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INTRODUCTION

Shaping Resource Extraction

Outside the dense urbanism of Sio Paulo and the cosmopolitanism of
Buenos Aires, the South American continent has seen throughout the last
decade an unparalleled push for transnational integration and a renewed
desire to recast the geometries of its productive hinterland. Established by
former Brazilian president Fernando Henrique Cardoso in 2000 and rap-
idly endorsed by the eleven other South American nations, the Initiative
for the Integration of Regional Infrastructure in South America (IIRSA)1—
a comprehensive energy, transportation, and communications network
administered by the South American Council of Infrastructure and Plan-
ning (COSIPLAN)—is the most aggressive transcontinental integration
project ever planned for South America.2 Through the systematic deploy-
ment of ten east-west infrastructural corridors, the initiative is sidelining
the Americas’ time-honored north—south axis, as exemplified by the Pan-
American Highway, to provide Brazil access to ports along the Pacific and
to give its flourishing economy stronger trading ties with Asian markets,
all while providing means of entering remote regions that have untapped
surface and subsurface natural resources.3 With a projected investment
surpassing US$96 billion and an expansive portfolio of 524 projects dis-
tributed across the east—west development axes (with 61 percent of the proj-
ects under construction),* the scope and ambition of IIRSA is effecting
an unprecedented reconfiguration of the urban and rural dynamics of the
South American hinterland.

The initiative has been cast predominantly under the positive light of
economic development, but its many side effects present powerful caveats
to the project and deserve thoughtful scrutiny. The systematic construc-
tion of heavy infrastructure—primarily of roads, fluvial networks, and mar-
itime ports—is having a catalytic effect on the already colossal processes
of resource extraction ubiquitous to the region, further compounding con-

facing page

Figure 0.1. IIRSA project
portfolio, highlighting new
and upgraded mobility
infrastructure projects
throughout the continent.
Drawing by Felipe Correa/
South America Project.
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Figure 0.2. IIRSA
development corridors
in relation to cities and
towns. Drawing by Felipe
Correa/South America
Project.

facing page

Figure 0.3. The nine
most important [IRSA
development hubs.
Drawing by Felipe Correa/
South America Project.
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IIRSA integration axis

troversial patterns of urbanization and rapidly accelerating the unregu-
lated urban development of vast regions outside of the larger metropol-
itan areas.5 This polarizing urban condition, which finds infrastructure
at odds both with its unstable patchwork of byproducts and with broader
needs of regional continuity, is also consistent with the global emergence
of the “metapolis” as defined by French urbanist and sociologist Francois
Ascher.6 As such, the gradual implementation of the IIRSA projects has
proclaimed the South American interior a new and extremely relevant fron-
tier of urbanization, opening up a unique set of design and management
challenges for the disciplines of architecture and urban planning.

While the portfolio of infrastructure projects presented by IIRSA might
be of a previously unseen scale, a more careful historical examination of
resource extraction and regional integration in South America can help
us better contextualize the spatial dimension of IIRSA and identify its
stakes. This examination can work to frame this transnational initiative
as the latest iteration in a long line of endeavors by the region’s leaders to
pioneer the hinterland for the purposes of resource extraction. Here, Car-
doso’s desire for a unified South America through ITRSA both recalls and
reenacts former Peruvian president Fernando Belauiinde Terry’s dream of a
South American “forest-edge highway”” proposed to run along the western
border of the Amazon jungle and connect to its major navigable rivers. The
parallels between the projects of Cardoso and Belatinde suggest that IIRSA
was born from a developmentalist mindset similar to that which domes-
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ticated the region’s hinterland throughout the twentieth century. Further-
more, placing IIRSA and the current territorial dynamics of the continent
in the context of a broader set of models for urbanization and regional
development highlights the unassailable role the disciplines of architec-
ture and urban planning played in structuring much of the spatial identity
of the South American hinterland throughout the 1900s. The centrality of
the design disciplines to those efforts is perhaps all the more notable today
given those disciplines’ apparent marginalization within the IIRSA agenda.

Beyond the City: Resource Extraction Urbanism in South America ties to-
gether a series of spatial models and offers a survey of cities and regional
strategies planned at the confluence of resource extraction and regional
integration. By exhibiting five specific cases, the book presents an arc of
projects that rest outside the traditional urban constructs that shaped the
main South American metropolises along the Atlantic and Pacific coasts.
From provisional encampments to regional capitals, the models of urban-
ization featured in this volume encapsulate the affinities between nation
building, design aspirations, and transnational expertise that gave shape to
experimental urban projects in conjunction with sites of extreme resource
extraction within continental South America. The phrase that gives this
book its subtitle, “resource extraction urbanism,” was in no way utilized as
a term in the conception or implementation of these projects, nor does
it appear in the existing literature of any of the case studies. Rather, the
phrase, which was conceived for this investigation is used here to bring
together under a single cover a collection of projects that advocate for new
and experimental urban identities in the context of government-sponsored
resource extraction frontiers.

In “The Significance of the Frontier in American History,” an essay pre-
sented by a young Frederick Jackson Turner at the World’s Columbian Expo-
sition in 1893, the historian states, “Up to our own day American history
has been in large degree the history of the Great West. The existence of an
area of free land, its continuous recession, and the advance of American set-
tlement westward, explains American development.” The concept of a new
frontier in the North American context was conceived as a westward-moving
target that, in Turner’s words, allowed for the transformation of “the primi-
tive economic and political conditions of the frontier into the complexity of
city life.”8 At the opposite end of the American continent, the concept of the
colonial new frontier was defined as a gradual expansion inward, away from
the urban settlements along the coasts and into the vastness of the Ama-
zon basin. Also called the great “Hiléia,” a name given by the eighteenth-
century German naturalist Alexander von Humboldt,% the Amazon River
basin, along with its possible connections to the Orinoco River basin to the
northeast and the Parand River basin to the south, defined a central terri-
torial axis to be explored and exploited. Circumscribed by colonial cities—
Spanish American along the Caribbean Sea and Pacific Ocean and mostly
Portuguese American along the Atlantic Ocean—the South American
coastline became the staging ground for a gradual expansion into the conti-
nent’s interior. A terra incognita of sorts, it was loosely divided by the Treaty



of Tordesillas (1494), which charted an ambiguous imaginary north-south
line, deep into the continent, that attempted to separate Spanish America
from Portuguese America. Visited by conquistadores, expeditioners, geog-
raphers, religious missionaries, and gold-seekers, this vast inner territory
beyond the coastal ring of colonial cities has been, throughout the last five
hundred years, South America’s expanding frontier. In the development of
this extraction frontier, the major urban and metropolitan centers that cir-
cumscribed the continent’s edge—Buenos Aires, Caracas, Guayaquil, Rio
de Janeiro, and S3o Paulo, among many others—became the main politi-
cal and economic hubs for each nation, acting as the midpoints between
resources in the interior and global markets across the ocean. This conflu-
ence of geography and economic ambition made the interior of the conti-
nent into an abundant site of intense resource extraction, establishing a
unidirectional flow in which resources were tapped in the interior, trans-
ported to the continent’s edge, and shipped to markets overseas.

Writing in his book Sudamerica: Pasado y presente (1906), the Uruguayan
geographer Luis Cincinato Bollo claimed that “the future of the grand com-
mercial route of South America is the canal.” This bold pronouncement
channels the findings of an experimental study conducted by the British

Figure 0.4. Left, major
urbanized areas; right,
major sites of resource
extraction throughout
South America. Drawing
by Felipe Correa/South
America Project.
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geographer William Chandless in 185410 and a technical report by the Bra-
zilian engineer José de Moraes in 186911 that suggested the possibility of
constructing a grand commercial canal by linking the Orinoco, Amazon,
and Parand Rivers—a piece of infrastructure that would allow for continu-
ous navigation from Buenos Aires and Montevideo to the Orinoco Delta in
the northern part of the continent. A concept endorsed, supported, and
studied by many throughout the nineteenth and twentieth centuries, the
canal idea even drew the attention of the Argentine president Domingo
Faustino Sarmiento (1811-1888), who, during his term, commissioned a
feasibility study of the subject.!2 The South American counterpart to the

facing page

Figure 0.5. Maps of

the Atlantic and Pacific
Oceans showing trading
routes and direction of the
current (William Blackwood
and Sons [Edinburgh,
1856]). The maps visualize
South America’s strategic
position between the two
oceans and the continent’s
connectivity to the world.
Courtesy of the David
Rumsey Map Collection.

Figure 0.6. Map showing
the major resources in the
continent and their spatial
relationships to port cities.
Drawing by Felipe Correa/
South America Project.

Shaping Resource Extraction 7



facing page

Figure 0.7. Map of the
major communication
routes of South America
highlighting the proposed
South America canal. From
Luis Cincinato Bollo, South
America, Past and Present
(New York, 1919).

8 Introduction

Erie Canal, it was to be geared toward the expeditious transportation of
resources for national and international markets. While never imple-
mented, the notion of the grand South American canal signified a major
change in the perception of the continent’s interior. This expansive terri-
tory gradually shifted from a land of surveys and explorations into a vast
hinterland, rich in natural resources, which had to be domesticated and put
to work. The five case studies selected for this book also share the spirit of
modernity embedded in the idea of the canal, primarily the perception of
the continent’s interior as a productive hinterland that could be tamed
through infrastructure and urbanization. Further, they portray an arc of
diverse ideas regarding the role of the city, in a variety of experimental
forms, as an essential component in the extraction of resources and the
redefinition of the South American hinterland from the late 1890s until the
1960s, a period of intense nation building throughout the continent. The
case studies in the volume begin with the consolidation of the Latin Ameri-
can republics (1880-1910), followed by the import substitution period
(1930s), and the rise of developmental planning (1950-1960).

Chapter 1, “A Regional Capital: Belo Horizonte,” examines the plan-
ning and construction of this late nineteenth-century interior capital city.
Planned in 1893 by the engineer Aardo Leal de Carvalmo Reis and built
from scratch in the Brazilian state of Minas Gerais, rich in gold and iron
ore, Belo Horizonte represented a new set of social and cultural ambitions
that broke away from those proffered by the established elites along the
Atlantic coast. Advocated by wealthy local industrialists and envisioned as
an experiment of political innovation during Brazil’s early republican era,
this instant capital, built over the course of four years, became a new politi-
cal and economic symbol realized through a progressivist plan. In addi-
tion to extending the national rail, modern Belo Horizonte was tasked with
inscribing a new administrative and commercial center within the inte-
rior of this highly productive hinterland. The first Brazilian capital to be
designed and built as such, Belo Horizonte served as an incubator for many
of the design ideas which would later materialize in the new national capi-
tal, Brasilia.

Chapter 2, “A Mining Town Constellation: Marfa Elena,” explores the
urban models associated with the extraction of natural nitrate in northern
Chile in the late nineteenth and early twentieth centuries, developments
which shaped a constellation of cities and towns along the Atacama, one of
the driest and most barren deserts on earth. This chapter tracks the urban
and infrastructural characteristics of an expansive regional network com-
posed of port cities, mining camps, railroad towns, and oases that linked
the Pacific Ocean with the western edge of the Andes mountain range so as
to facilitate the extraction of nitrate and its distribution across the globe. In
addition, this chapter also singles out the spatial dimension of the auton-
omous nitrate extraction towns, or oficinas salitreras, as they were known
locally. Exemplified by the town of Maria Elena, the salitreras were a series
of experimental resource extraction cities sited in the middle of the desert
to accommodate miners and their families—a set of provisional utopias
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that brought a unique model of urban life to a landscape where it was once
deemed impossible.

Chapter 3, “Petrol Encampments: Judibana and El Tablazo,” expands
on the evolution of the private oil extraction camp and its role in the
urban development of western Venezuela. The material focuses on
the camp as an autonomous enclave and the spatial problems and con-
flicts this typology created between private industry and the Venezuelan
government. Further, the chapter discusses the transition from private
camps to “open cities” and the diverse urban aspirations embedded in
this shift that are exemplified in two key projects. The first project is the
new town of Judibana, a public-private partnership between Creole Petro-
leum and the government of Venezuela. The second is the government-
sponsored industrial town of El Tablazo, a project responsible for etching
a new urban identity along the western edge of oil-filled Lake Maracaibo.
Both projects exemplify crucial instances where government and industry
came together to negotiate the conflicting pressures of a rapidly transform-
ing extractive landscape.

Chapter 4, “A New Industrial Frontier: Ciudad Guayana,” explores the
urban transformation of Venezuela’s remote Guayana region throughout
the 1960s. It traces the region’s shift from an economically depressed area
into a new national center of industry. Fueled by the discovery of large
deposits of iron ore, Guayana, south of the Orinoco River, became the
most ambitious regional planning project in Venezuela’s history. Crucial
to the regional agenda and to this chapter is the implementation of Ciudad
Guayana, a city designed by international experts from the Joint Center for
Urban Studies of the Massachusetts Institute of Technology and Harvard
University. The team responsible for Ciudad Guayana was tasked with ele-
vating a fast-growing industrial town into a city that could act as a national
symbol of economic development and progress. This chapter charts the
affinities and incongruences between the urban vision conceived by the
team in Cambridge and the implications of their actions as realized along
the banks of the Orinoco River.

Chapter 5, “Pioneering Modernity: Vila Piloto,” surveys the transforma-
tion of the southern Parand River basin throughout the second half of the
twentieth century into a continuous chain of dams and reservoirs intended
to provide energy to a rapidly growing national industrial sector in need of
a steady source of electricity. This chapter focuses on the conception and
implementation of Vila Piloto, an experimental temporary city designed
to accommodate workers and their families during the construction of
the Jupid Dam. It further expands on a series of projects that followed in
Piloto’s wake, from temporary encampments and permanent towns to the
upgrade of existing settlements. In doing so, the material in this chapter
positions the city at the epicenter of a much larger set of regional strate-
gies—a collection of plans and studies across a range of scales, where archi-
tectural form was guided by territorial surveys in order to bring modernity
to south-central Brazil.



Organized as discrete case studies, the five chapters examine the specific
design principles and spatial aspirations behind each project, framed by a
broader overview of the territorial, political, and economic contexts that
facilitated or hindered their implementation. While the book is structured
through its case studies, it also presents a series of themes that, in varying
degrees of intensity, traverse these projects. In each case, however, the city,
in its multiple conceptions and forms of existence, is seen as a critical site
for experimentation and social improvement. From the positivist plan for
Belo Horizonte to the transplantation of early American suburbs to west-
ern Venezuela, the city becomes a highly choreographed backdrop for new
forms of urban life. In addition, the idea of implementation forms another
important thread across the projects. From the militaristic deployment of
the oficinas salitreras across the Atacama Desert to the limited development
of the petrochemical plant component of El Tablazo, all of the examples
presented herein have been executed within a variable range of comple-
tion. The book’s foregrounding of built projects allows for a more intricate
study of the ways in which diverse social, political, and economic pressures
helped shape, realize, or restrain the concepts behind each specific urban
model. This emphasis on implementation also enables an examination of
the afterlives of these developments with an eye toward the future.

Ideas of reception and translation are also of consequence in this study.
From the humanist utopias of the Renaissance to the social utopias of the
nineteenth century, the powerful image of the city as a singular entity
viewed in light of its capacity to create a new social order had a significant
impact in the construction of the South American hinterland. Traits exem-
plified in Vincenzo Scamozzi’s ideal military cities and Robert Owen’s ideal
village, among others, are clearly visible in Belo Horizonte, Marfa Elena,
and Vila Piloto. Yet, in the translation of these seventeenth- and nineteenth-
century ideas across the Atlantic, their implementation in brand new politi-
cal and economic contexts, and their cross-pollination with “garden city”
concepts and planned decentralization theories, the inheritance yielded
contrasting results.

The last thread shared by the projects under consideration is the
exchange of concepts and technical expertise across continents and cul-
tures. From inspirational references such as Washington, DC, in the case
of Belo Horizonte to the direct involvement of the American architecture
office Skidmore, Owings & Merrill in the design of Judibana, knowledge
transfer and institution building was integral to the larger mission of these
projects. Many such exchanges led not only to the migration of contempo-
rary spatial and aesthetic models to South America but also to the creation
of new institutions that would not only construct but also manage these
new resource extraction cities and landscapes. A prime example of the lat-
ter can be seen in the Tennessee Valley Authority’s role in the develop-
ment of a parallel institution, the Comissdo Interestadual da Bacia Parani-
Uruguai, for the construction and management of a new hydroelectric
landscape in south-central Brazil. Elsewhere, in the case of Chile’s nitrate

Shaping Resource Extraction
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cities, the shift from British to American investment and extraction tech-
nology had a profound effect on the physical and experiential identities of
these desert resource extraction towns, illustrating how global markets left
a definite imprint on the built environment of the Atacama Desert. Finally,
many of these projects also served as testing grounds for the incubation of
urban development strategies that later could be generalized as more wide-
spread policies and could encourage the formation of national and interna-
tional development institutions. Ciudad Guayana is a case in point. There,
the work developed by the Joint Center for Urban Studies alongside COR-
DIPLAN, Venezuela’s national planning agency, was crucial to the creation
of President John F. Kennedy’s Alliance for Progress, an economic develop-
ment program that guided the implementation of national planning agen-
cies throughout Latin America.

The twentieth century witnessed a substantial proliferation of resource
extraction urbanism across the globe, with many of the resulting towns
and facilities still in operation today. Nonetheless, this phenomenon has
been particularly prevalent in South America where it was long mar-
shaled to reinforce the region’s enduring tradition as a major provider of
natural resources to the world. By virtue of its regional focus, the book
necessarily addresses only a small fraction of this expansive enterprise.
Rather than being encyclopedic, the book intends to provide a concen-
trated arc of examples as evidence of the richness and diversity of the
spatial models brought by architects and planners in the molding of
comparable state-sponsored urban development projects driven by the
demands of resource extraction. This book is primarily about the legacy
of urban design ideas and how these concepts confronted the pressures
of governments and economies in order to shape modern life in the South
American hinterland. Further, the text and images that mark the pages that
follow are a reflection on a series of projects that carried the weight and
responsibility of action. In revisiting their task, this book aims to identify
and refine approaches through which to reposition the role of the architect-
planner in the urbanization of contemporary landscapes of resource
extraction.
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A Regional Capital
Belo Horizonte

Planned in the last decade of the nineteenth century under the influence
of French positivist thought and built by an elite class of miners and cof-
fee growers right in the center of the Minas Gerais province (later state),
Belo Horizonte would become one of the most visible emblems of a mod-
ern social order to which Brazil’s newly established First Republic aspired.
Conceived in 1893, the plan sought to conceptualize the city as a rational
entity that emerged from the needs for hygiene and traffic management.
The proposed city would serve both as an experimental spatial template
for social and political innovation in the country as well as a symbol of eco-
nomic progress that could reorganize the agricultural and mining econo-
mies of Minas Gerais. In plan and execution, Belo Horizonte ushered in—
as its name, “beautiful horizon” suggests—a new model of city making in
Brazil that redefined the role of the city as a political and economic staging
ground for the rearticulation of the country’s vast hinterland.

Briskly constructed over the course of four years, Cidade de Minas was
inaugurated in 1897 (it would be renamed Belo Horizonte in 1906), replac-
ing the quaint town of Ouro Preto as the capital of Minas Gerais. From the
beginning, the city sketched the framework for a major territorial restruc-
turing of the Brazilian interior that would set into action the most impor-
tant city-building enterprise in Brazil’s republican history. Endorsing the
idea of the new city as a unified entity, Belo Horizonte became an emi-
nent symbol of progress in the republican era, a vision that was later rein-
forced throughout the nation, most notably in the design and construction
of Goilnia in the 1940s and Brasilia in the 1950s. In this context, Belo Hori-
zonte became the archetype for the second cycle of designed cities that dot-
ted the South American landscape in early postcolonial times.! Along with
La Plata, Argentina, its Spanish American counterpart, it set the tone for
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Figure 1.1. Contemporary
bird’s-eye view of Belo
Horizonte with topography
and resources on the
background. Drawing by
Felipe Correa.
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how positivist thought2 might be brought to bear on the conceptualization
of urban plans for the region.

The Origins of a New Regional Capital

The desire to replace Ouro Preto as the capital of Minas Gerais dates back
to the late eighteenth century. Founded in the late 1600s as a mining camp,
this small regional capital became the epicenter of the Portuguese Amer-
ican gold rush. Built within a complex topography with limited connec-
tions to the rest of the province and the coast, this small capital town con-
solidated, throughout the 1700s, the greatest concentration of Portuguese
wealth in the Americas. Across the first half of the eighteenth century, Ouro
Preto, also known colloquially as Villa Rica (rich village), amassed a power-
ful mining elite and became a significant economic and cultural counter-
point to the littoral economies of Rio de Janeiro and Sao Paulo. Yet, the sud-
den decline of gold mines in central Minas Gerais in the latter part of the
eighteenth century placed Ouro Preto in extreme economic decline, trig-
gering a territorial disarticulation at the scale of the province that defined
the need for a new symbolic center for the region. Minas Gerais, once dom-
inated by a singular industry—gold—had throughout the 1800s signifi-
cantly diversified its economy. The northern portion of the province had
focused on cattle ranching while the southern regions of Mata and Sul had
become substantial producers of coffee, establishing stronger connections
to the Brazilian capital—Rio de Janeiro, at the time—and to the burgeon-




ing economy of S3o Paulo, a frontier town that was rapidly flourishing as a
commercial hub for coffee growers.3 By the 1890s, the newly minted “state”
of Minas Gerais relied primarily on taxes collected from coffee revenue in
the south, shifting the balance of power from the time-honored miners
to a new agrarian elite. This evident slump of the state’s economy paired
with additional revenue brought by the proclamation of the First Brazilian
Republic in 1889 instigated southern industrialists to revisit the idea of a
new capital for Minas Gerais and to conceptualize the idea of a showcase
city that could effectively represent a new economic and social order for the
region.4 They wagered that the formation of a new center could guarantee
the unity and progress of the state by reshuffling the economy of Minas
Gerais’s hinterland away from the neighboring markets of Rio de Janeiro
and Sao Paulo and into an economic hub of their own. By 1890, while argu-
ments about location and specifics regarding a new city were at an all-time
high, the mining elites of Ouro Preto and the new coffee entrepreneurs of
the southern regions agreed on the need for a new state capital, paving the
way for the first substantial city-making experiment in Brazilian history.

In the transition of Brazil from empire to republic, power shifted from
Rio de Janeiro to the state capitals, giving Minas Gerais significant political
and economic sovereignty. State governments gained the ability to control
former imperial land and levy export taxes and the power to borrow and
negotiate bonds overseas.5 Paired with the desire of mineiro elites to mod-
ernize the region, this new access to political power and financial resources
facilitated the construction of the new capital under the stewardship of
Afonso Pena (1847-1909),6 who was elected governor of the state in 1891.
As Senator Gomes H. Freire de Andrade would state in a congressional
address, “with these new political and economical conditions, we can create
for Minas, a new model capital; a great destination in the Brazilian union,
rich, populous and beautiful.”” Through a political figure—designer align-
ment similar to that of Juscelino Kubitschek and Oscar Niemeyer in Bra-
silia seventy years later, Afonso Pena and Aardo Reis were the key figures
responsible for the materialization of Belo Horizonte. Pena, a lawyer by
training, entered the Brazilian political scene quite early in his professional
life, serving first as a representative of Minas Gerais in congress and later
as secretary of war, agriculture, and justice in the decades prior to his gov-
ernorship. It is perhaps during his time as part of the presidential cabinet
that his obsession with a new capital that could reorganize the larger pro-
ductive hinterland of Minas took shape. Upon his appointment, the new
governor saw the necessity for a project that could give Minas a new lease
on life, namely the construction of a city that would stand apart from the
colonial overtones of Rio de Janeiro and Sdo Paulo. Pena fully believed in
the transformative effects that the inscription of a modernist plan could
have in the interior of the country.

Pena recruited Aar3o Leal de Carvalho Reis (1853-1936) to head the tech-
nical commission charged with advising congress on the best possible site
for the new city. Reis, an engineer and mathematician raised in Rio de
Janeiro, exemplified a progressive-minded urban elite committed to setting

Belo Horizonte 15



Figure 1.2. Triangulation
study of the region prior

to the construction of Belo
Horizonte. The survey was
used to calculate distances
between towns, extraction
sites, and the new capital.
Courtesy of the Arquivo
Publico Mineiro.
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Figure 1.3. Plan of Belo
Horizonte drawn by Aarao
Reis in 1895. Courtesy

of the Arquivo Publico
Mineiro.
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the nation’s path to modernization. Trained at the Politécnico do Rio de
Janeiro, he was convinced of the unassailable power of engineering to con-
struct the environment. Although associated with positivist thought and
political reform in Rio,8 Reis had served as an engineer in the Ministry
of Agriculture under the then-minister Afonso Pena, the man who would
a decade later retain him for the construction of Minas’s new capital.9 In
debates that had waxed and waned for more than a century, Barbacena,
Belo Horizonte, Juiz de Fora, Paratina, and Virzea do Marcal were all sites
that had been previously considered as possible hosts for a new capital.
Reis immediately rejected Barbacena, Paratina, and Juiz de Fora. The first
two lacked sufficient water for a city of 200,000 inhabitants, and the third
site’s proximity to Rio de Janeiro was problematic from a competitive per-
spective. The two viable choices were Virzea do Marcal, where the state had
significant landholdings, and Belo Horizonte, due to its relative flatness
within the more extreme topography of the region. After a contentious vote
in congress, the gently sloping hills of Belo Horizonte, then home of the
remote village of Curral del Rey, became the site of choice. In less than four
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18  ARegional Capital

years, and right before the end of Pena’s mandate, a new monumental city
was to be inscribed into the central landscape of Minas Gerais.

A Progressivist City Plan in Brazil

Faced with the challenge of designing a new city, Reis relied on a regu-
larized urban grid enhanced with baroque city-making principles. His
technical training, which forced him to rely on method, was also inspired
by larger humanist utopias of the Renaissance along with the “system-
atic application of science to human affairs stressed by Auguste Comte,”
whose positivist philosophy was actively promoted in the final decades of
the nineteenth century by elites in Rio de Janeiro who sought a progressive
template for social order and material development. Comte, who coined
the term “sociology” (social physics) in mid-nineteenth-century France,
believed that all cultures advanced in three stages, namely the theological,
metaphysical, and positive (provable knowledge). Positivism, with its focus
on materialism and utilitarianism, gained favor at a time when the Cath-
olic Church, the monarchy, and slavery were all seen as obstructing Bra-
zil’s social and material progress.10 So impressed was Brazil with Comte’s
positivism, the country’s government chose to adorn its national flag with
the motto “Ordem e Progresso” (order and progress). Homologies between
industrial progress, social order, and the form of the city abounded dur-
ing this period of change.!! The proposed plan for Belo Horizonte driven
by traffic organization and hygiene acknowledged the efficiencies affiliated
with orthogonal grids, yet it also banked on the monumentality of diago-
nals, the visual trope of forced perspectives, and the placement of monu-
mental buildings along a major axis in order to construct a spatial frame-
work of a scope and ambition adequate for a new capital.

While Reis was aware of the major urban expansion projects in
Europe and the Americas throughout the nineteenth century—Baron
Haussmann’s avenues in Paris, Ildefons Cerda’s expansion of Barce-
lona, Torcuato de Alvear’s construction of the Avenida de Mayo in Bue-
nos Aires—it was Pierre UEnfant’s 1791 plan for Washington, DC, a grid-
iron with superimposed diagonals carefully fitted into the morphology
of the Potomac River, that was the greatest reference for Reis and Belo
Horizonte. While Paris, Barcelona, Mexico City, New York, and many city-
building projects at the time were transformations and expansions of exist-
ing historic cores, the desires of Reis and of the First Republic resonated
more with UEnfant’s tabula rasa approach. This offered a progressivist
model that would yield a type of city in complete opposition to the more
organic development of colonial cities along the coast.

This divide between colonial city models and the aspirations of the First
Republic also relates to the different approaches to city planning in the Por-
tuguese and Spanish Americas. The Spanish Crown made the legibility of
the colonial city a priority, and the deployment of the urban grid was a cru-
cial component of a colonization process in which almost one thousand
towns, from major cities to remote villages, were founded within the tight
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strictures of the Laws of the Indies.12 In opposition to the strategic inscrip-
tion of the Spanish grid, the Portuguese relied more on the definition of a
public space from which a more idiosyncratic network of roads extended
outward, conforming to the contours of the land and establishing a less leg-
ible structure for urbanization. It is this feeble colonial city model that Reis
reacted against, convinced that the power of engineering and methodical
thought would give him new spatial order worthy of accommodating the
ambitions of the First Republic.

Bound by the Curral ridge (Serra do Curral) and the Arrudas River, the
plan drafted for Belo Horizonte was a balance between technical efficien-
cies and compositional beauty. Proposed as a city for two hundred thou-
sand people, it was composed of three concentric areas: a clearly defined
city center, a suburban zone, and a productive hinterland. Reis’s main act
in the plan, the city core, was composed primarily of two juxtaposed regu-
lar systems: an orthogonal grid with square blocks 120 meters in length,
complemented by a maxi-grid placed at a 45-degree angle. This “diagrid”
was meant to accommodate crosstown traffic while also serving to create
the monumental effect typical of a diagonal within a gridiron. Reis set a
clear hierarchy between the two grids. The orthogonal system was defined

Figure 1.4. Original plan
of Belo Horizonte. Redrawn
by Felipe Correa.
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Figure 1.5. Original plan
of Belo Horizonte showing
the hierarchies of the

grid and block structure.
Drawing by Felipe Correa.
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by 20-meter intervals, while the maxi-grid was set at 35 meters, establish-
ing a clear system of streets and avenues. A third element, a main boule-
vard 50 meters wide (later named for Afonso Pena), would link the city
from its lowest to its highest point. The northern and lower end of the bou-
levard would terminate in a small park fronting the river, while the higher,
southern end would house the civic center. Reis cleverly capitalized on the
topographic discrepancy of the terrain in order to create a clear compo-
sitional axis and an impressive forced perspective. A collection of plazas
and smaller-scaled parks further accentuated the checkerboard grid, creat-
ing secondary centralities within the plan. These points generally served as
sites for important civic buildings throughout the city. In a direct manifes-
tation of his reformist ambitions, Reis located the municipal cathedral and
the congress at opposite sides of the main boulevard, asserting a clear sepa-
ration between church and state.13

above

Figure 1.6. Study of the
multiple block types that
could emerge from the
Belo Horizonte plan’s
original parcel structure.
Drawing by Felipe Correa.

below

Figure 1.7. Axonometric
study showing the diversity
of building types that Belo
Horizonte’s original block
and parcel structure could
accommodate. Drawing by
Felipe Correa.
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Conceived primarily as an open structure, the city grid was tightly cir-
cumscribed by Avenida do Contorno, a ring road defining the grid as an
object within the undulating landscape of central Minas Gerais. Justified as
an edge that would demarcate a difference in taxation rates, the perimeter
road was conceived in a manner reminiscent of medieval glacis,14 protect-
ing the cultivated center from the lesser suburban zones and the adjacent
hinterland. Only the geometries of water could bypass this formalized dis-
tinction between city and periphery. Driven by gravity, water did not respect
the artificial order of the grid as it followed the path of least resistance
toward the basin.

Given little attention in most literature about the city, the proposed sub-
division of the 120-meter block was of critical importance to the structure
and evolution of Belo Horizonte. The parcel structure designed by Reis

Figure 1.8. Plan of the . . . .
prgposed parkbyReisand  alowed for a gradual fracturing of the block into six equal pieces measur-
Paul Villon as part of the ing 20 by 40 meters. These were then further subdivided into smaller par-
°Ifigi“g' Belo H°ffizg“te cels with varying frontages and depths. A consistent 90-degree rotation of
. Courtesy of . Co
Eﬂan ouriesy o1 e the basic block type throughout the plan allowed for a diversified street
useu Historico Abilio . > ) .
Barreto. edge, creating nonsymmetrical rthythms along opposite sides of the streets.
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While the subdivision template has been drastically altered over time, its
elements are present throughout most of the blocks in the city center. It is
only in the moments where the orthogonal blocks are cut by a diagonal that
the parcel layout cannot adjust to the irregular geometry and the subdivi-
sion strategy becomes less effective.

The deliberate construction of nature played a pivotal role in the overall
organization of the Belo Horizonte plan. Working in collaboration with the
French landscape architect Paul Villon (1841-1905), Reis defined an 800-by-
800-meter plot of land as the main city park. Located on the southeastern
edge of the city in close proximity to the river, the park parcel was shifted
from the diagonal grid in order to assume a position on an axis with Ave-
nida Alvares Cabral. The proposed plan for the park existed in complete
opposition to the harsh city geometries that surround it. It was conceived as
a ludic space for metropolitan recreation where soft meanders paired with
topographic shifts create a place in the city to escape the city. The river that
for most of the plan occupies a peripheral space along the southern edge of
the city was cast as a protagonist in the park. Here, the stream is pulled into

Figure 1.9. Photograph of Belo Horizonte taken above

the Avenida Afonso Pena in 1948; the image shows how
pollarded trees help accentuate the directionality of the
diagonals. Photo owned by author.
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the central garden and co-opted by the drifting contours of Villon’s park,
then released back into its course. The role of landscape in contributing
to the spatial quality of the city expanded far beyond the boundaries of the
park. As in Paris, an enfilade of heavily manicured trees defined the edges
of all major avenues. Over time, this element would become a significant
visual landmark in the city. A 1950 article on Belo Horizonte in the Balti-
more Sun stated, “The first thing that impresses visitors is the shape of the
trees that line the avenues. Each tree is trimmed in such a way that forms a
perfect square, and proud natives pointed out that this is undoubtedly the
only city in the world that offers this sight.”15

The suburban ring encasing the city center grid—a component of the
plan that was less clear in its conceptual underpinnings and technical
guidelines—was an attempt to create a bucolic setting that, through sharp
differentiation, could highlight the primacy of the city center. Conceived
as a lax mesh with selective points of contact with the core, the suburbs
of Reis’s Belo Horizonte were meant to accommodate country homes and
small-scale orchards. This strategy followed a land use pattern that had
successfully emerged in Rio and S3o Paulo in the early nineteenth cen-
tury and would certainly have been known to Reis.16 The plan called for
nimble, irregular streets that adapted to the steeper topography outside the
city core. Street widths were intentionally limited to 14 meters in order to
preserve the arcadian atmosphere of the ring. Reis envisioned a series of
service roads across fields, the slenderness of each road to be dissolved by
the expansiveness of the open landscape. It was a concept that was rapidly
abandoned due to the arrival of the car and urban migration in the first half
of the twentieth century.

La Plata: Belo Horizonte’s Older Sister

Of critical importance to the conception and early development of Belo
Horizonte was the influence of its slightly older sister, the city of La Plata,
implanted in the province of Buenos Aires only a decade earlier. Political
conflict between the Argentine federal government and the province of
Buenos Aires resulted in the designation of Buenos Aires as an autono-
mous district and the creation of an ideal city that would serve as capital
for the province. Founded in 1882, La Plata became that ideal plan, located
sixty kilometers from Buenos Aires in the heart of the province. Pedro Ben-
oit (1836-1897), an architect and engineer who had previously worked for
the city of Buenos Aires, led the team that would draft the plans for La
Plata, a perfect square with an orthogonal grid containing thirty-six blocks
on each side cut by a system of diagonals that provided the compositional
framework for the disposition of institutional buildings within the general
city fabric. An exercise that revisited the classic grid layout of the Spanish
American city by introducing the principles of the progressivist model,1”
La Plata received incredible acclaim in Europe, obtaining the grand prix at
the Paris Universal Exhibition in 1889 and being labeled as the city of Jules
Verne.18
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The plan for Belo Horizonte has a striking resemblance to that of La
Plata, and Reis was likely aware of the Argentine project. Both cities share
the 120-meter square blocks encased in a larger system of diagonals that
promise more effective circulation and a sense of axial monumentality.
Yet, though both cities share the same underlying concepts, the specifics
of each geography—the inherent flatness of the Argentine pampas and the
aggressive topography of the Minas region—made two very different urban
projects out of the same parti. While the tight geometries drafted by Benoit
could be easily inscribed in the flat canvas of the Argentine hinterland, Reis
had to confront a highly differentiated surface with drops in elevation that
forced him to break away from the regularity of the former. Reis’s surren-
der of symmetry marks the major departure from the Benoit plan. In Belo
Horizonte, the siting of major public buildings and civic open spaces is
informed by topography and responds to a logic of high points, low points,
and visual corridors rather than to the rigidity of a symmetrical composi-
tion in plan. Avenida Afonso Pena is a key example of this adaptation. Its
prominence does not rely on occupying the center of the plan, but rather
it links in a straight line the plan’s highest and lowest points, resulting in a
heavily differentiated urban ensemble.

The Infilling of an Urban Template

In 1897, the capital of Minas Gerais was transferred from Ouro Preto to
Reis’s ambitious city. If indeed much of the inner ring plan had been laid
out, only a small portion of its streets had been paved and a miniscule
number of its buildings erected. The new regional capital, housing mostly
public servants, was far too large for the mere ten thousand inhabitants
it hosted at the time. The clear zoning defined by Reis exacerbated this
emptiness, as the harsh demarcation of uses compelled dwellers to take
long walks along a barren landscape. This quality did not escape the eye of
Joaquim Nabuco—an important Brazilian statesmen and the first Brazil-
ian ambassador to the United States—when he visited the city in 1907. As
he was driven along Avenida Afonso Pena by established local residents,
Nabuco candidly asked, “and when do we get to the city?”19 The sense of
monumental vacancy that characterized Belo Horizonte during its initial
decades would be shared by Goidnia and Brasilia in their infancies many
decades later.

Two key factors shaped the slow development of Belo Horizonte. The
first was the grave economic crisis that hit Brazil during the first decade
of the twentieth century. Hyperinflation paired with a global fall in coffee
prices hit the country’s economy hard, severely affecting Minas Gerais.20
The second and perhaps more significant constraint was that Belo Hori-
zonte’s modernization, which arrived in the form of a progressivist plan by
Reis, was never followed by the technical modernization—primarily mobil-
ity infrastructure at a regional and national scale—that would allow the
new city to successfully evolve as an economic hub. Despite its geometric
grandeur, Belo Horizonte remained extremely remote and disconnected
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Figure 1.11. Belo
Horizonte as drawn in
1941, with a portion of
the park already sold for
real estate enterprises.
Courtesy of the Arquivo
Publico Mineiro.
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28  ARegional Capital

during its first decades of urban life. It was only with the investment in rail
infrastructure almost three decades later that the city gained geographic
relevance in the region.2!

By the late 1920s, the ghost-town image of Belo Horizonte had been rap-
idly supplanted by that of a booming regional center, while the urban tem-
plate provided by Reis was quickly thickening with built mass. During the
1920s, Minas became the state with the most extensive rail network in the
country, as Belo Horizonte was positioned at the juncture of two major
lines, Brazil’s Central Railroad and the West Minas Line. An essential pub-
lic works project aggressively guided by mineiro politicians, the West Minas
Line drastically changed the role of the city vis-a-vis the territory and the
nation. The implementation of rail within the larger territory broke down
rural isolation, shifting Belo Horizonte from peripheral town to urban cen-
ter. The new network placed the city as the main transportation and com-
mercial hub of a large and thriving hinterland along north, west, and cen-
tral Minas Gerais. The new rail infrastructure also facilitated the export of
massive quantities of iron ore, turning Belo Horizonte into the epicenter of
a second mining rush in the region.22

The new interface facilitated by rail between the city and open territory
led to three transformative elements that defined Belo Horizonte through-
out the 1930s and 1940s, the period of the most intense consolidation of its
city center. One was the emergence of a strong and diverse manufactur-
ing industry, heavily influenced by the extraction of iron ore, that quickly
branched out into other production lines as well, including textiles, pro-
cessed foods, and consumer-based industries.23 The primarily bureaucratic
function of the city became rapidly hybridized with the introduction of
other programmatic uses, including warehouses, factories, and commer-
cial areas, many of which sprung up along the edges of the main rail line.
The second element was the emergence of a strong service-based econ-
omy driven primarily by a banking industry that catered to agricultural and
industrial credit-seekers in the region.24 The financial industry also began
to make its mark on the city through the introduction of important bank-
ing halls erected along the city’s major avenues and through its role as a
key player in the financing of urban development in the city. The third and
final element was the massive urban migration from the hinterland to the
city. Workers from smaller and not as well-to-do municipalities left their
agricultural lives behind in order to take part in the new social order offered
by the resplendent new capital. These three processes rapidly shifted Belo
Horizonte from a city mostly tasked with housing administrative bureau-
cracies into an up-and-coming regional city.

This unprecedented urban growth tested the principles of Reis’s plan.
The swift consolidation of the city’s grid exemplified the project’s ability
to bring together a multiplicity of urban uses under a clear spatial frame-
work. The plan effectively set organizational parameters while not com-
pletely defining the specificity of the city’s urban form. In retrospect, the
fractal subdivision of the block has proven to be the most effective tool
Reis offered. On one hand, it provided for the accommodation of diverse
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Figure 1.12. Aerial views
of Belo Horizonte showing
the densification of the
grid in the late 1940s.
Top, 1948; bottom, 1940s.
Photos owned by author.



Figure 1.13. Photo-
montage of the Juscelino
Kubitschek Residential
Complex by Oscar
Niemeyer. Cover image
from Conjunto Governador
Kubitschek: a coletivizagao
do conforto (ca. 1952).
Courtesy of the Canadian
Centre for Architecture,
Montréal.
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building footprints within a single block, helping blur the harsh bound-
aries imposed by the original monofunctional zoning requirements. On
the other hand, it allowed for the consolidation of parcels in order to
increase density through mid- and high-rise building types. This combined
approach resulted in an urban morphology for Belo Horizonte not dissim-
ilar to the one observed by Rem Koolhaas in Delirious New York and later
proposed in The City of the Captive Globe (1972)25—an urban model where
a heavily regularized urban plan yields an extreme diversity of vertical ele-
ments, making the urban section the key space of architectural experimen-
tation in the city. This effect is further heightened in Belo Horizonte due
to juxtaposition of the vertical densities with the area’s extreme topography.
In 1956, an article in the New York Herald Tribune praised the city, stating,
“Although only fifty-five years old, the city today has a population of 400,000
and thanks to the careful planning of its pioneer builders it is a garden city
despite its skyscrapers and ultra modern buildings.”26

Modern Architecture Trailing the Modern Plan

While Reis’s plan for a city in Minas Gerais undoubtedly contributed to the
modernization of Brazil, modern architecture did not arrive to the region
until much later. Only when Juscelino Kubitschek (1902-1976) became
mayor of Belo Horizonte in 1940 did modern architecture met the mod-
ern plan. Born in the state of Minas Gerais into a family of modest means,
Kubitschek would become a resolute admirer of modernism, testing in
Belo Horizonte what he would later refine in Brasilia. Kubitschek’s strong
belief in building as the most effective form of governing gave birth to two
critical projects for Belo Horizonte, projects that utilized modernity as the

Conjunio Govemador Kubnschek
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Figure 1.14. Sketches of urban life at
the Juscelino Kubitschek Residential
Complex by Oscar Niemeyer. Images
from Conjunto Governador Kubitschek:
a coletivizagdo do conforto (ca. 1952).
Courtesy of the Canadian Centre for
Architecture, Montréal.
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purest symbol of progress and advancement in the region. Two key proj-
ects epitomized the arrival of modern architecture to the city. The first was
the Pampulha lake complex, a recreational hub and tourism center sited in
a man-made lake that would serve as the city’s main reservoir. The second
was the Juscelino Kubitschek, or “JK” complex, a two-tower condominium
project that experimented with the intensity of vertical living within the
context of Reis’s plan.

Designed by a young Oscar Niemeyer (1907-2012)—it was, in fact, his
first set of built projects—Pampulha was primarily a leisure and recreation
center promoted by Kubitschek as a way to diversify the by now strong
industrial economy in the region with the introduction of an emerging
tourism enterprise. Located ten kilometers north of the city center, the new
complex included a casino, a dance hall, a yacht marina, and the St. Francis
Assisi Church. Conceived as a sanctuary—a place to escape the burgeon-
ing city Belo Horizonte had become—the project was characterized by Nie-
meyer’s expressive plastic sensibility and further complemented by a land-
scape shaped in collaboration with the father of Brazilian landscape design,
Roberto Burle Marx (1909-1994).27 Both in concept and image, Pampulha
was a critical project for the development of Belo Horizonte. And though
it was outside the bounds of the city center, it reenacted the success of the
very center it had escaped. Over time, the facility’s own success established
it as an independent anchor for future urban growth, and Pampulha would
soon boast a residential district and a complement of cultural and educa-
tional facilities such as the Federal University of Minas Gerais.

The JK complex, launched in the early 1950s, introduced hyperdensity
into the fabric of Belo Horizonte through a large-scale mixed-use residen-
tial complex—a radical move in a sleepy city which at that time maintained
a population of less than four hundred thousand. Conceived by the same
politico-design duo behind Pampulha (Kubitschek/Niemeyer), the project
was to be sited in Raul Soares Square.28 Like Niemeyer’s famed Edificio
Copan in S3o Paulo (designed from 1950-1952), the project aimed to exert
a broader impact on the city by extending beyond the regularizing unit of
the city block. In amplitude, the JK complex was to be the Rockefeller Cen-
ter of Belo Horizonte. Through the conceptualization of inventive residen-
tial types, the complex would bring a layer of innovation to a city that was
already at the forefront of architectural and urbanistic experimentation in
the South America of the mid-twentieth century. The project was conceived
as a pair of towers sharing a mixed-use base sliced by a street. The first
tower (Tower A), a twenty-three-story thin slab running 120 meters long,
sat over a mixed-use base that filled an entire 120-by-120-meter block, once
again testing Reis’s scheme and its ability to accommodate such intense
density. Tower B, on the opposite side of the street, filled an irregular block
with a taller tower that stood thirty-six stories high. In total, the complex
provided over one thousand residential units and had the capacity to hold
approximately five thousand residents. One and a half blocks could poten-
tially contain 1.5 percent of the city’s total population.29



Original plan

Figure 1.15.

for Goiania drafted by

Attilio Corréa Lima in 1931.
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Figure 1.16. Plan for
Goiania reworked by
Armando Augusto de
Godoy, 1932.

34 ARegional Capital

While the ambition of creating a city within a city was a noble one, the
implementation of the complex did not follow as planned. Dogged by con-
struction delays, the first units of Tower A were not delivered to their own-
ers until the late 1970s—some twenty years after the building’s conception.
The completed complex, a much more rudimentary version of its original
architectural model, never lived up to its initial expectations and marks an
ambitious yet failed experiment in the larger urbanistic history of Belo Hor-
izonte. While not successful in its own right, the project nonetheless intro-
duced a scale of housing and a mode of domestic space that was unique to
the state of Belo Horizonte and to Brazil and that would soon be absorbed
and promulgated in projects throughout the country.

Belo Horizonte as Model

Despite initial criticisms, Belo Horizonte was generally seen as a major cat-
alyst for the cultural advancement of Brazil’s First Republic. The concept
of constructing capital cities—primarily state capitals—as a way to claim
and reorganize the country’s interior became a priority for national and
state governments throughout the twentieth century. Belo Horizonte had
responded so effectively to the social and economic agenda implemented
by a late nineteenth-century progressive elite that in the early 1930s Pedro
Ludovico Teixeira, then governor of the state of Goids, proposed the con-
struction of a brand new capital for his home state, a proposal that received
full federal support from President Gettlio Vargas.30 Goids was then suffer-
ing the aftermath of a gold rush comparable to yet much more modest than
its neighbor, Minas Gerais’s. Similar once again to the situation in Minas,
the location of the original capital in Goids was at odds with the flourishing
agricultural economy that was emerging along the southern edges of the
state.3! In the fashion of Belo Horizonte, a plan was drafted for a new capi-
tal to be located 100 kilometers south of old Goids, the former seat of power.
The new plan aimed at eroding the decadence set in place by the foregone
gold era through a precise act of modernization exemplified in the ideals of
the modern city. It would encapsulate the arrival of progress and economic
development to this interior state.

The original plan for Goidnia—neoclassical in spirit—was drafted
by Attilio Corréa Lima (1901-1943), one of the first architects trained in
Brazil, who was heavily influenced by Versailles and nineteenth-century
French planning principles.32 Corréa Lima’s proposal was later reworked
by Armando Augusto de Godoy, who altered the original plan by introduc-
ing garden city principles that in many instances were at odds with the axial
monumentality of Corréa Lima’s vision.33 The original scheme organized
sectors along a monumental axis with an administrative center located at
the highest point of the site. Godoy maintained the monumental axis of
the original plan, but the outline of the residential quarters adjacent to it
changed dramatically, primarily due to the heavy influence of Ebenezer
Howard and his garden city model, in which residential sectors and neigh-
borhood units were encased by landscapes with a soft geometry.
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One part Versailles, two parts Letchworth, Goidnia’s plan presented
a dual and contradictory position toward the very hinterland that it was
tasked with restructuring. On the one hand, the neoclassical planning
strategy clearly defined the cultivated city as something other than its adja-
cent hinterland. On the other, the garden city ideals opened up a more
nuanced dialogue between city and productive countryside, a model that
worked well given the tropical vegetation of the region. The design of Goia-
nia resulted in a city with the most eclectic collection of planning principles
in all of South America. While the political ambitions were similar to those
of Belo Horizonte, Goiinia contributed to further expanding the notion of
the capital city as an experimental project, paving the way for the arrival
of the new national capital of Brasilia two decades later. It appears more a
matter of destiny than coincidence that Belo Horizonte would be the city
where Juscelino Kubitschek would first test the virtues of modern architec-
ture as a device for nation building. In many respects, the mission of build-
ing a new capital city for Brazil emerged from efforts that had already been
realized in Minas Gerais. The Brasilia project put forward by Lucio Costa
with the unassailable guidance of Kubitschek and Niemeyer absorbed the
lessons of Belo Horizonte and Pampulha; Brasilia was to be, above all, an
engineered landscape that prepared the ground for the showcasing of mod-
ern architecture. In the final estimate, the immediate symbolic weight of
that effort was anchored firmly atop a broader modernity in Brazil long
accrued through the urban planning and design experiments hatched in
view of a new century.
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Figure 1.17. Aerial view
of Belo Horizonte today
with Juscelino Kubitschek
Residential Complex in
the foreground. Photo ©
Stringer/Brazil/Reuters/
Corbis.
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A Mining Town Constellation
Maria Elena

In the clear air of the desert of northern Chile the traveler by plane sees the geography of the
nitrate district as a whole in a way that is totally impossible for the observer on the ground. The
setting of the nitrate pampa, between a low old-age mountain belt on the west, dropping precipi-
tously several thousand feet to the ocean, and the lofty Andes with their surprisingly even sky line
far away to the east, is spread out in a single comprehensive view; and directly below is revealed
every detail of the nitrate diggings and the oficinas, or extraction plants, and of the complicated
network of railroads, roads, trails, and burro paths by which all of these are tied together and to
the coastal ports and the narrow, irrigated valleys at the foot of the Andes that furnish some of
the supplies for the workers.

John L. Rich, “The Nitrate District of Tarapaca, Chile: An Aerial Traverse”

This chapter’s epigraph is taken from an account of the intricate landscape
of mines and towns photographed from the window of a Panagra (Pan
American-Grace Airways) commercial flight in the late 1930s; its author,
John L. Rich, sought to encapsulate the legacy of more than forty years of
nitrate extraction in the Atacama. A geographer from the University of Cin-
cinnati, Rich bore witness to the footprint of an operation driven by trans-
national mining enterprises—primarily British and later American—that
had affirmed Chile as the global leader of the natural nitrate market. The
product wrested from the earth by this network of settlements, saltpeter,
was a mineral that, until replaced by a synthetic version in the 1940s, was
used worldwide in many aspects of daily life: in food production through its
use as an agricultural fertilizer, in war as a basic ingredient in gunpowder,
and in entertainment by way of its use in magic tricks. While short-lived,
Chile’s nitrate boom set off an extraction and urbanization process of an
unprecedented scope and scale in the Chilean desert, one that reshuffled
economic, migratory, and urban patterns nationwide.

A hexagonal figure defined by a central square and crossed by two prom-
inent diagonals makes up the plan of Marfa Elena, the oldest surviving
nitrate-mining encampment in South America.l At first glance, the town’s
image resembles the European military cities of the sixteenth and seven-
teenth centuries: a singular and autonomous urban model that sits in com-
plete opposition to the landscape where it is sited. A deeper, more expan-
sive look at the history of nitrate and copper extraction in Chile, however,
frames the insular town of Marfa Elena, founded in 1926 by Guggenheim
Brothers (which later became the Anglo-Chilean Nitrate Company)2 as a
key reference point within a much larger territorial project. It stands as an
emblem of a resource extraction network that throughout the first half of
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Figure 2.1. Bird's-eye
view of the urbanization

network along the Atacama
Desert. Drawing by Felipe

Correa.
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Figure 2.2. Photographs
of nitrate extraction sites
in the Atacama Desert; the
photos were taken by John
L. Rich from the window
of a Panagra commercial
flight in the 1930s.
Courtesy of the American
Geographical Society.

the twentieth century brought an experimental model of urbanization to
the remote confines of the Atacama Desert. Over the course of fifty years,
from coast to mountain, the territory was peppered with such cities and
towns, deposits, and railroad lines, domesticating one of the harshest and
most barren landscapes across the globe.

The Desert and the Nitrate Boom

In the desert of present-day northern Chile, the confluence of extreme arid-
ity, age-old hills, and sources of nitrogen have led to an enormous concen-
tration of caliche, the raw material that yields sodium nitrate, or “saltpe-
ter.” Caliche occurs as one of the cementing constituents of a crust formed
between two to ten feet below the earth’s surface, and caused by the pre-
cipitation of salts carried upward by groundwater.3 This sub-layer, which
can range from a few inches to several feet in depth and which contains the
greatest concentration of nitrate, is what becomes the raw matter that can
easily be processed into marketable sacks of saltpeter. In the case of this
region, nitrate deposits were found at intervals along a five-hundred-mile
linear stretch in a long narrow belt known as the Chilean pampa, bound by
the Andes mountain range along the east and the Pacific Ocean along the
west.4 The random presence of caliche along this middle ground between
coast and mountain spawned the creation of an industrial settlement pat-
tern through the deployment of hundreds of oficinas salitreras, or saltpe-
ter mining offices, unfolding an industrial occupation of the ground that
would drastically alter the pampa, the coastal towns along the Pacific, and
the Andean towns east of the pampa.

While the export of nitrate in Chile dates back to the mid-1800s, it was
only with the incorporation of three northern provinces—Tacna and Tara-
pacd, formerly owned by Peru, and Antofagasta, at one time part of Bolivia—
that caliche could be extracted and processed at a scale that allowed Chile to
dominate the global supply of nitrate. The Atacama Desert, which until the
second half of the nineteenth century was barren land with almost nonex-
istent settlement, suddenly gained the attention of national governments as
nitrate extraction gained momentum around 1850, when mostly European
and Chilean enterprises started extracting the resource on Bolivian and
Peruvian soil on a more industrial scale. As the nitrate industry expanded,
Bolivia imposed a tax on all nitrate extracted by Chilean companies. This
political action was backed by Peru, resulting in a tax war better known
as the War of the Pacific. Chile’s victory resulted in the incorporation of
the two contested provinces. More importantly, the victory gave this thin,
three-thousand-mile-long nation a monopoly on all natural nitrate deposits
along the western coast of South America.

The consolidation of Chile’s political boundaries paired with new min-
ing technologies that increased the speed and quantity of nitrate extraction
allowed the Chilean government to rely on saltpeter exports as the back-
bone of its national economy. With new taxes on nitrate, the government
was able to completely reform its public coffers. While conservatives lob-
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Figure 2.3. Aerial
photograph of the nitrate
town Maria Elena. Courtesy
of Google Earth.

IS

bied for a reduction in sales taxes and land rents, liberals saw in nitrate
taxes a surplus with which to finance education and infrastructure.5 Either
way, nitrate was at the center of Chile’s early twentieth-century economic
agenda, and between 1885 and 1919 the nitrate tax provided more than half
of the state’s revenue, which itself skyrocketed by 500 percent over the cor-
responding period.6 As the government restructured its fiscal strategy to
rely on mining revenue, the desert of the Chilean north shape-shifted from
barren land to nitrate Eden.

The reliance on nitrate required the implementation of new extraction
technologies that could more efficiently capitalize on the riches of the Ata-
cama subsurface. Not unlike many other South American countries in the
post-independence era, Chile looked to France for art and culture and to
England in regard to technology and commerce. In 1879, the British engi-
neer James Humberstone introduced the Shanks refining process, a new
system that replaced boiling caliche with a steam-based process similar to
the one that was used in the production of soda, into the mining indus-
try.” The Shanks system became the dominant model for nitrate extraction,
further entrenching British investment in the north of Chile. This new
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method not only increased the speed of nitrate production but also scaled
up the spatial footprints of the mining operations. The level of investment
absorbed by the newly implemented refinement system combined with the
new scale of production it enabled completely transformed the landscape
of nitrate production across the pampa. Whereas the more artisanal min-
ing operations scattered throughout the desert were composed generally
of a few tents and a dozen manual shovels, the oficinas salitreras, or saltpe-
ter offices, produced a truly modern industrial footprint that set the basis
for the urbanization of the Atacama Desert. Conceived primarily as iso-
lated company towns sprinkled throughout the landscape of the Chilean
pampas, the oficinas salitreras became the nodes of a constellation of cit-
ies and towns that would come together to domesticate the harshness of
the Atacama and to put this parched landscape to work on behalf of nitrate
extraction.

The Evolution of a Territorial Network

Patrick Geddes, the redoubtable turn-of-the-century Scottish biologist
turned urban and regional planner, once said, “It takes a region to make
a city” The case of the Atacama Desert is no exception.8 Here, the spatial
requirements of nitrate extraction, processing, and export defined a net-
work of interdependent settlements that formed a new model of urbaniza-
tion in the region. In an arid context where the traditional agrarian struc-
ture of the Spanish colonial latifundio had no relevance, a new industrial
order prepared the ground for urbanization, constructing complex spatial
relationships between town and desert, tied together by the punctual preci-
sion of the railroad. While this scarcely populated region of northern Chile
had traditionally been defined by a territorial break between coastal city and
Andean town, imposed by the arid band of desert between them, this rift
would be quickly erased by the systematic deployment of more than sev-
enty oficinas salitreras in the years between 1890 and 1920. Following the
European model for the industrial town, each outpost was a ready-made
city complete with mining facilities, office space, and full service residen-
tial quarters for company employees. Despite the fact that the oficinas were
conceived as autonomous and self-sufficient spatial units under single
ownership, the methodical distribution of these industrial outposts across
the pampa created a new middle landscape between coast and mountain
that allowed for an east-west regional network to unfold. The nitrate offices
had a substantial ripple effect on the territory, defining four key settlement
types—the coastal city, the railroad hub town, and the Andean oasis, along
with the aforementioned oficina—that articulated the urban footprint of
the territory. In a manner reminiscent of Patrick Geddes’s “valley section,”
where the city is conceived as only one part of a much larger set of inter-
related settlements, the nitrate cities of the Atacama revised the traditional
Spanish colonial boundaries between country and town and constructed
a constellation of desert communities, of diverse scale and purpose, that
evolved while constantly supporting and modifying each other.
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Figure 2.4. Map showing
the relationships among
port cities, nitrate offices,
railroad towns, and oasis
towns defined by cantons
and districts. Drawing by
Felipe Correa.

The demarcation of the canton as the main geopolitical subdivision sys-
tem and the gradual expansion of rail infrastructure set the stage for the
articulation of the diverse settlement types that dotted the desert. The prac-
tice of using the canton as a unit had previously been implemented in Tara-
pacd at the beginning of the nineteenth century while the province was still
under Peruvian control.10 The canton was once again employed in the late
1800s to define a cluster of oficinas in proximity to each other and connected
by rail to the closest port city. A private nitrate-extraction town, then, was
strategically located between a western port city that supplied raw materi-
als for the extraction process and served as the nitrate gateway to the world
and an eastern Andean oasis that served as a source of food and water for
the industrial town. Through the rapid expansion of extraction sites and
rail east of the Pacific, each canton was methodically arranged with at least
one port city, a railroad town, caliche fields with their accompanying indus-
trial towns, and some form of access to an agricultural oasis. Throughout
the first decades of the twentieth century, approximately twenty-three can-
tons, two hundred oficinas salitreras, and twenty coastal cities comprised
the nitrate extraction landscape of Chile.11 The cantons were further orga-
nized into five districts, including Tarapacd in the north, followed by Toco,
Antofagasta, Aguas Blancas, and finally Taltal on the southern edge of the
Atacama. Each district had one or two primary port cities that also main-
tained direct interface with a point of origin for a primary or secondary rail
line. The connection between seaport and rail gave cities like Antofagasta,
Mejillones, Taltal, and Tocopilla a great competitive advantage, as most of
their economic growth was tied to the distribution of nitrate to the world.

The Cantén Bolivia, also known as the Cantén Central, best exemplifies
the articulation of this territory from ocean to mountain range. While most
of the nitrate extracted in the 1800s came from the Tarapacd district, it is the
Cantén Central, south of Tarapacd in the Antofagasta region, that became
the epicenter of the region in the early decades of the twentieth century.
The area was known for having caliche of lesser quality than Tarapacd’s; the
exploitation of its subsurface became feasible only with the advancements
of the Shanks system and the arrival of British capital. This canton, located
in a valley ninety kilometers northeast of the city of Antofagasta, benefited
from the early construction of a rail line that linked the port of Antofagasta
to the town of Las Salinas approximately 130 kilometers inland from the
Pacific Ocean. Construction started in the early 1870s with predominantly
Chilean capital in what was at the time Bolivian soil, reaching Las Salinas
in 1887. The corridor was further expanded in the years after the War of the
Pacific to reach present-day Bolivia, making this one of the few rail lines in
South America to cross an international border. Following the thalweg of
a narrow valley, the rail line became the main infrastructural spine of the
industry. As oficinas salitreras proliferated from west to east, they each built
private branches that tapped into the main line.

The port of Antofagasta, the intermodal rail town of Baquedano seventy-
two kilometers inland, and the oasis town of Calama became three key ele-
ments in the formation of this new frontier. The city of Antofagasta was
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Propiedad exclusiva de W. PAow v Cia, Valparaiso y Antofagasta.

above

Figure 2.5. Panoramic
view of Antofagasta’s bay
in the 1920s. Photo by W.
Patony CIA.

right

Figure 2.6. The
foundational plan for

the city of Antofagasta,

by José Santos Prada,
1869. Courtesy of Eugenio
Garcés.
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founded in 1866 shortly after José Santos Ossa Vega (1827-1878), a well-to-
do Chilean banker and saltpeter entrepreneur, discovered deposits in the
Antofagasta Bay. These deposits were rapidly claimed by the Melbourne
Clark and Company, a British and Chilean partnership that would later be
known as the Compania de Salitres y Ferrocarril de Antofagasta, the enter-
prise that ultimately would inherit Ossa’s extraction rights.12 Construc-
tion of Antofagasta began in 1869 following a plan drafted by José Santos
Pradal3 that followed a conventional gridiron layout with a central plaza,
reminiscent of most Spanish American grids. What was new in the context
of the plan was a large parcel of land, almost the same size as the original
checkerboard, which was labeled “property of Melbourne Clark and Co.”
This plot of soil soon became the point of origin for the Antofagasta—Las
Salinas rail line. These yards, paired with the adjacent cove, soon to be a
port, set up the infrastructural dyad that accelerated the enlargement of the
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town. Four revised city plans in the course of seventeen years—by Fran-
cisco Vidal Gormaz in 1880, Nicanor Bolofia in 1895, Abd-el-Kader in 1903,
and Ramén Zufiiga in 190714—demonstrate the speed at which Antofa-
gasta expanded. These plans show urban development in a direct relation-
ship with the extension of the rail lines into the pampa and the exploitation
of deposits in Cantén Central. This harbor-hinterland dialogue formed the
basis for the development of most water’s-edge cities in the region. Cities
such as Coloso, Taltal, and Tocopilla also expanded in a similar manner. As
more deposits were exploited inland, more port cities reaped the rewards.

The railroad town also became a significant type of settlement in this
desert-industrial landscape. Constructed as regional capitals of the rail-
way network, these intermodal hubs brought discrete moments of urban
development into the emptiness of the desert. The station towns of Baque-
dano and Pampa Union are the most compelling examples of railroad-
based urban life in Cantén Central. Ninety kilometers northeast of the
port of Antofagasta, Baquedano was originally only one more point along
the Antofagasta—Bolivia line. Its prominence emerged from the construc-
tion of the 1,800-kilometer ferrocarril longitudinal, an early twentieth-
century railway system that ran north-south along the pampas and linked
the newly acquired territories of Tarapacd and Antofagasta with central
Chile.15 Baquedano became the main node between the two lines, serving
as the primary hub connecting nitrate country in all directions. Defined
by a single street less than one kilometer long adjacent to the rail yard, the
town became a significant staging ground for the nitrate industry and for
the future development of rail infrastructure in the region. In addition to
its status an important maintenance hub for both lines, it was also charac-
terized by large warehouses that consolidated basic supplies such as coal,
mining machinery, and everyday essentials that could then be distributed
to each oficina. Further, the hub accommodated rail passengers overnight,
which required the opening of a number of rail motels.16 In the case of
Pampa Union, the town evolved out of the need for a service outpost that
would provide basic goods and entertainment. Founded as part of a hos-
pital complex that would provide medical services to the canton, Pampa
Union became more famous as the main center for nightlife and prostitu-
tion in the region.

The importance of the oasis town as a support settlement for the nitrate
industry cannot be overstated. From the foggara-based oases in Fezzan,
Libya, to Reyner Banham’s mechanized “America Deserta,” the oasis has,
across space and time, acted as a magical threat capable of unfolding the
promise of settlement in an arid terrain that by definition resists domesti-
cation. The case of the Atacama Desert and the extraction of nitrate recalls
this timeworn pattern. Here, settlements in close proximity to limited
sources of water became urban centers in parched valleys along the Andes
mountain range, serving as the main providers of water and food to ofici-
nas and the railroad. The city of Calama is a case in point. The introduc-
tion of mining drastically changed the scope and role of this remote urban
town, whose population grew from fewer than one thousand inhabitants
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Figure 2.7. Contemporary
photograph of the
turntable at Baquedano
Station. Photo by Alejandro
Rojas Arancibia. Courtesy
of Alejandro Rojas
Arancibia.

at the turn of the twentieth century to about forty thousand in the 1940s.17
A point along the Camino del Inca, Calama gained relevance during the
nitrate boom. Not only did its close proximity to water and rail make Cal-
ama an archetypal agricultural town, but it also became an ideal location to
accommodate the large numbers of migrant workers who were indirectly
related to the mining industry. The strategic role of Calama in the physical
footprint of nitrate extraction went beyond its usefulness as a quaint oasis
town. Calama and the larger Rio Loa valley became the site of a series of
hydrological projects that would provide water to the railroads and min-
ing sites. The first pipeline, built in 1888, tapped into the Loa River in San
Pedro, thirty-eight kilometers north of Calama.1® The aqueduct, running
for more than three hundred kilometers parallel to the Antofagasta—Bolivia
rail line, became the first large-scale waterworks project in the region built
primarily to fill the water tanks of vapor locomotives.

Despite the periodic fluctuations of the global nitrate market, the Chil-
ean saltpeter industry and its affiliated infrastructures saw unassailable
growth throughout the first two decades of the twentieth century—devel-
opment due in no small part to the accelerated demand for nitrate dur-
ing the First World War, which gave Chile a natural global monopoly on
the mineral. In 1913, an article in the New York Times extolling the value of
Chilean nitrate in the global economy commented on a recent investment
by the Schwab Company in Chilean iron ore. John Barrett, described by the
newspaper as “an encyclopedic man on facts and figures of the kind,” stated
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that “the phenomenal thing to him in Chile was her nitrate deposits. . . .
“This nitrate zone is as barren as any place on earth. It is one of the para-
doxes of nature’s laboratory, because no living thing can find nourishment
here, although from these very nitrates nourishment is given to impover-
ished soils all over the world.”” The global market’s reliance on Chile for
nitrate paired with the Chilean government’s mineral-dependent tax rev-
enue structure encouraged development in all of the other nitrate-rich dis-
tricts of the Atacama Desert. They all followed a model of urbanization
similar to that of Antofagasta and the Cantén Central where the technolog-
ical improvements of the Shanks system further expanded the constella-
tion of extraction offices, ports, and support towns. The oficina salitrera and
its kit of parts provided an instant city model that became the most salient
archetype of industrial urbanization in the Atacama.

The Superblock in the Desert

The proliferation of oficinas salitreras throughout the Chilean desert is one
of the most expansive and radical experiments in modern industrial town
planning. As Eugenio Garcés Feliti has argued in Las ciudades del salitre,
both the Renaissance military cities of the sixteenth and seventeenth cen-
turies—Scamozzi’s Palmanova or Vauban’s Neuf-Brisach—and the town
models of nineteenth-century social utopias such as Robert Owen’s ideal
village are clear precedents for the formal structure of the nitrate extraction

Figure 2.8. Aerial view of
the oasis town San Pedro
de Atacama. Photo by Mary
Meader, 1937. From the
American Geographical
Society Library, University
of Wisconsin-Milwaukee
Libraries.
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Figure 2.9. Scalar
comparison of the nitrate
offices along the Cant6n
Central that operated
with the Shanks system.
Drawing by Felipe Correa.

camps.!9 The systematic construction of a seemingly self-sufficient urban
unit lends itself quite easily to this analogy. At first sight, the deployment of
a walled city—designed and built in a single phase—strikes a remarkable
resemblance to the geometric forms of the Renaissance city plans. Further-
more, the formation of an urban colony for a population between five hun-
dred and 1,500 inhabitants, far removed from any established urban set-
ting where people could work at mechanical and manufacturing jobs, had
clear parallels to the social utopias that reacted against fast-paced industri-
alization in nineteenth-century Europe.20 Yet the translation of these ideas
across the Atlantic Ocean and under quite distinct political and economic
models resulted in an urban experiment that was distinct from the ideal cit-
ies of Scamozzi or Owen. While the reference cities and the nitrate towns
relied on single, large-scale pieces of real estate, the oficinas were primarily
organized and financed as private entities with a singular purpose, with no
distinction between the public and private realms. In this manner, nitrate
towns along the Atacama resonate more with Alan Colquhoun’s descrip-
tion of the superblock as an institutional construct, where large urban frag-
ments are built under unified financial control and consciously designed as
single entities.2! Advancing from west to east, following the discoveries of
new nitrates and serviced by the expanding rail infrastructure, the figural
imprints of these experimental superblocks expanded along desert sand.
The architecture of the oficinas salitreras was not about providing a new spa-
tial model for a more just society but rather served as a device to improve
productivity and profit. Heavily driven by a large-scale symbolic form and
built through the relentless repetition of architectural types, the oficinas
became the most visible emblem of capitalist progress in northern Chile.
Most if not all of the oficinas built within the Cantén Central shared a
similar spatial structure. The industrial plant, the rail yard, the social and
administrative center, the residential quarters, and the residue mound were
the staple components that made up the nitrate superblock. The plant con-
tained the Shanks machinery for the extraction of nitrate from the caliche
and was generally housed in a tall, steel-frame warehouse. The warehouse
was directly adjacent to the railway that contained loading tracks, locomo-
tive depots, and maintenance facilities. These private tracks built within
the ground of the oficina then linked to the main line that ran through the
center of the canton. The social and administrative center made up the epi-
center of urban life inside each complex. Most of the oficinas offered the
same basic services, chief among them a school, a supermarket, an infir-
mary, a library, and public bathrooms. Most of these services tended to be
grouped together along a central plaza, activating the space and making it
the focal point for social interaction. This central plaza was also the site of
more informal gatherings such as concerts and cards games. The residen-
tial quarter, generally disconnected from the social area, was the largest
single component of the oficinas. This quarter was organized in compact
rectangular blocks that formed a gridiron, the geometry derived from the
systematic aggregation of a limited number of unit types, guided by efhi-
ciencies in construction methods and use of materials. Two block types
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became the most commonly used across the oficinas. The first was com-
posed through the aggregation of long, narrow units that formed a double
row, with each unit having direct access from the street. The second block
type, a variation on the first, introduced a thin passageway inside the block
that linked all the inner patios. While the second block type was less com-
pact, and therefore less efficient to build, it was much more desired by resi-
dents. The passageway provided a new scale of collective space that offered
very different amenities than did the more formal plaza in the town’s cen-
ter. Finally, the artificial mountain created by the piling up of processed
soil also became a ubiquitous element of these camps. Over time, these
mounds would achieve substantial heights and become important icono-
graphic elements in the landscape. Francisco Puelma (1907-1932), Acon-
cagua (1908-1931), José Santos Ossa (1910-1926), Arturo Prat (1912-1931)
and Chacabuco (1924-1938) were among the most important saltpeter
camps within Cantén Central. They all relied on the Shanks processing
system and were built following the model of components described above.
Of the list of oficinas within Cantén Central, Chacabuco was the most ambi-
tious in production volumes and civic aspiration.

Sited approximately one hundred kilometers inland from Antofagasta
and built as a walled citadel bounded by arid emptiness, Chacabuco exem-
plified the notion of an autonomous physical entity sitting in complete
contrast to its surrounding landscape. Opened in 1924 when the nitrate
industry had just taken a hit from the economic turmoil caused by the First
World War, its construction resulted from the consolidation of smaller ofi-
cinas owned by the Lautaro Nitrate Company, which would later become
the Anglo-Lautaro Nitrate Company. Many of the materials used by Cha-
cabuco were recycled from the smaller oficinas that had closed due to the
consolidation process. Similarly, much of the labor from the recently shut-
tered camps also migrated to Chacabuco, concentrating most of the nitrate
extraction from the canton in a single larger facility. By 1930, the complex
covered a surface of 350,000 square meters and had a population of workers,
administrators, and families equaling about seven thousand inhabitants.

Conceived and implemented by William J. Clayton—a Chilean engi-
neer of British descent who had overseen the construction of many other
oficinas in the region22—Chacabuco was charged with displaying a care-
fully choreographed image of urban life and progress for those who were
part of this great mining enterprise. The organization of the town revolved
around a large, 100-by-100-meter open plaza. The northern and western
edges were flanked by housing and basic services, respectively, while the
east and south sides were defined by industrial facilities. The plaza was not
just the main focal point where city met industry but also the only point
of controlled access into the gated enclave. While most services along the
western edge of the plaza were predictable—a supermarket, the infirmary,
a church—it was the construction of an elaborate theater with a capacity of
over one thousand seats that was a peculiar characteristic of this town. Ris-
ing three stories high, the auditorium was one of the tallest structures in
the complex. On one hand it portrayed an unprecedented level of urbanity
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for such a remote region; on the other, it reminded the town dwellers that
even entertainment was in the hands of corporate management.

The organization of the residential blocks followed the patio-row
house configuration seen in previous oficinas. Most units, for both work-
ers and administrators, shared a similar layout, but differed in the ameni-
ties offered within. Those assigned to workers were rather rudimentary,
with no private bathrooms or running water and in some cases no kitchen.
Workers would generally have to use the public bathrooms located at the
center of the residential quarters and in some cases would have to start a
corner fire in the patios in order to cook. The administrators’ units were
appointed with all the amenities that the workers” housing lacked and later
even included hot running water through a pipeline that was connected to
the processing plant to take advantage of the heat generated in the nitrate
extraction process. While the separation between the two social groups was
not distinguishable in the urban form of the town, the housing units were
clearly zoned, with the higher-end housing occupying blocks adjacent to
recreational fields.

The late 1920s and early 1930s saw the heyday of Chacabuco. Its life as a
nitrate town was short-lived, and all production abruptly ceased by 1938. A
new nitrate processing technique invented in the United States known as
the Guggenheim system—named after the family enterprise that funded
the first mines using this new technology—rendered the Shanks system
obsolete and uneconomical, forcing Chacabuco to shut down. The closed
plant’s future was as grim as that of its predecessors; following a famil-
iar pattern, it would soon be abandoned, looted, and turned into a ruin.
In 1971 the ghost town was designated a historic landmark, and two years
later it was reopened during the military dictatorship of General Augusto
Pinochet. From 1973 to 1975 the Chilean armed forces appropriated the
town and used it as a detention camp for left-wing leaders and other sub-
jects who posed an alleged threat to the totalitarian regime. The same
small-gauge line that once transported nitrate riches down to Antofagasta
now carried political prisoners up to Chacabuco, and the perimeter wall
originally erected to separate economic progress from wilderness would,
decades later, separate hostages from freedom. These years marked the
darkest period in the history of this remote enclave.

A Shift in Scale: Maria Elena and the Guggenheim System

The injection of US capital into the struggling nitrate industry of Chile in
the 1920s was a major catalyst for the urbanization of the Atacama Des-
ert and for the production of natural nitrate overall. Investments made
by Guggenheim Brothers, who already had stakes in the Chilean copper
industry, along with the development of a new and more mechanized pro-
cessing technique known as the Guggenheim system, drastically changed
the financial, technological, scalar, and social dynamics of the oficina sali-
trera. With the opening in 1926 of the Oficina Coya Norte—later renamed
Marfa Elena in honor of Mary Ellen Condon, the wife of Elias Anton Cap-
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Figure 2.12. Interior
and exterior views of
the Chacabuco Theater.
Photographer unknown,
1929. Courtesy of Album
Desierto, Chile.
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Figure 2.13. Contem-
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Figure 2.14. Plan of
Oficina Maria Elena.
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pelen Smith who was attributed with inventing the Guggenheim system—
Chile saw the largest and most ambitious oficina built to date. Its plant was
expected to produce six hundred thousand metric tons a year, four times
more than Chacabuco, and the industrial facility was to be paired with a
new high-profile town that could attract and retain 7,500 workers and their
families in the middle of the desert. Sited seventy kilometers inland from
the port of Tocopilla within the Toco district, Maria Elena was to provide a
new lease on life to a decaying industry that could no longer compete with
its synthetic counterpart.

The Chilean government, whose nitrate tax was at risk due to the com-
petitive disadvantage of natural nitrate, opened a dialogue in the early
1920s, via Washington, DC, with Guggenheim Brothers, the firm that had
patented Cappelen Smith’s method for extracting nitrate a few years prior.
The original intention of the Guggenheims after these conversations was
to serve as consultants to the nitrate industry, helping existing oficinas shift
from the Shanks to the Guggenheim system. The efficiencies in produc-
tion costs and the economies of scale offered by the new, mechanized sys-
tem could make natural nitrate once again cost-effective enough to com-
pete in the global market. As Daniel Guggenheim stated on the virtues of
his new method:

Our firm after many years of research in our New York laboratories,
has developed a new process for the extraction of Chilean nitrate from
the Chilean nitrate rock, known as Caliche. Our engineers have also
developed a new system for mining the Caliche employing mechani-
cal methods instead of old hand mining methods hitherto employed.
With these two developments, both radical in their departure from
previous methods, a new era has opened up for the Chilean nitrate
industry.23

Central to the Guggenheim system was a new extraction process based
on leaching at or near atmospheric temperatures and on a crystallization
process through refrigeration that guaranteed greater results. While the old
Shanks system could extract only 50 or 60 percent of the nitrate in the cali-
che, the Guggenheim system could extract up to 95 percent. In addition,
the new system could also process caliche with only 6 percent of nitrate—
the previous method had a threshold of 14 percent—drastically increasing
returns in existing deposits.

The Guggenheims’ proposal encountered significant resistance from
both the British-dominated private industry and the Chilean government.
While in general both sectors agreed on the benefits that new extraction
technology would bring to the industry, they were also skeptical about how
it would restructure the industry. The private sector felt threatened by Gug-
genheim Brothers, who had previously demonstrated interest in nitrate
mining. The government was nervous about the impact the new, mech-
anized method would have on the already soaring unemployment rate
across the desert, an issue that had already plagued the government, lead-
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Figure 2.15. View of the
larger-scale Guggenheim
processing equipment at

Oficina Maria Elena, 1930.

Courtesy of the Museo de
Antofagasta.
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Figure 2.16. View of
Oficina Maria Elena from
outside the gates, 1930.
Courtesy of the Museo de
Antofagasta.

ing several times to violent confrontations between the owners of the ofi-
cinas and the labor force that had migrated to the desert.24 The resistance
they encountered to the technology transfer led Guggenheim Brothers to
secure a Chilean patent for their extraction process, and they tested the
technology in which they had invested by forming their own oficina. In Sep-
tember 1924 the Chilean government sold a large amount of its holdings
in unworked nitrate grounds. The Guggenheims took advantage of the sale
and purchased a significant amount of nitrate-rich land. Further capitaliza-
tion occurred when they purchased the Anglo-Chilean Nitrate and Railway
Company and organized the Coya Norte syndicate, establishing the neces-
sary relationship of deposits, labor, and transportation to make of the soon-
to-be Oficina Maria Elena a success.

The technological shift from the Shanks to the Guggenheim system,
in conjunction with the conflicts between the Chilean government, Gug-
genheim Brothers, and the struggling nitrate industry, had a direct impact
in the reshaping of the physical and experiential identity of the Chilean
nitrate town. Three elements became crucial in this rebranding. First, the
new extraction method drastically altered the image of the nitrate miner,
changing him from an artisanal laborer who processed caliche with his
bare hands into a white-coated technician who pressed buttons on a control
panel. The aspirational lifestyle of this new type of worker demanded living
and working accommodations that were much less rudimentary than those
of their predecessors. Second, the general discontent of laborers in previ-
ous oficinas and the perception that the Guggenheim system would further
escalate unemployment in the region were seen as risks that had to be mit-
igated by way of a new industrial complex and town that could showcase
an unassailable rebirth of Chilean nitrate through US capital. Third, while
the number of employees needed per metric ton of nitrate was much lower
than it had been with the previous system, the vast scale of this new enter-
prise required at least 2,500 workers,25 many of them at higher ranks than
before, making the new Guggenheim enterprise a highly desirable source
of employment. The town of Maria Elena, designed in New York and inter-
preted by local engineers in Chile, was tasked with embodying this new
aura of progress, and in so doing it had to reassert an image of economic
progress in nitrate country.

The plant at Coya Norte, later Maria Elena, was built in an architec-
tural style reminiscent of a Mexican Spanish mission26—an image bor-
rowed from the American Southwest that perhaps the authors associated
with the aridness of the Chilean pampa—and opened its doors in the fall
0f 1926.27 The town plan was drafted in early 1924 by the architect Harry
Beardslee Brainerd (1887-1977) in collaboration with the engineer Hjal-
mar Ejnar Skougor (1884-1932) as part of an architectural partnership that
would continue after Maria Elena to become responsible for important
town plans, including one for the Canadian company town of Arvida, Que-
bec, for the Alcoa Aluminum Company.28 Brainerd and Skougor brought
to South America the ideals of the “city beautiful” movement emerging
in early twentieth-century North America, along with a sound desire to
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Figure 2.17.
Contemporary aerial view
of Maria Elena’s central
plaza. Photo by Ignacio
Infante.

improve the quality of life in industrial towns. Brainerd, whose interests
spanned architecture and city planning, was educated in architecture at
Columbia University and later joined the firm of Harvey Wiley Corbett and
George S. Koyl. His expertise in urban planning came from his training
with Robert D. Kohn, a prominent architect and city planner in New York
who would later join the team that conceived the canonical garden city plan
for Radburn, New Jersey.2? Skougor, also based in New York and known for
his interest in housing design, had in 1921 developed a plan for La Rosita, a
company town built in the state of Coahuila, Mexico, commissioned by the
American Smelting and Refining Company. La Rosita was also built in a
Mexican Spanish mission style and it is from Skougor’s experience in Mex-
ico that the team adopted this architectural style to redeploy in the south-
ern hemisphere.

From the start, the plan for the Guggenheims’ town was a radical depar-
ture from its predecessors. It abandoned previous towns’ singular foot-
print, in which workers and administrators coexisted in the same urban
area, separated only by zoning, in favor of a new, highly differentiated two-
piece composition. A dual configuration that included one town center
flanked by workers” housing, amenities, and industry and a second, more
beleaguered garden city for administrators, evocative of the early North
American suburbs. This more secluded enclave was known as the barrio
americano (American neighborhood), as most of its dwellers were high-
ranking foreign administrators. The town’s core was conceived as an octag-
onal superblock with four long and four short sides. Two diagonal streets
that crossed each other at the center plus two parallel streets that defined
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two edges of the central square made up the main armature of the town,
subdividing it into smaller quarters. As expected, the central square con-
tained the most common collective services, including a school, a super-
market, the workers’ union, a theater, a museum, and a library, once again
making the central square the heart of the town. While this configuration
had existed in previous oficinas, the difference in Maria Elena was the cost,
quality, and diversity of the products and services offered. These facilities
went well beyond basic subsistence, offering goods and services that would
be comparable to or better than those offered in cities along the coast at a
fragment of the price. As a longtime resident of Maria Elena recalls, “Every-
thing outside was unaffordable, it would cost four to five times more.”30
Sports facilities, also a crucial component of social life in Maria Elena, were
placed along the eastern and western edges. The facilities along the east
were assigned to the workers, while administrators used the western sports
fields, which also served as a buffer between the town and the suburban
enclave. The industrial facilities were placed to the north of the rail yards,
establishing a complete separation between city and industry.

While Maria Elena provided an overall improvement in quality of life to
the pampino,3! the provision of housing was the complex’s greatest short-
coming, where the differences among social groups were most noticeable.
Three main types of housing were available. Most workers lived in long,
thin blocks of attached patio houses adapted to the angles of the octagonal
town shape. While these units did have private kitchens, they still lacked
bathrooms, making the public bathrooms the key shared amenity within
each block. The second type was a long and thin residential dorm, generally
called a buque (ship) because of its resemblance to a large cargo ship. These
strip buildings made up of double-loaded bedrooms housed mostly single
workers, although many were later converted to family units due to the
high demand for family housing. In stark contrast to the workers’ housing
was the third type, the single-family home in the barrio americano along the
eastern edge of the town. Different not only in location but also in morphol-
ogy, the administrators’ villas came with a wide host of amenities including
private bathrooms. Sited on a hill, these residential units took advantage
of topography and views to create a more idyllic suburban landscape. Even
vegetation was introduced into this area in order to create a gated residen-
tial oasis on a hill overlooking the town center below.

Daniel Guggenheim’s hypothesis about the capacities of his new method
to extract nitrate proved to be true. The economies of scale and processing
efficiencies introduced by the Guggenheim method allowed natural nitrate
to compete with its synthetic counterpart across global markets, primarily
until the nationalization of the Maria Elena plant in 1968.

Still open today, Maria Elena is the last surviving oficina in Chile, even
though the last four decades have been harsh economic times for its resi-
dents. Changes in ownership—Maria Elena was privatized again in 1980—
along with a much stronger interest in copper extraction from the public
and private sectors have drastically changed the physical imprint and social
dynamics that once gave life to this model town in the desert. Owned by the
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Sociedad Quimica y Minera (SQM), the industrial town of Marfa Elena con-
tinues to operate today, yet in an effort to survive, corporate management
has eradicated many of the programs and services that instigated urban
life in the town, causing a radical change in identity and modus operandi
for its residents. One of the biggest modifications to Maria Elena has been
the introduction of weekly work shifts, where employees work for twenty
continuous days and then receive ten days off. As a result, many families
have moved to nearby towns like Antofagasta or Tocopilla that offer better
services and amenities, drastically reducing the population of Marfa Elena
itself and turning the town into a temporary dormitory for bachelors in a
manner far removed from its original mission as a hub for city life in the
desert. Today Marfa Elena is a typical example of an industrial town where
urban life has outlived the resources that prompted its generation. It sits
now as a derelict private town with a desperate need to become an inde-
pendent municipality where the citizens who remain can forge the town’s
future without the constraints imposed by its corporate patron.

The Fall of Nitrate and the Rise of Copper

Two main factors contributed to the end of the Chile’s natural nitrate
monopoly during the late nineteenth and early twentieth centuries. One
is the invention of artificial nitrates in Germany, which slowly took over a
market that previously was dominated solely by natural nitrates. The other
factor is the shift in the Chilean government’s focus, heavily influenced
by US capital, from nitrate to copper during the second and third decades
of the twentieth century. The Haber-Bosch process, a German method
invented in 1910 by Fritz Haber and later perfected by Carl Bosch, rapidly
emerged as the preferred method for nitrogen fixation, and by 1918 it was a
method of choice for producing ammonia-based artificial nitrate.32 Yet due
to the high demand for nitrates in the Americas and Europe during the two
world wars, Chile did not feel the effects of synthetic nitrate on the global
market until the mid-1940s. The survival of Chilean nitrate was also due to
a major marketing campaign sponsored by Guggenheim Brothers that pro-
moted the superiority of natural nitrate versus its synthetic counterparts.
Once the Second World War ended, the saltpeter industry in Chile came to
a standstill and all of the oficinas that had implemented the Guggenheim
system—with the exception of Marfa Elena—eventually shut down. Fur-
thermore, the rapid electrification of the world in the early decades of the
twentieth century, which saw the United States rise to prominence in the
global copper market, brought to Chile, also via the Guggenheims, a sig-
nificant amount of capital for the extraction of copper, another abundant
resource found throughout the Atacama Desert. With the aid of British
investment, Chile had served as the world’s top exporter of copper during
the mid-1800s. The national reemergence of that industry further accel-
erated the decline of the nitrate industry as the government saw greater
promise in copper as a source of income to replenish its public coffers.
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The reemergence of copper extraction in Chile, initially as a parallel
economy to nitrate and later as the sole major economic engine of northern
Chile, had a significant effect on the territorial dynamics of the region. The
copper industry capitalized enormously on the transportation networks
that had already been put in place to the service of nitrate exports. Copper
extraction sites such as Chuquicamata—established in 1915 and today the
largest open mine pit in the world—for many years tapped into the Antofa-
gasta—Bolivia rail line, until highway infrastructure supplanted rail service
and also kept the port cities of Antofagasta, Mejillones, and Tocopilla active.
Additionally, the copper industry continued to explore the spatial dimen-
sion of the desert mining town through the implementation of new com-
pany towns, such as El Salvador and El Pabellon del Inca, that relied on
the lessons learned from the experimental towns built in the region by the
nitrate industry. The former, built in 1959 by the Andes Mining Copper
Company, was conceived as a full-service town on the premises of qual-
ity of life, health, and recreation. More recently, El Pabellon del Inca, built
by the Compafifa Minera Dofia Inés de Collahuasi in 1999, exemplifies the
notion of a temporary camp.33 Generally viewed as a “hotel” for miners,
residences built on this new model rely on regional cities to accommodate
families and provides a much lighter footprint at the mining site by offer-
ing only temporary accommodation for seasonal workers. Today, the min-
ing industry continues to drive the economy of northern Chile, a territory
that relies heavily on the agricultural production of southern Chile in order
to sustain a desert population that has made a unique cultural landscape
out of mining the desert.

Post-extractive Urbanization

Due largely to the continued extraction of copper in the region, northern
Chile today continues to be a robust arm of the Chilean economy. And,
even though rail has been rapidly replaced by highway infrastructure, the
copper industry continues to vigorously sustain the interdependent rela-
tionship between port cities, extraction sites, and Andean oasis towns. Yet
the historically rich footprint of the late nineteenth- and early twentieth-
century nitrate industry continues to exist in an extremely derelict state
and is in desperate need of strategies that can guarantee a comprehen-
sive conservation of this landscape over time. The designation of Chaca-
buco as a historical monument in 1971, followed by the Baquedano rail-
way station in 198334 and the civic buildings of the town of Marfa Elena in
1999,35 has encouraged a series of nationally sponsored preservation initia-
tives in the region. This need for a preservation strategy has also been rec-
ognized internationally with the inclusion of Oficinas Humberstone and
Santa Laura on UNESCO’s list of world heritage sites.36 While these ini-
tiatives have been crucial in fortifying the legacy of nitrate towns in the
region, most instances are isolated and focus primarily on the material res-
toration of select buildings that are later designated as “must-see” tourist
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attractions. Although these conservation approaches are of immense value
to the region, they must also be reinforced with a larger management strat-
egy that can help rethink not only the historical relevance of the oficinas but
also new uses and programs for these abandoned spaces—across multiple
scales, from the individual building to the territory—in order to give this
landscape a new lease on life.

The many challenges posed by this derelict industrial landscape go far
beyond the preservation of historical buildings and include aging mobility
infrastructural networks, lack of basic services, and depopulation of post-
nitrate zones, among many others. Within this context, the most salient
issue concerns the large number of oficinas salitreras that exist today in
complete disrepair. With an overwhelming assortment of historical assets
in the middle of a barren desert and limited resources for preservation,
there has been a tendency to save only select architectural pieces from the
larger nitrate industry landscape to serve as memorabilia of an age gone by.
Instead, however, a more sustainable, long-term recovery strategy for these
towns requires the introduction of a new set of economies and uses that
will not only restore the physical appearance of the oficinas but also give
them a new reason to exist within the territorial dynamics of the Atacama
Desert. In this case, art, entertainment, and tourism could play a pivotal
role in reinventing nitrate country. Projects such as Emscher Park in Ger-
many are relevant references for the future of the nitrate cities of Chile.
Made up of seventeen independent municipalities across over eight hun-
dred square kilometers, the park resulted from the transformation of dilap-
idated coal mines, abandoned steelworks, and a contaminated river into a
new recreational amenity at a regional scale. The crux of its success was the
rebranding of an industrial landscape through the introduction of high-
profile art installations, turning it into a major tourist attraction that
received worldwide media attention.37 A strategy similar in scope and am-
bition to Emscher Park could help preserve Chile’s nitrate legacy as a global
tourist destination in South America, framing not only the oficinas but also
the entire nitrate network—port cities, rail infrastructure, extraction sites,
and Andean oases—as the object of transformation. As both Reyner Ban-
ham and John Van Dyke have claimed, the desert is a space for illusion and
fantasy. It is essential now for northern Chile to once again project a new
fantasy upon its desert, a sustainable fata morgana that reimagines these
derelict extraction sites as the scaffolding of an ethereal landscape.

64 A Mining Town Constellation
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Judibana and El Tablazo

The modest Venezuelan municipality of Judibana,! a mid-twentieth-
century model city built by the Creole Petroleum Corporation (a subsid-
iary of Standard Oil) outside the gates of its refinery in Amuay on the Para-
guand Peninsula, presents a case study of an urban project that occupies
a critical space between the corporation that constructed the town and the
broader society that ultimately inhabited it. A partially implemented plan
designed by the Chicago-based architecture and urban planning firm Skid-
more, Owings & Merrill (SOM) in the mid-1950s, it was modeled on post-
war suburban neighborhoods in the United States and showcased a new
company-town model for the Venezuelan oil industry that could be adopted
across South America. Conceived as a municipality rather than a gated cor-
porate enclave, the plan envisioned an open city for about fifteen thousand
residents.2 The layout, composed primarily of single-family homes with
private lawns, was anchored by a school, hospital, church, sports club, and
commissary and was banded together by extraordinarily lush, artificially
irrigated vegetation. Judibana allowed its foreign and local residents to pur-
chase property directly from the municipality, establishing new social and
financial relationships between the town and its citizenry and between Cre-
ole Petroleum and the state of Falc6n.3 Despite the town’s open configura-
tion, its initial occupants were primarily high-level oil executives. Yet if one
visits Judibana today, long after the patrimony of Creole Petroleum, the city
can be seen as an urban pilot project that took on a life of its own. As the
original urban structure evolved, the municipality has added many social
structures and groups to the town fabric. These have transformed this gar-
den city into a robust object lesson for future cities.

While geographically removed from Lake Maracaibo—the oil epicenter
of Venezuela—Judibana, with its expansive mid-century-oil-town history,
is a pivotal piece within the larger history of crude oil production in Ven-
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ezuela and the continent as a whole. Its physical aspirations, both in the
original design project proposed by SOM and in the abecedarian version
built by Creole Petroleum, exemplify many of the ideals of urbanization
and the struggles of the oil industry and the national government during
the country’s black gold rush. A singular example of the effects of oil in the
Venezuelan savanna, the city serves as a gateway to a much larger roster
of urban projects conceived by the government and the industry to address
the unprecedented migration and urbanization of western Venezuela that
followed the oil boom.

Lake Maracaibo: From Village to Campground

The dotting of the earth’s surface with extractive grids has, over time, trans-
formed pristine landscapes into environmental war zones. The case of Lake
Maracaibo is one of the most extreme versions of this story. While the exis-
tence of petroleum in northern South America has been known since the
colonial period—the first recorded oil export in Venezuela dates back to
1539 when a barrel was sent to King Carlos V of Spain under the belief that
it would alleviate him of gout symptoms—it was not until the early twen-
tieth century that Venezuela was altered by the trappings of oil. In 1905,
Cipriano Castro (1858-1924), then president of Venezuela, approved a new
mining code that granted him full authority to administer and concede oil
extraction sites without approval from congress.4 This law, which helped
grant extraction rights to many foreign corporations, set the stage for the
most aggressive spatial transformation of northern Venezuela in its history.

Lake Maracaibo—the largest lake in South America, with the city of
Maracaibo as its regional capital—had traditionally been disconnected
from Caracas and eastern Venezuela. Benefiting from rich agronomy along
nearby Andean slopes, Maracaibo capitalized on its fertile ground with the
cultivation of coffee, becoming a strong commercial hub for agricultural
products. The town’s geographic location at the northeastern edge of the
lake with direct access to the Gulf of Venezuela allowed for strong trading
ties with Curagao. From this Caribbean island, eastern Andean products
from Colombia and Venezuela gained access to global shipping routes and
the advantages of oceanic trade.5

Until the first three decades of the twentieth century, Maracaibo had
acted as the critical point of interface between the lake and open territory.
Small townships and precincts that dotted the lake’s edge provided basic
services and rudimentary boat transportation to an open and dispersed net-
work of hdticos. The hdticos were clearings in the landscape located approxi-
mately one mile from each other that included a patch of land for cultiva-
tion, a small house, and a water reservoir.6 These defined the basic unit of
property ownership and the organizational structure for subsistence agri-
culture. Artisanal agronomy was complemented by divi-divi lumber sales
that served as a secondary source of cash. The connection of Maracaibo to
the Caribbean made the lake the best possible conduit for the provision
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of goods into the belt of lowlands that encased it, a landscape defined by a ~ Figure 3.1. Current
bird’s-eye view of Lake

thicket of sporadic forests and scrub woods. This open system of villages  aracaibo and the Gulf of

and clearings would soon be replaced by the closed figure of the corporate  Venezuela, showing active

campground—a new spatial model that would splinter the operative struc- ::g g:zz:::‘;;z‘sz;‘i fas

ture and spatial identity of the region. Drawing by Felipe Correa.
While the country’s history of oil exploitation by national enterprises

goes back to the turn of the twentieth century, it was the eruption of the

Barroso 2 well in 1922, near Cabimas, that marked the beginning of the

global export industry.” Following the emblematic discovery of the well, the

Venezuelan government granted three large-scale international extraction

contracts. Standard Oil with its two subsidiaries, Lago Oil and Creole Petro-

leum, Gulf Oil with its subsidiary Mene Grande, and Royal Dutch Shell

Oil Company became the three key actors in the construction of Venezu-

ela’s oil landscape.8 Uninhibited by any natural feature, thicket, or ground

condition, the relentless grid of oil wells transformed the eastern edge of

Lake Maracaibo into an even forest of towers. A lattice of roads, power con-

duits, and telephone lines rapidly thickened this ephemeral grid. The pre-

oil lakeside villages were soon replaced by another village of shacks with

wooden walls and zinc roofs that housed the large bachelor population that

worked the oil fields. The proliferation of wells, tanks, and rudimentary

camps remodeled the coastal area around Lagunillas into the first major oil

hub of the region.
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Figure 3.2. Bird's-eye
perspective of the Creole
Petroleum town (Judibana)
proposed by Skidmore,
Owings & Merrill, 1946.
Courtesy of Skidmore,
Owings & Merrill.

68  Petrol Encampments

The growth of the oil sector around Lake Maracaibo and western Ven-
ezuela generated a polarized urban condition with two opposing city types.
The increasing demand for labor by the oil companies expanded the nature
and scale of the oil camp, constructing a corporate walled city that aspired
to an early suburban North American lifestyle. Outside the encampment
walls, however, another kind of city formed. Here was a set of entropic set-
tlements generated by regional migration, resulting in a patchwork of for-
mal and informal businesses that supported the booming oil industry. The
incongruous relationship between gated, patron-sponsored settlements
and self-built towns with minimal or no basic services became a major
point of conflict between oil corporations and the Venezuelan government.
The majority of housing compounds and urbanization projects that made
up the urban imprint of the oil industry in the region—these being public,
private, or public-private partnerships—were characterized by this bipolar
urban condition.

The rapid growth of the oil industry meant an unprecedented demand
for workers’ housing. In an effort to attract and maintain better-skilled oil
workers, generally called obreros, the companies built large numbers of
barracks made of wood siding with zinc roofs and lacking any means of
ventilation. Extremely poor in spatial organization and construction qual-
ity, these huts, which aggregated serially, severely underperformed in the
extreme heat of the region. The lack of domestic comfort only compounded



the stresses associated with laboring in the oil industry, resulting in a gen-
eral dissatisfaction with the quality of life in the camp.9 This persistent
complaint translated into new labor laws that required oil companies to
significantly improve living conditions for oil workers. New employment
regulations passed in 193610 paired with an increase in the number of more
demanding senior staff, both foreign and Venezuelan, paved the way for a
second-generation oil camp with spatial aspirations that went far beyond
the basic provision of obrero housing.

The 1930s and 1940s witnessed renewed camps around Lake Maracaibo
that were much grander in both scope and spatial ambition. These new
settlements more directly followed the patron-sponsored company-town
model, where maximum productivity and social behavior were directly
intertwined and guided the lifestyle of the compound. Their designers
were heavily influenced by the principles of efficiency and order promul-
gated by many of the company and industrial towns that had revolutionized
industry in the United States and Europe a few decades prior, such as Pull-
man, Illinois, and the Bata company town in Zlin.11 More self-sufficient in
nature, these new camps were designed for workers—mostly foreign—to
move into with their families, creating a gated city with a full roster of ser-
vices and amenities for everyone who was on the payroll of the corporate
sponsor.

The second-generation oil camps became messengers of modernity
within a mostly rural environment. These full-service enclaves, organized
primarily as buildings dispersed in the landscape, embodied a new life-
style that exercised a significant social and cultural change in the region.
Remote localities along the lake such as Cabimas, La Rosa, La Salina, Mira-

Figure 3.3. Lake Mara-
caibo Oil Derrick Harbor.
Photo 1952. Courtesy of
Felipe Correa.
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flores, and Tia Juana became the main sites for new campgrounds spon-
sored by the three oil giants operating in the region. The housing, its com-
plementary amenities, and the general spatial disposition of these towns
aspired to the comforts of a pre-war North American suburb. Completely
isolated from the realities of their context, these camps afforded the illusion
of a car-oriented middle-class lifestyle, constructed through the provision
of semi-detached or single family homes supported by schools, recreational
centers, and commissaries spread over a vast landscape. And, while the
provision of modern amenities offered some tangible and much-desired
improvements to the quality of daily life within the camps, the imported
image was ambivalent in its effect. As a dweller of one the camps described
them, “no one ever walks here. It seems as though people have lost the use
of their legs. The automobile has made us lazy. . . . I sit here looking out
on an empty street, the only movement being the wind pushing the trees
towards the north.”12 Despite such misgiving, the suburban image rapidly
permeated the compound gates and became the lifestyle to which Venezu-
elan migrants to the region aspired. Yet this idyllic garden could become a
reality only to those who were part of the limited group that worked for the
foreign oil enterprises.

Marked by clear physical and administrative barriers, the abyss between
the camps and the outside world was particularly harsh in Hollywood and
Las Cupulas, two full-service camps built by Creole Petroleum in the Cabi-
mas area. Adjacent to the oil tank farm and with limited points of con-
tact with the existing village, these compounds were developed as citadels
around which impoverished, informal settlements rapidly began to con-
geal. This clash between corporate enclaves and self-built settlements pro-
vided tangible evidence of the most vivid problem created by the oil indus-
try. As a capital-intensive enterprise with highly automated processes, oil
production generated large amounts of revenue for a small percentage of
society and could offer very limited employment for the lower socioeco-
nomic groups in Venezuela.

Throughout the 1960s, the Lake Maracaibo region and western Venezu-
ela were the sites of housing and urbanization policies that sought to renew
the area. Two pressing issues guided the transformation. The first was the
Venezuelan authorities’ effort to address the disparity in living standards
inside and outside the company camps and, in doing so, redress the social
disparity created by the oil industry. The government argued not only that
the country had to improve the quality of the urban landscape outside the
camps but also that it had to diversify the economy of the region in order
to improve the median income of those not directly affiliated with the oil
industry. The second issue came from the oil industry itself, which no lon-
ger wanted to pay for the social overhead of the camps. The corporations
argued that while it was essential for them to provide housing in the ini-
tial period of oil exploitation when housing, schools, medical services, and
stores were nonexistent in the region, it was no longer a necessity. As west-
ern Venezuela had developed rapidly during the oil boom, they argued, it
was now the government’s responsibility to provide adequate urban envi-
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ronments.!3 Furthermore, they claimed that the paternalistic model of the
company town was distracting from their main business purpose, since
employee complaints over basic services affected extraction performance.
A grievance about a schoolteacher or overpriced merchandise at the com-
missary went directly to the employee’s supervisor, creating an undesir-
able merger between domestic affairs and business. The desire for strong
government intervention in future urbanization plans combined with the
industry’s desire to relinquish some of its social responsibilities to the com-

Figure 3.4. Aerial view

of La Salina, a private oil
camp owned and operated
by Creole Petroleum at
Lake Maracaibo, 1949.
Courtesy of Felipe Correa.
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munity resulted in two pivotal projects for the region. One of these develop-
ments was a new, government-sponsored petrochemical growth polel4 in
El Tablazo near the town of Altagracia on the eastern edge of the lake, and
the other, a private initiative by Creole Petroleum, was the aforementioned
oil city of the future, Judibana, encrusted in the Amuay Bay.

El Tablazo: The Grid at the Scale of the Territory

In the spring of 1968, an interdisciplinary British team composed of Fores-
tier-Walker and Bor as architects and urban planners and Nathaniel Lich-
field and Associates as economic consultants, were hired by the Venezue-
lan Ministry of Public Works to plan a regional growth pole on the eastern
edge of Lake Maracaibo, opposite the city of Maracaibo. This new city,
called El Tablazo, revolved around the construction of a new petrochemi-
cal plant and was one of three planned new cities aimed at diversifying the
oil-centric Venezuelan economy. The two other cities were Muy Tuy—a
satellite an hour away from Caracas planned with the objective of alleviat-
ing pressure on the capital city from the unprecedented migration from the
countryside—and Ciudad Guayana at the intersection of the Orinoco and
Caroni Rivers, a major national growth pole tasked with reactivating the
economy of southern Venezuela.15 The planning team was tasked with the
conceptualization of an urban structure that could effectively accommodate
growth over time. The plan for El Tablazo was based on a series of vari-
ables that involved the changing rates of migration to the region, the future
performance of the oil industry in international markets, and the overall
success of the petrochemical plant. The team was given an initial target
population of twenty-five thousand inhabitants and an initial public works
budget of approximately one hundred million pounds (roughly US$2 bil-
lion in today’s currency).16 This target represented the base population that
the petrochemical plant as a singular industry was expected to support. It
was expected that the city would then expand in order to accommodate a
population of three hundred thousand by 1990.17

Forestier-Walker and Bor, who were later directly involved with the
design of the nonhierarchical super grid for the new town of Milton Keynes
in England, proposed a similar abstract grid concept for El Tablazo. Argu-
ing for flexibility and efficiency in routing patterns, they conceived of the
grid as a network of primary and secondary roads, anticipating the street
hierarchy that would be built into Milton Keynes. For El Tablazo, the team
proposed a maxi-grid based on a one-square-kilometer agro-urban unit that
would hold approximately ten thousand people. These units would gradu-
ally expand over time, allowing for multiple degrees of design control. Most
of this control, however, would be exercised within a high-density super-
block band running adjacent to all primary roads that would accommodate
housing and nonresidential uses.!® The soft center of each cell was less
planned and allowed for densification through self-built programs. Most
urban activities would be placed along the periphery of the superblock and
these would align with the projected bus service along the one-square-



Figure 3.5. Prototypical
superblock for El Tablazo
as proposed by Forestier-
Walker and Bor in 1968.
Redrawn by Felipe Correa.

kilometer grid. More residential and private in character, the interior of the
block would accommodate open spaces for sports and recreation. Select
portions of the grid were reserved for future industrial uses that would
further diversify the petrochemical business. From a series of aggregation
studies, three alternative configurations for the city were drafted for the
Ministry of Public Works: a linear plan, a gridded plan, and a T-shaped
plan.19 All three strategies connected the petrochemical plant on the north-
ern edge of the city to the small town of Altagracia about fifteen kilome-
ters south of the plant. In the end, the T-shaped plan was recommended
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Figure 3.6. Proposed
regional growth diagrams
for El Tablazo as proposed
by Forestier-Walker and
Bor in 1968. Redrawn by
Felipe Correa.
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as most effective in terms of both growth flexibility and mobility efficiency.
This configuration made sense, as it allowed for a greater density along the
water’s edge with a gradual decrease in urban growth as the city moved
into the hinterland. Described in 1969 by the Washington Post as an indus-
trial supercity where modern buildings would transform the skyline of the
landscape,20 the British design relied heavily on the abstract organizational
strength of the territorial grid. The project was set to bring a new form of
urban growth into this oil Eden, one that could accommodate a diversity of
economies.

Construction of the new town of El Tablazo was expected to begin simul-
taneously with the assembly of the petrochemical plant. Developed con-
currently in London and Caracas, the urban plan took approximately ten
months to complete. Upon delivery of the final report, the Ministry of Pub-
lic Works opened a small office in Altagracia. The post was tasked with
overseeing the development and implementation of the El Tablazo plan
over the course of five years. Yet, in the absence of institutional mecha-
nisms that would guarantee the implementation of the project, its effec-
tive realization was rendered impossible from the start. Representing the
national government, the ministry was too overloaded and understaffed to
advance a project of this scale, while agencies at the municipal level did not
have the political clout nor the administrative know-how to incorporate into
their workbook the execution of the proposed plan. And though the private
interests behind the construction of the petrochemical plant pulled enough
weight to see that project through, the ambitious plans for the accompany-
ing city slowly lost steam and vanished into thin air.2!

Judibana: The 0il City of the Future

On the opposite side of the public-private dyad from El Tablazo, in 1948
Standard Oil, through its subsidiary Creole Petroleum, sponsored a private
architectural competition to design the oil city of the future. What today
is the quaint municipality of Judibana evolved from the winning proposal
submitted by the architecture office of Skidmore, Owings & Merrill (SOM),
in which many of the ideals of high modernism were consolidated into a
planned community for approximately ten thousand oil workers and their
families across all social and economic strata. The epitome of what archi-
tectural historian Henry-Russell Hitchcock in 1947 called “bureaucratic
architecture,” SOM was an office where design did not depend on “the
architectural genius of one man” but on the “organizational genius which
can establish a fool-proof system of rapid and complete plan production.”22
At this time, SOM was one of a small but growing number of US-based
firms that could offer such organizational expertise. Having already devel-
oped a similar system of arterial roads for their design of Oak Ridge, Ten-
nessee—built in 1942-1949 for the Tennessee Valley Authority and the US
Atomic Energy Commission—SOM deployed a similar system and hierar-
chy in its plans for Judibana. While designed using many of the organiza-
tional premises of the company town, the project was conceived as a test






let of Tacuato. Creole, Shell and the govern-
ment jointly built the seventy-two-mile line,
essential for development of this desert area

reaches Paraguana through this pipeline, from
which a truck is drawing supplies for the ham-

Judibana-a New

REOLE'S best chance to put the new
ideas about oil communities into
practice came when it had to create an en-
tirely new community. This took place—
is still taking place—at Amuay Bay, on
the arid, windy and sparsely inhabited
Paraguana Peninsula, where the company
decided, soon after World War II, to build
a refinery and a deep-water marine termi-

TOPSOIL prepares the ground in the Plaza
Bolivar for planting grass and shrubs in front
of the eye-catching church and its bell tower

Kind of Oil Town

nal. Though these installations were oper-
ating by 1950, the making of Judibana as
an “open” town instead of an old-style
“closed”” camp has necessarily proceeded
more slowly. In the process, the company
has had to win acceptance for a lot of
novel proposals and to solve a lot of hu-
man problems. Though still unfinished,
Judibana today is a going concern.

TREES, hauled in by truck, lend shade and
grace to residential areas. There s little natu-
ral vegetation except scrubby bush and cactus

of the plaza at the left. The movie theater is at the
right. Straight ahead are residential streets

and, in the distance, some of the refinery tanks

THE TOWNSITE, seen from the t

bell tower overlooking the plaza, still looks
new and raw. The shopping center flanks the




site for a community integration plan in which the corporation’s mana-
gerial strategy sought to drastically lighten the corporation’s role as land-
lord and provider of basic services. Connected to Maracaibo by the Pipeline
Road, Judibana’s strategic location served as a nodal point between oil pro-
duction centers along the lake and global trade routes through the Carib-
bean Ocean. Labeled by its sponsors as an “open city,” Judibana was a sig-
nificant counterpoint to the closed oil camp predominant in the Maracaibo
landscape, and was presented as a unique asset to the oil worker. Describ-
ing the Judibana plan, the New York Herald Tribune stated, “the company
worker will lose nothing by this arrangement. In fact, he stands to gain, for
under the plan he can buy his own home with no down payment and ridic-
ulously low annual payments on a low price. And his house, under the new
plan, will be in a completely developed integrated community instead of
being in a company town.”23 The plan for Judibana aimed at breaking down
the barriers between the oil camp oasis and the strata of Venezuelan soci-
ety, in addition to reducing the dependency of employees on the company.

Skidmore, Owings & Merrill’s original plan proposed a broad array of
housing facilities organized in multiple configurations and spanning three
neighborhoods—the workers’ neighborhood, the junior staff neighbor-
hood, and the senior staff neighborhood—each offering separate accom-
modations to bachelors and married couples. While the housing configura-
tion was not that dissimilar to other oil camps in the area, the way in which
units were aggregated around collective services and recreational programs
made Judibana distinctive. Communal facilities organized around cen-
ters of commerce, education, recreation, health, and religion became key
components of the urban plan. It was expected that most of these urban
amenities would be managed by third-party companies or directly by the
Venezuelan government and accessible to all city dwellers. With these
arrangements, the plan for Judibana extended well beyond the forty-year
lifespan of an oil well and set the foundations for a city that would survive
the built-in expiration date of the extraction site itself.

Initially, SOM proposed two different plans for Judibana. The first plan,
extensively detailed in its accompanying report, proposed three discrete
neighborhoods that shared services and amenities.24 The plan placed work-
ers’ housing toward the southern edge of the site, junior staff housing right
above it, and senior staff housing further north, bordering the water. The
main amenities were sited between the workers’ housing and the junior
staft’ quarters. These included civic functions (fire station, police head-
quarters, customs office, post office, and banking services), a union hall, a
community auditorium, restaurants, a school, a Catholic church, a social
club, recreational fields, and the larger general commissary. In between the
junior staff housing and the senior staff district another set of amenities
were planned which included the hospital, additional playing fields, and
a second commissary. The collective amenity hubs were always organized
around a civic square linked to the primary buildings by an arcade. The civic
area was flanked by bachelor housing, followed by single-family homes,
diverse in type and size, that extended over the semi-arid landscape. The
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Figure 3.7. “Judibana—
A New Kind of Oil Town”
spread from Venezuela:
Land of 0l (1960).

next spread, left

Figure 3.8. Proposed
town plan for Judibana
(Creole Petroleum housing)
submitted by Skidmore,
Owings & Merrill in 1946.
Courtesy of Skidmore,
Owings & Merrill.

next spread, right

Figure 3.9. Alternative
plan strategy for Judibana
(Creole Petroleum
housing), submitted

by Skidmore, Owings

& Merrill in 1948, that
suggested a higher-density
configuration. Courtesy
of Skidmore, Owings &
Merrill.
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Figure 3.10. Plan of the
Judibana (Creole Petroleum
housing) community center
as proposed by Skidmore,
Owings & Merrill in 1948.
Courtesy of Skidmore,
Owings & Merrill.

facing page, top

Figure 3.11. Junior staff
housing prototypes for
Judibana (Creole Petroleum
housing) as proposed

by Skidmore, Owings &
Merrill in 1948. Courtesy of
Skidmore, Owings & Merrill.

facing page, bottom

Figure 3.12. Workers'
housing based on a
courtyard scheme for
Judibana (Creole Petroleum
housing) as proposed

by Skidmore, Owings &
Merrill in 1948. Courtesy of
Skidmore, Owings & Merrill.

80  Petrol Encampments

material of choice was concrete blocks cast from aggregates found in the
area. Larger infrastructures were placed along the periphery. To take advan-
tage of natural topography, a water reservoir and nursery were placed in the
northeastern corner and a communal cemetery located in the southeast
corner, while the southwestern edge took advantage of the bay for boating,
golf, and the placement of other large-scale recreational facilities. The sec-
ond plan, found in the back pocket of the SOM report, proposed a higher-
density variation of the original plan. This alternative came with a letter
signed by Louis Skidmore (1897-1962) that advocated for a more compact
community with taller buildings and less ground coverage. The plan pro-
posed a similar overall allocation of programs but suggested that workers’
bachelor quarters be conceived as dense, mid-rise slabs.25

While the construction of Judibana did not immediately follow the deliv-
ery of the SOM plan, a more watered-down version of the original lower-
density plan began construction in the late 1950s with an assigned budget
of 37,500,000 bolivares (roughly US$98 million today).26 The town’s imple-
mentation was achieved through a public-private partnership whereby the
national government would contribute 35 percent of the total costs and
Creole Petroleum would front the remaining 65 percent.2? Built as a show-
piece that would exemplify a different kind of oil city than the gated cor-
porate camps or the informal settlements around them, Judibana became
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VIEW OF MARKET

Figure 3.13. Prototype

for commissaries and . .
markets for Judibana an emblem of progress achieved through a more socially attuned manage-

(Creole Petroleum housing) ~ ment of oil revenue. More importantly, the North American suburban life-
as proposed by Skidmore,  style introduced in private quarters by the oil companies would be shared,
gm:issf‘ohfng(rizln:;::‘ls' at least in theory, in a more democratic manner by Venezuelan society in
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Alberto Beuses. that would invest in a more sustainable future for oil cities in the region,
the model did not expand beyond this singular project. As the number of
oil wells increased in the region, the oil companies’ interest in providing
housing and basic services drastically diminished, creating an even greater
set of urban and environmental problems. A case in point is Ciudad Ojeda,
located along Lake Maracaibo’s northeastern edge. For decades, this town
has been at the epicenter of an oil-driven urbanization process. Founded by
presidential decree in 1937, Ojeda was the first formal city to be established
by the Venezuelan state outside of the private oil camps as a response to
massive migration to the area due to the emerging oil industry.28 Designed
by the architect Cipriano Dominguez (1904-1995), the city was conceptual-
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Figure 3.15. Oil and
hydrocarbon extraction
grids and strips as a
template for informal
urbanization. Drawing by
Felipe Correa.
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ized as a series of concentric rings that circled a central plaza.29 Through-
out the height of the oil boom in the 1940s, ’50s, and "60s, derricks—clearly
visible over water and land—filled the landscape outside the figure of the
planned city as far as the eye could see. Today, Ciudad Ojeda is nothing
more than a few blocks lost in a thinly woven urban carpet that has con-
solidated the northeastern portion of the lake into a continuous system
of urbanization that has subsumed the abandoned oil fields. Generated in
the wake of a relentless process of exploration and extraction, this system
continues to evolve with little recourse for sound planning or design. As
new wells are discovered and exploited farther inland, with urbanization
steadily afoot behind, companies decommission portions of the prospect-
ing strip that serves as the leading spatial metric of urban development,
continually shaping the form of the expanding city. This sequence creates
a unique overlap between city and extraction infrastructure, where subsur-
face operations pave the way for surface urban development. Urban devel-
opment, in turn, is then left to deal with the environmental effects—pri-
marily water and soil pollution—typical of post-oil landscapes.

The overlay of self-built towns onto derelict oil extraction infrastructure
is not isolated to Venezuela. Most oil-heavy regions in South America have
suffered this process. The case of Nueva Loja, a capital built by Ecuador-
ian oil companies, mirrors that of Ciudad Ojeda, yet it harbors much more
extreme implications from an environmental perspective. Located on the
northwestern edge of the Amazon rainforest, Nueva Loja settled above one
of the greatest hot spots of biodiversity around the globe. Founded in the
1960s as an oil camp, it was named Lago Agrio, a direct reference to Sour
Lake, Texas, home of Texaco. Originally, the camp was sustained as a pro-
visional town with approximately three hundred seasonal workers seduced
by the high wages of the oil industry. Today, Nueva Loja has a population
of about thirty thousand. As the original prospecting strips settled into the
muddy soils of the rainforest, they cleared the path for more permanent
modes of habitation. The liquor store and brothel owners who chased after
the mostly male oil camp labor force were quickly followed by cattle ranch-
ers, loggers, drug dealers, and Colombian guerilla refugees, among oth-
ers (Colombia’s major cocaine production grounds are across the border a
few miles to the north).30 Beyond the shadow of Texaco, Nueva Loja today
has become a consolidated urban node within the Ecuadorian Amazon,
yet it cannot fully escape its origins. In the last decade, the community of
Nueva Loja has come together in a lawsuit against the oil giant Chevron—
which acquired Texaco’s operations in 2001—for major environmental neg-
ligence in the area.3! While a local court has ordered Chevron Corp. to pay
over US$8 billion in damages, the outcome of the lawsuit is still unclear,
as Chevron is currently appealing the case. Present-day Lago Agrio, living
up to the meaning of its name, “sour lake,” sits on what environmentalists
have deemed one of the most contaminated industrial sites in the world.

Current and future plans for oil and hydrocarbon explorations in South
America present a grim environmental scenario for the region. Peru, the
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next South American oil haven, has approximately seventy million hectares
of rain forest, of which approximately 70 percent have now been granted
or offered in concession to foreign oil companies.32 Brazil is following the
exact same path along the northwestern portion of the Amazon. A quick
glance at the Peruvian and Brazilian Amazon through Google Earth reveals
a profusion of prospecting strips cutting into the depths of the Amazon for-
est, the exact same depredatory process witnessed by the Venezuelan des-
ert and the Ecuadorian Amazon, where forest clearing for agricultural and
urban uses becomes the region’s worst enemy. The twentieth-century oil
hot spots of South America have given us extensive material evidence of the
afterlife of oil infrastructure and the urban model it enables. Given these
past experiences, we are currently in an auspicious moment to rethink what
the legacy of this industry in the twenty-first century should be. It is nec-
essary to conceive of alternative oil exploration and exploitation processes
that can yield alternative scenarios for the future of these oil camps and the
cities they will inexorably generate. The purely utilitarian and monofunc-
tional nature of current prospecting infrastructure values only the value of
oil itself. These experiences in the recent past should force us to rethink
extraction geographies through a set of values that present a more compre-
hensive view of the biophysical qualities of the territory and that go beyond
the net profit of the extracted resource.

Given this framework, two primary concepts must evolve in order to
open up an alternative to the current depredatory processes set forth by the
oil industry that continue to consume large portions of the Amazon rainfor-
est. First, the rainforest must be valued as something more than an obsta-
cle to be removed prior to resource extraction. Only once the economic
and cultural values of the surface and subsurface are acknowledged can
we conceive of a synthetic project capable of mediating between resource,
forest, and habitation. Second, both the oil corporations and the national
governments that empower them must realize that the canvas of such a
heavy extraction infrastructure extends far beyond the physical boundar-
ies of the oil camp itself. The implications of such undertakings have to
be measured in full and the extraction planning process must necessarily
include a much more comprehensive set of actors that represent both the
present and the future of oil-filled Amazonia.

While it is evident that the company town affiliated with the oil indus-
try is part of a bygone era, the moment is right to open up a dialogue about
oil extraction and the models of urbanism it creates. Only through a more
ample conversation can we move toward a multifaceted model for the oil
extraction city. Rather than continue to allow entropic development to fol-
low the metrics of extraction, there is a need for new forms of organization
and design that can draw together contrasting bureaucracies and synthe-
size the diverse economic, ecological, and urban pressures shaping these
terrains. More than ever there remains the need for a new resource extrac-
tion framework, one whereby layering the delicate surface ecologies and
vast subsurface black gold reserves produces a new territorial grammar. If
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POST OIL CITY

Figure 3.16. The evolution
from prospecting strip to
post-oil city. Drawing by
Felipe Correa.
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Figure 3.17. Polluted
pond near Campo
Libertadore in Nueva Loja,
Ecuador. Photo © Remi
Benali/Corbis.

bottom

Figure 3.18. An oil
exploration rig in the
Cuyabeno Reserve. Lago
Agrio, Ecuador. Photo ©
Guillermo Granja/Reuters/
Corbis.

only a portion of the billions of dollars currently under litigation in the Lago
Agrio case would go toward a preemptive urban settlement strategy—one
that understands that the lifespan of the camp is much more extensive and
intricate that that of the oil well itself—it would yield long-term physical
and social returns for those future oil towns that will most likely continue
to germinate within the tar-filled shadows of the oil-tank farms.
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A New Industrial Frontier
Ciudad Guayana

From the explorer Sir Walter Raleigh and the cartographer Charles-Marie
de La Condamine to the naturalist and geographer Alexander von Hum-
boldt, many have used the Orinoco River as a time-honored route to terra
incognita. The gateway to the legend of El Dorado and a magnet for myth-
makers and treasure explorers alike, the land south of the Orinoco has,
throughout its Western history, persisted as the very definition of a new
frontier. Its position in the twentieth century was no exception. The search
for the city of gold was replaced by the city of steel, and in the late 1950s, the
developmentalist government of Rémulo Betancourt set forth the largest
experiment in the history of regional planning in Venezuela. An ambitious
territorial scheme that involved the rebranding of the Guayana region as a
new resource extraction and industrial zone, the project sought to aggres-
sively transform this forgotten region, and in so doing, diversify the eco-
nomic matrix of a nation too dependent on oil. Described as a city “whose
purpose is not only ceremonial and governmental but also as muscular
as Diisseldorf or Pittsburg,”! Ciudad Guayana was to be a new metropo-
lis erected in the deep inland reaches of the Orinoco River and the physi-
cal and symbolic center of southern Venezuela. Conceived in Caracas and
designed in Cambridge, Massachusetts, the plan for Guayana exemplified
the aspirations of a city born at the confluence of design and the social
sciences.

0il and the Territorial Divide

Of the many territorial alterations caused by resource extraction in twenti-
eth-century South America, the effects of oil within the nation-state of Ven-
ezuela are among the most extreme in the continent. The discovery of large
quantities of crude in the early 1920s, followed by the country’s fast-paced
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global commercialization, caused the largest cultural, economic, social and
territorial reorganization in its history. The revenue from oil generated
a new type of wealth, bringing unprecedented structural changes to this
once predominantly agrarian nation. Traditional affluence, generally rep-
resented by large landholdings and artisanal agricultural production, was
rapidly superseded by new, oil-driven investment centers, where land own-
ership was no longer the gateway to prosperity. Tied into international com-
mercial networks, these new centers required basic urban services. The
introduction of such infrastructures enabled the rapid development of cit-
ies, empowering a radical national shift from a predominantly rural society
to a country of oil boomtowns.

This drastic shift from agriculture to a newly emerging urban culture
had three significant impacts on the territorial development of Venezu-
ela, which would later exert a direct influence on the conceptualization and
implementation of the larger Guayana project. The first of these effects
was an unparalleled wave of migration from the hinterlands to existing and
newly formed cities, primarily in the northern half of the country. From
1930 to 1960, the urban population in Venezuela increased from seven hun-
dred thousand to over four million. By the early 1960s, the country had
a population of eight million, of which over 50 percent lived in cities—
most of these cities each serving as home to approximately one hundred
thousand people.2 Secondly, hydrocarbon-fueled urbanization induced a
vast disparity between rich and poor. Despite the substantial investments,
both public and private, that resulted from oil, the industry served only
to generate huge amounts of wealth for the foreign companies extract-
ing the oil and for the various governments that granted the concessions.
Because most governments in Latin America inherited a civil as opposed
to common-law system from Spanish colonialism, minerals and all sub-
soil resources were the property of the sovereign and later, the government.
In the United States, a common-law system dictates that private landown-
ers’ property rights extend to the subsoil, but private landowners in Latin
America did not enjoy the same rights.3 Only a small percentage of Vene-
zuelan society benefited from the oil enterprise. Further, crude as an indus-
try generated minimal increases in the overall labor force, accentuating an
implacable layer of urban poverty in the very cities it helped create. Finally,
the oil boom, followed by an emerging manufacturing industry, created
a deep socioeconomic divide between northern and southern Venezuela.
Already by the 1950s, a territorial band that covered the western border of
Colombia all the way to Barcelona and Puerto La Cruz was characterized as
a wealthy national corridor, where newly finished highways tied Caracas—
the nation’s capital and its main economic hub—to the oil-driven affluence
around Lake Maracaibo and the new manufacturing wealth budding in the
city of Valencia.4

In complete economic and developmental opposition to the north, the
southern region of Venezuela—more than three times the area of the north-
ern band—was seen as terra incognita. Underpopulated and economically
depressed, these territories were seen through a developmentalist lens by
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President Rémulo Betancourt (1908-1981) as a promising new frontier. In
his view, economic progress could help mend the divide between north
and south while also diversifying the country’s main industries, then still
heavily reliant on oil and concentrated in the northern belt. Crucial to the
mission of President Betancourt—who along with the Democratic Action
party and nonconformist members of the armed forces brought down the
tyrannical dictatorship of General Marcos Pérez Jiménez5—was the need
to decentralize the economic matrix of the country, which at the time was
primarily centered in Caracas. In Betancourt’s nationalist eyes, this change
could only be achieved through economic programs that would broaden
the country’s economy paired with social initiatives that would yield trained
labor with diversified skills. In turn, these initiatives would then allow
Venezuela to expand its manufacturing capabilities and increase national
employment rates.

As a management strategy that could choreograph the instrumental
moves for a new social order, the broader notion of planning at a national
level was of paramount importance for President Betancourt. As he stated
in a presidential address, “In our days, responsible administrative work is
inconceivable without a proper articulation of objectives, coordination of
efforts and projections into the future.”¢ The ambition to bring together
nationalism, economic advancement, and territorial planning culminated
in CORDIPLAN, a national planning agency created by presidential decree

Figure 4.1. Aerial view
of Ciudad Guayana in the
context of the Guayana
region. Drawing by Felipe
Correa.
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in 1958, foreshadowing the operation set in place by the Alliance for Prog-
ress? three years later. CORDIPLAN, whose director had cabinet-member
status,8 was tasked with advancing the country’s social and economic devel-
opment with the specific mission of tackling areas outside the consolidated
cities along the Caribbean coast. The Guayana region, located south of the
Orinoco River, became the poster child for a national growth pole project
that combined resource extraction, manufacturing, and social programs.
Guayana, rebranded as a new development zone with the same name as
the region, became the main target of a new territorial development strat-
egy aimed at constructing a southern counterpart to the already flourishing
economic hubs in Caracas and Valencia.

The Rebranding of the Guayana Region

While Guayana constituted the largest region in the country in terms of
surface area, it accounted for less than 3 percent of the country’s popu-
lation in the early 1950s.9 Located five hundred miles south of Caracas,
the region was known for its poor agricultural soils and had remained off
the radar of public and private investment. For centuries, the limited local
population had survived through subsistence agriculture and cattle ranch-
ing, facing major food shortages on a regular basis. Yet, the fate of this
remote region would soon change when the national government began
to see the south as a plentiful spring of natural resources that could spe-
cifically help advance the national manufacturing agenda. While agricul-
turally unfertile, the landscape was ideal for an industrial hub. For one, it
was extremely rich in mineral deposits. Iron ore, a key resource to advance
Venezuela’s emerging steel production, was abundant in the region. Key to
this iron Eden was Cerro Bolivar, better known as “iron mountain.” Located
ninety miles southwest of Ciudad Guayana, the hill was described by the
Boston Globe in 1964 as a “high plateau practically of iron instead of rock.”10
Gold, natural gas, and oil had also been spotted there in smaller quanti-
ties. In addition, the abundance in water flow provided by the Orinoco and
Caroni Rivers made them hot spots of hydroelectric energy. In particular,
the Caroni, with an elevation change of approximately eight hundred feet
in the last sixty miles before it meets the Orinoco, provided naturally high-
falling water that was ideal for hydroelectric production. And further, the
deep thalweg of the Orinoco required minimum dredging, making it ideal
for fluvial access to the Atlantic Ocean. The confluence of the Orinoco and
the Caroni marked the center of a two-hundred-mile radius that defined a
new zone for economic growth in Venezuela. Ciudad Guayana was to be
implemented at its center, a new industrial city that would serve as the stag-
ing ground for the exploitation of this mineral rich territory.

The Corporacién Venezolana de Guayana (CVG) was founded on
December 29, 1960, as a decentralized, state-owned Venezuelan conglom-
erate under the direct supervision of President Betancourt. The corpora-
tion was tasked with overseeing the comprehensive development of the
Guayana region. Conceived as a growth pole, it primarily supervised and
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managed four key agents with interests in the area: the iron and steel syn-
dicate, the government’s iron and steel institute, the research commission
for the electrification of Guayana, and the president’s commission for the
advancement of Guayana. Under this mandate, the corporation established
a new tripartite strategy. One critical component involved the advancement
of the already present metallurgy industry in the region. Another key ele-
ment was the development of hydroelectric energy along the Caroni River,
as exemplified by the Guri Dam that was constructed in 1963 and later
expanded in the 1970s. Finally, the third leg of the strategy involved study-
ing potential drainage and flood-prevention strategies along the Amacuro
River delta for new agricultural land. These three lines of action in conjunc-
tion with a strong governmental interest in advancing the human capital in
the region would spur an unprecedented scale of development at the con-
fluence of the two rivers and throughout the region.
The ideas of a young John Friedmann (b. 1926) on the notion of the

core region and core-periphery development were extremely influential in
the advancement of the larger Guayana project. Conversely, Guayana as an

Scale: 12,500,000

Figure 4.2. Map of Ven-
ezuela showing Ciudad
Guayana in relation to
current aluminum, iron,
and oil deposits. Drawing
by Felipe Correa.

Ciudad Guayana 93



PLANIFICACION Y DESARROLLO DE LA GUAYANA VENEZOLANA

e /
GAS NATURAL A &= /
P, ¥ %, &) = f y
t - 1 3
] % A' i
AN ! DELTA
AGRICULTURA
TRANSPORTE —
% POR EL CANAL
NAVEGABLE DEL
ORINOCO
/ A < TRANSPORTE
1, POR EL CANAL
o Y/ /A v NAVEGABLE DEL 5
ORINOCO °00
- /o REFRACTARIOS
7 cemento escoma flf GRS -
» ‘3, PULPA, Y PAPEL
5
N B
SIDERURGICA DEL B 3 {147 - b ]
ORINOCO :\-,"
e —
, ST, %
RS A
7 ° INDUSTRIA METAL } 7 ¢ 1{
B MECANICA " s v
2 Spoef = <
.‘»’7/ gjn 4 CUDAD GUAYANA
PLANTA OE 2 B NI
ALUMINIO
f

HIERRO
ENRIQUECIDO

Y/

RESERVAS
FORESTALES

L L)
S
22y
{
oA & 4
A -
§} &7 Y Y%
-
st
MANGANESO | #%

" CORPORACION VENEZOLANA DE GUAYANA*




experimental project in a frontier region was the ideal testing ground for
his work on regional development. The project set forth by the Venezu-
elan government offered a prime opportunity for Friedmann to advance
Frangois Perroux’s (1903-1987) notion of the growth pole and give a spatial
dimension to an abstract economic model.!! First proposed by Perroux in
1950, the growth pole theory suggested that economic growth was uneven
and inherently tied to particular centers of activity.12 As it was interpreted
by planners through the geographic lens of Jacques Boudeville (b. 1919)
in his study of Minas Gerais,!3 Perroux’s concept was used to underwrite
the construction of new productive centers with the aim of stimulating
regional development. Friedmann, who in the late 1950s had worked as an
advisor on regional planning in northeast Brazil, returned in 1961 to aca-
demic life, joining the faculty at the Massachusetts Institute of Technol-
ogy (MIT).14 Through the work of the Joint Center for Urban Studies, a
multidisciplinary venture founded in 1959 by Harvard University and the
Massachusetts Institute of Technology, with funding from the Ford Foun-
dation, to study postwar urbanization, Friedmann was able to spend a sig-
nificant portion of the early 1960s studying the Guayana project and the
broader territorial dynamics of a country eager to diversify its oil-centric
economy. Begun during the height of the Cold War at a time when MIT was
a major site of research in the physical and social sciences, Friedmann’s
work in Venezuela opened up a productive long-term exchange between
the scholar’s academic pursuits and the transformation of the country’s
interior.15 This relationship would help him formulate the ideas behind his
core-periphery model and fill a significant number of books on the subject,
among the most well-known being his Regional Development Policy: A Case
Study of Venezuela from 1966.

Friedmann argued that, “if regional policy reflects the existence of geo-
graphic and spatial inequities, it also reflects an awareness of the impor-
tance of a regional approach to the implementation of national growth
objectives.”16 The mission set forth by the Corporacién Venezolana de
Guayana was not only central to Friedmann’s arguments but also framed
the regional problem as an issue of national and international importance.
The Guayana project, sited in the deep Venezuelan interior yet conceived in
Caracas, was seen as an enterprise of national importance. Instrumental to
these territorial ambitions was the establishment of a city that, on the one
hand, would accommodate the fast-paced migration that new productivity
in the region would attract, and on the other, would serve as part of a larger
economic matrix able to compete with other national economic centers like
Barcelona, Caracas, and Maracaibo. Above all, Ciudad Guayana was to be
a symbol that marked the arrival of modernity and progress deep into the
Orinoco River.

The City as Center

The conception and implementation of the city played a central role within
the larger Guayana project. Early in the project’s timetable, the corpora-

facing page

Figure 4.3. Promotional
illustration by the Cor-
poracion Venezolana de
Guayana explaining the
development plan for the
Guayana region. From the
Corporacién Venezolana
de Guayana annual report,
1969. Courtesy of Widener
Library, Harvard University.
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Figure 4.4. General

study for the linear city in
axonometric and section
developed by the Joint
Center for Urban Studies in
the early 1960s. Courtesy
of Special Collections,
Frances Loeb Library at the
Harvard Graduate School
of Design.
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Figure 4.5. Regjonal
concept sketch by the Joint
Center for Urban Studies,
prepared in the early
1960s. Courtesy of Special
Collections, Frances Loeb
Library at the Harvard
Graduate School of Design.

tion, under the direction of General Rafael Alfonzo Ravard (1919-2006),
had designated sixty thousand acres of land along the southern bank of the
Orinoco River for the construction of a new urban hub. Coincidentally, in
1959, Ravard, while still a colonel and before officially becoming president
of the CVG, met Lloyd Rodwin (1919-1999), an urban planner and profes-
sor at MIT, while Rodwin was in Caracas on a consulting assignment with
the Direccién de Urbanismo de Venezuela.l? The initial meeting led Rod-
win to undertake a reconnaissance trip to the Guayana region, which later
resulted in a multiyear consulting agreement between the Joint Center for
Urban Studies of MIT and Harvard and the corporation. Rodwin and a
select number of architects, economists, and urban planners—including
Willo von Moltke (1911-1987), his Harvard counterpart who would lead the
urban design component of the project—became the team that would give
shape to Ciudad Guayana.

Under the leadership of Martin Meyerson, a professor at the Harvard
Graduate School of Design, with Rodwin as its first chair, the Joint Center
for Urban Studies was conceived as a semiautonomous applied research
entity hosted by both Harvard and MIT. As part of its mission, it conceived
of urban planning as the common ground that brought together the many
disciplines involved in the shaping of urban life. Planning, as a discipline,
was placed at the confluence of the social sciences—mainly anthropology,
economics, geography, and sociology—a position that would allow the Joint
Center to be of interest to its academic hosts and also to development agen-
cies championing urban development models at the height of the Cold War
in diverse urban and agrarian geographies across the globe. The urbaniza-
tion of agricultural and nonmetropolitan areas was central to the mission
of the Joint Center, and the planning tasks for Ciudad Guayana were on tar-
get with the center’s research and outreach agenda.

Labeled by the Christian Science Monitor as “the third completely new,
architect-designed metropolis of the post war world,”18 the Ciudad Guay-
ana project took shape very rapidly. Departing from the mandate of its con-
temporaries, Brasilia and Chandigarh—two projects of national magnitude
where the main motivation was to lay out a setting that would house future
administrative bureaucracies—the plan for Ciudad Guayana required a
much more flexible and multifaceted approach. On one hand, the city had
to fulfill the desires of the corporation and become the new face of economic
and social progress in southern Venezuela. On the other, the design had to
adapt to the immediate demands of an industrial town that was already
attracting a large amount of regional migration, primarily of unskilled
laborers. The site was primarily defined by a plateau three hundred feet
above sea level that straddled both sides of the Caroni River, flanked by an
already established industrial site on the western edge and by the historic
town of San Félix on the eastern bank. Prior to the CVG’s involvement in
the 1960s, the area already had multiple settlements sprinkled across the
landscape that was destined to be urbanized. These included the town of
Puerto Ordaz, a government-sponsored steel mill, and the facilities of the
Orinoco Mining Company, which were already an integral part of the site.
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Two chief design references drove the overall strategy for Ciudad Guay-
ana. One was a linear city that tied clearly zoned nodes with a continuous
mobility infrastructure. The second was the development of discrete neigh-
borhood units that would circumscribe the nodes in order to give them crit-
ical mass. The designers relied heavily, perhaps excessively, on the power of
a linear form to give order by linking a series of existing and proposed cen-
tralities that in summation would make up the totality of the city. The spine
was given physical dimension in the form of Avenida Guayana, which con-
nected the steel mill on the western edge of the city with the old town of
San Félix on the eastern edge, linking industry, the airport, the commercial
center, the cultural center, the river, and the medical center as nodes along
the way. As von Moltke described, “a basic objective of the plan is to con-
nect the city’s three major visual units—San Félix, the central valley and
the western plateau—along a central spine. The spine, Avenida Guayana,
would join all major existing elements into a series of intervisible nodes
providing continuity for all the activities and experiences along it.”19
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The relentlessness of the central line paired with the envisioned built
mass of each node aimed at guaranteeing the strong spatial and visual con-
tinuity projected in the original plan. This was particularly the case in the
proposed commercial center, where the avenue transformed into a boule-
vard that traversed through a grid that accommodated urban blocks of a
rather monumental scale, all equal in height and similar in massing. The
concept of neighborhood units, called unidades vecinales and abbreviated
as UV in the plan, was also pivotal to the design of Ciudad Guayana. The
UVs contained a variety of housing types, ranging from residences for the
managerial class to self-built housing for workers. These units would then
become the urban fabric that would activate the linear form. The conflu-
ence of avenue, centrality, and neighborhood resulted in a collection of
spreads and densities that guaranteed a vibrant urban environment and a
city with a strong image.

The rapid transformation of the Orinoco’s south bank into the indus-
trial metropolis of southern Venezuela was well documented by the CVG.
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Figure 4.6. Schematic city
plan for Ciudad Guayana
developed by the Joint
Center for Urban Studies in
the early 1960s. Courtesy
of Special Collections,
Frances Loeb Library at the
Harvard Graduate School
of Design.
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Figure 4.7. Model and
drawing of the Alta Vista
Civic Center. From the
Corporacién Venezolana
de Guayana annual report,
1965. Courtesy of Widener
Library, Harvard University.

Figure 4.8. Bird's-eye view
sketch of the Alta Vista
Civic Center as envisioned
by the Joint Center for
Urban Studies. From the
Corporacién Venezolana

de Guayana annual report,
1967. Courtesy of Widener
Library, Harvard University.




Issuing image-heavy annual reports, the corporation showcased powerful
aerial views of streets and parcels being inscribed across this resource-rich
landscape. The international press also picked up on the construction of
this postwar industrial marvel with articles that described the development
of a city made of iron. The Baltimore Sun praised the project, stating, “Ven-
ezuela is building a modern version of El Dorado, out in the remote plains
where the Spanish conquistadores once sought the legendary city of gold.
But this El Dorado—known as Ciudad Guayana—contains a steel mill, an
aluminum plant, and a huge hydroelectric complex and it’s being laid out
by United States trained planners.”20 However, it did not take long for the
discrepancies between the design aspirations and the reality of the project’s
implementation to surface.

The critiques of Ciudad Guayana have been extensive and very well doc-
umented. The American urban planner Kevin Lynch (1918-1984), who had
just become a full professor at MIT in 1963 after codifying how people
develop mental maps and use systems of urban “wayfinding” to navigate
space in The Image of the City (1960), visited Guayana in 1964 and was one
of the first to assess the project. In “Some Notes on the Design of Ciudad
Guayana” Lynch claimed, “The designers of the city suffer from an acute
case of standard planning anxiety: the maintenance of control, the preserva-
tion of form and quality, in the face of rapid growth and continuously shift-
ing situation.”21 Lisa Redfield Peattie, an anthropologist who was part of the
planning team that shaped Ciudad Guayana, emerged as its harshest critic.
Peattie argued that the actors involved in the design of Ciudad Guayana
were envisioning a Platonic city, a symbol of modernization and progress,
while the reality on the ground was an Aristotelian city, characterized by
local initiatives and idiosyncratic urban forms. Lloyd Rodwin, however, saw
himself as the bridge between these two cities and believed that both cities
could come together through good science.22 Evaluating Ciudad Guayana
in 1983, he told Peattie, “Our main concern was to introduce social and eco-
nomic considerations into planning. I thought that if you could introduce
solid technical thinking, it would be solid thinking socially.”23 In Peattie’s
eyes, that objective was never achieved, and after leaving Venezuela the
anthropologist continued to write extensively about her experience in Ciu-
dad Guayana. She published two key books on the project, The View from
the Barrio (1968) and Planning: Rethinking Ciudad Guayana (1987), defining
the Aristotelian city and heavily criticizing the Joint Center team’s Platonic
vision. John Friedmann and Lloyd Rodwin would also pen their own evalu-
ations of the Guayana experience.

Fifty years after its initial conception, the moment is right to revisit
the design project for Ciudad Guayana, reexamine its bearings at a more
mature age, and trace how time has helped the city build upon its original
concepts and adapt them to the necessities of its geography. Over its fifty-
year lifespan, the city has grown from fifty thousand original inhabitants
to more than one million people today. Testing the original plan against its
rapid evolution can shed new light on the ambitions and limitations of Ciu-
dad Guayana as an urban model. Given this framework, a trio of elements
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Figure 4.9. Aerial view

of the Alta Vista Civic
Center under construction.
From the Corporacién
Venezolana de Guayana
annual report, 1968.
Courtesy of Widener Lib-
rary, Harvard University.
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Figure 4.10. Entry axis
and administrative build-
ing of the Siderurgica del
Orinoco plant. From the
Corporacion Venezolana
de Guayana annual report,
1969. Courtesy of Widener
Library, Harvard University.

from the plan must be reexamined. One is the overall zoning strategy of
the project and its implications in the general morphology of the city. The
second is the linear city concept and its main avenue’s evolving relationship
with the mesh of the city. Third are the unidades vecinales and the ways in
which these neighborhood units were implemented and have evolved over
time.

One of the most successful elements of the original plan was the overall
zoning scheme and the distribution of programs based on a careful read-
ing of the topography and existing settlements. The general guidelines for
the disposition of industrial land proved to be quite successful and have
effectively accommodated more than two thousand hectares of industrial
sites.24 The industrial quarters, smartly located along the northwestern
edge of the city, work effectively in relation to the river and airport. In fact,
the direct connection of industry to the deep waters of the Orinoco has
proven to be a point of economic advantage for the region. Furthermore,
the location is advantageous from a contamination standpoint, since the
constant northeastern winds help move air pollution westward, away from
the city, and it also encouraged the concentration of urban growth toward
the east, which in many cases involved consolidating and upgrading exist-
ing neighborhoods.
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Figure 4.11. Aerial
photographs (1965

[left] and 1969 [right])
of the western edge of
the Caroni River, show-
ing urban development
throughout the course
of four years. From the
Corporacion Venezolana
de Guayana annual re-
port, 1969. Courtesy of
Widener Library, Harvard
University.

right

Figure 4.12. San

Félix residential neigh-
borhood. From the
Corporacién Venezolana
de Guayana annual re-
port, 1968. Courtesy of
Widener Library, Harvard
University.

While the execution of the linear city concept did not live up to its origi-
nal plan, the main avenue, despite its overscaled dimensions, has served
as an effective corridor that anchors multiple urban fragments, all diverse
in scale, quality, and speed of growth. Looking beyond the incongruence
of the monumentality of the road and the banality of the architecture that
flanks its edges, the avenue has been effective in accommodating large-
scale urban facilities—hospitals, schools, recreational facilities, and uni-
versities—along a citywide corridor. Furthermore, as the city’s main spine,
the avenue allowed for a fairly organized and consistent block structure as
the city gradually expanded west of Alta Vista, the city center. In concept,
the avenue lives up to von Moltke’s vision of an armature that links and
gives continuity to the loosely sprinkled settlements already on the site.
Aesthetically, however, the ideals of the project strongly clash with the real-
ity. As implemented, the avenue resembles a service corridor rather than
a regal boulevard. This appearance is most extreme in Alta Vista, the city
center. While the grid that flanks both sides of the avenue was built all at
once, the gradual infilling of the other blocks occurred in a much more
haphazard manner. Key parcels within the plan were left empty or were
built at extremely low densities, adding to the general feeling of emptiness
in the area. This vacuum is partially because the initial stages of the proj-
ect emphasized the restructuring and development of historic San Félix,
making it difficult then to attract activity to the new center across the river.
In recent years, new construction and fully grown vegetation have signifi-
cantly changed the perception of the city’s center and of the avenue as a
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Rio Orinoco

Rio Caroni

whole. Yet the city’s core remains noticeably hollow and has the potential to
accommodate a greater density of built mass.

Despite the fact that the CVG was not a proper housing authority, the
provision of housing became a central component of its mission. Any form
of urban development in Ciudad Guayana had to contend with the rapid
urban migration to the area and the immediate rise of squatter settlements.
Workers” housing was an absolute priority for the project. Furthermore, a
region like Guayana could only attract a high-level managerial class with
innovative housing that would offer many of the amenities to which the
Venezuelan elite were accustomed in Caracas. In light of these demands,
the neighborhood unit in Guayana became a building block for innovative
housing across income levels. While the project relied heavily on mono-
functional zoning with little exploration into mixing socioeconomic levels
within a single unidad vecinal, it did offer a variety of new housing strate-
gies for each socioeconomic bracket. Of particular interest are UV-2, UV-3,
and UV-4.

Unidad Vecinal 2, also known as El Roble, was an experimental hous-
ing block that developed guidelines for self-built units organized under the
directives of a community plan. In opposition to standard 1960s slum-man-
agement practices—which generally involved police dismantling squatter

Figure 4.13. Current

plan of Ciudad Guayana
showing the original
project in white and the
growth of the city over time
in tones of gray. Drawing
by Felipe Correa.

Ciudad Guayana 107



settlements and relocating inhabitants to peripheral areas—the strategy in
this pilot neighborhood project involved embracing the building potential
of the squatter settlement itself and providing its residents with mecha-
nisms for the gradual improvement of their living quarters. As Rafael Cor-
rada, a professor of urban planning at the University of Puerto Rico and
housing advisor to the Guayana project, observed in the early sixties, “in
Latin America, although [squatter] districts start from substandard condi-
tions, there is a noticeable process of spontaneous improvements, despite
the chaotic settlement parcels that often discourage such efforts.”25 Ciudad
Guayana served as an exemplary laboratory to test the capacities of design
in the face of fast-paced urbanization.

The concepts of John F. C. Turner (b. 1927), a British architect also
linked to MIT who devoted most of his professional life to the study of self-
built housing, filtered into the ideal conception of Ciudad Guayana. For
Turner, architects as facilitators of self-built and self-managed housing was
a much more important and effective strategy than the simple construc-
tion and delivery of public housing units. The attitude of the Joint Center
team toward squatter settlements followed Turner’s ethos. The strategies
proposed for Unidad Vecinal 2 controlled road geometry and parcel struc-
ture. Residents were given manual-like drawings that visualized easy steps
for progressive upgrades to each individual home. The residential blocks
were designed with small lots arranged around cul-de-sacs with islands in
the center that served as communal open space. A series of blocks were
successfully developed using this model, but CVG engineers felt the cul-
de-sac created added costs for introducing basic utilities, so the project was
pared down to a parceling exercise. While the successful implementation
of this model was limited in Ciudad Guayana, many of these ideas were
explored in other self-built projects throughout South America, including
the PREVI Housing Project in Lima in the 1970s. Furthermore, the atti-
tude toward squatter settlements in Guayana and the inclusionary strate-
gies that followed were predecessors to contemporary strategies for extra-
legal settlements. Recent successful experiments in the transformation of
squatter settlements such as Quinta Monroy in Iquique by Elemental have
used approaches similar to those in El Roble. There is now robust evidence
that the incorporation of extralegal areas into the legal realm of the city, fol-
lowed by a plan for physical upgrades, is one of the most effective ways to
restore slums.

On the opposite end of the economic spectrum, UV-3 and UV-4 were
pilot projects to house the new elite of Guayana. Tasked with providing
innovative domestic configurations along with a wide host of neighbor-
hood services, these residential quarters were to be the embodiment of
urban life in the new frontier. As William Porter, an assistant chief of urban
design for Ciudad Guayana, described it in 1969, “UV 4 was to be a dem-
onstration of the CVG’s intention to provide high quality environments for
the elite and a demonstration to the residents of Ciudad Guayana of a better
way of life.”26 Drawing on strategies developed in Sir Patrick Abercrombie’s
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County of London Plan from 1943, which brought together Clarence Perry’s
idea of the “neighborhood unit” and Patrick Geddes’s work on commu-
nity structures,?” this first prototype for managerial housing was primarily
a mid-density district configuration combining row houses and mid-rise
apartments. Residences were placed along a network of streets, plazas, and
pedestrian pathways and anchored by commercial services and a school.
A similar organization drove the design of UV-3, but with a much lower
density and with semi-detached homes that proved extremely successful
with the newly arrived executives. In future versions of the neighborhood
unit, such as Los Olivos, the concept shifted away from total design and
focused on the design of streets, parks, and key public buildings, estab-
lishing a framework for growth rather than a fixed plan. Despite the fact
that the housing component of the project never mixed incomes within a
single unidad vecinal—an experiment that would have helped alleviate the
perceived segregation of classes in the city—it did effectively provide a for-
mal organization for each neighborhood. And while the spatial and mate-
rial quality of the housing stock varied drastically throughout the city and
even within each neighborhood unit, the general disposition of basic ser-
vices, infrastructure, and public spaces within a clear formal structure has
guided growth and change over time.

Beyond the specific successes and failures of the linear city and the
larger regional project, the Guayana initiative was a relevant model that
influenced multiple scales and spheres of regional planning in South
America. For one, the creation of a national planning agency to implement
the Guayana project served as a critical point of reference for national plan-
ning strategies across Latin America. Luis Mufioz Marin (1898-1980), the
former governor of Puerto Rico and an advisor and close friend of Presi-
dent Betancourt, was heavily influential in the implementation of COR-
DIPLAN.28 Mufioz Marin, who had experienced the Guayana project first-
hand, would later become one of US President John F. Kennedy’s primary
advisors in crafting the Alliance for Progress, an economic development
program responsible for implementing national planning agencies in most
Latin American countries. In this context, Ciudad Guayana was part of a
much larger Cold War agenda that involved a growing interest, among non-
governmental organizations like the Ford and Rockefeller Foundations as
well as the US government, in advancing development through urbaniza-
tion in many parts of Latin America.

The Guayana project was also successful by the measure of its regional
ambitions. The plan was able to transform a rather sleepy region into an
important industrial hub with an active inner river port and a regional
urban center with a population of almost a million people. Today, Ciudad
Guayana is the economic capital of the Guayana region and an essential
contributor to Venezuela’s national economy. While Rodwin’s dream of an
interdisciplinary city in which an alchemy of design and social sciences cre-
ated a post-Second World War utopia never materialized, the design proj-
ect and its inherent experimental capacity did provide a successful founda-
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tional framework for future urbanization. The grand industrial metropolis
that inhabited the minds of Lloyd Rodwin, Willo von Moltke, and the Joint
Center team had a completely different physical and experiential identity
than the reality experienced by the inhabitants of Puerto Ordaz and San
Félix. Yet it is evident that the plan’s rudimentary implementation provides
a model for urbanization that is far more successful than many of the con-
temporary resource extraction landscapes that we see today—landscapes
where the city is rendered a byproduct of myopic production metrics, excis-
ing the social contract once embedded in the extraction process.
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Pioneering Modernity
Vila Piloto

An autonomous urban vessel encased by the purity of its geometry, Vila
Piloto employs many of the ideas that shaped the urbanization of the
Parand-Uruguay river basin as Brazil transformed these remote hinter-
lands into a new hydroelectric Eden. Delineated as a perfect circle inscribed
in the flat landscape of the basin, the “Pilot City” would be described by
the Hartford Courant in 1966 as “sitting like a giant’s play thing in the mid-
dle of prairie lands covered with shoulder-high grass.”! Built in the early
1960s and conceived as a temporary encampment to house workers for the
construction of the Jupid Dam, the city evolved within an organizational
ecology shaped by a multiplicity of ideas regarding energy infrastructure,
urbanization, and territory. One of what would become a series of projects
to leverage the Parand River basin as an incubator of urban experimenta-
tion at a regional scale, Vila Piloto was the first and boldest urban experi-
ment to emerge at the confluence of state-sponsored hydroelectric energy
investment and regional planning in south-central Brazil. Its conception
initiated a territorial process that from the 1960s to the 1990s would dramat-
ically alter the urban and riparian landscapes of S3o Paulo and its neigh-
boring states.

Hydroelectric Energy and the Path to Industrialization

Throughout the first half of the twentieth century, the federal and state
governments of Brazil undertook heroic efforts to claim and domesticate
its expansive interior territory. By the 1940s, as Belo Horizonte had con-
solidated into a prosperous city and Goiénia, the new capital of the state
of Goids, was rapidly being erected, nationalist governments commenced
larger industrialization efforts—such as the first Brazilian steel plant in the
Parafba Valley in 19462—that would encourage industrialization and mod-
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Figure 5.1. Contemporary
bird’'s-eye view of the
southern Parana River
basin and the network

of hydroelectric dams.
Drawing by Felipe Correa.
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ernization within the country’s sleepy interior. Essential to this agenda was
the development of a clear energy policy that could provide reliable and
steady energy sources for the nationally sponsored industries. It is not sur-
prising, then, that the country saw its expansive network of rivers as the
solution to its immediate electricity shortages and a long-term source of
electric power that could help advance a nation that was pointed toward
rapid industrialization. The unprecedented investment in hydroelectric
energy that followed would set forth an aggressive spatial restructuring of
Brazil’s agrarian interior, a landscape that had previously supported a smat-
tering of settlements, or povoamentos, sustained through cattle ranching.3
While the intent to transform Brazil’s major rivers into a productive
machine can be traced back to the late nineteenth century,# it was only in
the Kubitschek era (1956-1961) that a push for water-based energy in the
form of large-scale, state-sponsored projects gained momentum. Juscelino
Kubitschek, who as governor of Minas Gerais expanded the state’s hydro-
electric capacity,> would, as president of the country, champion energy
security as a main pillar for the advancement of an industrialized Bra-
zil. Kubitschek ran on a presidential platform that targeted four strategic
areas: energy, transportation, agriculture, and industry.6 Within this con-
text, hydroelectric projects were an essential component of his agenda to
integrate the interior of the country with the coast. Despite the steep initial
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investment, turning water into energy made sense in a country that at the
time had a limited inventory of fossil fuels. Additionally, the larger enter-
prise of a hydroelectric network—dams, roads, towns, reservoirs, etc.—
served as an ideal substructure for a much larger territorial plan that could
link the resources of the country’s interior with the economies along the
coast. In Minas Gerais in the early 1960s, the Trés Marias Dam and the
Furnas Dam,” two pilot projects emblematic of the Kubitschek governor-
ship, paved the way for the development of hydroelectric infrastructure that
would rapidly transform the riparian geometries of south-central Brazil.

A perfect storm of rising nationalist sentiment paired with the central
government’s escalating response to frequent conflicts between foreign
power companies and state governments culminated in the production of
one of the largest networks of hydroelectric dams in the history of the coun-
try, and in all of South America.8 By the late 1940s, hydroelectric energy was
seen as a brand new public sector that could not only provide a steady flow
of electricity but also become a significant pillar of the national economy.
The formulation of the Plano Nacional de Electrificagdo (National Elec-
tric Plan) in 1954, along with the ongoing explorations of Brazilian river
basins as potential sources of energy, marked the birth of regional plan-
ning in the country. Developmentally friendly governments such as the
Kubitschek administration and that of his corporatist predecessor, Getlio

Figure 5.2. Aerial view of
Vila Piloto, 1962. Courtesy
of the Acervo Fundagao
Energia e Saneamento.
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Vargas (1882-1954), operated under the belief that regional planning could
overcome Brazil’s infrastructural shortcomings and further advance its
quest for modernization. The relationship between energy, hydrology, and
regional planning played a crucial role in redefining the image and value of
the Brazilian interior, establishing a new physical and experiential identity
that would emerge from the transformation of an economically sluggish
hinterland into a new productive landscape.

The principle of regional planning that emerged in Europe at the turn
of the twentieth century—disseminated primarily through Ebenezer How-
ard’s Garden Cities of Tomorrow (1902) and Patrick Geddes’s Cities in Evolu-
tion (1915)—and in North America a few decades later through the work
of Lewis Mumford and the Regional Planning Association of America
(RPAA), was by the 1940s widely circulated across the globe, and these
ideas were present in the Brazilian planning mindset at the time.

More specifically, however, the Tennessee Valley Authority (TVA) had
the most direct influence on the regional plans that would reshape the riv-
ers of south-central Brazil. Born in the midst of an economic depression
in the United States, the TVA channeled the regionalist concepts of Ged-
des and Mumford through the political framework of President Frank-
lin D. Roosevelt’s New Deal, becoming the poster child for the practice of
regional renewal. Despite internal administrative disagreements among its
leaders,” the TVA presented to the world the realization of an ideal regional
plan. The Tennessee Valley served as a tangible case study of a territorial
vision where settlement and natural resources coexisted effectively within
an administrative unit defined by the orography of a basin, bypassing polit-
ical boundaries. The authority’s technical know-how and administrative
models became significant references worldwide, particularly in the shap-
ing of hydroelectric landscapes across the developing world. From Latin
America to South Asia the TVA media machine exported the ability of dem-
ocratic regional planning to put an environmentally damaged and econom-
ically depressed region to work. While many large-scale hydroelectric proj-
ects were directly influenced by the TVA, in south-central Brazil the larger
ethos of the regional planning principles embedded in the Tennessee Val-
ley had direct repercussions in the conceptualization and implementation
of a series of regional plans for dams, levees, and reservoirs to serve as the
backbones of a much larger, ambitious urbanization strategy.

Of the many concepts touted by the TVA, two were key in the develop-
ment of regional planning in Brazil. One was Geddes’s identification of the
region as the basis for the construction of social and political life.10 The other
was Mumford’s “fourth migration,”1! the notion that technological advance-
ment—primarily the proliferation of private mobility (the car, the cargo
truck, and the trunk road) and electronic communications—would radi-
cally alter the relationship between city and territory and that the architect-
planner had the capacity to give spatial synthesis to these new processes
of urbanization. Both claims, which radically incorporated geography into
urban planning, resonated decades later in Brazil as validating the larger
developmentalist agendas of Vargas and Kubitschek. In Brazil’s political
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climate, so different from Tennessee’s, these agendas would specifically
focus on recasting the image and value of Brazil’s hinterland through gov-
ernment-sponsored programs targeting the construction of highway infra-
structure, telecommunication networks, and hydroelectric energy facilities.
Reassessing the value of the region and the regional city was central to Bra-
zil’s midcentury developmentalist mindset.

Direct exchanges between the Tennessee Valley Authority and the Bra-
zilian government date back to 1944, when Apolénio Salles, Brazil’s min-
ister of agriculture, made an official visit to the TVA. Salles’s visit first
brought the Tennessee project to the collective attention of Brazil’s public
administrators. Two years later, Oren Reed, a TVA engineer who had been
in charge of the Watts Bar project, visited Brazil to see the early hydroelec-
tric projects in the Rio Sao Francisco basin.12 His endorsement of the Sao
Francisco project and his belief in Brazilian rivers as a source of energy
further cemented the links between TVA and the Brazilian federal gov-
ernment.13 These initial exchanges with TVA engineers, along with the
establishment of the Point Four Program by President Harry Truman—
a US-sponsored technical assistance program catered to the developing
world—led to the establishment of Brazil’s Comissdo Nacional de Assistén-
cia Técnica (National Commission for Technical Assistance) in 1950. The
comissdio became the main vehicle for transferring knowledge from experi-
ences like the TVA encounter into the Brazilian context.

Many of the TVA’s ideas were also filtered through other prevalent lines
of thought regarding urban planning and urbanization in mid-twentieth-
century Brazil. Particularly important were the ideas of Father Louis-Joseph
Lebret (1897-1966), a French Dominican priest who in 1941 founded Econo-
mie et Humanisme, a Paris-based research center that involved the Catho-
lic Church in issues related to global development. The center believed in
the need for social action at all levels of community life. Lecturing through-
out Brazil, Lebret argued for the ability of urban planning, in its plurality of
models, to confront the urban challenges of the developing world, primar-
ily through the introduction of social questions into the analyses of evolving
urban processes.14 While controversial with the most conservative factions
of the Brazilian Catholic Church, Lebret’s humanistic approach to urban
development was generally well received. In 1947 he established the Socie-
dade para Andlise Grifica e Mecanogrifica Aplicada aos Complexos Soci-
ais (SAGMACS), a technical office modeled after the French Société pour
I'Application du Graphisme et de la Mécanographie a I'’Analyse (SAGMA),
tasked with developing techno-scientific studies and proposals geared
toward social and economic development and approached through an
interdisciplinary lens that could further advance the principles of the Econ-
omie et Humanisme movement. Working in collaboration with engineers
of Sio Paulo’s polytechnic school, throughout the 1960s SAGMACS con-
ducted an extensive report on urbanization along the lower Parand River.
A crucial component of the report was a plan called Comunidades Ter-
ritoriais do Parand,!5> which emphasized the importance of social agency
in the physical development of the basin. Lebret and SAGMACS believed

Vila Piloto 115



facing page

Figure 5.3. Scalar com-
parison of hydroelectric
dams and reservoirs built
in the southern Parana
River basin. Drawing by
Felipe Correa.

in a humanized mise en valeur, arguing that any successful management
strategy of a territory relied on a careful reading and interpretation of the
human and physical values of the land.16 These ideas resonated with the
diverse agencies that would be responsible for the territorial agenda of the
lower Parand River basin, particularly because Lebret’s approach acknowl-
edged and valued existing local settlements, a departure from the more tra-
ditional approach in the region, which favored complete erasure. For Leb-
ret, who later had a significant influence on Frangois Perroux’s concept of
the growth pole, urban life was essential to social and economic develop-
ment, placing the city as the center stage of larger regional plans.

The Basin as a Regional Unit

While many river basins in Brazil were shaped by the influence of the TVA,
the Parand-Uruguay basin was the location of the most extensive exper-
iment in midcentury regional planning. The Comissao Interestadual da
Bacia Parand-Uruguai (CIBPU), along with a group of adventurous archi-
tects and engineers who would later join the architecture and urbanism
division of the Companhia Energética de Sao Paulo,!7 produced a collection
of studies, plans, and projects that capitalized on investment in hydroelec-
tric energy as the backbone for the development of a much more ambitious
and comprehensive regional vision.

Established in 1951, CIBPU was a regional planning agency tasked with
guiding the spatial and social advancement of the larger Parana-Uruguay
river basin. It was structured as an interstate institution that united seven
states under a singular administrative body. With boundaries defined by
the geography of the basin, CIBPU enlisted the states of Sao Paulo, Santa
Catarina, Parand, Mato Grosso, Rio Grande do Sul, Goids, and Minas Gerais
for a collaborative project that would help advance the common interests of
this broadly diverse region unified by an overabundance of water.18 Work-
ing as an independent authority outside the traditional framework of public
administration, CIBPU’s engineers and administrators were able to com-
bine technical expertise and political muscle to dam the river to produce
electricity. A prescient institution, the agency brought together the public
and private sectors, knowledge from national universities, support from
international technical assistance teams including the United Nations,
the Ford Foundation, and the Rockefeller Foundation, and international
financing agencies including the International Bank for Reconstruction
and Development (IBRD) and the World Bank.19

Central to CIBPU’s mission was the development of an integral man-
agement strategy, one that could effectively take advantage of the broad
spectrum of resources across the basin. Distinguishing itself from more
myopic planning enterprises, CIBPU sought to promote the mise en valeur
of the landscape, suggesting a more humanized approach to development
that focused on the analysis and enhancement of the region.20 While hydro-
electric energy production was at the core of their mission, the agency also
developed strategies for river navigability, irrigation, flood control, water
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1. Yacyreta

2. Salto Caxias

3. Salto Osorio
4. Salto Santiago
5. Segredo

6. Xavantes

7. ltaipu
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9. Taquarugu

10. Salto Grande

11. Ourinhos

12. Jurumirim

13. Jupia

14. Piraju/Piraju Il

15. Nova Avanhandava
16. Capivara

17. Canoas

18. Canoas Il

19. Ilha Solteira

20. Trés Irméos

21. Mario Lopes Ledo

22. Ibitinga/Alvaro Sousa Lima
23. Agua Vermelha

24. Marimbondo

25. Jaguara

26. lgarapava

27. Estreito

28. Furnas

29. Porto Colombia
30. Volta Grande

31. Euclides da Cunha
32. Limeira

33. Caconde

34. Sdo Simao

35. ltumbiara

36. Capim Branco |
37. Capim Branco |l
38. Miranda

39. Nova Ponte
40. Corumba

41. Emborcacédo

42. Rosana

43. Cachoeira Dourada
44. Porto Primavera
45. Serra do Facdo

46. Peixoto

47. Barra Bonita
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Figure 5.4. Drawing pro-
duced by the CANAMBRA
study in 1966. The drawing
in its original large format
forecasts required trans-
mission lines for 1980.
From Power Study of South
Brazil Report, by Canambra
Engineering Consultants,
Brazil, United Nations
Development Programme.
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Figure 5.5. Drawing pro-
duced by the CANAMBRA
study in 1966 depicting a
larger territorial analysis in
relation to energy extrac-
tion. This map in its origi-
nal large format shows the
locations of potential hy-
droelectric dams and their
relations to existing towns
and villages. From Power
Study of South Brazil Report,
by Canambra Engineering
Consultants, Brazil, United
Nations Development
Programme.

management, and fishery science. In addition, CIBPU was concerned with
the overall improvement of quality of life in the region, and it channeled
resources toward studies and programs that would benefit education, hous-
ing, sanitation, and vocational training programs. In later years, issues of
environmental and ecological stewardship would become central to CIB-
PU’s mission as well.

The strength of the emerging national electric energy sector was also
crucial for regional development in the area, and the need for an integrated
national electric grid spurred the systematic construction of hydroelectric
plants along the basin. Key to the development of the electric energy sector
in the region was the 1962 CANAMBRA study, an international report that
provided a comprehensive overview of the hydrological resources in south-
central Brazil and how these could become the pillar of a national electric
grid.21 CANAMBRA—partially funded by the Inter-American Development
Bank and the United Nations—was named after the three nationalities of
its team members (Canada, the United States, and Brazil). Its two lead-
ers, Mario Bhering and John Cotrim, had been key figures in the consol-
idation of the Companhia Energética de Minas Gerais (CEMIG) in 1952
and extremely active in the development of earlier hydroelectric projects in
that state. The study, a technical report, focused on the inherent benefits
of hydroelectric exploitation in relation to growing market demands at a
national scale. By ignoring the environmental costs of blocking the flow of
the Brazilian Parand for energy production, the economists and engineers
projected tremendous economic gains.

The cost per kilowatt for producing hydroelectric energy in south-
central Brazil was minimal compared to the costs of other potential energy
sources. While CANAMBRA’s main objective was to maximize energy
resources, the overall study, by default, also provided a comprehensive
geographic survey of the territory. The report contained valuable informa-
tion regarding water supply, flood management, and navigation potential
of the rivers—all elements that would play a key role in the urbanization
process of the basin. The investment from the electric energy sector in
south-central Brazil, heavily guided by CANAMBRA, allowed CIBPU to
advance and implement many of its studies and plans. Critical to this pro-
cess was the creation in 1966 of the Companhia Energética de S3o Paulo
(CESP), a state electric company that consolidated thirteen regional public
and private electric companies under a single administrative entity. The
regional plans championed by CIBPU, along with the massive construction
of hydroelectric dams by CESP and its predecessors, completely recast the
Parand-Uruguay river basin. Over the span of forty years, CESP built nearly
thirty dams, most of them large in scale, altering the basin into a continu-
ous chain of reservoirs linked by concrete dams.

The work conducted by CIBPU and CESP brought together a collec-
tion of architects and engineers who dedicated a significant portion of their
professional lives to this region. Hélio Pasta (b. 1927), a Sdo Paulo-based
architect, along with the engineer/architect team of Ernest Robert de Car-
valho Mange (1922-2005) and Ariaki Kato (b. 1931), confronted a regional
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project that demanded a redefinition of what an architect-planner in mid-
twentieth-century Brazil should be. In tackling this territory, these figures,
along with a larger interdisciplinary group, spearheaded a collection of
experimental architectural and urban projects that contributed to reshap-
ing the basin’s spatial identity. Later, in the 1990s, Nina Tsukumo would
take the leadership of CESP’s division of architecture and urbanism and
exercise significant design influence on projects developed in the last two
decades.

From the initial hydroelectric plants in Salto Grande and Barra Bonita
in the late 1950s and early 1960s to the Trés Irm3os, Canoas, and Porto
Primavera projects in the 1990s, designers Pasta, Mange, Kato, and later
Tsukumo worked with a mindset that placed the architect at the conflu-
ence of multiple scales and disciplines. In principle, their working method
involved three scales of action.22 The territorial scale encompassed basin-
wide issues and dealt with the regional implications of each project indi-
vidually, along with evaluating the impact of the totality of projects in the
basin. Key to this scale was the drafting of impact analysis surveys that
could chart ways in which hydroelectric investment would improve local
life in the region. The second, intermediate scale, focused on the reser-
voir and the disposition of infrastructure and services around it. This scale
directly planned for the immediate impact of dam and reservoir construc-
tion. Crucial to this scale were negotiations with local municipalities for
the relocation of settlements below the flood line, the introduction of new
mobility networks, and the programming of future economic activities—
fisheries, forestry, recreation, and tourism—that would be developed once
the reservoir was put into place. From the 1980s onward, once the environ-
mental damage caused by dams built in earlier decades could be measured
and proven, environmental mitigation became another central focus of this
working scale. Finally, the third working scale focused on the design of the
dams themselves and their required support infrastructures, including the
design of residential and administrative encampments. CESP and its pre-
decessors combined these scales onto a single drafting board, conceiving
of hydroelectric projects within larger spatial compositions and bringing a
robust level of design attention to the regional scale.

The introduction of a regional problematique into the architectural prac-
tices of mid-twentieth-century Brazil questioned the efficacy of top-down
impositions of architectural and urban form as the template for urban
growth. Recent examples of designed cities like Goidnia and the new capi-
tal, Brasilia, were seen as exceptions rather than models, forcing architects
to concoct new approaches to urban growth and architectural form within
interdisciplinary strategic planning frameworks. The working environment
set in place by the larger agendas of CIBPU and CESP provided a labora-
tory for a new model of architectural practice where the top-down deploy-
ment of architectural form would be guided by territorial surveys address-
ing larger physical, social, and economic objectives for the region. This
environment allowed architects like Pasta, Mange, Kato, and Tsukumo to
test architectural forms in relation to the territorial, social, and economic

Pioneering Modernity



objectives of the regional survey. Their design proposals oscillated between
autonomous architectural forms and design guidelines, accounting for dif-
ferent degrees of urban growth over time.

For this group, the conceptualization of the city, and what a city should
be in the context of the region, became the primary focus of the design pro-
cess. As Mange argued in the introduction to his thesis on the project, “It
is necessary to create a ‘city’ with citizens and not a jumble of shacks with
servants and carpenters. Between us, it is necessary by all means possible,
to develop a ‘cultural’ action, a ‘civilizing’ action, with particular emphasis
on issues of education and health.”23 The notion of “the city"—a chang-
ing and variable design target—became the most fruitful vehicle for the
exploration of spatial strategies throughout the basin. From the construc-
tion of temporary encampments and the deployment of brand new cities
to the upgrade of existing towns, the design of the city was always the epi-
center of a regional plan. In the search for an interface between city and
region, CESP and its predecessors developed a series of projects to test and
advance their developmentalist hypotheses. Of these developments, Vila
Piloto and Ilha Solteira in the Urubupungd complex and later Porto Pri-
mavera further south, best encapsulate new conceptions about the urban
in relation to the production of hydroelectric energy and the larger water-
based systems of the southern Brazilian Parand.

Urban Cocoon: Vila Piloto and the Jupia Hydroelectric Plant

The development of the Usina Hidrelétrica Jupid (today Engenheiro Souza
Dias), at the confluence of the Parand and Sucuriti Rivers, was one of the
first planning projects in the region to bring together energy infrastruc-
ture and urbanization strategies. Conceived as a three-piece plan, the proj-
ect included the design of a temporary encampment for the construction
workers who were to build the dam, a smaller, permanent village for dam
operators known as the Nucleo do Operadores, and upgraded mobility
infrastructure (primarily roads and rail) to better connect the plant to the
region and to S3o Paulo. This last piece involved investment in roads, a
new airport, and the upgrade of existing rail lines. With this project, Ernest
Mange and Ariaki Kato sought to create an urban cocoon in the middle of
the Brazilian wilderness. It would also serve as a pilot project to showcase
upgraded living standards in the severely underdeveloped region of Urubu-
pungd. From the start, however, this hydro-urban complex, sited eight kilo-
meters away from the remote village of Trés Lagoas, posed a compelling set
of challenges for its designers.

A temporary encampment with a projected population of fourteen thou-
sand construction workers and their families, Vila Piloto was the pivotal
piece of the Jupid plan. Constructed in 1961 with a built-in expiration date
of five to seven years, Vila Piloto became an experimental project to provide
housing for the massive migration of workers to construct the dam. While
the supply of housing for temporary workers in remote locations had pre-
viously been resolved through the militaristic deployment of prefabricated
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barracks, at Vila Piloto Mange saw an opportunity to conceive a new form of
urban development—a project that could strive to be something more spa-
tially ambitious than the “technical favelas” built next to the construction
sites of previous hydroelectric power plants.24 As a result, Mange and Kato
proposed an encampment that, despite its provisional nature, would aspire
to provide higher living standards for its dwellers through better quality
housing stock and basic services and facilities systematically included in
the plan. Strongly influenced by the “neighborhood unit,”25 by then a wide-
spread concept, Mange and Kato opted to construct a self-sufficient town
organized around a gradient of residential types. After much debate over
the many formal configurations this new outpost could take—including
the common superquadra26é prototype used in the design of Brasilia—the
design team decided on a strategy of concentric rings subdivided by sec-
tors. A clearly defined urban vessel in the Brazilian hinterland, the per-
fectly circular city would stand in direct contrast to the open landscape of
the Parand River.

Mange and Kato argued in favor of the circle on technical and qualita-
tive grounds. From a more pragmatic standpoint, they saw the concentric-
ring strategy as the most efficient way of deploying infrastructure. Electric-
ity, potable water, and sewerage could be organized radially, significantly
reducing linear distances. Also, this configuration allowed for a calibrated
overlap between vehicular and pedestrian traffic. Radial streets would
accommodate heavier vehicular traffic, while the concentric rings would
be primarily for pedestrian use and light vehicular access. This intention is
clear in the slight offset of the road from one sector to another. Working in
a context before urban density had ever existed, Mange argued against the
modernist tradition of completely separating vehicular and pedestrian cir-
culation. Instead, he searched for a strategy of coexistence. Mange’s stron-
gest argument for the circular scheme revolved around the definition of a
clear center where activities such as commerce, administration, recreation,
and communications would be grouped. A common open ground that was
protected by layers of housing from the vast emptiness of the barren land-
scape would provide, in Mange’s own words, “a sense of belonging.”27

The seven sectors that made up the circle contained the basic infrastruc-
ture for an instant city. Sector one grouped most of the bachelor housing,
sectors two and seven were open and recreational spaces, and sectors three
through six aggregated the majority of the housing, in addition to a neigh-
borhood unit in each sector. While the subdivided sectors enabled a gen-
eral differentiation of uses, housing types—from attached row houses to
single-family homes—were mixed within each sector, fomenting social
exchange among the diverse socioeconomic strata that would soon inhabit
Vila Piloto. Following the construction method of conventional Brazilian
casinhas, the residential units were built with standardized timber framing.
High-pitched roofs and long overhangs were essential to mitigate the hot,
humid climate in the region. The units were produced in three different
sizes. Type A, the largest unit, was a detached single-family home generally
located along the outermost ring, allowing for direct unit access by a private
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Figure 5.6. Aerial view
of Vila Piloto, 1962. Used
by courtesy of the Acervo
Fundagéo Energia e
Saneamento.

facing page, bottom
Figure 5.7. Aerial view of
Vila Piloto. Photo by Sayuri
Baez; used by courtesy of
the photographer.

Vila Piloto 123



1961

>
4

)

In
H

&
v
e
’o‘,/,},
4
%

1969

U

[

\§§

’Mﬁ@@ -
e =um
=

[

1l 7
N

Q&

L5

H

G2
&z

|
[

%

y

]
/ )

1961




pubguhaibmaton

o R

\ g L L L S

vehicle. Types B and C, smaller in size and built in groupings of four to six
units, formed the inner rings. The proportion of collective to private open
space was critical in the spatial definition of each type of housing. Mange
and Kato favored smaller private backyards in order to emphasize the space
of the street. Flanked by wooden porches, the street would serve as the
main space for outdoor life. Bachelor housing, which occupied most of sec-
tor one, transformed the traditional casinha archetype into an elongated bar
building that accommodated approximately 180 people in rooms with three
to six beds. These buildings were assembled around community halls and
the refectory, creating a congenial, campus-like atmosphere.

Due to the scarcity of basic services available in the area, Mange and
Kato saw the need for a self-sufficient city in terms of health care, basic
education, and recreation. They also proposed a means by which many
of these infrastructures would remain in the area beyond the city’s built-
in expiration date and become accessible to the expanding town of Trés
Lagoas. Following this notion, service buildings such as the hospital were
designed and built as freestanding structures outside the confines of the
circle. Inside the circle, a series of administrative, educational, religious,
and recreational facilities made up the civic center. Among these were a
church, a swimming pool, a cinema, and commercial stores. While many
of these programs seem like the basic staples of any company town by the
early 1960s, in the context of the Brazilian interior they were an unprec-
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Figure 5.8. Assembly,
disassembly, and reuse
of the Vila Piloto project.
Drawing by Felipe Correa.

above

Figure 5.9. View of Vila
Piloto’s central space
under construction, 1962.
Used by courtesy of the
Acervo Fundagao Energia e
Saneamento.
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Figure 5.10. View of
communal facilities,
including a school, in

one of the sectors, 1962.
Used by courtesy of the
Acervo Fundacao Energia e
Saneamento.

edented array of urban amenities and represented an unforeseen level of
social investment in the area.

The ease of disassembly was a crucial component of the Vila Piloto plan.
From the start, the residential units were conceived with the objective of
being dismantled and reassembled in future CESP projects. Once the Jupid
Dam was operational in 1968, the process of taking apart the city began.
The figure of the circle slowly eroded as the housing units were gradu-
ally removed, yet the basic infrastructure defined by the original plan—
the roads, parcel structure, and open spaces—remained. These surviving
elements gave structure to an infill process that took place once the ghost
of Vila Piloto was annexed to Trés Lagoas. Through the 1970s and 1980s,
a large number of individual plot owners built their dwellings within the
circle, guided by the traces of the Vila Piloto plan. Today, the circle is once
again fully built. In the last two decades, the transformation of the private
encampment into an open city has resulted in a neighborhood that, despite
its economic limitations, offers many more amenities than most compara-
ble areas in Trés Lagoas.

Another part of the Jupid Dam project, the permanent Nucleo do Opera-
dores, was built on the eastern edge of the Parand River in So Paulo state.
Much smaller in scope, this village housed the full-time operators of the
plant and their families. Built with cleaner modernist lines than Vila Piloto,
its overall spatial strategy was very similar to its provisional counterpart.
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Figure 5.11. Vila Piloto’s
covered walkways medi-
ated between interior

and exterior spaces in

the harsh climate of
south-central Brazil, 1963.
Used by courtesy of the
Acervo Fundacao Energia e
Saneamento.

bottom

Figure 5.12. Interior
communal spaces in Vila
Piloto, 1963. Used by
courtesy of the Acervo
Fundagao Energia e
Saneamento.
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Figure 5.13. Classrooms
opening to covered walk-
way in Vila Piloto, 1963.
Used by courtesy of the
Acervo Fundacao Energia e
Saneamento.
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Figure 5.14. Photogarph
of Vila Piloto showing the
relationship of street,
residence, and backyard,
1963. Used by courtesy
of the Acervo Fundagao
Energia e Saneamento.
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All of the community and recreational facilities were placed right along the
river’s edge, creating a more institutional waterfront. Behind the commu-
nity center, the housing units were terraced along a gently sloping hill. In
this case, housing also came in three different types, which included single-
family detached homes as well as smaller attached units grouped into clus-
ters of four and six. North—south circulation favored vehicular traffic while
east-west paths were primarily defined for pedestrian use. The disposition
of private and collective open space also resembled its older sibling’s across
the river. Backyards within each residential unit were small and shaded by
trees, providing an intimate domestic space. These were in direct contrast
to the large collective lawns that divided each housing cluster. At present,
the Nucleo do Operadores is still standing and fully operational. The sim-
plicity of its original figure has been accentuated by fully grown vegetation
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Figure 5.15. Usina Jupia
in its regional context, as
drawn by Ernest Robert
de Carvalho Mange.

From “Planejamento em
Urubupunga. Tese apre-
sentada a congregacao
da escolar politecnica

da universidade de Sao
Paulo—concurso de docén-
cia livre de cadeira no 12
‘Nocdes de Arquitectura e
Construgoes, Historia de
Arquitectura’” (thesis, Sao
Paulo, 1963). Courtesy of
Acervo FAU-PGR.
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that gives it well-defined grounds. In overall effect, the niicleo now evokes a
modernist university campus.

From Encampment to City: The Case of Ilha Solteira

The regional migration triggered by hydroelectric investment in the region
made CESP question the validity of the provisional city model it had
employed at Vila Piloto and favor a new gradual city concept that could
evolve in shape from company town to autonomous municipality.28 Thus,
a new urban model was tested in the design and implementation of Ilha
Solteira. Built approximately fifty miles north of Jupid, the hydroelectric
plant of Ilha Solteira and the adjacent city were the second urban experi-
ment in the Urubupungd region. Planned in the early 1960s and inaugu-
rated in 1969, Ilha Solteira was conceived as a housing encampment for
construction workers that over time would transform into a fully fledged
city of thirty-five thousand residents within this rich agricultural area along
the Parand River Valley.29 After closing Vila Piloto, CESP had to relocate a
large number of workers and their families who had already set up a life in
the region. A large percentage of the workforce shifted to the construction
site of the new dam. Those who did not relocate to the construction site
itself found employment in regional support businesses that were starting
to pop up in the area. Funded by the state of Sao Paulo and the federal gov-
ernment, Ilha Solteira was conceived as a regional economic growth pole,
an urban and economic development model that was quite common across
the global south at the time.30 Adopting strategies similar to those of Ran-
chi in India and Ciudad Guayana in Venezuela,3! Solteira was conceived
as a strategic urban center at the crossroads of new national mobility net-
works and the Parand River. Through the introduction of industry, com-
mercial services, and agricultural support programs, the city was to be the
epicenter and engine of a new and diversified regional economy.
Influenced by many of the linear city prototypes developed in Europe at
the turn of the twentieth century, Mange and Kato conceived a project that
involved the aggregation of neighborhood units along an avenue.32 Approx-
imately 1.5 kilometers in length, Avenida Brasil served as the main organi-
zational spine for the project and linked the new city to regional highways
that connected the country’s interior to the Atlantic Ocean. An elevated
water tank of monumental scale was placed at the center of the avenue,
marking the beginning of this new commercial hub. The city plan was
subdivided into four sectors, each containing residential units and basic
services along with a set of specialized programs. Sector one held leisure
and recreational spaces; sector two had schools and educational facilities;
sector three had the main community center and its affiliated programs,
including commercial space, a cinema, banking halls, a post office, and
a telephone office; and sector four contained facilities for future service
industries. Each of the specialized programs were placed in the inner cor-
ner of each sector, making them simultaneously part of each district and
of the city center. Industry also played a key role in the spatial organization
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of Solteira. Light manufacturing was placed along the main avenue, while
land on the outer edge of the perimeter road was subdivided to accommo-
date heavier industrial plants and agricultural service facilities. The new
city was to be encased by an agro-industrial ring that would, in the long
run, guarantee its survival.

Housing units throughout the project followed similar principles to
those in Vila Piloto. Bachelor housing, especially important in the initial
stages of the city, was in independent full-service buildings following the
dormitory model. Family housing came in six housing types, varying in
size and amenity, clustered around basic services in each of the sectors.
Following the Vila Piloto model, houses were laid out in a gradient, where
smaller units sat closer to the center and larger houses were placed along
the perimeter road, offering direct vehicular access to each unit. This place-
ment served to alleviate the city center from vehicular traffic. The scalar
transition from center to periphery was occasionally broken in order to pro-
vide a better mix of social groups within the project. Despite the differ-
ences in layout and size of the buildings, the disposition of housing units
in Ilha Solteira highlighted one of the greatest challenges in the project,

Figure 5.16. Aerial view
of Ilha Solteira, 1973.
Photographer unknown;
collection of the author.
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Figure 5.17. Current
aerial photograph of Porto
Primavera. Courtesy of
Google Earth.

the relentless repetition of single-story shacks, which offered minimal dif-
ferences in identity and which were assigned to dwellers based on their
company standing. Described by dwellers as “being done in a militaristic
style with little individuality,”33 this residential model, common in com-
pany towns conceived in earlier decades, generated an inherent homogene-
ity that was not conducive to the active and diverse urban environment to
which Solteira aspired. Mange and Kato would be compelled to address this
issue well into the late 1980s in the subsequent master plans they devel-
oped for Solteira.

The most innovative component of Ilha Solteira was the administra-
tive structure put in place by CESP in order to guarantee its development
and future transition into an independent municipality. Given the remote-
ness of Solteira’s location and the extensive investment in public works it
required, the successful evolution of the city relied on a strong, yet nimble,
administrative body that could oversee the progressive implementation of
the master plans and also adapt to changes over time. In 1969, the Admin-
istragdo Especial de Ilha Solteira (AEIS)34 was established as an indepen-
dent public administration agency following an agreement between CESP
and the municipality of Pereira Barreto. AEIS was given full authority to
manage Ilha Solteira, including the collection of taxes and the use of those
funds for capital improvements. Under AEIS, Mange and Kato contin-
ued to develop revised plans with the ultimate goal of transforming the
encampment into a city, a process that was achieved in the early 1990s.
While the monotony of the original plan was never fully resolved, the over-
all growth pole strategy proved to be successful. The opening of a branch
of the Universidade Estadual Paulista in the mid-1970s further cemented
this success and marked a pivotal point in the evolution of the city and
the region. Today, a population of over twenty thousand people resides in
Solteira, most of whom rely on the industries incubated by CESP.

Planning for Permanence: Porto Primavera

Moving away from the “provisional city” model of Vila Piloto and the
“encampment-to-city” model of Ilha Solteira, Porto Primavera was to be,
from the start, a permanent settlement destined to grow over time with cap-
ital from the private and public sectors.35 Shortly after CESP received the
initial go-ahead for the construction of the hydroelectric plants at Rosana
and Porto Primavera—sited twelve kilometers from each other and defined
as the Parand-Paranapanema Hydroelectric Complex—the company com-
missioned a series of territorial and urban studies for the development of
the area, many based on research CIBPU had already conducted in the
1950s. However, the nature of this project was different than the previous
ones. In this case, the proposed reservoirs’ water lines would require the
relocation of small villages along the river’s edge. However, by the time of
the project’s conception in the 1980s, the environmental impact of previous
hydroelectric projects in Brazil had come under scrutiny, demanding CESP
to pay more attention to the ecological and social effects the new plants
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would have in the region. These elements guided the conceptualization of
Porto Primavera.

Led by CESP’s division of architecture and urbanism under the direction
of Hélio Pasta, Porto Primavera showcased a radically different approach
to city making along the Parand River. The city as a finite architectural
form derived from a kit of parts made out of road geometries, open spaces,
and repetitive architectural types was replaced by a more nuanced plan-
ning strategy. Here, CESP took an approach that favored the definition of
an urban grid and a parcel structure, allowing for a gradual and flexible
infill process over time. The ability for independent entities to purchase
land within the city was a critical component in guaranteeing its success.
Conceived as a complementary counterpart to Rosana, the plan capitalized
on Highway SP-613 by defining it as the city’s main avenue, Avenida Pon-
tal, where most commercial and mixed-use activities were placed following
a main-street model. A soft grid of undulating streets projected from the
main avenue and was filled in by a collection of residential structures of
varying types. Many of these residences were provided by CESP for work-
ers, while others were built for relocated settlements and other settlers in
the area. Avenida dos Barrageiros, which crosses Avenida Pontal right at
the center of the city, served as the main administrative and recreational
axis, flanked with administrative buildings, educational facilities, and rec-
reational areas.

The role of architecture as a driver of spatial diversity was crucial in Porto
Primavera. No longer was CESP uniquely responsible for the deployment
of standardized housing types; instead the city evolved through a hybrid
model where individual landowners could also contribute to its develop-
ment. Furthermore, for this project CESP proposed a more lax set of hous-
ing guidelines that provided differentiation both in terms of layout and
construction techniques. The original plan for Primavera required approx-
imately 1,250 permanent homes and 3,500 temporary units in addition
to temporary bachelor housing. This mix itself demanded a much more
ample palette of construction materials. While a wood structure with fiber
cement roofing became the most commonly used building materials, cast-
in-place concrete and other types of masonry were also adopted.36 The plan
also strongly emphasized the role of key architectural projects throughout
the city. Buildings like the church, the exhibition hall, and CESP’s hotel
were conceived as singularly authored architectural pieces that would con-
tribute to the identity of the new town.

While in previous projects landscape as a spatial condition was
approached from within the domain of architecture, in Porto Primavera,
landscape architecture as a discipline makes an appearance in CESP’s port-
folio. In 1979, CESP’s division of architecture and urbanism hired the noted
landscape architect Fernando Chacel (1931-2011) and the agricultural engi-
neer Jodo Régis Guillaumon to develop a landscape strategy for the area.
Channeling the influences of Roberto Burle Marx and the botanist Luiz
Emygdio de Mello Filho,37 Chacel introduced an approach to landscape in
which the methods of botany replaced hard geometry as the primary orga-
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nizational device. Indeed, many of the recommendations made in his land-
scape study were prominently acknowledged in the city plan.38 Of those
elements, the preservation of forested land, the incorporation of endemic
vegetation, the creation of small-scale playgrounds and recreational spaces,
and a consistent tree canopy are today more evident than ever in the over-
all figure of the city. In Porto Primavera, the landscape strategy, much
more than the introduction of building types, guided the town’s formative
process.

The River Basin as a Chain of Dams

From the construction of the Salto Grande Hydroelectric Plant in 1958
until today, a constellation of dams and reservoirs has dotted the landscape
of the Parand-Uruguay river basin. A heavier concentration of dams, over
thirty of them, lies within the state of S3o Paulo and its border rivers. The
rapid transformation of the hydrological landscapes that link the city of
Sao Paulo to the interior of the country drastically reformatted the relation-
ship between coast, city, and hinterland. Throughout the second half of the
twentieth century, hydroelectric energy infrastructure in conjunction with
broad-stroke regional planning concepts gave birth to a national project
that helped Brazil claim this new frontier and put it to work in favor of the
larger economic engines of the eastern coast. Here was a planning initiative
that was unique in the Brazilian context, one that went beyond the individ-
ual caveats of each intervention to have a significant impact in urbanizing
one of Brazil’s most remote regions.

While the creation of new cities as growth poles around state-sponsored
energy enterprises might no longer be the mission of CESP and the gov-
ernments of our time, the advancement of a new, twenty-first-century terri-
torial vision for the area is more crucial than ever. Throughout the last forty
years, the state of S3o Paulo and the Parand River basin have undergone an
unprecedented urbanization process fueled primarily by the push-pull fac-
tors of the city of Sao Paulo. What was traditionally a riparian environment
with cities sprinkled along its edges is now transformed into a “metapo-
lized”39 landscape that is neither urban nor rural in traditional terms, and
is in desperate need of a new set of design parameters that can define its
condition and guide its growth.

The work done by CESP and its group of architects offered a solid dem-
onstration of how the urbanization of the region might be shaped. Today,
much thought is needed about how to upgrade and improve the constella-
tion of towns and villages that proliferated as a result of CESP and govern-
ment-sponsored investment in the region. If the twentieth-century project
was once one of colonizing and building a new frontier, the twenty-first-
century project has to provide strategic growth and management strategies
that can help organize the territory with models that provide a complemen-
tary alternative to the hyper-urbanism of the city of Sao Paulo. A fresh look
at the hydroelectric infrastructure built in south-central Brazil through-
out the last sixty years introduces an opportunity to study the afterlife of
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Figure 5.18. Bird's-eye
view from the coast
looking into the Parana
River basin. The view
singles out the pressures
of urbanization pushing
inland, intermingled
with the network of
hydroelectric dams and
reservoirs. Drawing by
Felipe Correa.

the basin beyond its original mission of providing hydroelectric energy at
a national scale. Achieving a more expansive vision of this territory can
work to reposition the concrete remnants of once-productive landscapes
into key organizational devices with the capacity to serve as the backbone
for a renewed territorial project. Such a project could readily take advan-
tage of the scale and territorial configuration of this network of elements
to introduce new spatial templates that can better accommodate the fast-
paced growth originally instigated by CESP.
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EPILOGUE

The Legacy of Resource Extraction
Urbanism and the Future of the South
American Hinterland

The ubiquitous presence of resource extraction urbanism throughout the
course of the twentieth century made the South American hinterland a
unique experimental site for regional planning and city design. From the
progressivist models based on the social utopias of the nineteenth century
to the regionalist principles adopted from Howard’s garden city or Ged-
des’s valley section, modern South America became a testing ground for
a variety of widespread urban planning hypotheses of the nineteenth and
early twentieth centuries. The most exemplary projects within the ex post
facto category of resource extraction urbanism are not representations of
singular ideologies casted in adobe, brick, or concrete. To the contrary, the
projects showcased here represent a collection of exemplary urban visions,
modified by unique geographic conditions and tested against the strictures
of governments and the tight grip of regional and global markets. With
their successes and failures, the projects assembled under the rubric of
resource extraction urbanism mark a series of concerted efforts to synthe-
size ideal urban visions with the gradual incorporation of local practical
knowledge. This synthetic quality endowed these cities with spatial struc-
tures capable of outliving their primary urban mission and accommodat-
ing additional forms of urban growth through the incorporation of new
constituencies and lifestyles over time. Above all, the cases documented in
this book exhibit a belief in the powerful role of a social project—as envi-
sioned by architects and planners in the concept of the city—as a critical
component in the integration of resource extraction frontiers into agendas
of national development.

In Belo Horizonte and Maria Elena, the multifunctional nature of the
geometries proposed in their original plans is their most transcenden-
tal quality. In the case of Belo Horizonte’s plan, its most resilient quality
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is the dimension of the grid and its accompanying subdivision scheme.
The adaptability of Reis’s block morphology provided an efficient template
for the coexistence of varied building types. This organizational flexibility
allowed a city originally tasked with housing administrative bureaucracies
to successfully accommodate many mixed-use blocks over time. Today, Belo
Horizonte is a vibrant center of an important industrial region. In a simi-
lar manner, yet on a completely different scale, the regional infrastructures
that crisscrossed the pampas linking coast, desert, and mountain in the ser-
vice of nitrate can once again be reutilized through the introduction of new
economies and services into this remote region. Marfa Elena’s shift from a
struggling private company town into an independent municipality is a key
step toward the transformation of this landscape. Once achieved, the spa-
tial quality embedded in the geometries inscribed by Brainerd and Skougor
will prove ideal for the introduction of new cultural and recreational pro-
grams. Such uses can capitalize on a growing desert tourism industry in
the region and showcase the legacy of the nitrate era as a national historic
treasure. The rebranding of the struggling town of Maria Elena is an ideal
entry point to creating a contemporary spatial fantasy that can give the der-
elict landscape of nitrate country a new lease on life. In both Belo Hori-
zonte and Marfa Elena, the original plans were strong enough to establish
anew social order, yet lissome enough to allow for continued improvisation
in the face of unpredictability.

Judibana and Ciudad Guayana demonstrated compelling alternatives
to the gated company town model that had served as such a prominent
typology throughout the world in the early part of the twentieth century.
Despite its rudimentary implementation, Judibana proved the effective-
ness of public-private partnerships in constructing an urban project—a
“city of the future,” as it was called by the Creole Petroleum Corporation—
that could outlive the built-in expiration date of the resource that instigated
its construction. Today, while the importance of the nationalized refinery
has waned, Judibana has grown into a successful town on its own terms
and is now supported by a diverse range of economies beyond oil. In the
case of Ciudad Guayana, while the powerful linear city never lived up to
its formal expectations, many of the strategies conceived by the Joint Cen-
ter and implemented by the Corporacién Venezolana de Guayana helped
give structure to a territory that otherwise would have become an indus-
trial shantytown. As such, it managed to avoid falling victim to a recur-
ring phenomenon that befell many other resource extraction sites in the
region in which the hand of urban planning has been nonexistent. As Ciu-
dad Guayana reaches a population of over one million, it is essential for the
city to revisit its original organizational principles, specifically the ones that
focused on process rather than form, many of which are still relevant today.

Vila Piloto and the urbanization of the southern Parand River basin
demonstrated a tireless effort to hybridize the large-scale energy extraction
lessons adopted from the Tennessee Valley Authority with a more socially
oriented approach inspired by Father Lebret and his Economie et Human-
isme movement. It is precisely in the conceptualization of the city where



these two approaches best came together. From its designs for temporary
encampments, as exemplified by Vila Piloto, to those for permanent forms
of settlement such as Ilha Solteira and Porto Primavera, CESP and its team
of architects made these cities much more cosmic entities, advancing their
implementation far beyond their basic purpose as staging grounds for
resource extraction. In this sense, the work of CESP showcases the abil-
ity of the architect to negotiate between form and process, striking a more
intricate balance between the interests of the state, revolving around large-
scale hydroelectric infrastructure, and the aspirations of the different com-
munities that make up the river’s landscape at a much more local level. In
sum, Vila Piloto, along with the full complement of projects presented in
this book, demonstrates how smart design can successfully outlive singular
ideologies and adapt to the shifting rhythms of urban life. They are not only
projects of historical importance but also critical reference points that can
persuasively inform architects as they conceptualize new ideas.

As South America today champions a new agenda of regional integra-
tion through the vehicle of IIRSA, it is essential to ask about the spatial
implications of the ten east-west corridors that link the two coasts of the
continent? Furthermore, what are the potential benefits of this new scale
of infrastructure on the future urbanization of the South American hinter-
land? The aspiration to connect the Atlantic Ocean with the Pacific Ocean
through mobility corridors revolutionizes continental integration. The
new axes and corresponding development hubs proposed by IIRSA com-
pletely dismantle the five-hundred-year territorial divide between Spanish
and Portuguese America established in 1494 by the Treaty of Tordesillas.
More importantly, these roads reverse the highly prominent centrifugal
flow of resources extracted from the hinterland, transported to the port
city, then loaded in boats and shipped to global markets. While the new
lines inscribed by IIRSA allow for an even more aggressive extraction of
resources from deep within the confines of the Amazon Basin, they also
open up the possibility for unprecedented forms of exchange solely within
the continent. In this way, the region’s prosperity on the global stage can
be leveraged to feed positive developments closer to home; investment in
transnational infrastructure can be used as a bargaining chip to guaran-
tee the upgrade of urban and regional settlements in a manner beyond the
basic utilitarian necessities for the withdrawal of raw goods.

While the achievement of continental trade will require more than the
implementation of roads, IIRSA’s plan promises to set up a more robust
infrastructure for inner South American trade. Providing both a faster
route to trading markets in Asia and a new methodology by which to inte-
grate South American commerce, the building of mobility corridors at a
continental scale will further compound the already rapid pace of urban-
ization of the hinterland, with significant spatial implications at an urban
and regional scale. Among the many physical outcomes that the initiative
has brought to the surface, three seem most salient: the emergence of new
regional nodes that are transforming the urban structure of once small and
mostly forgotten regional cities and towns; the “over-infrastructuralizing”
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Figure 6.1. Aerial
view of Iquitos (Peru).

Photo by Musuk Nolte;
used by courtesy of the
photographer.
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of the hinterlands with heavyweight projects directly related to resource
extraction; and the consistent urbanization of areas in between cities with
extremely disperse settlements—the “metapolization” of the hinterland,
as defined by Francois Ascher.! It is in these three prominent spatial pro-
cesses that the agency of architecture and urban planning is most needed
and can have the greatest effect.

Among the settlements in the South American hinterland most affected
by the new transportation infrastructure are regional capitals and towns.
For many years remote and almost inaccessible, these outposts are cur-
rently being transformed into major logistical nodes. Beyond offering
improvements in basic physical connectivity, they have become pivotal
staging grounds for new trade routes both in the continental interior and
along the coasts. A case in point is the city of Iquitos, Peru. Until now
accessible only by air or boat, this frontier town at the edge of the Amazon
peaked during the rubber boom of the first decade of the twentieth cen-
tury as a smaller counterpart to the Brazilian city of Manaus. Major invest-
ments to improve the navigability of the Amazon and Napo Rivers, paired
with road improvements in the Andes and on the Ecuadorean coast, have
reframed Iquitos as a cardinal port city along the new Manta (Ecuador)-to-
Manaus transoceanic corridor. As part of the IIRSA initiative, a new port
and logistics center are being planned for Iquitos.2 Through the project,
this water-based city has an opportunity to rethink the relationship between
its urban dynamics and the delicate ecologies of the Amazon. The con-
struction of a new port and its logistical hub will bring several potential
physical improvements to Iquitos. For one, the new port opens up the pos-
sibility of a much more ambitious waterfront project, going beyond the
strictly utilitarian needs of trade and acting as a symbol of progress, while



also establishing new relationships between city, water, and infrastructure.

Like Iquitos, many regional cities—Manaus and Fortaleza (Brazil)
and Manta—are being transformed by the new transnational infrastruc-
ture into commercial and administrative centers of domestic and interna-
tional importance. This continental trend presents significant challenges
for these cities as they confront the changing economic and social dynam-
ics of their region and try to determine how key built urban projects will
positively affect their relationship to the hinterlands while improving the
overall quality of life in the region. As they become regional hub cities and
towns, many of the settlements that will be affected by IIRSA can be recon-
figured. To capitalize on the potential for regional transformation embed-
ded within this transnational project, it becomes essential for the IIRSA
investment to be seen as the backbone for more comprehensive urban proj-
ects and plans that over time can raise living standards in remote areas as
well as major centers.

The expansive deployment of heavy infrastructure has significantly
altered the once rural landscapes of South America. The large staging
grounds required for the extraction, processing, and global distribution of
natural materials have produced an extensive series of projects—airports,
roads, basic utilities, and telecommunications networks, among others—
conceived in direct relation to extraction industries but with total inatten-
tiveness to the needs of the settlements they traverse.

A paradigmatic example of this process is provided by the rose indus-
try along high-altitude rural land in the northern Andes. Fresh-cut flow-
ers have become a luxury global commodity, and flower cultivation now
occupies an extensive surface that continues to take over fertile agricul-
tural plots. In the last three decades, countries such as Colombia and
Ecuador have become leading suppliers of flowers to the world and have
witnessed a complete transformation of their agricultural models, from
artisanal practices focused on local provision of food to a capital-intensive
model driven by agro-industrial complexes. While significant investments
have been made in the basic infrastructures associated with the flower-
production industry, primarily in the construction of roads and airports
that guarantee a continuous “chilled delivery chain,” such improvement
has mainly been for the benefit of private enterprise alone. Little or no
attention has been given to ways in which such investments in the hinter-
land could improve urbanism and the general quality of life outside private
enclaves. Similar results are also produced by the lumber and soy indus-
tries in Brazil, in which large investments in public works result in the over-
infrastructuralizing of the landscape with airport strips, port facilities, and
new and improved highways working in favor of private production camps
yet never considered in direct relation to the more modest settlements that
surface as a result of these industries. The relentless repetition of “agro-
industrial clusters” opens up a compelling landscape for design. The nec-
essary task at hand is to rethink new public-private development models
that can provide better spatial formats for the settlements that are rapidly
emerging as a byproduct of resource extraction.
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Proportionate to overinvestment in monofunctional infrastructures is
the under-urbanization of the South American hinterland. As new roads,
fluvial corridors, and airports open up remote geographies for further
extraction of raw materials, these regional conduits serve as spines for the
proliferation of extremely dispersed forms of settlement, which are rapidly
transforming the space between consolidated urban areas as they spread
out from the newly opened routes. Networks of polynuclear and discon-
tinuous villages and towns, primarily fueled by global capital, now extend
over vast rural land. This patchwork in the continent’s interior creates a
new frontier urbanism, neither urban nor rural, that must be defined on
its own terms.

Such a patchwork is being produced by IIRSA’s keystone Southern
Interoceanic Highway project. Over 2,600 kilometers of roads have been
built or upgraded to connect the core of the Amazon and its wealth of natu-
ral resources to port cities along the Peruvian coast and thus shorten trad-
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Figure 6.2. Flower
production along the
equator and its global
distribution systems.
Drawing by Felipe Correa.
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Figure 6.3. Flower
greenhouses near Madrid,
Colombia. Image courtesy
of Google Earth.
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ing time with Asia.3 The unfortunate side effect of this new superhighway
can be consistently seen along the corridor’s edges, where a proliferation
of dispersed and discontinuous dirt crossroads, built piecemeal, are trans-
forming this strip of deep jungle into a patchwork of forest, agricultural
fields, sporadic residential enclaves, processing camps, service stations,
and warehouses, among many other uses. Disturbingly, this new road cuts
through the center of the Madre de Dios region, an area designated by ecol-
ogists as one of the richest in biodiversity on Earth, with zones that until
2000 remained as “first nature.”4 This new transnational vector has unprec-
edented ecological and social repercussions. Its relentless linear imprint
has disintegrated a myriad of natural ecological systems. The most critical
effect has been deforestation, since over 75 percent of logging in the Ama-
zon happens on a fifty-kilometer band along paved highways.> Further, the
new road has had a catalytic effect in creating a second Peruvian gold rush,
with accompanying environmental perils. The highway is also destabiliz-
ing the nomadic lifestyles of several Amazonian tribes that until recently
were disconnected from the outside world. As it is all but impossible to
stop the effects of urbanization that follow the opening of a highway, it
becomes essential for the designers of infrastructure to introduce with the
road a set of complementary environmental management strategies that
can more effectively mitigate the clash between road and forest.

As the South American interior confronts the urbanization pressures
that accompany IIRSA’s projects, the disciplines of architecture and urban
planning must rethink their methodological toolkits in order to better
approach and bring spatial synthesis to these new urban processes. As the
long-established division between city and hinterland dissolves into a new
urbanized landscape that is neither urban nor rural in traditional terms,
the architect-planner must be able to read beyond IIRSA’s single-sided,
monofunctional approach to heavyweight infrastructure and bring to the
table a unique ability to coalesce complex urban and regional dynamics.

Among the examples in this book, the most successful design strategies
have never been those that attempt to simplify the complexity of the built
environment based on a singular ideology, but rather are those that can
construct a vision that brings spatial synthesis and clarity to complex terri-
tories through a diversity of methods and strategies. Yet, while the design-
ers of those projects participated in a vision of economic and technological
progress tied to the enterprise of modern nation building, the architects
and planners working today must conceive of their efforts within an emerg-
ing transnational framework. Today, the monolithic idea of progress must
be allowed to pursue multiple paths as the material well-being enabled by
global exchange is transposed across a constellation of distinct municipal
and cultural centers. In this context, the promise of the city becomes more
crucial than ever. As the architect-planner confronts the changing hinter-
land as one of the most prominent arenas of disciplinary action, the results
of past experiments must be folded into a creative practice capable of gener-
ating robust concepts that can effectively exercise judgment upon the spa-
tial challenges of the present.
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