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Chapter 11
Epilogue: The Iberian Way into the Anthropocene
Helge Wendt

Why Combine the Anthropocene and Iberian Colonial History?

The debates in the historiographies dealing with knowledge and science in the
Iberian world from the sixteenth to the nineteenth centuries are well known. They
dominate most publications that seek to evaluate the status of cultural, colonial
and epistemic differences. This volume offers a collection of heterogenous case
studies that respond to this tradition. In this Epilogue, I aim to develop an idea
that in a way summarizes the results of the contributions. I propose the rather
innovative approach of combining research in the history of the Anthropocene
with the history of globalization of knowledge in the Iberian colonial world. The
relatively new research of the Anthropocene investigates the current and very re-
cent impact of human-caused transformations in the Earth’s processes. It also
considers the long-term consequences of human interference in natural processes
in terms of millennia, focusing on changes that can be described and analyzed in
different disciplines, such as geology, biology and climatology. Human impact
on the planetary system can be accidental in the sense that the techniques used
by some societies caused and continues to cause unintentional effects on natu-
ral systems. Some changes, however, are intentional, as, for instance, works in
infrastructure, mining or deforestation.

This volume offers a perspective on the Anthropocene that researches
more short-term historical developments. Concentrating on one special object
of knowledge or on one person during a relatively short period of time, this
method is closer to traditional historiography but can nevertheless illustrate an
Iberian approach to the Anthropocene. Because the Anthropocene as a research
field is still developing, this approach is useful since studying this field in
history involves an investigation of historical and historiographical traditions
of disciplines that now forms a part of the Anthropocene, which in turn can
enrich historians’ understanding of the human past. Likewise, this emerging but
imposing research field is thus able to develop a more critical approach to the
traditions it depends on.
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To that effect, the present volume contributes a new perspective from
the marginal countries of the Anthropocene epoch, not the usual perspectives
from England, France, Germany and the United States. Research into the
Anthropocene needs this approach from the so-called peripheries to avoid merely
retelling the history of modernization and industrialization. Both the natural
history and the history of knowledge of the Iberian colonial powers offer a
multitude of alternative points of view for an understanding of the history and
epoch of the term “Anthropocene.”

An explanation is required as to why the Iberian empires are situated rather
at the peripheries of the Anthropocene epoch. The Iberian colonial system, based
both in Europe and in the colonized domains, encompasses European and non-
European types of proto-industrialization. For a long time it permitted both a
unique type of communication and offers an example of engagement in eco-
nomics by the state, which in its time could hardly be compared to systems of
power in Europe and Asia. It is fair to say then that from the end of the fifteenth
to the mid-eighteenth century, neither the Spanish nor the Portuguese power sys-
tems were situated at the periphery. Also, as Immanuel Wallerstein (1974) al-
ready argued in the 1970s, the European and overseas territories of the Spanish
and Portuguese lie less on the margins when certain features of early capitalist
production and commerce are taken into account. This “World System” perspec-
tive places the Iberian system at the periphery when compared to England, the
Netherlands, certain areas of Germany and the United States during the eigh-
teenth and nineteenth centuries, when considered in conjunction with the accel-
eration and streamlining of industrial processes and the accumulation of capital
(Luca and Sabatini 2012, 20). It is at this point that a strong devaluation of the
whole Iberian systems occurs: the Iberian countries are seen as only partly freed
from medieval power structures, economy and thought. The dominance that the
Catholic Church held in these countries severely slowed the modernization that
might otherwise have been possible. Authors defending this point of view argue
that industrial development did not occur in these countries (Bakewell and Holler
2010, 357).

Proto-Industrialization and Proto-Anthropocene

The problem with this analysis is that it is based on a system of evaluation that uses
the political, economic and intellectual processes of northwestern Europe as its
standard of modernization (Wehler 1975; Eisenstadt 2002). This is where studies
of the historical evolution of the Anthropocene can offer a new interpretation of
the histories of the Spanish and Portuguese colonial empires, as long as it avoids
falling into conventional narratives of industrialization and modernization. Since
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the Anthropocene era is normally related to the industrialization process rather
than the pre-modern period, it is suggested here to focus on changes in production
processes as one of the markers of the Anthropocene and to employ the term
proto-Anthropocene in relation to processes that have been nominated firstly for
the European historical context.

The term proto-Anthropocene pays tribute to a number of criticisms concern-
ing the periodization of the Anthropocene. Jason W. Moore (2014), for instance,
rejects the whole concept for various reasons: he sees a necessity of inclusion
of the separated spheres of the human world and the natural environment, like
research on social metabolism and any of the “old Green” movements, that the
Anthropocene fails to realize. His favorite issue, the development of world capi-
talism during the early modern period, should be included in studies dealing with
transformations of the natural environment because it is the logic of developing
and expanding capitalism that has instigated those transformation processes since
the beginning of the so-called long sixteenth century, starting around 1450. Dur-
ing this era, important processes began such as the industrialization and mecha-
nization of production, which were less thoroughly examined by historians com-
pared to the concept of capitalism. Transformations in energy supply systems
(Weissenbacher 2009; Wrigley 2010) and the increasing standardization in pro-
duction processes (Vries 1994) also play a role in defining a more inclusive and
a longue-durée perspective on human-nature-transformation processes.

Another critical perspective toward the Anthropocene comes from archae-
ology. Archaeologists like Michael Balter (2013) argue that the human capacity
for transforming nature on a large scale dates back to well before the beginning
of the nineteenth century. The extinction of mammals by human action or the
transformations of regions by agriculture are arguments that extend the period of
the Anthropocene to before 1800.

The discussion of when the Anthropocene began evokes debates similar to
those following the appearance of the first volume of Immanuel Wallerstein’s
“The Modern World System” (Wallerstein 1974; Lippman Abu-Lughod 1995)
or the debates on the beginnings of globalization (Bayly 2004; Gruzinski 2004;
Osterhammel 2009). Those debates are characteristic for historiography but re-
duce this discipline to the function of chronicler. A way out of such debates
is to create alternative chronologies. Bayly (2004) suggested distinguishing be-
tween archaic and proto-globalization, as well as the “modern world.” Beyond
the possibility of rejecting the concept altogether, proto-Anthropocene suggests
an enlargement of the perspective of human transformative action in its natu-
ral environment and the long history of relations between humans and nature.
Besides an underlying chronicity, proto-Anthropocene emphasizes the long-term
development of social behavior and cognitive models, as well as the historicity of
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epistemological structures (Renn 2012), before the complete transformation from
an agriculture-based society into an industrialized society.

Based on definitions of the Anthropocene, proto-Anthropocene encom-
passes a variety of different domains of human action. One domain includes
the production modes, industry and the consumption of goods that led to a
transformation of the Earth system. This complex domain is important to the
Anthropocene, as these activities affect pollution and the extraction of natural
resources from the environment. This point is elaborated in Helge Wendt’s
contribution to this volume. He looks at the short history of coal mining in
early nineteenth-century Cuba. In the context of inner imperial and transcolonial
exchange of knowledge, some actors in that episode created, out of the extraction
of coal, the possibility to industrialize the island’s economy.

Another factor of the Anthropocene is the “advancement of science.”
Knowledge deals directly with nature and natural phenomena and causes imme-
diate human action. Geology, for instance, is directly related to the exploitation
of minerals by mining.! Biology is associated with the use of plants for
medicine,” agriculture or textile industries. Medicines can be prepared without
Western biological scientific knowledge about plants, but some knowledge is
needed to define which plants should be used.> Thus, any form of knowledge
about nature brings with it the exploitation of natural resources.* The difference
between proto-Anthropocene and Anthropocene lies in the dimension of the
exploitation of natural resources and in the dimension of an all-encompassing
use of knowledge to an economic end.

Diminishing Distances: Proto-Anthropocene and Cultures of Science

Will Steffen, Paul Crutzen, Jacques Grinevald and John McNeill describe the long
duration of humans acting on natural processes and the development of knowl-
edge connected with human actions:

The history of interactions between humans and the environment
in which they were embedded goes back a very long way, to well
before the emergence of fully modern humans to the times of their
hominid ancestors. During virtually all of this time, encompassing
a few million years, humans and their ancestors influenced their
environment in many ways, but always by way of modification of

I'See chapter 9 by N. Valverde.

2See chapter 2 by J. Pardo-Tomas, chapter 8 by M. Sanchez Menchero and chapter 6 by T. D. Walker.
3See chapter 7 by A. Morales Sarabia.

4See chapter 10 by H. Wendt.
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natural ecosystems to gain advantage in gathering the vegetative
food sources they required or in aiding the hunt for the animals
they hunted. Their knowledge was likely gained by observation
and trial-and-error, slowly becoming more effective at subtly
modifying their environment but never able to fully transform
the ecosystems around them. They certainly could not modify
the chemical composition of the atmosphere or the oceans at the
global level; that remarkable development would have to wait
until the advent of the Industrial Revolution a few centuries ago.
(Steffen, Grinevald, et al. 2011, 846)

Studies on the development of knowledge in the proto-Anthropocene concentrate
on knowledge production and on social processes of altering “nature.” For these
studies, any time limit seems futile when another important issue has to be solved:
proto-Anthropocene as an analytic term has to prefigure in a more strict sense the
time period it deals with. Proto-Anthropocene used in a more descriptive mode
enables an adaptation to different historical contexts and more flexible employ-
ment. Thus, developments in the field of human-nature-interactions can happen
to be placed in the Anthropocene and in the proto-Anthropocene synchronically.

The Iberian example is a good case for employing such a flexible notion
of the proto-Anthropocene. When the industrialization and the capitalistic econ-
omy were already flourishing in some regions of the empire, other regions still
showed features of a very small territorial market-oriented economy and small-
scale craftsmanship (Lockhart and Schwartz 1997, 363-366). Both forms of
economies were conjoined with state interventions in markets and economies
to control and restrain private investments, and to collect the highest possible
amount of taxes and capital (Bakewell 1971). Such forms of economic organi-
zation were partly established in the Spanish-American mining sector, where the
Spanish Crown conceded licenses to mine silver, gold, mercury and other metals.
In the Spanish-American mining sector, state investment of joint private capi-
tal, and capital profit coincided with the private interests of leading administers
as well as the necessities of political organization. Enormous numbers of work-
ers migrated to work in the mines, water works were constructed and slag-heaps
multiplied in the mining regions.

The concept of the proto-Anthropocene considers the developments in more
or less capitalistically organized economies and unites them into a single mode of
description. For instance, in the Iberian economies of knowledge, nature played
an important role for institutions, epistemological traditions and possibilities of
voyaging in the seventeenth and eighteenth centuries (Simdes et.al. 2010), as
Ana Simdes, Ana Carneiro and Maria Paula Diogo have stated in reference to the
situation in enlightened Portugal:
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The knowledge of Nature, associated with the ideas of happi-
ness and progress linked to the science-technology axis, was
seen as a means for the exploitation of Nature and for the
improvement of life. New technical practices developed, in par-
ticular, in the military, milling industry, sawing and draining.
(Simdes, Carneiro, and Diogo 1999, 8)

This refers to the point of scientific divide mentioned earlier. When dealing with
the concept of Anthropocene and Proto-Anthropocene, we have to insist upon the
fact that different knowledge economies have different ways of developing. In
present debates, alternative ways of understanding the present situation are of-
ten ignored, as are alternative ways of dealing with problems related to climate
change. It is therefore useful and necessary to reconsider different scientific tradi-
tions, including those that are either subsumed by Europeans or ignored because
of the predominance of others.

Consciousness of the pre-eminence of the moderns over the ancients
had more than one manifestation in the Iberian Peninsula. Unlike
their Italian peers, local humanists were not easily dazzled by the
virtues of Latin and other classical languages and consciously set
out to develop their own vernaculars. The literatures on metallurgy,
medicine, agriculture, surgery, meteorology, cosmography, cartog-
raphy, navigation, and fortifications studied by Maravall are pep-
pered with comments both on the ignorance of the ancients and on
the technical superiority of the moderns. (Cafiizares-Esguerra 2004,
89)

Cafiizares-Esguerra shows that the workings of Iberian knowledge economies in
the early modern period differed from Italian ones. Furthermore, knowledge pro-
duction in the Iberian countries included not only idealistic but also very practical
issues—the production of knowledge went hand in hand with the production of
goods and consequently had far-reaching repercussions on the environment.

The understanding of the concept of Anthropocene as a process in which
sustained human influence on the environment is irresolvable when combined
with natural processes is therefore not necessarily tied only to the smoke stacks
of Manchester, or other areas. The use of black coal, for instance, in the Iberian
empires never attained the dimensions that it did in the British Empire. In the
Iberian peninsula, coal was only used marginally in comparison to organic fu-
els. In the colonies, only a few sectors used coal, as was the case for the Cuban
sugar industry in the first third of the nineteenth century. Equally, in the trans-
port sector, a few steamboats were employed, but the large dockyards continued
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to build sailing vessels from wood, and the mining industries continued to use
charcoal and wood for fuel. In the colonies—even in the eighteenth century—no
large-scale iron smelting industry had developed, nor did households start to heat
with pit coal. These differences to the English industrialization process did not
mean that there was no change in the production processes in the Spanish and
Portuguese world. Here, a proto-industrialization evolved—also called domes-
tic industry (Torras 1998)—that is comparable to many other regions in Europe,
America or Asia (Thomson 1996). Catalonia, for instance, had a long-term inte-
gration of its cotton industry into different markets (Martinez-Galarraga and Prat
Sabartés 2013). In the eighteenth century, these developments relied less on fos-
sil fuel than in the English production processes, but nevertheless had a lasting
impact on the environment.

The question of whether or not the development of production in the Spanish
colonies should be designated by proto-industrialization is open question. This
very European concept is intended to describe changing patterns of production
in the organization of labor, spaces of production in factories and in managing
profits. This concept has only been hesitantly adapted to the Iberian colonial sys-
tems of production as some historians underline differences to the European con-
text. The variety of organized human labor in the Americas, from slavery to non-
capitalistic forms of free labor (Stern 1988), presents one argument against ap-
plying the concept of proto-industrialization to the Americas. Another argument
is the different ways of achieving centralized places of production, as Bulmer
Thomas (2014, 139-140) argues. He and other historians of economy consider
the development in most of the regions of the Spanish and Portuguese Americas
to be incomplete in comparison to the European model of proto-industrialization.

Comparable to the Latin American discussion about proto-industrialization,
Indian historians of economy have asked whether this term and concept could
be useful to Indian history. Abhay Kumar Singh (2006), for instance, argues
that if proto-industrialization is applied to the economic and social history of the
subcontinent, some important changes in the concept should be considered. In
his study, he focuses on the process of changing production modes in Bengal
and reasons to modify the concept in the sense that more regional variations of
economic and social development can be considered to be of a “proto-industrial”
nature. This perspective does not imply the transfer of an European historical
concept to a non-European context, neither does it imply “reading” Indian history
merely as an annex to European historical developments. Frank Perlin (1983) has
argued that by adopting the concept, using European examples, it could even be
used to explain some of the processes in pre-colonial Indian history.

As in the case for India, some historians of economy have argued in favor
of a colonial and post-colonial proto-industrialization of some regions in Spanish
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and Portuguese America, pointing to some important factors such as employment
rates, circulation of money (Ouweneel and Bijleveld 1989), production modes and
employment strategies.

The textile industry in Spanish America was, in the words of Manuel Mifio
Grijalva (1993), a factor of proto-industrialization. This branch of economy com-
prised as much the production of cotton as it did the production of fabrics and
clothes. He states repeatedly that the way this industry was organized and in-
tegrated into the regional and transregional commercial networks confirmed its
proto-industrial character. For the Brazilian case of textile home industry in the
last decades of the eighteenth century, Douglas C. Libby (1997) employed and
adapted the concept of proto-industrialization to the Minas Gerais case. He argues
that during this time an important and independent household industry had devel-
oped that was very market-oriented and that profoundly changed the organization
and division of labor.

Besides social-economic considerations, the impact that different branches
of industry had on the environment could indicate the character of proto-
industrialization. From an Anthropocene point of view, changing modes of
production in the colonies often had a disastrous impact on the natural environ-
ment. Elinor G. Melville (1990) has shown how strong an effect the colonial
Spanish proto-industry could have on the environment. After Spaniards had
settled the Mezquital Valley to the north of the Mexican capital in the mid-
sixteenth century, overstocking and thoughtless grazing of sheep had degraded
the original vegetation leaving behind arid and deforested land. After only a few
decades, Spanish proto-industrial agriculture had changed the biogeography and
the biochemical processes in the Mezquital Valley forever (Melville 1990).

Yet another example is the use of mercury in the silver mining industry. Ja-
son Moore (2003) for instance, addresses the relation between deforestation and
Indigenous mining methods. When the quality of the mined silver ores decreased,
an increasing amount of wood was needed to extract the silver. Now, new meth-
ods—stemming from Europe and employed by Europeans—which used mercury
as the main agent in the silver extracting processes were employed, causing two
kinds of change in the Peruvian silver industry. The first change consisted of
the demotion of the Indigenous from master-processors to mere subworkers. A
second change came about with extensive environmental damage caused by the
mercury employed and by the higher demand for wood. Wood now was needed
to extract the mercury from the ore at the Spanish mercury mines at Huancavelica
(Peru) and Almadén (Spain) (Lockhart and Schwartz 1997, 149), and for sepa-
rating the lethal mixture of silver and mercury once the extraction process was
accomplished (Moore 2003). Thus, in order to extract a higher percentage of sil-
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ver from the silver ore, the deforestation of some regions of the Andes continued
and the new polluting process of amalgamation was introduced.

The Andean silver mining industry is furthermore a good indicator
of Anthropocenic changes in environmental conditions, as a paper by
Uglietti etal. (2015) points out. An important increase in mining related
pollution of the atmosphere can be detected from ice-core analysis. This
indicates a growing output of different air polluting elements resulting from
expanding silver mining activities in the Andean region. The analysis of
the Quelccaya North Dome ice core was able to detect lead, silver, bismuth,
chromium, copper, molybdenum and antimony, increasing considerably with the
beginning of Spanish colonial domination. Hylander and Meili (2003) argue that
Spanish mercury mines have contributed to one third, and mines in the Americas
to nearly one fourth of globally mined mercury. Cooke etal. (2013) underline
the importance of the legacy of mercury deposits in some regions of the Andes
where industries using mercury developed from the late pre-Columbian era. The
analysis of Hg isotopes suggests that different uses of mercury, for amalgamation
or for cinnabar mining, for instance, could have different effects on regional
environments and societal evolution.

Furthermore, the expansion of the sugar industry has also been shown to
be an example of the proto-Anthropocene process: environmental changes oc-
curred through the expanding monoculture of sugarcane fields. Sugar exploita-
tion in a proto-industrial style demanded significant energy expenditure, which
was only possible through the use of slaves. Moreover, specialized technologies
often stemming from other countries—such as the steam engine—were developed
or adapted to the needs of the sugar production processes. Here, an increasing
need for black coal arose, connecting the Spanish colonial sugar industries with
the coal producing regions of England and North America (Fraginals 1978).

Lastly, in the Philippines during the Spanish colonial period, a huge popu-
lation growth took place that went hand in hand with serious deforestation. In
the vicinity of Spanish towns, mainly in the region of Manila, nearly all the sur-
rounding forests had disappeared by the mid-nineteenth century. Contemporaries
took this development seriously and urged the Spanish Crown to found the Royal
Mountain Inspection Service. This helped to both realize projects of reforestation
and convince the people in charge to study the fauna, botany and climate of the
archipelago in more detail (Bankoff 2011). Thus, a co-evolution of degradation of
nature, of scientific explanation and of action taken against the consequences of
human induced devastation took place in, for instance, in the nineteenth-century
Philippines.

This example of the Philippines confirms what Christophe Bonneuil and
Jean-Baptiste Fressoz have recently stated:
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Although only a first analysis, it is certain that modern people had
their own forms of environmental reflexivity. It is persuasive, though
truly confusing, to conclude that our ancestors destroyed the environ-
ment, knowing well the reason why. The industrialization and rad-
ical transformation of environments caused by pollution took place
despite the environmental medicine, and the ever more intensive use
of natural resources despite the concept of economy of nature and
knowledge of their limited availability. The historical problem, then,
is not of an emerging consciousness of environmentalism but rather
the opposite: [it is about] understanding the schizophrenic nature of
modernity which continues to envisage the human being as a product
of the environment and at the same time allows him to change and
destroy it. (Bonneuil and Fressoz 2013, 221)°

The evolution of Anthropocenic knowledge described and systematized the en-
vironmental changes in ever-higher numbers and in ever more detail. Scientists
took into consideration that the changes were due to the impact of human behav-
ior on the natural sphere, thereby allowing analysts to recognize just how related
the human and non-human spheres of life were.

Some areas of proto-industrial developments are studied to determine how
they relate to the generation and transfer of knowledge. This is the case for the
proto-industrial production of silver, which used the amalgamation process. This
process, using mercury as the main material for extracting the silver from the ore,
was transferred from the context of the Hungarian-Austrian silver industry to the
Americas. In Huancavelica, Potosi or Zacatecas, it profoundly changed the social
order of mining and had devastating and long-lasting effects on the environment.
This case differs from most of what is known about other early industrialization
processes, where a disjunction between practice and theory reigns.

The Anthropocene and Its Legacy of “Scientific Colonialism”
Acquisition of Data in the Colonial World

The current project in the history of the Anthropocene deals with traces of knowl-
edge, communication of knowledge, organization and systematization, as well as
bodies of knowledge reaching back to the period of European colonialism. During
the same era, which according to current understanding is when the Anthropocene
began, an immense part of the world was under European colonial domination.
During the colonial eras, from the fifteenth to the early twentieth centuries, data

5The translation is by the author.
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was systematically collected in the name of scientific advancement, for better
administrative control and for economic activities in a context of reduced con-
tingency or, as it has been called, “economy of thinking” (Mach 1976 [1933]).
But colonization exceeds the settings of the beginning of the Anthropocene. In
order to connect the previous era with the later one, we must therefore use the
related concept of proto-Anthropocene. Furthermore, this approach helps to in-
vestigate how certain features of the Anthropocene, which are taken for granted,
developed over long periods of time and in different geographical areas. Nuria
Valverde shows in her contribution to this volume, for instance, how the lack of
a uniform approach to systematizing information in mining maps could lead to
legal problems and finally compromise mining activities. But despite this lack
of knowledge, making mining maps in the Spanish colonial context enhanced
the abstraction of geographical and topological representations and provided new
knowledge about nature and new possibilities for exploiting natural resources.

It was during the eighteenth century that data was collected in the French,
British and Spanish colonies. This data was then compared, also to data collected
in a much more contingent manner during previous decades. Data on tempera-
ture, for instance, stands in a long tradition of archiving climate-related informa-
tion. The counting of population, which became less of a merely administrative
and locally organized practice and evolved into the discipline called demogra-
phy. Countries were now topologically, geographically and geologically mea-
sured, trees in forests were counted, meteorological occurrences were described
and compared and conclusions were drawn. Globally important phenomena, such
as the so-called Humboldt Current, oceanic warm water currents and wind sys-
tems could be observed. Migration movements of humans and animals around
the globe were considered and provided an explanation for changing habitats and
population patterns throughout the Earth’s history.

To a higher degree, this data relied on the opportunities provided by the colo-
nial situation for the scientific exploratory voyages of, for instance, Louis Antoine
Bougainville (1729-1811), James Cook (1728-1779) or George Forster (1754—
1794). All of these exploratory voyages, which represent only one form of how
knowledge could be gained in the colonial period, had an enormous impact on
the European public and European scientific communities (Safier 2008). Their
reports were published, translated and circulated, providing readers with exotic
accounts of countries, people, flora and fauna. An interesting point of view de-
picted in these reports was that even presumably isolated groups of people were
connected to sometimes, remote neighbors. The voyagers, who were often be-
lieved to be the original discoverers of knowledge, admitted that they often en-
countered already existing bodies of knowledge and ignored many more (Thomas
1991).
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These scientific explorations of the eighteenth and nineteenth centuries be-
longed to a tradition of comparable Spanish and Portuguese voyages by Ferdinand
Magellan (1480-1521) or Francisco Hernandez.® These provided proof that such
enterprises were valuable for the expansion of European states. In a globally
competitive economy of knowledge, the outcome represented additional goods,
values and knowledge and were beneficial for transterritorial relationships. As
José Pardo-Tomas points out in his contribution, voyages of scientific exploration
were part of an economy of knowledge that was manifested in different social and
cultural praxis.

The voyages had to gather large amounts of information. This they could
only achieve by establishing access to innumerable informants and networks of
circulating knowledge, as Angélica Morales Sarabia, Sonja Brentjes and Tim
Walker mention in their contributions to this volume. Here we have another con-
nection to times of high imperialism, the first half of the twentieth century when
European colonizing countries needed so-called local or native expertise in or-
der to establish systemized data collections. In any case, the center, where all
information was not only gathered but also put into frameworks of interpretation
considered scientifically valid, was mostly located in Europe. The interpreta-
tions varied and thus different competing systems of scientific encoded knowl-
edge from the colonies circulated. This sometimes depended on national tradi-
tions of interpretation, the kind of information being circulated, the networks of
knowledge, the importance one body of knowledge was given over another.

Systematizing Colonial Knowledge

Thus in the eighteenth century, a new aim of reducing the contingency of how
knowledge was gathered arose, information was processed and interpretations
were generated. More systematically organized systems to gather information
were required and installed throughout the colonial empires. Starting with mete-
orological stations, data on temperature, rainfall, days of sun, and so forth, was
collected, counted, measured and communicated to centers of data processing.
Daniela Bleichmar (2009) gives the example of the botanist José Celestino Mutis,
who lived and worked mostly in Bogota. As many other botanists of that time, he
and a great number of his colleagues collected data and objects on scientific voy-
ages during the second half of the eighteenth century.” She argues that botany
and explorative voyages during that time had manifold functions: “they were
concerned with economic botany, with political economy, with Linnaean taxon-
omy, and with visualizing the empire” (Bleichmar 2009, 446). Well-trained elites

6See chapter 2 by J. Pardo-Tomés.
7See also Lafuente and Valverde (2005).
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established themselves in the colonies after studying at Spanish universities and
executed the imperial task of data collection in several scientific fields (Berquist
Soule 2014; Cabello Carro 2011). The same holds true for many of the eighteenth-
and nineteenth-century British and French scientists who travelled throughout
the colonial world measuring and quantifying while collecting data and objects
(Bleichmar 2009). From that perspective, José Celestino Mutis remains in the
same tradition of Louis Antoine Bougainville, Charles Darwin (1809-1892) or
even David Livingstone (1813—-1873), who all undertook explorations in differ-
ent parts of the world with a comparable approach. Mauricio Sanchez Menchero
in his book on Alzate and Bertolache has shown that in Mexico Creole erudite
elites were able to gather the most advanced European knowledge in private li-
braries and make use of it by its transforming it to Mexican medical practices
(Sanchez Menchero 2012). Likewise, in his contribution, Sdnchez Menchero
identifies knowledge and objects from the colonies that were transformed and
adapted for European demands.

The entanglement of theoretical and practical knowledge is part of this his-
tory: of proto-Anthropocene turning into the Anthropocene of industrialization.
Historians of science have found some evidence of exchange between engineers
and scientists in the early industrialization process, such as between John Smeaton
(1724-1792) or James Watt (1736—1819) and the Royal Society (Buchanan 1985).
During the late eighteenth century, all across Europe and in some of the Euro-
pean colonies, specialized schools, philanthropic societies and economic soci-
eties taught young men and experienced workers new technologies that made the
exploitation of natural resources more effective (Harwood 2006). This can be
considered as being part of an educational movement, producing several refor-
mations of educational systems (Inkster 1980; Watts 1998) or as a reaction to
the needs of increasing industrial activities (McLeod 1986; Konig 1998). Cross-
European networks of education arose during these decades, and in Spain a similar
movement emerged to those in England and in France.?

More than these personalities or single institutions, what really makes these
colonial undertakings part of the Anthropocene are the long-term effects they
have had on scientific outcomes. In addition to the images of men traveling the
world under harsh conditions, which are still present in our the collective memory
today, scientists are still using what was brought back from the colonies to mu-
seums, universities and research laboratories in the Western metropolises. The
educational institutions dealing with technology and its development often be-
came parts of technical universities. Issues of scientific interest were formulated
during the long colonial period and contributed to the formation of modern sci-

8See Anduaga (2011). For Spain, see Carbonell i Bravo (1805); Howe (1949); Llordén Mifiambres
(1994) and for England, see Foreman-Peck (2004); Inkster (1980).
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ences, which today in turn contribute to the Anthropocene research and provide
basic knowledge for how and where humans have exploited nature and natural
resources.

Anthropocene and Global History: Integration of Different Knowledge
Cultures

The long prehistory of the concept of Anthropocene and its issues and goals di-
rectly connect to global history issues such as dealing with different cultural sys-
tems and intercultural spheres, taking a longue-durée perspective and coming to
concise conclusions, despite a diversity of facts. When a historical perspective
was added to the concept, Will Steffen and some of his colleagues argued that the
Anthropocene had every capacity to play an important role in new global history
writing (Steffen, Crutzen, and McNeill 2007). They argued that the Anthropocene
was not confined to the Western world.

World history is not just about past connections in the human com-
munity, any more than it is about Earth systems independent of peo-
ple. In the geological epoch of the Anthropocene, it must be about
‘humans and the rest of nature’ taken together at scales appropriate
to the questions of history. (Robin and Steffen 2007, 1712)

This large-scale history responds to approaches to history writings that narrate
the history of humankind from its beginning as a culture producing species in
so-called prehistory up until the very recent past. This kind of narrative is of-
ten organized by phases or steps in sociopolitical development from the agrarian
societies, skipping over more complex formations of supra-local forms of orga-
nization to empires and modern nation states (von Sivers, Desnoyers, and Stow
2012). Stages of development, mostly from a non-evolutionary perspective, also
helped to structure global history. World history writings standing in the tradition
of universal history act on the assumption of stable concepts in history writing,
such as, for instance, modernity (von Sivers, Desnoyers, and Stow 2012, 1017).

Another example of how period-based ordering of larger timescales can be
managed is given by Christopher A. Bayly (2004), who proposed an order for the
history of globalization of the last three hundred years, passing from an ‘archaic
globalization’ to a “‘modern globalization.” Bayly intended to make global history
intelligible by giving it a structure of time, not by merging any aspect of the histo-
ries he dealt with into one single interpretative scheme. Thus, there is a challenge
in global history writing and any other enterprise dealing with broad subjects and
large periods of time, and with a large variety of issues from different historical
backgrounds.
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In contributing to such a debate, there is an urgent need to consider non-
European data to understand what the Anthropocene aims for: historical narra-
tives that not only serve to clarify the human past but also shed light on the ways
humans have developed in responding to environmental challenges. Such insights
might help humans to generate new forms of living in the future when the global
climate change will have a stronger impact on human forms of organization.

Anthropocene From a Global History Perspective

In this context, the above-mentioned questions of intercultural exchange also re-
turn in debates surrounding the Anthropocene. One string of research will further
investigate questions of cultural foreign data, of exploitation and expropriation,
of misunderstanding or ignorance. Changing the perspective opens up the pos-
sibility to study processes of exchange and the incorporation of knowledge that
was, for instance, of non-Iberian origin but that had gained a certain importance in
some fields of Iberian or European knowledge systems. Knowledge about plants,
social organization, religion and mining were reinterpreted and transformed in
the Iberian context in the frame of colonial sciences, where the reconfiguration
of bodies of knowledge constantly took place. Anthropocene here means to ac-
knowledge these often asymmetrical exchanges of knowledge and the fact that
foreign data has a place in the steadily evolving systematizations of Iberian and
European knowledge. An Anthropocenic approach also encourages a closer look
at how these processes were organized, which people took part, what kind of
outcomes they produced, which long-term consequences they had and how new
studies can proceed to frame intercultural processes of knowledge exchange in the
future. This responds to the observation that these types of processes may provide
assumptions and general conclusions with more detailed knowledge. Further-
more, local non-Western scientific knowledge can make available a more com-
plex perspective on developments in the Anthropocene. Thus, the Anthropocene
can help to diminish the divide between different scientific cultures. It has the
potential to encourage acceptance and the acknowledgement of data from other
scientific backgrounds. And finally, the Anthropocene might create a perspective
in historiography that is more conscious of its own traditions.
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