Parks. Bustillo resigned in

1944, and with the rise of Peronism from 1946, the national park movement became

dedicated topromotingpopularmass tourism (Scarzanella 2002: 16–17).At the same

time, however, an increasingly explicit conservation-oriented national park policy

basedon theU.S.model of “parkswithout people” tookhold in the 1950s.Key reasons

for this stronger focus on conservation were the growing international debates and

conventions surrounding the issue, beginning with the 1940 Convention for Nature

Protection andWildlife Preservation in theWesternHemisphere of the Pan-Ameri-

canUnion signed by Argentina in 1941. In the 1960s, this trend of international stan-

dardization was to increase further and lead to internationally binding standards,

especially through the efforts of the International Union of the Conservation of Na-

ture (IUCN), founded in 1948.

The establishment of the Iguazú National Park on the Argentine side of the em-

blematic waterfalls fueled Brazilian nationalism. Brazil then “played catch-up” by

establishing Iguaçu National Park in 1939, following the Argentine path of develop-

ment, but was not able to establish a national park authority (Freitas 2021: 61–62).

Nevertheless, the efforts to establish aparkgoback further inBrazil.As early as 1876,

the abolitionist AndréRebouçashadpushed for the establishment of a parkbasedon

the U.S. model, and the aforementioned Edmundo de Barros had drawn up a plan

for a national park on the Brazilian side of Iguazú Falls in 1897 (Freitas 2021: 62–66).

Concurrent with Iguazú Park, Serra dos Órgãos National Park was established in

1939, while Itatiaia National Park, established in 1937, became the first Brazilian na-

tional park. These other two focus on the protection of the Mata Atlântica (Atlantic

Forest) along the Brazilian southeastern coast. Between 1959 and 1961, there was an-

other great wave of park foundations, also focused on the protection of the Atlantic

Coast biomes –Mata Atlântica,Caatinga, andCerrado.These regionswere themost

anthropized Brazilian biomes until 1960, when the “Great Acceleration” took off in

Brazil (Pádua 2024).

In Chile, there was intense debate about forest protection as early as the mid-

nineteenth century in the face of massive slash-and-burn agriculture in the south

and deforestation for mining in the north. Decrees and laws regulating the use of

forests in the course of agricultural colonization were issued in 1859, 1871, 1872, and

1873. Then, in 1879, the first attempt to establish state forest protection zones took

place with the creation of a 10 kmwide zone along the Andean Cordillera and a sim-



186 From the Mid-Nineteenth Century to 1950

ilar 1 km wide zone along the Coastal Cordillera, each approximately 500 km long

(Cabeza 1988: 4).This project, however,was not realized, but in 1907 the Reserva Fore-

stalMallecowas established in amuchmore reduced area of theCoastal Cordillera. In

1913, seven to eight reservas forestales (forest reserves) were established in the south,

whichonpaperwere supposed toprotect anareaof approximately 650,000hectares,

but half of these reserves disappeared.The Inspección General de Bosques, Pesca, y Caza

(General Inspection of Forestry, Fishing, and Hunting), established in 1911 with the

German-born natural scientist Federico Albert at its head, developed as a hub for

conservation measures. Albert is considered both the father of national parks and

of modern forestry in Chile (Camus 2006: 153–157). He pushed through a new Ley

de Bosques that was modeled on German imperial forest legislation in Africa, as well

as a hunting law (1929) to protect endangered species. However, as in Brazil, Chile

failed to establish a national park authority. The first national park inaugurated in

Chile was the Parque Nacional Benjamin VicuñaMackenna in 1925; however, it only

lasted until 1929. In 1926, the Vicente Perez National Park, which still exists today,

was established. Both were created as parques nacionales de turismo (national tourist

parks), firmly with the goal of developing national tourism, without being able to

match the rigor of the Argentine model.

While the first protected areas were promoted under governmental and scien-

tificaegis, therehavebeencivil society initiatives fornationalpark foundations since

the 1930s, suchas theAmigosdelArbol,which established the local national parkCerro

Ñielol (1939) in Temuco, or the Touring Club Magallanes and the Club Andino for

the later Torres del Paine National Park. In addition, international conferences also

promoted the creation of parks. For example, in the Pan-Pacific Scientific Congress

of 1933 in Vancouver, Chile committed to establishing the following protected areas

with special flora and fauna on the Pacific ridge: Forest of Fray Jorge, certain areas in

the region of Magallanes, Guiatecas cypress forests around Chiloe, along with Rapa

Nui Island and the Juan Fernández Archipelago. These parks were successfully es-

tablished between 1932 and 1941. From the 1930s to the 1950s, reservas nacionales

continued to be established, especially in the south, following the utilitarian criteria

of resourceprotection.Somedisappear again as soonas they are created. Ingeneral,

the history of protected areas in Chile is characterized by changes in land use from

forest reserves to national parks, aswell as protected areas that are founded anddis-

appear again (García andMulrennan 2020: 204–209). From the mid-1960s onward,

there is another wave to establish protected areas, increasingly aligned with inter-

national standards and citing conservation concerns in particular.
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Impacting Socio-Biodiversity:
Conquest, Colonization, and First Acceleration

The Southern Cone is a geopolitical territorial concept that encompasses different

ecological systems as well as political-cultural regions in what are now the states of

(southern) Brazil, Chile, Argentina, Uruguay, and Paraguay. Despite the immense

socio-biological diversity, there have been socio-ecological changes that encom-

passed the entire region. In the second half of the nineteenth century, a veritable

second conquest and large-scale colonization occurred in this vast South American

region, understood as a central location of the first acceleration phase of the An-

thropocene. After extensive military campaigns against the Indigenous peoples of

the region, European-born settlers, some of whom were actively recruited by na-

tional governments with biopolitical, often racist social Darwinist agendas, became

the essential actors of colonization. Comparable to the first conquista, this process

had ethnocidal features, due also to the dynamics of biological colonization. After

their military conquest in 1883, the Mapuche were victims of major measles and

cholera epidemics that reduced some populations up to 20 percent (Bengoa 1996,

338–9); in 1888/9, leprosy was introduced to Easter Island (Rapa Nui), after which

the Chilean state turned the island into a veritable prison camp for lepers starting in

the 1910s (Foerster and Montecino 2012). Conquest and colonization destroyed the

evolved human-environment relationships and the socio-ecological metabolism of

the region. In southern Patagonia and Tierra del Fuego, the Selk’nam, who had a

symbiotic relationship with the maritime fauna, were victims of genocide by Euro-

pean sheep farmers. InMato Grosso, Guaraní were forced into slave-like conditions

for mate production. Ethnocide was also accompanied by ecocide, the extent of

which has not yet been systematically recorded. But Indigenous peoples were not

only “guardians” or “keepers” of local biodiversity, the Mapuche integrated foreign

cultural elements, including neophytes, into their own culture and developed a new

socio-ecological metabolism based on the extensive breeding of horses, cattle, and

sheep. Also, the diffusion of neophytes, such as the introduction of the European

apple in northern Patagonia, has been traced back to routes across the Andes.

Noncapitalist human ecologies, now, have primarily been forced into hard-to-reach

marginal lands.

Western colonization – understood then as civilization – brought about a rapid

and profound, large-scale transformation of regional biodiversity. As early as 1916,

the Belgian botanist Lucién Hauman summed up this large-scale landscape trans-

formation, referring towhat he saw in the Valdivian Forest in Chile as Europeaniza-

tion: “Agricultural colonization has remarkably ‘Europeanized’ certain regions of

this beautiful geobotanical area” (Hauman 1916: 20). Thus, the geomorphological

and phytogeographical appearance changed in such away that agriculture, forestry,

and livestock breeding created anthroposcenic landscapes. This is also expressed
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in the change of biodiversity. In this way, a significant shift in biomass can be

observed fromwild plants and animals to farmones.These non-local species,which

have been optimized for use through selective breeding, generally cannot survive

without human control and care.While the processes of early colonizationwere still

oriented toward small-scale subsistence and local markets, towards the end of the

nineteenth century, the commodification of natural resources and their integration

into economies of accumulation and growth increasingly prevailed on the basis

of an optimism about progress and an instrumental understanding of nature,

enabling new and aggressive forms of economic exploitation of nature and people.

This Southern Cone of the nineteenth century continues into the present.

Parallel to the planned and controlled transformation of biodiversity, the unin-

tentional processes arealso central.Especially regarding theexpansionof the infras-

tructural technosphere (roads, railroads, ports), neophytes spread on amass scale in

the region. In part, local species were displaced; in part, new, largely neutral sym-

bioses were formed.

Unlike the first conquista, the second conquista was accompanied by the tools

of modern scientific knowledge whose premise centered on improvement, inten-

sification, and transformations of existing settings. Yet, Scientists were aware of

the biological consequences of colonization. Natural scientists reflected upon the

anthropogenic transformation of floral biodiversity, arguing that the progress of

European civilization had significantly and profoundly changed the environment in

which they lived in the areas of soil,water, flora, and, above all, fauna.Hauman even

put the regional transformation he observed in Chile and Argentina in a global,

“general process of transforming the vegetation of our Earth” (1928: 4) and thus

made an important argument on what this chapter would call the biological An-

thropocene, finding its expression later in the concepts of “homogenocene” (Mann

2019) or a “new Pangaea” (Kolbert 2016: 197–220). Nevertheless, in the countries of

the Southern Cone, some influential individuals reacted to the biological, second

conquest differently; the Swiss naturalist Moises Bertoni, who spent most of his

life in Paraguay, claimed in the early twentieth century the superiority of Guarani

ecologies and environmental knowledge, basing his version of Paraguayan indi-

genism on this assumption. In Brazil, at this same time, the biologist Frederico

Hoehne argued for nature reserves in which solely Brazilian biodiversity should

be represented, thereby linking nature conservation with the emerging national-

statist political movement (Relly 2023).

Affirmatively, national elites enthusiastically used technological means tomod-

ernize and integrate their countries intoglobal capitalism.Universities and research

institutes, experiments with indigenous/foreign biota, and huge crop acclimatiza-

tion programs were established. Other natural science approaches were limited to

an assumed value-neutral description of the loss of local biodiversity. In part, these

approaches echo aDarwinian fatalism, according towhich the stronger species pre-
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vail in the evolutionary struggle. Still, other approaches use the knowledge of the

possibility of species extinction and the loss of local biomes to exert political pres-

sure via social organizations and movements to enforce conservation laws and na-

ture reserves. Similar to the U.S., a thoroughly successful national park movement

was also established parallel to the benefit-oriented, aggressive, and ethnocidal set-

tler colonialism, but unlike in the U.S., it was not buttressed by transcendental and

sublime ideas of wilderness.

There is no doubt, however, that the intensification of production,worldmarket

integration,and commercializationof natural resources and landobserved fromthe

mid-nineteenth century to the end ofWorldWar II had a role in the emerging global

trend toward the transgression of the planetary boundaries of ecosystems that char-

acterize the Anthropocene.
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Biodiversity in the Andes from the Mid-Nineteenth

Century to 1950

Tropical Andes in the Key of the Anthropocene

Tyanif Rico Rodríguez and Olaf Kaltmeier

In the tropical Andes, the question of biodiversity can hardly be discussed with-

out mention of the landscape’s anthropogenic modification by Indigenous peoples

since at least 2,500 BCE.The tropical Andes,with the exception of the northern part

of Colombia, the Colombian Pacific coast, and southern Venezuela, coincide with

the area of the Inca Empire’s political influence – the Tahuantinsuyu – a histori-

cally pluriethnic cultural region.Thiswas a central aspect of Andean cultures,which

developed an extraordinary capacity to utilize vertical ecological diversity and link

it through diverse exchange relationships (Moseley 1992; Murra 2002). In this con-

text, the relationship of Andean human groups with the natural environment is key

to understanding Andean societies (Spalding 1984).Thus, the intensive relationship

between humans and the environment has given rise to an anthropogenic biodiver-

sity that finds its expression, for example, in more than 4,000 varieties of potato,

100 varieties of quinoa, beans, tomatoes, etc., i.e., in crops that respond to long-

standing domestication processes (Graves 2006).

The Spanish Conquest marked a sociocultural and metabolic rift in the Andean

world and an early spark of the Anthropocene.This rupturewas caused by the trans-

formation of the relations of production and social organization through the in-

troduction of animals, especially sheep, goats, cows, and horses, as well as plants

such aswheat or grapes.The hacienda, aswell asmega-mining, promoted deforesta-

tion and consolidated forms of spatial organization that would completely trans-

form the landscape and social relations in the Andes.AlthoughAndean land use pat-

terns were massively altered, Indigenous-peasant (bio)diversity persisted in many

communities through territorial, kinship, and organizational figures until themid-

nineteenth century.

The struggles for political independence since the 1810s and the republican pe-

riod were characterized by political and economic instability.The literature for this

period has focused on the socio-political and economic dynamics. Still, little atten-

tion has been paid to the relationship with the environment and the pressure on
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nature, in which there seems to be a continuity with the dynamics of the colonial

period. However, at the regional level, economic bonanzas through the extraction

and advancement over forests and jungles had an impact on the spatial distribution

of the population and, therefore, led to changes in the landscape, the distribution of

productive activities, and the demand for labor.

These changes deepened thatmetabolic rift, especially after 1850,when a drastic

and accelerated process of transformation took place in which the Enlightenment

and European industry began to shape the dynamics of time, work, and relations

with nature. Liberal encroachments on subsistence forms of agriculture and com-

munal land ownership altered the material and symbolic links of Indigenous peas-

ant communities with their environment to a degree comparable to that of the first

conquest (Larson 2004: 21).

On the coast andwestern slopes of the Andes, plantation economies were estab-

lished with non-endemic products such as bananas in Ecuador, sugarcane in Peru,

and coffee in Colombia. However, plantations were also established with native

species, such as cotton and cacao, and even tobacco cultivation expanded. One of

the consequences of this process was the massive loss of habitats and ecological

niches of native flora and fauna. In the Andean highlands, laws prohibiting Indige-

nous communal lands led to widespread expropriation of land and its transfer to

the hacienda system, which in turn was oriented towards the world market – for

example, with sheep wool production. This progressively pushed the agricultural

frontier and weakened the sensitive ecosystem of the páramos as important water

reservoirs.

This chapter proposes some keys for reading the processes that make up the

metabolic rift of the regional dimensions that affected the tropical Andes. The ad-

vance of capitalism in the nineteenth century, with its ruptures, was based on the

imposition of industrial time on the dynamics of agriculture and life, the processes

of constant deterritorialization-reterritorialization through the advance of the agri-

cultural frontier, the establishment of technologies of power and occupation, the

projects of thenation-state suppressing Indigenous communities, and thedisplace-

ment and appropriation of local knowledge through rational and instrumental do-

minion over nature.These ruptures make up some of the characteristics of the An-

thropocene in theAndes in theperiodunder study andarepresent in interconnected

ways in the processes described here. This chapter proposes these keys to create a

broadernotionof theAnthropocene that,while studyingbiodiversity,nature,and its

rhythms,alsopays attention tohistory, social relations,and thegeopolitics of power,

thus enabling an understanding of the particularities of the metabolic regime that

took shape or asserted itself in the period under study in the tropical Andes.
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Naming, Controlling, and Classifying the Biodiversity
of the Tropical Andes

Expert knowledge played a central role in the multiple strategies to order and clas-

sify a territory that, since colonial times, has been interpreted through the tension

between its condition as an infinite source of exotic riches – ready to be extracted,

known, and named – and, on the other hand, its inhospitable character as wild na-

ture thatmust be tamed.Thedisplacement andappropriationof knowledge through

rational and expert dominion over nature was one of the ruptures generated by the

medical-scientific expeditions of the time. It was also the case with the implemen-

tation of technologies of power and occupation as part of the nation-state projects,

evidencedby the close relationshipbetweenscientificpractices and thepolitical con-

cerns of the elites.The role of these expeditions and their travelers – a group of “ex-

perts,” includingphysicians,geographers, and traders–was key to territorial expan-

sion in search of resources, as well as to the development of scientific knowledge,

both of which defined the foundations of modern science and the place that nature

and the peoples of the tropics would have.

Especially in the last two decades of the eighteenth century, there was a real

wave of large-scale scientific expeditions in LatinAmerica (BustamantePonce 2016).

Throughout the nineteenth century – with the exception of the revolutionary years

– there was continuous extraction of biological material by European expeditions

and travelers (Jorgensen 1999). The knowledge enterprise in the tropics developed

an inventory of the flora,which prioritized plants useful for industry,medicine, and

commerce.The study of cinchona, its varieties, and therapeutic properties was one

of those that received the greatest impetus.Theexpedition inNewGranada initiated

by José Celestino Mutis and Francisco José de Caldas during the colonial era played

a fundamental role in the review of the virtues of cinchona and in the advancement

of the territory and the species present there. It is worth mentioning that botanical

exploration was part of the huge European project to reorder the world. Like many

others, Mutis was “an ‘imperial ambassador’ taking part in an enormous project of

classification,whosemost solid representative is Linnaeus” (NietoOlarte 2006: 168).

The systematization of nature was a European project, whose focus on the explo-

ration of the interior of the continents was accompanied by the imposition of par-

ticular values and culture (Pratt 2010).

The work of the naturalist classifying and naming natural objects would facili-

tate the control not only of nature but also of other cultures. In addition to replacing

localmedicinal practices, the order of nature proper to thedifferent peopleswas also

denied.The European-Christian vision of nature never abandoned the idea that the

purpose of creation and of each of its objects was for the benefit of man.There has

always been a teleological and functional vision of nature as if it had been created

especially for man and specifically for European man (Nieto Olarte 2006: 164). This
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ideal of progress, on which the enlightened science rests, gave way to multiple ef-

forts to incorporate the “wastelands” (baldíos) into the nation through cartographic

mapping. An example of this was the Chorographic Commission in Colombia, com-

missioned to Agustín Codazzi during the 1850s, which allowed the elites to figure

out more precisely which lands were owned by the Church and which belonged to

Indigenous communities (Palacio Castañeda 2006: 40). Both the Mutis Expedition

and the Codazzi Commission were closely linked to the efforts of the colonial state,

and later the republican state, tomake a detailed assessment of the riches contained

in its territories (Restrepo 2023: 260).

In the first decades of the nineteenth century, the future promoters and dissem-

inators of the political and scientific practices of the European Enlightenment after

independence can be found among the Creole elite agents and beneficiaries of the

colonial government.This was the role of Francisco José de Caldas, who was part of

that “community of Creoles in whose hands natural history, medicine, geography,

and astronomy became the expression of their own political interests” (Nieto Olarte

2022: 10). In Peru, for example, the expeditions led by botanists Hipólito Ruiz and

Joseph Pavón at the end of the eighteenth century stand out, in which a large num-

ber of species were collected and deposited in the Botanical Garden and the Cabinet

ofNaturalHistory inMadrid (Díaz andArana2016).Likewise, in themid-nineteenth

century, Antonio Raimondi, who led studies on the economic potential of saltpeter

and guano, is noteworthy.The economic boom of the latter also benefited his expe-

ditions,financed by state resources.The interest ofWesternEuropean explorers and

naturalists in socio-biological diversitywasof suchmagnitude that theAndes region

became a place fromwhich new environmental knowledge was being generated.

During the transition from the eighteenth to the nineteenth century, which

in Latin America was also accompanied by the political process of breaking away

from the Spanish Empire and the transition to independent republics, Alexander

von Humboldt and Aimé Bonpland’s voyage of exploration left a lasting impact on

the transatlantic space between Western Europe and the Americas. The myth of

Humboldt as the “scientific father of political independence” was promoted by the

independence fighters, especially by Simón Bolívar himself (Zeuske 2000: 129), and

would serve to position the new republics in an enlightened current of universal

progress. Humboldt and especially Bonpland identified a considerable number of

new species; Humboldt himself estimated that they had collected more than 4,500

plant species, of which 3,600 were considered undescribed (Lack 2018: 63).

Plant- or phytogeographywas one of the key concepts proposed byHumboldt to

describe the diversity of habitats in the interaction between the plantworld and var-

ious ecological factors, embodied in “Ideen zu einer Geographie der Pflanzen nebst

einem Naturgemälde der Tropenländer” (Ideas for a Geography of Plants together

with a Natural History of Tropical Countries) of 1807.This concept made it possible
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to address anthropogenic landscape change, as Humboldt understood plant geog-

raphy as a connection between plant history and human history (Päßler 2020: 8).

Fig. 1: Tableau physique des Andes et pays voisins

Source: Humboldt (1807). Peter H. Raven Library/Missouri Botanical Garden (CC BY-NC-SA

4.0), Biodiversity Heritage Library

Thenatural landscapeof tropical countries is described alongan idealized altitu-

dinal profile (see Fig. 1). From theEcuadorian volcanoesChimborazo (at the left) and

Cotopaxi (at the right),Humboldt identifies different vegetation zones according to

altitude, which can be characterized by indicator plants. For this piece, Humboldt

resorted to work done by Creole researchers such as Francisco José de Caldas, who

had conducted studies on the cinchona tree through the five classic altitude levels of

the Andes (Tierra caliente [hot land], Tierra templada [temperate land], Tierra fría [cold

land], Tierra helada [frozen land], Tierra nevada [above snow line]) and on the vegeta-

tion floors of Imbabura.

In the field of geography, this notion of vegetation zones had a lasting effect.

An example of this was the work of Carl Troll, who carried out geographical studies

of vegetation in the Andes in the 1920s through a scientific-cultural interpretation

of the theory of controlling a maximum of ecological floors that John Murra used

in his ethnohistorical studies of Andean societies. Murra identified in the Andean

world a sophisticated system of organization that was structured on the basis of

“vertical archipelagos,” which were sustained in complex interdependence with the
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landscape through exchanges along the altitudinal gradient and whose social base

was anchored to communal relations of tenure, property, and subsistence-oriented

work. In the Andes, the main medium of exchange was not metals but textiles and

vegetables (Murra 2002: 360).

Fig. 2: Landscape Zones of the Tropical Andes

Source: Carl Troll (1931: 273)
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Troll’s view of ecological floors (Fig.2) was anchored in the everyday knowledge

of Andean societies and its practical application. His work provides a transnational

understanding of the entire breadth of the tropical Andes’ central region, basically

following the maximum extension of the Tahuantinsuyo. Troll analyzed the “most

intimate connection between land and culture in soil culture” (1931: 260).The author

recognizes pre-Hispanic achievements in agriculture – especially in the cultivation

of corn and tubers, as well as the domestication of camelids such as llamas and al-

pacas – and farmingmethods. In this context, Troll also emphasizes the “highly de-

veloped cultivation of varieties,” important for the focus on biodiversity (1931: 271).

By identifying landscape zones in the central Andean region, Troll links the physio-

geographical characteristics of each zone with their respective (agro)cultural use in

the Inca empire.

Charles Darwin’s trip to South America and Australia (1831–1836) and the foun-

dation of the theory of evolution marked a turning point in the understanding of

nature, which until then had been based on a creationist and divine view, that is, as

something given and static. On the contrary, the idea was put forward that nature

itself is subject to its own processes of historical transformation. This includes the

eminently important realization that species evolve over time and that new species

canemerge throughadaptation to ecological niches. Inparallel, the view that species

can become extinct also took hold in the early nineteenth century.

Beyond catastrophism, which attributes extinction in historical periods to ex-

ternal environmental catastrophes, Darwin defended the gradual disappearance of

less adapted species in the struggle for existence. His theory does not advocate the

protection of species, but considers that the principle of perfection also applies to

those species that become rare and disappear as a consequence of human influence.

For example, the giant tortoise (Chelonoidis niger niger), which Darwin described in

detail in his travel diary for its usefulness to humans, became extinct just ten years

after his visit due to overexploitation and habitat degradation by introduced species

(Darwin 1839).The same can be said ofNesoryzomys darwini orDarwin’smouse of the

Galapagos, which has been considered extinct since the early twentieth century.

Scientific expeditions such as those of Humboldt or Darwin were by no means

new to the region. Beyond the already mentioned contributions to theWestern sci-

entific understanding of biodiversity and nature, these activities were always linked

to mechanisms of civilization of nature and to colonial and imperial processes of

intellectual and material appropriation through practices of control and classifica-

tion.The expeditions and the work of outstanding scientists worldwide were deci-

sive for the production of knowledge not only about the Andes region –which today

areunderstoodasamegabiodiversityhotspot–but alsoaboutnatural processesona

planetary scale.Despite this, however, therewas a lack of understanding of how this

biodiversity was linked to the use of landscapes by Indigenous peoples and peasant
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communities based on the diverse uses and conceptions of nature that define and

sustain the tropical Andes.

Exploiting Biodiversity: Plantations and Extractive Enclaves

Thedynamics of the republican period, the independence struggles, and the nation-

state projects – which were in tension with the expansive and extractive dynam-

ics left over from the agenda of the Viceroyalty – impacted the landscape and the

population in varied and violent ways.The imposition of industrial time on the dy-

namics of agriculture and life, as well as the deterritorialization processes that this

created, are key to understanding how the aspects described here contributed to the

metabolic rupture that marks the Anthropocene in the tropical Andes.

The first decade of the nineteenth century was a period of independence strug-

gles in the region (Bolivia and Ecuador in 1809, Colombia in 1810, and Peru in 1821).

With financial and military challenges that implied undertaking different strate-

gies to know and control a space of national sovereignty, the republican projects

needed to consolidate a territorial and political identity. The close relationship be-

tween scientific practices and political concerns shaped the nation-state projects in

the nascent republics.These processes took place in the midst of extractive dynam-

ics, the advance of the agricultural frontier and tensions over land use and owner-

ship, with a high dependence on the international market. The socio-political and

social orderwas exclusionary, segmented, one thatwould not completely breakwith

the colonial system.There, European industry –which demanded rawmaterials, as

well as a socio-spatial organization functional to an extractiveworkmodel –defined

a way of working and relating to biodiversity through expansive extraction and the

plantation model.

The internal regional division shows how the transformation of the landscape

and the development of infrastructure and economic exploitation were interdepen-

dent processes.Whether sugarcane, cacao, or bananas, these products were the re-

sult of regional booms that linked the economies of these countries with the inter-

national market through the establishment of monocultures. These booms had an

impact similar to that of mining, although they hardly articulated the country in-

ternally or generated the conditions for the construction of a national state project.

In general terms, different processes of extraction and use of biodiversity can be

distinguished between the coast, the sierra, and the east. Distinguishing between

these regions shows how the ecosystemic and landscape differences were deeply re-

lated to the social, political, and ideological proposals that were developed in those

areas. The latifundio monoculture was a technique not only of production but also

of power that changed scale, social relations, and hierarchy, imposing slave labor

through racial matrices.
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Coast

The Ecuadorian economy, like that of other countries in the region, was in crisis

throughout this period. However, industrial development, related to cacao and

sugarcane plantation systems, occurred mainly on the coast, attracting a signifi-

cant flow of labor and initiating amoderate industrialization process (Botero 2013).

Ecuador’s cacao (Theobroma cacao) exports grew slowly but steadily. Between 1895

and 1914, Ecuador accounted for 20 to 25 percent of the world’s cacao production,

constituting about 70 percent of its exports (Larrea Maldonado 2006: 47).

Subsequently,due to the increase inpricesof some inputs in the contextofWorld

War II, banana production – which had replaced cacao plantations – had favorable

trading conditions, contributing to its boom between 1948 and 1964. The transfor-

mation of the Ecuadorian coastal landscape by monocultures was a key dynamic of

this period to understand the impact on biodiversity.This process promoted an ac-

celerated expansion of the agricultural frontier and the rapid destruction of the re-

maining humid and dry forests, until their near disappearance.

During this period in Peru, products such as cotton (Gossypium arboreum) and

sugarcane (Saccharum officinarum) played a key role both in attracting internal and

migrant labor and in the advance of deforestation based on hacienda economies.

Peruvian cotton emerged as an important export crop due to the decline inU.S. pro-

duction. At this juncture, producers increased the cultivated area by importingma-

chinery and building railroad lines that connected the haciendas with nearby ports

(Gonzales 1991). This same productive infrastructure would become useful for the

commercialization of sugarcane.The allocation of land – previously owned by reli-

gious orders – to members of the Creole elite or foreign immigrants promoted this

expansion process both in the highlands and on the coast.The productive organiza-

tionpromotedby local elites andexperts allowed theagricultural frontier toadvance;

this spawnedmultiple deterritorialization processes, affecting both the inhabitants

of these spaces and the migrant labor force, as well as the landscape, all of which

soon had consequences for crops and ecosystems (Larrea Maldonado 2006).

Another product for European industry obtained from the coasts of the tropi-

cal Andes by means of extractive processes was guano. It is a fertilizer made from

dried seabird droppings, which during the second half of the nineteenth century,

wasmassively extracted from the coasts and islands of Peru.These islandswere rich

in guano due to their diversity of birds, such as gulls, pelicans, gannets, and guanay

cormorants, among other species that nested there due to the high presence of Pe-

ruvian anchovetas (Engraulis ringens) in the cold currents of the Pacific (Duffy 1994).

The extraction and trade of this product to supply the demand for fertilizers in Eu-

rope took place under deplorable working conditions.The pressure on ecosystems,

birds, and the soil from which it was extracted had very serious impacts on the re-

duction of entire animal populations.The fact that this natural resourcewas located
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near the capital of Peru meant that it required practically no investment or inputs

and was easy to exploit, which facilitated the monopoly of its extraction. Through

guano, Peru would financially consolidate a political project anchored to extractive

logics and the interests of regional elites (Aguirre 2002). After artificial nitrogen fer-

tilizer began to be produced in Norway and Germany from 1905 onwards, the ex-

ploitation of guano was reduced, although it remained an important commodity.

The conservative “Aristocratic Republic” (1895–1919) gave rise to a technocraticmodel

of guanomanagement. In 1909, the Compañía Administradora del Guanowas created,

which scientifically managed the guano islands and transformed them into ecolog-

ical laboratories, in order to demonstrate the effectiveness of a technocratic regime

in the control of ecosystems for capitalist exploitation.Theobjectiveduring this time

was to preserve the three species of pelicans that produced guano to ensure their ex-

ploitation, while other species, such as the Humboldt penguin, were culled (Cush-

man 2013).

Sierra

The central Andes have historically been the most populated region. It is also from

here that the expansion towards the coast or the eastern Amazon took place.The In-

digenous settlements in the centralAndesand thedynamicsof the republicanperiod

favored the extension of the latifundio, in tension with agriculture and communal

lands. InPeru, for example,since the colonial period, the introductionofnewspecies

and products, such as wheat, grapes, sheep, and pigs, among others, shaped trade

relations in terms of supplying international demand, causing the displacement of

both native species and cultivation practices and giving rise to new production re-

lations (Dollfus 1981).

Indigenous tribute and slave labor were structures and sources of income in-

herited from the colonial regime, which were abolished only in the mid-nineteenth

century. Some authors argue that while this was a period of economic and financial

instability, there was also a process of economic and demographic re-indigeniza-

tion (Contreras 2011; Pierce 2017) due to the complex relationship between hacienda

structures, communal lands, and labor for extractive activities. In the mid-nine-

teenth century, liberal reforms were promoted throughout the region to generate

a landmarket,which affected not only community land tenure, but also the regional

authority structure. For the mestizo elites, this was an essential step for the devel-

opment of “agrarian capitalism,” a necessary complement to large-scale mining for

export.The new property system would consist of the extension of individual titles

to both communities, such as ayllus, and hacienda owners, whose lands no longer

depended on communal control (Platt 2016).
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In Ecuador, subsistence production predominated in the smallholdings and

huasipungos (small plot of land given by a hacienda owner to a forced laborer), while

in the sierran haciendas, which had expanded in the nineteenth century, cereals,

potatoes, milk, and wool were produced for the domestic market (Kaltmeier 2021).

The complex interaction between haciendas, crops, and regional booms was de-

termined by geomorphological conditions. In Colombia, located at the bifurcation

of the three branches of the Andes Mountains, the altitudinal gradient was an

important condition for the productive organization of the mountain regions. Due

to the variety of existing climates, from themid-nineteenth century onwards, some

products achieved relative success in international markets due to the transporta-

tion possibilities offered by the Magdalena River. These products include tobacco,

cinchona, indigo, cotton, and, by the end of the nineteenth century, coffee (Palacios

2009).

These crops expanded through the complex interrelationship between hacien-

das, plantation economies, landowner interests, and landscape structure.This rela-

tionshipdefined theproductionandcommercializationzonesbasedon the commu-

nication possibilities through the rivers, the small Indigenous settlements, and later

colonists, in addition to the continuous expansion of landowners based on cattle

raising.Tobaccowasoneof themost important products,whose viceroyalmonopoly

was inherited by the Republic through the rentas estancadas (rents derived from arti-

cles whose exclusive commercialization was reserved for the state). Its production

demanded fleets and navigation routes with steamboats on the Magdalena River,

and railroads in the Caribbean savannas for transportation to the port (Sastoque

2011). This led to the construction of storage and marketing infrastructure, which

contributed to the expansion of its cultivation in the areas surrounding the Mag-

dalena Valley. Tobacco, as well as indigo, cinchona, or rubber, were crops that re-

quired low investment costs but large extensions for their extraction.Theywere also

produced by labor under precarious conditions. Expansion into the forests was pro-

gressive and, along with the clearing for these crops, cattle were introduced as a

mechanism of control and land grabbing.

In the region opened up by the colonization of Antioquia in Colombia, indigo

was part of another regional boom in the same areas as tobacco production. The

expansion of its extraction was due to the demand of the English textile industry

(Alarcón and Arias 1987: 171). Extensive control over land had an impact not only on

forests, but also on the tenure structure and landscape transformation (Alarcón and

Arias 1987). This was a parallel process to the one described by Van Ausdal (2009),

where grasses of the African varieties pará (Brachiaria mutica) and guinea (Panicum

maximum) were introduced due to their ability to suppress the regeneration of re-

cently cleared forest areas with the end goal of establishing cattle herds.The search

for or cultivation of these products (tobacco, rubber, cinchona, indigo, etc.) led to an

advance towards the Amazon regions and the east of the mountain range; regions
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that the expeditionaries and travelers helped to make visible as exploitable territo-

ries.

Traditional plants, such as coca (Erythroxylum coca), were also important crops.

Coca was produced in Bolivia, especially on the haciendas established in previous

centuries in the subtropical valleys of the Yungas, located near La Paz and part of a

region of Andean forest and mountain jungle along the eastern flank of the central

Andes (Lema 1992).

Eastern Piedmont

The cinchona or quina was a highly valued medicinal plant during this period, used

as an antiseptic to control fever. Since the botanical expeditions of Mutis and Cal-

das, its extraction and commercialization generated profound socio-spatial trans-

formations in Bolivia, Peru, Ecuador, and Colombia. After gold and silver, cinchona

was one of themost sought-after American products.The demand for cinchonawas

particularly strong in those countries with colonial interests in places of endemic

fevers, such as England and Holland (Nieto Olarte 2006: 147). The demand and the

type of extraction (separation of the bark from the tree) led to the depredation of

forests and jungles north of the equator. Petitjean (1992), based on a review ofMutis’

notes and work on the Botanical Expedition, notes that to obtain 20,000 arrobas of

husk bark, it was necessary to cut 300,000 trees. It is estimated that between 1752

and 1796 alone more than 11 million trees were felled (Díaz and Arana 2016: 205).

The extraction of cinchona and rubber (Hevea brasiliensis andHevea benthamiana,

respectively) in the Caquetá-Putumayo piedmont region was a clear example of

this expansive model that involved multiple deterritorialization processes and an

instance of the forms of knowledge appropriation about American plants and prod-

ucts through the idea of rational and expert dominion over nature. Although, as

Sandoval and Echandía (1986) point out, the cultivation of cinchona had competed

with tobacco for labor and capital,while alsomobilizing resources by offeringmuch

higher wages than other agricultural activities. The quineros (bark strippers) of the

upper Putumayo quickly became rubber tappers, reusing the infrastructure inher-

ited from the exploitation of the cinchona for this new extractive boom (Mongua

Calderón 2022).

The cinchona and rubber boom articulated the Andean-Amazonian piedmont

with bothnational and international economies,promoted the settlement processes

in the east, and laid the foundations for newmodalities of articulation and integra-

tion of trade routes along the Putumayo River with steam navigation (Zarate 2001).

This allowed the export of cinchona to the main Brazilian ports, improving the re-

lations between traders and Indigenous people and the circulation of merchandise,

which encouraged the arrival of new demographic cycles.The rise of steam engines
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promoted ametabolic rupture of planetary scope, in particular through the idea that

the work process would acquire “the rhythm we would like” (Porto Gonçalves 2016:

297).

The extraction of cinchona and later rubber, the technological developments of

the steam engine, and the growing interest of scientists and European travelers –

whose frequent expeditions can be explained within the context of the industrial

boom of the time – promoted the search for and control of new raw materials

(Gómez López 2003). Hundreds of Indigenous people and peasants from Putu-

mayo, Gran Cauca, the lowlands of Bolivia, as well as the Amazonian regions of

Peru and the Sucumbíos region of Ecuador, contributed their labor to the work

involved in the search, extraction, packaging, and commercialization of the bark.

Guides, macheteros, cargo men, cooks, rowers, sailors, pilots, administrators, etc.

gave life to one of themost ambitious and brutal enterprises of the time, established

through a culture of terror and violence over bodies and nature (Taussig 1991). The

rubber boomonly lasted between 1872 and 1924, ending due to a decline in price and

the competition from larger scale production in the plantations of Southeast Asia

driven by the British Empire.

The use of peasant labor to open cultivation areas was a common practice that

created important internalmigration processes, giving rise to the settlement of new

regions. As territory under the dominion of hacienda owners and landholders ex-

panded, dispersed peasant settlements formed in the peripheries of these large ex-

tensions, generating disputes over lands between settlers and the landholders who

claimed ownership.

Biodiversity and Andean Subsistence Agriculture

The role of Indigenous and peasant economies in the provision of goods for subsis-

tence is an important vein for the analysis of transformations and continuities in

the dynamics that affected biodiversity in the Andes, especially when focusing on

the deterritorialization processes resulting from the agricultural frontier’s advance

and the implementation of modes of organization and production based on plan-

tation crops and enclave economies. However, the role of Indigenous and peasant

economies has been a topic that has received little attention from a historical per-

spective. In particular, the contribution of smallholder agriculture to agrobiodiver-

sity, relatedboth to the variety of crops or “planneddiversity”and to theuncultivated

flora and fauna found on or near agricultural land, deserves mention (Soluri 2013).

The processes of anthropic landscape and ecosystem intervention in the Andes

were carried out, in general terms, through two types of agriculture: first, peasant

and Indigenous agriculture concerning the processes of domestication and colo-

nization of land, and second, enclave economies concerning the agricultural fron-
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tier’s advance.The peasant and Indigenous subsistence economies played a key role

in sustaining the labor force that migrated to the areas of expansion and work op-

portunities, as well as – until the mid-nineteenth century – the payment of taxes

for national finances.These systems operated in the central Andes largely based on

high biodiversity and management that reduced the risk of crop failure by employ-

ing species specialized to certain ecological niches andmicro-climatic conditions.

Domestication Processes

The subsistence strategies that developed in the Andes are inseparable from the

forms of social organization. Forest-related agricultural development, such as

agrosilvopastoral systems, has been one of the least explored fields in research,

despite being able to demonstrate that the extensive grass steppes characteristic of

the Central Andean puna, for example, are landscapes transformed as a result of

long-term anthropogenic changes (Herrera and Ali 2009).

Thus, it is important to understand the role of animals and plants and their re-

lationship to subsistence practices and economies. Plant and animal domestication

has been a parallel process to cultural and demographic development. The soil of

the tropical Andes is home to 182 species of native domesticated plants such as the

potato, ofwhich there are about 200 species (and nearly 4,000 varieties),most being

distributed in the Andean region of Peru, Ecuador, Colombia, Bolivia, and northern

Argentina.Themost common potato species (Solanum tuberosum) was domesticated

in the Lake Titicaca region more than 8,000 years ago (Spooner et al. 2005). Foods

such as oyuco (Ullucus tuberosus), oca (Oxalis tuberosa), quinoa (Chenopodium quinoa),

sweetpotato (Ipomoeabatatas),pumpkin (Curcubitaficifolia), yucca (Manihot esculenta),

among others, also have their origin in the central Andes. In this region, since pre-

Hispanic times, the nuclei of population and power were both centers of cultiva-

tion and areas for grazing animals and conserving staple foods. They also handled

water management, with irrigation ditches, aqueducts, and supply sources (Esco-

bar-Mamami and Pulido Capurro 2021), and provided areas for the care of camelid

herds. Llamas (Lama glama) and alpacas (Lama pacos) were used to carry loads and as

a source of food.

The advance over the jungle and the access of travelers, scientists, and expedi-

tionaries to many regions was facilitated by Indigenous collaborators, settlers, and

peasants. Local knowledge about dyes, medicinal plants, natural medical products,

and an infinity of rawmaterials demanded by the growing industrial production in

Europewere key to the advance and extractionof products such as tagua (Phytelephas

macrocarpa), used tomanufacture of buttons, combs, etc (Peralta andDíaz 2022).The

displacement and appropriation of local knowledge through rational and expert do-
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minion over naturewas evident in this relationship between local settlers, colonists,

travelers, and production elites.

With coffee cultivation’s consolidation in the haciendas and its expansion in the

twentieth century in Colombia, through small-scale peasant production, two types

of relationships arose that helped to promote biological diversity, while at the same

time deepening several environmental tensions. First, as an understory crop, small-

scale production incorporated various types of plants such as bananas and other

fruit trees to create shade. Secondly, food crops as a subsistence base in themidst of

montane forests allowed for the sustenance of native species.

It should be noted that montane forests are the natural habitat of many of the

fruit varieties that are wild relatives of Andean crops. Debouck and Libreros Ferla

(1995) identified twelve wild genera associated with Andean crops, such as papaya

(Carica papaya), tomato (Lycopersicon esculentum), tamarillo (Cyphomandra betaceum),

several species related to passion fruit and curuba (Passiflora sp.), avocado (Persea

americana), legumes of the genus Phaseolus vulgaris, Andean blackberry (Rubus glau-

cus.), and sweet cucumber (Solanum muricatum). This is evidence of the variety and

diversity of crops for the food base (Cuesta et al. 2012).

Continuing tensions with ecosystems have been related to the agricultural

frontier’s continuous expansion. The advance over forests, páramos, rainforests

and Indigenous territories occurred through deforestation, colonization processes,

and other violent mechanisms, favoring the development of subsistence economies

along with cash crops. These processes are common in the Pacific plains, the Patía

region, or the Orinoquía in Colombia, as well as on the Ecuadorian coast, the

Amazon in Peru and Bolivia – particularly in places such as Pando or Beni and

later Chapare and the Yungas – and in the páramo ecosystems north of the Andes

mountain range. The loss of agrobiodiversity is clearly linked to the history of the

peasant’s articulation with markets and nation-states, but the exact nature and

functioning of these links still needs to be better understood.Hence the importance

of revealing the hidden history of agrodiversity in Latin America and the Caribbean

(Soluri 2013: 73), a pending agenda in studies for this period.

The Advance over the Agricultural Frontier

During the Republican period, deforestation progressed along with the cultivation

of species such as eucalyptus (Eucalyptus globulus) and pines (Pinus sylvestris), which

rapidly invaded the native forest soils.The introduction of eucalyptus produced se-

vere changes in the sierra landscape,where forests would continuously disappear to

supply the energy needs of the cities and the railroad (Larrea Maldonado 2006: 55).

Since colonial times, chronicles leave no doubt that the decline of forests was

directly linked to the demand for fuel for blacksmiths, brick kilns, bakeries, and
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kitchens, giving rise to an alarming situation. The forms of spatial organization as

well as the consumption of resources have changed radically since then. However,

with the expansion of a productivemodel from the regional elites and international

capital, the idea of the tropics as an inexhaustible source of resources had a severe

impact on the decrease of native biomass, putting endemic species such as cedar

(Cedrela odorata), carob (Prosopis sp), or guaiac (Tabebuia chrysotricha) in a very vulner-

able situation. Likewise, in the high mountain ecosystems, the advance over punas

and páramos was sustained, to the point of being one of the most threatened ar-

eas in the northern and central Andes. The biota of these ecosystems, particularly

the páramos, represents a unique evolutionary phenomenon, with grasslands that

extend from the limit of arboreal vegetation to the altitudinal limit of vegetation,

isolated from each other in a matrix of humid forest dominated by a variety of es-

peletia trees, commonly known as frailejones. It is a unique plant because of its role

in water retention through the condensation ofmist, conserving water and fixing it

to the soil by capillarity (Galvis-Hernández and Ungar 2021). These high mountain

ecosystems are home to uniquemarsupial species of theCoenolestidae family and the

dwarf deer (Pudumephistopheles).

On the other hand, the clearing and colonization of humid and tropical regions

and the development of subsistence practices in tension with the forest and the

fauna that inhabit them were produced by what Palacios (2009) calls the “ethos of

the axe”: a way of gaining ground in the jungle with the force of the machete and

slash-and-burn techniques, reducing to ashes the logs and stubble that remained

after the clearing.This also controlled the presence of insects, spiders, and snakes,

and kept away other animals, including tigers, bears, and monkeys, which were

detrimental to domestic animals and orchards (Jiménez 2015). This undoubtedly

had profound consequences on ecosystems, landscape connectivity, the habitats

of multiple species and, above all, built a relationship with the domesticated land-

scape and fauna considered dangerous. The jaguar (Panthera onca) and the Andean

bear (Tremarctos ornatus), among other predators, had to bear this burden in the

colonization of the Cordillera. The conversion of the Carare forests into oil wells

and the consolidation of the colonization of the slopes in other areas of the Andean

region in the first two decades of the twentieth century ended up delineating the

few strongholds in which the jaguar survives today in the Andes (Jiménez 2015: 114).

This process has also generated the vulnerability of entire ecosystems, endan-

gering species such as the condor (Vultus gryphus), countless mammal species such

as the mountain tapir (Tapirus pinchaque), primates such as the yellow-tailed woolly

monkey (Lagothrix flavicauda), the Andean night monkey (Aotus miconax), the black-

headed spidermonkey (Ateles fusciceps), or the cotton-top tamarin (SaguinusOedipus),

and birds such as the plate-billed mountain toucan (Andigena Laminirostris) or the

green-naped tanager (Tangara fucosa), amongmanyothers that have beenput at risk,
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particularly by the loss of their habitat. All this, not tomention the alarming decline

in insect populations (Wagner et al. 2021).

The dynamics of land grabbing on which the haciendas were established were

based on the notion of these spaces as “wastelands,” “empty spaces,” or “virgin

forests,” displacing their inhabitants.The search for exotic products for exploitation

by travelers and regional elites was always in tension between the generalized per-

ception of the tropics as unhealthy places or as an inexhaustible source of inputs,

whose exploitation was possible thanks to the denial of the historical trajectory

of their original populations; this same denial also allowed travelers and Creole

elites to use the Indigenous as cheap labor (Peralta and Díaz 2021). In Bolivia,

for example, this view of the territory helped shape the view that the Indigenous

peoples of the eastern lowlands in relation and status were inferior to the white-

mestizo settlers (Von Stosch 2014). After the implementation of the Bohan Plan

in 1942, the idea began form that the white-mestizo colonizers had the mission of

productive development in opposition to the Indigenous populations, legitimizing

their property through demonstrating productive activity and care for the borders

of the state (Kaltmeier 1999; Benavides 2022).The establishment of extractive cycles

and the rapid environmental transformation of the temperate and lowland areas

of the Andean region in the nineteenth century was possible thanks to the vast

environmental resources that existed there.

Conservation Strategies and the Development of Protected Areas

In the face of progressive land grabbing in the second half of the nineteenth century,

the issue of natural resource conservation and the protection of vulnerable ecosys-

tems also became a concern for states. In the southern Andes, laws were enacted

to protect endangered species. In the 1820s, commercial hunting of chinchillas be-

gan in the border region betweenBolivia, Peru,Argentina, andChile, and their pelts

fetched high prices in theU.S. andEuropeanmarkets.Huntingwas so ruthless that,

by the 1890s, both chinchilla species were considered to be in serious danger of ex-

tinction. Therefore, in 1910, a transnational species protection law was passed be-

tween the four countries mentioned above to regulate the hunting of this animal.

However, its application remained precarious (Jiménez 1996).

The first protected areas and national parks in the Andean region were created

in the 1930s. At the Pan-Pacific Scientific Congress held in Vancouver, Canada, in

1933, the countries of the Pacific coast committed themselves to creating national

parks. In this context, the creation of a nature reserve in the Galapagos Islands was

also decided in 1936. More than twenty years later, in 1958, this area was declared

Ecuador’s first national park, with an area of 7,995.4 km². The legacy of scientific

and research work in these areas had an impact on the incipient development of
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protected areas, asmost of the national park systems in this regionwere not created

until the 1960s.

Sajama National Park was created in Bolivia on August 2, 1939 through a

Supreme Decree issued by President Germán Busch, but it was not until 1945 that

its creation was ratified. This was done with the objective of protecting the high

altitude queñoa forest (Polylepis tarapacana), a species known worldwide because its

distribution reaches higher altitudes than any other tree; a range between 3,900

and 4,700 meters above sea level. In turn, Colombia opted for the establishment of

forest reserves in important public or private lands to preserve water reservoirs,

starting in 1938.Through this initiative, the Forest Reserves of Rio Guabas, Rio Cali,

and Cerro Dapa-Carisucio in Valle del Cauca were created to supply the sugar mills

(Rojas Lenis 2014: 163).

However, until 1940, there were only isolated state and private initiatives to

protect biodiversity, including technocratic initiatives to control the guano produc-

tion ecosystem.The 1940 Pan American Convention on Nature Protection andWild

Life Preservation in theWestern Hemisphere established one of the first regulatory

frameworks for the region with the objective of protecting and conserving the

environment and natural species.The ratification of the convention had some early

effects in the tropical Andes.

InColombia, the LaMacarenaBiological Reservewas declared in 1948,which in-

cludes 629,280 km² in the most extensive geological uplift to the west of the Guiana

Shield – a very old geological formation disconnected from the Andes mountain

range, where multiple ecosystems such as rainforests, flood forests, in addition to

herbaceous vegetation of Amazonian savannah are found (Leal 2019). Research on

yellow fever and other tropical diseases led doctors and zoologists to note the exis-

tence of this mountain range. Its designation, still novel, was based on fortuitous

initiatives of influential actors and rested on ambiguous institutional ground (Leal

2022: 32). However, a great boom of national parks in the Andes began in the 1960s

and 1970s. In Peru, the first national park was created in 1961, and La Macarena Bi-

ological Reserve was designated as a national park in 1971.

Nature conservation strategieswere developed in tandemwith the development

of scientific research and the importance of spaces for its promotion.The incipient

development of botanical gardens in this period was a sign of this. In Bogotá, the

Botanical Garden in honor of Mutis’ legacy, which would bear his name, was estab-

lished as a scientific institution in 1955 by the city council.

Although the creation of parks and protection strategies in this period corre-

sponded to scientific interest in conservation and knowledge, it is also important to

note that there were conflicts due to institutional ambiguity and lack of knowledge

about these spaces (Leal 2022). As a consequence,many of the declared areas within

the conservation zones have historically been inhabited by Indigenous and peasant

communities that have had multiple relationships with these spaces, even playing
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a key role in their preservation. This would be one of the conflicts provoked by the

creation of these conservation areas starting in the 1960s, and which still today has

crucial resonances in the definition of conservation strategies and the definition of

the role of human settlements in this process.

Conclusions

The impacts of the dynamics of this period on biodiversity were decisive. The

metabolic rift that entailed the transformation of the landscape and labor relations,

as well as the construction of national projects based on extractive and exporting

economies of resources, nature, and people, occurred in complex relation between

actors and scales. The encroachment on nature and the territories of peasant and

Indigenous communities would not be possible without the intervention of several

factors. On the one hand, political conjunctures and disputes over the constitution

of forms of national identity had an influence. On the other hand, the voracity of

extractive capital and the sustained European demand for inputs, as well as the

imaginary of the tropics and the Americas as an exotic place of great natural wealth

to be exploited – which scientists, travelers, and expeditionaries would contribute

to create – played a key role.

The relationship between scientific agendas, national projects, and extractive

capital propitiated and financed the expansion into the interior of the jungles and

forests, establishing not only extractive economies, but a whole order of meaning

that would sustain a type of relationship with nature at the cost of its domination

and extinction.The expansion of the forests also sacrificed subsistence economies,

and these, in turn, moved towards new forest areas in a perpetual movement and

expansion of the agricultural frontier.

During this period, the foundations were laid for the relationships and conflicts

that today cause multiple crises for biodiversity, ecosystems, and the populations

that inhabit these regions.Thekeys to reading this period are the implementation of

technologies of power and occupation; the deterritorialization, appropriation, and

displacement of local knowledge through the rational domination of nature; and the

imposition of industrial time as the guiding axis of production relations and tech-

nologies of power and occupation, such as the plantation. These keys help demon-

strate how the processes described here shaped a metabolic rupture that demon-

strates the Anthropocene’s expression in the tropical Andes.

In the midst of multiple tensions and views on territories and populations as

wild, this region produced knowledge that had a global impact on the understand-

ing of nature and the cycles that sustain the conditions of biodiversity on the planet.

However, this knowledge came at the cost of the lives of hundreds of species of an-
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imals and plants that were left behind with the advance of the voracity of capital,

demographic pressure, and extractivism.

What will the jaguars tell from the remaining patches of jungle about their his-

tory in themountains of the cordillera?What will the bears say to each other among

frailejones and potato crops? How have the guano birds recomposed themselves?

Who wonders about the relationships that were broken in the forest and jungles

when the cinchona, ceibas, and guayacanes fell after the advance of “progress?”The

“ethos of the axe” is undoubtedly a good metaphor to understand the relationships

that were establishedwith biodiversity in this period and, above all, to ask ourselves

about the continuities that mark our historical time.

Translated by Eric Rummelhoff and revised by Omar Sierra Cháves.
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Biodiversity in the Amazon from the Mid-Nineteenth

Century to 1950

Science in the History of Amazon Megadiversity

Magali Romero Sá, Dominichi Miranda de Sá and Lorelai Kury

The term “Amazon” now refers to the region defined by the Amazon River basin,

covered by a tropical forest that extends for approximately 7 million km² from the

Atlantic Ocean to the Andes Mountains, encompassing nine South American coun-

tries: Brazil, Colombia, Venezuela, Peru, Bolivia, Ecuador, Guyana, Suriname, and

French Guiana. About 70 percent of the Amazon is in Brazil, representing nearly 60

percent of the country’s territory.

Home tohundreds of different Indigenous peoples, traditional populations, and

millions of inhabitants residing inmajor urban centers such asManaus and Belém,

the region is primarily described in superlatives related to the natural world: the

largest watershed, the largest freshwater reservoir, themost complex drainage net-

work, and the largest tropical forest in the world. It is also one of the richest terres-

trial biomes onEarth formost taxonomic groups,housing approximately 30 percent

of the world’s plant and animal species. The region also hosts 70 percent of conti-

nental protected areas (Capobianco 2001; Stegmann et al. 2024). Due to its unique

geomorphological situation, the Amazon region has unique climatic and ecological

conditions, with great topographic diversity, various distinct ecosystems, and pro-

nounced variations in geomorphology, soils, flora, and fauna (Salati 1990; Ab’Saber

2003).

Chroniclers, travelers, naturalists, colonial agents, science practitioners, and

scientists,bothEuropeanandneo-European,who traversed the region since the six-

teenth century, contributed to elucidating the biological dynamics of the Amazon’s

grandeur in their fieldwork. Their records and analyses condense physiographic,

biogeographic, geomorphological, political, cultural, and historical observations,

with an emphasis on understanding the natural world. This is because their re-

search also focused on investigating the commercial potential of natural elements,

which should be converted into “economic resources.”

The scientific framework of boundless natural abundance gave significance to

the conquest and occupation processes that are the origins of the environmental
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devastation history of the Amazon. However, science has also established its role

in global climate regulation through carbon storage and sequestration, and hydro-

logical cycles. According to Earth system scientists, whowarn of the unprecedented

risks of the forest’s transformation into a climate emergency, this should be the

greatest global concern today (Nobre et al. 2021). Thus, sciences have been central

both in the processes ofmeticulous scrutiny and commodification of nature, as well

as in understanding anthropogenic transformations on the planet. Therefore, they

play a leading role in the Anthropocene.

The contradictory role of knowledge and exploration that science has played in

the march toward the Anthropocene has been the subject of reflection and studies

by different analysts (Arias-Maldonado 2019; Charbonnier 2017; Latour 2020; Renn

2020; Schemmel 2020; Silva 2022; Stengers 2023; Stengers 2015; Trischler 2016; Ts-

ing et al. 2021; Tsing 2019). Anthropologist Anna Tsing has called for theorists to in-

vestigatewhat she termed the “science of failure,” i.e., to conduct studieswith strong

ethical content seeking to understand “what went wrong” in the expertise that sup-

ported human infrastructures that ended up “functioning” as true “Anthropocene

triggers” (Tsing et al. 2021). Historian Mattias Schemmel argues that “the Anthro-

pocene is not just a problem of policy, the application of science, or scientific policy;

it is also a problem of science itself. [...] It must extend its rationality to include its

own interaction with society and nature” (Schemmel 2020: 6). Therefore, it should

reflect on the social and ecological effects of its findings.

This is precisely the reflection proposed in this chapter: what were the outcomes

of the knowledge produced for economic exploration of the Brazilian Amazon in the

nineteenth and twentieth centuries when expeditions and scientific voyages to the

region intensified?This chapter follows authorswhoargue that this knowledge is as-

sociated with the process of transforming the Amazon into a microcosm of the An-

thropocene (Brondizio 2013; Silva 2022).The Amazon catalyzes the transformations

in socio-economic and biogeochemical processes characterizing this geohistorical

event, defined by the global impact of human activity on the planet.The discussion

here will focus on how scientific knowledge about the Amazon’s megadiversity was

produced in association with colonial empires and the Brazilian national state, cul-

minating in a complete transformation of the forest. It will demonstrate that the

sciences permeated the main processes of understanding and international circu-

lation of knowledge about the ecological dynamics of the Amazon. However, these

sciences also participated in the commodification of biodiversity and its integration

into global chains of trade and biopiracy, the unilateral use of Indigenous knowl-

edge, and strong propaganda for transforming the forest into arable land.

The proposal to analyze the ambivalence of sciences in the Anthropocene does

not imply anti-scientific sentiment in any way. On the contrary, it underscores the

significance of sciences in the discourse surrounding the planet’s future and advo-
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cates for politically aware and responsible scientific practices regarding the knowl-

edge they generate (Stengers 2023).

Amazon: The Gestation of a World

Euclides da Cunha (1866–1909), renowned for his book Os Sertões (1902), delivered a

speech at the Brazilian Academy of Letters in 1903 entitled “Amazon: The Gestation

of a World,” where he narrated the emotion he felt when entering the Amazon. He

described an excess of skies above an excess of waters, indecisive shallows, islands,

or pre-islands partially dissolved in the tidal flats. He claimed to have finally un-

derstood why the Spanish priest Cristóbal de Acuña considered that the great river

should have originated in Paradise (Cunha 1986; FootHardman2007; FootHardman

2001).

The vision conveyed by ancient chroniclers and explorers about the region’s rich

potential fueled the colonizers’ greed, with the possibility that extensive commer-

cial and catechizing investment in the name of the King and God would yield them

wealth and the expansion of Christianity (Mafra 2012).The spiritual conquest, aim-

ing at the pacification and incorporationof Indigenouspeoples,was associatedwith

the search for plant species of commercial interest for food, pharmacopeia, and var-

ious industrial uses. The discovery and identification of numerous plant varieties

with commercial value became part of the activities of those who ventured into the

region with the fundamental assistance of the Indigenous people (Costa 2002).

Bioprospecting in theAmazon regionbeganwith tradenetworks and the actions

of colonial agents, without the contribution of cumulative systematization made

public. Europeans and neo-Europeans established the use and circulation of the

so-called “drugs of the hinterland” through means that did not involve experts in

natural history ormedicine.Themethodical inventory of Indigenous and traditional

knowledge began to be published mainly in the nineteenth century, leading to the

arrival in the region of naturalists and explorers from various countries.

Between 1799 and 1804, the Spanish colonies in the Americas (Venezuela, Cuba,

Colombia, Peru, Ecuador, Mexico) were explored by the Prussian naturalist Alexan-

der von Humboldt (1769–1859) in the company of the French botanist Aimée Bon-

pland (1773–1858). The exploration of the Venezuelan Amazon led him to coin the

term “Hyleia,” taken from the writings of Herodotus (484–425 BC) for equatorial

forests. In addition to the numerous new specimens of plants and animals collected

in the places visited by the two explorers, Humboldt left in his writings important

accounts of the geographical and geological experiences during the journey. In his

publications, he introduced a new style of describing scientific journeys through a

poetic treatment of nature (Lisboa 1997: 42; Kohlhepp 2006).
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Strongly influenced by the travel accounts of the Prussian naturalist in the

Spanish colonies of America, German naturalists Carl Friedrich Philip von Martius

(1794–1868) and Johann Baptist von Spix (1781–1826) arrived in Brazil. Humboldt’s

Amazonian Hyleia would become part of the imaginary and exploration desire of

numerous foreign naturalists over the years (Browne 1983; Lisboa 1997). Despite the

current questioning of Humboldt’s pioneering role in relation to studies already

being developed byHispanic scholars at the time,which he completely erased in his

descriptions and publications, (Thurner and Cañizares-Esguerra 2022), it cannot

be denied that, for European and North American naturalists of the nineteenth and

twentieth centuries, Humboldt’s writings were motivating and highly inspiring.

His perspective on the varied distribution of life on the planet, the idea of the

special vigor of the natural world inwarm climates, and the importance of scientific

excursions for understanding natural spaces were fundamental (Dettelbach 1996).

CarlMartius, a Bavarian botanistwhoparticipated in an expedition toBrazil be-

tween 1817 and 1820, was one of the main naturalists of the nineteenth century who

ventured into the Amazon. In his travel account, co-written with zoologist Johann

Baptist Spix, they outlined a kind of balance of what was known about the Ama-

zon from the European perspective. According to them, no research on the Amazon

Riverhadbeenconductedsince theFrenchmanLaCondamine (1701–1774).Theexpe-

ditions undertaken since the sixteenth century by Spaniards andPortuguese did not

provide geographical clarifications.Many reports were difficult to access, as public-

itywasnot in the interest of theSpanishandPortuguese crowns.A significantpart of

the expeditions, including that of Brazilian naturalist Alexandre Rodrigues Ferreira

(1756–1815),who traveled through theAmazon region andMatoGrosso between 1783

and 1792, was remembered by the inhabitants, but there was nothing tangible the

two scientists could benefit from. Furthermore, they claimed that the names of lo-

cations had been changed and no longer corresponded to the old reports.They nav-

igated by a map of the French Academy from La Condamine’s time and one from

Arrowsmith. In other words, even the major river that allowed Europeans to pen-

etrate the forest was poorly mapped for outsiders. Thus, they were “entirely at the

mercy of an Indian, our guide” (Spix andMartius 1831: 965).

Spix and Martius provided an interesting description of the city of Belém in

the early nineteenth century, animated by the influx of boats with forest products

turned into commodities, such as sugar, cachaça, coffee, cocoa, vanilla, cotton, co-

paiba balsam, tow, tar, copal,many types of woodworking and construction timber,

tobacco,piassava, sarsaparilla, tapioca,puxuri, cumaru, tamarind,Maranhão clove,

indigo, annatto, Brazil nut, guarana, and amber:

trade [...] depends mainly on the articles it receives from the most active places

in the interior of the province: Cametá, Gurupá, Santarém, and the Rio Negro

province. As soon as the commerce canoes from these regions arrive, the city
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streets come alive, and half-naked Indians can be seen busy carrying the precious

articles to the customs, and from there to the various warehouses scattered

throughout the city. (Spix and Martius 1831: 912)

Outside of this time, everything would be quiet and lifeless. This rhythm observed

by Spix and Martius changed from 1853 onward, when steam navigation began on

the Amazon. Until that time, sailboats took at least sixty days to travel from Belém

toManaus, a journey that from then on took about ten days.This acceleration facil-

itated travel in the region –which was extremely difficult and exhausting – and the

export of products, including rubber.

Martius’ research was important for the understanding of the specificity of the

Amazon in relation to global biomes. In the book Historia naturalis palmarum, pub-

lished between 1823 and 1850, the Amazon region is portrayed as one of the “floris-

tic empires” of the planet, comprising the Amazon and Orinoco basins, which he

calls megapotamic or Amazonian-Orinocan. In this region, there is a concentration

of palms only comparable to its counterpart in the Old World, the region of South

Asia and Malaysia. Martius’ geobotanical research also led him to elaborate phyto-

geographic divisions of Brazil, which he named after Greek nymphs. The Amazon

rainforest was associated with the Naiads, of rivers and waters, as a hot and humid

region of the Amazon and Orinoco. In 1858, Martius organized his biogeographic

classification of Brazil on a map, entitled Tabula geographica quinque provincias Florae

brasiliensis ilustrans.This representation of Brazilian biomes is still considered valid

in its general lines (Kury 2022).

Martius’ multiple interests and talent for large syntheses made his work pio-

neering in various areas. Like him, some other naturalists, despite specializing in

a branch of natural history, maintained a comprehensive view of the natural and

human framework of the regions they visited.The connections between social, cul-

tural,physical, andnatural phenomena could be themselves a themeof reflection,as

seen in the studies of Alexander von Humboldt, who traveled through the Americas

and Russia. Others, such as Charles Darwin (1809–1882) and Alfred Russel Wallace

(1823–1913) – who visited Brazil – sought to relate time and space to the diversity

of living organisms. During the first half of the nineteenth century, in a fundamen-

tally fixist scientific environment, believing in the immutability of species, one of

the major challenges for research was to engage in a dialogue between the forms of

living beings and the environments they inhabited.

Martius also envisioned a prosperous future for the Amazon region, impressed

by the abundance of natural resources and “its fertile lands,” foreseeing its eleva-

tion to civilization and industry ensured by themost beautiful and generous nature

(Spix and Martius 1981: 143). This vision was widely disseminated in the scientific

community due to the special interest amongmen of science in the epistemology of
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the immediate knowledge of travelerswho “sawwith their own eyes” the exuberance

of the rainforest (Kury 2001a).

Collections and Commerce: Amazonian Biodiversity as Economic and
Scientific Value in Validating New Scientific Theories

The tropical forest provided economic goods for many naturalists who explored it.

The demand for exotic specimens to enrich private collections and European and

North Americanmuseums led to the funding by numerous collectors and amateurs

who ventured into specimen collection and sold their collections to scientific insti-

tutions and individuals. Many naturalists depended on this form of commerce for

their survival. In 1848, twoBritish naturalists, AlfredRusselWallace andHenryWal-

ter Bates (1825–1892), arrived in the Amazon region to explore its natural history,

understand the origin of species, and collect and send natural history specimens for

commercialization by their agent Samuel Stevens (1817–1899). Collections from “ex-

otic” places had enormous value, and, as Nancy Stepan (2001) notes, many young

naturalists, unable to travel but deeply interested in natural history, saw specimen

collection as a great opportunity to fulfill their desires and vocations. This was the

case for Alfred RusselWallace,HenryWalter Bates, and Richard Spruce (1817–1893).

Not belonging to the British elite, with low economic prospects, selling specimens

became a great opportunity to pursue their interests.The certainty that they would

findbuyers for their collectionswas decisive in realizing a scientific adventure in the

Amazon rainforest (Stepan 2001).

Samuel Stevens founded theNaturalHistory Agency in London in the same year

the twonaturalistswere traveling to the Amazon.He advanced the payment to Bates

and Wallace so they could start the journey and for the future shipment of speci-

mens, and he would sell the natural history specimens to collectors and museums,

charging a 20 percent commission with an additional 5 percent for insurance and

transportation. Stevens promoted the collections at meetings of the Entomological

Society of London and the Linnaean Society, displaying thematerial collected by the

naturalists, hence contributing to the promotion of the richness of the Amazonian

fauna, especially insects, which was his specialty (Ashworth 2021; Stevenson 2010).

Bates spent eleven years exploring theAmazon rainforest and,between 1848 and

1859, collected more than 14,000 species of insects, of which 8,000 were consid-

ered new to science. These specimens were sent to collectors, British institutions,

and Samuel Stevens. In addition to the assembled collections, Bates (1944) master-

fully described the sociobiodiversity of the Amazon through the publication of his

travel book and contributed to the acceptance of Darwin’s theory of natural selec-

tion throughhis research onmimicry inAmazonian insects (Antunes 2019; Sá 2022).

Wallace returned to England four years later and, in 1854, ventured into the lush
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forests of the Malay Archipelago, where he spent eight years until 1862, exploring

and collecting specimens.There, he developed the theory of natural selection simul-

taneously with Darwin in Europe.His contribution to the knowledge of Amazonian

biodiversity was of enormous relevance, and his research and observations are still

followed and discussed today (Ribas 2023). To explain the origin of biodiversity in

the Amazon, Wallace considered rivers as barriers. Observing the primates of the

region, Wallace detected that primates of different species were restricted to geo-

graphically isolated regions by rivers, and each region and habitat type contained a

distinct set of species, forming an area of endemism (Wallace 1854; Knapp 1999; Pa-

pavero and Santos 2014). According to his hypothesis,when the drainage network of

the major Amazonian rivers formed, ancestral animal populations that previously

occupied a certain area would have been divided and isolated into subpopulations,

undergoing speciation processes on opposite riverbanks. His observations still in-

fluence studies on the biodiversity of the region (Knapp 1999; Nunes 2018; Ribas

2023). From his studies, the notion arises that each area includes endemic species,

which are affecteddifferently by anthropogenic interventions such as deforestation,

fires, and infrastructure development.Thisunderstanding is part of current debates

on the Anthropocene with the significant impact that Amazonian biodiversity has

been undergoing due to aggressive economic exploitation. Another noteworthy as-

pect ofWallace’s considerationswas the emphasis heplacedon theknowledgeof tra-

ditional populations.Without them, the observations and collections of the British

naturalist (Wallace 1979) would have been impossible.

British naturalists were not the only ones to rely on knowledge passed down

by natives and local inhabitants; this had been a common practice since the arrival

of the Europeans in the Americas. Antonio Barrera-Osorio and Mauricio Olarte, in

their work on the Ibero-American world and the role of Indigenous knowledge in

the emergence of modern science, demonstrate that the knowledge and survival of

NewWorld explorerswereonly possible due to thewisdomandexperienceofnatives

and local inhabitants regarding animals, plants, and their medicinal uses (Barrera-

Osorio and Olarte 2019: 7).

In the view that theBrazilianAmazonwould be the privileged locus for the study

of biodiversity, the Swiss-American naturalist Louis Agassiz (1807–1873) arrived in

the region in 1867.He aimed to prove his creationist-based theories and thatDarwin

was wrong in his postulation of the theory of evolution (Santos 2005).

Agassiz, although widely recognized intellectually by U.S. authorities and the

public, began to be questioned by young U.S. American naturalists who rejected his

interpretations, deemed them too theological, and criticized his racist conceptions.

In this context, the opportunity arose for Agassiz to undertake a scientific expedi-

tion to the Amazon, a kind of Promised Land for ichthyologists. With the publicity

guaranteed by such a trip, the geological observations, and the material collected

in this immense region, the zoologist believed he could obtain strong allies to refute
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evolutionary ideas anddefend thefixity of species and successive creations.AsAgas-

siz explained, the principal scientific problem to be elucidated by the expeditionwas

the origin of species (Agassiz and Agassiz 1975; Kury 2001b).

In the Amazon region, Agassiz dedicated himself to finding evidence of a re-

cent glaciation (Pleistocene), which would have marked a rupture between current

and extinct species. The Swiss naturalist had already tried to prove that there were

glaciations in Europe and the United States. If he could show evidence of a rela-

tively recent ice age in the Amazon, Agassiz would make the phenomenon global,

not just localized. Contemporary works (such as those of Bates andWallace) did not

share this opinion. Hartt, his companion on the Thayer expedition, gradually dis-

tanced himself from Agassiz’s glacial hypothesis. Nowadays, it is considered that

the glacial period in the region dates back tomuch earlier periods,millions of years

before Agassiz had estimated (Kury 2001b).

In addition to the extinction and recreation of faunas, Agassiz also advocated

that God had created “zoological provinces.” As the boundaries of these provinces

would be quite narrow, the Amazon Valley would contain several provinces. Regard-

ing fish – his main area of study – Agassiz believed that the species found varied

along the length of the Amazon and were different for each tributary. In contrast to

Darwin,he thought that variabilitywithin each specieswaspractically non-existent.

Thus,what is considered a variety today, Agassiz regarded as a new species. Various

passages from his travel account confirm his quest for extreme species differentia-

tion.

At the end of the expedition, despite failing to prove his theory regarding natu-

ral selection and the origin of species, Agassiz brought a considerable collection of

Amazonian fauna, especially fish, to U.S. Americanmuseums.

Prospecting Amazonian Biodiversity

The search for natural products of economic value has always been part of natural-

ists’ research. Even when traveling with diverse purposes, plants and animals used

in the economy and pharmacopeia by Indigenous people and riverine communities

were collected and taken to major European centers or their colonies to be acclima-

tized and cultivated.

Londa Schiebinger (2004) has drawn attention to the complexity of bioprospect-

ing in the Atlantic space in the eighteenth century. In line with the implementation

of Linnaean natural history, certain species and expertise were valued, while oth-

ers were erased. The imperial selective logic pointed out by the author developed

throughout the nineteenth century, intensifying the commodification of plants

and silencing local practices, including in the Amazon. Naturalists positioned

themselves as authorities on the use of natural products.



Sá et al.: Biodiversity in the Amazon from the Mid-Nineteenth Century to 1950 227

InMartius and Spix’s travel instructions, one ofMartius’ responsibilities was to

conduct rigorous research on plant medicines and all other plant materials whose

utility for arts and industries could be proven, comparing them with those used in

his home country (Spix andMartius 1981: 26).

The arrival of the British naturalist Richard Spruce (1817–1893) in the region in

1849 – who, like his compatriots Bates and Wallace, went to the Amazon with the

task of collecting botanicalmaterial to be sent to England and,with these sales, sus-

tain himself in the region – led to intensive bioprospecting of the Amazonian flora

not only in Brazil but also in the Venezuelan, Peruvian, and Ecuadorian Amazon.

Spruce’s main task was to collect material for the Royal Botanical Garden, Kew. His

trip would be financed by the sale of botanical specimens brokered by the botanist

George Bentham (1800–1884), who committed to receiving all his botanical collec-

tions, naming the already described species, arranging them into sets under their

various genera, and sending them to various collectors in England and other Euro-

pean countries who had registered to receive the specimens (Spruce 1908: xxxiii).

Spruce received instructions from Kew’s director, William Hooker (1785–1865), on

collecting useful plant products and Indigenous artifacts of economic value for the

newly created Museum of Economic Botany at Kew (Martins 2021: 24). During the

fifteen years he spent exploring the Amazon and Andes, between 1849 and 1864,

Spruce collected about 14,000 botanical specimens and around 350 ethnobotanical

artifacts, in addition to making observations on various native practices in plant

use, recognizing their economic potential, and even mapping the plants used in

hallucinogenic ceremonies in Indigenous rituals (Araújo 2018; Cabalzar et al. 2017;

Schultes 1983; Seaward 2000).

In 1855, Spruce took advantage of the newly created Amazon Navigation and

Trade Company and sailed from Manaus to Peru. From Nauta, he traveled up the

Huallaga River to Chasuta and then overland to Tarapoto. After two years exploring

the region, Spruce received a request from the British government through the In-

dianForeignOffice to travel toEcuador to obtain quinine seeds to be sent for cultiva-

tion in India.The idea tomake this request to Spruce came fromClementMarkham

(1830–1916), a geographer linked to the Indian Office who was familiar with the re-

gion and local quinine exploration. Markham was responsible for quinine produc-

tion, an alkaloid extracted from the tree and used in the treatment of malaria. Cul-

tivating cinchona was of great importance to European countries as malaria was a

significant problem in the colonies. As pointed out by Nicolás Cuvi, as early as the

late eighteenth and early nineteenth centuries, the Ecuadorian physician Eugenio

Espejo and the Colombian Francisco José de Caldas highlighted the urgent need for

reforestationof the cinchona treedue tooverexploitation, leading to the assumption

in Europe that these plants were on the verge of extinction (Cuvi 2018: 6). Breaking

themonopoly on its production in theAmericaswas themaingoal of theBritish gov-
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ernment.Markhamwas responsible for this colonial endeavor to transfer cinchona

seeds and, later, rubber tree seeds (Philips 1995; Dewees 2023).

To assist Spruce in collecting, Markham sent Kew’s gardener, Robert Macken-

zie Cross (1836–1911), recommended byWilliamHooker.Crosswould later be sent to

Brazil to assistWickham in collectingHevea seeds. Spruce found and identified the

most productive species that produced seeds at the ideal planting stage. After two

years, he sent about one hundred thousand mature seeds to Kew Gardens and over

six hundred cuttings and seedlings. The plants were later sent to India and culti-

vated there.The success of the venture contributed to strengthening British control

in India. Although Spruce was not directly involved in obtaining Hevea seeds for

British colonies, he contributed to the understanding of the most suitable species

for domestication through the extensive and detailed study he conducted on differ-

ent Hevea species, having discovered eight new species (Bentham 1854; Spruce 1855;

Gonçalves, Cardoso, and Ortolani 1990).

The success of biopiracy in Ecuador further piqued the interest of the British in

cultivating rubber trees in their Asian colonies. In Brazil, as the demand for rubber

grew and exports increased, some members of the elite began to recommend en-

couraging rubber tree cultivation. Among themwas JoãoMartins da Silva Coutinho

(1830–1889), whose participation in the 1867 Universal Exhibition in Paris, accord-

ing toWarren Dean (1989), contributed to the transfer of Hevea seeds. In his report,

Coutinho discussed the superiority of Pará rubber tree and estimated the cost of op-

erating a plantation. The Coutinho’s data were described in an article published in

1869 by James Collins (1846–1900), curator of the Pharmaceutical Society of London,

ondifferent types of latex-producing speciesworldwide.Collins,based on theworks

of Spruce,Bentham,andCoutinho’s report, concludedhis article by encouraging the

acclimatization of Pará rubber, following the success of the cinchona transfer, as-

serting its superiority over others and its higher market price (Dean 1989: 34; Dean

1991: 35; Collins 1869: 91; Sá 1998: 162). In 1871,Collinswas commissionedbyClements

Markham(1830–1916), secretaryof theRoyalGeographical Society, to survey the rub-

ber industry worldwide. His report published in 1872, once again recommending

the introduction of Hevea in India for trade, sparked the interest of the Indian For-

eignOffice andKewGardens, through its director JosephHooker.Hookermobilized

by reaching out to contacts in Brazil, and English travelers heading to the Amazon

were recruited to sendHevea seeds toKew (Desmond 1995; Sá 1998).HenryWickham

(1846–1928), an Englishman resident of Santarémwhomade a living from the trade

of animals and a small coffee plantation, had presented to Kew, during this period,

some plants that might be of interest to the Empire. The book Wickham had pub-

lished in 1872 about his journey through the Caribbean and Pará, with drawings of

Hevea, accredited him to be commissioned to collect rubber. After lengthy negotia-

tions with the Indian Office regarding the best collection method and his payment,

Wickham began the collection with the help of Indigenous people. With a steam-
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boat for transport, he managed to dispatch over 60,000 seeds to Kew Gardens. At

that time, he was also assisted by Robert Cross (1836–1911), sent to the Amazon by

Markham. Of the seeds sent, 4 percent germinated, and 1,900 were transferred to

Ceylon. Cross also dispatched over a thousand Hevea seeds to Kew, of which 400

remained in Kew and 100 were sent to Ceylon.Thus began the domestication ofHe-

vea brasiliensis in the British colonies and the downfall of the rubber trade in Brazil

(Desmond 1995: 256–257; Schultes 1984: 9–10).

During the period when Hevea was being mapped in the region for seed col-

lection, the Brazilian naturalist João Barbosa Rodrigues (1842–1909) arrived in the

Amazon.Commissioned by the imperial government to study especially the region’s

palms and orchids, Rodrigues spent three and a half years in the Amazon, exploring

various rivers and mountains in the lower Amazon, such as the Capim, Tocantins,

Tapajós, Xingu, Trombetas, Jamundá, Uatumã, Jatapú, and Urubu rivers, as well as

the Curumu,Ereré, and Parintinsmountains (Sá 2001; Rodrigues 2012).During this

period, he acquired knowledge of the local flora – especially regarding the region’s

palms – in medicine, cuisine, and housing, as well as conducted studies in ethnob-

otany and archaeology. He assimilated the art of curare, a paralyzing poison, dark

red in color, resinous in appearance, and soluble in water extracted from the bark of

certain vines,mainly belonging to twodifferent families of plants.Some Indigenous

societies used it to poison their arrows for hunting, and he learned about the anti-

dote, alongwith other Indigenous and local knowledge (Sá 2012; Sá 2004; Soentgena

and Hilbert 2016).

Barbosa Rodrigues returned to the region some years later to be the director

of the newly created Botanical Museum of the Amazon, inaugurated in 1883 and

closed in 1890 after the Proclamation of the Republic of Brazil in 1889. The Botan-

ical Museum was designed by him to be a modern institution similar to museums

in Europe and the United States. In addition to taxonomic studies of botanical and

ethnographic collectionsgathered in theAmazonregion, themuseumwasalsodedi-

cated to the studyofbotanyapplied tomedicineand industry.With the closureof the

Botanical Museum,Barbosa Rodrigues was appointed director of the Rio de Janeiro

Botanical Garden in 1892. The knowledge acquired during his stay in the Amazon

with the Pariqui (an Indigenous society living on the banks of the Jatapu River, a

tributary of the Uatumã River in Pará) about the medicinal use of an herbaceous

plant of the Nictaginaceae family, was patented by him in 1893 as a new medicine

used in hepatic treatment and called “Pariquyna” in homage to this people (Sá 2001:

912). The use of such medicine gained wide popular acceptance and was marketed

until the 1940s. In 1899, already as director of the Rio de Janeiro Botanical Garden,

Barbosa Rodrigues was commissioned by the Ministry of Industry, Transportation

and Public Works to respond to the request of the Ministry of Foreign Affairs of the

Republic of El Salvador, Central America, about “rubber gum” (Barbosa Rodrigues

1900; Domingues 2022). Fresh from the Amazon and a great connoisseur of the re-
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gion’s flora, the Brazilian naturalist published a detailed work onHevea and the su-

periority ofHevea brasiliensis (Barbosa Rodrigues 1900).

He then reported on the terrible working conditions of rubber tappers and the

damage caused to the trees. Critical of how latex collection was being carried out,

with the death of numerous rubber trees along the rivers, he described the method

to keep the trees healthy with continuous latex production. He also discussed the

best planting method, the appropriate environment, such as soil nature, and the

time needed to extract latex (Barbosa Rodrigues 1900: 60; Domingues 2022: 9). As

Domingues pointed out, Rodrigues’ work went beyond the initial goal of respond-

ing to a foreign government’s diplomatic request for information on rubber gum.

His work affirmed the relevance of rubber cultivation in the Amazon region, con-

sidering the species’ ecological dynamics and traditional knowledge holders.

In this sameperiod, JacquesHuber (1867–1914), a researcher at theEmílioGoeldi

Paraense Museum, was developing studies on the Amazonian flora and mainly on

the latex extraction industry. The Paraense Museum, created in 1866 by Domingos

Soares Ferreira Penna (1818–1888), was then under the direction of Swiss zoologist

Emílio Goeldi (1859–1917). Invited to the directorship of the AmazonianMuseum in

1894, Goeldi arrived in Belém fromRio de Janeiro, where he had held the position of

subdirector of the zoology section at the National Museum ten years earlier (Sanjad

2010: 174).With the proclamation of the Brazilian Republic and internal disputes at

the Museum in Rio de Janeiro, Goeldi’s contract was canceled, and he accepted the

invitation fromthegovernmentofPará to lead theParaenseMuseum.TheSwissnat-

uralist helped consolidate the Museum in Pará, integrating it into the national and

international scientific movement with a clear and coherent scientific project for

the Amazon. He increased the formation of scientific collections of natural history

and ethnology, launched the Bulletin of the Paraense Museum, promoted the cre-

ation of the botanical garden and zoo, and facilitated intense scientific exchanges

between experts and national and foreign institutions (Sanjad 2006; Sanjad 2010).

In 1900, after an important diplomatic role during the Franco-Brazilian Dispute, he

was honored by having his name included in the museum,which became known as

the Emílio Goeldi Paraense Museum.

One of Goeldi’s first initiatives was to bring his friend Jacques Huber from

Switzerland to head the botanical section. Huber arrived in the region in 1895 and

immediately began important studies related to the Amazonian flora, especially

on rubber-producing species. Starting in 1897, he extensively published on the

subject, mapping and describing new species of rubber trees. Rubber exports were

driving the regional economy. From the port of Belém, between 1895, the year

Huber arrived, and 1900, rubber exports increased from 15,461 tons to 19,252 tons

(Weinstein 1993: 225). Studies on rubber trees were becoming increasingly relevant,

and through his research, Huber became the leading expert on latex-producing



Sá et al.: Biodiversity in the Amazon from the Mid-Nineteenth Century to 1950 231

trees from both a botanical and utilitarian perspective (Cunha 2009: 495; Castro,

Sanjad, and Romeiro 2009: 506).

In 1907, Huber assumed the directorship of the Paraense Museum after Emílio

Goeldi’s return to Europe. During this period, rubber production in the east be-

gan to show increasing economic results, and concerns about the decline in exports

led to Huber being appointed to conduct technical studies on rubber production in

Asian countries. Between 1911 and 1912, Huber traveled through plantations in Cey-

lon, Sumatra, Java, and the Malay Peninsula. Upon his return, he submitted a 116-

page reportwith detailed descriptions of plantingmethods, soil types, climate, latex

extraction methods, production cost values, and comparisons between plantations

in the east and the Amazon. As Barbosa Rodrigues had pointed out years before in

his report,Huber also noted that for the rubber industry to succeed it would be nec-

essary to consider the ecological, geographical, social, economic, political, and ad-

ministrative specificities of the region, a warning that local governments ignored

(Castro, Sanjad, and Romeiro 2009: 509, 511). New attempts to recover the rubber

economy in the Amazonwould still be implemented in the first half of the twentieth

century.

The “Goblin of the Amazon”

The scientific exploration expeditions through Brazil, which had initially com-

menced as a European endeavor to secure colonial possession and dominance,were

redefined by Brazilians between the nineteenth and twentieth centuries to chart

the “natural wealth” of the territory, following a logic of pursuing national economic

self-sufficiency. Additionally, they supported state-led modernization projects and

the construction of energy, transportation, and communication infrastructure,

including hydroelectric plants, railways, and the expansion of the telegraphic net-

work.With the consolidation of national institutions such as the National Museum

(MN), the Brazilian Historical and Geographic Institute (IHGB), and the Oswaldo

Cruz Institute (IOC), they also became an important part of the efforts to build a

“national science,” that is, research on Brazilian themes conducted by Brazilians.

They were responsible for elaborating mappings of the natural conditions of the

different localities visited – botanical, zoological, geological, mineralogical, and

astronomical inventories; studies of soil, climatic, epidemiological, and socioeco-

nomic conditions; navigability of rivers; distribution of indigenous populations;

and availability of groundwater.

Among these expeditions, carried out in association with the political Indepen-

dence (1822) and the proclamation of the Brazilian Republic (1889), it is important to

mention the Scientific Exploration Commission (1856), Imperial Geological Com-

mission (1875), Imperial Hydrographic Commission (1879), Exploratory Commis-
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sion of the Central Plateau of Brazil (1892–1894), Rondon Commission (1907–1930);

and themedical-scientific expeditions of theOswaldoCruz Institute,which are dis-

cussed later in this chapter.These expeditions also traversed the Brazilian Amazon

(Lima 2013; Benchimol and Silva 2008).

This initiative aimed at systematically inventorying the region’s nature and at-

tempting to convert “territorial funds” and areas of international boundary disputes

into “utilized territories” or effective political domains (Moraes 2007).These efforts

were accompanied by attempts to restructure the rubber economy and regional de-

velopment works.

One of these works was the construction of the Madeira-Mamoré Railway,

famously known as the “Devil’s Railroad,” as thousands of workers died during the

construction. Original plans and failed construction attempts, dating back to the

nineteenth century, were proposed by Bolivia and envisioned as a route to access

international markets, aiming to reach the Atlantic Ocean through the Amazon

basin. In the definitive project in the early twentieth century, with Brazilian and

American participation, the railroad aimed to boost local and international rubber

trade and stimulate the occupation of Acre, a territory ceded to Brazil by Bolivia in

1903 through a diplomatic agreement. Its primary objectivewas to navigate through

themost challenging andwaterfall-ridden section of theMadeira River, to facilitate

the transportation of Bolivian and Brazilian rubber for exportation (Foot Hardman

1991).

Local malaria outbreaks hindered the progress of the project, leading the

Madeira-Mamoré Railway Company to hire the IOC in 1909. The hope was that

the IOC’s medical-scientific evaluation and prescriptions would finally enable the

completion of the railway. The then director of the IOC, Oswaldo Cruz (1872–1917),

coordinated the study that resulted in the report “General Considerations on the

Sanitary Conditions of the Madeira River” (1910). The trip occurred from June 16 to

August 29, 1910, and the report describes the expedition through the Madeira River

region, undertaken by Cruz along with the physician Belisário Penna (1868–1939),

to evaluate the sanitary conditions of the river and its banks, where the railway was

being constructed (Schweickardt and Lima 2007).

In the document, Oswaldo Cruz defined malaria as the “goblin of the Ama-

zon,” leaving the entire population in a state of chronic, permanent illness. Local

disease conditions were associated with ecological variations (climate, water, river

floods, and interactions with animals, especially insects), living conditions (mainly

related to work in rubber plantations), and the impact of environmental changes

in the region, as documented by doctors, rubber tappers, and local populations

(Schweickardt and Lima 2007).

Cruz suggested several investments in infrastructure and sanitation to spread

and modernize cities around the Madeira-Mamoré: sewers, piped water, light-

ing, garbage collection, and street paving, as rough roads turned into “dangerous
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swamps” and created ideal conditions for Anopheles mosquitoes (malaria-trans-

mitting insects) to “spread death.”With the sanitary recommendations of the IOC,

the railway could be completed, connecting Porto Velho to Guajará-Mirim, two

cities in the current state of Rondônia, founded respectively at the beginning and

end of the project: 1907 and 1912 (Schweickardt and Lima 2007: 24).

The rubber economy prompted a second medical-scientific expedition by the

IOC to the Amazon. BetweenOctober 1912 and April 1913, a new expeditionwas con-

ducted,with a commission comprising Carlos Chagas (1879–1934), Antônio Pacheco

Leão (1872–1931), and João Pedro de Albuquerque (1874–1934). The resulting report,

“Medical-Sanitary Conditions of the Amazon Valley,” released in 1913, included 334

photographs, maps, and suggestions for medical-sanitary facilities in the region.

Sponsored by the newly created Rubber Defense Superintendence, linked to the

Ministry of Agriculture, Industry and Commerce of Brazil, the commission traveled

through the rivers Solimões, Juruá, Purus, Acre, Iaco, Negro, and the lower Rio

Branco.

The report highlighted the epidemiology of the Amazon Valley, the dwellings,

landscapes, and Indigenous groups of the regions traversed, as well as the history

of the Brazil-Bolivia conflict in the occupation of Acre. The scientists attributed a

decisive role in the salvation of the rubber industry to public health, with an em-

phasis on worker health. To achieve this, they advocated for vigorous action to con-

front malaria in the heart of the Amazon rainforest, including the free or low-cost

distribution of medicines, the establishment of health posts and hospitals based on

criteria such as the importance of localities in rubber extraction, population con-

centration, distance from major centers, and navigational conditions of the rivers

linking the main production points. They also suggested the creation of a local re-

search institute for the development of specific diagnostics and detailed investi-

gation of atypical cases, as it would lead to many “unprecedented discoveries” for

science. In the Amazon, diseases were believed to exhibit “anarchized” symptoms

(Schweickardt and Lima 2007).

In these scientific expeditions, the initial aim was the total socio-natural man-

agement of health-disease processes, with malaria qualification as a symbol of the

“backwardness” of the Amazon region and as a technical problem to be overcome

through medical intervention, involving hospitals and medications. However,

within the same process, the local involvement of these scientists allowed for the

deepening of ecological studies, which were pivotal for the consolidation of the

tropical medicine research agenda at the IOC, exploring intricate relationships

among diseases, environments, parasites, vectors, hosts, and human populations

(Schweickardt and Lima 2007; Benchimol and Silva 2008). Consequently, clear

associations emerged between disease incidence and alterations in local hydrolog-

ical regimes, which fostered the proliferation of malaria-transmitting Anopheles

mosquitoes. This was a result of the implementation of new economic activities
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such as deforestation and agriculture, the influx of new settlers susceptible to the

disease and their portable biotas, the simplification of local sociobiodiversity, and

new interspecific interactions – typical human disturbances of the Anthropocene.

The interventions of technoscience coexisted with ecological approaches and con-

tributed both to the production and explanation of the prevailing health situation:

the Amazon region currently reports 99 percent of malaria cases in Brazil (Packard

2007; Benchimol and Silva 2008).

In the following decades, the diagnosis of the “economic delay” in the Amazon

region, especially from the 1930s onward, led to the creation of new federal poli-

cies, programs, and institutions dedicated to regional development (Andrade 2023).

During this time, one of the main institutions created was the Agronomic Institute

of the North (IAN) in 1939. A hallmark of this institution was scientific research fo-

cused on the agricultural utilization of the Amazon, with an emphasis on trials into

the domestication of animal and plant species (Sá and Silva 2019).The IAN aimed to

transform the Amazon into a laboratory and farm (Garfield 2009: 30; Garfield 2014),

projecting it as the world’s granary and a solution to global hunger.The key instru-

ment for this transformation was the comprehensive understanding of its ecology

for the implementation of multiculture agricultural practices and the introduction

of livestock (Sá and Silva 2019). Once again, Amazonian ecology was the goblin that

scientists persisted in attempting to domesticate.

Final Considerations

From the 1960s onward, during the military dictatorship in Brazil, there was an ac-

celeration of interventions presented as symbols of development, modernization,

and the occupation of the supposed “demographic void.” Construction of highways

(such as the Trans-Amazonian), mining projects, hydroelectric plants, and large-

scale colonization and agrarian modernization programs led, from the 1970s on-

ward, to themost intensedestructionof the forest on record.Simultaneously, it trig-

gered international reactions from environmentalists, scientists, NGOs, andmulti-

lateral agencies.The Amazon rainforest became a symbol of the emerging environ-

mental movement (Hecht and Cockburn 1990; Pádua 2005; Pádua 2015; Acker 2014;

Acker 2017; Rojas 2016; Silva 2022; Pereira and Sá 2022). In recent years, activists,

Indigenous and traditional communities, and scientists from various fields have ar-

gued that the Brazilian Amazon is currently the “center of the world” (Brum 2021)

due to its megadiversity and its role in global climate regulation.

Symbolizing the ambivalent role of sciences, this knowledge about the uses of

Amazonianmegadiversity,which places it at the center of current debates about the

planet’s future, has been indebted to other historically marginalized knowledge,

notably Indigenous knowledge. Despite being generically mentioned in the works
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of some scientists and travelers analyzed in this chapter, the contributions of their

knowledge have never received due credit. This is due to the excessive histori-

cal valorization of written sources, such as articles and scientific texts, in which

their names and those of their peoples were ignored. These are material supports

of ideas that they did not produce, as they have different cultural expressions.

However, by analyzing the efforts required for the execution of scientific journeys

and expeditions, a broader array of historical actors contributing to our current

understanding of the Amazon emerges. Strictly speaking, the very Amazonian

megadiversity, according to recent research in anthropology and archaeology, is the

result of millenary coevolution between Indigenous peoples and the forest (Neves

et al. 2021; Pardini 2020; Kawa 2016).

An ethical scientific production should, in any field of knowledge, first recog-

nize the ambivalence of sciences in the histories of the Anthropocene. It should also

acknowledge the important historical collaboration of Indigenous knowledge, in-

cluding in the formulation of ecological hypotheses. It is time to reverse the colonial

relationship with other forms of knowledge, meaning scientists need to learn and

becomeproficient in Indigenous knowledge, fromwhich they have always benefited

(Kimmerer and Artelle 2024). Historians of science and social scientists dedicated

to the debate on the Anthropocene have highlighted its potential as a “negotiation

zone” and epistemological collaboration, at the intersection of different knowledges

(Trischler 2016).They also reinforce the important role of alternative epistemologies

in problematizing new savior techniques, such as geoengineering, which propose

to “reverse” the climate catastrophe in an update of themost unrealistic and aggres-

sive technological utopias of the twentieth century (Hamilton 2016).There are even

authors who advocate for a necessary scientific indomitability of the Anthropocene

in order to maintain its permanent capacity to induce new reflections and trans-

formations, not only of knowledge but also of existential ones (Taddei, Scarso, and

Castanheira 2020). Faced with the imminent fall of the sky (Kopenawa and Albert

2015) and the intrusion of Gaia (Stengers 2015), only with a new interspecific sen-

sitivity and cooperation between different ecological knowledge can we address the

challenges of habitability in the Anthropocene (Tsing 2019).

If there is a world to come (Danowski and Castro 2017), it will not be built upon

the marginalization of Indigenous knowledge, which is inseparable from the his-

tory and future of the Amazon as the center of the world and a microcosm of the

Anthropocene. It will also not adhere to the epistemological pattern of science from

past centuries: guided by a singular expertise and positioned hierarchically, cogni-

tively, and culturally superior to others (Danowski and Castro 2017; Tsing et al. 2021;

Tsing 2019; Stengers 2023; Krenak 2019). As Danowski and Castro argue (2017: 159),

engaging in dialogue with Indigenous knowledge represents the only viable future,

not a remnant of the past. In updating Spix and Martius and facing the crossroads

of the Anthropocene, Indigenous peoples will need to be our guides once again.
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Biodiversity in Mesoamerica from the Mid-Nineteenth

Century to 1950

Dialectics between the Capitalinian and Communian Ages

Alberto Betancourt Posada

Biodiversity involves all varieties of life in their different forms, levels, combina-

tions, and scales. It is expressed in the existence of different ecosystems, species,

and varieties within a species. Biodiversity can occur in ecology (biogeographical

realms, biomes, provinces, ecoregions, ecosystems), the diversity of organisms (or-

der, genus, family, species, population), or genetics (populations, individuals, chro-

mosomes, genes, nucleotides).Human activity affects, reduces, or enhances biolog-

ical diversity. This was also the case in Mesoamerica between 1800 and 1950, when

two models of relation to and use of biodiversity coexisted and rivaled (and in fact

remain in competition): the agroecological communitarian model and the nature-

reifying capitalist model. The first has been driven by native peoples and peasant

communities. Communitarian and subaltern, it has conserved but also increased

biodiversity by diversifying ecosystems, species, populations, and genes.The other

colonizinghegemonicmodel hasbeen implementedby the external and internal rul-

ing classes, which have promoted the region’s subsumption into the capitalist eco-

nomic system and enacted a way of producing and relating to nature that has cre-

ated acute crises on various scales of biodiversity,brought ecosystems to the brinkof

collapse, reduced biodiversity, and eroded genetic diversity. In short, Mesoamerica

experienced the confrontation between an agroecological economy and a pecuniary

economy. However, first, the geographic area of study must be defined.

The XXVII International Congress of Americanists, held in 1939, commis-

sioned Paul Kirchoff to delimit the area made up of the southern half of Mexico

and almost all of Central America (except for a small eastern strip). The distin-

guished anthropologist postulated the existence of a cultural superarea that he

called Mesoamerica, formed by culturally and linguistically diverse societies of

superior cultivators, which shared, among others, the following features: common

agricultural practices; the organization into calpulli-like clans; the use of a calendar

of eighteen months, twenty days, and five additional days; and the existence of

numerous domestication and diversification processes that gave rise to numerous
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varieties of corn, beans, chili peppers, pumpkins, nopals, sapotes, avocados, quin-

toniles, purslane, and green tomatoes, as well asmore than 5,000 edible,medicinal,

cosmetic, and ornamental plants. The domestication and diversification processes

developed by the native peoples: a) have contributed to the diversification of land-

scapes (Casas 2016); b) have invented agroforestry systems with low ecological

impact (Moreno 2016); c) have generated abundant agrodiversity (Boege 2008); d)

have produced real germplasm banks; and e) have created species with enormous

plasticity and genetic richness. It is, therefore, possible to affirm that Indigenous

peoples have become a true diversifying evolutionary force (Casas 2016). Conse-

quently, both at the beginning of the nineteenth century and today, the diversity of

ecosystems, species, populations, and genes inMesoamerica is the result not only of

the confluence of the nearctic and neotropical bioregions, but also of a long history,

in which the native civilization has beenmodifying and enriching the environment.

In this way, as Moreno rightly points out, native peoples have developed agro-

forestry systems that have allowed them to co-create biocultural landscapes, such

as the florid deserts of Tehuacán, Puebla, the diversified fog forests of the Altos de

Chiapas, the agrodiverse rainforests of the Lacandona Forest, or the oak pine forests

of the Purépecha Plateau. The same can be said of many of the Central American

landscapes among which the following can be highlighted: “Petén-Veracruz moist

forests (Guatemala), Isthmian-Atlantic moist forests (Honduras, Nicaragua, Costa

Rica), Talamancan montane forests (Costa Rica, Panama), Central American pine-

oak forests (Guatemala-Honduras), the Belize Pine Forest (Belize-Guatemala), the

Chirripó páramo (Costa Rica), the flooded forests of El Petén (Guatemala), Chocó-

Darién moist forests (Panama), [and] the Caribbean mangroves (Honduras, Costa

Rica, Nicaragua, Panama).” (McCarthy and Salas 1999: 26)

The Clash between Two Models of Relationship with Nature

Between 1800 and 1950, Mesoamerica experienced tension between two different

models of relating to nature and specifically biodiversity. On the one hand, native

peoples and peasant communitiesmaintained the pre-HispanicMesoamerican civ-

ilizationalmatrix: nature’s sacral character; low ecosystem impact agroforestry sys-

tems; crop rotation;multiple landuse; andagrodiversificationprocesses.At the turn

of the nineteenth century,deepMesoamerica (Indigenous people and their culture) re-

mained (as it is today) a true telluric force, in the sense that it changed the face of the

earth by contributing to the diversification of landscapes, species, and genes.Native

peoples continued to exist, remain active, and struggle to persist, update, re-exist,

and flourish.

In counterpoint, the capitalist-neocolonial civilizationalmodel conceived of na-

ture as a commodity and natural resource; extracted strong amounts of raw mate-
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rials from ecosystems (e.g., railroad sleeper wood); overexploited aquifers; sowed

monocultures; contaminated soils, water, and land with agrochemicals; and built

large urban systems.

The clash between these two models involved the duel between two possible fu-

tures, the agroecological economy vs. the pecuniary economy, or in other words, the

Capitalinian Age (currently dominant) vs. the Communian Age. To explain the latter

terms, it is useful to refer to John Bellamy Foster and Brett Clark (2018), who pro-

pose considering the Anthropocene as a new geological and historical epoch, which

begins with what they call the Capitalinian Age, characterized by the exploitation

of human beings and nature, a series of environmental compulsions caused by the

insatiable reproduction of capital (well described by Rosa Luxemburg), the acceler-

ation of species extinction, and the real risk of the extinction of the human species,

for example by a nuclear holocaust. Their text is very suggestive because it posits

the chance of moving to a second Anthropocene Age, called the Communian, which

would only be possible in the event of a revolution of consciousness and productive

practices, giving rise to the common good and care for nature. Taking up this con-

ceptualization of the Anthropocene, this text proposes that, between 1800 and 1950,

Mesoamericawas the scene of a collision between two civilizationalmodels: the cap-

italist-colonial-patriarchal project or a destructive Anthropocene and the agroeco-

logical project sustained by the native peoples or a positive Anthropocene.The latter

might have been the germ of another possible future and the potential bearer of a

Communian Age, as it was less anthropocentric and more harmonious with the di-

versity of life on Earth, coinciding with what the native peoples consider buen vivir

(good living) or lekil kux far (in Tseltal Maya).

Two Ways to Relate to Biodiversity: Mesoamerican Civilization vs.
European Colonialism

Three thousand years before the arrival of the Spanish, Mesoamerica constituted

one of the agricultural centers of origin (Vavilov 2012).The region developed impor-

tant processes for the domestication and diversification of landscapes (intervened

with domesticated trees, for example, sapote), ecosystems, plants (e.g., more than

1,100 varieties of maize andmany varieties of nopals), animals (such as turkey), and

microorganisms (e.g., bacteria for the production of pulque or huitlacoche, a deli-

cacy based on maize fungi). Although they were interrupted and sabotaged during

the colonial period, domestication processes remained alive in 1821 with the decla-

ration of independence of New Spain and the Captaincy of Guatemala. Domesti-

cation practices involved the production of a robust corpus of knowledge about the

area’s landscapes and ecosystems, the creation of agrodiversity, the establishment

of community forms of agricultural production compatible with the preservation
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of wilderness, and the development of intergenerational plant breeding processes.

Mesoamerican farmers and, notably, women practiced long intergenerational seed

selection processes, which fostered the artificial emergence ofmany varieties of the

same species (e.g.,nopals, tomatoes,magueys,beans, and chilies, amongmanyoth-

ers).Theproduction of plant varieties encouraged the genetic enrichment of species

and varieties and the formation of rich germplasmbanks. To thismust be added the

consolidation of a super-strong sustainable system of production of highly nutri-

tious, tasty, and accessible food (Casas 2016). During the conquest, colonial period,

and independence, the European and Mesoamerican elites perceived Mesoameri-

can landscapes and ecosystems, especially tropical ones, as pristine, but in reality,

they were co-creations. Despite the destruction caused by three centuries of colo-

nial rule, the Indigenous population had intervened in and regenerated ecosystems

to the extent that “soils, forests,water sources, andwildlifewere greater in the 1800s

than in 1850” (Goebel McDermott 2019).

At the beginning of the nineteenth century, many native peoples and peasant

communities kept alive the civilizational matrix that allowed them to conserve wild

biodiversity, generate new domesticated biological diversity, and genetically enrich

organisms. At the end of the viceroyalty, the Mexican empire (which fleetingly in-

cluded all of Central America) had a population of 6 million Indigenous people, dis-

persed in approximately 4,000 towns, constituting 60 percent of the population,

22 percent mixed race and Afro-descendants, and 18 percent listed as white (Fal-

cón 2015). During the independent period, liberalism’s implementation and vision

of progress implied the refunctionalization of the Mesoamerican territory in the

service of the U.S. American and European markets.The new economy led to dras-

tic changes in the way nature was related to and caused significant changes in the

territory. According to Challenger (2009), with the consummation of independence

in Mexico and Central America, some colonial-origin trends were accentuated that

negatively affected a wide variety of ecosystems.The expansion of the livestock in-

dustry, uncontrolled grazing, and feral animals, for example, drastically altered the

grasslands. Forests suffered from the expansion of mining and the installation of

smelters (beneficios mineros). The emergence of incipient proto-industrial processes

– especially within the hacienda – increased the demand for mesquite and other

wood species that could be used as firewood to feed an increasing number of boil-

ers. Desert areas experienced overhunting of pronghorn and bighorn sheep. The

moist forests were ravaged by the continuous looting of precious woods, such as

cedar and mahogany, for the construction of beautiful houses and furniture in var-

ious countries and cities in Europe (Challenger 2009). The intensive use of these

woods in Londonmansions stands out as a significant example. As noted by Gómez

López (2022),between 1840and 1950, the loggingactivitiesbeganwith the clearingof

chechen, dyewood (palo de tinte), and pochote from the rainforests of La Chontalpa,

located in Tabasco, transporting the wood across the Usumacinta, Mezcalapa, and
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Grijalva rivers. The logs, poles, or planks were shipped to Europe from Coatzacoal-

cos, Minatitlan, and the port of Veracruz. The rapid deterioration of the jungles of

Tabasco forced the loggers to move to the Lacandon jungle, in Chiapas. On the bor-

ders between Tabasco and Chiapas, there were extensive and fragrant mahogany

forests. Large farms dedicated to the exploitation of cacao, tobacco, sugarcane, rub-

ber, and woods were soon built in the region, which exploited mainly rubber, gum,

mahogany, and cedar (Gómez López 2022), dramatically transfiguring the jungle.

In contrast, while the neocolonial enclave economy spoiled temperate forests,

jungles, grasslands, and deserts,many native communities and peoplesmaintained

highly diversified agricultural production practices and even continued important

processes of diversifying landscapes, ecosystems, species, and genes.

In addition, biodiversity was enriched when a form ofmestizo agrodiversity de-

veloped, adapting species from Europe. For example, in El Salvador, indigo, sugar,

and balsam were sown and adapted to new climatic conditions. The mestizo land-

scapes increased the biological versatility of the territory. “IIn many towns wheat,

corn, rice, beans, chickpeas, potatoes, bananas, cassava, cacao, indigo, avocados,

cochineal,amongotherproductsweregrown.Fruits suchas coconuts,mangoes,an-

nonas, watermelons,melons, jocotes, etc. Livestock were raised, and woods such as

mahogany, cedar, pine, laurel, oak, oak, cypress, courbaril, balsam were produced,

some of which were valued for construction.” (Bernal Ramírez 2009: 15)

As Goebel Mc Dermott (2019) has rightly pointed out, at the beginning of the

nineteenth century, Latin America and, especially Central America, “became the

most modern of the new Europes as the predatory economy determined the rela-

tionship between society and nature.” At the same time, however, native peoples

resisted the imposition of this model that damaged ecosystems. For example,

many of the crops and animals of the nineteenth century had as their center of

origin Mesoamerica, including maguey, corn, epazote, copals, turkey, chapulines,

purple snail, or grana cochinilla; others were brought by Europeans and required

adaptation and/or diversification processes in Mesoamerica, such as carrot, onion,

cauliflower, rice, spinach, garlic, and wheat, to name just a few.

Foundations of Mesoamerican Environmental Thinking

The defense of ecosystems and biodiversity emerged in Mesoamerica even earlier

than in the United States (Simonian 1999). Since late colonial times, and during the

first years of independent life, several thinkers raised the need to develop their own

biological knowledge, apart from Europeans. That is, a national science different

from colonial science and based on Indigenous knowledge of nature.Maria Euge-

nia Constantino (2019) notes the eagerness of scientist José Antonio Alzate to rectify

European truths through knowledge rooted in the American context. In his stud-
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ies on hummingbirds published in the Gaceta de Literatura de México, he questioned

the purely bookish European knowledge that lacked empirical verification on the

ground. He also questioned the lack of direct observation of (American) nature and

the lack of awareness of local knowledge.His appreciation of traditional knowledge

makes him a precursor to ethnobiology and, specifically,Mesoamerican ethnobiology.

The Novohispanic naturalist also advocated science based on empirical observation

fromAmerica. To cite one case, he captured a hummingbird that was brooding, col-

lected its nest andmade various observations about its breeding process. According

to Constantino, Alzate captured a bird that “was brooding two eggs; he had collected

itwith everything, including itsnest, toweigh,observe,and thenwrite adetailedde-

scription of the place where it had nested” (2019: 467). His observation allowed him

to detect and analyze the nest materials, incubation time, feeding process, appear-

ance, and development of the chicks and, from that point on, challenge European

ornithology.

Another important effort to learn about American biodiversity and revalue local

knowledge that would allow for its conservation and rational use was undertaken

by the German scientist and naturalist Alexander von Humboldt. His findings, ob-

tained through his valuable botanical expeditions, were recognized as an invaluable

contribution to the (American’s) self-knowledge of nature and its inhabitants. On

December 22, 1854, the Mexican government awarded him the Grand Cross. When

Humboldt died on May 6, 1859, Benito Juárez, then a refugee in Veracruz, said that

Mexico “owed him special gratitude for the studies hemade on the nature and prod-

ucts of its soil” (Ortega andMedina 2015).

Community Agroforestry Systems in Resistance to Intensive Resource
Extraction

In Mesoamerica, during the second half of the nineteenth century, approximately

seven out of ten people lived in the countryside.The population’s robust Indigenous

substratum and the persistence of common lands led to the conservation and diver-

sification of ways of life: multiple land use; the promotion of complex agroforestry

systems; the planting of crowded family gardens with abundant species; and the

continuous exchange between wild and domesticated nature, carried out for exam-

ple through practices such as beekeeping,mushroom harvesting, and the collection

of wild plants. The communal lands maintained what might be called community

reserves raided by girls and boys who “cooperated with their families by collecting

firewood, zacate,medicinal herbs, stones, fruits” (Falcón 2015: 112).

At the beginning of the second half of the nineteenth century, the boom in ha-

ciendas and the liberal economy strippedmany communities of their lands, waters,

and mountains; it also increased pressure on a wide variety of ecosystems. In Mex-
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ico, the reform laws and the promulgation of the Constitution of 1857 imposed the

secularization of church property, encouraged an intense process of appropriation

of Indigenous territories, and sharply concentrated land ownership. In 1876, at the

beginning of the Porfiriato, there were 8,000 farms, which imposed semi-slavery

conditions on their workers, drastically changed land use, and implemented a pro-

ductive model that overexploited numerous ecosystems. In the Yucatán, henequen

haciendas, sugar mills, and the construction of infrastructure for export seized the

communal lands; the violence sparked the Mayan rebellion of las Cruces Parlantes

(Reina 2021). In Chihuahua, immense haciendas for livestock were formed. Cof-

fee haciendas flourished in Chiapas (Falcón 2021). The haciendas’ consolidation

transformed the ways of producing, required new materials, and gave rise to other

types of jobs: large cane plants, coal manufacturers, cattle ranches, fishing fleets,

and copper industries emerged. Additionally, modern mines and proto-factories

(within the hacienda) emerged. For example, in Morelos, trapiches (animal-powered

mills) were used to obtain sugar and spirit; in the Yucatán, large areas of henequen

were sown to satisfy the demand of industrial facilities where fabric and jute ropes

were manufactured (Falcón 2021).The haciendas disrupted everything: landscapes,

land uses, water consumption, labor relations, and even food.

Railway construction drastically affected the vast majority of Mexican ecosys-

tems; it involved a huge demand for wood for the manufacture of sleepers that led

to the clearing of forests and the intensive use of water in blast furnaces where rails

andmachines were produced.The construction of theMexican Central Railway, the

MexicanNationalRailway,and theSonoraRailway, to take a fewexamples, set off the

immoderate exploitation of trees, converting vast sites “into bare and barren lands”

“with hot and dry climate.” This process destroyed the beneficial climate that once

prevailed in these regions. Demand for timber unleashed the greed of many com-

panies that paid paltry sums for its extraction, such as the Compañía Industrial de

Michoacán S. A. (Pérez 2022).

The second half of the nineteenth century was characterized by the clearing of

vacant territories (all those that did not belong to a single individual) and the dis-

possession of community land. Many Indigenous and peasant families lost land,

forests, waters, and mountains.The loss of their lands and commons generated an

intense process ofmass proletarization,peonage, and the growth of cities.The com-

munities tenaciously defended their lands, natural resources, and biodiversity. Re-

sistancewas sometimes legal and peaceful, but onmany occasions, in the absence of

a response, it turned into violent riots. Many communities managed to conserve at

least part of their lands, forests,grasslands, lakes, rivers,bodies ofwater, andmoun-

tains as working commons (Falcón 2021).

Towards the last third of the nineteenth century, authoritarian governments led

by dictators rose to power in Mexico and Central America and promoted modern-

ization processes from above to hook the region to the locomotive of progress. In
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practice, theirmodernizing vision involved refunctionalizing the territory of the re-

gion to subsume it into the capital reproduction cycles of the United States, Britain,

Germany, and other core countries of the world economy. In Mexico, Porfirio Díaz

(1876–1910) came to power; in Nicaragua, José Santos Zelaya (1892–1909), and in

Guatemala, Manuel Estrada Cabrera (1898–1920). In El Salvador, Rafael Saldívar

(1876–1885) ruled during the so-called Coffee Republic (1876–1991).

In Mexico, the productive changes of Porfiriato greatly affected ecosystems. As

Ezcurra, Montaña, Carrillo, and Delhoume (1988) have rightly pointed out, the re-

gion’s reorientation toward the U.S. market stimulated the extensive breeding of

cattle to satisfy demand, causing a profound alteration of prairie ecosystems. The

way livestock were managed caused a serious deterioration of vegetation, soil, and

hydraulic dynamics.

On the other hand, forest clearing for coffee planting and timber extraction for

railroad sleepers was very destructive for mountain cloud forests (bosques mesófilos)

and temperate broadleaf-coniferous forests. Landslides and dispossession of land

from Yaqui Indians affected diversity on the fertile banks of the Yaqui and Mayo

rivers.

The Claim to Traditional Knowledge:
Ethno-Botany and Ethno-Agroecology

In Mexico, during Porfiriato, systematic racism was practiced, “theoretically justi-

fied” by the positivism of so-called “scientists.” However, intellectuals also claimed

the sophistication, value, and usefulness of traditional knowledge. Francisco del

Paso y Troncoso, a Mexican humanist, made a thesis entitledHistoria de laMedicina,

in which he enthusiastically extolled the knowledge of “the medical matter in the

ancient Mexicans,” emphasizing the achievements of the Indian peoples “whose

intelligence is of the greatest interest.” Moreover, another work of his, La Botánica

entre los nahuas, “addresses the botanical gardens of the Nahuas, their Synonymy,

Linguistics, Iconography, Nomenclature, and Taxonomy. In his text, he put into

play his talents as a keen Nahuatl scholar, documentarian, and librarian” (Museo

Nacional de Arqueología, Historia y Etnografía 1992: 308).

Francisco del Paso y Troncoso’s passion for knowledge of Nahuatl earned him

an invitation from naturalist Alfonso Herrera to teach a course on this subject at

the Escuela Nacional Preparatoria. On August 21, 1887, he made a speech before the

statue of Cuauhtémoc.When the president removed the veil, he began his speech in

Nahuatl describing the rise, reign, and fall of the last Aztec emperor and said:

At the very high level reached by the knowledge acquired by the civilized peoples

of ancient Anahuac in the scientific branches that depend on observation, espe-
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cially nature. Thus, it is known to all that Natural History and Astronomywere cul-

tivated by the Indians with the greatest care. Netzahualcoyotl, the Acolhua king,

had reportedly drawn in his palaces all the rare plants and animals that existed in

his domains. (Museo Nacional de Arqueología, Historia y Etnografía 1992: 357)

Franciscodel Paso’s research vindicated the existence of a properNahuatl taxonomy,

nomenclature,andpharmaceuticals.Nahuatlmedicine,heargued,wasbasedon the

empirical knowledge produced in the botanical gardens.

Agrarian Capitalism and the Americanization
of the Central American Landscape

In 1899, the United Fruit Company installed plantations in Costa Rica, Nicaragua,

and Panama, causing drastic changes in landscape and biodiversity. In the Cen-

tral American countries where the United Fruit Company penetrated, the forests

were cleared, the lands were drained, canals were introduced, and banana mono-

cultures were planted. Historian John Soluri (2005) presents photographs from the

fruit company archive showing workers swarming the Costa Rican tropical forest.

In that country, the construction of railway tracks went hand in hand with the ba-

nana plantation.The compulsive planting of this fruit had numerous consequences

in Panama, to cite another case: it turned extensive forests into large monocultures

and practiced an intensive use of chemicals in crops; the ecological imbalance led to

a greater presence of malaria, an extensive outbreak of the pathogen black sigatoka

and the proliferation of terciopelo snakes in crops (Soluri 2005). In Honduras, con-

cessions to railway companies to remove bananas were accompanied by permits for

massive timber harvesting, water use, andmineral extraction.

Mesoamerican peoples had cultivated forests rich in biodiversity and hadmodi-

fied them (alongwithproductivepractices) to support a largerpopulation in a fragile

ecological balance,managing to maintain forests abundant in precious wood trees.

In contrast, the global demand for timber and colonization underwent an abrupt

biophysical rearrangement that intensively extracted precious timber, for example,

on the banks of Honduras (Goebel McDermott 2019).

In 1901, underManuel EstradaCabrera, theUnited Fruit Company planted large

areas of coffee in Guatemala. Beginning in 1904,Minor Keith signed a contract with

the dictator to build the first railroad line between Antigua Guatemala and Puerto

Barrios, creating conditions for the establishment of the banana and coffee plan-

tations that would spread throughout the territory. Rainforests were dismantled

and transformed into banana plantation plains. Keith boasted of “turning virgin

land into productive soil.” Traditional Mayan agriculture, which had maintained

biodiversity so effectively that the forest seemed pristine,was replaced by “scientific
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methods of agriculture.”Monoculture replaced theMayanmilpa (polyculture). Crop

rotation was displaced by the exploitation of soils until they were exhausted. Grad-

ually an agrarian capitalism was consolidated based on an export coffee economy

driven by the dictatorship of Justo Rufino Barrios: “In 1905, for example, Guatemala

exported 36.6 million kilos of coffee, and beforeWorldWar I, the figure rose to 50.2

million kilos” (Torres 1984: 141). During that period, a core of German landowners

(latifundistas) linked to the trading and banking houses of Hamburg and Bremen

consolidated in the Verapaces region: “For example, in 1913, the 170 German-owned

model farms produced 39 percent of the exportable crop (out of a total of 40.5

million kilos)” (Torres 1984: 142). In the midst of this ocean of destruction, some

islets of conservation remained. In 1870, the Astilleros Municipales were protected

as natural forests (Mc Carthy and Salas 1999).

In Nicaragua, between 1870 and 1909, an agro-export model was introduced

that drastically altered the relations between society and nature. “The land’s hunger

for coffee” drastically altered the relations hacienda owners, ranchers, coffee grow-

ers, and merchants had with Indigenous peoples and small farming communities.

Many Indigenous people became day laborers in semi-slavery. The supply of coffee

for American tables caused a continuous abandonment of food production for

the local population and generated food vulnerability. The outward orientation of

Latin American economic policies towards the world markets – the desarrollo hacia

afuera – destroyed both ejidos and privatized communal land, introducing intensive

cultivation of rubber, cacao, vanilla, and sugarcane (Sola 2007).

In Panama, the construction of the canal involved, among other things, the cre-

ation of the reservoir Lake Gatun between 1907 and 1913, transforming numerous

summits into islands and causing a significant loss of biodiversity. According to

Bennet (1998), recent research showed that when Barro Colorado was a summit it

housed 108 mammal species, but when it became an island, only forty-five species

survived.The contraction of space decreased the predators of peccaries and pizotes

(also called white-nosed coati) causing overpopulation; as a result, the nests of nu-

merous species suffered furious attacks.

Environmental Apocalypse, Mexican Revolution, and Conservation
Policies

Between 1910 and 1950, various changes were made in the productive structure of

Latin America, leading to a developmental model that increased pressure on biodi-

versity (Infante-Amate,Urrego and Tello 2020), the emergence of various socioenvi-

ronmental conflicts, and the birth of important public policies of biodiversity con-

servation.The damage to biodiversity had different causes. Increased net exports of

materials, biomass, fossil fuels, metals, and non-metallic minerals destroyed large
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areas of forest and vegetation. Extraction of oil, minerals, and timber led to terri-

tories of predation, social conflicts, and dysfunctional institutions. Monocultures

depleted soils and contaminated water sources.

In 1910, theMexican Revolution broke out as a result of numerous political, eco-

nomic,and socio-environmental conflicts.Oneof themost active sectorsduring this

important social movement was Indigenous peoples. For example, the movement

headed by Emiliano Zapata took up arms to demand the restitution of lands, wa-

ters, mountains, and forests that were common property. Many of the peoples who

joined the rebellion against the dictatorship of Porfirio Díaz were imbued with a

strong communist spirit: “when the Diaz government fell, not a few towns still had

at least someof their landsandwaters,especially forests,mountains, lakes andother

assets that should continue to be exploited by all of them” (Falcón 2021: 117–118).

The vindication of the commons, Indigenous values, knowledge, and prac-

tices was also expressed in the field of science. Maximino Martínez pioneered

ethnobotany, agroecology, and biodiversity conservation based on the defense of

Indigenous knowledge. According to researchers María del Consuelo Cuevas Car-

dona and Carmen López Ramírez, Maximino Martínez, who started his career as

a schoolteacher, organized a school garden on the street La Piedad, exemplary in

many ways, by forming crews of youth agriculturists who worked the land, while

learning agriculture and practical botany: “Half of the harvest would be distributed

among the children to take home and the other half would be sold to buy tools and

supplies for school” (Cuevas Cardona and López Ramírez 2009: 981) The example

was found in many surrounding schools. Later, Martínez participated with Alfonso

Herrera in the Biological Studies Division. From there, Martínez promoted biodi-

versity conservation and participated in an expedition to various islands and bays

of Baja California that resulted in a presidential decree of Álvaro Obregón to protect

Guadalupe Island, located west of the peninsula. The measure banned the hunting

of elephant seals, saving them from aggression by hunters and allowing them to

spread across the peninsula. In addition, Maximino Martínez participated actively

in the Botanical Garden and was in charge of creating the National Herbarium and

receiving the collections from the aforementioned institutions. Among them, for

example, the collection from the National Medical Institute is noteworthy. Founded

in 1885, it had gathered about 15,000 specimens. In 1933, he published Las plan-

tas medicinales de México, a text that collected much of the research on medicinal

plants used by different Indigenous communities in Mexico (Cuevas Cardona and

López Ramírez 2009: 981). Later, now in the Ministry of Development, Maximinio

Martínez explains his argument regarding the importance of Mexican biogeogra-

phy and its multiple uses: “To have data at any time on whether this or that plant

exists in Mexico, in what places, its growing area, how much it is harvested or can

be exploited, the possibility of being grown in a certain region, etc.” (cited in Cuevas

Cardona and López Ramírez 2009: 990)



254 From the Mid-Nineteenth Century to 1950

In 1934, when General Lázaro Cárdenas’ regime began, he carried out major

agrarian reform, endowed land to numerous ejidos, and allowed for the emergence

of a Mexican model of biodiversity conservation. His government was prodigious

in experimenting with various forms of restitution of common property and in

creating public property, for example through the creation of national parks. It also

formulated conservation policies that simultaneously proposed biodiversity con-

servation, community empowerment, and the economic development of forests.

Similarly, newmodels of agricultural, agro-industrial, and agroforestry production

were introduced. According to Emily Wakild (2011), in her book Revolutionary Parks,

during the government of General Lázaro Cárdenas a highly original model of

public natural parkswas formulated inMexico, aimed at preserving natural cultural

heritage and biodiversity, as well as intersecting economic production with social

justice. While preservation was among its goals, the government achieved this by

promoting the enjoyment of nature among the Mexican population. Parks became

an environmental education space. Revolutionary Parks analyses four cases of iconic

national parks: Lagunas de Zempoala (1936), aimed at tourism, social welfare, and

environmental restoration; Izta-Popo (1937), created to stop the clearing of the oy-

amel fir forest, predated by the San Rafael paper industry; La Malinche, focused on

preserving the forest tomaintain the watershed and avoid intercommunal conflicts

over resources; and finally, El Tepozteco, emblematic of the relationship between

nature and culture, a space where the archaeological zone and the forest become

observatories that resist, challenge, and offer alternatives to modernity (Tortolero

2014).

Conservation Efforts in Central America

Central America is home to around fifty-one native peoples. Its presence in the area

dates back more than 11,000 years, during which these peoples have changed the

plant composition of their forests that still had amixture of wild vegetation and in-

troduced or modified species at the beginning of the century.The Indigenous pres-

ence has changed forests through the practice of tilling, felling, and burning; the in-

troduction of species; and the construction of canals. Nevertheless, it has also pre-

served them through the construction of terraces that conserve soils, the multiple

use of their territories, and the practice of orchards and family gardens, which es-

tablish a coexistence between wild and domesticated. In El Darien, Panama, to cite

one case, there are significant remnants of tropical forests that have enjoyed sec-

ondary plant succession for the past 350 years. Many traditional agricultural land-

scapes contributed to biodiversity conservation, peasant income, preservation of

forested areas,preservationof riparian areas, andmaintenance of floristic complex-

ity (Harvey 2008). In the second half of the nineteenth century,many native peoples
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of Central America continued to maintain the Mesoamerican tradition of respect-

fully relating to nature. For example, the Q’echi’ of Guatemala, in the Alta Verapaz

region, continued to produce valuable ethnobotanical and ethnozoological knowl-

edge based on careful observation and interaction with the environment.Thanks to

this sophisticated ecological knowledge, they contributed to conserving the biodi-

versity of the ecoregion (Velázquez 2021).The reservation ofBosawas, an Indigenous

territory, is notable in Nicaragua. There were also important conservation efforts

from the Embera-Wounaan and the Ngäbe, in Lake Chiriquí and Bahia Almirante,

Panama.

In counterpoint, between 1899 and 1930, the United Fruit Company became

the largest agricultural enterprise in the world and completely transformed the

landscape of Central America and the Caribbean. It appropriated 525,000 acres of

tropical landscape, altering them drastically and profoundly. In addition, it leased

another 3 million acres chiefly to produce bananas. This land use change turned

huge areas of tropical rainforests into “savannas” of large-scale mono-plantations,

americanized the landscape, and reinforced the expansion of the “progress” frontier

by clearing of forests that had remained in excellent conservation condition. The

agroexport, aristocratic agriculture (so called because of its concentration in a few

hands) wiped out “virgin lands” (although as already mentioned these were mostly

landscapes co-created by communities); it changed weather patterns, topography,

and soil composition.This activity brought many ecosystems to a head on the verge

of no longer being able to reproduce. Starting in 1910, the company, in full control

of production, started large-scale plantations and promoted the construction of ex-

port infrastructure.Thediscourse legitimizing its activities led to the denigration of

the agricultural practices and knowledge of the local inhabitants, a representation

of the territory as waste (baldío), the use of intensive land plowing with machinery,

the deployment ofmass fencing, and the construction of roads.According to Justine

Holme (2013), U.S. Americans conceived of the conquest of Central America in a

spirit similar to the conquest of theWest:

Seeking the successful creation of neo-American environments, United Fruit ‘at-

tacked’ the jungle landscapes while simultaneously developing widespread sani-

tation programs to eliminate the prevalence of tropical disease. Carving their way

into the jungle, United Fruit labourers under the guidance ofCompany engineers

removed dense underbrush, felled forests, cleared pathways for rail lines, and ex-

cavated intricate drainage systems designed to empty swamps and lower water

levels. Acre after acre fell under the relentless blades of Company workers who

were charged with eliminating environmental obstacles and paving the way for a

new Americanized version of Nature. (Holmes 2013: 13–14)
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The creation of this New American landscape, in its effort to dry swamps and clear

the jungle, unintentionally created conditions for the reproduction of the Aegis

Agypti and Anophelesmosquitoes, which spread yellow fever andmalaria.

In El Salvador, at the turn of the century, the area of coffee production expanded

markedly and twelve families took over almost all production. InHonduras, the Tela

Rail Company, a subsidiary of United Fruit, owned 400 acres for banana cultiva-

tion. Almost the entire north coast was occupied by three companies that drastically

transformed the landscape (Arenas 1990). In Costa Rica, coffee production fell by 50

percent between 1926 and 1929 (Arenas 1990).

During the 1940s, in Honduras and Costa Rica, where large fruit companies

owned 20 percent of the agricultural area, some coffee and banana cropswere aban-

doned in order to introduce the production of cacao, abaca, and oil palms. Costa

Rica and Guatemala also expanded the area under sugar and cotton cultivation

(Arenas 1990).

Despite thedamage caused, therewere also conservation efforts in some regions

of Central America that resulted in achievements; for example, in 1928, the Half-

Moon Cay area of Belize was declared Crown Reserve. As Domínguez Molina (2021)

rightly points out, in 1952,FaustinoMirandapublishedhis book LavegetacióndeChia-

pas about the floraof that region, inwhichhegives anaccount of the antiquity,abun-

dance, and sophistication of the botanical knowledge of the native Mesoamerican

peoples of Central America. At a later time, theNicaraguanMinistry of the Environ-

ment and Natural Resources published Alfredo Grijalva Pineda’s book, Flora útil et-

nobotánica deNicaragua (2006), which reflects the importance of the botanical, phar-

maceutical, and agronomic knowledge of the peoples of the region in the first half

of the twentieth century.

Conclusions

During the period 1800–1950, two very different ways of relating to nature and

ecosystems coexisted. On the one hand, native peoples and peasant communities

continued landscape domestication and diversification processes; the domestica-

tion of plant and animal species; the diversification of plant species; multiple land

use; the promotion of agrodiversity; the formation of germplasm banks; and the

protection ofmountains, rivers, and soils. In contrast, the new colonizationmodels,

now liberal, promoted the extraction of raw materials; the overexploitation of re-

sources; and the implementation of an agricultural model based on the continuous

expansion of the agrarian frontier, founded on large landholdings and the use of

fertilizers and pesticides. In addition, it promoted the growth ofmonocultures; wa-

ter pressure; an increasing extraction of large volumes of wood; urban growth; and

the overdomestication of plants and animals. At the beginning of the second half
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of the twentieth century, the Capitalinian Age, as a colonizing project, was a hege-

monic force in the Mesoamerican territory. Its development-colonization model

perpetuated the dispossession of peasant communities, promoted an agroexport

model, and fostered excessive urban growth and the production of difficult-to-

degrade materials. This “civilizing” project resulted in the loss of large layers of

vegetation, loss of biodiversity, erosion of genetic wealth and critical degradation

of numerous ecosystems.

However, in Mesoamerica, native peoples continued to practice forms of rela-

tionship with nature based on super-strong sustainability.There is still an alive and

vibrant deep Mesoamerica, practicing sustainable ways of production, resacraliz-

ing land, preserving wild diversity, increasing agrodiversity, and diversifying land-

scapes. As Arturo Escobar (1993) has rightly pointed out, formulating a “theory from

below” entails not only recognizing the existence of capitalism, but also detecting

and mapping the forces that oppose it. This cartographic act implies the challenge

of contrasting the capitalist vision that expands across the globe, finding no other

economic way to resist it, with a new imaginary that includes an academic dimen-

sion – an epistemology of the South – that shows the persistence of other forms of

economic organization alternative to capitalism and that are capable of producing

worlds of life or, if you will, possible beautiful worlds.

TheMesoamerican peoples developed and kept alive an ecological economy that

Joan Martínez Alier (2004) calls authentic oikonomia, much more sustainable than

the pecuniary economy. If today there is potentially the possibility of building a

higher civilization that defends life andnot profit, it is thanks to the social resistance

that kept alive an alternative model. This impulse for life constitutes an important

contribution of Mesoamerica in the struggle to transform the Capitalinian Age, the

negative age of the Anthropocene, into a positive age – the Communian, to use the

terms of Foster andClark (2018). It cannot be knownwhat trendwill prevail globally.

Sometimesmarket forces and their self-destructive compulsions seemunstoppable,

but in the face of a situation of danger (environmental and civilizational), historical

optimism, in the sense of assuming the responsibility of imagining a better and

viable world, is a responsibility and a way to practice the principle of hope posited

by Ernst Bloch (2006): to take note in the present the possibilities for a better future.

Translated by Eric Rummelhoff and revised by Omar Sierra Cháves.
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Biodiversity in the Caribbean

from the Mid-Nineteenth Century to 1950

Reinaldo Funes Monzote

The Caribbean region is generally considered one of the most bioculturally diverse

regions on the planet, regardless of its geographic or geopolitical delimitation.Here

the chapter limits itself to the most conventional conceptualization: the islands in

the sea that gives it its name and the Bahamas (the Antilles Arch), together with

continental territories marked by the legacy of African slavery, such as Belize and

the Guyanas (in the Anglo-Saxon denomination West Indies). The inclusion of the

Hispanic nations of the continent around the basin usually has less consensus, al-

though there are many common socioeconomic and cultural patterns that gave rise

to the so-called Greater Caribbean (Gaztambide-Géygel 2014: 23–51).

The growing geopolitical influence of the United States, and its conversion into

the hegemonic power first in the Americas and then globally marks this long period

in thehistoryof the region.It isnocoincidence that theCaribbeanSea, togetherwith

the Gulf of Mexico, formed part of what was then known as the “AmericanMediter-

ranean,”a sort ofMareNostrumof thenorthern republic as akeypieceof theMonroe

Doctrine. The declaration of war on Spain to intervene in the war of independence

being waged in Cuba and the military occupation of the island, along with Puerto

Rico, the Philippines, and Guam in 1898, can be considered the formal birth of U.S.

imperialism.One of its greatest symbolswas the completion of the PanamaCanal in

1914, amajestic work ofmodern engineering seen as thematerialization of the “con-

quest of the tropics” by and for the “white man.” This encounter with the Circum-

Caribbean region, as Megan Raby (2017) argues, created the basis for the develop-

ment of tropical biology through the creation of experimental stations that proved

instrumental in the emergence of the modern science of ecology and biodiversity.

These pages will address three dimensions of the concept of biodiversity for the

Caribbean region.On the one hand, the process of the destruction of flora and fauna

as a consequence of the expansion of agriculture and livestock through plantations

for export or socioeconomic activities for local consumption; on the other hand, the

introduction of plant and animal species that contributed to configure new domes-

ticated landscapes; and finally, the efforts from science and government actions to

contain the accelerated loss of local biological resources or to diversify them in order
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to offer viable alternatives through the creation of scientific institutions or conser-

vationist provisions.

Factors such as the location in the tropical belt, the impact of climatic events

such as hurricanes or droughts, or the socioeconomic processes associated with the

plantation system are key to any study of the region’s biocultural diversity. But ref-

erence to them in other chapters and the existing literature free us to deal with their

implications for issues related to biodiversity (Schwartz 2015; Morgan et al. 2022:

187–252). At the same time, it should be kept inmind that the insular Caribbeanwas

early on one of the territoriesmost transformed by European colonialism.Themas-

sivemodification of the landscapes found in the Lesser Antilles – occupied since the

beginning of the seventeenth century by England, France, Holland, Denmark, and

Sweden – preceded one of the great milestones of what is now called the Anthro-

pocene era, the Industrial Revolution with its epicenter in England. In this sense,

the sugar revolution that began in 1640 in the small island territories of the eastern

Caribbean, which Spain had discarded as “useless,” was decisive (Higman 2000).

The first plantations in the Caribbean appeared in Hispaniola and in other His-

panic islands as early as 1518 to process sugar cane. But that initial growth was lim-

ited in scale in the midst of larger territories. This was not the case with the new

plantation model promoted by other European metropolises in the Lesser Antilles,

which, partly because of the limited space, soon became the dominant element of

an economy centered on agricultural products of high commercial value.The start-

ing point for this sugar revolution was the English Barbados (440 km²) and the then

French St. Kitts (176 km²), whose most accessible forested areas of were replaced by

sugarcane plantations in less than two decades.

With the advance of sugar, the socio-environmental changes that would trans-

form the ecology and society of the “sugar and slave islands,” as Alexander vonHum-

boldt (2011[1826]) called them,accelerated.Theplantations canbe considered tohave

contributed to the cultural heterogeneity of the region due to the complex amal-

gamation of European colonizers, enslaved Africans, and later arrivals of hired la-

borers, together with the few remnants of pre-Columbian populations. Similarly,

the impact on biodiversity can be assessed both in terms of the degradation of the

ecosystems found in 1492 and the new biota introduced consciously or by chance af-

ter that date. European colonization and the plantation economy favored the arrival

of new plants and domestic animals that provided traction and food, while encour-

aging the introduction of grasses and forages that were more nutritious than the

local grasses. In a certain way,more diverse agroecosystems emerged with the con-

tribution of species brought from the Old World and especially from other tropical

territories of Asia, Africa, and the so-called American neotropics, although at the

same time these introductions were key to the simplification of local ecologies or

the disappearance of more sustainable native cultivation techniques.
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This stage that it is our task to analyze is part of what Stuart McCook (2011) has

called the Neo-Columbian Exchange, with the boom in the transfer of plants, ani-

mals and pathogens from Asia, the Pacific, and Africa to the European colonies in

the NewWorld from the eighteenth century until 1930.With respect to the first in-

troductions that followed the conquest of America, several innovations contributed

to the acceleration of these transoceanic exchanges.These include deliberate efforts

to boost the agro-export economy in the Greater Caribbean, the existence of inter-

national public and private scientific networks such as botanical gardens and agri-

cultural stations, new transportation technologies of the steam age, and direct ex-

changes with other tropical regions in an increasingly intertwined world.

However, the extension of agriculture in general, and plantation agriculture in

particular, has at the same time posed a serious threat to native plant and animal

biodiversity. Before 1800, the Lesser Antilles already showed evidence of extinction

of several local terrestrial and aquatic species, along with the rapid proliferation

of invasive plant or animal species (Watts 1986). The same pattern of socio-envi-

ronmental change was repeated in other Caribbean islands between the late seven-

teenth and eighteenth centuries. From the initial nucleus in the Lesser Antilles, the

epicenter of the plantationsmoved to the English island of Jamaica and the western

part of Hispaniola where the French established the colony of Saint-Domingue or

Haiti. Both replicated the same processes ofmassive deforestation in flat areas near

the coasts and inland valleys for the production of sugar cane, cotton, coffee and

indigo in the mountainous areas. At the end of the eighteenth century, Haiti was

considered the richest colony in the world by European standards, being the largest

exporter of sugar, coffee and other tropical crops.

Logging

The sugar revolution and the plantation system were made possible by the massive

importation of slaves from Africa or hired laborers from other regions (India, Java,

China, Spain), together with the local resources of soil and biomass.The traditional

farming system relied heavily on slash-and-burn forest to obtain high agricultural

yields with the organic matter stored in the soil after land clearing. However, the

rapid deforestation of the smaller island territories led early on to the emergence of

innovations aimed at restoring land fertility, through the use of manure; or saving

fuel, using sugarcane bagasse.

Although much of the forest wealth of the insular Caribbean was destroyed to

make way for plantations, it was also an important resource for local construction,

energy supply, and the trade in timber and other by-products. Until the end of the

eighteenth century, the region’s precious woods, particularly mahogany and cedar,

were sent to European courts or allowed the construction of strategically important
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activities suchas shipbuilding inHavana (Funes 2008: 39–82).Among theCaribbean

forest by-products most in demand during the colonial period were the dyes ex-

tracted from trees such as the campeche wood (Haematoxilum campechanun) or the

smoke tree (Chlorophora tinctoria).

Mahogany trees, whose timber would be considered the most valuable in the

tropics, were subject to intense selective logging during the eighteenth and nine-

teenth centuries (Anderson 2012). The Caribbean region had an abundance of two

of its three species in the Americas: Jamaican, Spanish, Cuban, or Dominican ma-

hogany (Swietenia mahogani) and Honduran mahogany (Swietenia macrophylla). The

popular names express the main sources of origin of the precious wood obtained

frommahogany for international trade, although the distributionwaswider and in-

cludedother islands of theGreater Antilles,South Florida, and theCentral American

coast fromMexico to the Amazon basin.

The best example of the high value achieved bymahoganywas the establishment

ofBelize as aBritish colony.Thefirst settlements ofBritish subjects from theAntilles

date back to the seventeenth century after receiving concessions from the Spanish

crown to exploit the campeche wood, which produced a dye in great demand in the

wool industry.These territories were also abundant in Spanish cedar (Cederela odor-

ata) and Honduran mahogany, which were another source of wealth, used for ship-

building and cabinetmaking.Since the endof the eighteenth century,mahogany be-

came themainandalmost theonly sourceof income forBelize,gaining formal status

as a British colony in 1840 under the name British Honduras. In the 1920s an expert

on tropical forests and timber wrote about their economics: “The people in general

think in terms of timber, and timber is now almost synonymous with mahogany.

From the time of its earliest settlement the only important source of revenue has

been the forest” (Record 1926: 562).

CubaandHispaniola alsoparticipated in themahogany trade, replacing the sup-

ply from other islands, such as Jamaica and the Bahamas, the main sources during

the eighteenth century (Morgan2022: 97).AfterCentralAmerica’s independence, the

Republic of Honduras’ interest in promoting the mahogany trade, which boomed

between the 1850s and 1860s, led to frequent conflicts with British Honduras over

control of the forests.With the extension of supplies fromCentral and South Amer-

ica, it was in the last quarter of the nineteenth century that the Americanmahogany

trade reached its peak (Revels 2002).

Hispaniola saw amajor boost to the timber industry after Haiti’s independence

in 1804 and in the context of theHaitian occupationof the entire islandbetween 1822

and 1844. Along with coffee, forestry products became a main export item for the

Haitian side of the island. Until the middle of the century, there was an expansive

commercial phase in campeche wood, as well as mahogany and guayacán (Lignum

vitae) (Guaiacum officinale/Guaiacumsanctum), which were part of the payment of

the debt imposed by France on the new Republic for its emancipation. On the Do-
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minican side, timber extraction continued to increase after Haitian independence.

Its mahogany was one of the most prized in the market and large quantities of

campeche and fustete wood were also extracted, as well as guayacán.When several

of these species became scarce at the beginning of the twentieth century, the focus

of logging interests turned to the extensive pine forests of the central mountain

range (Moya Pons 2010).

There was also a timber boom in Cuba during the nineteenth century in areas

where cattle ranching still prevailed or, in amore ephemeral manner, in those areas

occupied by sugar plantations. The island was rich in mahogany, cedar, guayacán,

and fustete trees, which were in great demand in the United States and Europe.

However, sugar represented themain source of wealth, andmost of the forest cover

was eliminated tomakeway for the sugarmills,whichwere large consumers of fire-

wood (Funes 2008: 127–178). Puerto Rico had a similar process in its coastal plains,

anddue to its smaller territorial extension andhighpopulationdensity, the percent-

age of deforested area was higher at the end of the nineteenth century (Domínguez

2000).

Forest exploitation was generally carried out through selective logging. How-

ever, after the larger specimens were exhausted, the remaining smaller tress were

cut down as well.This was helped by new technologies applied to this industry, such

as steam engines in sawmills and tractors, which made it possible to penetrate to

more distant places. After the advent of the airplane, aerial observation was intro-

duced todetect thepresenceofmahoganyor other species of high commercial value.

Later, the chainsaw made it possible to intensify the rate of logging even more, al-

though there was not much left of the abundant forest wealth found by the Euro-

peans in the insular Caribbean.

A book by U.S. forester Tom Gill (1931) sponsored by the Tropical Plant Research

Foundation on the tropical forests of the Caribbean placed Trinidad, Haiti, Puerto

Rico andmost of Cuba in the group of countries that had lost almost all of their valu-

able forest cover of the past.The continental areas bordering the Caribbean, on the

other hand, belonged to the group that still possessed enormous virgin forests and

were emerging as a great source of timber for future exports. Deforestation in the

first group included the high demand for firewood and charcoal for domestic and

industrial uses.

The destruction of the forests of the insular Caribbean in the nineteenth century

andfirst half of the twentieth century did not go unnoticed by scientists and author-

ities. As timber stocks dwindled and agriculture encroached on the forest frontier,

concern grew about its economic and ecological future. The main objective was to

introduce a modern forestry administration, as occurred with the implementation

of theOrdenanzas deMontes paraCuba yPuertoRico by Spain in 1876. Similarly, in 1922,

a Forest Departmentwas created in Belize to establish scientificmanagement of the

Crown’s forests in the British colony.
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It should be added that it is not only the exploitation of precious wood or hard-

wood forests, but also of other types of forest formations present in the Antilles and

the continental Caribbean. Asmore accessible forest resources disappeared, the use

of ecosystems initially considered marginal expanded. This was the case with the

mangrove areas that began to be exploited for charcoal and firewood production,

not to mention the numerous dewatering projects that proliferated throughout the

region in the twentieth century to eliminate wetland areas.

Agroecosystems: Between Plantations and Smallholdings

Theslave revolution inHaiti in 1791 and the proclamation of its independence in 1804

marked the symbolic endof thepre-industrial slave plantation. Jamaica replaced the

French colony as the leading exporter of sugar. Around 1805, it produced the largest

sugarcaneharvestwith some 100,000mtof sugar,more than the 78,696mt obtained

in theHaitian plantations at the outbreak of the uprising.This event also catapulted

Cuba as amajor sugar producer, although it remained behind Jamaica until the late

1820s.No other Caribbean islandwas in a better position than the largest of the An-

tilles to capitalize on the new conditions of the sugar market in the context of the

industrial revolution in England, Europe, and the United States.

One of the reasons was the maintenance of the slave system against the poli-

cies promoted by the British Empire for the abolition of the slave trade and slav-

ery, which it dictated for its colonies in 1807 and 1834, respectively. In Cuba, on the

other hand, the slave trade, prohibited since 1820, continued illegally until 1866. Two

decades later, slavery was definitively abolished, several years after it was abolished

in Puerto Rico (1873). Another fundamental reasonwas the abundance of natural re-

sources and forests in the vast Cubanplains, as opposed to the levels of environmen-

tal degradation that the English and French colonies in the area faced in proportion

to their size.

But the decisive factor was the early irruption in Cuba of the technologies of

the steam era, which allowed a great increase in production in the context of the

so-called “second slavery.” This was the beginning of industrialized agriculture in

the tropics,with the broadening of steam engines in the refineries to power themill

since 1820. Shortly afterwards, althoughmore slowly, vacuum evaporators were in-

troduced in the boiler house, starting in the 1840s, and centrifuges in the following

decade, which completed the process of mechanizing the factory.

Added to this process was the transportation revolution with the use of

steamships to take the product to foreign markets and, above all, the early use

of railroads to transport it to the ports. Cuba was one of the first countries and

the second in America (after the United States) to have this means of transport

on its sugar plains, starting in 1837–38. This made it possible to penetrate into
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the interior more quickly and occupy the forest frontier to establish plantations.

Forests were synonymous with timber, firewood for boilers and fertile soils with

abundant organicmatter that allowed high yielding crops.This systemwas referred

to as portable or transhumant, similar to an open pit mine. With steam and fossil

fuel technologies, the occupation of space and the consequent loss of biodiversity

accelerated. The rapid reduction of avifauna observed by travelers and naturalists

was one of the most visible consequences (Funes 2020a: 147–151).

The combination of slavery and the technologies of the industrial revolution al-

lowed sugar production in Cuba to increase tenfold between the 1820s and 1870s.

The relationship with the United States was decisive as the main market and sup-

plier of much of the technology, raw materials, and foodstuffs that cemented the

sugar specialization of the Greater Antilles. Under the same design, sugar occupied

a large part of the coastal plains of Puerto Rico, then the second largest exporter in

the insular Caribbean.Other European colonies experienced periods of sugar resur-

gence, such asGuadeloupe,Martinique,andBarbados in the secondhalf of thenine-

teenth century on the basis of steam engines, the appearance of central mills, and

railroadnetworks. It isworthnoting that during themodernizationprocess of sugar

agribusiness, hybrid varieties of sugar cane rich in sucrose were created to replace

the traditional Bourbon and Cristalina varieties that were attacked by pests and had

decreasing yields. Barbados became the center of this innovation in the Caribbean

following John Redman Bovell’s research at the Dood Botanical Garden, established

in Barbados in 1885, which produced new varieties that spread rapidly throughout

the Caribbean region (Galloway 1996).

Due to the territorial scale demanded by modern sugar factories (known as the

central), their greatest success was in the Spanish Antilles.This had to do, of course,

with the growing hegemony of the United States over the region.The declaration of

war on Spain and the occupation of Cuba (1898–1902) and Puerto Rico (1898 to the

present), followedby theDominicanRepublic (1916–1924) andHaiti (1915–1934),were

the foundation for a new expansion of sugar in these countries. Through massive

investments, U.S. companies became the main producers of sugar in the Antilles.

This new sugar boom was linked to the so-called “conquest of the tropics,” an

idea that was widespread in North Atlantic circles of power at the time. It was first

and foremost a material “conquest” of tropical ecosystems for the benefit of indus-

trialized countries or the “white man,” as it was called at the time. But also from the

development of science to deepen the knowledge of these regions,which gave rise to

“tropicalized”sub-disciplineswithin theagricultural sciences,geographyor forestry

studies (dasonomía) and the emergence of concepts such as neotropics or biodiver-

sity. A central role in this regard was played by the founding of experimental agro-

nomic stations following the U.S. model for botanical and agricultural research, in

support of the new sugar boom in the Antilles and the banana plantations on the

continental coasts of the Caribbean basin (McCook 2009).
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The new Cuban sugar expansion took place in the plains of the eastern half of

the country (Camagüey and Oriente provinces), where extensive cattle raising and

wooded landscapes still predominated. The so-called “giants,” twenty-seven new

power plants owned by large U.S. corporations, were erected in both countries.

Following the traditional slash-and-burn system, their owners preferred to occupy

the forest frontier, thus contributing to the most intense deforestation in Cuba’s

history. The First World War was a high point, when the existing capacity doubled

in just a few years.The 1914 harvest was 2,244,500 mt; in 1925, it reached 5,200,800

mt.

It is not difficult to imagine the serious damage caused to biodiversity in those

regions opened to cultivation in order to guarantee sugar cane to themodern central

factories, which formed huge estates with their own railway networks and private

docks.The remaining forests in theDominicanplains also underwent intense defor-

estation, although their sugar growthwas less spectacular, from51,000mt in 1899 to

some 400,000 mt in 1935. In Puerto Rico, after its inclusion as a U.S. tariff territory

in 1901, sugar production increased from some 50,000 mt at the beginning of the

century to more than 1 million mt in 1934. With no land available to expand plant-

ings, this sugar boom dependedmore on the use of fertilizers and irrigation. Other

Caribbean territories experienced a recovery of their agro-industry during the same

period, as was the case of Jamaica, which in 1941 produced 175,000 mt of sugar, re-

sponsible for 15 to 20 percent of exports.

The increase in scale in modern U.S. technology and capital-intensive factories

accentuated the historical trend toward land devoted to export crops rather than

food for the domestic market. Even some in the latter category, such as bananas,

began to be produced in the formof plantations destined for the foreignmarket.The

continental Caribbean was the realm of the banana plantations, but they also had a

presence in the West Indies in Jamaica, the Dominican Republic, and Trinidad. In

contrast to previous stages, medium or small landowners had access to sugarcane

and banana plantations,which reinforced the trend towards homogenization of the

rural landscape (Striffler andMoberg 2003).

Other export crops enjoyed boom periods during this period. Coffee occupied

mostly mountainous areas, although there were exceptions such as the coffee boom

in the plains ofwesternCuba in the 1820s and 1830s. InHaiti, unlike the failure to re-

activate the sugar plantations, coffee production was resumed through small peas-

ant farms in the mountains. During most of the nineteenth century and the major-

ity of the twentieth century, the country remained themain regional exporter based

on family farming and artisanal techniques. By the 1880s, this peasant colonization

movement reached thephysical limit of arable landand therewasan increasing frag-

mentation of the farms (D’Ans 2011).

In the last third of the nineteenth century, coffee plantations penetrated the

mountainous zones of central and western Puerto Rico. Regarding environmental
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impacts, aspects such as changes in the constitution of the forests, greater vulnera-

bility to hurricanes and problems with soil depletion and erosion are mentioned in

texts.The intensive cultivation of coffee trees, which reached its zenith in the 1880s

and 1890s, led to the neglect of subsistence crops and animal husbandry, increasing

dependence on food imports and the impoverishment of the workers’ diet (Picó

1979).

Cocoa was another export crop with a significant presence in the region. The

island of Trinidad had its heyday between 1880 and 1920. In the Cibao area of the

Dominican Republic, the same trend began in the 1880s and by the end of the cen-

tury there were a few large-scale plantations controlled by foreign firms. However,

most of the cocoa farms belonged to peasant familieswho accumulatedmoney from

tobacco cultivation, by then in decline. Cocoa and coffee maintained their presence

in Dominican exports until the fall in prices that began in 1930.

Theaforementioned export cropswere themostwidespread in several of theAn-

tillean islands between the end of the nineteenth century and the beginning of the

twentieth century. But other crops were more localized, such as cotton and arrow-

root in St. Vincent, nutmeg in Grenada, ginger in Barbados, Nevis, and Jamaica or

campeche and pepper in Jamaica (Watts 1986). Tobacco plantations in Cuba and the

Dominican Republic or the citrus plantations promoted by Americans on the Isle of

Pines, the second largest island in the Cuban archipelago, at the beginning of the

twentieth century could also be added to this list.

At many times, peasant populations were key to sustaining exports, as was the

case with coffee in Haiti after independence.They also participated in the supply of

sugarcane to the Cuban sugar mills through the colonato. However, agricultural di-

versity on the farmsdepended inpart on the characteristics of the crop.Descriptions

of coffee or cocoa plantations usually reflect the existence of intercropping or poly-

cultures, as opposed to themore specialized sugar or banana plantations.However,

both plantations and small farmswere vital for themultiplication of new plants that

began tomultiply in the Caribbean landscapes since the nineteenth century, such as

mangoes, breadfruit, cinnamon, flame, and eucalyptus trees.

Smallholdings were predominant in peasant production, which tended to oc-

cupy marginal areas not suitable for plantations. This explains their concentration

in mountainous areas, or in soils with low agricultural potential, which could con-

tribute to increased erosion. Farmers dedicated to subsistence crops or livestock

were vital for the supply of local markets. Its greatest boom was linked to times of

plantation decline or economic crisis, as occurred after the abolition of slavery in

Jamaica and other British islands. Smallholdings could contribute to crop diversity

and greater food availability, but were highly vulnerable to fertility decline, lack of

resources, population pressure, andmigration to cities or abroad (Soluri 2019).
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Livestock and Animals

Until the end of the eighteenth century, sugar, coffee or cotton plantations were the

main factor of environmental transformation in the British and FrenchWest Indies.

However, theHispanicAntillesmaintainedmostof its territoriesdedicated to exten-

sive cattle raising, which supplied local demand and in many cases supplied speci-

mens to foreign colonies that lacked the necessary space to raise animals on a larger

scale (Moscoso 2020). Because of its larger size, the exception among the islands

belonging to other European powers was Jamaica, where cattle ranching was de-

veloped as a complementary activity to sugar expansion.This is how the important

sector of the paddock owners,mostly Creoles, was forged.

After the abolition of slavery and the decline of Jamaican plantations, cattle

ranching had a renaissance linked to the meat and milk market, such that the

number of paddocks increased from 378 to 604 between 1844 and 1881. Many of

the original sugar estates were converted into animal husbandry units for horses,

swine, sheep, and goats. This change was further amplified towards the end of the

nineteenth century due to the possibilities of supplying the domestic market and

the demand from Cuba after the wars of independence and at the beginning of the

twentieth century due to the sugar boom, as well as to supply horses to other British

islands (Shepherd 2009).

Jamaicawas one of the first territories to have pastures of African origin, such as

guinea grass (Panicummaximun) and animals from other tropical zones, such as the

zebu (Boss indicus),which contributed to revolutionize cattle raising in the American

tropics. The former arrived on the island in the eighteenth century, coming from

Barbados or introduced directly by trafficking ships, and the latter was introduced

in the mid-nineteenth century from India. In both cases, Jamaica was the probable

origin of the dispersion to Cuba and the other Hispanic Antilles.

Extensive cattle ranching or free-ranging remained the main economic activ-

ity in several areas of the insular Hispanic Caribbean until the nineteenth century,

along with logging and agriculture for the local market (Funes and Piqueras 2023).

Its impact on biodiversity was relativelyminor, although it represented the basis for

the generalization of mammals and other domesticated species brought from the

Old World. Despite the use of fire to create pasture areas, which gave rise to an-

thropic savannahs, the low animal load made possible the appearance of secondary

forest or scrubs.

This situation began to change in the nineteenth century as Cuba, Puerto Rico,

and later, the Dominican Republic specialized in the sugar agroindustry. As in Ja-

maica, cattle ranching was largely subsidiary to the plantations through the instal-

lation of paddocks, with fenced land and the planting of artificial pastures. Outside

of the planting areas, traditional cattle ranching gave way to pastures specialized

in raising and fattening animals. It was on these farms where the greatest efforts
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were made to reform livestock farming through the importation of European cattle

breeds for beef such as the Shorthorn or Durham (Funes 2020b).

Towards the end of the nineteenth century, the importation of new breeds such

as the Holstein for dairy cattle, whose origin in cold climates demanded greater at-

tention, began. However, extensive cattle ranching continued to predominate, and

during the twentieth century, zebu cattle gained popularity due to their greater re-

sistance to the tropical climate. Starting in the 1930s, with the gradual rise of auto-

mobile transportation, the production of animal protein became the main focus of

cattle farming.

Domesticated European species were not the only source of animal protein in

the Caribbean. Native fauna was an alternative in many territories in the initial

phases of colonization. In the herding economy, for example, selective logging

coexisted with hunting and fishing. During the opening phase of the plantations,

the capture of animals and their disappearance from the deforested areas wasmore

intense.Hutias, themost abundantmammal,was used as food for the slaves. By the

endof the eighteenth century they could be considered tohavedisappeared from the

Windward Islands (Watts 1986: 439). Shortly thereafter in Cuba it became a prized

food once again for the enslaved during the expansion of the sugar plantations

towards the forested frontier throughout the nineteenth century.

The avifauna was among the most affected by deforestation and legal or illegal

hunting. For example, several species of macaws endemic to the Caribbean can be

considered extinct, including the Cuban macaw (Ara tricolor) in the second half of

the nineteenth century. Among shorebirds, the case of flamingos is emblematic.

From an original area that included Florida, the Bahamas, Jamaica,Hispaniola, and

Puerto Rico, by the early 1930s, the onlywild populations remained in a fewmarshes

and shallow saltwater lagoons in the center north Cuba and perhaps some islands

of the Bahamas. More than habitat destruction, the cause was excessive hunting to

capture their eggs or live specimens for their colorful plumage.

During this period (1810–1950), hunting of terrestrial and marine species for

commercial purposes boomed. Among the former are the American crocodile

(Crocodylus acutus), which has a wide distribution throughout the Caribbean Basin,

and the Cuban crocodile (Crocodylus rhombifer), whose habitat is limited to the Za-

pata Swamp in Cuba. Crocodile skin was highly prized in Europe and the United

States formaking items such as women’s handbags, wallets, shoes, belts, and coats.

The latter include several species of sponges, which had their main extraction areas

in the Bahamas, with a center in Nassau, and in Cuba, especially in the Gulf of

Batabanó, the nucleus of exports in the first half of the twentieth century. Most of

themwent to the New Yorkmarket, but they were also destined to France, Germany

and other countries such as Argentina and Japan (Corfield 1938).

The green turtle (Chelonia mydas), hawksbill turtle (Eretmochelys imbricata), and

loggerhead turtle (Caretta caretta) have been widely exploited in the Caribbean since
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the seventeenthcenturyas food for theirmeat andeggs,aswell as for their shells.The

most important center of turtle fishing developed around the Cayman Islands, but

overexploitation decimated the nesting sites by the end of the eighteenth century.

Fromthenon, the turtle farmers begananewphase of turtle consumptionwith their

expansion to other territories, such as the keys of southern Cuba and the Central

American Caribbean coasts.

This change entailed greater investment of capital by the Cayman elite for ves-

sels of greater range and tonnage.Themost prized species were the green turtle for

its meat and the hawksbill turtle for its shell, with the main foreign market in Eng-

land until the end of the nineteenth century.Thereafter, the United States began to

absorb most of the purchases. Turtle soup and turtle steak (especially green turtle)

became fashionable inwealthymen’s clubs. At the same time in the interwar period,

industrial processing of products such as canned turtle soup began, expanding con-

sumption among the middle class (Crawford 2020).

The economic activities surrounding the animals had a high incidence in the de-

cline of their populations in the Caribbean region. Overexploitation put the species

involved at risk of becoming extinct, giving rise to a growing need for conserva-

tion action, as in the case of the West Indian or Caribbean manatee (Tricherus man-

atus), which is widely used for its fat, meat, and skin (Harris 2020). In other cases,

such concerns came late, as was the case with the Caribbean monk seal (Monachus

tropicalis), also known as the Jamaican seal, last seen in 1952. There is debate about

whether or not it was an abundant species in the area at the arrival of Europeans

and about the causes of its extinction (Baisre 2013).Whether the starting point was

hunting for oil or the capture of specimens to be sent to natural history museums

since themid-nineteenth century, both activities contributed to it being considered

today the secondmarine mammal to disappear in the modern era (Jøgersen 2021).

Another of themarinemammals with amajor presence in the region in the past

were the whales, which were widely exploited during the nineteenth and twentieth

centuries. The nuclei of whaling activity were established in the areas of the Lesser

Antilles, in a staggered manner in the islands of Trinidad (1830–1862), Barbados

(1879–1910), and Grenada (1920–1926). Another important center developed in the

seas near St. Vincent and the Grenadines with their own economic cycles since 1875.

The presence of U.S. whalers in these areas between 1866 and 1887 had a high im-

pact on humpback whales (Megaptera novaeangliae), estimated at 2,491 individuals

captured.

In parallel, artisanal fishing from the coasts of the aforementioned islands con-

tributed to the elimination of no less than 1,400 whales of the same species, which

led to the cessation of whaling in several of the islands. For example, in southern

Grenada between 1925 and 1926, a Norwegian whaling company erected a modern

building for processing cetaceans and brought steamboats to the island to develop

the activity on an industrial scale. However, after the killing of about 180 whales in
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two years, operations ceased soon after due to a shortage of whales (Romero and

Creswell 2005).

There is an idea that Caribbean islands consume little fish despite being sur-

rounded by water, but it should be taken into account that tropical seas can be rich

in variety of species and not so in density. Inmost of the Antillean arc, island shelves

are narrow and nutrient-poor, so they cannot support large fish populations. In the

twentieth century the regionwas affected by overfishing, especiallywhere industrial

methods were used, in addition to the destruction of marine habitats, contamina-

tion of coastal waters, and displacement of fishing villages by other economic activ-

ities (Valdés-Pizzini 2011).

Protection of Flora and Fauna

In the face of the rapid ecological transformation of the Lesser Antilles by the slave

plantations, scientists and civil servants were early advocates of conservationist ac-

tions. In the second half of the eighteenth century, the creation of botanical gardens

and forest reserves began in several of the English and French islands, regarded as

an expression of the beginnings of modern conservation policies and laws (Ander-

son, Grove, and Hiebert 2006). Their objectives were both economic, to introduce

new species with agricultural and medicinal potential, as they were ecological, to

cope with changes in the local climate due to the lack of rainfall.

In theHispanicCaribbean, thefirst Botanical Gardenwas established inHavana

in 1817. Later, in the 1880s, the Havana Acclimatization Garden was created. As part

of a growing interest in scientific agriculture, towards the end of the century, teach-

ing centers and agronomic stations were founded in Puerto Rico and Cuba (Fernán-

dez 2005). More than just work to protect nature, the interest was to contribute to

crop diversification or improved yields.

In some of the institutions created in the nineteenth century, topics related to

the conservation of flora and fauna began to appear, such as the Real Academia de

CienciasMédicas, Físicas yNaturales de LaHabana, inaugurated in 1861.Among the

academics were the island’s leading naturalists, who were already warning of the

dangers of accelerated forest destruction and the disappearance of native species.

This type of concern was also present among the members of the Sociedad Protectora

de Animales y Plantas de la Isla de Cuba, active in Havana between 1882 and 1891.

The constant decrease in forested areas influenced the adoption of concrete

measures. In the case of the aforementioned Ordenanzas de Montes para el servicio del

ramo en Cuba y Puerto Rico, promulgated in 1876, the action was focused on the few

forests owned by the State, less than ten percent of the territory in both archipela-

gos. In the Dominican Republic, a law for the conservation of forests and jungles

was passed in 1884, in the midst of the danger posed by the advance of sugarcane
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plantations. However, the situation seemed more critical in Puerto Rico, where

the first forest reserve was created in the Luquillo forests in 1902, which became

a National Forest in 1907. During the Great Depression the New Deal programs

reached the island through the Civilian Conservation Corps, which, between 1933

and 1942, undertook large plans to restore forests for recreational and landscape

purposes (Valdés-Pizzini, González, andMartínez 2011).

In the midst of the great expansion of the sugar frontier in the Hispanic

Caribbean during the first decades of the twentieth century, the demand for forest

protection grew. Influential Dominican intellectuals denounced the accelerated

deforestation and its effects on the source of the rivers, a call that resulted in the

creation in 1926 of an Aquatic and Forest Reserve to protect the Yaque del Norte

River. In Cuba, that same year, the planting of sugar cane was prohibited in areas

of high forest, although little remained of the original forests in flat and hilly areas.

In 1930, this provision was converted into law and the first forest reserve, the Sierra

de Cristal National Park, was created. In Haiti, the San Rafael National Forest was

established in 1936 (Atwood 1941).

Beyond saving or restoring forest wealth, steps were taken to protect specific

species. One of the first measures of this type appeared in Saint Vincent with The

Bird and Fish Protection Ordinance of 1901. In addition to imposing penalties for il-

legal capture or trade of species such as turtles, it protected the endemic parrot (St.

Vincent’s Amazona/Amazona guildingii), later designated as a national bird (Ander-

son, Grove, and Hiebert 2006: 14).

Hunting and fishing laws attempted to establish regulations. One enacted in

Cuba in 1909, to replace the one in force since 1879, copied from Spanish legisla-

tion on the matter, introduced the novelty of proclaiming the right of ownership

over wild animals.The objective was to cut down on the excesses committed by pri-

vate landowners, who would henceforth have to request a license to hunt or fish on

their properties. Similarly, in the Dominican Republic, a hunting law was passed in

1916 prohibiting the destruction of animals that were not harmful to agriculture and

livestock, reinforced by another law in 1931.

However, the tendency was to create areas as a refuge for hunting or fishing, or

the protection of species in their natural habitat. One example was the creation of a

National FlamingoRefuge on the north coast of Camagüey, by presidential decree in

June 1933. It was developed after bird lovers approached the government to ask for

the conservation of the species, and the visit of the president of theNew-York-based

National Audubon Society, Gilbert Pearson, who was informed about the existence

of flocks of flamingos in a primitive state on the island.

According to the decree, the extinction of the species in the rest of America was

an incentive, since the vigilance andpunishment for violatorswouldmake the coun-

try the only one to conserve such an original and colorful bird. It was felt that the

protection zone would be more effective than an outright ban on flamingo hunting
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throughout the country.Three years later, the refuge areawas extended to the entire

north and south coast of the provinces of Camagüey and Las Villas.

Around the same time, three other conservation zoneswere established inCuba.

In 1936, the National Hunting and Fishing Refuge in the Zapata Swamp; in 1939 the

Topes de Collantes National Park and Forest Reserve; and in 1941 the Juan Gundlach

National Hunting and Fishing Refuge, in a wide area around Havana. The imple-

mentation did not meet expectations, but its emergence is indicative of a growing

awareness of the effects of destroying biodiversity.

The main warnings were issued by local and foreign naturalists, but also by in-

stitutions dedicated to the study of agriculture and tropical ecosystems. For exam-

ple, in 1900, the U.S. Congress authorized the creation of an experimental station in

Mayagüez, Puerto Rico. In 1910, the island’s association of sugar plantation owners

established a new station in Río Piedras, which in 1914 passed to the administration

of the island government as the Río Piedras Agricultural Experimental Station. In

Cuba, the Santiago de las Vegas Agronomic Experimental Station was inaugurated

in 1904 and sugar interests supported the opening of a private agricultural station at

the Baraguá plant, which was short-lived (McCook 2009).This model of institution

focused on solving the problems of plantation agriculture and played an important

role in the dissemination of new hybrid sugarcane varieties as alternatives against

plagues such as the mosaic virus.

Other institutions created under the influence of the U.S. model played a fun-

damental role in the proliferation of studies on tropical ecosystems and, as men-

tioned above, in the creation of the concept of biodiversity. These were the cases of

the Harvard Botanical Station for Tropical Research and Sugarcane Investigation,

in Cienguegos, Cuba, created in 1899 in areas of the Soledad sugar mill, owned by

the U.S. American Edwin Atkins; and the Chinchona Botanical Station, established

in 1903 in Jamaica, initially affiliated with the New York Botanical Garden. Another

example is the Tropical Forest Experimental Station founded in Puerto Rico in 1939

(Raby 2017).

The insular Caribbean was one of the first regions in the tropics to suffer the

socio-environmental consequences of the irruption of plantations and agribusiness

into its ecosystems. It could even be said that until the mid-twentieth century its

degree of anthropization would be one of the most widespread in the tropical area,

both because of the centuries of European colonization and because it was the first

frontier in the expansion of U.S. industrial metabolism. In any case, it could be said

that the interest in studying its tropical nature since the beginning of the twentieth

century was largely due not so much to its former splendor as to its increasing de-

terioration.More than the fruit of biodiversity resulting from natural selection, the

landscapes of the Antilles at the end of this period were the consequence of an in-

tense process of biocultural change thatmade theCaribbean one of the initial nuclei

of the globalization process since 1492.
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Translated by Eric Rummelhoff and revised by Omar Sierra Cháves.
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Introduction: Biodiversity and the Anthropocene

in Latin America from 1950 to the Present

Antoine Acker, Léon Enrique Ávila Romero, Regina Horta Duarte and Olaf Kaltmeier

InTheFallingSky, the Yanomami shamanDavi Kopenawawrites about his “discovery

of theWhites” in the 1960s in the Upper Orinocowhen hewas a little kid. Yanomami

adultshadknownthese strangers for some timealready (KopenawaandAlbert 2013),

yet Kopenawa’s perspective as a child allows him to convey this first encounter with

a frightening alien group in a genuine light that strongly resonates with the shock

that resulted from the arrival of early colonizers on the shores of Mexico, Brazil, or

theCaribbean islands in the sixteenthcentury.Theworldof theWhitesdiscoveredby

Kopenawawasmineral, plastic, and electric.Hewonderedwhat their shoes, glasses,

watches, and flashlights were and was afraid of and disgusted by the sound of their

motors, the voices on their radios, and the smell of their gasoline (2013: 176). These

textures, sounds, and smells came right out ofworldmarkets and capitalist societies

obsessed with technological progress and consumption. In young Davi’s view, the

Whites had no notion of the vegetal, animal, spiritual, and aquatic lives interacting

in the forest, yet these strangers brought their own tragic “contribution” to biodiver-

sity by spreading pathogens, creating epidemics that caused a dramatic loss of life

among the Yanomami (2013: 252). Only years later did Kopenawa finally understand

theWhites’ landscape-changing project, which amounted to amassive reduction of

biodiversity: “I came to understand that theywanted to know [the forest] andplot its

limits to take possession of it. […] It is the anger that makes me fight today against

those outsiders who think only of burning the forest’s trees and soiling its rivers like

hordes of peccaries!” (2013: 177).

The destruction of an ecosystem’s diversity, interconnections, and balance, ex-

perienced as the end of the world, is not only clear in reports of the Indigenous per-

ception of the sixteenth-century colonial conquests. It has been an ongoing process,

intensively rekindled in the secondhalf of the twentieth century by the operations of

internal colonization and the joint politics of state and capital development estab-

lished bymodern Latin American countries, often with the support of international

loans and expertise. Mapuche communities have been threatened by the expansion

of forest plantations since the Pinochet dictatorship and its infrastructure projects

like the dams at the BioBío River.TheMaya fought against the dam flooding of their
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land in Guatemala in the late 1970s as well as the Emberá Katío in Colombia, two

decades later. All these peoples may have experienced a similar, world-ending feel-

ing like Kopenawa described before (Kaltmeier 2022; Cabrera Becerra, Calvo, and

Rubio 1999; LeguizamónCastillo 2015; Einbinder 2017; Lynch 2019; Torres-Salinas et

al. 2016; Valencia-Hernández et al. 2017).

Kopenawa was born in the Amazon, a tropical forest biome in the heart of

Latin America, which has endured a stunning loss of forest cover. Still in their

infancy in the post-war decades, infrastructure projects became widespread in

the Amazon from the late 1960s onwards: hydroelectric dams, mining, ports, and

in the following decades, even oil concessions in Ecuador and Suriname. Even

more spectacular, though never completed, were the “Pharaonic” highway projects

such as the Marginal de la Selva (announced in 1963), which was to connect the

Colombian, Ecuadorian, Peruvian, Venezuelan, and Bolivian Amazonia, and the

Transamazônica that crosses Brazil from east to west (1970). Ignoring the popu-

lations already settled in the region and exercising multiple forms of ecological

violence, Latin American governments, often with the support of the United States

and international development banks, encouraged both the establishment of rural

colonies (Kaltmeier 1999) and large-scale agricultural estates (in particular, cattle

farms) to fill the “demographic void” of the “virgin forest” (Acker 2022). In this

context, the Amazon transformed into a globally watched mirror of the world’s

destruction, and the alarming rate of biodiversity reduction became a symbol of the

Great Acceleration (Acker 2017).

SinceWorldWar II, the consumptionofmaterials andenergyhas increased (Fer-

nández Durán and González Reyes 2018).This period has been calledThe Great Ac-

celeration. Its central aspects have been a greater accumulation of carbon dioxide

in the atmosphere and a substantial increase in the number of automobiles, which

went from 40million in themid-twentieth century to 850million in the twenty-first

century.Another outstanding aspect has been the increase in theproductionof plas-

tic: in 1950, therewere about 1million tons,while in 2015, therewere 300million (Mc-

Neill and Engleke 2016). In general, the use of agrochemicals in the so-called Green

Revolution increased significantly. Synthetic nitrogen use in agricultural produc-

tion went from 4 million to 85 million tons in the same period of analysis. In addi-

tion to thesedata, the twentieth century saw the impressive growthof infrastructure

works expanding the technosphere at the biosphere’s expense: dams, roads, power

plants, extraction machines, and an increase in environmental predatory methods,

such as fishing with trawl nets.

In this context, biodiversity as a term appeared in 1986 when U.S. natural scien-

tists and politicians applied it in the “National Forum on Bio-Diversity.”This neolo-

gism,however, has its historical roots in theUnited States’ neo-imperial conquest of

the Caribbean andMesoamerican tropics in the late nineteenth century (Raby 2017).

This technoscientific concept, which rapidly made its entrance into international
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and local politics, reveals how a growing interest and concern for species diversity

and its future grew out of the exponential turn taken by the Anthropocene in that

period. It was precisely during the Great Acceleration that Latin American states

began developing ambitious politics of preservation, notably through the prolifera-

tion of national parks. Although the first in Latin America were created in the 1930s

in Argentina, Chile, Mexico, and Brazil (Kaltmeier 2021; Freitas, Leal, and Wakild

2024), it was in the 1960s thatmany countries in the region faced a veritable boomof

national parks and, since 1971, U.N. biosphere reserves to protect flora, fauna, and

landscapes. With over 4,000 threatened species, Latin America is at the top of the

“Red List” established by the International Union for the Conservation of Nature,

and Latin American states exert sovereignty over biodiversity contexts that are vital

to the entire planet (Moreno 2013).

Especially in U.S. conservationism, the protection of nature – in an imagined

state of wilderness – is a genuine ethos of protected areas, often in conflict with the

uses of Indigenous peoples and peasant communities, as it envisions “parks with-

out peoples.”This approach is also represented in the Convention onNature Protec-

tion andWildlife Preservation in theWestern Hemisphere, a milestone established

by the Organization of American States as early as 1940. Despite all these efforts to

protect biodiversity, we are living in a moment when the survival of thousands of

species is threatened by anthropogenic actions. This moment, called the sixth ex-

tinction, is possibly the greatest phenomenon of terrestrial andmarine species dis-

appearance in over 65 million years.There have been episodes of mass extinction in

different periods of the planet’s history,wiping out up to 98 percent of life on Earth,

but the sixth extinction is the only one that has been attributed to anthropogenic

causes, with climate change and the loss of habitat being its main vectors (Kolbert

2019). And indeed, climate-change-drivenmegafires are the ultimate threat to Latin

American wildlife in the Great Acceleration. In the Pantanal wetland region at the

borders of Brazil, Bolivia, and Paraguay – sheltering jaguars, tapirs, and hundreds

of species of rare amphibians, fish, and birds as well as over 1700 known species of

plants – about seventeen million animals were killed by fire in 2023 (WWF-Brazil

2023).

Throughout Latin America, the human-driven fall in faunal, as well as floral, di-

versity has been amplified by various factors during the Great Acceleration. During

the second half of the twentieth century, rural-urbanmigration accelerated the pace

of urbanization.While, in 1950, only 40 percent of the population lived in cities, to-

day, the urbanization rate is around 80 percent (CEPAL 2012).Mexico City’s sprawl-

ing urbanization has led to the destruction of surrounding forests and wetlands

and threatened numerous endemic species, such as the axolotl, a well-known am-

phibian native to the region (Méndez, Binnqüist, and Méndez 2019; Román Suárez

2022).The expansion of Bogotá, in turn, has resulted in the conversion of surround-

ing páramo ecosystems into urban areas, depriving species of bears and local plants
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like the frailejón of their much-neededwater (Preciado Beltrán, Leal Pulido, and Al-

manza Castañeda 2005).Many other exampleswill be explored systematically in the

following chapters of this section.

Yet Latin America’s biodiversity has been, above all, a victim of the continent’s

structural position as a provider of natural resources transformed into primary

goods and commodified since the 1980s in the realm of the neoliberal theorem of

selective world market integration. This has been a central element in a renewed

process of biodiversity’s oversimplification for the needs of international markets,

especially around the so-called Green Revolution: the modernization of the Global

South’s farming sector since the 1960s and 1970s.Mexico and Brazil played pioneer-

ing roles in this event, particularly in the development and dissemination of high-

yielding crop varieties and agricultural technologies. By the early 1940s, U.S. Amer-

ican agronomists started to work closely withMexican scientists and governments,

thanks to the financial as well as technical support of international organizations

such as the Rockefeller Foundation.They established targeted strategies to improve

corn (maize) and wheat species’ adaptability to national and global markets. New

varieties that rapidly gained the name “miracle seeds” were resistant to diseases,

pests, and environmental stresses, leading not only to significant increases in crop

yields but also to the disappearance of many corn species, with a negative effect

on the human diet (Azpíroz 2019; Turrent Fernández 2018). From the early 1990s,

the manipulation of farming crops took on an accelerated dimension through the

emergence of genetically modified organisms (GMOs), with the Southern Cone

being one of the global “laboratories” for their massive propagation,mostly soy and

corn (Bravo 2014). By 2000, Argentina was the world’s second-largest producer of

GMOs, concentrating 18 percent of global land use for transgenic farming (Solbrig

2004).

In strong and large Latin American states such asMexico,Brazil, andArgentina,

the Green Revolution was indeed a successful process of technological transfer that

boosted economic growth and showed a previously unseen mobilization capacity

by Latin American nations. Yet, paradoxically, it also accentuated the role of the

continent as a primary goods export reserve, a role once assigned by the colonial

project. Latin America’s semi-peripheral integration into global economic pro-

cesses happened at the expense of its biodiversity. The “Plantationocene,” Donna

Haraway (2015) and Ana Tsing’s proposed alternative to the Anthropocene, which

characterizes the oversimplification of biodiversity through the creation of export

agrarian economies, may have been born in the colonial context of the Atlantic

space. Yet, it has taken its full modern form in the (Latin) American monocultures

andpastures of theGreat Accelerationmeant to produce fruits, soy, andmeat for the

world. In the vast Brazilian cerrado (central savannahs), this accelerated expansion

of agribusiness since the 1970s has unleashed alarming rates of deforestation, by far

surpassing those of the much-observed Amazon rainforest (Dutra e Silva 2017). In
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the Southern Cone, the expansion of the fruit export sector and forest plantations

has become one of the main drivers of biocultural simplification of landscapes. In

several regions of Mesoamerica, the spread of avocado cultures in lands formerly

alien to this plant played a similar role, while also generating imbalances in the

surrounding aquifers – as avocados require water all year round, unlike the native

flora adapted to seasonal rainfall variations (Hernández Fernández 2023).

The technologically driven transformations of this newPlantationocene enabled

capitalism tomake radical changes and replacements in the interspecies configura-

tion of Latin American ecosystems never achieved in previous epochs. Earlier in the

twentieth century, the most resourceful multinational companies, such as Ford, hit

brick walls trying to implementmonocultures in the Amazon, fighting a losing bat-

tle against resilient fungi,weeds,and insects (Grandin2010).Brazilianagronomists,

in turn, invented a soy variety that worked well on some of the most complex trop-

ical soils, bringing the Plantationocene into the most resistant rainforest environ-

ments (Silva anddeMajo 2022).Transgenic forms ofmassively cultivated crops such

as soy, corn, or sugarcane – while thought to improve resistance to diseases and

pests aswell as increase productivity and quality to adapt tomarket demands–have

contributed to accelerating deforestation and biodiversity loss (Atencio et al. 2020;

Blum et al. 2009; Centurión Mereles 2011; Molina and Melgar Morales 2014). In this

vein, Svampa connects the debate on the Anthropocene with the critique of (neo)ex-

tractivism: “Consequently, it is possible to establish a relationship between neo-ex-

tractivism (as a dominant development dynamic) andAnthropocene (as a critique of

a certain model of modernity)” (2019: 29).

To be sure, this new regime of interspecies relations resulted from power rela-

tions much more complex than in colonial times. On the one hand, agrarian mod-

ernization still aimed at fulfilling international trade demand and firmly kept Latin

America on a path of dependency linked to the evolution of primary goodprices. It is

safe to speak, at least in part, about lingering imperialist structures that sometimes

took on the form of blatantly neocolonial relations of power. One famous example

is the 1954 CIA-backed coup d’état in Guatemala, in which the United Fruit agribusi-

ness multinational corporation is known to have played a notable (though not cen-

tral) role (Gleijeses 1991).Another canbe seen in the introduction of the forest-export

model in Chile by the neoliberal Pinochet-dictatorship. But the so-called progres-

sive regimes of the 2000s and 2010s also supported the agroindustrial commodities

boom (Svampa 2019). Since the 1970s, the oversimplification of biodiversity under-

pinning the Green Revolution was in great part designed by (white) Latin Ameri-

can biologists, agronomists, and engineers, and funded by Latin American (demo-

cratic and authoritarian) governments. It enriched a very powerful new agrobusi-

ness class, playing a significant role in themaking and unmaking of Latin American

governments.
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Another advancing threat has been tourism, especially since the 1960s. Latin

American beaches came to be sold as paradise on Earth byWestern travel agencies.

Coastal developments for resorts and recreational activities have destroyed coral

reefs, mangroves, and nesting sites for marine turtles. Cruise ship tourism in the

Caribbean has been linked to issues such as pollution from waste disposal and

damage to fragile marine ecosystems.

Nevertheless, there has also been a paradox present in Latin American biodi-

versity during the Great Acceleration: the greater the threat against it, the greater

its symbolic value as a collective heritage that the elites invite Latin American peo-

ple to identify with. The iguana represented in the logo of the Colombian oil com-

pany Ecopetrol since 2003 is a case in point, as it serves to both greenwash com-

munication (iguanas being a direct victim of the drier climate engendered by the

Great Acceleration’s unsustainable use of fossil fuels) and to symbolize tropical pa-

triotism (Gutiérrez 2019). Latin American states and even social movements have

also started to use biodiversity very consciously as a vehicle to defend their interests

on the global stage. Likewise, Indigenous peoples throughout the continent have al-

lied with global environmental NGOs to defend their livelihood and survival (Acker,

Kaltmeier, and Tittor 2020; Arambiza and Painter 2013; Chicchón 2009). Ecuador’s

2007 initiative demanding global compensation at the U.N. formissing oil revenues

in exchange for leaving Amazon oil in the ground and protecting the biodiversity of

the Yasuní park was a spectacular political move that illustrates the complexity of

the Great Acceleration (Gallardo Fierro 2017). It showed the ambiguous relation of

Latin American governments to biodiversity, which in the past decades has become

both a heritage to preserve and a bargaining chip to promote economic interests.

But biodiversity protection does not only belong to nation-making in Latin

America. The continent has also played a major role in shaping global politics in

the matter, at least since the Earth Summit of Rio de Janeiro in 1992, an event in

which biodiversity loss and climate change were discussed for the first time by U.N.

countries as related phenomena. In this conference, the international Convention

of Biological Diversity (CBD)was presented and ratified by all Latin American coun-

tries. In 2010, the United Nations declared the International Year of Biodiversity as

the starting point for theU.N.Decade onBiodiversity. Left-wing ecological activism

and governments have pushed this intersectional approach of the U.N. even further

in their attempt to propose an alternative global environmental diplomacy, such as

during theWorld People’s Conference on Climate Change and the Rights of Mother

Earth organized in Cochambamba, Bolivia, in 2010 (World People’s Conference on

Climate Change and the Rights of Mother Earth 2010). In the last decades Indige-

nous, Afro-descendent, and peasant movements have introduced new forms of

relationships between humans and more-than-humans into the political debate.

Building on Indigenous cosmovisions, these demands are based in a defense of life

and ideas of an abundant, full life – like the Kichwa sumak kawsay (Kaltmeier 2024).
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In this context, in some countries like Ecuador and – on a local level – Colombia,

the rights of nature are introduced, recognizing it or its elements, like rivers, as

juridical subjects (Acosta 2019).

Politically, this newrelationwith thenon-humanworldfinds its expression in an

“ecoterritorial turn” in Latin American social movements (Svampa 2019), which in-

cludes thedefenseof thedifferent territories’ socio-biodiversity.Since the late 1980s,

Latin American constitutions have increasingly incorporated special land regimes

with collective, bottom-up management, with strict limitations to or the interdic-

tion of mining and export farming activities to preserve the sustainable relation-

ships between humans and other species. This has been an uneven process, largely

incomplete, and affected by numerous setbacks. The continuous fight of Afro-de-

scendant communities, Indigenouspeoples,andpeasants for their rights topractice

multispecies agriculture, the reasonable collection of vegetal resources, andmoder-

ate hunting – often socially ritualized in a spiritual exchange with non-human an-

imals – has been an essential condition for calling attention towards biodiversity’s

future in the region. Even in the urban context,marginalized and socially disadvan-

taged communities are at the forefront of biodiversity’s restoration, for example in

the reforestation project of the Morro de Babilônia favela of Rio de Janeiro or in the

“green terraces” of Medellín’s Comuna 13 (Sedrez and Barbosa 2023). At a time in

which an increased vegetal presence is globally considered an indispensable con-

dition for urban life to survive on a warmer planet, Latin America’s social margins,

combinedwith the continent’smulticultural traditions and its plurality of cosmogo-

nies, are proving to be major assets.

(Indigenous) socio-ecological activists as well as social anthropologists have

questioned the great defining division of European cosmology that separates na-

ture from culture. Instead of starting from the classificatory separation of nature

and culture, there is a “dizzying otherness of the existent” (Latour 2017: 68). To

establish a relationship within this diversity, what is needed now is not a quasi-

religious and pantheistic re-enchantment of the world, but new ontologies of in-

habiting it. Rather than isolating oneself from the web of life in the self-created

technosphere, humans should accept their being-in-this-world and understand

themselves, aswell as other co-inhabitants, as earthlings.However, fromanAndean

point of view, the question remains open as to whom to include in this group. In

many Indigenous perspectives, it is obvious to include animals and plants – which

might even be considered human (Kohn 2021; Descola 2014) – while in Andean cos-

movisions even earth beings, such as the mountains (apus) should also be included

(De la Cadena 2010).Thepreservation of life and the ontology of inhabiting the earth

are central aspects of this worldview, which challenges the modern understanding

of a biodiversity external to human society.
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Biodiversity in the Southern Cone

from 1950 to the Present

John Soluri

For more than thirty years, scientists and a wide array of other communities, rang-

ing fromMapuche healers toGerman bug collectors, have assembled compelling ev-

idence that the Earth is undergoing a sharp decline in biological diversity due to

the actions of people including intensive agriculture, energy production, mining,

forestry, and urbanization (Faundes 2010; Hallmann et al. 2017). The magnitude of

extinctions of vertebrate species “exploded” in the 1980s, affecting taxa both old and

new (McCallum 2015; Cowie, Bouchet, and Fountaine 2022).This was the context in

which the term “biodiversity” emerged as an important scientific and political con-

cept. First deployed – in the English language – by U.S. biologists who did field re-

search in LatinAmerica, “biodiversity” (biodiversidad or biodiversidade) quickly gained

influence among Latin American scientists, policymakers, and activists. The con-

cept was institutionalized at the 1992 United Nations Conference on Environment

and Development (UNCED), where delegates drafted the Convention on Biological

Diversity (Sarandón 2010; McCook 2018).

The Convention on Biological Diversity offered a definition of biodiversity that

went beyond species to include both genetic material (intraspecific diversity) and

ecological complexes (interspecific diversity). Biodiversity, therefore, is not merely

the sum total of life forms or species. This chapter builds on the Convention’s defi-

nition in order to emphasize that biodiversity is best understood as an array of dy-

namic ecological relationships or assemblages that result from life forms interacting

with one another and non-living materials. Ultimately, these assemblages are vital

for reproducing the wondrous variety of life on the planet Earth.That said, there is

little scientific or philosophical consensus over how to define a species, much less

agreement on howmany species exist (Richards 2010).

The scientific and vernacular names given to flora and fauna are documents

that reflect the historical contexts in which organisms – and their classifiers –

have lived. In Chile, nearly half of all contemporary vernacular names and eight

scientific names to identify temperate forest birds are derived from the Mapuche

language Mapuzugun. In addition, the names of many of Chile’s forest birds

are onomatopoeias, an indication that fauna was not only identified by sight or
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morphology (Ibarra, Benavides, and Caviedes 2020). This kind of cultural bor-

rowing/appropriation reveals the often-hidden ways that scientific knowledge is

derived from sources other than European cultures. The names used to describe

life forms, therefore, serve as reminders of the challenges of separating biological

diversity from cultural diversity.

In the area now known as the Southern Cone, people have made material and

symbolic use of plants and animals for thousands of years. Since 1950,however, peo-

ple have exploited living organisms at unprecedented rates and scales, generating

equally unprecedented threats to biodiversity. As in many other parts of the twen-

tieth-century world, states, business corporations, financial institutions, and re-

search institutes in the Southern Cone promoted models of agriculture, forestry,

mining, energy production, livestock raising, andfishing that privileged short-term

yields – extraction – over the nurturing of biological diversity. In other words, peo-

ple and institutions in the Southern Cone have not merely “experienced” ecological

crises; they have provoked themby extracting and consumingmaterial resources of-

ten at the expense of Indigenous societies or rural inhabitants who lack power over

resources (Harambour Ross 2019; Klubock 2014).

The 1992 UNCED Conference brought together not only representatives of na-

tion-states, but also a fairly diverse conglomeration of civil organizations (NGOs)

that proliferated following the end of ColdWar-eramilitary dictatorships that ruled

Paraguay (1954–1989), Argentina (1966–1973; 1976–1983), Chile (1973–1990), and

Uruguay (1973–1985). These authoritarian states repressed political dissent of all

kinds by torturing, killing, or disappearing tens of thousands of people. Post-Cold

War neoliberal democratization opened up economies to the rapacious exploitation

of people and resources while simultaneously creating political and social spaces

for organizing movements and research efforts to challenge state and corporate

control over biodiversity and water andmineral resources.

This entry focuses largely on threats to biodiversity posed by the expansion of

three kinds of monocultures – soybean farms, tree plantations, and salmon aqua-

culture – which have generated both large profits and loud protests. Monocultures

were no strangers in the Southern Cone; the exploitation of grasslands for the pro-

duction of wheat, maize, or wool in the nineteenth and early twentieth centuries

served to dispossess Indigenous societies, bolster nation-states, and enrich capital-

ists. Although contemporary critics often associate today’s monocultures with “ne-

oliberal extractivism,”monocultures can also be understood as the continuation of a

“longGreenRevolution” that began in the early twentieth century andwas character-

izedbyhigh-density cultivationof selectivelybredcropplants andanimals (Gudynas

2015; Patel 2013).

The recent histories of soy farms, pine and eucalyptus plantations, and salmon

aquaculture illustrate howmonocultures simultaneously eroded biodiversity at the

regional level while also appropriating it on a global scale. First domesticated in



Soluri: Biodiversity in the Southern Cone from 1950 to the Present 295

China, soybeans (Glycinemax), including a geneticallymodified variety developed in

the United States, have replaced native grasslands and forests in Argentina, Brazil,

Paraguay, and Uruguay; Monterrey pine (Pinus radiata) fromCalifornia and blue eu-

caliptus (Eucalyptus globulus) fromAustralia have formed the basis of tree plantations

in Chile and Uruguay that have replaced native forests and grasslands; and Atlantic

salmon (Salmo salar) sourced from Norway spawned ecological change in aquatic

ecosystems in southern Chile.

Monocultures have generated large profits for relatively small groups of in-

vestors while creating employment and boosting consumption for working- and

middle-class people (Tinsman 2014; Leguizamón 2020; Song et al. 2021). At the same

time, the expansion of monocultures has engendered challenges and opposition

from local actors including Indigenous people, peasants, fishers, and residents of

working-class neighborhoods. These groups have often struck alliances with aca-

demic researchers, medical doctors, and lawyers in order to engage with state and

corporate entities. In academic and political realms, agroecologists have challenged

the primacy of agronomists; conservation biologists have identified hazards posed

by engineers’ designs for dams; and social scientists using concepts and evidence

from political ecology and environmental history have exposed the ways that cap-

italism (and sometimes socialism) accelerated the consumption of life-sustaining

resources while exacerbating inequalities along lines of class, gender, and ethno-

racial identities (Alimonda 2017; Baigorrotegui 2019; Merlinsky and Wagner 2019;

Sicard and Altieri 2010).

In Argentina, Brazil, and Chile, a wide range of fruit and vegetable indus-

tries have utilized intensive monocropping as a production model; in Brazil and

Paraguay, cattle ranching drove–and still drives –deforestation. In addition, large-

scale mining and energy projects have posed threats to biodiversity by damming

rivers, flooding forests, and building roads. Critics of monocultures and other

kinds of megaprojects often refer to the areas in which these activities take place

as “sacrifice zones” – places where governments choose to destroy biodiversity and

transform local livelihoods in the name of economic growth or national develop-

ment.

“Sacrifice zones” are often contrasted to “spared lands” – state-sanctioned pro-

tected areas such as national parks. After exploring biodiversity loss and conflict

associated with monocultures, this chapter briefly examines the post-1950s expan-

sion of both public and private protected areas in the Southern Cone. Since the cre-

ation of the Convention on Biological Diversity, both state and private initiatives to

create protected areas have been increasingly framed in an international, scientific

language of “protecting” or “conserving” biodiversity. The ability of protected areas

to foster biodiversity and reduce rates of extinction is not clear, particularly when

such “land sparing” co-exists alongside high-input monocultures, massive mines,

and fossil fuel extraction. Moreover, major political and biological challenges exist
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for ensuring that protected areas are established in locations and at sufficient scales

to sustain ecological relationships without displacing people in the biocultural mo-

saic that is the Southern Cone.

The Southern Cone as Biocultural Mosaic

The Southern Cone is a multinational region in South America that typically in-

cludes Argentina (2.8 million km²), Chile (0.75 million km²), and Uruguay (0.17

million km²). In this volume, the Southern Cone also encompasses Paraguay (0.4

million km²) and southern Brazil (approx. 2.5 million km²). This conglomeration

of territorial states is not as rich in plant and animal life as “megadiverse” macro-

regions like the Amazon or Mesoamerica, but the Southern Cone includes eight

of the world’s fifteen identified biome types. Paraguay alone contains seven major

eco-regions while straddling tropical and temperate biomes. From the Atacama

Desert to Cape Horn, the region includes some of Earth’s driest and wettest terres-

trial ecosystems. There are subtropical dry forests, including the immense Chaco

in Paraguay and Argentina, as well as temperate rain forests in southern Chile.

Grassland ecosystems include the humid Pampas in Argentina and Uruguay, sub-

tropical savannas in the Chaco and Mato Grosso, and semi-arid, windswept steppe

in Patagonia. Finally, Argentina, Chile, and Uruguay’s coastal zones contain ex-

tremely abundant and diverse life, including fish, mollusks, marine mammals, and

a plethora of birds (Güller and Zelaya 2017). This ecological diversity undermines

the coherency implied in the name Southern Cone, a term rooted more firmly in

ColdWar geopolitical imaginaries than biocultural materialities (Marchesi 2019).

On an organismic level, southern Argentina and Chile are characterized by high

rates of endemism – life forms found nowhere else on the planet. In the territory

claimed by Chile, twenty mammals are endemic, as are nearly forty percent (2,145

of 5,471) of the cataloged vascular plants (Rodríguez et al. 2018). Argentina has

eighty-nine endemic mammals; an estimated 17 percent of ten thousand vascular

plants in its national territory are endemic (Zuolaga and Belgrano 2015). Paraguay

and Uruguay have significantly fewer species of flora and fauna than their much

larger neighbors, but they are comparatively rich in avian life: Uruguay has asmany

different kinds of birds (approx. 450) as Chile in spite of being less than one-quarter

the size. Paraguay,whose territory is about half that of Chile, is home to 689 species

of birds.

According to the International Union for the Conservation of Nature (IUCN),

there are 206 endangered and 110 critically endangered species in Argentina, Chile,

Paraguay, and Uruguay.This list includes 103 endemic species in Chile and seventy

endemic species in Argentina. In addition, 4.4 percent (187) of Argentina’s life forms

are listed as “vulnerable,” a status that the IUCN assigns to species whose popula-
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tions are estimated to have declined by 30 to 50 percent in recent history and/or

whose geographic range is small or shrinking. Chile has a similar percentage (4.3

percent) of vulnerable species; Paraguay (2.5 percent) andUruguay (2.3 percent) have

significantly lower percentages of vulnerable species (IUCN 2021).

Since 1950, urban environments have expanded significantly in the Southern

Cone, while the number of peasants – small-scale producers of food for both auto-

consumption and exchange – has declined sharply since the 1980s (Soluri 2019).

In 2020, approximately 90 percent of the 70 million people residing in Argentina,

Chile, or Uruguay inhabited places that were defined as urban (World Bank 2022).

In southern Brazil, more than 80 percent of the 30 million people inhabiting the

region were urbanites. The percentage of Paraguay’s 7 million inhabitants who

lived in urban areas in 2020 was significantly less (62 percent) than that of its

neighbors, yet exceeded the global rate of urbanization (∼55 percent).The growth of

large metropolitan areas in grasslands, including the capital cities of Buenos Aires,

Santiago, and Montevideo, concentrated people, private wealth, state resources,

and political power. At the same time, regional cities like Temuco, Chile or Salta,

Argentina were among the fastest-growing urban areas in the Southern Cone. To-

day, small andmedium-sized urbanizations can be found in every biome, including

deserts, semi-arid steppe,mountains, and forests.

Contemporary cities in the Southern Cone are characterized by dense popula-

tions of people inhabiting spaces characterized by impermeable surfaces (e.g., ce-

ment); channeledor buriedwaterways; and air,water,noise, and light pollutiongen-

erated by industry and homes as well as modes of transport (notably private auto-

mobiles) and sewer systems. Such conditions tend to sever ecological relationships

and create newones based on flora and fauna adapted to urban ecologies (McKinney

2008;Moño-Pacheco andVillaseñor 2022).Suburbanareas have also grown tremen-

dously in recent decades. In some cases, suburbs have produced an increase in the

variety of plants and animals due to the introduction of ornamental plants and ani-

mals at rates that exceed those of documented local extinctions.This does notmean

that suburban landscapes do not alter ecologies in ways that threaten native species

or long-standing ecological relationships (Hernández, Rodríguez, and Gallo 2009).

In recent decades, cities in the Southern Cone have become more intercon-

nected, linked by roads and high-speed highways that facilitated suburbanization

while creating ecological conditions that favor the propagation of introduced plant

species (Sedrez andHorta 2018).They have also become centers of energy consump-

tion, specifically electricity and fossil fuels for transportation,heating, and cooking.

The need to create and maintain energy services for growing urban populations

prompted governments to undertake projects like gas drilling, hydroelectric dams,

and transmission infrastructures that degraded or destroyed habitats for plants

and animals (Milanesio 2013).
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City lights should not blind us to the reality that, from Atacama to Patagonia,

rural areas have been – and continue to be – home to important populations of

Indigenous and non-Indigenous people (Zarrilli 2016). To a large degree, the ex-

pansion of capital-intensivemonocultures, biodiversity loss, and urbanization have

been linked in amutually reinforcingdynamic that drives life throughout the South-

ern Cone including in the vast region dubbed “La República de la Soja.”

“The Republic of Soy”

World production of soybeans increased more than any other crop between 1970

and 2020, skyrocketing from less than 30 million tons to more than 300 million

tons. Soybeans covered an estimated 100million hectares of land in 2020 (Soutullo,

Zladúa, and Teixerira-de-Mello 2020). Brazil is by far the leading producer and

exporter of soybeans in South America; soybeans are also a leading crop in Ar-

gentina, Paraguay, and Uruguay (Céspedes-Payret et al. 2009). Rising consumption

of cooking oils in China and India, the two largest importers of soybean oil in the

2010s, largely drove the expansion of international markets, along with rising rates

of meat consumption – soy being a raw material for animal feed (Turzi 2017). For

more than twenty years, soy cultivation in the Americas has utilized genetically

modified varieties of soybeans that are resistant to the broad-spectrum herbicide

glyphosate, popularly known as Roundup. In addition to generating profits for

Monsanto, “Roundup Ready” soy has enabled till-free methods of cultivation that

have reduced labor costs and soil erosion rates while giving rise to “superweeds”

including Amaranthus hybridus that are 100 times more resistant to glyphosate than

susceptible populations (Vazquez et al. 2017; García et al. 2019). Extremely heavy

application rates of Roundup have also exposed people to suspected carcinogens.

InArgentina,where commercial soybean cultivation began in the 1940s, the crop

had already covered hundreds of thousands of hectares of land by the 1970s. Produc-

tion boomed in the 1990s following the adoption of favorable policy measures, in-

cluding approval of the use of geneticallymodified varieties. Land in soybeanmono-

cultures rose nearly 500 percent and production increased by 700 percent between

1985 and 2015 (Turzi 2017; Leguizamón 2020; Zarrilli 2016). By the early 2010s, soy

covered 20million hectares in Argentina, including provinces with long histories of

monocropping (Buenos Aires and Córdoba) as well as provinces in north and north-

west Argentina (Chaco,Entre Ríos, Salta, and Tucumán) that had previously been on

the margins of capital-intensive agriculture.

In thePampas of Argentina, the expansionof soy turned an agroscape formedby

livestock and annual crop production into a homogeneous, continuously-cropped

landscape characterized by little planned or associated agrodiversity; by the early

twenty-first century, 90 percent of the Pampas were converted to crops or pasture.
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As might be expected, monocultures and livestock raising have severely depleted

populations of large predators and herbivores leading to regional extinctions (e.g.,

puma and jaguar) or vulnerable situations (e.g., deer and guanacos). Soy expansion

has also negatively impacted the diversity of rodents and some insects. Effects on

avian life has been varied: the decline of the migratory raptor Swainson’s Hawk

(Buteo swainsoni) due to pesticide exposure drew international attention (Medan

et al. 2011). In the Argentine Chaco, including the province of Salta, soy monocul-

tures increased from 100,000 to 600,000 hectares between 1990–2010. Analyses of

LANDSAT data indicate extensive deforestation and fragmentation of the region’s

dry forests indicating that changes in socio-ecological relationships are unfolding

along with rising social conflicts (Gasparri and Grau 2009; Vallejos et al. 2022).

Brazilian soybean production began in Rio Grande do Sul, before spreading to

the states of Paraná, Santa Catarina, Mato Grosso, and beyond; between 1985–86

and 2015–16, cropland in soy rose from 9.4 million hectares to 33.3 million hectares;

production increased from fourteen million to one hundred million metric tons

(Turzi 2017). In Mato Grosso, where the average soy farm occupied 3000 hectares,

monocropping drove the highest regional rate of deforestation recorded in Brazil

in the twenty-first century (Wittman et al. 2017). In Paraguay, soybeans surpassed

cotton as the nation’s top export crop in the mid-1980s. Cultivation began in the

nation’s eastern provinces before spreading west in the early twenty-first century.

In the western Chaco, ranching and farming activities cleared more than 44,000

km² of forest between 1987 to 2012, rates of deforestation comparable to those in

Latin America’s tropical regions. Some researchers found that investors frequently

purchased pastureland in the western Chaco for conversion to soy, suggesting that

ranching may have been an intermediate stage of land use between forest and

soybean farming (Baumann et al. 2017).

Nearly surrounded by soy-producing regions, Uruguay did not join the “Re-

public of Soy” until the early twenty-first century. Agribusinesses had planted

approximately 1 million hectares of soybeans in 2020, an increase that coincided

with big increases in imports of insecticides and herbicides, including endosulfan

and glyphosate. Sampling studies carried out in Uruguay found agrochemicals

present in soils, fish, and beehives in locations both adjacent to soy farms and in

protected areas lying several kilometers from soy monocultures. These findings

point to some of the challenges associated with the co-existence of biologically

diverse ecosystems and intensive monocultures that rely on agrochemicals capable

of migrating through soil or water (Soutullo, Zladúa, and Teixerira-de-Mello 2020).

In Argentina, political protests related to soy expansion have taken on dis-

tinct forms in different contexts. For example, in a working-class neighborhood

surrounded by soy farms on the edge of the city of Córdoba, women launched

one of Argentina’s first organized protests against aerial herbicide spraying by

invoking the idea of health as a human right. In 2002, the group Mothers from
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Barrio Ituzaingo Anexo was formed in response to maternal and pediatric health

concerns: respiratory illness, cancer, birth defects, and miscarriages. Working in

collaboration with regional professionals, the Mothers created a “death map” (mapa

de la muerte): an epidemiological study intended to call their neighbors’ attention

to connections between exposure to agrochemicals and local health problems. The

group also engaged in public protests directed at local government officials and

filed lawsuits against soy growers and pesticide applicators (Leguizamón 2016; and

Leguizamón 2020: 112–138). In this instance, activists did not frame their concerns

aboutmonocultures in terms of local or planetary declines in biodiversity but rather

in maternalist discourses and symbols that invoked reproductive health and chil-

dren’s wellbeing. Community organizers pressured local officials to establish buffer

zones around their neighborhoods as ameans to reduce exposure to pesticides, but

they stopped short of calling for a ban on herbicide use or restriction on the location

of soy monocultures.

InMalvinas, Córdoba – the poorest urban area in the province – residents orga-

nized a blockade and occupation of a site where the Monsanto Corporation sought

to build a facility for producing genetically modified maize seed. The protests and

occupations, which began in 2013, drew international attention and succeeded in

compelling Monsanto, which had received an endorsement from Argentina’s Pres-

ident Cristina Fernández de Kirchner, to abandon the project and sell the land in

2017. Working-class people struck alliances with scientists and other professionals

in order to mobilize knowledge and resources in their struggles, but some local ac-

tivists distanced themselves from national political parties or international move-

ments (Leguizamón 2020).

Concerns for maternal and pediatric health did not always compel people in Ar-

gentina to protest the power of soy producers. In towns surrounded by soy where

livelihoods and social statuswere rooted in the ideaof living “off the countryside” (del

campo), most middle-class women andmen displayed an “acquiescence” to the risks

posed by herbicide spraying; “murmurs” prevailed over social movements (Leguiza-

món 2020: 92–111). Through 2018, protests over agrochemical use on soy monocul-

tures in Argentina failed to result in a federal law banning glyphosate fumigations

in urban areas. State officials relied on well-worn strategies of authorizing scien-

tific reviews that produce inconclusive findings and opening judicial proceedings

that dragged on for years, often outliving the original plaintiffs (Leguizamón 2020:

131–137; Swistún and Auyero 2009).

Challenges to soybean monocultures were different in Argentina’s northern

Chaco region (provinces of Chaco, Formosa, Santiago del Estero, and Salta) where

rural people including Indigenous groups (Kollas, Tobas, and Wichís) struggled

against deforestation and dispossession of the land on which they farmed, raised

livestock, hunted, and foraged (Schmidt 2019). In contrast to the national profile,

one-third of the population in the Chaco region inhabited rural areas and relied
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on access to patchy habitats for their livelihoods (Zarrilli 2016). Organizations like

theMovimiento Campesino de Santiago del Estero (MOCASE) represented thousands of

rural families that frequently lacked legal titles to their land, leaving them vulner-

able to dispossession by agribusinesses. MOCASE collaborated with both national

peasant organizations (Movimiento Nacional Campesino Indígena) in Argentina and

the international network La Vía Campesina to employ legal strategies to retain land

while embracing a vision that rejects corporate monocultures in favor of agroeco-

logical approaches that value biodiversity in farming systems (Leguizamón 2020:

128–130; Pinto 2012; and Perfecto, Vandermeer, andWright 2009).

In thewesternChacoofParaguay,cattle ranchingandsoyexpansionhaveunder-

mined Indigenous livelihoods notwithstanding provisions in Paraguay’s 1992 Con-

stitution protecting Indigenous land rights. For example, a state-sanctioned terri-

tory held by the Angaité (self-named Enenlhet) was surrounded by cattle ranches

that entered the region in the early 2000s. The ensuing deforestation undermined

Angaité foraging and hunting practices, compelling some Angaité to seek work on

ranches in order to be able to hunt and forage (Glauser 2019). Some Angaité have

received government aid while others have sold or leased land to ranchers. At the

same time, Angaité communities have maintained hunting practices (marisca) and

rituals that seem to resist the “transactional” politics practiced by state officials and

NGOs; such rituals inscribe meanings on forests and their animal inhabitants that

ranchers do not understand (Glauser 2018).

Foreign Forests and Indigenous Rights

Central-Southern Chile is home to temperate forests that include endemic or rare

life forms including hundreds of plants such as the Ruil (Nothofagus alessandri),

Keule (Gomortega keule), and monkey puzzle (Araucaria araucana) trees; mammals

like Chinchillas (Chinchilla lanigera) and Darwins’ fox (Lycalopex fulvipes); along with

reptiles and amphibians. Currently, many of these forests are highly fragmented

after nearly a century of state and private forestry projects. State support for tree

plantations in Chile, which began in the 1930s, expanded under the reformist

government of Eduardo Frei (1964–1970) whose administration directly and indi-

rectly subsidized reforestation, including the re-seeding of areas where people had

cleared native forests comprised of Nothofagus (including raulí, coigüe, lenga) and

Araucaria with introduced species like Monterrey pine. Under Salvador Allende,

the Popular Unity government (1970–1973) accelerated the nationalization of forest

lands while maintaining a “developmentalist logic” that stressed the export-ori-

ented industrialization of forests via partnerships with domestic and international

investors (Klubock 2014: 216). Allende also created national parks, taking advantage

of a clause in Chile’s forestry law that empowered presidents to establish parks
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without undertaking protracted processes of expropriation and indemnification.

Allende’s policies slowed the deforestation of native araucaria forests in some re-

gions, but his short-lived government also promoted the logging of native forests

to provide a livelihood forMapuche communities and reforestation withMonterrey

Pine for pulp and paper production (Klubock 2014: 227).

Under the dictatorship of Augusto Pinochet (1973–1990), theChilean state subsi-

dized the establishment of treeplantations to suchadegree that it becameprofitable

toplant trees regardlessofdemand.Between 1974and 1980,pineplantationsgrewby

1millionhectares,more than 75percent ofwhichwere seededby theChileangovern-

ment or via government subsidies (Montalba-Navarro and Carrasco 2003). In 1979,

Chilewas responsible for half of all the pine planted in theworld (Klubock 2014: 239).

Enthusiastic government backers declared timber to be the “new copper” an indica-

tion of both the scale of revenues generated by tree plantations and the extractivist

mentality typical of neoliberal economic models.

State support for tree plantations outlived the Pinochet dictatorship; between

1995 and 2009, tree plantations expanded by more than one hundred thousand

hectares annually; by 2015, mono-species forests covered 2.4 million hectares of

land in southern Chile (Zamorano et al. 2015). In the Coastal Range of southern

Central Chile, plantations expanded in areas previously occupied by forests or

shrublands whose flora included at least two endemic tree species vulnerable to

extinction (Nahuelhual et al. 2012). Today, fragments of forest are restricted to

upper elevations in the Andeanmountains; expansive tracts of native forest are also

found in the southern portion of Chile’s Coastal Range.

Tree plantations have not been restricted to Chile; the government of Uruguay,

utilizing a 1987 forestry law, promoted the afforestation of grasslands in order to

generate rawmaterials for pulp and paper production. As was the case in Chile, the

Uruguayan state gave subsidies to private corporations to establish tree monocul-

tures. By the early twenty-first century, pine and eucalyptus plantations covered

nearly 1 million hectares of land or 5.6 percent of Uruguay’s national territory;

transnational companies owned one-half of the production (Cravino 2021). The

long-term effects on biodiversity generated by the afforestation of grasslands are

not clear, but field studies have documented a reduction in species richness among

mammals in eucalyptus stands due mainly to the absence of native specialist ani-

mals found in grasslands. Most mammalian species found in tree plantations were

in firebreaks – strips of grasslands intended to isolate tree stands (Cravino 2021).

Research in Uruguay and elsewhere also indicates that the elevated rates of evap-

otranspiration associated with tree plantations led to a reduction in groundwater

discharge (Paruelo 2012).

In Central-South Chile, forestry projects have been embroiled in social conflict

since their inception.Mapuche and non-Indigenous rural dwellers have challenged

state and private expropriations of land and loss of access to resources found in na-
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tive forests. For example, in 1983, a Chilean peasant conveyed their impression of

socio-ecological changes linked to tree monocultures: “Nobody claimed the forests

in the cordillera; everyone depended on them and used their products but they did

not belong to anyone. In our region,we see that plantations are fenced off, the roads

arebarred; thewater of theAndalién,Bío-Bío,andTrongo rivers is contaminatedbe-

cause the landowners exploit the forests that grow on the banks of the watersheds

and they do not care who uses the water below.” (Klubock 2014: 255–256)

For the Mapuche, a significant portion of Chile’s tree plantations lie within

Wallmapu, the historical territory of a Mapuche nation that spanned the Andes

and whose memory challenges the legitimacy of the territorial claims of both the

Argentine and Chilean states. The forest, or lemu, is vital to Mapuche identity for

both material and symbolic reasons; many Mapuche communities have linked the

expansion of pine monocultures to a decline in their physical and spiritual well-be-

ing (Montalba-Navarro and Carrasco 2003; Torres-Salinas et al. 2016). For example,

a Mapuche machi, Francisca Linconao Huircapan, filed a lawsuit against a forestry

company in a regional court in Temuco in 2009 for the alleged removal of native

flora from the banks of mountain springs situated on land adjacent to Mapuche

lands. In addition to contending that the action violated the Chilean Forestry Law

prohibiting the removal of vegetation in proximity to water sources, the suit in-

voked ILO Convention 169 on Indigenous and Tribal Peoples and the Convention of

Biological Diversity to assert that the company’s actions had degraded an ecosystem

whose waters and medicinal plants held sacred meaning for Mapuche (Faundes

2010). In asking the court to compel the company to halt its activities on lands not

legally owned by Mapuche, Linconao sought to assert rights to biocultural heritage

over property rights.The regional court ruled in her favor, a decision that was later

upheld by Chile’s Supreme Court.

The story of Machi Linconao’s activism has not concluded. In 2013, she was ac-

cused of participating in a deadly case of arson and arrested under Chile’s anti-ter-

rorism laws. Five years later, shewas acquitted; in 2021, she served as an electedMa-

puche representative to Chile’s unsuccessful Constitutional Convention. Linconao’s

tumultuous relationshipwith theChilean state captures the tensions and contradic-

tions of neoliberal states whose legitimacy resides in protecting capitalism, cultural

pluralism, and increasingly, biodiversity.The Chilean state has both supported and

criminalized Mapuche efforts to assert power over biocultural resources. Mapuche

organizations, in turn, have sometimes denied the legitimacy of state rule, while at

other times leveraging courts and even forestry corporations to defend their territo-

ries, livelihoods, and language (Hale 2020). Facedwith expanding forest plantations

and decreasing access to water, someMapuche have migrated to cities while others

have cultivated small stands of forests thatmix native and exotic species (González-

Hidalgo, Fonk, and Toledo 2013).
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Maritime Monocultures: Salmon Farms and Social Conflict

Beginning in the late 1980s, southern Chile became the epicenter of a new kind of

monoculture in the Southern Cone: intensive fish farming. Spurred by government

policies, changing consumer tastes, and transnational investors, the salmon indus-

try became the most important economic sector in southern Chile, employing tens

of thousands ofworkers (Vargas andCárcamo2022). For twenty years (1987 to 2007),

salmon farming grew at ameteoric rate, turning the region into the world’s second-

leadingproducer and topexporter ofAtlantic salmon to Japanand theUnitedStates.

As was the case with soy and tree plantations, the expansion of aquaculture in Chile

was part of a global phenomenon: in 2009, theU.N. Food and Agriculture Organiza-

tiondeclared aquaculture to be theworld’s “fastest growing foodproduction system”

(Soluri 2011).

Salmon producers initially took advantage of southern Chile’s relatively clean,

fresh-water lakes to nurture juvenile salmon into adults for subsequent transport to

sea pens situated in the protected oceanwaters found in AncúdBay. Intensive aqua-

culture, therefore, posed risks to biodiversity in both fresh and marine water envi-

ronments.The introduction and cultivation of millions of carnivorous fish to fresh-

water lakes threatened endemic species of fish; storms or other forces capable of

damaging the seapensused to contain salmonhave causedunintentional releases of

large quantities of salmon into the open sea. Following concerns about fish escapes

and problems with freshwater parasites, salmon companies shifted from lakes to

enclosed tanks for raising juvenile salmon. Atlantic salmon continued to mature in

vertical sea pens some twenty to thirtymeters deep.The dense concentration of fish

added large quantities of organic waste to marine benthic zones; salmonmonocul-

tures also generated pollution in the forms of heavymetals like copper used to clean

pens, parasiticides employed to control sea lice, and antibiotics utilized to inhibit

infections that form in lesions created by sea lice (Gerhart 2017; Soluri 2011).

The network of Atlantic salmon monocultures that stretched from Norway

to southern Chile facilitated a pandemic of infectious salmon anemia (ISA) in

2007–08 that compelled aquaculture companies in southern Chile to harvest fish

prematurely, abandon sea pens, and lay off thousands of workers (Soluri 2011). The

salmon industry responded to the economic risks posed by ISA by concentrating

capital and expanding geographically, pushing further south in an effort to spread

production sites without drastically reducing the density of fish raised in sea pens.

Salmon aquaculture continued to nurture not only fish but also bacteria, parasites,

and viruses; in 2014, the aquaculture industry used 563,000 kilograms of antibiotics

(Gerhart 2017).

Unsurprisingly, social conflicts over salmon farming have had less to do with

land tenure and more to do with the industry’s ecological instability linked to

pathogens and pollution that have contributed to periodic die-offs of fish and other
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aquatic organisms that are vital to livelihoods and cultures in southern Chile. In

2016, the island of Chiloé erupted in protest in response to a swath of mass die-

offs of marine organisms ranging from shellfish to whales, including millions

of farmed salmon. Aquaculture companies responded by laying off thousands of

workers. Biologists connected the events to a red tide – toxic algal blooms – linked

to warm ocean temperatures and possibly the enormous volume of organic waste

generated by 400 hundred salmon farms. Led by unions of small-scale fishing

people, protesters blockaded access to the island for two weeks while calling on

the government to tighten regulations on the salmon industry and promote local

fishing operations (Daughters 2016).

In many regards, salmon aquaculture (i.e., monocultures) has spawned similar

dynamics to those created in terrestrial monocultures like soy and pine. Local peo-

ple, both Indigenous and non-Indigenous have sometimes gained employment op-

portunitieswhile almost always losing access to biological resources that formed the

basis for foraging or hunting. In all cases, state policies have played critical roles in

enabling monocultures to expand via subsidies and/or weak regulatory structures

affecting both worker well-being and ecosystem health.

States, along with local and translocal actors, have also been key players in

projects intended to conserve biological diversity in the Southern Cone.The expan-

sion of public and private conservation areas since 1950 has generated new forms of

social conflict.

Conserving Biodiversity

The Southern Cone is home to some of the earliest protected areas created in Latin

America, including national parks such as Argentina’s Nahuel Huapi (originally

called National Park of the South) founded in 1922. Initiatives to establish national

parks resulted from a complex set of influences, many of which resonated with

European or U.S. ideas about scenic landscapes, forestry, and tourism. They also

often functioned to promote nationalism by establishing a state presence near ter-

ritorial boundaries and/or by erasing Indigenous histories (Freitas 2021; Kaltmeier

2021).These early parks sought to protect habitats of emblematic flora or fauna, an

objective that was not seen as incompatible with the introduction of new plants and

animals including red deer, trout, or the Douglas Fir (Kaltmeier 2021).

Following World War II, domestic and international forces (e.g., UNESCO)

continued to promote state investments in protected areas with the dual goals of

conserving flora and faunawhile stimulating tourism. For example, local recreation

enthusiasts in Punta Arenas convinced Chilean authorities to establish Torres del

Paine National Park in 1959 (originally “Lago Grey” National Park). Torres del Paine

expanded significantly between 1961 and 1980, due to actions taken by both Allende’s
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socialist government and Pinochet’s military dictatorship. Tourism, which grew

slowly prior to the 1990s, remained a key objective for the national park as did the

nurturing of native fauna, including the south Andean huemul, small numbers of

which were introduced to the Torres del Paine from elsewhere in Chile (Alvarez et

al. 1986).

The rate at which Southern Cone states established protected areas in both ter-

restrial and marine environments increased between 1970–2000, driven in part by

the growing influence of conservation biologists who lobbied to shift the focus of

protected areas from “natural attractions” to the conservation of biodiversity (Wak-

ild 2018). National parks, however, continued to reinforce notions of wilderness (de-

siertos) that undergirded nationalist narratives and often excluded Indigenous and

other rural dwellers. Nevertheless, beginning in the 1980s, conservation advocates

began striking tenuous alliances with residents of these areas (Wakild 2018). In Ar-

gentina, these alliances became institutionalized in the early twenty-first century

in the form of co-management of protected areas.This model, rooted in a vision of

joint decision-making and management of resources involving government agen-

cies and local, resident people,offered thepotential to achieve intercultural dialogue

andplacedifferent kindsof knowledge in conversation (Trentini 2011; Trentini 2012).

In practice, co-management has exposed – as well as created – contradictions

that lay at the heart of struggles over biocultural diversity. For example, in 2008,

conflict emerged in Nahuel Huapi when a Mapuche group attempted to re-occupy

(recuperar) an area inside the park boundaries that government scientists had de-

clared a “critical area” because it provided habitat for endemic species like the en-

dangered south Andean huemul, an endemic plant (Senecio carboniensis), and a frog,

rana del Challhuaco (Atelognathus nitoi). In this case, the knowledge of biologists was

valued over that of Mapuche residents because the latter had returned to the area

having been expelled decades earlier (Trentini 2011).TheMapuche lacked legitimacy

due to their historical mobility that did not conform to notions of an “ancestral”

presence. Although protected areas in the Southern Cone have not systematically

expelled people from their boundaries, the establishment of national parks in ter-

ritories historically controlled by Indigenous groups has left complicated legacies;

attempts to co-manage protected areas often fail to conceptualize biodiversity in a

manner that respects the complexity of Indigenous cosmologies and lived experi-

ences.

National parks are by nomeans the only form of protected area in the Southern

Cone; provincial and local conservation areas have also expanded, driven by grass-

roots and government actions. For example, in 2005, residents in a coastal com-

munity in the Atacama region of Chile, concerned about pollution from proposed

industrial facilities, petitioned the government to establish a nature sanctuary in

theHuascoRiver estuary, home to 180 types of flora and fauna.Some artist-activists

used photography to call attention to the estuary’s botanical diversity and encour-
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aged people to identify endemic species, an example of citizen science that has

become a popular tactic to mobilize supporters and generate evidence to present

before government officials and mass media. Chile’s Ministry of the Environment

established a nature reserve (sanctuario de la naturaleza) “Humedal Estuario del Río

Huasco” in 2020 – fifteen years after the initial proposal (Bolados, Morales, and

Barraza 2021). The example of Río Huasco illustrates how meanings inscribed into

local places undergird movements to value biocultural diversity.

The late-twentieth-century convergence of neoliberal policies and rising con-

cerns about biodiversity in the Southern Cone materialized in the creation of very

large, privately owned conservation areas, particularly in Argentine Patagonia and

southern Chile. Patagonia began attracting the interest of international conserva-

tionists in the mid-twentieth century when organizations like the New York City-

basedWildernessConservationSociety initiatedprojects inArgentinePatagonia fo-

cused on protecting marine and coastal wildlife (Conway 2005). In addition, out-

door enthusiasts like Yves Chouinard and Douglas Tompkins traveled to Patago-

nia in the 1960s prior to becoming major entrepreneurs. Tompkins, along with his

spouse Kris, took advantage of both Pinochet-era laws to promote foreign invest-

ment and lowproperty prices to beginpurchasing land in 1991 eventually assembling

a massive private reserve known as Parque Pumalín. After functioning for twelve

years (2005–2017), Tompkins Conservation donated nearly 300,000 hectares to the

government of Chile which established the National Park “Pumalín Douglas Tomp-

kins.” In the early 2000s,Kris Tomkins foundedConservaciónPatagonia, an organiza-

tion that purchased former sheep ranches in Chile and Argentina and subsequently

donated the properties for incorporation into two new national parks: Patagonia

Park in Aysen, Chile; andMonte LeónNational Park in Santa Cruz, Argentina (Jones

and Gettinger 2016).

In addition, the Italian apparel company Benneton purchased large amounts of

land in Argentine Patagonia. These private conservation initiatives generated con-

troversy at regional and national levels; opposition was often framed in nationalist

terms by ranchers and other rural peoplewhowere suspicious of foreign control and

projects to “re-wild” Patagonia by removing wire fences that once contained sheep

in order to nurture habitat for south Andean huemuls, pumas, guanacos, and rheas.

In Argentina, the Mapuche Ancestral Resistance occupied lands titled to Benneton

inChubut,Argentina, until being violently removed by federal troops (Pannell 2017).

The ability of protected areas to nurture biodiversity and environmental justice

remains unclear; climate change and the ability of pollutants to migrate through

soil and water media limit the capacity of protected areas to spare plants and an-

imals from hazards generated beyond their boundaries (Rodríguez-Jorquera et al.

2016).Ultimately, biodiversity in the SouthernConewill be influenced–for better or

worse – by forces and actors operating beyond protected areas.This reality is made

apparent by the recent history of one of Patagonia’s oldest inhabitants: guanacos
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(Lama guanicoe). The proliferation of sheep and other livestock in the early twenti-

eth century led to a steady decline in guanacos due to habitat loss and commer-

cial hunting. Guanaco populations began to increase in the early 1990s when ex-

port markets for furs largely disappeared following trade restrictions put in place

by the Convention on International Trade in Endangered Species (CITES), an inter-

national agreement to curtail commerce in products derived from endangered or

vulnerable plants and animals. In addition, a long-termdecline inworld demand for

wool, along with regional pasture degradation, led to the abandonment of ranches

in Patagonia that guanaco populations have “re-wilded” in recent decades (Soluri

2023). National parks-based tourism has helped to revalorize living guanacos, but

the camelid’s recent population increase resulted from a combination of interna-

tional environmental politics and transnational fashion trends, affirming the im-

portance of both local and trans-local forces in the conservation of biodiversity.

The Anthropocene and the Unforeseen

Since themid-twentieth century,many formsof life have been threatenedby the loss

or alteration of their habitats due to the expansion ofmonocultures in the Southern

Cone. These threats are not confined to the Southern Cone; they are variations on

a planetary theme of large-scale socio-ecological change, including global warm-

ing, that led scientists studying Earth Systems in the early 2000s to coin the term

“Anthropocene” in recognition of the leading role played by people in changing the

Earth. Social scientists responded by offering alternative labels (e.g., “Capitalocene”

and “Plantationocene”) that questioned the Anthropocene’s analytical power while

implicitly acknowledging the term’s growing influence (Selcer 2021).

The danger in using a term like Anthropocene, or the only slightly less-sweep-

ing concepts it has spawned, is that they posit a coherency that tends to break down

whenunits of analysis shift from theplanetary to the regional or local.Whenanalyz-

ing the political ecologies of specific places,what often stands out is the unforeseen:

the unpredictable and often contradictory ways that diverse people understand and

respond to biodiversity. In the Southern Cone, the threats to biodiversity caused by

the expansionofmonocultures have led somepeople to organize campaigns that call

on governments to address social and environmental injustices related to health and

livelihood.Formany Indigenouspeople, the loss of biodiversity is both a cultural and

anecological crisis that is frequently boundupwith struggles to re-assert their terri-

torial sovereignty. Finally, a significant set of social actors – including those whose

livelihoods are closely tied to monocultures – have responded to biodiversity loss

with ambivalence, resignation, or denial. Scholar-activists tend to pay limited at-

tention to this rather diverse conglomeration of people, yet the ongoing struggles in

Chile to create a newnational constitution point to the profoundpolitical challenges
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associatedwith building legal structures thatwouldpromote biocultural diversity in

the Southern Cone.
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Biodiversity in the Andes from 1950 to the Present

The Tropical Andes and the Sixth Mass Extinction Event

Kenneth R. Young

Biological diversity includes all the species of the world, the manner in which

they are distributed and interact, and their evolutionary interrelations. Species

exist in populations, with genes interchanged and natural selection acting over

time on overall genetic diversity, gene flow, and the origin of new lineages (Nosil

2012). Species also occur in assemblages and communities that collectively form

ecosystems,with biotic and abiotic processes that can be associated with functions,

some of which constitute ecosystem services directly or indirectly useful to humans

(Chapin, Kofinas, and Folke 2009; Costanza et al. 2017). The loss of biodiversity can

affect any of these phenomena fromgenes to the global ecosystem.That loss takes on

special resonance when it occurs due to human decisions or values.The human role

in causing species extinctions is of concern, as are additional human actions that

are altering global climate parameters and their feedbacks on ecosystem functions

and the dynamics of landscape mosaics.

The tropical Andes represent one of the world’s biodiversity hotspots (Brooks

et al. 2006), including hundreds of species of birds, mammals, reptiles, amphib-

ians, and vascular plants, plus thousands of invertebrate species, among others.The

mountainous terrain and equatorial position make for a high biophysical diversity

of climates, soils, and ecosystem types. There are high mountain peaks, shrouded

cloud forests, dry scrub hillsides, palm forests, andmany areas converted from for-

est or shrubland into productive lands for farming and for the grazing of livestock.

Located within these diverse landscapes are many species still unknown to science,

and with rapid current changes caused by land use, much of that diversity is at risk

(Wilson 1996; Ceballos et al. 2015).

Some of the biodiversity is associated with the number of species found in one

place, an amount known as “alpha diversity,” which can be quantified by species

richness or as considered in indices calibrated by relative abundances of the species

present (Millington,Schickhoff, andBlumler 2011).The species turnover found from

place-to-place gives a measure of how different each place is in terms of species

composition; the turnover is quantified through measures of “beta diversity.” Fi-

nally, each species also has a place in an evolutionary (or phylogenetic) lineage, giv-
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ing themeans to evaluate distinctiveness among species in terms of shared DNA or

time elapsed since speciation. All these spatial and temporal considerations influ-

ence howbiodiversity canbe evaluated andhow its losswill bemanifested.Biodiver-

sity conservation strategiesmaychoose to emphasizeplaceswith thehighest species

richness; alternatively, they may focus on species with genes linked with traits that

are considered useful or those otherwise considered unique, charismatic, or rare.

Biogeography is the study of Earth’s life, including the history and locations of

species through time and the ecological processes involved with delimiting range

distributions and affecting species dominance and abundance (Lomolino, Riddle,

and Whittaker 2017). Traditionally, this academic discipline has investigated and

synthesizeddescriptions of the biomes andbiogeographic realms of theworld, their

changes in relation to evolution, plate tectonics, and climate change in the past, as

well as the importance of biophysical gradients acting upon distributions of species

and ecosystems. However, in addition to the taxa, places, and events important in

affecting living organisms, increasingly it is clear that theremust also be careful at-

tention to the past, present, and future role of humans in altering biogeographical

patterns and processes.

The goal of this chapter is to demarcate the challenges and opportunities associ-

atedwith the loss of biological diversity in the tropical Andes, referringhere to coun-

tries from Venezuela south to Bolivia and elevations above 1,000 m elevation with

ecosystem types including grasslands, wetlands, shrublands, and forests (Young et

al. 2007). Human influences are pervasive in some parts of the Andes, as seen in

drainedormanagedwetlands,burnedandgrazedgrasslandsandshrublands,grow-

ing cities, and deforested landscapes with forest remnants and pine or eucalypt tree

plantings.

This overview is done through an examination of the biophysical conditions

associated with biodiversity maxima in the mountain ranges of northwest South

America.Given the antiquity and prevalence of human-caused influences, this topic

is augmented by consideration of the rather different complications posed by the

biodiversity coevolved with humans giving rise to agrobiodiversity. Solutions to the

biodiversity crisis may proceed from understanding the ongoing extinction trends

provoked by the Great Acceleration of the 1950’s and as framed by recognition of

the Anthropocene (Crutzen 2006; Ellis 2015; Davies 2016) as a particularly potent

means to understand human influences on the biosphere, including ancient land

uses. An activist and applied approach would include species-rescue programs and

may require rethinking goals of ecological restoration.
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Biodiversity’s Axes

There are three main biophysical gradients that affect biodiversity: temperature,

precipitation, and water availability (Migliavacca et al. 2021).The first two are basic

climate variables, while the third is influenced by those variables and by other

features such as seasonality, type of soil for plants, and water chemistry for aquatic

organisms or air pressure for terrestrial taxa. In the Andes Mountains, the most

obvious gradient is a complex one of elevation (Körner 2021), along which tem-

peratures drop upslope but where precipitation and water availability show more

complicated spatial relationships. For example, topographic locations exposed to

prevailingwindswill bemoister than those on leeward slopes, even though altitudes

are identical (Fig. 1). Similarly, places with some kinds of bedrock will form deep

soils for plants,with relatively high storage of soilmoisture,while others at the same

altitude may have rocky or even serpentine soils with limited edaphic resources for

plant growth. As a broad generalization, less species richness, and hence less alpha

diversity, is expected at higher elevations in the Andes or on harsher sites, with due

consideration of the respective edaphic and topographic limitations that may be

locally influential.

Fig. 1: Ridgeline in central Peru showing people for scale in center and

shrublands to the left and fog and cloud forest to the right

Source: Photograph by author.This photograph illustrates the dramatic envi-

ronmental gradients giving rise to high biodiversity, with abrupt changes in

humidity, elevation, and topography.
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Beta diversity may show more complicated expectations as it is influenced

by place-to-place differences and by the sizes and shapes of species distributions

(Sonne and Rahbek 2024). An endemic species is found in one place (Gaston 2003),

but the Andes Mountains, with their thousands of kilometers of north-to-south

interconnections, can have endemic species with long north-south distributions

that are quite narrow east-west due to habitat specificity (Young 1995). Hence, sam-

pling from place-to-placemay include generalist, widely distributed species, which

would reducemeasures of beta diversity, or it could include endemic species,which

would increase species turnover rates. Valuing biodiversity in terms of turnover

would suggest that places that are more unique in terms of species composition or

gradients that show especially high spatial turnover would be of more interest than

places that are essentially duplicative in terms of species composition (Margules

and Sarkar 2007). Generalizations might include expecting higher beta diversity

in parts of the Andes with steep elevational gradients or with rapid spatial shifts

leading to biogeographic barriers due to abrupt changes in climate/microclimates,

soils, or topographic position.

Phylogenetic diversity will be highest in endemism hotspots (Shipley and

McGuire 2022), although such maxima may be in harsh sites occupied by unique

species or alternatively in refugia that maintained similar biophysical features in

the past while surrounding areas changed (Fjeldså et al. 2012; Roberts and Hamann

2016). Neoendemics are recently evolved species with restricted distributions; the

locations they occupy suggest active speciation processes are occurring, including

those affecting species that have genetic variation patterns that are not (yet) suffi-

ciently distinct for species recognition by taxonomists. Paleoendemics evolved long

ago and would include those rare species that are considered “living fossils” due to

their similarity to ancient taxa known from geological strata. Some neoendemic

plants are located at the highest elevations in the Andes (Al-Shehbaz et al. 2013;

Keeley, Cantley, and Gallaher 2021) with their nearest relatives within evolutionary

clades found at lower elevations; presumably Andeanuplift in the last 4million years

explains their evolutionary histories (Young et al. 2002; Antonelli et al. 2009). The

paleoendemics are much older and may even encompass links to taxa that existed

before the Andes formed and when South America was still part of Gondwana or

Pangea 50 to 250million years ago (Palma and Spotorno 1999 for marsupials).

An “Anthropocene” perspective on biodiversity (Young and Duchicela 2023)

would suggest that humans have now assumed roles in shaping diversity patterns

and processes that are of the same magnitude of importance and influence as have

had temperature, moisture, and geographical connections over the eons. People,

thus, should be added to the basic biogeographical axes affecting species distribu-

tions and composition.The human role includes direct alterations of land cover and

the respective terrestrial and aquatic ecosystems but may also include legacies of

past land uses that have lingering influences on the Andean biota.
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For example, the megafauna that were important Andean ecosystem engineers,

such as giant sloths, mastodons, and gomphotheres, vanished soon after humans

colonized South America at the start of the Holocene (Bush et al. 2022; Dantas and

Pausas 2022). Additional land cover change associated with the development of

agriculture, pottery, and settlements (Quilter 2022) led to deforestation and likely

many additional extinctions of forest-dependent species or other specialists that

were eliminated deliberately or whose habitat was displaced by people. To illustrate

this point, Young (1998) provided a long list of Andean tree genera with large-

seeded fruits, specialized for dispersal by relatively large birds or mammals that

are commonly found only in large expanses of non-fragmented forest, and are not

found in highly fragmented forests where the seed dispersal agent would not be

present. Fragmented forests and forest edges instead have many tree species with

nonspecialized and small seeded-fruits or wind-dispersed seeds. Landscapes being

progressively deforested would lose forest-dependent animals, not to mention the

trees needing closed canopy to reproduce, plus understory and epiphytic herbs.

A further regime shift, knownas theColumbianExchange,was associated in the

1500s with colonization and the introduction of European, Asian, and African plant

and animal species, along with novel land-use practices (Crosby 2003; Voeks 2019).

Examples range fromgrazing systemswith cattle, sheep, and goats to fields planted

with wheat, barley, and alfalfa. Andean biotic landscapes are nowadays palimpsests

of the original biota that survived those changes, accompanied by new species com-

ing from different evolutionary lineages but pre-adapted to Andean climates or else

brought as part of the toolkit of useful species utilized in farming and forestry sys-

tems.

More generally, reconceptualizing biogeographical studies to include humandi-

mensions is challenging as seen in the case of the tropical Andes. It would seem-

ingly need to include human history as part of the domain of study of Historical

Biogeography, the social sciences to understand aspects of the ecological processes

acting upon the biota in Ecological Biogeography, and the humanities for helping to

understand the causalities of global change. Conservation Biogeography would in-

clude research topics on the dynamics of rare species or others considered of value,

including the species domesticated for their usefulness.

Agrobiodiversity

Farmers andpastoralists create landscapemosaics that includepatches of croplands

andpasturelands, corridors of hedgerows, living fences, and riparian forests, aswell

as a backgroundmatrix land cover type that may restrict or facilitate movements of

organisms across the landscape (Perfecto, Vandermeer, andWright 2019).Many ru-

ral areas in the Andes have this kind of land cover (Young 2009), with natural vege-
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tation scattered as habitat islands in inaccessible locations (Sylvester, Sylvester, and

Kessler 2014). Here the biodiversity includes the species found in those mosaics,

with alphadiversity ofnative species relatively lowbutbetadiversity potentially high

given the human-caused place-to-place heterogeneity.Many of the introduced rud-

eral species would presumably beweedy or invasive species coming from other con-

tinents (Richardson and Pyšek 2012), so their relative phylogenetic distinctiveness

would be high, and their ecological impacts could be substantial (Vizentin-Bugoni

et al. 2021). Consequently, many of the commonly used biodiversity measurements

need to bemade context specific in these humanized landscapes.Highmeasures of

alpha, beta, and phylogenetic diversitymay simply indicatemuch human alteration

if the species involved are nonnatives.

Fig. 2:Maize hanging to dry after harvest in an Andean household

Source: Photograph by author.This photograph illustrates the heterogeneity

of the harvested maize, and the diverse nature of Andean agrobiodiversity

more generally.

In addition, the Andean crops and livestock that were domesticated fromnative

species constitute an additional biodiversity phenomenon. For example, the potato

not only shows genetic lineages of half a dozen wild Solanum species (Spooner et

al. 2014) but has ongoing introgression due to gene flow moving from wild species

into domesticated landraces (Parra-Rondinel et al. 2021). The thousands of potato

varieties are only in part natural entities, sharing an extended genotype with wild

species, but are created and maintained by human artifice. Similar cases exist for
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alpaca breeds, tomato varieties, or heterogeneity in harvestedmaize (Fig. 2). In fact,

the animal species that are legacies of European colonists also show many local-

ized genetic differences, at least some ofwhich are adaptivewith free-ranging cattle

able to survive on their own and an array of chicken varieties found among Andean

households.

Humans, thus, create and maintain novel biodiversity through their land uses,

and by means of domestication and ongoing cultural selection (Gepts et al. 2012;

Radeloff et al.2015).Humans canaugment somemeasuresof landscapeheterogene-

itywith farming and pastoralism,while domesticated species are diversified for hu-

man needs and pleasure. Traditionally, agrobiodiversity has not been considered in

tomes of Biogeography, but an Anthropocenic perspective would suggest that this

inclusion is now essential.Given that humanity depends on a small list of plants and

animals for most food, the additional diversity created by human action may well

includemany genes and functional traits that are either useful now or that could be

essential for food security under differing conditions in the future.

Philosophically andpractically, addressing agrobiodiversity requires very differ-

ent responses than does the biodiversity of unutilized species.Whereas specialized

conservation efforts aimed at endangered species may require population-level in-

terventions or the establishment of protected areas and conservation corridors, the

active conservation of agrobiodiversity uses gene and seed banks, farmer-centered

programs (Shiva 2016), indigenous territories (Pironon et al. 2024), and now gene

editing to prepare for the future (Kieu et al. 2021; Whitfield et al. 2021; Raza et al.

2023). Insteadof aiming tomaintain or facilitate natural ecological and evolutionary

processes, the goal is to foster or to substitute for human behavior’s role in originat-

ing or sustaining (agro)biodiversity. Research tools for evaluating the formermight

include genetic, population, or ecosystemmonitoring,while the latter needs obser-

vations in fields and rural households where the future of agrobiodiversity will be

decided.

Human knowledge is, thus, an important dimension for agrobiodiversity,

meaning that agronomists and range scientists need the means to interact with

anthropologists, geneticists, economists, and many others (Zimmerer et al. 2019).

In fact, domestication might have lessons for more effective and inclusive ways

of thinking about biodiversity conservation from an Anthropocene perspective,

including more widespread use of citizen science approaches. Biogeography could

become a more inclusive discipline by being informed by these phenomena and by

more carefully including humans as agents of change in analyses.
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Trends of the Great Acceleration

The Great Acceleration commenced in the 1950s with atomic weapons testing,

accompanied by societal changes resulting in exponential increases in greenhouse

gases and fertilizer use, and with similarly dramatic losses in forest cover and fish

stocks (Smil 2021). Global climate change became noticeable, and globalization

interconnected national and regional economies. Some have suggested that this

time would be an effective start date for recognition of the beginning of the An-

thropocene, although others posit earlier years for when human influences became

significant and global in extent (Ruddiman 2003; Lewis and Maslin 2018). There

were past times when human-caused extinctions were significant. Most conspic-

uously, early world colonization by Homo sapiens coincided with the loss of many

megafaunal species (Barnosky et al. 2017) and island species (Steadman 2006), al-

though these losses do not necessarily lend themselves to providing the conditions

needed for recognizing the Anthropocene with stratigraphic criteria (Waters et al.

2016; Malhi 2017).

Nevertheless, the Great Acceleration does remind us of post-World War II ne-

oliberal economic developments, alongwith a continuedpush for export agriculture

andmining in theGlobal South, incentives for rural-to-urbanmigration,and the so-

cial transformations of farmers andpastoralists intoworkers and consumers (Green

et al. 2019).This commodification can be observed in conservation approaches that

nowmonetize carbon sequestration and water provision (Kosoy and Corbera 2010),

making financial what was once simply biodiversity. Only some countries in the

tropical Andes have resisted these efforts, most conspicuously in Ecuador where

species other than humans are provided some constitutional rights (Lewis 2016).

Many rural and indigenous communities can be said to value native species for their

own intrinsic values,especiallywhen they intertwinewithbelief systems (Sarmiento

andHitchner 2022).Thus,most nation-states in the Andes are promoting neoliberal

means for biodiversity conservation, while substantial areas in those same coun-

tries, in fact, are governed environmentally with other values inmind.The social ac-

tors involved with neoliberal policies are governmental and some nongovernmental

organizations, while resistance to those policies is to be found in the land use prac-

tices of Andean communities and in programs of some nongovernmental organiza-

tions.

Time periods before and after the Great Acceleration provide important indi-

cators for biogeographic studies of the Anthropocene, reducing negative impacts

caused by people is at the core of current biodiversity conservation activities. In

some cases, restoration, reforestation, rewilding, or reintroductions of extirpated

species may be desirable.
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Extinction

Just as speciation results in more species over time (Harvey et al. 2020), extinction

results in losses. Over geological time, extinction is the fate of species, but the time

scales involved are five to ten orders of magnitude longer than human lifespans,

meaning that extinction in the present is essentially an instantaneous and irre-

versible event.Often such background extinction is nearly invisible in the geological

record, except for mass extinctions, the five largest of which were associated with

global shifts in climate and the reordering of the composition and organization

of biotas (Millington, Schickhoff, and Blumler 2011; Lomolino, Riddle, Whittaker

2017).

Given enough time,on the order of 10 to 30million years, speciation,diversifica-

tion, and adaptive radiation refill andmodify ecological niches, as seen in the fossil

record. An event that is disruptive and destructive in ecological time, may lead to

increased diversity over millions of years.Themost recent major global catastrophe

led to the extinction of the dinosaurs 65million years ago and the start of the current

CenozoicEra characterizedbyhighmammaliandiversity. It is difficult fromtheper-

spective of a species living immersed in the contexts of current extinction processes

to declare definitively thatwe (i.e., humans) are causing yet anothermass extinction

of that magnitude, but most researchers who have evaluated the topic have been in

the affirmative (Barnosky et al. 2017; Cowrie, Bouchet, Fontaine 2022).

There is also an important spatial dimension to extinction, with global extinc-

tion referring to the moment when no individuals of a particular species are alive,

but which is usually preceded by a series of local extinctions as populations disap-

pear locally one by one (Levin 2000). In fact,metapopulationmodels stress that such

local extinctions are common as source habitats provide for recolonization of sink

habitats that cannot maintain the species without immigration (Hanski 1998); sim-

ilarly, the EquilibriumTheory of Island Biogeography (MacArthur andWilson 2016)

has species richness of an island dependent on both dispersal and extinction rates.

These are important biogeographical approaches for being able tomake predictions

about the diversity and persistence of species on islands or in fragmented habitat

types.

In the Andes Mountains and among its habitat archipelagos, extinction, thus,

might best be considered the result of the overall loss of populations and inhabited

habitat patches being greater than dispersal and recolonization rates, as suggested

by those biogeographical frameworks. In turn, this points to the need for re-

searchers to consider factors that limit dispersal, including the size of and distance

among source populations, plus the resistance of landscape matrices to dispersal;

and the factors that limit (re)colonization such as site-specific abiotic stresses,

microbial processes or interspecific competition, predation, or herbivory. Conser-

vationists would need to consider manipulating those variables, for example, by
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reintroducing locally extinct plants or animals, by managing vegetation structure

to favor open habitat species with burning or mechanical disturbances, by limiting

seed/seedling predation or augmenting seed dispersal, or by endangered species

programs that include assessments of long-term population viability.

Current extinctionprocesses act upon the legacies of past extinctions,whichdif-

ferentially eliminated larger animals (Dirzo et al. 2014; Barnosky et al. 2016), and

those native species originally inhabiting lands with good soils and gentle topogra-

phy that are(were)mostpreferred for cropagriculture.Lostfirstwere themegafauna

(replaced eventually by livestock) and predators, and then many additional species

disappeared thatwere dependent on natural vegetation types.Those human-caused

change processes increasingly act in novel ways,withmodifications associatedwith

pesticides,microplastics,monocultures, and soil erosion, not tomention the direc-

tional and unpredictable changes imposed by greenhouse gases and causing global

climate shifts that need to be taken into consideration (Svenning and Sandel 2013;

Lovejoy and Hannah 2019; Arneth et al. 2020). Important social actors include not

only the rural inhabitants who carry out farming but also the people responding to

the demand generated by growing urban populations who consume the products

produced in the countryside.

Bothmodeling approaches of native ecosystems under future conditions (Tovar

et al. 2013) and empirical observations done on mapped forest plots (Fadrique et al.

2018) have revealed spatial heterogeneity and showed unexpected dynamics, mak-

ing simple predictions difficult. There are limitations on projecting future changes

given the unknowns, the high place-to-place heterogeneity common in the Andes,

and the likelihood of ecological and/or social surprises.

It is probable that future extinction trends will further accelerate. As an exam-

ple, current dramatic losses of frog species to chytrid fungi-caused and other dis-

eases (Seimon et al. 2017; Cohen et al. 2020) may well cause trophic cascades affect-

ing the small invertebrates they once consumed. The species considered high-alti-

tude specialistswill be subject tomountaintop extinctions if they no longer have up-

ward topography fordispersal and colonization (Freemanet al. 2018).Both examples

are difficult to observe directly and may well take place undocumented and unwit-

nessed. Intervening to halt extinction may need to happen on a species-by-species

basis unless place-basedprograms include steep elevational gradients or else locales

that could function as refugia. Biogeography has classically been an observational

and historical discipline (Millington, Schickhoff, and Blumler 2011; Lomolino, Rid-

dle, Whittaker 2017); given these challenges, it may now need to become an activist

discipline willing and able to intervene in the extinction processes. If humans un-

intentionally have become a biogeographical agent of note, perhaps using foresight

to change trajectories is a reasonable option for society to consider. Frogs could be

rescued and bred to be reintroduced someday; mountaintop extinctions could be

limited by relocating doomed plant or bird species to higher mountain ranges.
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The Great Acceleration’s trends in environmental and socioeconomic criteria

that began their exponential increase in the 1950s continue (Ripple et al. 2020) with

only a few counterexamples of flattening slopes, such as global limits acting upon

ozone-destroying chemicals and recent increases in marine aquaculture taking

some pressures off global fish stocks; the other trend lines are all inclined sharply

upward. In the Andes, rural-to-urban demographic shifts, in theory, could take

environmental pressures off rural areas; in practice, there is no evidence that this is

the case (Geldmann et al. 2019) given the increased needs of cities forwater and food

and the expansion of peri-urban environments with unique species assemblages

(Hurtado-M et al. 2020).

Further complications to future trajectories due to greenhouse gases and cli-

mate change (Urrutia and Vuille 2009) are already visible in the loss of ice and

glaciers (Masiokas et al. 2020), shifts upslope of both snowlines and some treelines

(Young et al. 2017), and increased presence of woody plant species in vegetation

formerly dominated by graminoids (Aide et al. 2019).The respective studies include

methods from remote sensing, landscape monitoring, and glaciology. Tracking the

metapopulation dynamics in the species facing extinction in landscape mosaics

will be challenging as those processes act through changes at the scale of seeds

and seedlings, or bird nest by bird nest. There need to be biodiversity monitoring

programs in place that measure demographic processes in populations of plants

and wildlife. In turn, these programs could be nurtured by further conceptual

development of theory and practice for the prediction of extinctions.

The places occupied by neoendemic species may be priorities for place-based

conservation efforts if those actions would protect not only the species of concern

but also the potential for further diversification and speciation processes to occur.

Places where new frog and lizard species have been found recently would be impor-

tant sites for inclusion in protected area systems. The paleoendemic species may

have such great phylogenetic value to society that they need be protected at the

species level, including through intrusive rescue actions such as captive breeding

and reintroduction programs. Typically, this kind of attention has been directed

instead at charismatic flagship species such as the Andean bear (Tremarctos ornatus),

the Andean condor (Vultur gryphus), and the giant Puya raimondii rosette plant.

Endangered species in general would also need such efforts but the sheer scope

of future conservation needs is of a magnitude not yet addressed (e.g., Ter Steege

et al. 2015 was done on more than 15,000 tree species in one study). For example,

many of the smaller statured species among the approximately 3,500 plant species

found in the páramo highlands of Ecuador andColombia (Madriñán et al. 2013)may

be at risk as they shift distributions upslope and get shaded out by taller rosette and

shrub life forms that are also shifting upward (Duchicela et al. 2021). There likely is

no feasible way to bring that number of species into botanical gardens (Griffith et

al. 2021), so landscape management, including shrub removals, may be needed on
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themountain slopes to keep local extinction processes from leading to global extinc-

tions.Maybe Andean pastoralists in the futurewill be remunerated to combine their

grazing systemswith activities that keephabitats suitable for shade-intolerantplant

species of conservation importance.

Conclusions

From the perspective of Homo sapiens in the 2020s, it is hard to be sure if current

extinctions add up to what a geocentric perspective in the distant future will want

to label as a mass extinction event. Nevertheless, many attempts to project current

losses into future consequences seem in linewith rates thatwould set back biodiver-

sity processes on the order of 20million years, based on the post-catastrophe recov-

ery rates of other mass extinctions in the fossil record. Because these are geological

time frames, itmay be prudent to assume that loss trajectories are not sustainable if

current species diversity is to bemaintained, including phylogenetic diversity; if the

services provided by natural environments depend at least in part on that diversity;

and if agricultural and forestry systems could be improved upon through species

breeding programs in a changingworld. All of these are concerns in countries of the

tropical Andes.

An Anthropocene perspective also implies a future global trajectory of contin-

ued increases in human influences, meaning also that pathway choices are present

(Steffen et al. 2015; McKay et al. 2022) and the Global Tropics may have special im-

portance and resonance for the planet (Roberts et al. 2023). If Andean species ex-

tinctions changed fundamentally at the start of theHolocene (Ruddimanet al. 2015),

which seems to have been the case, then it maymake sense to reimagine aHolocene

with increasingly potent human alterations; this interpretation fits the histories of

themore humanized landscapes of the tropical Andes,which showhuman coloniza-

tion in the high elevations in the early Holocene, associated with burning and hunt-

ing/gathering livelihoods (Bush et al. 2022). The drier and more seasonal environ-

ments arewheremost agricultural and pastoral land use systems have replaced nat-

ural ecosystems,with the least impactedareasbeing thecloud forestswhere farming

andhabitationaremostdifficult (Young2021).Thedecisioncanbemade to intervene

in scenarios of habitat loss and species extinction.Alternative livelihood trajectories

for people that permit coexistence with other species can be considered.

Measurements of biodiversity do not capture all these nuances, as alpha diver-

sity may be inflated by nonnative species, and beta diversity captures aspects of

species turnover, but does not clarify which switches are due to land use, past and

present.Phylogeneticuniqueness is of great value forprioritizingwhich speciesmay

be the most distinctive and of great historical importance. Nevertheless, it must be

utilizedwith care to distinguish past biogeographical legacies frommore recent hu-
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man-associated jump dispersal events. For example, the Anolis lizard assemblages

found among Caribbean Island archipelagos have been reshaped phylogenetically

by the loss of native species and the gain of species colonizing with human assis-

tance from elsewhere in the Americas (Helmus, Mahler, and Losos 2014). Humans

today challenge plate tectonics itself in terms of the reorganization of Earth’s biota

(Baiser et al. 2012); Andean landscapes now include the biota of other continents.

The evolutionary toolkit of humans contains fire and other instruments of

ecosystem engineering (Boivin et al. 2016; Archibald et al. 2018; Root-Bernstein

and Ladle 2019), plus decision-making and cooperation, traits that have led first to

landscape management, but now to planet-altering influences (Harari 2015; Young

2016). Perhaps an acceptance of this apparent need to “domesticate” nature can be

utilized to create ecological spaces safe for human interests but not hostile to large

numbers of native species. Rural Andean landscapes that continue tomaintain both

productive croplands and pasturelands for local people, and yet are embedded in a

matrix with native herbs, shrubs, and trees, suggest this could be so. Management

that lessens pesticide applications, pays careful attention to water use, and strives

to give importance to fallowed areas and patches or corridors of natural vegetation

fits into socioenvironmental goals, resonates with many traditional practices, and

hencemay be part of an Anthropocene perspective aiming for sustainable use of the

half of the Earth meant for human uses.

It was Edward O. Wilson (2016) in his Half-Earth book who first proposed that

half of the world be dedicated to human land uses and its equivalent in aquatic en-

vironments. The other half of the world (Dinerstein et al. 2019) would metaphori-

cally belong to nature, whether protected through remoteness (Watson et al. 2016),

in protected areas and on Indigenous territories, or creative combinations thereof

(Bonebrake et al. 2019; Maxwell et al. 2020). Many innovations in biogeographical

studies could result from focusingmore attention on the effects of past and present

land use.That is, Biogeography of the Andes Mountains would consider both man-

aged andwild lands, fromagricultural fields and pasturelands to national parks and

wildlife refuges.

Ecological restoration can repair ecosystem services on degraded lands (Bastin

et al. 2019); the goals may prioritize functional traits rather than focusing on the

alpha diversity of native species. Ironically, “restoration”may not be the correct term

anymore (Young and Duchicela 2021) as the system state needed in the future may

no longer mirror the original state existing pre-Great Acceleration (Hobbs, Higgs,

and Hall 2013). In places where natural processes are meant to predominate, then

the maintenance of evolutionary potential seen in neoendemism hotspots can be

utilizedalongwithbiodiversityhotpots to choose conservationpriorities.Evenhere,

however, it maywell be necessary to intervene, especially in habitat fragments or on

highmountains,with active habitat or speciesmanagement. If humanshave altered

Biogeography’s processes inadvertently, it is also possible to do so proactively.
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Biodiversity in the Amazon from 1950 to the Present

Towards a Great Biocultural Simplification

Felipe Vander Velden

Amazonia is oneof theplanet’smost biodiversebiomes; inover 7million squarekilo-

meters of nine countries in South America, this region hosts an impressive variety

of animal, vegetable, andmicroscopic life forms. Perhaps a third of all living species

existing today have been verified here, among its roughly 40,000 species of plants,

1,300 birds, and over 1,000 amphibians (Capobianco 2001; Butler 2020;WWF 2020;

WWF 2022). The region is a mosaic of different ecological zones with considerably

distinct characteristics, some notable for an evenmore diverse collection of species

and multispecies interactions (Orme et al. 2005; Zador 2021). The region’s numer-

ous aquatic environmentsmake for impressive biodiversity: Amazonia is theworld’s

largest river basin, holding roughly 20 percent of all the fresh water on the planet,

and maybe home to the largest number of known fish species (WWF 2016; Val et al.

2017).

For approximately 14,000 years, this spectacular diversity of plants, animals,

fungi, andmicroorganisms has lived alongside the human populations that occupy

Amazonia (Heckenberger and Neves 2009; Pereira and Guapindaia 2010; Neves et

al. 2021). Indeed, through activities that altered this same biodiversity, Amerindian

peoples have been central to establishing the mosaic of Amazonian landscapes and

the incalculable wealth of the beings that inhabit them, as ethnographic studies and

research on the archeology and ecological history of this region have shown (Posey

1985; Descola 1994; Balée 1994; Balée 2013; Denevan 2001; Balée and Erickson 2006;

Rostain2014;Rostain2016;Clement et al.2015;Magalhães 2016).Of course, theAma-

zon is not an untouched natural environment free of people and formed without

concerted human and other-than-human efforts, but instead an ecological com-

plex of beings in which Amerindian societies and other human groups from Africa

or Europe, since the fifteenth century, have comprised a disparate multitude of bi-

otic and abiotic agents which have shaped and reshaped the immense forest and its

manyhabitats for thousandsof years (Raffles 2002;Kohn2013;Kawa2016;Neves and

Heckenberger 2019).

Thevast amountsof knowledgeproducedby indigenousandnon-indigenous so-

cieties in and about the region and themanymodes of interaction between humans
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and other-than-humans reflect the mutual processes of making the forest (which

involve animals, plants, microorganisms, human groups, and other forces like the

climate, rivers and lakes, and soils). In the case of animals, there is ample evidence of

highly detailed knowledge about Amazonian fauna among the native populations of

the Amazon, as well as sophisticated technical and conceptual developments for re-

lating to this diversity of beings (Hames 1980; Hames and Vickers 1983; Jensen 1988;

Correa 1993; Jara 1996; Ribeiro 1997;Marchand andVanderVelden 2017). It is no coin-

cidence that recent innovative anthropological reflections onontology (the “ontolog-

ical turn”) are framedwithin theAmazonand focus on the intimate interdependence

between humans and other-than-humans, as in the case of animism (Descola 2005)

and Amerindian perspectivism (Viveiros de Castro 1998), highlighting the centrality

of animals in indigenous Amazonian sociocosmologies.

The same is true for extensive knowledge of Amazonia’s botanical diversity,

whether cultivated, managed, collected, protected, or wild (Clement 1999; Albert

and Milliken 2009; Alexiades and Peluso 2009; Carneiro da Cunha and Morin de

Lima 2017; Emperaire 2017).Afro-descendant populations inAmazonia also hold ex-

pansive botanical and ecological knowledge, and other communities that migrated

to this region developed notably sophisticated expertise about this environment

in a relatively short period – just over a century for rubber tappers in the western

Amazon, for example (Carneiro da Cunha and Barbosa de Almeida 2002; Voeks and

Rashford 2013). Scientific studies have long noted the extensive variety of cultivars

farmed by indigenous and other traditional Amazonian peoples, which modern

farmers in the region have even appropriated, as well as the various uses of this

dazzling diversity of plants (Ribeiro 1987). Collaborative and innovative research

involving indigenous and non-indigenous researchers and institutions in several

countries has increasingly revealed this botanical wealth (Silveira 2012; Daly and

Shepard Jr. 2019). Today we know that the creation and conservation of agricultural

biodiversity in Amazonia is not restricted to Amerindian peoples but also found

in traditional, peasant, and migrant communities, and in several cases, has taken

place in association with researchers, particularly from the 1980s (Soluri 2018).

The arrival of Europeans in the late fifteenth century, accompanied by their no-

tions of the immense natural area as “the green hell,” sparsely populated by bar-

barous, backward, and unlearned peoples, clearly wrought enormous changes for

life in theAmazon region (Stepan 2006).They endeavored to conquer the forest, sub-

jecting it to European intentions by converting it into land (from a legal and geopo-

litical perspective) and transforming the beings that lived there into resources or

merchandise: the famed “drugs of the sertão” (certain native spices and medicinal

herbs), quinine, cocoa, rubber, animal skins and feathers, wood, pasture, and en-

ergy. Although some of these processes of extracting the “resources” of Amazonian

flora and fauna during the first 450 years of non-indigenous occupation were im-

pressive– for example,fishing for turtles andmanatees to obtainmeat, eggs, and oil
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as early as the seventeenth century (Batista 2007: 221–241; Fiori andSantos 2013), the

rubber boom in western Amazon from the mid-1800s (Weinstein 1983; Dean 2002),

and commercial hunting that yielded a significant volume of pelts in the first half of

the twentieth century (Broad 1987;Antunes2015;Antunes,Shepard,andVenticinque

2014) – the rhythm and extent of anthropogenic changes in the region shifted dra-

matically from 1945 onwardduring the “eccentric historicalmoment”designated the

Great Acceleration (McNeill and Engelke 2016).

Considering these profound changes to the biome from the second half of the

twentieth century, with particular attention to the impact provoked by Indigenous

and traditional communities in the region (Hecht and Cockburn 2011), this chapter

discusses Amazonian biodiversity concerning the threats it has faced since the 1950s

while highlighting specific strategies to resist them, especially local or regional re-

sponses by social groups and various institutions in the countries that share this

biome.This focus on the practices and processes that threaten life in Amazonia (and

the region itself) results fromtheprivilegedview in this text of relationshipsbetween

human and other-than-human beings (namely animals and plants). In this sense,

humanactions andpractices transformbiodiversity for better orworse alongdeeply

interconnectedhistorical paths; becauseof thebiocultural perspective adoptedhere,

researchers must not separate the human (culture) and the nonhuman (nature).

During the final moments of his monumental exploration of the Amazon River

in 1541–1542, the Spanish explorer Francisco de Orellana described what he called

the “province of São João” (near the mouth of the Trombetas River, in modern Pará,

Brazil) and stated that the land was “ready to raise cattle since it has good fodder as

in our Spain” (Carvajal 1992[1542], p. 261, my emphasis). Although we know there

was no ranching in this part of South America at that time, let us consider cattle

for a moment. If we label Orellana’s dream of colonization as “opting for agribusi-

ness,” in the manner of Bolle (2010: 47), it seems anachronistic, perhaps heralding a

far-off future when the group of other-than-human beings known as cattle spread

into nearly every corner of the Amazon, accelerating a process of ecological simplifica-

tion (Haraway 2016; Hopes and Perry 2019) of life or biological diversity in the forest

characteristic of the post-1950 period. Cattle are certainly not the only agent of the

recent profound changes in Amazonia’s biodiversity and the relationships between

humans andother-than-humans in the forest.Nevertheless, it seems appropriate to

mention that, according to Crosby (2002), these animals have driven ecological im-

perialism in the region since the 1950s. In this way, like a new package of introduced

species – which includes not only herd animals but also other beings like parasites,

pets, trees for construction, exotic grasses, pathogens, and of course, all the socio-

cultural formations and practices that inevitably accompany them, in an accurate

natural-cultural assemblage (Haraway 2003) – cattle and their advance are both a

cause and a consequence of recent major transformations in Amazonia. Here, two

processes that threatenAmazonianbiodiversity need introduction, focusingfirst on
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the relationships these impacts have on other-than-humanbeings and then on their

relation to indigenous and traditional peoples.Making the problemevenmore com-

plex, the impacts suffered by human and other-than-human collectives show that

the Amazon’s biodiversity and sociodiversity are not separate.

The biocultural perspective does not allow the natural to be separate from the

cultural (and consequently allowsmanydifferentworlds to flourish).Thus, the study

of animals, plants, and other-than-human beings in the Amazon extends far be-

yond what scientific biology studies. This understanding has been the banner of a

contemporary anthropology that implements “multinaturalism” (Viveiros de Castro

1998) or the “plurality of worlds” (De la Cadena and Blaser 2018): not distinct visions

of one single world, but different worlds inhabited by distinct human and other-

than-human communities. The immense variety of other-than-human beings in-

volved here extends far beyond the “real” species that zoology and botany catalog

to include animals and plants from the mythologies and knowledge systems of in-

digenous and traditional peoples: animals that have been hunted, fished, captured,

tamed, loved, hated, or scorned by the populations of the Amazon, whether native,

migrant, rural, or urban; powerful, sacred medicinal plants of the indigenous peo-

ples, river dwellers, rubber tappers, caboclos, quilombolas, and others; and even the

exotic plant and animal species that they introduced, feral or feralized animals or

those that comprise domestic diversity, all equally varied according to their place in

villages,on small rural properties, settlements, farms, theurban centers andperiph-

eries of theAmazon’s cities,or on largeagricultural estates scattered throughout this

biome.

What must be maintained here is that a “species” like Panthera onca, the zoolo-

gists’ jaguar, is just one of themany beings that inhabit the Amazon; there aremany

“other jaguars” that live in the forest, as many as the number of sociocultural and

sociolinguistic formations that live alongside other-than-human beings and they

cannot be reduced to a scientifically recognized species without the risk of stating

that western science reigns supreme in revealing the “true” real world.This perspec-

tive naturally multiplies the problem of environmental devastation and the erosion

of sociobiodiversity inAmazonia from theGreat Acceleration,generating additional

challenges for effective socioenvironmental policy to ensure its future.

Humans and Nonhumans in the Amazon since the Great Acceleration

Threats to Flora and Fauna from 1950 onward

The biodiversity of Amazonia has been attacked and eroded (while still being dis-

covered) by a series of anthropogenic processes that began in the sixteenth century

but accelerated massively in terms of impact and destruction after the middle of
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the twentieth century (most notably after 1970) as various countries looked to so-

lidify their national identities, integrity, and sovereignty; defend distant and poorly

defined frontiers; and incorporate new territories to advance capital.The spread of

neoliberal policies from the 1990s reinvigorated these efforts. Aggressive deforesta-

tion fromexpandingpastures andmonocultures like soy for export; increasingly un-

controllable forest fires; illegal logging and gold-panning; large-scale mining and

petroleum ventures; proliferating highways, railways, and other transport infras-

tructure; increasing urbanization; as well as hydroelectric dam projects; and com-

mercial and predatory hunting and fishing (among other threats) have put pressure

on the entire forest, according to a recent and comprehensive report on this topic

by a consortium of environmental organizations from six countries in the Amazon

basin (RAISG2021; SchminkandWood 1991;Hébette 1991; Ribeiro 1992; Ricardo 1999;

Vieira et al. 2008; Capozzoli 2008; Hecht and Cockburn 2011; Gallice, Larrea-Galle-

gos, and Vázquez-Rowe 2019, Larrea-Alcázar et al. 2021; CLACSO/CEDLA 2021).

In the early 1970s, the Brazilian Amazon still had approximately 99 percent of

its original vegetation; today, the above operations have destroyed roughly 19 per-

cent, around 760,000 km² (Pádua 2018: 102–107). In the early 1990s, neoliberal poli-

cies were definitively established in Brazil to encourage the intensification of this

environmental devastation (Fearnside 2005). In the face of this sobering scenario,

this chapter seeks to revisit relationships between human and other-than-human

beings in the Amazon biome, particularly from the perspective of historical and an-

thropological studies, along with how their links to the growing processes of an-

thropization in this region. This involves observing what we know about interac-

tions between humans and other-than-humans in post-1950s Amazonia, and how

they are involved (as both causes and consequences) in the advancing destruction

of the different ecosystems there. In this section, the focus will be on two threats to

life in the Amazonia from a relational viewpoint, in other words, processes through

which humans relate to other-than-humans and interactional dynamics that tend

to be fatal for the latter. These processes include predation (hunting, fishing, and

plant extractivism) and utilization (trade and consumption) of other-than-human

beings and the introduction of exotic species,most dramatically seen in the growth

of ranching andmonoculture farming that comprise agribusiness.

Predation: Capture, Commerce, and Consumption

Subsistence hunting and fishing have been practiced for millennia by indigenous

Amazonian peoples andmore recently by other local traditional populations such as

riverdwellers, caboclos, rubber tappers,Brazil nutgatherers,quilombolas,palenqueros,

and maroons (Carneiro da Cunha and Barbosa de Almeida 2002; Silvius, Bodmer,

and Fragoso 2004; Alves de Figueiredo and Barros 2016; Saraiva and Corrêa 2016;

Barros 2017) with historically lower impact, although some native populations have
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become increasingly involved with commercial hunting (Apaza et al. 2002; Puyol

et al. 2010). However, although these traditional practices differ from commercial

hunting andfishing in severalways, theyhave reached significant levels,particularly

after the 1960s (Bennett and Robinson 2000). As various studies have shown, non-

indigenous populations in the Amazon are large consumers of hunted meat (bush

meat), even in the cities, where there is often a lively informal trade in the meat of

animals and native fish, including endangered species (Rebêlo and Pezzuti 2000;

Vliet et. al 2014; Mendes and Simonian 2016; Chaves et al. 2018; Mendes 2020). One

investigation that took place in two cities in the state of Amazonas (Borba and Novo

Aripuanã) in Brazil found that nearly all urban families consumewild fauna, includ-

ing fish (99 percent), huntedmeat (mammals and birds, 79 percent), turtles (48 per-

cent), and crocodilian species (28 percent) (Parry, Barlow, and Pereira 2014). Recent

studies affirm the need to consider the habits, preferences, and tastes of Amazonian

populations,whoenjoygamemeat (Torres et al.2021),butwhosegrowthplacesgreat

pressure on this fauna.Thesemarkets generate ferocious competition for resources,

always to the detriment of traditional peoples, which is the case on the border be-

tween Brazil, Peru, and Colombia where local fishers are unable to compete with

large fishing boats that sell substantial quantities of frozen fish (Pinto 2016).

Much of the emptying of native fauna from their Amazonian habitats has re-

sulted from the violent process of human occupation seen especially in the 1960s

and 1970s as large numbers of people from other regions migrated into the forest

zones and demographic growth accelerated throughout the region, a dynamic en-

couraged in Brazil by the perverse alliance between the military dictatorship and

elites who were anxious to occupy new territories and diversify their investments:

today,roughly 65percentof thepopulation in theAmazonbiome lives in cities (WWF

2016: 27). Many of these waves of migrants were (and in certain places still are) the

result of large government projects designed, in thewords of a formerBrazilianmil-

itary president, “to give land without men to men without land” (Velho 1972).These

flows can be seen in the ever-climbing rates of urbanization in Amazonia: various

studies (Browder and Godfrey 1997; Vicentini 2004) maintain that urbanization in

this region cannot be ignored, since it includes not only overpopulatedmetropolises

(like Belém,Manaus, and Iquitos) but also accelerated growth in small andmedium-

sized towns and villages (Pinedo-Vasquez andPadoch 2009; ArcilaNiño 2011; Zárate

Botía 2012).These neo-Amazonian urban agglomerations place increasing pressure

on the fauna via unregulated deforestation, growing consumption of wildmeat and

fish, the capture ofwild animals as pets or for variousmarkets, and the introduction

of invasive exotic species (Costa, Silva, and Rodrigues 2014; Silva and Lima 2014).

Pressure from hunting and fishing has contributed to a phenomenon known

as the “empty forest,” in which animals (particularly large mammals) disappear

from regions where vegetation, however, appears to remain intact (Redford 1992).

This also increasingly has become true of “empty rivers” where large fish and other
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aquatic animals are no longer found (Antunes et. al 2016). The indigenous peoples

in these regions seem to have noticed this situation: although territories earmarked

exclusively for use by indigenous peoples best protect the Amazon’s vegetation and

biological diversity (Nepstad et al. 2006; Rolla 2006; Valle 2010), some already have

trouble accessing game animals. For example, the Karitiana in the southwestern

Brazilian Amazon report that they increasingly have to “walk a lot” or “go far” (from

their villages) to find game (Vander Velden 2016; see also Maruyama and Morioka

1998: 73). Further research is necessary to evaluate the impacts of commercial

hunting and fishing throughout Amazonia, always considering native, indigenous,

and local perceptions that create additional questions related to the richness of

biodiversity according to a biocultural approach.

These same threats may also endanger the Amazon’s immense botanical diver-

sity in massive ways, such as accelerated deforestation and, more specifically, phe-

nomena such as logging high-value species like cedar and mahogany and traffick-

ing in rare plants like orchids and bromeliads (Martini, Rosa, and Uhl 2001; Macedo

2009; Servicio Nacional Forestal y de Fauna Silvestre 2020). These practices lead to

intensive and selective searches for certain species that ultimately intensify pres-

sure and, in turn, increase the risk that life in this region will become less diverse

(Larrea-Alcázar et al. 2021). A debate has emerged around the sustainability of plant

extractivism,but increasing scalability has revealed the vulnerability of certain indi-

vidual species even as studies related to the cultivation of some of these plants have

advanced (Homma 2014; Silva et al. 2016).

Hunting, fishing, and extractivism for human consumption have close links

to the more recent phenomena of biopiracy and trafficking in wild species, which

equally strike a blow to Amazonian biodiversity. While biopiracy in the Amazon

has especially affected plant species with potential industrial and commercial ap-

plicability, as well as so-called “genetic resources” (Bensusan 2002; Ramos 2006),

the illegal trade in animals to produce crafts,medications, and fashion (particularly

from rare and threatened species) has continued to grow (Doughty and Myers 1971;

Hennessey 2007; Alves and Santana 2008; Macleod and Hennessey 2011; Sinovas

et al. 2017; Vander Velden 2018). Currently, knowledge is scarce about the local

and regional microdynamics of this global business; more importantly, we need

to learn more about the circulation of live wild animals on the edges of Amazonia

itself and the reasons why populations capture, keep, and utilize these beings in

captivity (Broad, Mulliken, and Roe 2003: 16; Costa, Silva, and Rodrigues 2014).

Nevertheless, there is evidence of intensive exploitation (unfortunately, tending

towards exhaustion) of the extensive variety of ornamental fish in various rivers in

the region, for example, raising concern about the sustainability of certain rare or

threatened species which, precisely for their scarcity, are highly coveted in Brazilian

and foreign markets which support such predatory practices (Souza, Mello and

Menezes 2009; Prang 2004; Moreau and Coomes 2008; Gonçalves et al. 2009).
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In any case, one recent manifestation of neoextractivism in Amazonia (not only

trafficking in wild beings but also activities including the illegal wood trade and

illegalmining) is an associationwith organized crime networks in various countries

and links to drug and gun trafficking,money laundering, tax evasion, and general-

ized corruption involving public officials and politically and economically powerful

local elites (Couto 2020). Furthermore, international geopolitical interests in selling

the air (through carbon sequestration policies) and water add new dimensions to

neoextractivism in the forest and complicate the process that Bertha Becker (2005)

called the mercantilization of nature, with the emergence and increasing value

of natural capital which increasingly recasts the forest into a warehouse full of

resources available for commodification and exploitation.

Introduction of Exotic Species

The introduction of exotic plants and animals has consequences in urban areas, but

its impacts extend far beyond. Knowledge about the potential biotic and abiotic

changes (such as the extinction of endemic species from predation, competition,

or the spread of unknown pathogens) provoked by non-native species in Amazo-

nian ecosystems, such as feral dogs (Lessa et al. 2016), tilapia (Oreochromis spp.,

originating in Africa) (Pérez et al. 2003; Pozzetti and Gasparini 2018); the giant

brown freshwater prawn in Amazonian estuaries in Pará, Brazil (Barros and Silva

1997); and commercial plantations of teak (Tectona grandis), acacia (Acacia mangium),

and eucalyptus (Eucalyptus spp.) – exotic trees that spread across the entire biome,

including as part of reforestation projects (Conrado da Cruz et al. 2020) – still needs

to be researched. However, attention to native perspectives on “biological invasion”

may sometimes yield surprising results from a biocultural point of view, such as

evidence that this process generates greater diversity of life forms instead of reduc-

ing it via its potential impacts. Various local populations debate the ecological and

sociocultural effects of non-native species expansion; for example, the fish known

as pirarucu (Arapaima gigas) escaped from local fish farmers into the Guaporé River

where it did not naturally occur. The Kujubim Indians linked this development to

the powers of the eré, the white men, and the changes resulting from their actions

in indigenous lives associated with the river. Today these fish are integrated into

economic and regional circuits that involve indigenous peoples and local fishermen

on the Brazil/Bolivia border (Sanchez 2020).

Indigenous and peasant farmers who seek variety and diversity have incorpo-

rated and cultivated exotic plant species such as sugarcane, allochthonous bananas

(Musaceae), and evenmuchmore recent arrivals into their fields (Carneiro daCunha

andMorimdeLima2017: 64).On the other hand, the erosion ofwhat is knownas do-

mestic biodiversity should also be noted: the disappearance of species and varieties

of cultivated plants due to pressures including the standardization of very few vari-
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eties suited to consumer preferences and logistical requirements and the encroach-

ment ofmonoculture farming into traditional horticultural areas (Emperaire 2001).

Certainly, the exotic species with significant past and present consequences in

the current great simplification of Amazonia’s biodiversity were introduced inten-

tionally andhad links to the significant development of agribusiness throughout the

region over the past half-century.These include certain other-than-human species

that should be considered in reflections on the erosion of biodiversity in the biome,

suchaspalmoil (Elaeis guineensis) and the expansionofpalmoil production in thePe-

ruvian central Amazon (Anchirayco and Lasteros 2021) and the lower Amazon River

in Brazil (Brandão and Schoneveld 2015). Another example is sugarcane (Saccharum

spp.) for fuel production (Vieira et al. 2008: 951–952) and, of course, soy (Glycine

max), which advances aggressively northward through the southern Amazon (Léna

and Oliveira 1991; Simon and Garagorry 2005; Fearnside 2008).These are just some

of the monocultures involving the catastrophic conversion of rich forest zones into

monotonous landscapes dominated by a single planted species that characterize the

Plantationocene (Hopes and Perry 2019), an alternative to the Anthropocene high-

lighting the drastic reduction in types of life forms. In general, an other-than-hu-

man, a particular animal, and the assemblages of beings that accompany it precedes

the establishment of these plants in Amazonian contexts historically; the animal al-

luded to is cattle (Bos taurus), a central character in the neoextractivism destroying

the Amazon through alliances between neoliberal policies and public and private ac-

tors, especially since the 1990s.

Ranching, particularly for beef production, is known to have created enormous

momentum in various areas of the Amazon basin in recent decades, an explosion

that first began after 1950 with a series of technical and technological advances in

livestock production in the region (Valentim and Andrade 2009; Smeraldi and May

2008; Smeraldi and May 2009; Van Ausdal and Wilcox 2018). Forest vegetation was

not suitable for ranchingduring the colonial period, leading toproblemswithadapt-

ing the animals and production techniques to dense forests or flooded areas, limit-

ing the presence of cattle – even though ranching prospered in certain regions since

at least the seventeenth century (Oliveira 1983: 255–257; Dias-Filho and Lopes 2020).

Still, from the 1960s onward, the race to economically occupy the Amazon and large

migrations to the region propelled land appropriation andmore intensive clearing,

always followed by the establishment of pasture and introduction of cattle, serving

as a sign and a type of guarantee of land ownership. In Brazil, it is said that “land

with cattle is land with an owner” (Fearnside 1989: 64).

Today ranchingactivity (mostnotably, cattle ranching) accounts for 84percent of

deforestation in theAmazon,andover 10percent of the entire river basinhas already

been converted into pasture (Vieira et al. 2008: 951; RAISG 2020: 33).This expansion

in ranching consequently ensures that lands which have been previously “tamed,”

occupied, and deforested are snapped up for export monocultures that follow the
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cattle, in a routine repeated across various areas of the biome (Botelho de Andrade

2005; Costa Silva 2015). Driven by powerful neoliberal agrarian elites in countries

like Brazil, Bolivia, and Colombia (Pompéia 2021), cattle are majorly responsible for

simplifying the variety of Amazonian biota, as well as in their connection to a vari-

ety of other-than-human species that share their pathways, such as the many wood

species established in ranching facilities, exotic grass species for artificial pastures

(Dias-Filho 2014), and other beings that generally follow cattle and the way of life

they introduce: horses, pigs, sheep, chickens, commercially raised fish, Africanized

honeybees, and fast-growing imported wood species.

So it is largely through cattle that the Amazon has been consumed since the

second half of the twentieth century (Durães 2017); this animal is one of the main

actors in simplifying life and ecological networks that we are discussing here (Ficek

2019). This process results from the growing global increase in meat consumption

and continuing expansion of yields and economic performance for ranching, along-

side aggressive public incentives and international investments (Hecht 1985; Flórez-

Malagón 2008; van Ausdal 2009). Obviously, this has considerably impacted the

native human populations in this biome.Recent studies have shown that traditional

populations (rubber tappers and river dwellers) and smallholders have taken up

small-scale cattle ranching, most notably as a form of savings and ensuring their

land remains occupied, contributing to the development of local cattle raising

techniques (Arima and Uhl 1996; Porto, Alvino de Mesquita, and Santos 2004; Toni

et al. 2007; Wood, Tourrand, and Toni 2015; Pantoja, Costa, and Postigo 2009). To

a certain extent, modest-scale ranching is here to stay (Hoelle 2014; Hoelle 2015),

and many small-scale migrant producers have fallen back on cattle as a connection

to “large-scale ranching operations and regional export economy,” which in turn

raisesmeaningful discussions about the socioenvironmental viability of these small

herds (Pereira, Simmons, andWalker 2016). Alongside the growth of large ranches,

we can discuss the accelerated process of ranchification in Amazonia (Smeraldi and

May 2008; Walker et al. 2009).

It is no different for many indigenous peoples who live in the Amazon basin.

Various native groups who have occupied natural grassland regions since the eigh-

teenth century – such as the savannas between northern Brazil and the interior of

Guyana – have adopted cattle (Rivière 1972). But the appeal of ranching, together

with growing incentives (particularly after the turn of the twentieth century), trig-

gered the introduction of ranching to many different peoples who had not been fa-

miliar with this mode of exploiting and living alongside other-than-human beings.

Whether indigenous individuals made this decision or myriad governmental and

non-governmental projects encouraged it, cattle began appearing in traditional ter-

ritories throughout Amazonia, sometimes in small herds of just one or two animals.

Nevertheless, the outcome was almost always discouraging since these peoples did

not implementmodern productive concepts, and inmost places, the animals disap-
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peared for various reasons or remained in and around the villages with little to no

utility (Descola 1982; Baksh 1995; MacDonald 1997; Rudel, Bates, andMachinguiashi

2002).

Additionally, in certain territories, the presence of cattle has been seen to im-

pact the local ecology and biodiversity (Fearnside 1989; MacDonald 1997: 326–327;

Fiorello, Noss, and Deem 2006), but this does not seem to have decreased the en-

thusiasm among some indigenous societies in the Amazon for adopting, raising,

and exploiting cattle (Hecht 1993; Amigos da Terra 2009). It is important to note that

the relationships between Amazonian people and other other-than-human beings

have a history that includes occasionally radical transformations in their cosmolo-

gies, which are not watertight (Fernández-Llamazares and Virtanen 2020). Exam-

ples of indigenous peoples adopting these exotic beings into their constantly chang-

ing cosmologies suggest that researchon these issues of biodiversity and sociodiver-

sity together must come from a biocultural perspective.

Sociobiodiversity and Biocultural Diversity in Amazonia

The two major threats to the Amazon’s rich biodiversity described above, which

follow the accelerated destruction of the forest, have attracted increasing global at-

tention because of their effects on the climate and Earth’s ecology as a whole within

the current context known as the Anthropocene. Especially since the late 1980s, a

close bond has been forged between the environment and resident communities,

giving rise to the contemporary socioenvironmentalism visible in the reformulation

of national legislation and creation of new modes of environmental conservation

intended to work specifically with nature and culture, such as the establishment of

extractivist reserves in Brazil (Carneiro da Cunha and Barbosa de Almeida 2002).

From a local perspective (but certainly with increasing repercussions at the plan-

etary level), indigenous leaders, peasants, scientists, and environmentalists have

made their voices heard in striking critiques of the modern industrial approach to

life in Amazonia, highlighting the intricate and ancestral relationships between the

human and other-than-human communities that populate the biome, the values

associatedwithwhat they consider the good life and the destruction of theseways of

life catalyzed by the advance of large-scale capital.These voices introduce a growing

socioenvironmental or biocultural dimension centered on this notion of the good

life: buen vivir or bem viver (Kopenawa and Albert 2015; Suruí and Sombrun 2015;

Baniwa 2019).

From these initiatives, recognized and emerging leaders are attempting to

warn the world not only about the large-scale impacts but also the negative local

and/or regional effects of the Great Acceleration on Amazonian populations. Al-

though often demographically small, these groups preserve significant knowledge

of life forms, their complex interactions, and their potential economic uses. In this
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way, they strongly critique the pillars of the capitalist system by demonstrating

the inherent bias (racial, sociopolitical, gender, and species) of discourses that

have supported notions such as development, progress, and civilization. Since the

1980s especially, complex alliances between environmentalists, indigenous and

traditional peoples, and the forest itself have been constructed in order to fight

environmental destruction and the genocide/ethnocide of those now known as

the peoples of the forest (Albert 1997; Carneiro da Cunha and Almeida 2002). For

example, indigenous efforts have intensified in recent years as they win local and

even national offices (Verdum and Paula 2020). Alongside such developments, these

guardians of the forest have become targets of the brutal violence in the region

focused against indigenous leaders, environmentalists, journalists, public agents,

and other actors dedicated to protecting human peoples and other-than-humans

and their ways of life, such as the rubber tapper and leader ChicoMendes (1988), the

nun Dorothy Stang (2005), and more recently (2022) the indigenist Bruno Pereira

and journalist Dom Phillips, as well as many other indigenous leaders and social

activists. Since 2009, over 300 deaths connected to land conflicts and deforestation

have been reported in the Brazilian Amazon alone (Human RightsWatch 2019).

Incorporating local indigenous and non-indigenous reflections and viewpoints

into our analysis of the environmental destruction and erosion of biodiversity in

the Amazon, considering the ontological turn (De la Cadena and Blaser 2018), pro-

duces even more dramatic scenarios in which these changes damage not just one

single world (through various destructivemeans) but instead destroy entire worlds,

other worlds, and the worlds of others, obliterating the perspectives of populations

marginalized from the places they occupied formillennia, and their everyday inter-

actionswith beings they have always known (Danowski andViveiros deCastro 2017).

In theseAmazonianmultiverses, living beings andknowledge about themcannot be

separated and have an intimate connection to shared experience; in just one exam-

ple, events that involve hunting and dismemberment of animals and distribution of

their meat are not only classes in the anatomy, physiology, and/or etiology, but also

classes of history, geography, politics, andmany other areas of knowledge encapsu-

lated in the relationshipsbetweenhumansandanimals andpracticesdevelopedover

millennia. In this way, the disappearance of a species (even if localized) produces a

gap that is not only ecological but also cultural or rather biocultural. Similarly, the

extinction of native languages, practices, and knowledge leads to the disappearance

of an entire group of beings that exist only in these singular worlds of words.

In this sense, as many authors have maintained for some time, the future of

Amazonia and its exuberant biodiversity is intimately connected to protecting its

social and cultural diversity (Fernández-Llamazares et al. 2021). The multiplicity of

biological life formsandways of living that are entwined in complex socio-ecological

systemsmust be addressed as a group by science and policy (Mikkola 2021).Thus, to

preserve the Amazon (its fauna, flora,microorganisms, ecology,waters, landscapes,
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and all of its global functions), it is essential to respect the knowledge, practices, and

techniques of the peoples of the forest, considering the increasingly established ac-

knowledgment that biological diversity and cultural diversity go hand in hand and

mutually enrich each other (Maffi 2001; Athayde et al. 2021). From a biocultural per-

spective which does not contrast lived experience and ideas against each other, bio-

diversity in the Amazon is even more extraordinarily rich and significant than pre-

viously thought. There are myriad and even uncountable numbers of animals and

plants in the Amazon, if we consider them through the various prisms as the in-

habitants of many lived and conceived worlds.The general idea is that we must fo-

cus on understanding the interconnected or entangledworlds between humans and

other-than-humans in socially and natural-culturally unique ways, along with en-

gagement of human practices and knowledge with this world (or these worlds) in

which they live and with the many life forms that comprise what is considered bio-

diversity. In this way, biodiversity is sociodiversity, and sociocultural worlds reflect

and provide information on the endless possibilities resulting from human thought

and practices that produce difference and variety in their entanglements with the

world. Biological life forms and sociocultural ways of living mutually strengthen

each other rather than opposing each other in the outdated dualist framework that

posits nature and culture as opposites.

This perspective also invites us to recognize that the peoples of the Amazon, in

their practices andmultispecies engagements, actually boost local diversity through

agriculture and by managing wild species and varieties (Carneiro da Cunha and

Morimde Lima 2017; Carneiro daCunha,Magalhães, andAdams 2021).TheAmazon

is currently home to roughly 410 indigenous peoples (RAISG 2021: 12), coordinated

by theCoordinadora de lasOrganizaciones Indígenas de la Cuenca Amazónica (COICA), an

organization founded in 1984 that spans nine national indigenous organizations in

the region.This biome also is the home of numerous traditional populations, from

Black communities who have occupied the forest for at least three centuries (Price

1996;Marin, Carvalho, and Almeida 2020) to small farmers,manymigrants and set-

tlers, who have sought a life for themselves in the region with many impacts that

differ from (and are less drastic than) those caused by mega-scale ventures involv-

ing farming,mining, ranching, hydroelectric dams, and infrastructure projects, for

example, and do not reduce or simplify (agro)biodiversity (Aragón Vaca 2005; Fleury

2016). The multispecies engagements between native people and their territories,

the beings of the forest, and their biotic and abiotic components require a holistic

approach to study and combat the grave threats faced by theAmazon, especially over

the past fifty years during the Great Acceleration as well as the great simplification

of life (Surralés and Hierro 2005; Velho et al. 2017).

Of course, all these suggestions are the result of a broad alliance between scien-

tific research and environmental conservation (through relatively new environmen-

tal sciences),which began to blossom,especially in theAmazonduring the 1970s and
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1980s, when the notion of biodiversity began to take hold, and the tropical South

American forest began to transform into a critical biome in conservationist debates

around the world (McCook 2018). During this time as well, local, regional, and in-

ternational NGOs began to proliferate in the region, creating a newmodel for insti-

tutionalizing relationships between society and nature that connects governments,

nongovernment organizations, research institutions, and traditional peoples.Many

of these NGOs bring together environmental and human rights (including indige-

nous rights), recognizing the profound alliance between humans and other-than-

humans evident in the past and present and is also necessary for the future of Ama-

zonia (Barbosa 2015). Of course, this movement also experienced violent reactions

from powerful developmentalist and predatory interests opposing the preservation

of both life forms and forms of life, which also cannot be considered separately.

Final Considerations

We can conclude this brief exploration of threats to Amazonian biodiversity after

1950 during the Great Acceleration as follows:

• The Amazonia is the biomewith the greatest biodiversity on the planet, home to

10 to 15 percent of all known plant and animal species (Barroso et al. 2021); bi-

ologists as well as scholars of the humanities in the areas which inventory other

worlds still discover new species (see Cozzuol et al. 2013 for a joint discovery in-

volving both zoology and anthropology).

• This biome has rapidly experienced a simplification since 1950 to such a degree

that over 8,000 plant species and 2,300 animal species are currently endangered

(Nobre et al. 2021); the enormous native biodiversity of the forest is giving way

to sterile pastures and monocultures and the relative homogeneity of urban

ecosystems.

• From a scientific point of view, biodiversity loss involves over 10,000 botanical

and zoological species (Nobre et al. 2021).Within a relational analysis that high-

lights the interactions between humans, plants, and animals, two processes are

decisive in this erosion of biodiversity: predation and extractivism, and the in-

troduction of exotic species epitomized in ranching andmonoculture farming.

• Nevertheless, from a biocultural perspective, this loss is even greater since the

disappearance of indigenous, traditional, and local peoples, languages, knowl-

edge, techniques, and ways of life or their substitution by “modern” exploitative

processes implies the loss of entire (ecological) worlds, and in turn, of “types”

or “qualities” of different beings, since biodiversity and social diversity cannot

be considered separately in these entangled worlds (Voort 2019). The effects of

genocide, ethnocide, and erosion of biodiversity in Amazonia are virtually im-
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possible to quantify from a biocultural point of view. However, its scale is visi-

ble in the many indigenous languages that have become extinct and the various

others which are currently dying or at imminent risk of extinction in the region

(Queixalós and Lescure 2000).

This process of large-scale biological simplification in Amazonia goes hand in hand

with what we can call the simplification of social and cultural diversity (Picq 2013)

within a multifaceted environmental crisis: the loss or deliberate and gradual era-

sure of a wide variety of indigenous languages, for example (Crevels 2012), or the

growing conversion of local forms of productive organization and modes of relat-

ing to other-than-humanalterities into the production of commodities andmarket-

scale economies (Tsing 2004). This aspect of the Great Acceleration, molded within

a set of predatory relationships between humans, animals, plants, and other beings

explored above, brings with it grim consequences that spread across multiple lev-

els, from local contexts of impoverished biodiversity and associated worlds (includ-

ing the loss of genetic diversity) up to the global and planetary levels, with macro-

scale ecological cycles disturbed by drastic and wide-reaching modifications to the

world’s largest tropical forest. Lamentably, it is the traditional and indigenous na-

tive Amazonian societies that experience an impact first andmost strongly by these

processes that have taken on catastrophic dimensions since the 1950s.

Amazonia, like the rest of the world, for millennia has been comprised of a “his-

torical complex” that “involves human beings, plants, rivers, animals and artifacts,

in processes that used to involve not just dominating the natural world, but previ-

ously [...] adaptation, the learning of meaning, of listening to the rhythms of the

forest beings” (Duarte 2019: 24). While in the sixteenth century, Francisco de Orel-

lana saw fields for raising cattle in the Amazonian wetlands, themany travelers and

researcherswho followednever stoppedadmiring the staggeringvarietyof life in the

region, whether biological or sociocultural.The cattle the Spanish conquistador fore-

sawdid indeedappear andcontinue to arrive in largenumbers,alongwith soybeans,

palm oil, animal traffickers, exotic grasses, the outskirts of poor urban peripheries,

andmany other agents of simplification.Nevertheless, theAmazonForest still holds

myriad human and other-than-human inhabitants: animals, insects, plants, trees,

microorganisms, viruses, rivers, lakes, mountains, spirits, mapinguaris, owners of

the animals, and many more, all of which comprise the splendid richness of this

threatened biome.

For these reasons,nowmore than ever, onemust hear andmakeheard the voices

of these beings, humans and other-than-humans alike, and at the same time, the

voiceof the river in the speechof the indigenous leader, thewordsof the riverdweller

through the fish, the language of the birds in the trees that disperse their seeds,

or the spirit of the hunted animal. Only true multispecies ethnographies (cf. Kirksey

and Helmreich 2010) that consider natural-cultural forms of mutual coproduction



350 From 1950 to the Present

or co-constitution between the different beings that populate the many worlds will

make it possible to describe this close dependence (and perhaps indiscernibility) be-

tweennature and culture in theAmazon, recognizingonce and for all that humanity,

modernwesternhumans all around the globe, are not possiblewithout the immense

forest.
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Biodiversity in Mesoamerica from 1950 to the Present

Alternatives and Conflicts

Yolanda Cristina Massieu Trigo

Nature andbiodiversity in theAnthropocene are indispensable for human life,while

very fragile and easy to destroy.The objective is to showMesoamerica’s situation as

a biodiverse region experiencing difficulties in conserving its biological resources.

To face this challenge, valuable experiences are documented in Mexico and Cen-

tral America that embody alternative approaches, which can be understood as the

transition to sustainable societies, although they have ancestral roots in the original

groups and their territorial management practices.

This chapter seeks to sustain an analytical axis that includes questioning devel-

opment paths in the face of the socio-environmental destruction characteristic of

the Anthropocene. The important role of biodiversity in counteracting the ecologi-

cal destruction that characterizes this era is evidenced by the Mesoamerican expe-

riences described above, in which the social actors present in biodiverse territories

have been able to propose their own self-managed alternatives, even under adverse

conditions.

Biodiversity: the Theoretical-Historical Reflection on a Fragile Wealth

The use of the word “biodiversity” to name the variety of living beings and ecosys-

tems on planet Earth is recent. It is a fundamental, complex, and general concept,

which includes the entire biological organization of the earth, including human be-

ings, with structural, functional, and compositional components and the scales of

time and space (Toledo 1994). The origin of the term coincides with the recognition

of environmental destruction (Núñez, González-Gaudiano, and Barahona 2003).

Latin America is one of the regions of the world with the greatest biodiversity

and natural resources. Specifically, two of the seventeen megadiverse countries are

located in Mesoamerica: Mexico and Costa Rica – the others on this list are Bolivia,

Brazil, China, Colombia, Ecuador, the Philippines, India, Indonesia, Kenya, Mada-

gascar, Malaysia, Peru, the Democratic Republic of the Congo, South Africa, and

Venezuela, which contain 70 percent of the planet’s biodiversity (Infobae 2014). In
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Central America, the seven countries thatmake it up occupy only 0.51 percent of the

planetary territory and are home to nine percent of the world’s biological wealth,

present in 206 ecosystems and more than 300 forms of landscape. There is a Cen-

tral American System of Protected Areas (SICAP), derived from the Convention on

Biodiversity, which has developed as the set of National Systems of Protected Areas

(SINAP), made in 2003 of 557 legally established protected areas, comprising about

25 percent of Central American territory (SICAP 2003: 5, 7).

As for Mexico, protected natural areas (PNAs) throughout the country are made

up of forty-five biosphere reserves, sixty-six national parks, thirty-nine flora and

fauna protection areas, eight natural resource protection areas, five natural monu-

ments, and eighteen sanctuaries.Specifically in theMesoamerican area of the coun-

try (states ofAguascalientes,Campeche,Chiapas,MexicoCity,Colima,StateofMex-

ico,Guerrero,Hidalgo, Jalisco,Michoacán,Morelos,Nayarit, Oaxaca, Puebla,Quin-

tana Roo, San Luis Potosí, Sinaloa, Tlaxcala, Veracruz and Yucatán) (Hispanoteca

n.d.), there are 187 protected natural areas, covering 90,967,329 ha, most of the to-

tal protected areas of Mexico (CONANP 2023): all this in a context of socioeconomic

inequality and environmental degradation – both in Mexico and Central America –

with the constant loss of biodiversity due to fragmentation,habitat destruction, and

species trafficking (Massieu 2018).

Castro (2017) distinguishes three historical periods in the society-nature re-

lationship on the continent, which are seen in the reality of Mesoamerica. The

first refers to the origins of human presence in the Americas, with a wide range of

interactions with the natural environment over 15,500 years of societal evolution

prior to the conquest, giving rise to important civilizational cycles inMesoamerica,

mainly theMaya,Mexica,Mixtec, and Zapotec societies.The second corresponds to

the colonial era, with European control of Mesoamerican societies and territories,

which operated until the nineteenth century when the independence processes

took place. Colonial society began its decomposition due to the increase in rent

extraction by the Spanishmonarchy from the second half of the eighteenth century.

The third period, of shorter duration but greater intensity, extends from 1850 to

1970 approximately, and is characterized by the development of capitalist forms of

relationship between the social and natural systems of the region. Liberal Reform

played a fundamental role, as it led to the creation of a land market and individual-

ization of production since the nineteenth century,materializing as differences and

nuances in Latin American countries. In the case ofMesoamerica, it stands out that,

from 1950, there were intense processes of agricultural modernization with greater

industrialization in the case of Mexico; from the 1940s, and more sharply between

1950 and 1970, the technology of the so-called Green Revolution was promoted,

which led to the use of improved seeds, agrochemicals, and mechanization on

irrigated land, something that was accessible only to large producers (Hewitt 1975).

In the case of Central America, this agricultural modernization manifested itself as
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fruit-producing enclaves for export, led by large transnationals such as the United

Fruit Company, with bananas as an emblematic product. Both in the generation of

an agribusiness sector inMexico and in the expansion of fruit cultivation for export

in Central America, there was collaboration between national governments and the

monoculture model with the use of agrochemicals andmachinery generating a loss

of biodiversity. In the Central American case, these processes were accompanied by

the overexploitation of the labor force, and in the case of Mexico, the formation of a

large sector of small-scale peasant producers who live in difficult conditions until

today. In both cases, it can be affirmed that, to date, environmental deterioration

and biodiversity loss continue (Hewitt 1975; Hewitt 2007; Massieu 2016; Hernández

and Agudelo 2019).

In the 1980s, state intervention in the economy was almost totally eliminated,

and a cycle of neoliberal policies began that privileged private capital and the

free market as central protagonists, promoting the commodification of natural

resources and common goods of the region under the growing domination of

powerful multinational companies and increasing demand for raw materials and

natural resources by the central powers. In Central America, a good example would

be the forests of Costa Rica (Goebel McDermott 2013), which provided funds to

liberal governments from the late nineteenth century to the first half of the twen-

tieth century to finance an incipient industrialization and integrate into the world

market.This change led to the withdrawal of the state from the promotion of agri-

cultural technologies such as those described since 1950, leaving it in the hands of

transnational companies to supply the inputs.

Biodiversity: the Difficulty of Conservation in National
and International Policies

From the beginning of environmentalism, the question has arisen as to whether bi-

ological diversity is only valuable because of its usefulness to humans and whether

only humans can confer such values. This utilitarian and mercantilist idea is con-

trasted by the idea of the intrinsic value of nature, according to which it deserves to

be preserved without demonstrating any economic value.

The destruction of biodiversity has reached alarming levels and there is already

talk of a sixth anthropogenic extinction (which coincides with the Anthropocene).

According to theWorldWild Foundation (WWF), between 1970 and 2014, 52 percent

of vertebrate species became extinct, and in 2016, this figure increased to 57 percent

(WWF 2014; WWF 2016). According to Turvey and Crees (2019), the extinction of a

considerable number of species has been due to human action since the Holocene.

The International Union for Conservation of Nature (IUCN) recognizes more than

28,000 species at risk of extinction, a figure that only reflects those that have been
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studied.Even themost conservative estimates in this regardestimate that thisfigure

is 100 times higher than the previous (Turvey and Crees 2019: R985).

In the case of Mesoamerica, there are worrying figures in terms of species ex-

tinction. According to research by Londoño and Sánchez Cordero (2009) in Costa

Rica, Nicaragua, and Panama, there are more than fifty threatened species in 0.5

percentof theareaof each country. In these same three countries, twenty-one tofifty

species of this status were found in more than 50 percent of their area. El Salvador

and Honduras show eleven to twenty threatened species in more than 50 percent

of their territory, and in Mexico, there are one to five endangered species in more

than 50 percent of its surface.The distribution of these species in transformed areas

(agriculture andurban areas) ranged from 11 to 30percent; El Salvador,Panama,and

Guatemala showedmore than 50 percent of the distribution; Honduras andMexico

more than 40 percent; Belize less than 25 percent. El Salvador, Honduras, Panama,

Nicaragua, andMexico showed high percentages of distribution for the classes Am-

phibia, Liliopsida, Polipodiopsida, and the orders Asterales, Fabales, Laurales,Myr-

tales, Scrophulariales, and Rubiales. The authors argue that, while the PNAs fulfill

their function of reducing rates of habitat loss, they are not necessarily representa-

tive of the rich biodiversity of the Central American region.

Since the approval of the Convention onBiological Diversity (CBD) of theUnited

NationsOrganization in 1992 (UnitedNationsEnvironment Programme 1992), there

has been an intense global debate regarding biodiversity, and its previous status as

humanity’s common heritage has been eliminated.This international agreement is

themost important in terms of the protection of biological resources.The conserva-

tion policy emphasizes the creation of PNAs (Article 8 of the CBD), which has pro-

moted the emergence of newmarkets, such as ecotourism,bioprospecting, and car-

boncredits. In 1962, therewere a thousandPNAs in theworld,covering threepercent

of the earth’s surface; in 2003, the amount increased to 102,000, with 11.5 percent

(Reyez 2016).Themain threats to biodiversity are a) Fragmentation, loss of habitat,

anddeterioration inquality and integrity; b)Overexploitationof resources (hunting;

extraction of resources such as eggs, pets, overuse for survival, illegal trafficking,

and illegal logging; indiscriminate and uncontrolled use of genetic and biochemi-

cal resources; overexploitation of aquifers; toxic mining) and pollution; c) Gaps in

the conservation of species and ecosystems that are not included in protected wild

areas; d) Climate change, especially the lack of knowledge on the best measures to

reduce the vulnerability of biodiversity. Conservation is conceived from biological

and physical variables, the social aspect does not receive the same consideration de-

spite being fundamental (Ovando and Herrera 2010).

It often happens that decreeing the PNAs implies that, outside these areas,

predatory processes can occur without any control. Despite this, today many

endemic species and conserved ecosystems are found in these areas. It is an am-

bivalent issue, and international regulation continues to privilege the creation of
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PNAs as the main conservation measure. The CBD’s Aichi targets emphasized this

aspect, with the aspiration to reach 17 percent of the world’s land surface and 10

percent of the world’s marine surface as a protected area by 2020, an objective that

was not met in the face of the unprecedented global pandemic (Aichi Biodiversity

Targets n.d.).

It is questionablewhether only decreeing PNAs is sufficient for the conservation

of biodiversity. On the one hand, as Londoño and Sánchez Cordero (2009) propose,

the speed of habitat loss can be controlled with this measure, but that does not nec-

essarily mean protecting endangered species.The authors also provide evidence in

their research of the presence of threatened species outside the PNAs. On the other

hand, in the decrees of the PNAs, verticality often prevails: local populations that

inhabit these territories are not participants in the decision, which often generates

conflicts. In Mexico there is a long list of PNAs in this situation, to the detriment of

conservation, such as the cases of theMonarchButterfly Reserve inMichoacán (Gar-

cía 2009) or the Tehuacán-Cuicatlán reserve in Puebla and Oaxaca (Brunel 2009).

When bioprospecting, collecting the knowledge associated with the living being is

very important as it increases the possibility of obtaining a profitable result by 400

percent (Bravo 2013: 71).

Status of Mesoamerican Biodiversity

Central America

The region ranks first in terms of species diversity in the world and holds second

place in plant density and first in birds and mammals. Costa Rica, Panama, and

Guatemala rank in the top thirty-twoplaces in termsof thenumberof vertebrate and

plant species in the world, out of a list of 228 countries (Ovando and Herrera 2010:

17). Classification systems are not homogeneous, although the best known since the

seventies is that of Holdridge life zones (Holdridge 1967).

In terms of ecosystems, Guatemala and Honduras are the countries with the

greatest diversity, having nineteen and seventeen distinct ecosystems respectively,

out of a total of twenty-two in the region (Ovando and Herrera 2010: 23). There is a

paucity of studies on the genetic diversity of Central American species, the few stud-

ies refer to domesticated plants and contain almost no knowledge of wild flora and

fauna. There is even less information on their conservation status. There are some

lists in Guatemala, Nicaragua, Panama, and Costa Rica of existing and endangered

species, but priority conservation tasks are pending (Ovando andHerrera 2010: 33).

There were 557 PNAs in Central America in 2003. El Salvador has been the latest

to decree PNAs, starting in the eighties, and remains the country with the least pro-

tectedarea;CostaRica,on theotherhand,has themostPNAs,while thoseofPanama

covermore surface.There is an advance in tourism related to the existence of biodi-

versity as an attraction, especiallywildlife,which implies a differentmanagement of
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these vertebrates.This may lose potential in the face of ecosystem degradation and

the management of “new” ecosystems, both results of human intervention.

On how to manage the PNAs, there is a great variety of strategies in Central

America, which coincide with the categories of national park, biological reserve,

and natural monument, as well as international categories (e.g., Ramsar Site, Bio-

sphere Reserve, and Heritage Site). Many protected areas are jointly managed by

NGOs,municipalities, community groups, and universities – private areas are also

allowed in Costa Rica. Ex situ conservation (zoos, botanical gardens, arboretums,

zoo hatcheries, scientific collections, and genebanks), in most cases, are private for

exhibition purposes and do not conduct research. Despite their shortcomings, they

play an important role in the environmental education of their visitors.

Of the existing lists, the countries with the highest number of threatened and

endangered species are Panama, Costa Rica, and Guatemala. Panama accounts for

15 percent of the reported species of vertebrates and plants, Costa Rica 14 percent,

and Guatemala 18 percent; there are no lists for Nicaragua. The Central American

flora presents more threatened species than fauna. According to the Convention on

International Trade in Endangered Species of Wild Fauna and Flora (CITES), there

are 1,000 endangered inCostaRica andPanama, 13 percent and8percent of the total

species of vertebrates and plants. Of the vertebrates, birds stand out, of which the

largest number are in Panama (271), followed by El Salvador (188), and Honduras

(133); they are followed by mammals, with Guatemala and Belize with the largest

number (11 species in each case), and amphibians, with more endangered species

in Guatemala (93) and Costa Rica (90). In the latter country, there are two officially

recognized extinctions: those of the golden toad and theGuanacaste hummingbird,

but in all countries, species not sighted formore than ten years arementionedwith-

outhavingbeenofficiallydeclaredextinct.With regard toplants, inCentralAmerica,

524 species are located on the red lists of the International Union for Conservation

of Nature (IUCN). From the existing information, it was found that out of a total of

359, 283 are in protected natural areas.The goal of the Global Strategy for Plant Con-

servation (GSCP) is that at least 60 percent of the world’s threatened plant species

are protected in situ (Ovando and Herrera 2020: 42–49).

Mexico

Mexico belongs to the group of megadiverse countries in the world, ranking 5th in

global biodiversity (considering vascular plants, mammals, birds, reptiles, and am-

phibians), after Brazil,Colombia,China, and Indonesia, and stands out for the large

number of species,high endemism,andgreat genetic variability ofmany taxonomic

groups, due to evolution and cultural diversification.ThenativeMesoamerican peo-

plesdomesticateda largenumberof species andusedmanymore,bothwild and cul-

tivated, for therapeutic, food, textile, religious, ornamental, and construction pur-

poses.There is a close relationship between their great biological and cultural diver-
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sity,which is particularly evident in the case of cultivated species. It ranksfirst in the

Americas and fifth in the world for the number of living languages: 291 (Sarukhán et

al. 2009: 21). The areas of greatest biodiversity also correlate to a greater presence

of Indigenous peoples speaking these languages (Boege 2008). In the territories of

Indigenous communities (14.3 percent of the total area), almost all of Mexico’s veg-

etation is found, including most of the humid forests, mesophilic forests, and hu-

mid temperate forests, all of them high in biodiversity. A third of the PNAs are fed-

eral and 26 percent of their surface includes Indigenous territories. Indigenous peo-

ples make up almost 19 percent of the population of the PNAs (Sarukhán et al. 2009:

39–40).

Proportionally, the number of species that inhabit Mexico with respect to the

world total (10–12 percent) is much higher than what the territory represents (1.4

percent) (Sarukhán et al. 2009: 23). It is one of the countries with the highest num-

ber of native mammal species, around 525 reported in 2006, and Sarukhán et al.

recorded 535 in 2009 (Sarukhán et al. 2009; Arqueología mexicana 2006), only be-

low Indonesia or Brazil, which have 560 and 540, respectively.There are 137 species

of bats, 15 percent of a total of 927 in the world (Eguiarte 2006), and 2,184 species

of fish, second only to Indonesia, the Philippines, Australia, and part of Papua New

Guinea. In terms of terrestrial vertebrates,Mexico is in third place with 535 species,

after Brazil and Colombia (667 and 578 species respectively). Of the endemic plants,

the country has about 15,000 (between 50 and 60 percent of those known so far).

Vertebrates, reptiles, and amphibians have the highest degree of endemism, with

57 and 65 percent exclusive to the country. Freshwater mammals and fish have 32

percent endemism in both cases (Sarukhán et al. 2009: 25).

This rich biodiversity is distributed in a heterogeneous and complex way in the

territory,with greater variability of living beings in tropical areas–as in other coun-

tries– and with desert areas very abundant in cacti. Endemic species are fewer in

the humid tropics, higher in the sub-humid tropics, and highest in arid and semi-

arid regions. Sarukhán et al (2009) placed emphasis on sustainable and low-impact

management in areas outside protected areas, something fundamental that has not

been given the importance it deserves in the Mesoamerican area, as Londoño and

Sánchez Cordero (2009) affirm for Central America.

Mexico had 25,628,239 hectares in 177 PNAs of federal management in 2009, in

various modalities. In addition, there are 404,516.17 ha of certified protected areas

voluntarily destined for conservation. In total, 26,032,755.17 hectares of surface are

under some type of protection (CONANP 2018). Despite the fact that there are a se-

ries of conflicts and that there are other undecreed conserved areas, this situation

presents an interesting platform for the observation and study ofMexican biodiver-

sity, which still needs to be seriously evaluated. As stated above,most of these areas

are in the Mesoamerican part of Mexico.
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At the thirteenth Conference of the Parties (COP 13) of the Biodiversity Con-

ference held in Cancun, Mexico, in 2016, then President Peña Nieto decreed four

more protected natural areas, reaching a total of 91 million hectares. In theory, the

PNAs should have amanagement program,whichwould be the guiding instrument

of planning and regulation that establishes the activities, actions, and basic guide-

lines for their administration. In practice, thismanagement is deficient: of the total

of 177 PNAs recognized before the 2016 decree, seventy-five of them (42.4 percent)

did not have a management program, with consequent risks to their preservation,

restoration, and conservation. On the other hand, 104 of the PNAs prior to the de-

cree (58.8 percent) did not comply with the international treaties on environmental

matters signed by Mexico (Convention on Wetlands of International Importance;

the Convention for the Protection of the World Natural and Cultural Heritage; the

U.N.ConventiononClimateChangeand, in the caseof the rights of Indigenouspeo-

ples and communities, International Labour Organization Convention 169). In ad-

dition, thirty-two PNAs did not have a published management program, and such

programs are often urgently developed when megaprojects arise that affect these

areas. Regarding the right to consultation of Indigenous communities on actions in

their territory (Convention 169 of the International Labor Organization), according

to the National Human Rights Commission (CNDH), in 2016, twenty-seven PNAs

suffered the transformation or loss of original ecosystems, aquifer contamination,

soil erosion, and deforestation and did not have financial resources for their admin-

istration, operation, and surveillance; thus, the elimination ormodification of their

declarations was recommended. It was also reported that in eighty PNAs, there is

an Indigenous population (sometimes more than 90 percent), and in twenty-nine

of them, there was no management program. According to the Comisión Nacional de

ÁreasNaturalesProtegidas (CONANP) in 2016,fifty-onePNAsdidnothave the capacity

to have such programs, so part of themwere in the process of being repealed (Reyez

2016).There is a considerable deterioration in vegetation in general –not only in the

PNAs; in 1993, the vegetation cover occupied only 54 percent of its original surface,

and in 2009, it had been reduced by 62 percent, while the vegetation cover of forests

and jungles in 2002 occupied only 38 percent, with greater loss in tropical regions

(Sarukhán et al. 2009: 46).

Reyez (2016) reports that in another CONANP document (Estrategia 2014), the

existence of illicit activities in the PNAs has been reported, such as hunting, clan-

destine logging, planting of illicit crops, and presence of criminal groups, partly be-

cause the InspectionandSurveillancePrograms inPNAsareonlypresent infifty-five

of them.For the optimal operationofCONANP, it is necessary to increase thebudget

by 17 percent per year, but the current government has significantly reduced spend-

ing for the environmental sector by 7 percent between2019 and2020,and 1.5 percent

between2020and2021.CONANPhadabudgetdecreaseof 3.7percentbetween2020

and 2021 (Muller et al. 2021). Another ominous indicator is that CONABIO (Comisión
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Nacionalpara elConocimientoyUsode laBiodiversidad)went frombeinganautonomous

entity to a dependency of the Secretaría de Medio Ambiente y Recursos Naturales (SER-

MARNAT) and has been allocated less and less budget. The reduced budget nega-

tively affects all Mesoamerican biodiversity since CONABIO made important con-

tributions to its study and was a key participant in the ambitious Mesoamerican

conservation project called the Corredor BiológicoMesoamericano.

With respect to genetic diversity, although progress has beenmade in its study,

knowledge is still very limited, since there is only accessible research on the genetic

variation of forty-five of the 2,583 species – mainly plants of economic interest –

listed in the respective standard of SERMARNAT (Sarukhán et al. 2009: 34). There

is greater genetic variability in the centers of origin of the species, as is the case in

Mexico for corn, cotton, and nitrogen-fixing microorganisms such as rhizobium.

Ecosystem fragmentation has detrimental effects on the genetic variability of

populations,andmore studies areneeded to assess the consequences of habitat loss,

particularly on species with reduced populations. Mexico is one of the largest cen-

ters of plant domestication in the world, with more than 15 percent of food species

originating in the country (Sarukhán et al. 2009: 35–38). The remaining vegetation

is fragmented and water ecosystems have suffered significant destruction. Another

pervasive threat to biodiversity and conservation has been the increasing and dis-

orderly urbanization.These threats become more acute with the manifestations of

climate change. Mexico – like Central America – is particularly exposed to the de-

struction of regulating systems such as mangroves and deforestation due to its ge-

ographic location, with extensive coastal areas. The country is highly vulnerable to

droughts and hurricanes, which are becomingmore frequent and devastating.

In terms of endangered species and extinctions, it is known with certainty that

127 species have been lost, of which seventy-four were endemic. In 2001, there were

nearly 2,500 species in some extinction risk category. Most of the extinct species

are birds of the Mexican islands and amphibians, although their quantification is

difficult (Sarukhán et al. 2009: 57). In 2018, CONANP data included 2,606 species in

some risk category, of which 475 were in danger of extinction.

Experiences of Community Biodiversity Management in Mesoamerica

The Indigenous Peasant Coordinator of Community Agroforestry in Central

America (ACICAFOC)

ACICAFOC is a non-profit organization that facilitates procedures for the access,

use, and responsible management of natural resources, with the aim of contribut-

ing to the socio-productive development of Indigenouspeoples and rural communi-

ties. It has its origins in the 1980s, whenmeetings of Indigenous and peasant orga-
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nizations began to be organized in Central America. In 1993, with the support of the

Forests, Trees and People Programme of the Food and Agriculture Organization of

the United Nations (FAO), forestry and agroecological organizations met in various

activities andworkshops,which evidenced theneed for greater coordination andes-

tablished a temporary and flexible Coordinating Commission with representatives

of several regional organizations (FederaciónHondureñadeCooperativasAgroforestales–

FECAHFOR,UniónNacional de Agricultores y Ganaderos de Nicaragua –UNAG, and the

Junta Forestal Campesina –Unaforca of Costa Rica) (ACICAFOC n.d.) and the support

of the Asociación deOrganizaciones Campesinas Centroamericanas para la Cooperación y el

Desarrollo (ASOCODE).

In 1991, the Mesoamerican Workshop on Peasant and Indigenous Participation

in theDecision-Making Process andUse of Forest Resources (TallerMesoamericano de

Participación Campesina e Indígena en el Proceso de Toma de Decisiones y Aprovechamiento

de los Recursos Forestales) was held in Costa Rica, an activity that was carried out with

a commission of two people from each country. In 1994, also in Costa Rica, the First

Central AmericanMeeting of Community Forestry (PrimerEncuentroCentroamericano

deForesteríaComunitaria)washeld,with the support of IUCN,FAO,ASOCODEaswell

as a non-timber project CATIE (CentroAgronómico Tropical de Investigación yEnseñanza

de Costa Rica).

In September 1994, the approach of the Consejo Centroamericano de Bosques was

presented to the Comisión Coordinadora Centroamericana de Forestería Comunitaria

(CCAB) and the FTP-FAOAdvisory Committee. By 1996, four national coordinations

had been formed with twenty-five organizations in Nicaragua and Honduras,

fifteen in Guatemala and El Salvador, and developments underway in Costa Rica,

Panama, and Belize. In January 1995, the San Ignacio de Acosta Agenda was drafted

in Costa Rica, and national coordination processes began to be developed and

financed, giving rise to the ACICAFOC, a management agency to obtain and ad-

minister funds from national and international institutions aimed at promoting

community forestry. It has projects mainly in Central American countries: Belize,

Costa Rica, El Salvador, Honduras, Nicaragua, and Panama, along with Argentina,

Benin (Africa), Buthan (Asia), Colombia, and the Dominican Republic. These

projects include

• Alternative sustainable agroforestry management in the North Atlantic region

of Nicaragua, which was financed by the World Bank between 2010 and 2013,

working with 1000 cocoa farmers to increase production levels.

• Development of technical capacities of Indigenous and peasant organizations.

Thecapacities of organizations close toACICAFOCwere strengthened to join in-

itiatives relevant to climate change.The area of work was all in Central America,

with funding from the GIZ (German Society for International Cooperation) in

2011. Specifically, it sought integration into national processes of REDD+ (Redu-
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cing Emissions from Deforestation and Forest Degradation), a program of FAO

(FAO n.d.)

• Support for advocacy and defense of civil society. This focused on supporting

civil society and vulnerable communities to influence negotiations in global cli-

mate change processes. It was carried out between 2011 and 2013 in Honduras,

Guatemala,Nicaragua,andBolivia,with funding fromRedSuswatch (Sustaina-

bilityObservatory). Its objectivewas the articulationof approaches fromcivil so-

ciety organizations to the most effective dialogue with government entities, to

influence the negotiation process in the UNFCCC (United Nations Framework

Convention on Climate Change) and the definition and action regarding polici-

es and strategies on climate change at the national and regional levels.

• A regional rainwater harvesting project, targeting seven municipalities in Gua-

temala, El Salvador, Honduras, and Nicaragua in force from 2011 to 2015, with

funding from theAECID (AgenciaEspañola deCooperación Internacional para elDes-

arrollo) that aimed to increase the coverageof drinkingwater to improve thequa-

lity of life for inhabitants of municipalities that suffer prolonged droughts.

• National, regional, and local participation of peasant groups of civil society.

Through an open public call, advice was provided on the consultation process

for REDD+. This project was carried out in Costa Rica from 2012 to 2013 with

resources from the Fondo Nacional de Financiamiento Forestal.

• A co-management process with ten grassroots community organizations, car-

ried out in Belize in 2013, with the cooperation of RRI (Rights and Resources

Initiative, an international bodywithmore than twenty-one donors). Among its

donors are AIPP (Asian Indigenous People Pact), AMPB (Alianza Mesoamericana

de Pueblos y Bosques), CED (Center for Environment and Development), CIFOR

(Center for International Forestry Research), COICA (Coordinadora de Organiza-

ciones Indígenas de la Cuenca Amazónica), ISA (Instituto Socioambiental) and PCM

(Proceso de comunidades negras) (RRI n.d.; ACICAFOC n.d.).

Cuetzalan, Mexico: Biodiversity, Culture, and Defense of the Territory

Cuetzalan is a highly marginalized municipality in the state of Puebla and most of

its inhabitants are Indigenous: 38,926 of a total of 47,333 (CDI 2010),with theNahua

or Masehual group as the dominant majority. It is a biodiverse territory, not only

because of the large number of plants and animals it houses, but also because of the

culture and the richness of its natural resources such as water.The region was first

occupied by the Totonac people in the fourth century AD and then by the Nahuas in

thefifteenth century.Themestizos andSpaniards came later during the conquest. It

is a stronghold of biodiversity with a combination of several ecosystems: themoun-

tainmesophilic forest,pine andoak,and the sub-evergreen low forest are variegated
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in apronouncedandcomplex relief, ranging from1,600 to 159meters above sea level.

It has the most precipitation in the country with an annual rainfall of 4,200 mm.

It also has a karst geological system (mountain systems formed by calcareous rock

or limestone), which creates a peculiar behavior of water and develops cave ecosys-

tems.

The majority of the Nahua or Masehual population has managed to sustain a

mode of agricultural production and use of flora and fauna respectful of nature

based on aworldview that establishes that nature does not belong to human beings;

rather, they must be integrated into it, as they belong to it (Meza 2014: 173). In an

interview conducted in 2014, Ms. Rufina Villa, a local leader, said that animals have

more right to live than humans, because “they do not threaten nature,” and that

humans do not have the right to take from nature more than they need and should

not abuse it for profit (Villa 2014).

Without idealizing the conservationof biodiversity andwater by theMasehuales

and Totonacos as optimal just because they are Indigenous practices, it is neces-

sary to recognize the capacity of management of natural resources of these native

groups, despite population growth and power struggles in the region. The original

cloud forest and jungles have almost completely disappeared, but a form of produc-

tion based on shade coffee was recreated, which allowed water and biodiversity to

be conserved. Despite this, poverty prevails in the region, even with the organiza-

tional anddefense efforts described above.Historically, theMasehuales andTotona-

cos have managed to conserve a good part of the land, and many of their practices

preserve the ecosystem ingood condition,but there are alsopredatorypractices.The

ancient coniferous forests present in thebends andhighmountainous areas arenow

areas ofmuch smaller trees,and there are largeportionswithuncoveredbedrockbe-

cause the vegetation that supported the humushas been lost in a process of constant

erosion.

Themunicipality and its people are currently going through an interesting pro-

cess of planning and carrying out their own self-managed territorial ordering, em-

bodied in a document with official recognition, achieved through a process of re-

sistance against predatory projects that sought to impose themselves from the local

and national governments, (mass and exclusive tourism,Walmart,mining, and hy-

droelectric). This document has been a very valuable instrument for the defense of

the territory, and its gestation process demonstrates how territorial ordinances can

not only be ameans of government policy but also elaborated by the population itself

in a democratic manner.The complex biocultural relationship of the Masehuales of

Cuetzalan with their natural environment is expressed in their narratives, in which

animals, water, lightning, the moon, and other natural elements are endowed with

life and have a fairly horizontal, although not always harmonious, relationship with

human beings. In the region, there is a belief that some natural elements have life,

such as water, at which one must not throw stones, but respect. Another belief is
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that some animals have supernatural powers, such as the serpiente cincuata, consid-

ered the guardian of places andwhich should not be attacked because it attracts bad

luck (Villa 2014).

For Beaucage (2012), the current Cuetzalteco ecosystem is explained by twoma-

jor periods in regional history: the first was from the founding of the town as a re-

public of Indians in the sixteenth century, with the collective form of land tenure

called “el común de los naturales” (the common of the natives). The second has been

since the mid-nineteenth century when this collective form of tenure was disman-

tledwith theReformLawsand replacedbyprivate property. It is in this secondepoch

when the current ecosystem is produced, and the Indigenous people adapted their

wayof life to theprivatizationof the land.Thismeant theestablishmentof individual

private plots corresponding to the traditional indigenous coffee plantation, which,

in contrast to the coffee plantation, is not a monoculture, but developed as a tree

polyculture adapted to the tropicalmountain environment that characterizes the re-

gion.Theoccupationof the territorymainly byTotonacandNahuatlacagroupsdates

back more than 750 years and has generated biocultural processes that have trans-

formed nature, expressed in the milpa (milaj), the mountain or intervened jungle

(kuojta), the mountain in which it is produced (kuojtakiloyan), the potrero (ixtautat)

or the coffee plantation under shade (caffenta),which forms a landscape of biological

and cultural diversity.

Indigenous knowledge and the conception that implies the kuojtakiloyan (the

forest where we produce) is one of the most notable examples in Mexico of sustain-

able community management of natural resources and biodiversity. It is a tangible

sample ofmodern Indigenous knowledgewith ancestral roots but elaborated, recre-

ated, and practiced by the Totonac and Masehual peoples today. This is expressed

through, although the original forests have been lost, the region retaining its rich-

ness inbiodiversity andwater.According to theCUPREDER (CentroUniversitariopara

la Prevención deDesastres Regionales), of the BeneméritaUniversidad Autónoma de Puebla,

the mountain mesophilic forest or highmountain, which originally covered 50 per-

cent of the territory of the municipality, only occupied 14 percent in 2009; almost

50 percent was lost in thirty years. The medium evergreen forest, which occupied

40 percent of the surface, also in 2009, was only present in 0.81 percent of the area.

Maize cultivation declined somewhat between 1979 and 2009, while coffee cultiva-

tion almost doubled (Fernández Lomelín 2013: 102).

The population is dense (275 people per squaremeter), with Nahuas in the west,

south, and east, and Totonacs in the center of the territory. Farmers grow corn,

beans, coffee, pepper, fruits such as oranges and mamey, and some sugar cane for

sale.There is also the presence of cinnamon and vanilla in some of the orchards.The

kuojtakiloyan preserves a great biodiversity in plants and other living beings, while

also having a productive use. Between 1920 and 1990, Indigenous coffee plantations

expanded,which forBeaucage (2012) createda“treepolyculture,”andconstituted for
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the peasants an ecological and productive way out of the rapid population growth,

which increasingly hindered the previous way of subsistence based on themilpa.

The abundance ofwater is the subject of dispute and recent threats, since the ex-

clusionary tourism project against which the inhabitants resisted in 2009 intended

to monopolize the water of 18,000 people for a few. This tourism project, called

“Cloud Forest,” was promoted by the Comisión para el Desarrollo de los Pueblos Indíge-

nas without consulting the inhabitants of the region, who mobilized and arrested

it (Meza 2014: 175). Recently, they have wanted to impose mining and hydroelectric

projects, which the population has resisted and cannot grow without limit accord-

ing to territorial planning. All these projects relied on the abundance of water in

order to be implemented. Precipitation and orography generate both groundwater

and surface water, and the resurgence of underground currents forms pools and

waterfalls.They are common in areas where there are steep and inaccessible slopes,

which the inhabitants call apa or ameyal (Fernández Lomelín 2013: 108).

In all the toponymy of Cuetzalan, water is present. For Fernández Lomelí “wa-

ter is alive, present in almost all place names” (2014).Themountain is very precious

because it supplies water for 80 percent of the population.The idea of the earth on

the water appears, a pre-Hispanic vision of the world where there are no caves, but

these are the jaws of the jaguar, that is, the entrance to the tlalocan, which is another

dimension, another world; the taltipan is the earth; the inhuical the sky, the place

where we go when we die; and finally, the ayotzi is the turtle that generates water

in springs and rivers (Fernández Lomelín 2014). The biodiversity, ecosystems, and

people of Cuetzalan, briefly described, are those that are at risk from the threats

of predatory projects that seek to impose themselves in the region, before which

the municipality and its people are immersed in a process of defense of the ter-

ritory. Among the threats that triggered this mobilization are first, the aforemen-

tioned exclusionary tourism project in 2009, which generated the collective elabo-

ration of territorial planning; then, the threat to install a Walmart and later min-

ing and hydroelectric megaprojects, which led to long-term resistance to date, and

which has spread to other municipalities in the sierra (Hernández 2018).TheMase-

huales and Totonacos of Cuetzalan have advanced in the defense of their territory,

rich in natural resources, and have prevented to date these megaprojects typical of

the Anthropocene, with a self-managed approach. With the current Mexican gov-

ernment,many of the threats have disappeared or diminished since local organiza-

tions,notably theTosepanTitataniske cooperative complex,haveparticipated, to the

extent that the current Secretaría deMedioAmbiente yRecursosNaturalesbelongs to this

organization.The Tosepan Titataniske is a group of cooperatives that originated in

the region in the late 1980s as a supply cooperative, and to date have expanded their

range of activities to the production of organic coffee, pepper, honey, housing, mi-

crofinancing, and ecotourism, among others (Cobo, Paz Paredes, and Bartra 2018).
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Santa María Yavesía, Sierra Juárez de Oaxaca: Forests and Commonality

The Sierra Juárez de Oaxaca is distinguished by the sustainable management of its

forests, the result of a process of recovery of its territory since the late 1980s. The

region has a remarkable biodiversity, given the varied altitudinal levels that it com-

prises, and is a great water collector, as the Papaloapan River – one of the largest in

Mexico with 45 billion cubic meters per year – originates there (Merino 2008: 41). It

is known as one of themost important conservation sites in the world,with the best

and widest altitudinal gradient of wet vegetation in the country. It also influences

its location as a watershed of the slopes of the Pacific Ocean and the Gulf of Mexico.

It has areas covered with high evergreen forests, low evergreen forests, mesophilic

forests, pine-oak forests, and subalpine grassland areas. In the Sierra, 50 percent

of the plant species of Oaxaca are found, with high endemism.There are 168 thou-

sand hectares of mesophilic forest or cloud forest, the most threatened in Mexico

and Latin America (Avendaño 2009).

This section refers specifically to Santa María Yavesía, one of the three joint

towns of the Sierra. For the analysis, it is necessary to consider the approach of

communality (Díaz 2004; Martínez Luna 2015; Guerrero 2015; Nava 2018) and how

this is expressed at the level of a community that owns an important natural re-

source (approximately 9,000 hectares of pine-oak forest), with its own project to

obtain income through ecotourism managed under internal regulations. For Díaz

(2004), aMixe or Ayuuk author foundational to the approach of communality, this is

the phenomenological manifestation of community, emphasizing the relationship

of humans with nature and with individuals among themselves and highlighting

their differenceswithWestern society. For this author, the elements of communality

thus conceived are a) the Earth asmother and as territory, b) consensus in assembly

for decision-making, c) the free service or tequio as an exercise of authority, d) the

collective work or tequio as an act of recreation, and e) the rites and ceremonies as

an expression of the communal gift.

Martínez Luna (2015), a Zapotec or binnizá theorist of the Sierra Juárez and

founding author of communality together with Díaz, distinguishes four moments

of communal philosophy: a) nature, geography, territory, or land; (b) the soci-

ety, community, family that inhabits that nature; (c) work carried out by society,

community, or family in that territory; and d) what that society – the community

that inhabits that soil – obtains or achieves as enjoyment, well-being, celebration,

distraction, satisfaction, and fatiguewith its work. ForNava (2018), there are differ-

ences and similarities in the two approaches: in Díaz and the Ayuuk, the territory

and nature are more present, while in Martínez Luna and the Zapotecs or Binnizá

of Sierra Juárez, greater weight is given to the party, coexistence, and service to the

community.
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Yavesía has its own ecotourism approach,which consists ofmaintaining its for-

est as a reserve and not exploiting it to obtain wood, as the neighboring towns do.

This distinguishes this community from the Lachatao and Amatlán joint peoples,

who practice ecotourism in parallel to logging exploitation, which has generated

conflicts with Yavesía.

The relevance of the reflection on themanagement of the Yavesía forest is related

to the situation of forests at the global level, since, given the official global recogni-

tion of climate change (which has not implied that effective measures are taken to

counteract it), it is known that forests and reforestation (together with diversified

peasant agriculture) are indispensable to “cool” the planet (Welch 2022: 42).

In Yavesía, the forest is communal, and it is the comuneras and the comuneroswho

have decision-making power over the actions to be taken in themanagement of nat-

ural assets (mainly forest and water). For its part, the citizen assembly (of all the in-

habitants of the community) is the space where other issues are put on the table,

agreements are made, and the direction of the projects is determined. In its forest,

there is a great variety of animal species, some of them in danger of extinction (this

is the case of mammals such as peccary, puma, deer, jaguar, and diverse birds).The

inhabitants proudly state that their forest, not having been exploited, has become a

refuge area for these animals.

The organization of the Mancomunado peoples dates back to the Mexican Rev-

olution, when they organized self-defense groups to protect themselves from ban-

ditry (Chapela 2019). In 1962, this agrariannucleus of unique characteristicswas rec-

ognized by a national decree onOctober 20 andhas a forest area of 20,849.3 hectares

between the three joint villages. In addition to community management, there are

commercial pressures, such as a forestry company that exploits the forests of Am-

atlán and Lachatao; Yavesía does not participate in this exploitation and has the ex-

plicit community purpose of maintaining its forest as a reserve.These notions were

present in the workshop that the author of this text facilitated, giving rise to the re-

flection presented here.

The Zapotec or Binnizá inhabitants of the northern highlands have historically

had a horizontal relationship with the natural assets of their region, which trans-

lates into the care of natural resources.The PueblosMancomunados of the northern

highlands ofOaxaca are SantaMaria Yavesia, SantaCatarina Lachatao,Nevería, San

Isidro LlanoGrande, SanMiguel Amatlán, SanAntonio Cuajimoloyas, SantaMartha

Latuvi, andBenito Juárez,which aim to establish shared activities for the use of nat-

ural assets for common use. This is not without conflicts: in the workshop taught,

rivalry and anger were perceived with the neighboring peoples who, according to

the participants, had deforested their forests and now invaded the Yavesía, both for

ecotourism and for timber extraction.This is reflected in obstacles to joint commu-

nity actions, expressed in the absence of Yavesía in the ecotourism project of joint

peoples that has its office in the city of Oaxaca.
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The inhabitants of Yavesía agree that it is necessary to take care of the moun-

tains, as well as to continue the reforestation of the oak-pine forest and preserve

the biodiversity of the mountains since there lies the well-being of the community.

Therefore, the participants in the workshop and the authorities interviewed believe

it is convenient to maintain an autonomous, community-based, relational tourism

with their organizational practices.This is part of the pillars of its tourism construc-

tion,whichhas focused on the good state of conservation of its forest, so low-impact

activities arepromoted, suchas running,hiking,andmountainbiking tours.The in-

habitants of Yavesía are clear that the people who visit their territorymust be aware

of thehorizontal and respectful relationship that they themselves,as forest dwellers,

have built over generations, as well as the internal communal regulations.There are

no tourist cabins, as in other towns of the Sierra Juárez, visitors stay in the houses

of the community, and the Comité de Ecoturismo, elected in assembly, decides which

members of the community receive tourists, organizing shifts that allow the equi-

table distribution of benefits.

Their project is self-sustained and communal,which is reflected in the organiza-

tion of the camps in the forest, of which there were several modalities: one includes

the girls and boys of the primary school, the adolescents of the secondary school,

and the youth to promote the forest care among the new generations. Camps for

outsiders, such as mountain bikers and teachers from the Isthmus, have allowed

the community to be known as an ecotourism destination. These events economi-

cally benefit different sectors of the community; for example, women take charge of

the sale of food and take advantage to offer their products, such as jams, nuts, and

canned fruits, among other things. Despite these advances, there are still areas of

community forest management that are not regulated, such as hunting, and poten-

tial for the sale of local products is wasted without community agreements. How-

ever, Yavesía promotes a tourism that respects nature, fostering community pride

in maintaining its forest, and thus contributing an approach that counteracts the

serious characteristics of environmental damage of the Anthropocene.

Conclusions

From the brief theoretical-historical and contextual reflection, as well as the cases

exposed, this chapter proposes some conclusions.

The debate remains as to whether nature and biodiversity should be conserved

per se, or whether they need to be useful and profitable for humans. It is clear that

the ecological deterioration and extinction of species challenge us to resolve this is-

sue,although there is increasingevidence that the survival ofhumanity isdependent

on the existence of ecosystems in good condition.
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Thediscussions in international forumsand theevidence shown in the casespre-

sented lead us to reflect on the best way to conserve and the pertinence of this being

done only in PNAs. The need to find ways of life and consumption that do not ex-

ceed the natural capacity for ecosystem restoration is evident. Mesoamerica, as a

biodiverse region, has problems of lack of resources to conserve and use this wealth

sustainably.This is compounded by the region’s vulnerability to climate change.

The current socio-environmental risks are greater than those that were pre-

sented in the 1950s, although this chapter argues that this time period was when a

form of food production and modernization began that led to many of the current

damages, such as deforestation, soil impoverishment, and contamination with

agrochemicals, in addition to damage to human and animal health. One must

reflect on what has been considered “development” in the twentieth century and

how, in the Anthropocene, environmental deterioration is bringing humanity and

the planet to the brink of total destruction. Given this, it is important to docu-

ment experiences such as those exposed, which occur in the history, context, and

biological richness of the Mesoamerican region.

Although there is an important global institutional concern for the regulation

and access to biodiversity, in a way that allows it to be conserved, the results are

still incipient, in contrast to an extinction that advances by leaps and bounds. This

chapter finds a very important potential for knowledge, cosmogony, and practices

in the original peoples of Mesoamerica to find ways of conserving biodiversity and,

at the same time, using it. This crosses several levels: the need to manage national

and international funds for the benefit of Indigenous andpeasant communities –of

which ACICAFOC has valuable experience in Central America – and the experience

of many Indigenous peoples of the region in terms of a respectful relationship with

Nature that allows biodiversity to be conserved.The latter is frequently related to the

processes of defense of the territory and the internal regulations tomanage natural

resources, as found in Cuetzalan and the Sierra Juárez.

In the experiences described, a paradox is observed: the civilizational ap-

proaches have ancient roots from native peoples and have advanced against the

current with obstacles. The processes of defense of their territories have been key

for these communities to have been able to realize their approaches.That is, the deep

ancestral roots of their knowledge and cosmogony are valid, within the framework

of an Anthropocene urged by solutions to civilizational and socio-environmental

crises. In both cases, this chapter has described community management of im-

portant natural resources (water, forest, biodiversity) and the approaches that have

emerged as a response to concrete threats.

It can be seen that the communality of the Sierra Juárez and the kuojtakiloyan

of the Sierra Norte de Puebla as their own autonomous elaborations, civilizational

proposals that deserve to be considered before the environmental devastation char-

acteristic of the Anthropocene. In both cases, the intrinsic value of the natural en-
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vironment is present since income is obtained through low-impact activities, not at

the expense ofNature’s destruction nor privileging the excessive obtaining of profit.

These are the civilizational approaches that can counterbalance the socio-environ-

mental damage characteristic of the Anthropocene. Likewise, the existence of their

own peasant and Indigenous organizations and management spaces, such as AC-

CICAFOC, allow amoderate optimism about the conservation of biodiversity in the

region, as they are linked to the existence of peasant and Indigenous organizations

that have found the necessary support to manage their natural resources in a com-

munal and sustainable manner.

Translated by Eric Rummelhoff and revised by Luisa Raquel Ellermeier.
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Biodiversity in the Caribbean from 1950

to the Present

Ryan S. Mohammed and Lanya Fanovich

The Insular Caribbean has a great plethora of biodiversity. The Caribbean has been

regarded as a biodiversity hotspot, with high levels of endemism in some northern

regions andmainland species in some southern countries.The region’s biodiversity

has been documented since well before the 1950s, but knowledge transfer and shar-

ing has been a persistent issue coupled with the major issue of biodiversity loss in

the Great Acceleration (McNeill and Engelke 2016). Data and accurate documenta-

tion play an important role in species governance. First, much of the documenta-

tion was done by people who were not from the Caribbean, therefore, the informa-

tion was taken with them when they returned to their home countries. Secondly,

because several European countries claimed various Caribbean islands as overseas

territories, data among islandswas not exchanged. Finally, therewas no data repos-

itory unless the species and specimens documented moved to a North American or

Europeanmuseum.

The Caribbean saw various periods of development and technological advance-

ment that influenced biodiversity documentation. Several states had external own-

ers and administrators from the 1950s to the 1960s, which had a direct impact on

their actions. The Caribbean states were in a period of transition from the 1960s to

the 1980s in which a number of islands had obtained independence from the United

Kingdom and were creating their own economic base. From the 1980s to the 2000s,

these countries were undergoing infrastructure stabilization and economic diver-

sification. As communication and real-time documentation proliferated with the

emergence of cyber technology in the 2000s, the global community shrank, result-

ing in the digitization of historic Caribbean records.The Global Biodiversity Infor-

mation Facility (GBIF) is one such platform that has digitized these records. It is

an international organization that focuses onmaking scientific data on biodiversity

accessible online.

The GBIF has around 1 million records of digitized natural history specimens

from the Caribbean. There are now 5 million data from the Caribbean from geo-

referenced images supplied via the citizen-science platforms iNaturalist and eBird

(Sullivan et al. 2014).This is unsurprising given the region’s high level of ecotourism.
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Distant users of these digital datasets should be aware of potential biases related to

tourist-derived data; for example, preserved specimens may have been obtained at

different times and locations than tourist observations, and such biassed sampling

can lead to inaccurate characterization of a species’ biological niche (Boakes et al.

2010; Torres-Cristiani et al. 2020).

Several factors have led to the existence of biodiversity and its documentation

in the Caribbean. These include governance, geography, geology, weather, and

trade. To trace the changes in biodiversity documentation and distribution in the

Caribbean,sixteen specific taxahavebeenchosen fordiscussion:Anthozoans (corals),

Elasmobranchs (rays and sharks),Cetaceans (whales and dolphins), non-volant Mam-

mals (non-flying terrestrials), Chiroptera (bats), Anuran (frogs and toads), Boidae

(boas), Anolis lizards (Anole lizards), Lepidopterans (butterflies andmoths), Culicidae

(mosquitoes),Macrobrachium spp. (freshwater decapod Cretaceans), Poeciliidae fish

(live-bearer fish), Trochilidae (hummingbirds), Psittaciformes (Parrots), Rhizophora

spp. (mangroves), and Arecaceae (palms).

While it is possible to see a general trend of increased biodiversity documenta-

tion, one should not misinterpret this to imply there has been an increase in biodi-

versity densities or abundance. Additionally, with the recent advancements in tax-

onomy ranging from osteology to molecular biology, it would seem there has been

an increase in species number, when in fact there has been a decrease in absolute

species richness due to species loss. Also, the role of Indigenous and cultural influ-

ences on the acceptance andmanagement of biodiversity cannot benegated,as enti-

ties such as IUCN (International Union for Conservation of Nature) and IPBES (In-

tergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services)

have recognized theses as avenues for traditional knowledge.

Political Governance and the Influences on Biodiversity Documentation

Between 1950 and 1960, most Caribbean Island states were governed by either Eu-

ropean countries or the U.S. whilst most of the Greater Antilles had reached for-

mal independence during the nineteenth century (Haiti 1804, Dominican Republic

1844, Cuba 1902). While the United States of America retained administrative con-

trol over the U.S. Virgin Islands and Puerto Rico, the other islands were possessed

by theUnitedKingdom,France, or theNetherlands.During this decade, agriculture

dominated the islands’ economy, cultivating tobacco, cacao, coffee, and sugarcane.

Theplantation economywas built on agriculturalmass production, typically of a few

commodity cropsproducedonenormous farms toiledover by slaves or laborers.This

had a direct impact on the landscape because slash and burn of primary forest for

plantationproduction– inheritedduring themain colonial periods–wasprevalent.
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From 1954 to 2010, the Netherlands Antilles consisted of five Dutch island terri-

tories. From 1958 until 1962, the United Kingdom founded the West Indies Federa-

tion, a political union comprised of eleven English-speaking Caribbean nations, all

of which were British dependencies at the time.This was short-lived, as most of the

Britishholdings in theCaribbeanachievedpolitical independencebetween the 1960s

and 1980s, beginning with Jamaica in 1962 as a consequence of the Jamaican Inde-

pendence Act, followed by Trinidad and Tobago (1962), Barbados (1966), Bahamas

(1973), Grenada (1974), Dominica (1978), St. Lucia (1979), St. Vincent (1979), Antigua

and Barbuda (1981), and St. Kitts and Nevis (1983). Jamaica joined the Common-

wealth ofNations as a Commonwealth realm after independence, a process thatwas

followed by all other independent islands. With this, the Cayman Islands reverted

to direct British authority from being a self-governing part of Jamaica. France and

theNetherlands continue tohave considerableCaribbean territories, followedby the

United Kingdom and the United States of America.

Private collecting of specimens throughout the colonial period influencedwhere

and hownatural historical resourceswere stored, as well as who had access to them.

Despite the importance of private collections in evolutionary biology, scientists have

restricted access to them. For example, only three Dominican amber fossils of Ano-

lis lizards have been described prior to the recent publication of seventeen privately-

owned fossils of this species, demonstrating the stability of several these ecomorphs

since theMiocene (Sherratt et al 2015). Inother instances,although someprivate col-

lections are vast (e.g., the Barcant butterfly collection in Angostura, Trinidad) and

open to the public for viewing, not all are well-curated, and the lack of specimen

metadata (e.g., locality, collection date) may limit their discoverability and research

utility. Furthermore,historical data has influenced the distribution of some taxa be-

cause these earlier collectionswere based onproximity to core settlement or colonial

operations. Another example is the Imperial College of Tropical Agriculture (ICTA)

museum, which was founded in Trinidad in 1921 and focused on agricultural pests.

In 1960, The University of the West Indies absorbed both the National Herbarium

of Trinidad and the ICTA agricultural collection. However, thanks to the founding

of ICTA, Trinidad and Tobago now have a close to 100,000 of locally curated speci-

mens.TheICTAcollection isnowhoused in theUniversity of theWest IndiesZoology

Museum (UWIZM).

Caribbean’s Biogeography

TheWest Indies are an archipelago with more than one thousand islands that sep-

arate the Atlantic Ocean from the Caribbean Sea and cover a distance of 2,700 km

from Trinidad and Tobago to the most western tip of Cuba.They are not in contact

with the continents although they are relatively close, at about a distance of 20 km
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between Trinidad and South America and 210 kmbetween Cuba and Yucatan.These

islands are generally divided into three smaller archipelagos with different topog-

raphy and independent geological history, i.e., the Lesser Antilles, Greater Antilles,

and the Bahamas Archipelago (Bahamas Islands + Turks and Caicos Islands). The

Lesser Antilles belong to a small volcanic arc with about twenty-one main islands

and numerous islets and keys dating from Mid Eocene (about 45 Myr.) with an ap-

proximate total area of 8,320 km². These islands are commonly referred to as the

Windward and the Leeward Islands according to their position relative to the pre-

vailing winds.

The geography and climate in the Caribbean region vary. Some islands in the

region have relatively flat terrain of non-volcanic origin.Thesemay comprise of car-

bonate substrate originating from ancient coral reefs. Aruba, Curaçao, Barbados,

Bonaire, the Cayman Islands, Saint Croix, the Bahamas, and Antigua are among

these coralline islands. The origins of several islands are volcanic as the Caribbean

subduction plate moves eastward below the Atlantic resulting in the high elevation

mountains of the Lesser Antilles.The active volcanic geology of Dominica,Montser-

rat, St. Vincent, and Grenada all contribute to the steep topography. In compari-

son tomountainous locations that have tropical rainforest conditions, flatter places

are often drier and have savannah-type or desert conditions. The steep sided na-

ture of these peaks usually give rise to dendritic natural drainages radiating towards

the coastline. The combination of volcanic calcium carbonate geology also allows

for the formation of cave networks on various islands, which also provide habitats

for unique faunas. Trinidad is unique as it is considered a continental island since

it connects to the South American tectonic plate and was joined to the mainland

as recently as 10,000 years ago. Tobago was also connected to Trinidad as recently

as 20,000 years ago based on Glyptodon scutes found there. Glyptodon, an extinct

group of large, herbivorous armadillos of the genus of glyptodont, lived from the

Pliocene, around 3.2 million years ago, to the early Holocene, around 11,000 years

ago, in Brazil, Venezuela, Uruguay, Paraguay, Bolivia, Peru, Argentina, and Colom-

bia.

Trinidad’s recent connection to the mainland in geological time scale has also

influenced its flora and fauna as they share hundreds of genera and both provide a

neotropical habitat. Additionally, because of the north-flowingAtlantic Ocean’s cur-

rents, colonizing events have occurred resulting in some the of Lesser Antillean Is-

lands sharing similar taxa to themainland.The larger islands of the Greater Antilles

have not only tropical rain forest but also a high level of endemism.This is particu-

larly true for the avifauna as Jamaica has twenty-eight single-island endemics, Do-

minican Republic thirty-three, and Puerto Rico eighteen.

Diversification is promoted by opportunities for allopatric divergence between

islands,orwithin the large islandsof theGreaterAntilles,with a classic examplepro-

vided by the Anolis lizards.The timing of colonization events usingmolecular clocks
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permits analysis of colonization–extinction dynamics bymeans of species accumu-

lation curves.These indicate low rates of colonization and extinction for reptiles and

amphibians in the Greater Antilles,with estimated average persistence times of lin-

eages in theWest Indies exceeding 30 Myr. Even though individual island bird pop-

ulationsmight persist an average of 2 Myr on larger islands in the Lesser Antilles, re-

colonization fromwithin the archipelago appears tomaintain avian lineages within

the island chain indefinitely.The Caribbean was fairly shielded from the impacts of

the last ice age and benefited from some colonizing effects. However, birds of the

Lesser Antilles also provide evidence of amass extinction event within the past mil-

lion years, emphasizing the time-heterogeneity of historical processes. Geographi-

cal dynamics arematched by ecological changes in the distribution of specieswithin

islands over time resulting from adaptive radiation and shifts in habitat, often fol-

lowing repeatable patterns.

Weather is another major contributor to the region’s biodiversity.While the re-

gion is normally sunny most of the year, the wet season lasts from May to Novem-

ber, and the dry season lasts from December to April. The rainy season is counter-

intuitively warmer, although the air temperature is high for most of the year, rang-

ing from 25 to 33°C between the two seasons.The hurricane season lasts from June

to November, impacting islands with a hurricane belt that arcs to the northwest of

Grenada and to the west of Barbados. While the frequency and intensity of storms

peak in August and September and affect the Caribbean’s northern islandsmore of-

ten, recorded data over the years have shown an increase in the intensity and fre-

quency of tropical storms over the last decade.While there has been a cyclical asso-

ciation between the number of named tropical storms and years from 1950 to 2015,

with an average of ten to fourteen systemsper year, this has subsequently increased,

with the average for the last five years (2019–2023) exceeding twenty.This can have

a negative impact on biodiversity by shortening the recovery time for recoloniza-

tion and population re-establishment. Additionally, pioneer species, also known as

‘R’ strategists, emerge first and are likely to have invasive species attributes.

For some islands, topography can influence localized weather, such as in

Trinidad and Tobago. Multiple low-pressure cyclonic weather systems originating

in the east are rejected by Trinidad’s norther mountain range, which serves as a

buffer for the entire island.This alongwith its proximity to South America, explains

Trinidad’s low number of named tropical storms.

Floral and Faunal Examples of Biodiversity within the Caribbean

Over 10,000 species have been identified in the Caribbean.The following taxonomic

groupings were chosen because they represented a diverse range of biodiversity,

including flora and fauna, as well as freshwater, marine, and terrestrial habitats.
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These groups also exhibit spatial and temporal documentation trends.The data for

these sixteen taxawas extracted from theGBIF database to assess their species rich-

ness over the years across the insular Caribbean as depicted in Figures 1a and 1b.

The database includes confirmed recordings from the iNaturalist online platform as

well as data from eBird. Both rely heavily on citizen-based and community science.

Evenwith sources andconfirmations fromglobal taxonomists and itsmyriadofpos-

itive aspects, there are still shortcomings in thismega-global dataset.Onepersistent

difficulty with many specimens accessioned at regional museums is that they have

not been described or identified. The Lepidopterans are a notable example of this,

with almost 2,000 unidentified entries in theGBIF database of 4,010 (for the insular

Caribbean) noted. Additionally, the graphs presented utilize data sourced up till the

incomplete 2024 year.Therefore, an unrealistic decrease in all graphs is noted.

Fig. 1a: Total number of observations for Anthozoa, Elasmobranchii, Cetaceans, Non-volant

Mammals, Chiroptera, Anurans, Boas, and Anolis per year across the insular Caribbean

Source: Author’s elaboration from GBIF data
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Fig. 1b: Total number of observations for Lepidoptera, Culicidae, Macrobrachium, Poecilldae,

Trochilidae, Psittaciformes, Rhizophora, and Arecaceae across the insular Caribbean

Source: Author’s elaboration from GBIF data

The trends resulting from a paucity of data between 1950 and 1960 are instantly

visible for all sixteen groups. During this time, however, Cuba, the Dominican

Republic, and Haiti dominated species recording. This was due to the establish-

ment of early museum collections in these countries. Trinidad also benefited from

the ICTA collection, which focused on agricultural pests and pollinators. As a re-

sult, most Lepidopteran records during that time came from Trinidad. Culicidae

(mosquitoes) collection were also from the CAREC (Caribbean Epidemiological

Centre). The Caribbean Epidemiology Centre (CAREC) was established in January

1975 succeeding the Trinidad Regional Virus Laboratory (TRVL).The TRVL itself was

established in 1952 by the Rockefeller Foundation in partnership with the Trinidad

and Tobago Government. TRVL was engaged in much work on insect, tick, and

mite-transmitted viruses, commonly called arboviruses. There was also a great
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focus on yellow fever, as well as the Mayaro and Oropouche viruses, the latter being

mosquito-borne. This strongly influenced the peak of documented occurrences

of mosquitoes during the 1950s to 1960s. The CAREC and ICTA collections have

both been incorporated into the UWIZM collection.The UWIZM also houses insect

collections of the Centre for Agriculture and Bioscience International (CABI) from

the period of 1970s-90s.

Additionally, bat biodiversity was high on the scientific agenda during this pe-

riod since a Trinidadian bacteriologist (Dr. Lennox Pawan) was the first to demon-

strate that vampire bats could transmit rabies to other animals and people (Pawan

1936). Considering thatmost British colonies had small livestock holdings, this con-

stituted a public health concern. Research in Caribbean bat populations continued

for the next twodecades,withmost entries coming fromTrinidad andTobago.Non-

volant mammals saw an increase in data entries after the 2000s as more reliable,

cheaper, and portable camera trapping technology and devices became available.

This was directly attributed to the digital storage of photographs via computer hard

drives, SD card memories, and global cyber storage of information. These techno-

logical improvements alsomeant more cameras could be deployed for extended pe-

riods with increased resolution and sensitivities. The same could be said for shark

data collection, as well.The Global Fin Print initiative has been using baited remote

underwater videos (BRUV) for documentation, helping determine the density and

diversityof sharksandrays (MacNeil et al.2020;Simpfendorfer et al.2023).Fanovich

et al. (2017) also utilized citizen science to add to the distribution documentation of

elasmobranchs in Tobago.

The documentation ofmarinemammals has hadmore emphasis within the last

three decades. There has been increased concern for the effect of man-made noise

pollution in the ocean, particularly upon cetaceans, which are known to be sensi-

tive to sound. Several Caribbean countries usually mandate offshore industrial and

commercial activities to have on board aMarineMammalObserver (MMO).This has

led to more data being collected for the Caribbean region. Also, Dominica created

the world’s first marine protected area for sperm whales in 2023, and the Bahamas

now actively promotes community science formarinemammal documentation, re-

sulting in recent spikes in whale documentation.These islands are home to at least

twenty-five species of marine mammals in Abaco. Similarly, the Dutch Antillean is-

lands established a shark andwhale conservation regionwithin the last decade.Col-

lectively,Caribbeanmammalian fauna now includes terrestrial and aquatic animals

like global Cetaceans, bats, manatees, and the venomous Hispaniolan solenodon,

making the region species rich in this taxonomic class (Fig. 2).
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Fig. 2: TotalMammalian Species Richness for the Caribbean. GBIF data 1950 to 2022

Source: GBIF (n.d.)

Between 1960 and 1980, the ICTA collections and recordings were transferred to

the UWIZM, Trinidad. Herpetofauna, specifically anurans and lizards (especially

Anolis spp.), were frequently documented by the Hispanic islands, including Puerto

Rico. It should be noted that both Cuba and Hispaniola have a high level of en-

demism. As evidenced by the low number of species registrations with corals, there

was minimal emphasis placed onmarine and coastal biodiversity in the Caribbean.

Documentation of Lepidopterans reduced from the 1980s to the 2000s, since

potentially only new species were recorded on the GBIF database.This pattern was

also observed in Anurans and Anolis spp. The decrease during this time could be at-

tributed to political challenges inCuba andHaiti, as fewer resourceswere (probably)

dedicated to biodiversity monitoring. However, data on hummingbird richness in

the insular Caribbean continued to rise.

Overall, data entry increased in the 2000s. This is attributable to a few factors.

For starters, the availability of the internet and computerized documentation en-

abled more data to be recorded and verified. In addition, the launch of the eBird

online platform in 2002 resulted in citizen scientists playing an essential part in

documenting bird diversity and distribution, for example hummingbird and par-

rot documentation benefitted from these platforms. iNaturalist, launched in 2008,

also became an important tool for both researchers and amateur naturalists to ac-



394 From 1950 to the Present

cess online taxonomic and species identification.During this time, genetic analysis

technology reached its pinnacle.

New species were discovered by collecting expeditions as well as analyzing mu-

seum specimens. Because of this, poecilids and herpetofauna gained several new

species. This can be seen in the records of the boas, anurans, and anoles. Murphy

(1997) documented 129 species for Trinidad Tobago, however two decades laterMur-

phy et al. (2018) were able to document 140 more. Since then, there has been both

new discoveries in the wild as well as new classifications. Most recently the green

anacondahas been re-classified into the originalEunectesmurinus, or southern green

anaconda,andEunectes akayima, thenortherngreen anaconda,which are genetically

5.5 percent different (Rivas et al. 2024).This validatesmolecular testing of Trinidad’s

green anaconda populations as there are distinct populations in the southwest as

well as the east.

Some species, such as those belonging to the Macrobrachium decapod crus-

taceans or freshwater shrimp, were consistently low in recordings.This was mostly

because the Caribbean has less than forty Macrobrachium species (Chase Jr. and

Hobbs 1969).

While this new genetic evaluation method benefitted coral populations, the

2000s also raised climatic worries.The earliest literature on the Caribbean’s coral –

published in 1959 (See Goreau 1959) – already highlighted concerns in Jamaica’s reef

assemblages. Conversely, Guggenheim (2022) has highlighted some regional suc-

cesses.Nonetheless, concerns about sea-level rise and the destruction of coastal dis-

tricts began to emerge in the media and among the general public.The Caribbean’s

marine diversity was now being prioritized.This was demonstrated by the increase

in the number of species recorded for both corals and Rhizophoramangrove species.

The Greater Antilles mangrove ecoregion comprises various coastal areas in Cuba,

Hispaniola, Puerto Rico, and Jamaica.

The Greater Antilles mangroves vary in development, from scrub vegetation

found as coastal fringe to well-developed stands with heights of up to 25 m found

at river mouths. Despite numerous floristic studies of the Caribbean region, the

large-scale evolutionary origins, distribution, and diversity remain relatively un-

derexplored. For example, there is no data for the wild ferns within the Caribbean

on the GBIF database. Additionally, there is still no checklist for freshwater macro-

vegetation for the Caribbean.

The frequency of major hurricanes (+3 category storms) in the Caribbean in-

creased between 2010 and 2020. Several taxa show dips in data entry during this

perioddue tobothadecrease inbiodiversity and in infrastructure todocumentfind-

ings. The global halt caused by the COVID-19 pandemic from 2019 to 2021 also re-

sulted in a decline in the number of species reported, as shown in the graphs. Apart

from limited outdoor activities for collecting, several laboratories were closed re-

gionally at this time; therefore, there were no genetic or taxonomic investigations
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into biodiversity. It is expected that an increase in data entry for the Caribbean in

2022 and the years following is likely. The use of smartphones and artificial intelli-

gence technologies will make it increasingly easier to upload photographs that have

been georeferenced, given a taxonomic review, uploaded in seconds, and transmit-

ted around the world.

Culture and Folklore – the Social Side of Biodiversity

Culture, as defined by the Cambridge Dictionary, “is the way of life, especially the

general customs and beliefs, of a particular group of people at a particular time.”

Additionally, “it is also the attitudes, behavior, and opinions of a particular group of

people within society.” Folklore is the “lore (stories, customs, beliefs) of a group of

people” that is passed down through generations, and is primarily learned through

oral stories, performance, or craft. It is used to pass on and preserve cultural cus-

toms and beliefs of a group of people.

Within theCaribbean, there are several historical influences fromEurope aswell

as from days of African slavery, East Indian indentureship, and Chinese immigra-

tion during and after their colonial past.Coupledwith the various Indigenous tribes

of the Caribbean, namely Kalinago or Caribs, the Arawaks, and theWarao.The per-

spectives of these groups are now pooled culturally and are influenced by local bio-

diversity, which can affect their perception of it. For example, serpents have a nega-

tive stigma rooted in Christianity and, to some extent, in Islam as well, while being

revered in Hindu texts. This plethora of groups undoubtedly influences Caribbean

folklore and culture.

Tales of folklore legends includeMamaD’lo, amythical character onemight hear

about in Trinidad andDominica.Her name comes fromMamaD’leau, loosely trans-

lating to “mother of water” in French. She is described as a beautiful woman from

the waist up that owns a golden comb, which she uses to comb her long hair. From

thewaist down, she has the body of a green anaconda and lives in rivers deepwithin

forests, hiding this part of her underwater. While Trinidad is the only Caribbean

island with a native population of green anaconda, there are large snakes, such as

boas, in Dominica. Both islands have an intricate network of natural drainages. An-

other folklore character tied to ecosystems is Papa Bois. Stories of him can be heard

in Trinidad and St. Lucia. His name loosely translates to “father of the forest” in

French. He is one of the oldest characters of Caribbean lore, with some historians

saying that he was known as far back as the first inhabitants of the Caribbean is-

lands. Papa Bois is the protector of the plants and animals of the forests (Besson

2001). Half animal and half human, the lower portion of his body is that of a goat

while the upper part (his head, chest, and arms) is that of a man, except for the two

horns coming out of his forehead. Together, they protect the animals and ecosys-
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tems. Mama D’lo protects them from humans who poach, pollute the water, and

needlessly kill animals.Unlike her husband, she protects the animals under her care

by luring hunters with her beautiful face and her singing, then capturing and some-

times killing themwith the strength of her anaconda tail. Papa Bois is said tometa-

morphose, but he always has a horn either on his belt or on a necklace around his

neck. He uses this horn to warn the animals that humans are nearby, defending his

forest by changing into other characters to scare or lure away humanswho are dam-

aging it.Whilst Papa Bois’s origins might be linked to the Indigenous groups of the

Caribbean, Mama D’lo has origins in Africa and Europe as we see similarities be-

tween her portrayal and that of the Greek GorgonMedusa.

Other characters have remained consistent throughout time through both oral

andwritten stories such as the Anansi, whose name translates literally to spider.He

is an Akan folktale character who is often depicted as his name suggests – associ-

atedwith stories,wisdom, knowledge, and trickery. Taking the role of a trickster, he

is also one of themost important characters ofWest African, African American, and

West Indian folklore.Anansi stories originate inGhana,and the taleswere transmit-

ted to the Caribbean byway of the transatlantic slave trade. Anansi is best known for

his ability to outsmart and triumph over more powerful opponents through his use

of cunning, creativity, andwit.Despite taking on a trickster role, Anansi often takes

center stage in stories and is commonly portrayed as both the protagonist and an-

tagonist.

Culturally, within the Caribbean, there is some degree of fear towards her-

petofauna though. Snakes have traditionally been seen as evil or providers of bad

omens. On the other hand, the consumption of some large lizards, such as tegus

and iguanas, is socially acceptable in the southern Caribbean islands.Marine turtle

consumption has a wide range of acceptance. St. Kitts has a season for turtle hunt-

ing, but it is illegal to be in possession of any part of a turtle in Trinidad and Tobago.

Additionally, Simpson (1962) documented several folklore medicines in Trinidad

which utilized frogs and tortoise among other animals as ingredients!

The consumption of sharks is seen as amajor street food in Trinidad and Tobago

but as unclean on other islands.The Lesser Antillean islands also accept whale hunt-

ing, and it is not uncommon to see pilot whale dishes at restaurants being sold as

‘black fish.’ Therefore, folklore and culture can influence the management of biodi-

versity, but also biodiversity influences folklore and regional stories.

Caribbean’s Threat to Biodiversity 1950 to Today

There are several threats to biodiversity in the Caribbean. Natural threats, such as

volcanic activity on Montserrat and St. Vincent within the last decade, has led to

changes in species composition of chordates such as birds, mammals, and her-
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petofauna.These eruptions also affect neighboring islands with their plumes of ash

smothering the landscape. Additionally, the above-normal 2023 Atlantic hurricane

season was characterized by record-warm Atlantic Sea surface temperatures and a

strong El Niño (NOAA 2023). The Atlantic basin saw twenty named storms in 2023,

which ranked fourth for the most named storms in a year since 1950 (2020 having

thirty named systems) (Colorado State University 2023).

The primary threat to the Caribbean’s biodiversity, however, is humanity. Some

anthropogenic repercussions are immediate, while others are the result of a cen-

tury of poor global decisions. Climate change and development are both linked to

biodiversity loss.Domestic, industrial, and commercial infrastructure development

contributes to climate change, and vice versa.

Climate change poses a threat to many aspects of existence; the Caribbean is

not immune.With hundreds of islands composing the Caribbean archipelago, aside

from the growing concern of rising sea levels affecting coastal communities, the loss

of brackish and freshwater habitats is also worrying.While the biodiversity of these

ecosystems will be negatively affected by this impact, the major effects will only be

evident fifty years from now. The more imminent threats are the changes in our

weather patterns. During the previous five decades, the severity and frequency of

named tropical cyclones have steadily increased. These systems accelerate the loss

of habitat for coastal ecosystems such as coral reefs and seagrass beds as well as ter-

restrial habitats, ridding tropical forests of foliage and canopy.Conversely, increases

in drought conditions have led to islandic desertification (NOAA 2023).

While it is true that Caribbean flora and fauna are highly adaptive and that there

are multiple biomes within the region that maintain this plethora of unique biodi-

versity, the rate of change in ecosystem composition cannot be supported by popu-

lations. Anthropogenic impacts exacerbate the situation.

Themain anthropogenic stressor is habitat loss for infrastructure development.

While it is important for society to develop to provide better conditions for island

residents, we must remain cognizant that this development must be managed and

sustainable so that it does not pose a threat or loss of ecosystems now or in the fu-

ture.That is themajor challenge. Because islands have limited land availability, con-

tinued expansionwould result in fewer natural ecosystems.This, in turn, can lead to

problems such as urban heat islands, which elevate temperatures even higher. Ad-

ditionally, with urbanization comes waste production. Natural habitats on tropical

islands are also being destroyed by landfills.These landfills not only degrade natural

habitat, but they also emit greenhouse gases likemethane during anaerobic decom-

position.This, in turn, contributes to issues of climate change and long-term ocean

level rise. In both Trinidad and Tobago and St. Lucia, for example, there was dou-

ble the amount of municipal waste being sent to landfills between 2000 and 2004

(Phillips andThorne 2004).
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Forest fires are anothermajor threat to biodiversity.Dry conditionsmight be re-

lated to lackof rainfall andchanges to regionalweatherpatterns andclimate change.

However, the Caribbean forest fires have been linked to intentional burning for un-

regulated slash-and-burn practices. In addition, sporadic burning due to decom-

position of moist organic matter has generated enough heat to dry surface organic

matter, thereby providing kindling for these same fires. In Trinidad and Tobago, the

peak fire season typically begins in early January and lasts around four weeks.This

coincides with the dry season for the country. There were nine fire alerts reported

up to March 2024, when only considering high confidence alerts. This is high com-

pared to the total for previous years going back to 2012. 2016 recorded themost fires

in a year, with 28. From 2001 to 2022, Trinidad and Tobago lost 696 ha of tree cover

from fires and 22.8 ha from all other drivers of habitat loss.The year with the most

tree cover loss due to fires during this period was 2010 with 201 ha lost to fires –

5.9 percent of all tree cover loss for that year. Between March 8, 2021 and March

4, 2024, Trinidad and Tobago experienced a total of 2,692 fire alerts (Global Forest

Watch 2024).

There are also transboundary oceanic issues such as the spread of Sargassum.

Historically, themajority of Sargassumwas in the Sargasso Sea in the westernNorth

Atlantic. In 2011, the geographic range of Sargassum expanded, driven by shifting

wind patterns. The pelagic macroalgae is now thriving in the open ocean in a re-

gion referred to as the “Great Atlantic Sargassum Belt.” Massive amounts of Sargas-

sum from this area are transportedwest into the Caribbean Sea,Gulf ofMexico, and

tropical South Atlantic via ocean currents. Sargassum inundation events occur an-

nually when rafts of this algae are carried to shore by winds and currents. These

events are a type of harmful algal bloom that can adversely impact coastal ecosys-

tems, tourism, and public health. Massive amounts of Sargassum can form brown

tides nearshore, smothering fauna and flora – including coral reefs.Sargassummats

may also clog water intake pipes used in critical infrastructure (for example, in de-

salination plants that produce drinking water). Sargassum also contains high levels

of arsenic and other heavy metals, organic contaminants, and marine debris. Sar-

gassum decomposing on the beach produces hydrogen sulfide, a gas that smells like

rotten eggs,which can cause respiratory irritation.Cleanup options are limited and

costly (NOAA 2024). Several Caribbean Islands, such as Trinidad and Tobago, have

developed SargassumManagement Plans; however, their implementation seems to

be restrictive as budget issue arises.

Another transboundary problem would be the ongoing threat of oceanic petro-

chemical spills. The region’s largest oil rig spill within the past decades occurred in

the Gulf of Mexico.The Deepwater Horizon oil spill occurred on April 20, 2010, ap-

proximately 66 km off the coast of Louisiana – and its subsequent sinking on April

22. The largest oil tanker spill occurred in the Caribbean on July 19, 1979. Two oil

tankers, theSSAtlanticEmpress and theAegeanCaptain, crossedpaths and collided
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resulting in thefifth largest spill 28kmoff ofTobago.TheAtlanticEmpress sank,hav-

ing spilled 287,000metric tons of crude oil into the Caribbean Sea. By comparison,

the 2010 Deepwater Horizon oil spill dispersed approximately 585,000 tons (5 mil-

lion barrels) of oil, a natural disaster with impacts still being seen today (LoopNews

2019).Most recently, an oil spill was spotted by the Trinidad andTobagoCoastGuard

on February 7, 2024.They traced it to a barge that had become lodged on a reef about

150m off Tobago’s southern coast.The contents of the leaking barge drifted as far as

Bonaire.

Both Sargassum and petrochemical leaks seem to be issues needing regional se-

curities and legislation. One can only hope the regional body CARICOM (Caribbean

Community), which has the Caribbean heads of state as its country representatives,

actively implements measures to address future transboundary issues.

Illegal immigration is yet another issue that can address biodiversity (Mo-

hammed and van Oosterhout 2020). Besides climate change and unsustainable

exploitation of the environment, socioeconomic inequality and political unrestmay

also contribute to infectious disease outbreaks and changes in biodiversity in the

Caribbean archipelago. Migration among rural coastal communities can reduce

the effectiveness of disease monitoring and hinder the isolation of people in in-

fected communities – both strategies underpinning integrated control of emerging

infectious disease (EID).

Caribbean islands experience high rates of unregulated immigration from sev-

eral South American countries. The worsening economic and political situation in

Venezuela in 2018 coincided with a sudden marked rise in malaria, with a reported

51 percent prevalence.This, in combinationwith civil unrest,may result inmore fre-

quent Caribbeanmalaria outbreaks in the future.

Since the early 2000s, the Caribbean has been considered completely malaria-

free. Caribbean small island developing states have maintained this status through

an integrated control approach, including continued and intensivemonitoring, iso-

lation of individualswithin infected communities, the control ofmosquito breeding

sites by draining stagnantwater bodies, community fumigation, and other environ-

mental management schemes.

Anopheles is the mosquito vector of Plasmodium; understanding this vector un-

derpins effective malaria control strategies.This mosquito tolerates brackish water

habitats, and recent global environmental changes and unsustainable environmen-

tal exploitation have increased the size of this habitat. For example, approximately

10 percent of Trinidad’s coastline is fringed by mangrove ecosystems, which buffer

inland saltwater intrusion. However, the loss of coastal mangroves caused by in-

creased sea level and coastal erosion, coupled with coastal infrastructural develop-

ment, has resulted in saltwater intrusion of watersheds and inland colonization by

mangroves. This habitat provides fertile new breeding grounds for vectors such as

brackish water-tolerant mosquitoes. In addition, the increased frequency of tropi-



400 From 1950 to the Present

cal storms across the Atlantic and flooding createsmore stagnant water habitats for

mosquito reproduction. These changes undermine the treatment of stagnant wa-

ter habitats that a successful approach to controlling emerging infectious diseases

relies on.

Control of EIDs such as arboviruses and malaria requires increased resources

from governments, particularly for disease monitoring in rural, coastal communi-

ties. However,more needs to be done.The United Nations has declared 2021 to 2031

as the Decade of Ocean Science for Sustainable Development.The aim is to reverse

declining oceanic health caused by climate change. Control of EIDs, however, is

equally crucial, and this initiative has potentially much wider implications, as the

One Health approach suggests. Marine spatial planning, a strategy for capitalizing

on the blue economy, directly addresses habitat use and loss. Particularly in the

Caribbean, this strategy should focus on halting the erosion of coastal mangroves.

Like the rest of theworld, the small islanddevelopingstatesof theCaribbean face

a multitude of challenges related to the mass movement of human populations, el-

evated ambient air temperatures, changes in weather and rainfall patterns, coastal

erosion, human-induced habitat change, and the spread of infectious disease vec-

tors.These changes put additional pressure on the control of EIDs, with the conse-

quence thatCaribbean statesmay soonno longer be considered completelymalaria-

free. Indeed, the status of EIDs is in constant need of reevaluation, demanding in-

creased investment with the vision that the health and well-being of the people de-

pendon thehealth andwell-beingof their environment.For example, theMayaro ar-

borvirus,which has its origins in South andCentral America, is predicted to become

amajor epidemic in the future, following in the stepsof the recentpandemics caused

by Chikungunya and Zika viruses. The vector mosquito Haeamogus sp was typically

found in tropical inland forests, but now, as coastal temperatures rise consistently,

it is also found within mangrove ecosystems, as well.

Additionally, illegal immigrants settle in areas where infrastructure to support

communities might not exist, creating areas for disease pools. They also exploit

wildlife in the newly settled areas as ameans of sustenance.This constitutes poach-

ing as it occurswithout consideration of laws and regulations.The illegalmovement

into countries also allows for an illegal wildlife trade.This has the additional issues

of introducing zoonotic disease and vector-borne diseases, as well as transmitting

alien invasive species. Legal immigrants have their own practices, too, which may

seem hygienic and acceptable in their own countries but have negative impacts

on their health. One such example lies with Chinese immigrants who see it as

acceptable to slaughter domestic cats and dogs. Another example was noted with

both the Chinese and Venezuelan communities decimating some freshwater fish

and crustacean communities in rivers in Trinidad. While this is not intended to

promote xenophobia, the lack of food resources has led to biodiversity exploitation.

On the other hand, there was also the case of Nigerian immigrants housing Giant
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African Land snails, Achatina fulica. In 2008, this alien invasive species escaped and

first appeared in wild populations in Trinidad. It has since spread to different parts

of the country. This is one of the world’s most destructive land snails, making it a

quarantine importance.

Prior to the 1960s, several islands relied on agriculture to sustain their

economies. More infrastructure, however, was required as economies diversified

towards tourism and commerce. Apart from an upsurge in the mining industries

to export and import aggregate and damming for water supply, habitat loss was

caused by the construction sector.

The Caribbean was thought to be a biodiversity hotspot, particularly in the pre-

vious two decades of more consistent documenting of discoveries, as noted in the

GBIF dataset. As the rate of climate change shows no signs of slowing, one should

expect soon a plateau in biodiversity richness recordings followed by a general fall.

Unsustainable development will not only continue but will also be sponsored and

fueled by commerce from First World countries.The Caribbean will be in dire need

of biodiversity protection if there is no direct legislative policy in place.

International Treaties, Agreements, and Biodiversity Programs within
the Caribbean

The Caribbean archipelago represents a biodiversity hot spot (Fig. 2). This has af-

forded a few insular states to become members of several international bodies and

treaties or qualify to access international funding for the purposes of biodiversity

conservation.However,not all island states have comeonboard these platforms.For

example, there are currently no IUCN substantive government members belonging

to the insular Caribbean. Ironically, there are no GBIF participants within the insu-

lar Caribbean, even thoughmost of the biodiversity data for the Caribbean is stored

in GBIF and IUCN international databases. GBIF also offers grants for the develop-

ment of local databases that can be linked to their international servers. Other con-

ventions, treaties, and protocols have had some limited successes in obtaining and

ratifying signatories though.These international agreements address issues such as

chemical use andmovement as well as access to information,which all have a direct

influence on themanagement of biodiversitywithin the insularCaribbean.This is of

particular importance considering the transboundary problems highlighted above.

TheRegionalAgreementonAccess to Information,PublicParticipation,and Jus-

tice in Environmental Matters in Latin America and the Caribbean, known as the

Escazú Agreement, was the first international treaty in the region concerning the

environment and the first in the world to include provisions on the rights of envi-

ronmental defenders.This agreement strengthens the links between human rights

and environmental protection by imposing requirements uponmember states con-
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cerning the rights of environmental defenders. This also aims to provide full pub-

lic access to environmental information, environmental decision-making, and legal

protection and recourse concerning environmental matters. It also recognizes the

right of current and future generations to a healthy environment and sustainable

development (UnitedNations 2018).However, less than 20 percent Caribbean island

state signatories have ratified it. Another under-subscribed protocol is the Nagoya

Protocol.This international agreement is aimed at sharing the benefits arising from

theutilization of genetic resources in a fair and equitablemanner.Still, only Antigua

and Barbuda, Cuba, the Dominican Republic, Guyana, and St. Kitts and Nevis have

ratified this agreement.

TheConvention for the Protection andDevelopment of theMarine Environment

of the Wider Caribbean Area (known as the Cartagena Convention) was adopted in

Cartagena, Colombia in 1983 and entered into force in 1986. At the time, it was the

only legally binding environmental treaty in the Wider Caribbean. The Cartagena

Protocol on Biosafety to the Convention on Biological Diversity (CBD) is an inter-

national agreement that aims to ensure the safe handling, transport, and use of

living modified organisms (LMOs) resulting from modern biotechnology that may

have adverse effects on biological diversity, taking also into account risks to human

health.The Cartagena Convention presents a legal structure under which members

are required to act with the goal of preventing, controlling, and reducing pollution

of the Convention area from sources such as pollution from ships, dumping, land-

based sources, sea-bed exploration, or exploitation and atmospheric discharges un-

der party jurisdiction.The Cartagena Convention also requires that all parties take

measures to protect and preserve rare or fragile ecosystems and the habits of en-

dangered species within the convention zone.Additionally, the Land-Based Sources

(LBS) Protocol was a response to the insights gained from this assessment and other

evidence identifying the main point sources of marine pollution in the Convention

Area. The protocol was adopted to the Cartagena Convention in 1999 and entered

into force in 2010. However, only eight Caribbean Island states are ratified mem-

bers of the LBSProtocol.There are,however, elevenContractingParties to theCarta-

gena Convention and the Oil Spills Protocol within the Caribbean. Another avenue

of the Cartegena Convention is the Protocol Concerning Specially Protected Areas

and Wildlife to the Convention for the Protection and Development of the Marine

Environment of the Wider Caribbean Region (“SPAW Protocol”). This entered into

force on June 18, 2000, and currently has only five contracted members within the

insular Caribbean.

The Basel Convention on the Control of Transboundary Movements of Haz-

ardous Wastes and Their Disposal is an international treaty that was designed

to reduce the movements of hazardous waste between nations and specifically to

prevent the transfer of hazardouswaste fromdeveloped to less developed countries.

Here again, only 20 percent of the insular states are signatories. In addition to this,
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the Rotterdam Convention specifies and highlights trade issues with hazardous

chemicals. It is aimed at promoting and sharing responsibilities in relation to the

importation of these products. The convention promotes the open exchange of

information and calls on exporters of hazardous chemicals to use proper labeling,

include directions on safe handling, and inform purchasers of any known restric-

tions or bans. Signatory nations can decidewhether to allow or ban the importation

of chemicals listed in the treaty, and exporting countries are obliged to make sure

that producers within their jurisdiction comply. Roughly one-third of all insular

territories have become signatories.

The GEF ISLANDS project is currently seeking to address the issue of waste

management though.This recognizes Small Island Developing States (SIDS) expe-

rience unique challenges with managing chemicals and waste due to their limited

land mass, high population densities, limited resources, unique biodiversity, high

risk of exposure to natural hazards and disasters, vulnerability to the effects of

climate change, remoteness from global markets, and small economies of scale.

Further, large quantities of waste are generated by the tourism sector, which, al-

though being a major economic activity in many SIDS and contributing to their

Gross National Income, places additional stress on already strained waste man-

agement systems. This gave rise to the Implementing Sustainable Low and Non-

Chemical Development in Small Island Developing States (ISLANDS) funded by

the Global Environment Forum (GEF) and implemented by the Basel Convention

Regional Centre for Training and Technology Transfer for the Caribbean (BCRC).

The Paris Agreement addresses issues of climate change. It is a legally binding

international treaty andwas adoptedby 196Parties at theU.N.ClimateChangeCon-

ference (COP21) inParis,France,onDecember 12,2015, coming into forceonNovem-

ber 4, 2016. Its overarching goal is to hold “the increase in the global average temper-

ature to well below 2°C above pre-industrial levels” and pursue efforts “to limit the

temperature increase to 1.5°C above pre-industrial levels” (United Nations 2015). All

Caribbean territories are signatories to this.

Other initiatives have had limited success within the Caribbean such as achiev-

ing the Aichi Target 11 of the Global Biodiversity Strategy,which stated that by 2020,

at least 17percentof terrestrial and inlandwaterand 10percentof coastal andmarine

areas, especially areas of particular importance for biodiversity and ecosystem ser-

vices should be conserved through effectively and equitably managed, ecologically

representative and well-connected systems of protected areas and other effective

area-based conservation measures. These systems were also to be integrated into

the wider landscapes and seascapes.

Several recent regional projects and programs have attempted to address this

target. One such project, Critical Ecosystem Partnership Fund (CEPF), was a joint

initiative of l’Agence Française de Développement, Conservation International, the EU,

the Global Environment Facility, the Government of Japan, the MacArthur Founda-
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tion, and the World Bank.This project provided approximately 6 million (U.S.) dol-

lars in funding for biodiversitymanagement in the CaribbeanBiodiversityHotspot.

Activities included the provision of grants to civil society to manage biodiversity

hotspots and the development of several participatory protected area management

plans.Under thefirst phaseofCEPF,procedures forprivate andmunicipal protected

areas in theDominicanRepublic and formunicipal protected areas inHaiti were es-

tablished.

Another initiative BIOPAMA (Biodiversity and Protected Areas Management)

led by IUCN is aimed to “make the best available science and knowledge available

for building capacity to improve policies and better decision making on biodiver-

sity conservation” (CaribbeanNatural Resources Institute 2018).Other relevant pro-

tected areas programs include the Socioeconomic Monitoring for Coastal Manage-

ment (SocMon), a global initiative of the IUCNWorld Commission on Protected Ar-

eas (WCPA-Marine) and the Global Coral ReefMonitoringNetwork. Additional net-

works addressing biodiversity and protected areas management include CaMPAM

(Caribbean Marine Protected Area Management) and Nature Caribé. CaMPAM is a

network and partnership focused on capacity building of MPAs (Marine Protected

Areas). CaMPAM also facilitates a small grant program and a regional marine pro-

tected areaMPA database. CaMPAM via funding fromUNEP (United Nations Envi-

ronment Program) supported the strengthening of marine protected areas under

the Climate Resilient Eastern Caribbean Marine Managed Areas Network (ECM-

MAN).Overall, ECMMAN focused on strengtheningmarinemanagement areas and

supporting related sustainable livelihoods. Other ECMMAN components encom-

passed updating relevant decision support systems and advancing sustainable fi-

nancing for marine management areas.

Protected areasmanagementwas a key focus point on the SPAWwork program.

This included training and capacity building through the CaMPAM network. The

SPAW protocol spoke to the creation of a list of protected areas, a regional network

of these areas, and relevant cooperation programs.The SPAW list focused on areas

that were a priority for protection in the wider Caribbean. Programs and activities

under the World Heritage Convention and RAMSAR convention have also shaped

the designation and management of protected areas and biodiversity conservation

in the Caribbean. The Caribbean Challenge Initiative (CCI) supports protected ar-

eas management, as well. Under the CCI, participating countries were committed

to conserving at least 20 percent of their marine and coastal environments by 2020

(the 20-by-20 goal) but several states have only achieved less than 10 percent.

Under the GEF-funded “Improving Forest and Protected Area Management in

Trinidad andTobago” (IFPAMTT) project, biodiversity hotspots requiringprotection

were identified.The intentionwas to update the legal designation andboundaries of

existingprotectedareasand todeclarenewareasasneeded.TheGEF-fundedproject

on “Conserving Biodiversity and Reducing Habitat Degradation in Protected Areas
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and their Areas of Influence” in St. Kitts and Nevis focused on strengthening pro-

tectedareasmanagement.Thatproject also emphasized the inclusionof representa-

tive ecosystemswithin the Protected Area System.Collaborationwith NGOs, CSOs,

and private sector partners was a focus, as well. Resulting from this, the UNESCO

North East Tobago Man and Biosphere Reserve (NETMABR) was established. This

encompassed the Main Ridge Forest Reserve, the oldest forest reserve in the west-

ern hemisphere. Additionally, theMain Ridge was listed as an asset on the National

Trust of Trinidad and Tobago’ inventory list. Currently, the fringing reefs and islets

of Northeast Tobago are being considered for listing as all three regions have high

densities of unique biodiversity.Currently,management plans are being drafted for

NETMABR. Additionally, the IUCN is also drafting a State of Protected Areas Re-

port. Grenada has, however, recently launched its National Ecosystem Assessment

(Agard et al. 2023). This document highlighted ecosystem system services, biomes,

and threats to the islands’ natural resources, as well as their sustainability use.

Conclusion and Recommendation

While some countries have diversified their energy dependence away from only fos-

sil fuels, such as oil and gas, others, such as Trinidad and Tobago, have made very

small progress.Wind, solar, and thermal energy production are all present in pock-

ets across various Caribbean islands, which is a positive step towards biodiversity

preservation. Barbados, for example, has designed several tourist attractions to be

powered by solar energy. The Commonwealth of Dominica, Grenada, Montserrat,

Saint Kitts and Nevis, Saint Lucia, and Saint Vincent and the Grenadines, all mem-

bers of the Organisation of Eastern Caribbean States (OECS), are investing in and

exploring geothermal energy as a viable alternative to fossil fuel. Additionally, wind

power is used for water pumping in Aruba, Bonaire, Cuba, Curacao,Dominican Re-

public, and Jamaica.

Ridge to Reef management and policies that support their conservation are re-

quired.Most Caribbean islands have small landmasses,while some states aremade

up of several islands within a larger archipelago. The water-to-land ratio is higher

in most states, which would imply that a major amount of these island republics’

natural resources is derived from thewater.The term Small IslandDeveloping State

(SIDS)wasused to refer to all islandgovernmentswith small landmasses around the

world.However, there areBigOcean IslandStates (BOIS) in theCaribbean.Whether

throughfishing or tourism, someCaribbean island governments have becomemore

reliant on their marine resources in the previous fifty years.Wemust be aware that

whatever we do on land has an impact on the sea via rivers, which serve as our con-

duits. Because water sheds and catchments might be quite short, Caribbean island

states must guarantee that effective land management techniques are in place to
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conserve not only terrestrial and freshwater biodiversity, but also the marine envi-

ronment. Some global species rely on both rivers and oceans, such as the American

Eels (Anguilla rostrata),which completes its life cycle inCaribbean rivers.Riverdegra-

dation can have an impact on the future population of regional species.

This ties directly into the colors of Sustainable Development Goals (SDG) out-

lined by United Nations.These are linked with the seventeen SDGs (REF). From the

1950s to the 1980s, themajority of theCaribbeanwas focused on some element of the

GreenEconomy thatwasnot detrimental to the environment.Trinidad andTobago’s

economyhybridizedanEnergy andAgricultural Economy (BrownandGreen respec-

tively) during the 1970s oil boom.However, because the country’s GDPwasmore re-

liant on the Brown Economywell into the present, the environment is still suffering

as a result. Tobago (the twin island state’s sister island) is attempting to transition

to a Blue Green Economy. In 2020, UNESCO conferred the title Man and Biosphere

Reserve for Northeast Tobago on the country, highlighting the island’s continued

potential for sustainable development.However, in certain countries, such asHaiti,

decades of political conflict have resulted in the collapse of environmental and bio-

diversity protection. Barbados, conversely, is leading the charge, putting focus on

the Blue Economy within the last decade.The Caribbean is geographically and eco-

nomically positioned to implement not just the Blue Green Economy, but also the

Gold Economy, which will enable the utilization of renewable energy sources such

as wind, solar, and geothermal.This would not only seek the protection of biodiver-

sity but also sustainable development and regional food sovereignty.

There is a need for synergy and collaboration among current regional initiatives

which address protected areas management. Outputs, case studies, and guidelines

from past projects should be used to inform current project actions. Obtaining fi-

nancing for protected areas is still challenging, especially considering their user fees

donot adequately reflect the natural capital they contain.Private and local protected

areas can be used to complement national protected areas, but relevant legal mech-

anisms may need to be developed. Climate change issues need to be reflected in

protected area management plans including species range shifts or an increased

abundance of invasive species. Creating ecologically interconnected protected area

systems still needs attention as does the availability of Caribbean-specific data on a

finer scale.

Although extinction is relatively infrequent under natural conditions, changes

in island environments because of human activities have exterminated many pop-

ulations and others – especially old, endemic species – remain vulnerable. Conser-

vation efforts are strengthened by recognition of aesthetic, cultural, and scientific

values of the unique flora and fauna of theWest Indies.

The IPBES nature futures framework presents three value perspectives of na-

ture: nature for nature, nature as culture, and nature for society. In the “nature for

nature”perspective,people viewnature ashaving intrinsic value,andworth is placed
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on the diversity of species, habitats, ecosystems and processes that form the natural

world and on nature’s ability to function autonomously. The “nature as culture” (a

one with nature perspective) primarily highlights relational values, where societies,

cultures, traditions, and faiths are intertwined with nature in shaping diverse bio-

cultural landscapes. Finally, the “nature for society” perspective highlights the utili-

tarian benefits and instrumental values that nature provides to people and societies

(Pereira et al. 2020). As most places on the planet, within the Caribbean, there will

be efforts to strive to Eutopia where there is an optimal balance of all three value

perspectives.

Unfortunately, the global issue is larger than biodiversity in theCaribbean.Even

if every Caribbean state strives to adopt Blue Green Gold economies and fulfill ev-

ery one of the UN’s seventeen SDGs, it is still improbable that all Caribbean island

states would survive the next century. Increased storm activity and rising sea levels

will be enough to wipe out certain countries, taking their biodiversity with them.

Furthermore, global trade without effective wastemanagement, notably for eWaste

(electronic garbage), could result in contaminated waterways, threatening numer-

ous ecosystems.While theCaribbeanBOISwill continue towork to improve thepro-

tections required for the sanctity of biodiversity, theplanet’s external stressors could

bring an end to the Caribbean as we know it.This is further compounded by several

threats to biodiversity such as poaching of cetaceans and marine sea turtles under

the guise of local cultural practices. For too long, culture has been used as an excuse

for the promotion of bad ecological practices. We should be developing a new cul-

ture to promote a sustainable Caribbean, incorporating sustainable practices from

traditional Indigenous knowledge while still developing and implementing policies

based on reliable scientific data.We need to preserve the oceans while keeping and

conserving Caribbean heritage above water.
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AntoineAcker is anEnvironmentalHistorian andProfessor atUniversity ofGeneva,

with a particular interest in Latin America’s international connections and role in

the history of the Anthropocene. He holds a PhD from the European University In-

stitute (EUI, Florence) and has taught at the universities of Bielefeld, Paris 3 – Sor-

bonne Nouvelle, La Rochelle, Maastricht, and Zurich, as well as the Geneva Grad-

uate Institute, where he was an Assistant Professor. He completed his postdoctor-

ate at the University of Turin and was an invited researcher at the Universities of

Bern, Munich (LMU), and Shanghai (SHU), and a visiting professor at the Colegio

de México. He is the director of the AnthropoSouth: Latin American Oil Revolutions in

theDevelopmentCentury project (Swiss National Science Foundation) and co-director

of Resilient Forest Cities, a collaborative project funded by the Gerda Henkel Founda-

tion. He is an affiliated researcher at the Maria Sibylla Merian Center for Advanced

Latin American Studies (CALAS), the Rachel Carson Center (RCC,Munich), theMax

Planck Institute of Geoanthropology in Jena, and an editorial board member of the

global history journalMonde(s). Histoire, Espaces, Relations.

Miriam Adelman holds an M.Phil. in Sociology from NYU (1992) and a Doctorate

(2004) from the Interdisciplinary Program in Social Sciences/UFSC, Brazil. She

taught Sociology at the Federal University of Paraná, Brazil for twenty-seven years.

To her earlier focus and numerous publications in the fields of Contemporary Soci-

ology, Feminist Theory, and Gender Studies, she has added a more recent interest

in Human-Animal Studies. Her current work studies equestrian cultures and ways

of life in Brazilian rural communities within contemporary contexts of social, cul-

tural, economic, political, and environmental change (research funded by a grant

from Brazil’s National Research Council [CNPq]). She is also a translator and poet,

working with creative and academic texts in Spanish, English, and Portuguese, as

well as amember of the faculty of the Graduate Program in Literary Studies (PGLet)

at the Federal University of Paraná (UFPR).
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León Enrique Ávila Romero is Professor and Researcher in Sustainable Develop-

ment at the Intercultural University of Chiapas (UNICH), where he teaches Post-

graduate courses in Social Economy and Solidarity and coordinates the Bachelor’s

program in Agroecology. He is the leader of the consolidated academic group “Her-

itage, territory, and, development in the southern border of Mexico,” a member of

the SNI-CONACyT Level I, and an honorary member of the SEI Cocytech. He is an

Agroecology Engineer from the University of Chapingo, an intern in History from

the UNAM, a Master of Science in Natural Resources and Rural Development from

the Colegio de la Frontera Sur, and a Doctor of Agricultural Sciences from the Depart-

ment ofRural Sociology of theUACH.Hewas a visitingprofessor at theUniversity of

California at Berkeley (USA), the Catholic University of Bolivia, the University of the

Republic ofUruguay, theUniversity ofGirona (Spain), andBielefeldUniversity (Ger-

many).His recent publications include the co-authored book Los herederos deQuintín

Lameydel zapatismo: comunicación, paz-conflicto e incidencias políticas (2022), the co-aut-

hored paper “Disputas hídricas y despojo: El caso de los humedales de Montaña en

San Cristóbal de Las Casas, Chiapas,México” (Argumentos, 2021), and the book Alter-

nativas al colapso socioambiental desde América Latina (2021).

Alberto Betancourt Posada is a PhD in History and Professor at the Faculty of Phi-

losophy and Letters, UNAM, where he coordinates the Permanent Seminar Global-

ization, Science and Biocultural Diversity. He is a member of the Academic Techni-

cal Council of the Thematic Network on Biocultural Heritage of CONACYT. He has

served on the UNESCO panel of experts on tropical forest conservation. For more

than ten years, he has been part of an intercultural research team made up of To-

jol-ab’ales, Tseltales, Tsotsiles, Q’anjob’ales, and Caxlanes (mestizos) professors and

students dedicated to documenting and promoting comunitarian biocultural con-

servation experiences in the Lacandona Jungle and Los Altos of Chiapas. From this

collective work, among others, he has co-coordinated the books, Del monólogo a la

polifonía: Proyectos supranacionales y saberes indígenas en la gestión de áreas naturales pro-

tegidas (1990–2010) and Del saber indígena al saber trasnacional. La explotación de conoci-

mientos indígenas sobre ecología, as well as authoring the book: La sabiduría ambiental

de América profunda.He has been a postgraduate professor in Agroecology at theUni-

versidadMayor de San Simón, Bolivia and a visiting professor at the University of the

Aegean Sea, Greece.

Rodrigo C. Bulamah is a Postdoctoral Researcher at the Social Sciences Graduate

Program, Federal University of São Paulo, working at the interface between history

andanthropology.Hehas aPhD inSocial Anthropology fromadual-degreeprogram

between École des Hautes Études en Sciences Sociales (EHESS) and the State University

of Campinas (Unicamp). His main field is the Caribbean, dealing with themes such

as colonialism, plantation legacies, religious formations, kinship, historicity, and
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political ecology. He has written the book Ruínas circulares: vida e história no norte do

Haiti (Rio de Janiero: Papéis Sevagens Editora, Forthcoming), co-authored the paper

“Indigenous Peoples and local communities report ongoing andwidespread climate

change impacts on local social-ecological systems” (Communications, Earth &Environ-

ment, 2024), and the book chapter “From Marrons to Kreyòl: Human-Animal Rela-

tions in Early Caribbean” inGlobal Plantations in theModernWorld: Sovereignties, Ecolo-

gies, Afterlives ( 2023).

Ana Lucia Camphora holds a Bachelor’s in Psychology (UFRJ, 1988), a Master’s in

Psycho-sociology of Communities and Social Ecology (EICOS/UFRJ, 2003), and a

PhD in Social Sciences (CPDA/UFRRJ, 2008). In her previous work as an environ-

mental consultant in economic sustainability of protected areas, environmental

policy instruments and ecotourism, she developed projects in partnership with the

Brazilian EnvironmentalMinistry,UNESCO, andNGOs such asTheNature Conser-

vancy and the Conservation International, among others. Since 2013, she has been

an independent scholar, moving to the field of inter-species studies and teaching

postgraduate courses in Environmental Law and Animals in Law (2015 to 2018). She

published the book Animals and Society in Brazil from the Sixteenth to the Nineteenth

Century (2021) based on the outcomes of her research. The Brazilian edition had

institutional support from the Brazilian Academy of Veterinary Medicine. Her

current research is focused on the modern and contemporary history of equines

used in medicine.

Regina Horta Duarte has a degree in History from the Universidade Federal de Mi-

nas Gerais (1985), with a Master’s and PhD in History from the Universidade Estadual

de Campinas (1988 and 1993, respectively). She has been full Professor at the Federal

University of Minas Gerais since 1988, with experience in the history of Brazil, his-

tory and nature, the history of biology, and the history of animals. She was a board

member of the Associação Nacional de História (2007- 2009, national ANPUH), where

she served as editor-in-chief of the Revista Brasileira de História. She participated in

the founding of the Latin American and Caribbean Society for Environmental His-

tory (SOLCHA) and was elected to the first Board of Directors, 2006–2010, where

she is an official member. She remained on the Board of Directors of this entity

as Editor-in-Chief of the journal Historia Ambiental Latinoamericana y Caribeña (HA-

LAC), between 2011 and 2014. She is amember of the Editorial Board of theHispanic

AmericanHistorical Review and coordinates the Center for Animal Studies (CEA) at

UFMG.

Lanya Fanovich is Marine Ecologist at the Institute of Marine Affairs, Trinidad

and Tobago where she is the Project Manager for the Marine Resilience Initiative

(MARIN) Tobago project. In 2011, she earned her Master’s degree in Science and
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Management of Tropical Biodiversity from The University of the West Indies. She

was previously Senior Ecologist at the Environmental Research Institute Charlot-

teville (ERIC) in Tobago for the past decade, where she developed and implemented

citizen-science initiatives. She also worked on natural resourcemanagement policy

development, conducted research and monitoring on coral restoration and elas-

mobranch populations, and capacity building and outreach to community groups

in rural coastal areas of North East Tobago. She has worked on coral restoration

projects and collaborated with the Global FinPrint program to collect data on

elasmobranch abundance and distribution in Tobago, contributing to the global

assessment of reef sharks and rays. She was also the Reef Check Coordinator for

Trinidad and Tobago. Her most recent paper is “Widespread diversity deficits of

coral reef sharks and rays” (Science, 2023).

Martha Few is Liberal Arts Professor of Latin American History and Gender,

Women’s, and Sexuality Studies at Pennsylvania State University. Her research

concentrates on the history of colonialism, gender and sexuality, medicine, and

environmental history in the Mesoamerican areas of North America. Her recent

books include the co-authored Centering Animals in Latin American History (2013), For

All of Humanity:Mesoamerican andColonialMedicine in Enlightenment Guatemala (2015),

and the co-authored Baptism Through Incision: The Postmortem Cesarean Operation in

the Spanish Empire (2020). Few was Senior Editor of the Hispanic American Historical

Review from 2017–2022.

Reinaldo Funes Monzote is Professor of History at the University of Havana and

Coordinator of the Geo Historical Research Program at the Antonio Nunez Jimenez

Foundation in Cuba. He is a member of the Academy of History of Cuba and Pres-

ident of the Cuban Society for the History of Science and Technology. He is the au-

thor of From Rainforest to Cane Field. A Cuban Environmental History since 1492, 2008,

awardedwith theElinorMelville prize by theConference onLatinAmericanHistory.

This is the English version of the original Spanish book titledDebosque a sabana.Azú-

car, deforestación ymedioambiente enCuba: 1492–1926,winner of the CaribbeanThought

Award in 2003 and published by Siglo XXI de México Editores in 2004. In Cuba, it

was printed in a new Spanish version, receiving the Catauro Award and the Critics

Award in 2009. In 2019, his bookNuestro viaje a la Luna. La idea de la transformación de

la naturaleza en Cuba durante la Guerra Fría received the Casa de las Américas Award,

Cuba,within the category of Socio-historical essay.He is co-author ofReconstructing

the Landscapes of Slavery. A Visual History of the Plantation in the Nineteenth Century At-

lanticWorld (2021) and coeditor ofUsos agrarios, mensura y representación en Cuba, siglo

XIX (2023).
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Olaf Kaltmeier is Professor of Ibero-American History at Bielefeld University and

director of theMaria SibyllaMerian Center for Advanced Latin American Studies in

the Social Sciences andHumanities (CALAS).At BielefeldUniversity hewas founder

of the Center for InterAmerican Studies (CIAS). Since 2023 he is also director of

the collaborative international VW-reseach project “Turning Land into Capital: His-

torical Conjunctures of (Re-)Production of Wealth in Latin America from the 19th

to the 21st Century.” His lines of research are indigeneity, social movements, space

and landscape, environmental history, state formation, inter-American studies. He

has conducted research and teaching in Chile, Bolivia, Ecuador, Argentina,Mexico,

Peru, and the United States. He has publishedmore than 200 international and na-

tional articles,books,andbookchapters.His latestmonographies includeResistencia

Mapuche. Reflexiones en torno al poder siglosXVI aXXI (2022),Refeudalización. Social, eco-

nomic and cultural political inequality in Latin America in the early 21st century (2018), and

National Parks fromNorth to South. AnEntangledHistory of Conservation andColonization

in Argentina (2021).

Lorelai Kury is Professor of History of Science at the Postgraduate Program in

History of Science and Health in Oswaldo Cruz Foundation (Fiocruz) and Professor

at the State University of Rio de Janeiro (UERJ). She holds a PhD inHistory from the

École des Hautes Études en Sciences Sociales (1995). Her research is supported by a grant

from the Brazilian National Research Council (CNPq). She has taught as a visiting

professor in France and Portugal and conducted research at the King’s College Lon-

don.Her research interests cover the history of biological sciences in the eighteenth

and nineteenth centuries.Her publications have focused especially on the history of

scientific expeditions and the construction of knowledge by naturalists. Her main

works include: the co-authored paper “O naturalista Veloso” (Revista de História),

“Global Affinities: The Natural Method and Anomalous Plants in the Nineteenth

Century” (Journal of History of Science and Technology), and the book chapter “Auguste

de Saint-Hilaire’s Writings between European and Brazilian Audiences, 1816–1850”

(2023).

AliochaMaldavsky is Professor of EarlyModern and Ibero-AmericanHistory at the

University of Paris-Nanterre and directed the French Institute of Andean Studies

from2020–2023.She studied the Jesuitmissions in the Iberianworld and lay invest-

ment in religious institutions during Spanish domination. Her research focuses on

the restitution of property to the Indigenous people by the conquistadors in the An-

des in the sixteenth century, as well as on the imposition of European animals in the

Americas and the environmental andeconomichistoryof the colonial Andes.Among

her publications areVocaciones inciertas.Misión ymisioneros en la provincia jesuita del Pe-

rú en los siglos XVI y XVII (2012) and the co-authored Invertir en lo sagrado: salvación y

dominación territorial enAmérica yEuropa (siglosXVI-XX) (2018). She has also published
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“Teologíamoral, restitución y sociedad colonial en los Andes en el siglo XVI” (Revista

portuguesa de filosofía, 2019) and “Finances missionnaires et salut des laïcs. La dona-

tion de Juan Clemente de Fuentes,marchand des Andes, à la Compagnie de Jésus au

milieu du XVIIe siècle” (Archives des sciences sociales des religions, 2020).

Yolanda Cristina Massieu Trigo has a PhD in Economics from the National Au-

tonomous University of Mexico, a Master’s in Rural Sociology from the Universidad

Autónoma Chapingo-Texcoco, and a Bachelor’s in Veternary Medicine and Zootechny

from the Universidad Autónoma Metropolitana-Xochimilco, where she teaches in the

college of Sociology, the Rural Development postgraduate school, and Master’s

program in Sustainable Societies. Her research topics are: socioeconomic, envi-

ronmental, political and cultural impacs of agricultural biotechnology; agriculture

technological innovation and labor; biodiversity, the commons,political ecology and

intelectual property; peasantry and food sovereignty; agrofuels and energy crises;

and socioenvironmental, socioeconomic, technological and political problems

of contemporary society. She does collaborative work with social and academic

associations related to her research topics and is also member of the National

Researchers System (Level II). She has many published works (articles and book

chapters) – among them three books – and has presented more than 100 papers in

academic events and advised forty-five college and postgraduate theses related to

her specialty.

Eduardo Relly has been Lecturer at the Friedrich-Schiller-Universität Jena and has

worked in the collaborative project “SFB294 Structural Changes of Property” (DFG)

since 2021, co-leading the subproject “JRT03 Property over genetic resources.” Prior

to this, he completed his Postdoctorate at the University of Vale do Rio dos Sinos

(2019–2020), a PhD in History at the Free University of Berlin (2015–2019), and a

Master’s in Environmental Sciences from the University of Vale do Taquari, Brazil.

Eduardo has carried out research stays at the Bielefeld University (2014) and the

Rachel Carson Center of the Ludwig-Maximilian-Universität-München (2021). His

expertise concerns the areas of history of science (biotechnology), environmental

history, global history, settler colonialism in Latin America, commons theory, bio-

diversity, and Indigenous knowledges/sciences, as well as analyzing the debates

on biopiracy, digitization, and intellectual property of genetic resources within

the framework of the Convention on Biological Diversity. He is the author of Sob

a sombra dos Commons (2022) and was co-editor of the Revista de História da Unisinos

(2019–2021). He participates in numerous research networks and projects both in

Germany and Brazil and has published texts in Europe, the Americas, and Oceania.

TyanifRicoRodríguez is PostdoctoralResearcher at theMariaSibyllaMerianCenter

for Advanced Latin American Studies (CALAS) at Bielefeld University and an invited



Biographical Notes 419

researcher in the project “Turning Land into Capital (2023–2027).” She is a sociolo-

gist (2012) and holds aMaster’s in Agrarian Social Studies fromFLACSO (2014) and a

Master’s in Social Sciences from El Colegio deMichoacán (2016). In 2021, she received

an honorablemention for herDoctorate inGeography fromUNAM.Her areas of ex-

pertise are framed by environmental humanities and feminist perspectives on com-

plexmodern approaches to the relationship between society and nature. She is par-

ticularly interested in community-based strategies for territorial care and currently

investigates the role of affects in strategies of collective and territorial care in a peas-

ant context. Her recent publications include: “Estrategias de Cuidado Territorial y

Multiespecie” (Forthcoming), “Cuidado del Territorio y reconocimiento del campe-

sinado como sujeto de derechos” (Leisa, 2023), “Usos y Definiciones del Territorio

en Contextos de ExplotaciónMinera” (FIAR, 2022), and is co-editor ofTerritorializing

Space in Latin America (2021). She has researched and taught in Mexico, Colombia,

and Germany, as well as participated in numerous international conferences and

organized international academic events.

RyanS.Mohammed is an Aquatic Biologist Postdoctoral Research Fellow at Auburn

University in Alabama (USA), an Honorary Research Fellow, Cardiff University,

Wales (UK), Council member of Council of Presidents for the Environment (COPE)

as the Aquaculture Association of Trinidad and Tobago representative, and a Coun-

cil member of the National Trust of Trinidad and Tobago, where he serves on the

Landmarks sub-committee, which focuses on natural heritage. He is currently in-

vestigating co-evolution in predator-prey relationships in the streams of Trinidad,

using guppies and killifish as his model species. He was the former Acting Curator

of the University of theWest Indies ZoologyMuseum.He completed his PhD atThe

University of the West Indies, in Aquatic Biology in 2019 investigating parasites in

wild guppy populations. He has co-authored more than fifty scientific articles in

both international and local journals, documenting potentially invasive and exotic

species as well as their ecology. He has additional training in fossil identification

from the La Brea Tar Pit and Museum, Los Angeles and Museology and museum

management from the National Heritage Museum Institute, New Delhi. He has

more than two decades of experience in conducting and management of biodi-

versity baseline surveys and has worked with FAO and UNESCO on policy and

implementation matters of Aquaculture and Blue Economy. He was also a lecturer

at the UWI’s MSc program in Biodiversity and Sustainable Development in the

Caribbean and now serves on the IPBES task force on capacity-building.

DominichiMirandadeSá is Professor andResearcher at theOswaldoCruz Founda-

tion in Brazil (Fiocruz). She earned her PhD inHistory fromUFRJ in 2003,with doc-

toral studies at theÉcole desHautesÉtudes (2001–2002,EHESS,Paris). She served as a

VisitingResearcher at theUniversidadeNovadeLisboa inPortugal (2023–2024) and the
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MuseuParaense EmílioGoeldi in Brazil (2024). Currently, she is actively involved in the

international researchproject “TheAmazonasamicrocosmof theAnthropocene: the

history of transnational research in Amazonian ecology and the environmental im-

pacts of the Great Acceleration” (2022–2025, CNPq). Her areas of expertise encom-

pass the history of science, environmental history, ecology history, and the twenti-

eth-century history of the Brazilian Amazon. She has co-authored articles such as

“Science and the Green Revolution in the Brazilian Amazon” (Halac, 2022) and “The

Brazilian Amazon: the World’s Breadbasket” (Revista de História USP, 2019), and has

co-edited collections including Diário da Pandemia (2020) and As Ciências na História

das Relações Brasil-EUA (2020), among other articles, chapters, and books in Brazil

and internationally.

Magali Romero Sá is Senior Researcher at the Oswaldo Cruz Foundation (Fiocruz),

Deputy Director of Research and Education at the Casa de Oswaldo Cruz/Fiocruz

since 2017, and a full professor in the Graduate Program in the History of Sciences

and Health, COC/Fiocruz. A Research Productivity Fellow at the Brazilian National

Council for Scientific and Technological Development (CNPq), she is also a mem-

ber of the Editorial Board of ISIS (Journal of the History of Science Society) and a

member of the Editorial Board of Medical History. Her research interests include

the history of tropical medicine; international scientific relations between Brazil,

Germany,and theUnitedStates; expeditions and scientific collections; environmen-

tal history; and health. Currently, she is investigating the scientific relationship be-

tween Brazil and the United States in the Brazilian Amazonia in the second half

of the twentieth century. She has published several articles in national and inter-

national scientific journals, books, and book chapters. She is co-editor of João Bar-

bosa Rodrigues: Lore and Practices (2022), As Ciências na História das Relações Brasil-EUA

(2020), A cooperação científica Brasil-Estados Unidos na Segunda Guerra Mundial (2018),

Rondon, Inventários do Brasil (1900–1930) (2017).

Neil Safier is Associate Professor of History at BrownUniversity andDirector of the

Center for Latin American and Caribbean Studies. He served from 2013 to 2021 as

Beatrice and Julio Mario Santo Domingo Director and Librarian of the John Carter

Brown Library. He received his PhD from John Hopkins University in 2004 and has

held teaching and research appointments at theUniversity ofMichigan, theUniver-

sity of Pennsylvania, and the University of British Columbia, Vancouver. He is the

author ofMeasuring theNewWorld: Enlightenment Science and SouthAmerica (2008) and

a range of articles on the history of natural history, environmental studies, and the

trans-imperial history of the tropical world, especially South America. He is cur-

rently working on a book that connects Brazilian natural history with plantation

cultures of the eighteenth-century Caribbean, including sugar, indigo, coffee, and
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