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INTRODUCTION

From Tropicality to Biodiversity

The problems of human beings in the tropics are primarily biological in origin:
overpopulation, habitat destruction, soil deterioration, malnutrition, disease, and
even, for hundreds of millions, the uncertainty of food and shelter from one day
to the next. These problems can be solved in part by making biological diversity a

source of economic wealth.

—Edward O. Wilson, 1988

In September 1986, sixty scientists and policy makers convened for the “Na-
tional Forum on BioDiversity” in Washington, DC. The conference, orga-
nized under the auspices of the Smithsonian Institution and the National
Academies of Science, included some of the biggest names in the U.S. sci-
ence and conservation communities, Edward O. Wilson, Thomas Lovejoy,
Paul Ehrlich, Peter Raven, Stephen Jay Gould, and Michael Soulé among
them. Although it was a U.S. “national” forum, its ambitions were decidedly
global. As each speaker came to the podium, a picture of a worldwide extinc-
tion crisis emerged. Together, they made a forceful, and very public, case for
the need for more scientific research in support of conservation around
the globe. Species were being lost, they warned, before they could even be
discovered.!

To articulate their cause, the conference organizers coined the term biodi-
versity, which quickly became the rallying cry of the emerging field of conser-
vation biology. As the forum was telecast and participants interviewed by
news agencies nationwide, it even became a household word. In a narrow
sense, biodiversity refers to the number and variety of species in a given area.
Although most definitions also include variation within species (genetic di-
versity) and at the level of ecosystems, the term is often used as a synonym
for species diversity—the number and relative abundance of species in an area.
As a scientific measure, biodiversity offered an important tool for making
conservation priorities. The discourse surrounding the term biodiversity,
however, also helped reinforce the global nature of the conservation problem
at hand. At stake, conservationists argued, was not just particular wild places
or even individual endangered species; the threat was to the diversity of life
on Earth itself.>
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Nevertheless, one global region dominated the dire stories and statistics
that the participants cited: the tropics. A whole session of the forum (the
only one delimited geographically) focused on tropical problems. Many of
the organizers and participants were specialists in tropical biology, and the
institutions hosting the forum were among the country’s most important
supporters of tropical research. Tropical imagery dominated even the poster
that loomed onstage beside each speaker, and that afterward became the
cover of the forum’s proceedings. On it, water droplets cling to a lush back-
ground of greenery, each reflecting images that represent Earth’s diverse bi-
omes; the largest drop contains a rainforest whose colorful animal inhabitants
peer out at the viewer. This tropical emphasis was not accidental. Wilson re-
minded his audience that, although tropical rainforests “cover only 7% of the
Earth’s land surface, they contain more than half the species in the entire
world biota.” It was also the region most in peril, as deforestation and popu-
lation growth ran rampant “especially in tropical countries.”* For this reason,
Wilson argued, “rain forests serve as the ideal paradigm of the larger global
crisis.”® The biodiversity crisis might be global, but it was both centered on
and symbolized by the tropics, particularly tropical forests.

Significantly, Wilson and the other participants cast tropical diversity
not only as threatened nature but also as a natural resource. The uncata-
logued species of the world, the vast majority of which lay in the tropics, fig-
ured as humanity’s most irreplaceable and untapped asset. Tropical nature, they
suggested, could be transformed into a source of salvation rather than suffer-
ing, thus addressing some of the world’s most pressing social and economic
problems at their root. With biologists” expertise, the diversity of life could be
recognized and valued as “a source of economic wealth,” thus effecting devel-
opment in harmony with conservation at a global scale.® This move linked
a need for basic research in tropical biology—long an obscure and under-
funded field—to some of the most politically significant issues of the day. But
how had scientists come to connect the abstract and technical concept of
species diversity to the problems of international development? And why did
a group of biologists from the north temperate zone insist on moving the
tropics to the center of global debates at this historical moment?

The suddenness with which biodiversity landed on the lips of policy mak-
ers and “Save the Rainforest” appeared on bumper stickers belies a deeper
intellectual and political history. Consciousness of tropical biodiversity ex-
ploded onto the scene in the mid-1980s, but it was not a new concept to biol-
ogists. U.S. scientists” engagement with life in the tropics already stretched
back a century. During this time, scientists had struggled with questions of
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O DIERSITY

E. O. Wilson, Editor

Cover of the proceedings of the 1986 National Forum on
BioDiversity. Reprinted with permission from BioDiversity,
copyright 1988, National Academy of Sciences, courtesy of the
National Academies Press, Washington, DC.

the biological differences of the tropics—especially its richness in species—
and at the same time entangled themselves in U.S. corporate and government
efforts to exploit tropical resources. This book argues that both the key scien-
tific concepts and the values embedded in the modern biodiversity discourse
had significant precedents in biologists’ involvement in U.S. encounters with
the tropical world over the course of the twentieth century, centered on the
circum-Caribbean region. From the era of the Spanish-American War and
the construction of the Panama Canal through the revolutionary 1960s and
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1970s, U.S. biologists sought ongoing access to research sites in the tropics.
They found it through a complex set of partnerships and the intertwining of
intellectual and economic agendas. American Tropics argues that the ideas, at-
titudes, and institutions forged at field sites in the colonies and neocolonies of
the circum-Caribbean are crucial for understanding the emergence of this new
paradigm in biology and conservation at the end of the century. Long before
the 1986 BioDiversity Forum extended such ideas to the globe, U.S. biologists
had begun both to articulate fundamental biological questions raised by the
diversity of tropical life and to argue for its potential as a resource.

Biology, Diversity, and the Tropics

Although the word biodiversity was new when it appeared in the title and
throughout the speeches of the 1986 forum, its organizers did not feel they
were doing anything radical by contracting a conventional phrase. Biological
diversity was already in use, not to mention long-standing formulations like
organic diversity, or the host of specialized quantifications of species richness
and species diversity.” Historians and philosophers of biology have refer-
enced such precursors, but their primary focus has been on the use of the term
biodiversity in conservation circles since the 1980s.® In fact, the contemporary
conception of biodiversity emerged from much longer-standing scientific ef-
forts to understand the numbers and distribution of species on Earth, and
particularly in the tropics. In part, this book argues that tropical biologists
played a much more central role in shaping this intellectual history through
the twentieth century than scholars have previously acknowledged.

To understand why tropical biology was central to formulating modern
concepts of biodiversity, however, we must first understand what constitutes
this field of study. What is tropical biology? In one sense, it is simply the study of
living things in the tropics—the global region surrounding the equator between
23° 26"16” north and south latitudes. Geographically, the tropics are marked
by a near-constant day length throughout the year and climates free from
frost (except at high elevations). The nature of biological adaptations to such
environmental factors is among the problems that interest tropical biologists.
But if tropical biology is a regional specialization, it is also an interdisciplin-
ary field. The biologists who publish in journals like Biotropica, Tropical Ecol-
0gy, or Revista de Biologia Tropical, who attend the meetings of the Association
of Tropical Biology and Conservation or the International Society for Tropi-
cal Ecology, or who work at organizations like the Smithsonian Tropical Re-
search Institute or the Organization for Tropical Studies come from the full
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range of subdisciplines within biology. They may study particular groups of
organisms or focus on biological processes. Their approach may emphasize
taxonomy, behavior, physiology, evolution, or ecology—although ecology
becomes the touchstone when confronting the complexity of many tropical
ecosystems.’ Tropical biologists are driven by a range of motivations, includ-
ing curiosity about the puzzles of theoretical biology, a love of fieldwork, or
concerns about conservation and resource use. The work that tropical biolo-
gists do is nearly as diverse as the ecosystems they study.

Tropical biology is more than a geographic pigeonhole, however. Why are
there scientific journals, professional associations, and research institutions
devoted to tropical biology while “temperate biology” remains an unmarked
category? Historically, the field of tropical biology was demarcated by outsid-
ers. From the European voyages of exploration of the sixteenth century to the
overland expeditions of nineteenth-century naturalists, northern visitors to
the equatorial regions tended to set the plants, animals, and people they en-
countered there in comparison with those of their temperate homelands. Dur-
ing the same period, tropical countries developed their own local scientific
communities, but whether these chose to designate their research as specifi-
cally “tropical” varied. An outsider’s perspective thus left its mark on the
kinds of questions the emerging community of tropical biologists asked:
How does tropical life compare with life elsewhere? Does life in the tropics
share qualities that make it unique? Conversely, might the study of living
things in the tropics reveal something fundamental about the phenomena of
life everywhere?'°

These are questions with roots that extend far beyond the scientific com-
munity. The tropics are loaded with powerful meanings and imagery for out-
siders. In the imaginations of Europeans and North Americans, the equatorial
regions have figured as an earthly paradise or a green hell. This discourse of
tropicality, as identified by cultural geographers and historians, has pictured
the tropics as an exotic Other—a place both attractive and dangerous, a realm
of unbounded abundance and riotous growth as well as disease and decay."
Like Orientalist discourses, this exoticized imaginary geography of the equa-
torial regions has functioned to justify the colonization and exploitation of its
people and environments."? In it, tropical people appear backward and lazy,
spoiled by the abundance offered by tropical nature, and unable to efliciently
develop the resources of their own lands. In popular imaginings, the tropics
were—and largely remain—a region of untapped potential. Thus, while tropi-
cal biology may be defined as “biology in the tropics,” the complex, contested
cultural meanings of the tropics make this far from a simple declaration.
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Scientists’ views of the tropics have run in tandem with these broader cul-
tural understandings. The narratives of naturalists and explorers like Alexan-
der von Humboldt, Henry Walter Bates, Richard Spruce, Thomas Belt, and
Alfred Russel Wallace worked alongside those of other foreign travelers to
construct and reproduce the familiar tropes of the tropical. Traveling natural-
ists saw with “imperial eyes,” carrying with them on their journeys prejudices
and assumptions shaped by generations of previous visitors."> Working
within the naturalist tradition, however, they sought to systematize and ex-
plain the phenomena they confronted—in ways that often reinforced but
sometimes challenged their own preconceptions. Encounters with nature in
the tropics sparked some of the most important biological syntheses of the
nineteenth century, from Humboldt’s plant geography to Darwin and Wal-
lace’s theory of evolution by natural selection. To varying degrees, some natu-
ralists were aware of the ways their expectations about life in the tropics were
shaped by forerunners’ accounts. Darwin acknowledged how Humboldt’s
descriptions loomed in his mind when he “first saw a Tropical forest in all its
sublime grandeur.”** For others, heightened anticipation of superabundant
life led to disappointment when lush vegetation appeared “monotonous” and
parrots failed to adorn every tree."®

This heavy burden of prior writing led Wallace to open his influential 1878
essay Tropical Nature with the admonition, “The luxuriance and beauty of
Tropical Nature is a well-worn theme, and there is little new to say about it.”
What was sorely lacking, he argued, was a serious effort to “give a general
view of the phenomena which are essentially tropical, [and] to determine the
causes and conditions of those phenomena.*¢ To replace the “many errone-
ous ideas” in circulation, Wallace synthesized his own extensive field obser-
vations in Malaysia and the Amazon with other reports. As evolutionary
theories increasingly provided a framework for such analyses from the late
nineteenth century on, this essay became a new starting point for investigations
into tropical difference. The basic patterns Wallace described in Tropical Na-
ture are still recognized and studied by tropical biologists today; thus, they
provide a convenient introduction to the phenomena that would continue to
populate the conceptual space of the tropics for biologists during the following
century.

First among the general features of tropical vegetation that Wallace recog-
nized was its lushness of growth—in modern terms, the sheer biomass of
plant life. In contrast, animal life was inconspicuous and widely dispersed.
For both animals and plants in the tropics, however, the “best distinguishing
features are the variety of forms and species.”'” He noted the prevalence of
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certain types of plant adaptations, including climbing, epiphytic, and para-
sitic habits; the division of mature forests into layers of canopy and under-
growth forms; and a variety of trunk structures, such as buttressing, that were
highly unusual outside of the tropics. Among animals, Wallace found “such a
diversity of forms, structures, and habits, as to render any typical characteri-
sation of them impossible,” but he did note, for example, some particularly
close interrelationships of plants and insects."®

Wallace not only enumerated these “peculiar” features of plant and animal
adaptation but also described certain broad patterns in the distribution of
species at local and global scales that have remained among the central puz-
zles of tropical biology."® Within tropical forests, Wallace contrasted the high
number of species with the low abundance of individuals of any one species.
This was in no case more evident than among trees: “If the traveller notices a
particular species and wishes to find more like it, he may often turn his eyes in
vain in every direction. Trees of varied forms, dimensions, and colours are
around him, but he rarely sees any one of them repeated. Time after time he
goes towards a tree which looks like the one he seeks, but a closer examina-
tion proves it to be distinct. He may at length, perhaps, meet with a second
specimen half a mile off, or may fail altogether, till on another occasion he
stumbles on one by accident.”** While temperate forests are dominated by
one or a few key species, tropical forests are in general characterized by diver-
sity and rarity—no one species dominates. At the same time, Wallace noticed
a curious global pattern in species distribution. For most groups of plants and
animals, more member species inhabited the tropics than the temperate
zone. A genus or family might contain many times more tropical than tem-
perate species. Moreover, the tropics harbored a wide array of groups rarely
found or entirely absent in the North—parrots and palms, for example, as
well as whole families of insects, reptiles, and amphibians. Oddly, the reverse
pattern was extremely uncommon. Whereas pre-Darwinian biogeographers
used such regional concentrations of species numbers to posit “centers of
creation,” Wallace offered evolutionary explanations, notably a “less severe”
struggle for existence against “physical conditions” and the historical absence
of glaciation in the tropics.*' This, he argued, had allowed the “comparatively
continuous and unchecked development of organic forms” at the equator,
leaving the region a “more ancient world.”** Biologists would continue to de-
bate these proposed evolutionary and ecological causes of tropical diversity
over the next century.

The way that Wallace and subsequent researchers imagined the tropics
resonated powerfully with broader ideas about tropical exuberance, excess,
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and primitiveness. Nevertheless, biologists’ views cannot be reduced to such
tropes. Tropical biology emerged around a scientific subdiscourse about the
characteristics and qualities of tropical life that was also part of broader cur-
rents in ecological and evolutionary thought. The specificity of these con-
cerns distinguished (although never freed) scientists’ conceptions from the
broader discourse of tropicality. Among their key concerns about tropical life
was its diversity—its great numbers and variety of species.

This book argues that the articulation of biological ideas about diversity
and tropicality went hand in hand through the twentieth century. It examines
this relationship particularly as biologists from the United States began to work
in the circum-Caribbean and form a professional community of tropical biolo-
gists. Biological concepts of diversity have many roots; those that lie in tropi-
cal research are especially significant and have been surprisingly neglected by
historians. This neglect has obscured the ideas and institutions that laid the
foundations for the explosive rise of biodiversity at the end of the century.

A Place-Based Science

Tropical biology is a place-based science that has historically been practiced
by people from outside that place. This central irony has played a profound
role in determining the development of the field and its major institutions.
For North Americans and Europeans, studying tropical life meant traveling
to the tropics. Expeditions allowed northern naturalists to pass through the
tropics, bringing back observations and collections of specimens to the met-
ropolitan scientific centers of their home countries. Expeditionary science
could reveal the global biogeographic patterns that Humboldt, Wallace, and
others commented upon, but it did not permit extended, in situ observations
of living tropical organisms and their complex interactions. Understanding
the ecological and evolutionary processes that caused the great differences
and diversities of tropical life meant not just traveling through but staying in
the tropics. It required a more permanent institutional basis, in the form of
tropical research stations.*?

By not only tracing the flow of U.S. scientists into the tropics but also ex-
amining how they were sometimes able to take root in place, American Trop-
ics contributes to understandings of mobility and knowledge production.**
Field stations became nodes of scientific migration, giving form to a commu-
nity of tropical biologists in the United States and shaping its research prac-
tices and priorities. As the United States made its first foray into tropical
empire at the turn of the twentieth century, so did the nation’s biologists,
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founding such stations as Harvard’s Atkins Institution at Soledad, Cuba (1899);
Cinchona Botanical Station in Jamaica (1903); William Beebe’s stations in Brit-
ish Guiana (Guyana, 1916 and 1919); and, most notably, the station at Barro
Colorado Island (BCI), Panama (1923). While the first professional associa-
tions, university programs, and specialty journals in tropical biology did not
appear until the 1960s, they emerged directly from a ready-made community
centered on stations founded at the beginning of the century. Indeed, we will
see in chapter s that the final stage in the professionalization of tropical biol-
ogy was catalyzed by political and environmental threats to long-established
research sites.

The U.S. movement to establish tropical stations was part of a larger, inter-
national groundswell for stations in the field. The influential marine stations
Stazione Zoologica in Naples, Italy, founded in 1872, and Marine Biological
Laboratory in Woods Hole, Massachusetts, founded in 1888, have played a
significant role in the historiography of biology and American science, signal-
ing the rising prestige of the laboratory and the professionalization of the dis-
cipline.* Investigations into the relationship between place and practice at
field stations were pioneered by Robert Kohler, who approached them as
border zones between the scientific cultures of the laboratory and field.?®
Historians of biology have recently begun to examine stations in relation to
not only laboratory science but also other institutions and spaces, such as
museums, aquaria, parks, and gardens, as well as in the context of a broader
set of goals, priorities, and practices.*”

If, as Raf de Bont notes, field stations have too often been seen primarily as
extensions of urban laboratories, then tropical stations have doubly been cast
as mere appendages to northern scientific institutions.*® The Cinchona sta-
tion, for example, has been discussed as part of the expanding scientific “em-
pire” of the New York Botanical Garden (although its institutional affiliations
changed over time), but how the tropical and Jamaican context shaped day-
to-day scientific practice there has remained unexamined.”® Likewise, BCI
has been cast as a “failed” attempt to replicate the Naples and Marine Bio-
logical Laboratory model, finally saved only by coming under the aegis of
the Smithsonian Institution after World War IL1.*° Tropical stations have
been approached as decidedly peripheral and subordinate to metropolitan,
temperate-zone institutions. A significant exception is the pioneering Dutch
tropical botanical station known as the Treub Laboratory of the Buitenzorg
Gardens, Java, established in 1884, which Eugene Cittadino has argued played
a central role in the emergence of Darwinian plant physiology.>* Buitenzorg, in
fact, stood out as the prime exemplar of the possibilities of tropical research
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U.S. tropical biological stations, 1899-1969. This map depicts biological stations operated
by U.S.-based institutions. Here, station denotes a scientific site with facilities and
accommodations for permanent or prolonged and repeated research outdoors—not
including temporary camps, parks, or other types of research lands—and biological
research means basic research on living organisms. This does not include strictly
agricultural or forestry experiment stations, botanical gardens, or medical laboratories but
does include biological stations that contained or emerged from such institutions. Dates
indicate when they were operated by U.S.-based institutions. If a station or other
institution exists at this site today, its current name is noted.

for U.S. scientists in the early twentieth century, as explored in chapter 1. This
history further complicates narratives centered on the dichotomy of lab ver-
sus field, because tropical research stations often emerged in relation to (or
even on the grounds of ) another distinct and venerable institution: colonial
botanical gardens.*” Thus, American Tropics examines U.S.-run stations not
only in connection with a variety of U.S. metropolitan institutions but also in
context with existing scientific institutions in tropical countries.
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Although they borrowed from established models, tropical stations were
varied and heterogeneous. Some emphasized the study of plants over animals
or vice versa. They focused on applied or basic science to varying degrees.
They were sponsored by universities, zoos, botanical gardens, government
agencies, and corporations, as well as through collaborations among such
organizations. They incorporated a variety of scientific spaces on site: Sole-
dad housed experimental plots, botanical gardens, and greenhouses, as well
as a biological laboratory, and had access to uncultivated land. BCI com-
prised a forested island nature reserve, laboratory space, herbarium, dark
room, and library, as well as buildings and plots of land that might be turned
to a variety of experimental or observational purposes. Depending on the



12 Introduction

moment or context, these stations might be elided as laboratories, gardens, or
institutions or just denoted by locality—naming practices that suggest their
flexibility as scientific sites.** Rarely, however, did they appear without the
modifier tropical close at hand. More than the promotion of any particular
institutional model or set of research methods, then, tropical research sta-
tions shared a common purpose: to bring northern scientists into contact
with nature in the tropics.

Of course, field stations elsewhere were also built to bring scientists “close
to nature,” but this goal carried very particular meanings for the twentieth-
century U.S. scientific community regarding the tropics. During the nine-
teenth century, U.S. botanists and zoologists were occupied by the project of
cataloguing the species of their nation’s expanding continental empire.>* Very
few had experience working in the tropics. The new stations gave these
temperate-zone scientists a tropical foothold, serving as outposts in the sci-
entific colonization of lands to the south. Research stations removed much of
the hardship of organizing a scientific expedition and ameliorated the real
and imagined dangers to health and safety of travel in the tropics. By encour-
aging a much larger number and broader array of biologists to work in the
region, stations built up a population of U.S. researchers with experience in
tropical fieldwork during the twentieth century. Over time some stayed lon-
ger, using stations not just for brief tours but instead as a “home” in the field.*
By midcentury, these researchers came to identify themselves as “tropical
biologists.”

Research stations not only offered the ability to access tropical organisms
and environments while living in relative comfort, health, and safety, how-
ever. They also allowed a wider and qualitatively different set of research
practices—practices that this book shows were crucial to the development of
the study of species diversity. As discussed in chapter 1, as early as the begin-
ning of the twentieth century scientists realized that the study of the ecolo-
gies, life histories, and behavior of tropical organisms lagged far behind those
of temperate-zone organisms—comparatively few biologists worked in the
tropics where, paradoxically, the greatest numbers of species existed. Whereas
expeditions and surveys are best suited for the collection of specimens and
measurements from a broad geographic area, permanent stations orient work
toward the study of living organisms in place over longer periods of time.
They permit repeated or ongoing experimentation and monitoring. Thus,
tropical field stations opened up studies in ecology, physiology, and behavior
where taxonomic and biogeographic work had long dominated. Taxonomic
and distribution studies continued, however, and stations encouraged them
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to take place at a much more intensive, fine scale. Indeed, it seemed that the
more closely biologists looked, the more species they found.

This concentration of research at stations in the tropics had the side effect
of encouraging the accumulation of related studies over time. Biologists them-
selves have identified this as a significant quality of station work; BCI’s Eg-
bert Leigh argues for “the importance of ‘unity of place, ” which allows “many
different kinds of study, done in one small area [to] cohere into a unified pic-
ture.”*® Thus, even without the articulation of a formal research project, stud-
ies in a particular locality display increasing integrity, through the complex
interconnections of the local ecology itself. For example, research on agouti
behavior may provide background data for studies of the trees whose seeds
they disperse, which in turn may raise questions about the effect of disease, or
soils, or climate change on the diversity of the forest. Stations encourage a
deep focus on particular places and organisms, fostering an approach that Ian
Billick and Mary V. Price call the “ecology of place”: “research that assigns the
idiosyncrasies of place, time, and taxon a central and creative role in its design
and interpretation, rather than as a problem to be circumvented through rep-

lication or statistical control.”%”

This form of research shares qualities with
the case-study approach of social scientists and is often long term and pro-
duced by loose groups of researchers from a variety of disciplines.*® Such
place-based research is not confined to the tropics, but, as Price and Billick
argue, it has particular advantages for dealing with highly diverse and com-
plex ecosystems. As we will see, it played a key role in the emergence of species
diversity as a core concern of tropical biologists.

The history of tropical research stations is fundamental to understand-
ing the intellectual development of biodiversity and tropical thinking, but
it also helps contextualize persistent geographical biases in ecology. De-
spite the emergence and growth of tropical biology in the twentieth century,
documented here, the tropics remain vastly underrepresented in current
ecological research.*® Most tropical research remains concentrated at a few
well-established field sites, especially in Panama and Costa Rica, whose ori-
gins American Tropics examines.*® Ecologists are only beginning to recognize
such biases and assess how they affect understandings of tropical ecosystems
and patterns of diversity; through histories of the earliest and most important
tropical stations, this book contributes to understanding how and why these
particular geographical patterns of tropical research came into being. Ameri-
can Tropics also explores how biologists historically attempted to deal with
the epistemological problems of extending place-based research into general
knowledge. For example, chapter 3 demonstrates how administrators of BCI
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at first argued for the representativeness of its tropical forest but later shifted
toward encouraging comparative studies with other locations, as shown in
chapters 4 and 5. As ecologists today struggle to establish new sites and net-
works of long-term research, to make data about tropical ecosystems more
robust, this book also sheds light on the factors that permitted some stations
to survive and thrive to the present day while others closed their doors after a
few years or decades.

Just as these stations were founded by U.S. institutions, U.S. researchers
themselves remain disproportionately prominent within the field of tropical
biology—especially within research in Central America and the Caribbean.
The number of tropical biology publications authored by U.S. researchers far
exceeds those contributed by scientists from any other nation.* The geography
of ecological research in the tropics continues to reflect colonial legacies, with
U.S. scientists dominating studies in the Americas and Europeans tending to
emphasize Africa and Asia.** Tropical biologists today recognize a need to
increase the national, geographic, and racial diversity of their ranks if their
work is to have a broader impact in the places they study; indeed, a common
refrain among tropical conservation biologists is the need for more local re-
searchers to catalogue, study, and protect biodiversity.** American Tropics
thus provides important historical context for understanding the ongoing
problem of unequal participation in the profession of tropical biology, as well
as how it came to be recognized as a problem rather than accepted as a matter
of course.

Caribbean Encounters

In the twentieth century, U.S. biologists argued for the need for “tropical” re-
search, not specifically research in the Caribbean. Nevertheless, they focused
their attention on a region they called the American tropics. Geographically,
this category encompassed the tropical latitudes of the Americas, an area
equivalent to the now more often used scientific term neotropics. In its historical
context, however, the term American tropics carried additional connotations
of colonial possession.** As is clear from the chapters that follow, U.S. biolo-
gists used the term not only to denote a particular region but also to
strengthen rhetorical connections to U.S. colonial projects and advance the
claims of their national professional community over the area. I have chosen
this provocative actors’ category as this book’s title to emphasize these colo-
nial dimensions. Within the text, however, I endeavor to use U.S. rather than
American as an analytic category denoting people and organizations from the
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United States, to avoid reinforcing this elision of the United States and the
Western hemisphere.

In fact, the geographical frame of this book is the circum-Caribbean—the
region including the islands of the West Indies and a broad swath of Central
and South American land bordering the Caribbean sea.** The fundamental
reason for this emphasis is that, historically, the few U.S. research stations
that developed an emphasis on basic ecological research in the tropics—
including investigations into questions of tropical species diversity—were in-
deed established in the circum-Caribbean and not elsewhere. U.S. biologists
announced ambitions to universal knowledge and territorial claims on the
“American tropics,” but in practice the region they operated in did not actu-
ally encompass the entire neotropics. Research in tropical biology depends
on access to tropical land, and the flows and migrations of U.S. scientists were
constrained by imperial networks of infrastructure and patronage during the
twentieth century.

Especially at first, they tended to work within British colonies, such as Ja-
maica or Guiana, where, as described in chapters 1 and 2, U.S. biologists
found Anglophone populations, established scientific institutions, and exist-
ing infrastructure for permanent research stations. Increasingly, however,
U.S. biologists accessed land and funding through the growing avenues of
their own country’s economic, political, and military hegemony. In 1898
Spain ceded Cuba, Puerto Rico, the Philippines, and Guam to the United
States, and the United States annexed Hawaii. Following the U.S.-backed se-
cession of Panama from Colombia in 1903, the Panama Canal Zone was cre-
ated and came under U.S. administration. At the beginning of the twentieth
century, the United States had thus acquired an “archipelago” of tropical colo-
nies.*® In the decades that followed, American agribusinesses—most notori-
ously the United Fruit Company—became major tropical landholders,
exerting influence on economies, politics, and landscapes well beyond the
borders of these outright colonies.*” U.S. biologists could make inroads into
tropical environments through these neocolonies—in the Caribbean, Latin
America, and the Pacific—far beyond anything possible during the previous
century.

For U.S. naturalists and ecologists from East Coast and Midwest universi-
ties, museums, zoos, and botanical gardens, however, transportation infra-
structure and patronage networks favored research in the circum-Caribbean
through most of the century. The tropical Pacific was also a significant area of
U.S. tropical research, but for a variety of reasons institutions in the Philip-
pines and Hawaii focused more heavily on agriculture, forestry, and medicine
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than on basic ecology.*® At the same time, although the Amazon rainforest
looms large in biodiversity and tropical discourse today, U.S. scientists
worked there only sporadically until the latter part of the century—not coin-
cidentally, after U.S. interests in Amazonian rubber burgeoned during World
War I1.*° Until the 1970s, U.S. tropical biologists’ involvement in South Amer-
ica remained largely expeditionary. Certainly, throughout the century some
U.S. researchers accessed the tropics through direct collaboration with local
scientists.*® The oldest and most influential stations for basic ecological re-
search, however, were established in the circum-Caribbean during the early
twentieth century.

This book’s focus on basic research in tropical biology should not obscure
the importance of applied tropical science. In fact, this emphasis is intended
to better illuminate the historical evolution of connections between basic
biology and efforts to colonize and develop natural resources in the circum-
Caribbean. The links between U.S. science and colonial and neocolonial
ventures are certainly more obvious in the realm of tropical medicine and
agriculture. The large numbers of entomologists, engineers, and medical
doctors who worked to control disease-bearing mosquitoes in Cuba and the
Panama Canal Zone provided the foundations of U.S. territorial control, as
well as humanitarian justifications for invasion.* Scientific agriculture,
chemistry, economic botany, and entomology also played key roles in en-
abling vast banana, sugar, and rubber monocultures, mitigating the effects of
pests and disease that threatened the profits of corporations throughout the
region.>> Such examples of science, medicine, and agriculture working in the
service of empire are relatively well known, although their role in the growth
of U.S. hegemony has received far less attention than has been trained on
European science and empire.

Nevertheless, the rise of a self-identified community of “pure” or “basic”
tropical biologists was also deeply embedded in the expanding networks of
U.S. corporate and government influence in the circum-Caribbean. Studies
of butterfly mimicry, monkey behavior, or orchid taxonomy may seem rather
esoteric, but they, too, depended on access to land, transportation, and pa-
tronage. Through much of the twentieth century, these came largely through
government agencies and corporations—organizations with strong interests
in controlling lands and resources in the region. Proponents of basic research
on the natural history and ecology of tropical species often struggled to gain
support, but gradually they found a variety of ways to make the case for the
relevance of basic tropical biology to regional colonial interests. This book
argues that significant among these strategies was the development of the
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diversity-as-resource argument, which would become a key component of
biodiversity discourse at the end of the century. Indeed, at that time, many
long-standing research areas in tropical biology—including questions of spe-
cies numbers and distribution—that had previously been deemed basic were
reframed as applied problems of central importance to conservation biology.

As well as capturing the sites of the most significant institutions for basic
research in tropical biology, the circum-Caribbean also offers analytical ad-
vantages. As a linguistically, politically, and environmentally heterogeneous
category, the Caribbean demands attention to movements across national
and imperial boundaries. Caribbean historians have increasingly defined the
region not by drawing sharp boundaries around it but through reference to
material and cultural circulations—movements of people, commodities, and
practices, mediated through shared histories of colonialism and plantation
slavery.** The history of science in the region mirrors these flows. This book
traces U.S. scientists’ travels through and sojourns within the circum-
Caribbean, which were highly determined by existing and developing net-
works of commerce. At the same time, concentrating on the Caribbean rather
than on formal U.S. territories across the tropics helps more closely weave
together a wider array of sites—including neocolonies, European colonial ter-
ritories, and independent nations.

This regional and local focus brings to light the ways that experiences in
place reshaped ideas about tropical environments and organisms and, ulti-
mately, the diversity of life. U.S. scientists never simply went to “the tropics”;
they worked at specific Caribbean localities that they framed as tropical. The
view of tropical nature that each research site presented was quite distinct;
scientists’ consciousness of human-environment interactions, for example,
could be influenced by the prevalence of agricultural land (as at Soledad) or
forest (as at BCI) surrounding a station. Local conditions—of infrastructure,
labor relations, environment, politics—shaped what science was done and
how it could be done. At the same time, local conditions were often signifi-
cantly structured by regional relationships and changes. Even as broader tra-
jectories of the history of U.S. science played out, the specificity of locality
and region—including and especially colonial contexts—made U.S. biology
in the circum-Caribbean significantly different from research at coastal ma-
rine, agricultural, or montane biological stations in the continental United
States. U.S. tropical field research has long been treated as peripheral in the
historiography of twentieth-century science. This is in part because of the
dominance of studies of European colonial science and in part because of a
long-standing tradition of exceptionalism in the historiography of American
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science, and also due to a broader neglect of twentieth-century sciences of
natural history and exploration.* At the same time, the discourse of biodi-
versity itself is highly globalizing—its nesting scales situate local species as
part of a global biological heritage.>® Biodiversity has been so successfully
framed as a world resource that it is tempting to see its intellectual history as
abstracted from place—or as the product of discussions in a Washington, DC,
conference room. Countering this tendency, American Tropics argues that
Caribbean contexts strongly shaped the emergence of biodiversity as a cen-
tral paradigm in theoretical and conservation biology.

Overview

Centered on U.S.-Caribbean encounters, the following chapters examine the
interconnected development of understandings of the tropics and the diver-
sity of life. Each chapter pays special attention to the cultural and institutional
contexts of this intellectual history. U.S. researchers’ dependence on access to
tropical land, however, means that this narrative also traces the outlines of the
growth and transformation of U.S. political and economic hegemony in the
region—an era bookended by the lead-up to the Spanish-American War at
the close of the nineteenth century and the rise of nationalist and anticolonial
movements during the Cold War era.

During this period, a growing trade and transportation infrastructure
made tropical environments increasingly accessible to U.S. scientists. At the
same time, both the interest in tropical agriculture and the rise of the “new
botany”—which emphasized studying plants in their natural habitats—gave
impetus to botanists to work in the tropics. U.S. botanists pointed with envy
to the progress of European scientists, who had access to tropical colonies.
Even before the Spanish-American War, as we will see in chapter 1, they
pushed for the creation of an “American tropical laboratory” to study plants
in their tropical home.

Early efforts to create institutions for ecological research were far more dif-
ficult to sustain financially than stations with agricultural goals, however. In
the 19108 and 1920s, rival zoologists Thomas Barbour and William Beebe
each drew on their wealth, corporate and political connections, and larger-
than-life personalities to transform the landscape of basic tropical research.
While differing in their spatial practices and relative emphases on taxonomy
or ecology, both men argued that the study of life in the tropics was funda-
mental to a broad understanding of biology. Barbour argued furthermore
that “tropical biology” was essential to solving the nation’s growing practical
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problems in tropical agriculture and medicine. Chapter 2 examines the sta-
tions they developed—Beebe in British Guiana, Barbour at Soledad, Cuba,
and Barro Colorado Island (BCI) in the Panama Canal Zone—and how they
leveraged U.S. economic interests in the tropics to further basic science.

These new stations drew hundreds of U.S. biologists, few of whom would
have attempted a rigorous tropical expedition on their own. BCI in particular,
however, became a model tropical forest. Chapter 3 demonstrates how the
station’s location on an island nature reserve within the Panama Canal Zone
enabled unprecedented control over space and scientific labor. There, biolo-
gists were able to develop practices to study living tropical organisms as part
of a complex, dynamic ecological community. Moreover, the monitoring and
censusing of BCI's ecology in the 1920s through 1940s allowed researchers
like Frank Chapman, Robert Enders, Clarence Ray Carpenter, Warder C. Al-
lee, and Orlando Park to investigate ecological change over time, planting the
seeds of a challenge to the old idea of the primeval, changeless tropics.

Tracing the fieldwork and ideas of Robert H. MacArthur, Howard T.
Odum, and Theodosius Dobzhansky, chapter 4 examines the post-World
War II rise of efforts to capture the complexity of tropical nature using a sim-
plified quantitative measure: species diversity. The new approaches were ab-
stract but were shaped by U.S. biologists’ experiences in an increasingly wide
array of sites within and beyond the circum-Caribbean—facilitated by the
U.S. government’s interest in tropical warfare, demand for tropical products,
and the growth in air travel. The rise of mathematical and systems approaches
in ecology, along with the population perspective of the modern evolution-
ary synthesis, recast the old question of the biological difference of the trop-
ics. The need for tropical data to solve biology’s core theoretical problems
was now unquestionable.

The 1960s and 1970s saw a wave of highly influential publications on prob-
lems of the distribution and ecological controls on species diversity, which
drew heavily on data from key tropical field sites. Yet, at this same moment
U.S. scientists’ future in the tropics was thrown into question. Revolution
swept Cuba and protests erupted in Panama against the U.S. occupation of
the Canal Zone. U.S. tropical biologists confronted the loss of access to their
most important tropical stations. They responded by realigning themselves,
creating professional organizations, and taking new steps toward interna-
tional collaboration. As chapter 5 explains, they also recast their justifications
for the support of basic research. Tropical research was not merely in the U.S.
national interest, they began to argue; understanding the biological diversity
of the tropics was essential for sustainable global development.
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American Tropics closes with an examination of the postcolonial situation
of tropical research in the circum-Caribbean. Today, the institutions that are
the most important and heavily used by U.S. biologists for tropical research
and teaching are located in independent republics: the Organization for
Tropical Studies (OTS) in Costa Rica and the Smithsonian Tropical Research
Institute (STRI)—since the 1979 dissolution of the Canal Zone—in Panama.
Key players in the move to bring “biodiversity” to the public stage in the 1980s
were tropical biologists who had deep connections to OTS and STRI during
the previous two decades of transition. The emergence of the modern biodi-
versity discourse, this book argues, is a direct product of the intellectual and
political ferment of tropical biology during that revolutionary period. The
significance of that moment, in turn, can be understood only in the context of
the full twentieth century and its mixed legacies for tropical biology—the de-
velopment of place-based research practices and a long-standing dependence
on institutions supported by U.S. corporations and government agencies.

Through the twentieth century, tropical biologists developed ways to cast
problems of deforestation, food and population growth, and species loss as
justifications for the support of basic research on tropical species and the in-
vestigation of the ecological relationships that sustain them. With the emer-
gence of biodiversity, the problems of the tropics became the problems of the
world.
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