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introduct ion

In Which the President Seeks  

an Audience with the King

War demonstrates that adequacy of oil supply is an important element in 
military strategy and may mean defeat or victory in battles and campaigns.

Herbert Feis, Petroleum and American Foreign Policy

When they came to write their accounts of Franklin Roosevelt’s historic meet-
ing with Saudi King Abdel Aziz bin Abdel Rahman al-Faisal al-Saud on Feb-
ruary 14, 1945, American witnesses emphasized the extraordinary. It was a trip 
to “exotic parts of the world with exotic people,” noted Roosevelt’s Secret Ser
vice detail Michael Reilly.1 William D. Leahy, fleet admiral and Roosevelt’s chief 
of staff, cataloged the king’s retinue—“the royal fortuneteller, the royal food 
taster, the chief server of the ceremonial coffee” among over forty others—and 
could only say it was “like something transported by magic from the middle 
ages.”2 Captain John S. Keating, who escorted the king from Arabia to his ren-
dezvous with Roosevelt in the Suez Canal’s Great Bitter Lake, observed that in 
this corner of the world so unfamiliar to Americans, his crew was forced to rely 
on antique British Admiralty maps from 1834 and that his ship, the USS Murphy, 
was the first American naval vessel ever to anchor in the port of Jidda.3

Describing their experiences, Americans returned again and again to tropes 
of the mysterious and marvelous. Everyone mentioned the sheep, enclosed in an 
improvised pen of ropes wound between depth charges at the Murphy’s stern. 
After the animals were slaughtered, their carcasses were hung from the ship’s 
flagstaff. On deck, observers beheld the spectacle of the king’s giant tent—the 
“big top”—its center supported by the massive barrel of a five-inch gun, tilted 
vertically.4 For his part, as the meeting was about to begin, Roosevelt secreted 
himself away on deck to privately observe the arriving entourage. “This is 
fascinating,” he exclaimed repeatedly to no one in particular. “Absolutely 
fascinating.”5

Yet for a meeting that prompted so many witnesses to record such evocative 
details, we know with certainty very little about what the two heads of state ac-
tually met to discuss. Roosevelt spoke no Arabic and ibn Saud no English, so 
the dialogue was conducted through translator William Eddy, an ex-marine col
onel, academic, spy, and the American minister to Saudi Arabia. In the official 
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account of the conversation, Eddy and his Saudi counterpart recorded conver-
sations about the Jewish settlement of Palestine, French involvement in Syria and 
Lebanon, and Roosevelt’s interest in promoting agricultural irrigation in the 
Arabian desert. Left out was any mention of the reason most subsequent com-
mentators assumed the two figures must have met: oil.6

Whether discussed that day or not, the subject of oil certainly loomed large 
in the background. Two American firms, the Standard Oil Company of Cali-
fornia and the Texas Company, shared an exclusive oil concession from the king. 
In 1938, their geologists had discovered petroleum deposits, along with evidence 
of unprecedented underground reserves. The companies’ joint venture, known 
after 1944 as the Arabian American Oil Company, or ARAMCO, had been 
lobbying the Roosevelt administration since 1941 to provide direct aid to the 
fragile Saudi government and had already advanced the crown some $6.8 mil-
lion against future royalty payments themselves. For ARAMCO, shoring up 
American-Saudi relations was an investment in its own future, since oil produc-
tion in the country demanded a stable government. For their part, the Saudis 
sought to ensure the finances needed to continue ruling their only recently 
united kingdom. State revenues from annual hajj pilgrimages had shrunk since 
the global depression of the 1930s, and the war had caused nascent oil produc-
tion there to dwindle.7

As for the Roosevelt administration, the State, War, and Navy departments 
each perceived multiple American interests. Geopolitically, a stable Saudi gov-
ernment would provide a buffer between the United States and the Soviet Union 
in an already volatile region of the world. Militarily, the country could offer 
logistical advantages for the placement of airfields and transit rights for Allied 
aircraft bound for the Pacific. Materially, the massive oil concession—to Amer-
ican firms—might serve as a vital source of world supplies, thus taking pressure 
off production in the Western hemisphere. Taken together, argued Secretary 
of State Edward Stettinius to the president in December 1944, the govern-
ment had an imperative to aid the Saudis. “If such help is not provided by this 
Government,” Stettinius warned, “undoubtedly it will be supplied by some 
other nation which might thus acquire a dominant position in that country 
inimical to the welfare of Saudi Arabia and to the national interest of the United 
States.”8

In the years since, this meeting has become a kind of set piece in writings 
about the emerging postwar geopolitics of energy. In these accounts, the re-
lationship forged between Roosevelt and ibn Saud functions as a marker in 
U.S.-Mid-East relations, providing an indication of the rapid expansion of 
U.S. involvement in a region hitherto peripheral to American foreign policy. 
The exoticism of the encounter underscored the apparent novelty of American 
actions. Driven by new interests in energy supplies and global security that the 
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war had given rise to, the two leaders met as equals but also as representatives of 
potential producers and potential consumers of oil. While historians have 
noted that the meeting was neither the true beginning of American engagement 
in the region nor the first time Americans sought to develop foreign oil fields, 
they have nevertheless described it as signaling a new phase in American foreign 
relations. New interests in fossils fuels and their potential global strategic sig-
nificance appeared to result in new policies. “The meeting between Roosevelt 
and Abdel Aziz had lasting symbolic and practical importance,” writes politi
cal scientist Rachel Bronson, noting that the meeting proved far more politi
cally consequential than U.S. diplomatic recognition of Saudi Arabia back in 
1933. According to Mid-East scholar Aaron David Miller, “Roosevelt’s con-
versations with the Saudi king seemed to reflect the United States’ growing 
awareness of its interests in Saudi Arabia—if not the entire Middle East.”9

There was indeed much that was new in how the Americans who followed 
Roosevelt approached the geopolitics of energy. But there was also much that 
was not so new at all. Almost exactly a century before the two leaders met, in 
March 1845, an American navy lieutenant named William C. Chaplin rowed 
up the Brunei River for an audience with Sultan Omar Ali. Chaplin served 
aboard an American naval frigate, the USS Constitution, that had been dis-
patched to Brunei to secure newly discovered coal deposits there for the use of 
future lines of American steamships. At the time, these coal deposits were the 
subject of a brief, but intense, contest between the British and Americans to 
determine which nation would gain a commercial and strategic advantage in 
the vast potential markets of southeast Asia. Unlike Roosevelt’s meeting with 
ibn Saud a century later, Chaplin’s negotiation with Omar Ali did not result in 
a new and lasting geopolitical arrangement around energy. Still, the meeting 
reflected but one way Americans were learning to think about fossil fuels in 
terms of security and the national interest. This book is about the path between 
these two meetings.

Readers in the early twenty-first century hardly need reminders of the link 
between energy, national interests, and global security. Since the 1970s, phrases 
like “energy independence,” “the oil weapon,” and “energy security” have be-
come entrenched in our popular political lexicon. The decade brought oil 
embargoes, gas lines, and price hikes. For the United States, it saw declining 
domestic oil production and increasing reliance on foreign crude. Since this 
time, the security of the world oil supply—and the security of the nation 
that depended so much upon it—has become a familiar element of American 
diplomatic and defense policy. Learning to think in these terms, however, 
did not begin in the 1970s.10

Edward Stettinius wrote in 1944 of “the national interest” of the United States 
in forging an Arabian alliance and Arabian oil. “The national interest” was an 
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old phrase, but one into which politicians, policy makers, and political scien-
tists breathed new life in the 1930s and ’40s.11 The national interest was employed 
“as a kind of iron necessity which binds governments and governed alike,” ac-
cording to Charles Beard in 1933.12 Unlike the various and selfish “interests” 
targeted by Progressives at the dawn of the century, the “national interest” uni-
fied the country. Justifying government action in the name of the national 
interest transformed choices into imperatives. The concept collapsed diverse 
options into a single, self-evident, collective obligation. It lent to the contingen-
cies of public policy an air of necessity and inevitability. For Beard, the national 
interest had emerged as the modern world’s “pivot of diplomacy,” the ultimate 
justification for international relations. Why did states act in the modern world? 
Beard answered simply that they acted to pursue and protect their interests, be 
they economic, ideological, or in defense of their security.13

One of those interests was energy. Historians have long noted that since the 
early twentieth century, Americans have connected both their physical and eco-
nomic security to the availability of energy sources, oil in particular. They 
have pointed to the U.S. Navy’s conversion from coal to fuel oil as precipitat-
ing the security link, reflected in the establishment of naval petroleum reserves 
like Wyoming’s Teapot Dome and the passage of conservation measures through 
the 1920s and beyond to ensure future military and naval supplies. Historians 
have described the manifest importance of oil during World War I, when 
airplanes, tanks, trucks, ships, and submarines all depended on the fuel, with 
U.S. and U.S.-controlled Mexican production overwhelmingly supplying Allied 
demand. And they have explored the diplomatic maneuvers that the United 
States (along with the United Kingdom and France) deployed in the 1920s 
and 1930s to help its nationals secure oil supplies in places like Mesopotamia, 
Persia, Mexico, Venezuela, the Dutch East Indies, and elsewhere. Collectively, 
historians have explained the centrality of security concerns within a nascent 
federal oil policy and diplomacy as a natural consequence of increased con-
sumption, particularly in the navy and the broader industrial economy.14

This interpretation makes a great deal of sense, as the rise in oil use in the 
early twentieth century was indeed dramatic. Between 1912 and 1919, naval fuel 
oil use alone grew from 360,000 barrels to 5.8 million a year, while military fuel 
consumption in tanks and airplanes likewise took off.15 At the same time, do-
mestic gasoline consumption exploded, as automobiles, trucks, and tractors 
became characteristic features of the American landscape. By 1920, yearly do-
mestic oil consumption exceeded 530 million barrels, more than double the 
consumption for 1914. The machine age also employed petroleum products in 
a range of specialized uses. Asphalt linked city and countryside. Naphtha dry-
cleaned the suits of the growing number of Americans engaged in office work. 
Lubricating oils quite literally kept American industry running.16 After World 
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War I, the availability of oil had become so intertwined with the functioning 
of the economy and the machinery of defense that the maintenance of oil sup-
plies had become of paramount importance. As Calvin Coolidge’s Commission 
on Oil Reserves put it in 1924, the nation required a “definite policy of conser-
vation in aid of national security.”17

World War II only cemented oil as the preeminent modern war materiel. For 
centuries, food had most constrained an army’s movements. Now it was motive 
fuel. During the war, Americans still shipped vast quantities of food abroad, but 
they sent nearly sixteen times that volume in oil, comprising in total more than 
60 percent of all military shipments overseas. At the peak of military fuel con-
sumption during the war, American forces devoured nearly 1.4 million barrels 
of oil a day, over 30 percent of all domestic production. As early as 1948, mili-
tary planners anticipated that a future war would demand twice as much fuel. 
The subject of oil was, according to Secretary of Defense James Forrestal, “one 
of profound importance to the security of our country and to its economic ex-
istence.”18 This vision continued to inform American foreign and economic 
policy for the remainder of the century. From protecting the suppliers of Mid-
East oil to writing a tax code that subsidized domestic production, American 
policy collectively sought to provide for the extraordinary growth of energy con-
sumption for both military and economic purposes.19

Yet contrary to most historical accounts, Americans did not discover the 
connection between energy, national interests, and security in the twentieth cen-
tury but during the nineteenth, when the widespread adoption of fossil fuels first 
presented opportunities and challenges for foreign relations, economic expan-
sion, national defense, and naval strategy. Then, it was not oil but coal that 
posed new problems. Steamships powered by coal offered new advantages of 
speed, power, and the prospect of travel independent of winds and waves. Yet 
unlike sail, coal tethered vessels to shore like never before. Fleets of steamships, 
both naval and commercial, depended on coaling stations, supply routes, and 
even the peculiar chemical properties of fuel mined from certain fields. Until 
the middle of the nineteenth century, coal had always been just another com-
modity, rarely a subject of special government concern. The adoption of steam 
power for naval vessels and government-subsidized mail steamers turned that 
commodity into a substance whose availability could direct the course of war 
or shape commercial opportunity. Even with these stakes, however, the precise 
federal responsibility for ensuring fuel supplies—even for the navy—remained 
unclear for a nation organized around what Brian Balogh has called “a govern-
ment out of sight.” Nineteenth-century Americans, according to Balogh, pre-
ferred governance by authorities other than the federal one, be they state or local 
governments, “mixed” public-private enterprises, or simply the less visible but 
still essential institutions of the federal judiciary, customs system, or exploring 



6    Coal and Empire

expeditions. As America slowly industrialized, it was not obvious how the nation 
would integrate the infrastructure of fossil energy into its existing approaches 
to diplomacy, trade policy, and war planning. The importance of security was 
plain enough, as was coal itself, but how exactly Americans would find security 
in, or for, new sources of energy was far from obvious.20

Even as they came to think of sources of power, particularly fossil fuels, as 
being of special national significance, Americans had to address a range of fun-
damental questions at the intersection of naval strategy, foreign policy, and 
technological change. Would the adoption of new technology enhance or con-
strain Americans’ opportunities in the world? Would the infrastructure neces-
sary to support steam power be built via international cooperation or unilateral 
action? Would technology drive choices in foreign affairs, or would the desires 
of American policy makers, merchants, and naval officers catalyze the develop-
ment of new technologies? Would particular choices of motive power predeter-
mine particular geographies of expansion? Would policy for shipping, postal 
communication, and naval defense be organized by markets, politics, or tech-
nocratic experts? Would American fuel needs be met by domestic supplies or 
foreign dependence? Would, and should, guaranteeing the global infrastructures 
of energy for trade and defense become a function of national authority? And 
if so, how?21

These questions, of course, were not raised in a vacuum. As Americans 
puzzled over fossil fuels and the new technology of steam power, they were also 
forging a new role for the United States in the world. Beginning in the 1840s, 
steam power gave policy makers new tools to pursue old goals, all the while in-
troducing new questions and problems into American foreign relations. These 
questions included how to use steamships to construct international commu-
nications networks, how to support the challenge of fueling a globe-spanning 
navy and merchant marine, and how to ensure steady access to the coal, and 
later oil, that became the lifeblood of industrial America. By the end of the cen-
tury, Americans laid claim to a global empire, raising still more problems of 
security, strategy, and what came to be known as logistics. Over time, policy 
makers found that the adoption of oceangoing steamships led to questions about 
larger networks of fuel that stretched back to Appalachian mines and forward 
to island coaling stations. All these ostensibly technological questions were also 
hotly political ones, as the technological aspects of naval policy and foreign re-
lations were shaped by domestic commercial, sectional, and partisan interests. 
When seen from the perspective of coal, the great process of industrialization 
and the emergence of the United States as a global power unfolded at the same 
time as intertwined processes.22

Historians have, of course, discussed topics like coaling stations in the late 
nineteenth century. In fact, the subject is pervasive in the foreign relations 
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literature for the simple reason that most of the overseas locations Americans 
sought to annex after the Civil War, whether unsuccessfully like Haiti or suc-
cessfully like Hawaii, were desired and justified at least in part for their value 
as strategic coaling depots for the navy. Yet too often, historians have framed 
discussions of island coaling stations, and of the constraints of fossil energy more 
generally, around the narrow question of whether they did or did not contrib-
ute to the emergence of an overseas American empire. On the one hand are 
scholars like the strategic theorist Bernard Brodie, who pointed to the steam-
ship’s dependence on distant coaling stations and declared in 1941 that “to re-
count the effects of the steamship from this point of view would be to retell 
much of the diplomatic history of the world since the middle of the nineteenth 
century.” On the other hand are those like James A. Field Jr., who emphasized 
the limited success Americans had until 1898 in acquiring offshore naval facili-
ties, the failures they faced in developing bases that already existed, and the 
often rudimentary nature of overseas coaling stations even after the turn of the 
twentieth century.23

But the questions raised by new sources of energy and new technologies of 
steam power were not merely, or even primarily, questions of empire. They were 
more fundamentally about how Americans conceived of their place in the world 
and acted on those conceptions. As these technologies developed, they became 
new tools for addressing old problems as well as new ones. With the new capabili-
ties of steam engines—speed, power, access to previously unavailable routes—
Americans returned again and again to anxieties about global commercial 
opportunities, sectional cohesion, territorial vulnerabilities to invasion or iso-
lation, and only later to the opportunities and burdens of managing a contro-
versial empire. For each of these anxieties, steam power and the coal to fuel it 
were from an early date seen as somehow tied to American security, and how 
Americans made sense of energy and security must be seen in its own terms. 
Americans of the nineteenth century would likely have found perplexing both 
Brodie’s view that steamships remade global diplomacy and Field’s assertions 
that the pursuit of coaling stations was not especially significant in mobilizing 
support for territorial acquisitions in the 1890s. When nineteenth-century Amer-
icans thought about steamships they were not typically thinking about empires 
and imperial administration, but mail routes, black colonization, or new networks 
to boost commerce. Simultaneously, even in instances when arguments about 
the security importance of coal proved unsuccessful in securing new territories, 
they nevertheless turned out to have lasting significance, helping structure how 
Americans made policy around energy and security through the latter part the 
twentieth century. Understanding how is one of the objectives of this book.

In the chapters that follow, I focus on three groups who helped shape the 
American relationship between energy and security. The first two are familiar 
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subjects of diplomatic and naval history: naval administrators and officers, who 
played central roles in articulating the significance of coal for the navy and its 
importance for American security more generally, and politicians and policy 
makers, who debated different visions of America and fought to turn those vi-
sions into national policy. These figures worked inside presidential administra-
tions and also, significantly, in the key congressional committees that oversaw 
subjects like naval affairs, national security, postal communication, and natural 
resources. Drawing on personal correspondence as well as vast congressional 
committee holdings at the U.S. National Archives, this book emphasizes the 
central role played by Congress in shaping the American approach to energy. 
The third group, scientists and engineers, are less often found in discussions of 
American security, at least in the nineteenth and early twentieth centuries. But 
boiler designers, geologists, and mining engineers were crucial figures, who both 
responded to the imperatives of national security and who themselves helped 
shape the perception of those imperatives.

Together, these Americans had to learn to see energy as integral to national 
security and a vital responsibility of the federal government. They had to learn 
to think about energy as a subject for foreign relations, naval strategy, and na-
tional security. They had to discover the national interest. It was a gradual pro
cess that unfolded over a century, and it forced Americans to make choices 
about their place in the world. They had to wrestle with the perceived demands 
imposed by the new technology of steam power and either struggle to meet those 
demands or pursue still newer technologies with fewer, or at least different, con-
straints. Without question, this process has a long history.

This book advances three arguments. First, Americans did not begin think-
ing about energy in terms of security around oil in the early twentieth century 
but rather around coal in the nineteenth. During this century, Americans ar-
gued about the role of coal and the meaning of security itself. They debated how 
sources of power and ideas about security appropriately reflected the role of the 
United States in the world. Furthermore, these American debates around coal 
before World War I shaped how Americans came to think about oil, which in-
creasingly appeared as a significant strategic fuel beginning in the 1910s. As late 
as 1901, French Chadwick, then president of the Naval War College, could 
declare that oil “is so closely allied to coal that it may be regarded in the same 
category and the two thus dealt with as one.”24 As one, because in 1901, few 
people concerned with national security imagined consuming oil as a fuel in 
ways very different from how they already consumed coal. From the perspec-
tive of national security, powerful continuities connected coal to oil, even though 
the two fuels were typically produced by entirely different industries through 
different labor arrangements and under different economic circumstances.
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The second argument focuses specifically on the relationship between energy 
and empire. Contrary to many accounts, the supposed security need for distant 
American coaling stations in the late nineteenth century did not play a signifi-
cant role in catalyzing the emergence of an American island empire around 1898. 
Instead, the reverse happened: the establishment of that empire created entirely 
unprecedented demands for coal and coaling stations because Americans sud-
denly needed ways to protect their new, distant colonies from external threat and 
overcome internal resistance to American rule. Prior to 1898, Americans had 
typically taken different approaches to solving their coal problems—from en-
tering into diplomatic agreements to inventing new technologies for conserving 
coal to developing new navigation techniques for making routes more direct. 
Perhaps most significantly, before 1898, few Americans anticipated elaborate na-
val operations far from American shores and still less the need for bureaucratic 
methods for directing them—the very circumstances created during the post-
1898 Philippine war and, to an even greater degree, World War I. There had 
certainly been debates over coaling stations between 1865 and 1898, but they had 
principally been about economic speculation, not security. After 1898, coal, coal-
ing stations, and national security took on new meanings.

The final argument of this book is that technological change was not an in
dependent variable in American foreign relations but an integral element of it. 
Industrialization and the emergence of the United States as a global power were 
intertwined historical processes. Specifically, the arguments and actions of 
American politicians, naval officers, and business leaders drew consciously on 
the innovations of fossil-fueled steam power in articulating roles for the United 
States in the world. Americans debated their role in the world with knowledge 
of what steam power made possible or on the basis of what they wished and be-
lieved it made possible. The design of engines, selection of fuels, organization 
of lines of supply—in short, the entire infrastructure of the global fossil fuel 
network—all helped structure the broader vision of the United States in the 
world. At the same time, mechanical and bureaucratic changes reflected pres-
sures from outside American borders, as Americans pursued new approaches to 
energy in response to perceived threats to their security.

These three arguments are woven together throughout the book, each chap-
ter addressing a different theme as the book advances chronologically, with 
some overlap, between the 1840s and 1940s. The first three chapters trace the 
emergence of steam power and fossil fuels as subjects for federal policy makers 
and international relations in the two decades before the Civil War. During this 
period, questions of fuel, state power, and the global geography of energy re-
mained contested, but the outlines of nearly every policy choice available in 
later decades may already be found.



10    Coal and Empire

Chapter 1, “Empire and the Politics of Information,” explores the origins of 
international steam politics by considering debates that took place in nineteenth-
century America over the changing political economy of global information. 
During this period, new transoceanic steam vessels became as valuable for 
quickly conveying news and correspondence as for their potential advantages in 
war. In the 1840s, the United States inaugurated a policy of providing federal 
subsidies for mail-carrying private steamships, ships of a size then unthinkable 
for private capital to finance alone. For some promoters, steam power provided 
an engine for transcending sectional antagonism by opening markets in the ex-
otic lands of South America, Africa, and the Far East—an engine to conquer 
what mail steamer advocate William Henry Seward called “the ultimate empire 
of the ocean.” As these congressionally funded lines began plying the oceans, 
however, their operators—both private contractors and U.S. Navy officers—
began encountering obstacles related to fueling. These problems ranged from 
lack of adequate supply to low quality to high cost. Because the vessels depended 
on public funding for ostensibly national purposes, the fueling problems became 
subjects of public debate.25

The next two chapters explore how Americans began addressing these fuel-
ing problems in commercial steamers as well as the new navy steamers built to 
protect that commerce. Chapter 2, “Engineering Economy,” moves from legis-
lators and steam contractors to the engineers, mechanics, and scientists who 
helped build new steam vessels and develop the fueling infrastructures that al-
lowed them to run. The United States was known in the mid-nineteenth cen-
tury to be rich with coal, but no two coals were identical and Americans eagerly 
sought to identify which varieties and which coal-bearing regions best suited 
American steam engines. American chemists and geologists conducted a range 
of analyses on North American varieties, while engineers proposed innovations 
to Congress for use aboard public vessels. This chapter argues that the princi-
pal way Americans thought about solving the new challenges of global steam 
power was not by hunting for an empire of foreign coaling stations but instead 
by pursuing what nineteenth-century Americans called “economy.” Economy 
was an expansive concept, embracing not only the design and practical opera-
tion of steam engines but the chemistry of particular kinds of coal and the con-
struction of networks that connected production with consumption. Through 
this research, scientists and engineers directly responded to debates over national 
policy.

Chapter 3, “The Economy of Time and Space,” continues the investigation of 
how the concept of economy guided American thought on building global steam 
networks by moving from laboratories to the geographic imagination. Historians 
have long noted how nineteenth-century Americans spoke of the “annihilation” 
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of time and space to describe their changing perceptions of travel, distance, and 
communication. But in the 1840s and 1850s, they spoke more commonly about 
how steam power could economize time and space, not destroy it altogether. 
Steam made certain distant places seem closer and newly important, even before 
Americans could use the new technology to get there practicably. The result was 
a series of government expeditions both to help locate possible foreign supplies 
of fuel and to establish depots for refueling, all to support American commerce 
overseas. These expeditions to places like Borneo, Formosa, and Japan, under-
taken alongside the technical investigations detailed in Chapter  2, brought 
Americans into a new world of diplomatic engagements and raised questions 
about the wisdom, purpose, and propriety of securing territory overseas.

The last three chapters of the book explore the evolution of the fuel problem 
and how coal, and later oil, both shaped American thinking about security and 
foreign relations and was, in turn, shaped by them. Chapter 4, “The Slavery So-
lution,” uses the lens of coal to internationalize the American Civil War. Both 
the North and the South struggled to obtain coal supplies for their naval and 
industrial operations. The constraints of steam power proved particularly trou-
bling in the Caribbean, both materially and diplomatically. Lincoln and his 
cabinet faced this challenge just as they began pursuing another policy Lincoln 
had long supported: the colonization of free blacks outside the United States. 
Lincoln oversaw the only moment in American history when colonization be-
came an expressed policy of the federal government. This chapter focuses on 
how ideas about coal and labor influenced his favored colonization project, a 
colony in Chiriquí in what is now the border region between Panama and Costa 
Rica. The colony, a product of a decade of prior colonization attempts, was in-
tended to employ free American blacks to mine coal for naval use. Though 
ultimately a failure, the attempt reveals the complex ways Americans thought 
about the new challenges of industrial energy. This chapter details not only why 
the project failed but also the ways the Union ultimately succeeded in fueling 
its war with domestic supplies.

Chapter 5, “The Debate over Coaling Stations,” investigates the period be-
tween 1865 and 1898 and asks what Americans meant when they argued (or de-
nied) that steam power required foreign coaling stations. Arguments over 
these stations were a near constant in post–Civil War diplomacy, as Americans 
sought to justify the acquisition of islands from the Danish West Indies to Santo 
Domingo to Hawaii for their essential value as refueling depots. Read backward 
from the years after 1898 and the emergence of a global American island empire 
and the militarization of American foreign policy, these efforts have appeared 
as ominous precursors. But the reasons through which Americans justified the 
need for coaling stations in the 1860s were different from the reasons they offered 
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in the 1890s. In the earlier period, appeals to commercial expansion dominated, 
and many sites sought for these stations were constrained by developments in 
international law that meant they could only be useful in peacetime. Later, 
Americans more frequently expressed a sense of territorial insecurity and 
predicated the need for coaling stations on the need for national defense. Yet 
crucially, as in the antebellum period, most Americans who pondered the 
question of how to fuel American security thought more about technological 
ways to solve problems than ones involving the pursuit of foreign territory. 
By 1898, Americans seized the opportunity to build an overseas empire—
precisely at the moment naval strategists had concluded that developments in 
engineering had made the pursuit of most island territory unnecessary and 
unwise.

Chapter 6, “Inventing Logistics,” moves from diplomacy to the revolution-
ary changes in naval organization that helped modernize the Navy Department 
and ultimately made possible its complex global operations in the twentieth cen-
tury. Since the 1970s, historians have underscored the way the history of war-
fare has often turned less on much-studied strategies or battle tactics than on 
the unglamorous calculations of logistics. But while supplying armies and na-
vies have indeed always been a part of warfare, our modern notion of logistics 
has not. In the United States, there was simply no organized study or practice 
of logistics until the turn of the twentieth century, when even the word “logis-
tics” itself was unfamiliar. Gradually, as the pressures of defending distant col-
onies and fueling and outfitting a two-ocean navy increased, American officers 
and academics developed an original science of logistics. Logistics thinking in-
verted the causality of empire building. Before 1898, the loudest expansionists 
declared that the need for coaling stations demanded annexing foreign territory; 
afterward, logistics planners explained that the existence of foreign territory de-
manded the establishment of coaling stations. In this sense, logistics thinking 
was largely shaped by concern over fuels, and as that concern grew, it helped 
strategic planners think anew about the resources essential for modern warfare. 
No longer content to rely on markets, they began pursuing greater control over 
the potential sources of their supplies. This chapter explores the development 
of this science of logistics, moving between the institutions whose work helped 
create it: the classrooms of the Naval War College in Newport, Rhode Island, 
where lectures, exam problems, and war game simulations taught midcareer of-
ficers how to plan for war; the navy’s Bureau of Supplies and Accounts, where 
the field unfolded in a practical way; and the naval policy-making General Board 
in Washington, DC, where the theory and practice were synthesized into pol-
icy. The chapter then traces how these developments in logistics guided the na-
vy’s pursuit of a coal mining operation in Alaska’s Matanuska Valley and 
helped shape the scandal of Teapot Dome.
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A brief conclusion carries the narrative from the mid-1920s through the out-
break of World War II and provides a reflection on the themes brought up in 
the book along with an argument about their relevance today.

In sum, this book reveals how energy did not suddenly become critical to 
American security in 1945; rather the central role it assumed after World War 
II was the culmination of a history stretching back over a century. It was an ele-
ment of the national interest that had to be learned, but this education hardly 
took place in direct or obvious ways. Recovering the history of coal and empire 
forces us to recognize that the complex political problems we today identify with 
oil—from fractious geopolitics to unstable global markets—are not simply char-
acteristics of an oil economy but social and political challenges that would 
confront us and our integrated world regardless of our sources of power. But if 
history can help us understand our problems, we can hope that it can help us 
envision solutions to them as well.



ch a p ter one

Empire and the Politics  

of Information

Thou shalt make mighty engines swim the sea,
  Like its own monsters—boats that for a guinea
Will take a man to Havre–and shalt be
  The moving soul of many a spinning-jenny,
And ply thy shuttles, till a bard can wear
As good a suit of broadcloth as the mayor.

William Cullen Bryant, “A Meditation on Rhode Island Coal”

“The mail is in; here is the ‘Straits’ Times!’ ” came the call in Canton. The year 
was 1853. Pressed on “a half sheet of foolscap” in Singapore, the Straits’ Times was 
a digest of newspapers freshly delivered from Europe and the United States. 
These western papers reached southeast Asia by steamships and across the over-
land route connecting the Mediterranean and Red seas. The ships, which 
delivered mail as well as news, connected Canton and Boston in a scant sixty-
five days. “Such speed is almost incredible even now,” exclaimed an American 
expatriate visiting the bustling Chinese port. Only twenty years earlier, the 
fastest American and British clippers might have taken twice as long, and 
the future augured even greater speeds. “Boston and Canton will be still more 
closely approximated in point of time,” he continued, “when a railroad con-
nects the Atlantic and Pacific coasts of the United States and a system of steam 
navigation is established across the Pacific, between California and China.”1 
The pursuit of this system—a global network of postal communication pow-
ered by steam and at least partially under American control—frustrated and 
tantalized Americans throughout the middle of the nineteenth century.

The United States was a commercial nation in 1853, and commerce depended 
on information. Business letters connected capital to its investments, traveling 
merchants to their houses, and traders to the producers and consumers of their 
goods. Diplomatic orders linked remote ministers to their home departments. 
Newspapers alerted farmers to commodity prices in international markets. Per-
sonal correspondence bound emigrants to their distant families. International 
postal exchange formed the tenuous thread that kept modern institutions op-
erating, and as the example of the Straits’ Times suggests, nowhere in the mid-
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nineteenth century were Americans more dependent on this exchange than in 
China. There, over six thousand miles and an ocean away from home, Ameri-
can trading houses jostled to exchange opium, ginseng, lead, and cotton goods 
for teas and silk.2 “Early information as to the changing condition of the mar-
kets in Europe and America is very important to merchants in China,” related 
the expatriate. Control over this information meant “to a considerable extent, the 
advantages of a limited monopoly of the trade.” For traders, it could mean the 
difference between profit and bankruptcy.3

The expatriate’s account of how steamships had transformed the global flow 
of information was a common narrative during this period. So too was a corol-
lary he did not need to mention: that the burden of building this network of 
steam communication devolved in large measure on the state. Midcentury, no 
amount of private capital alone could be mustered to build and maintain the 
largest steamships and, just as importantly, no private company could be counted 
on to meet public needs. As one memorialist to Congress succinctly explained 
in 1858, “one of the responsibilities lying most heavily upon the Governments 
of commercial countries is that of maintaining the written intercourse of their 
people, not only among themselves, but with friendly nations with whom they 
have the relations of commerce.”4 In the United States, governmental respon-
sibility for domestic correspondence had been widely acknowledged since the 
passage of the Post Office Act in 1792. That governments also bore a responsi-
bility to ensure international communication was a radically new idea.

New, and pursued by the United States between 1845 and 1860 through a 
policy of federal subsidies for mail-carrying steamships. Historians have long 
portrayed this experiment as little more than a footnote to the industrialization 
of transportation, an irrational pursuit of national pride in the face of less san-
guine economic realities, and an example of a failed government intervention in 
the private economy.5 Contemporaries saw things differently. “American Atlan-
tic steam navigation was wisely and even necessarily undertaken,” exclaimed 
William Henry Seward as he successfully argued for increasing American sub-
sidies to the Collins Line of mail steamers, “to maintain our present commer-
cial independence, and the contest for the ultimate empire of the ocean.” 6 Amer-
icans like Seward worried about ceding carriage of international mail to the 
British because of a widely shared conviction about the domestic and interna-
tional importance of information. Domestically, Americans saw global flows of 
information as crucial tools of interstate and intersectional commercial rivalries. 
Simultaneously, improved steam communication could benefit the entire coun-
try and forge a nation from a mere union of states. Internationally, Americans 
were the victims of Britain’s persistent failure to circulate American diplomatic 
correspondence, business letters, and newspapers in a timely fashion. They 
watched anxiously as Europeans built steam communication links to Latin 
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America, encouraging the expansion of trade. Meanwhile, trade stagnated be-
tween Latin America and the United States, where such lines were lacking. 
Americans in the mid-nineteenth century expressed a sophisticated understand-
ing of the role of global information, one that suggests our contemporary be-
lief in the novelty of living in the “information age” and “network society” is 
not so new after all.7

Recent investigations of the domestic U.S. political economy of information 
have revealed a complex and evolving system integral to both public and private 
life. Between 1840 and 1860, argues David Henkin, Americans developed a new 
“culture of the post,” as changing expectations, practices, and ideas about mail 
communication altered their “perceptions of time, space and community.”8 
What’s more, as Richard John has demonstrated, the American postal system 
hardly formed an invisible infrastructure nestled in the background of Ameri-
can society. Instead, it was for many Americans not only their principal mode 
of interacting with an agency of the national government but itself a perenni-
ally debated political subject.9 Other studies have examined how different va-
rieties of information bolstered social power and have explored how new tech-
nologies helped nationalize the news consumed in a continent-sized nation.10 
Few of these studies, however, have investigated how the same Americans 
seeking cheaper postage between New York and Chicago simultaneously de-
manded it between New York and Liverpool, or how the economic and cultural 
changes brought about by a new infrastructure of domestic postal communica-
tions were also shaped by the commercial, diplomatic, and personal exchanges 
newly possible around the globe.

The project to build a global network of American mail communication was 
based on steam. These mail steamers were not isolated artifacts but machines 
embedded in complex networks of private capital, international markets, gov-
ernment regulation, naval strategy, diplomatic relations, and, as this chapter 
shows, material constraints. In the 1840s and 1850s, many Americans had ideas 
about how to construct these mail steam networks, but communicating infor-
mation required an infrastructure of transportation, and steamers needed coal. 
As Americans pursued international steam communication, they were forced to 
confront new challenges, ones that brought the strategic significance of fossil 
fuels to the attention of the government in Washington for the first time. Pur-
suing better communication, Americans discovered the international challenges 
of securing coal.

The Information Economy
Competition to control commercial information in the early nineteenth century 
began in the Atlantic. In the two decades after the end of the Napoleonic Wars, 
American packet boats came to dominate communications between the Old 
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World and the New. Up to this point, postal correspondence had been intermit-
tent, dependent on the irregular schedules of commercial vessels, but on Janu-
ary 1, 1818, New York merchants launched the first regular shipping line to bring 
mail, passengers, and cargo across the ocean. This line, known as “the Black 
Ball” for the distinctive discs adorning the ships’ fore topsails, sailed between 
New York and Liverpool on a monthly schedule. Other lines followed, and by 
1840 there were forty-eight packets crossing the ocean. American sailing vessels, 
according to maritime historian Robert Albion, “were the ships of the North 
Atlantic.”11

As the packet lines came to dominate international postal exchange, Ameri-
can and British shipping firms and engineers began experimenting with using 
steam for ocean travel. In 1819 the American steamship Savannah crossed from 
the eponymous city in Georgia to Liverpool in twenty-seven days, though most 
of the journey was, in fact, powered by sail. It would be another fourteen years 
before the Canadian Royal William would complete the Atlantic voyage entirely 
by steam. In 1838, the British Sirius began carrying mail across the ocean, fol-
lowed only days later by Isambard Brunel’s Great Western. That year, the Brit-
ish government began accepting proposals for regular steam mail routes, and the 
following year, it entered into a contract with Samuel Cunard of Halifax, Nova 
Scotia, for seven years worth of service between Liverpool, Halifax, and Bos-
ton. Despite these technological and organizational innovations, for a while, 
American packet boats continued to grow in number and speed, competing with 
steam for carrying the mail. For correspondents, more frequent sailings began 
making Atlantic communication both faster and more predictable than ever be-
fore. Over the coming years, the British government subsidized additional 
mail steam services along other routes of commercial interest, from the Medi-
terranean to India, China, and the western coast of South America. As the cost 
of sending mail decreased and its delivery became more regular, British steam-
ers began capturing the American mail that had once traveled in American 
packet ships. As the British post office subsidized each additional line, construct-
ing the connective tissue that linked the British empire together, it increased 
its control over international communications.12

Even after the establishment of the packet lines, however, global information 
did not flow freely, especially for Americans. Some American firms, like those 
conducting business in South America, were forced to rely on informal networks 
of mail conveyance. This obstacle to communication was painfully true for the 
vast American whaling industry, as ship owners were typically unable to con-
tact their captains—or capital—for years at a time. “Many instances have oc-
curred,” observed one memorialist to Congress supporting an American steam 
line connecting the Pacific coasts of Panama and Valparaiso, “in which bad 
management, or want of necessary information has occasioned serious losses, or 
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in which unfaithful masters or agents have wasted or embarrassed large amounts 
of property, and which might have been prevented, by seasonable communica-
tion of intelligence and of instructions.”13 More poignant was the plight of the 
whalers themselves. “One commander of a whale ship from Nantucket recently 
informed me” wrote Albert Gallatin Jewett, an American chargé in Lima, “that 
during his last voyage, of more than three years, his wife and family wrote him 
one hundred and forty letters, of which he received only fifteen: that, on his re-
turn, as he cast anchor on his own shore, expecting to meet them all, he was 
informed that his wife had been dead for nearly a year.”14

The fragility of American postal correspondence by sea continued well after 
steamships began replacing the old packet lines. National lines did not serve all 
correspondents equally, and as the steam networks of other nations expanded, 
Americans found that the absence of reliable communications from their coun-
try hampered their opportunities for trade. In the 1850s, American merchants 
seeking trade with Brazil and the West Indies found it increasingly difficult to 
compete with European rivals, for British and French steam lines were able to 
deliver the mail of European traders between twelve to eighteen days sooner 
than U.S. ships could deliver American intelligence. Since there was no direct, 
regular steam line to commercial cities in South America, mail bags and pas-
sengers traveling from the United States first had to voyage east to England, 
Portugal, or West Africa and then board a European line bound for South 
America, a circuitous route covering two or three times the distance of a direct 
line. A direct line, however, did not yet exist.15

Closer to home, American merchants faced other obstacles. In the early 1850s, 
New York traders could not simply dispatch letters to their agents in the West 
Indies. Even though an American line, the United States Mail Steamship 
Company, by then connected New York with Cuba, and British lines linked 
Havana with ports in Barbuda, Trinidad, Guiana, and the great entrepôts of 
St. Thomas and Curaçao, the British lines saw to the interests of British mer-
chants by refusing to integrate their service with the American one. New York 
merchants complained of having to send their mail to the American consul in 
Havana, who would then personally forward the correspondence to various des-
tinations aboard British lines. The only alternative was relying on American 
sailing vessels that carried valuable cargos of sugar and molasses to the United 
States, but these ships sailed irregularly, often without touching any Caribbean 
port for months after leaving with a cargo. Like thousands of his fellow mer-
chants, Theodore G. Schomburg believed the solution rested with steam. Con-
sidering the hindrances, he wrote, “the immence [sic] value of this new means 
of rapid and regular inter-communication will be more fully appreciated.” For 
merchants in Philadelphia and New York, the growth of European commerce 
with South America was an affront, for it violated their belief that the United 
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States, not distant Europe, constituted the “natural market” for the tropical pro-
duce of the western hemisphere.16 Moreover, fretted one American promoter, 
with its growing network of subsidized steamers, “England is made the great 
centre from which all political information radiates, and it comes, not unnatu-
rally, tinged with the coloring acquired in its transmission,” further disposing 
potential trading partners to view the United States with unease. In this view, 
steam lines constituted technological subversions of economic law and Ameri-
can rights.17

The growing British control of Atlantic postal communication posed special 
problems for American diplomacy. In addition to formal dispatches, the State 
Department and its ministries abroad regularly exchanged newspapers, congres-
sional publications, and other printed material—sources of information as es-
sential to government representatives as they were to American merchants. The 
British custom house and post office, however, frequently confiscated American 
mailbags and applied arbitrary and discriminatory charges on official corre-
spondence. When mailbags contained an obvious mix of costly (and light) dis-
patches and cheaper (and heavier) newspapers, the British custom house weighed 
the lot and levied the higher charges on everything. The only alternatives were 
to ensure that American messengers—usually ordinary passengers—personally 
carried the sealed public mail on every transatlantic voyage or to separate news-
papers from dispatches and send the latter by the regular, open mail. Opting 
for the open mail approach required posting the dispatches a second time upon 
reaching Britain—as if they had in fact originated there—thus incurring addi-
tional charges and delays. “If we choose to make use of their mail convey-
ances,” grumbled the American minister to the Court of St. James, Edward 
Everett, “we must pay anything they think proper to charge us; but I think they 
have no right to force our despatches into their mail.” Even using messengers 
presented challenges, however, for these private citizens were often unreliable 
couriers. In his dispatches to Washington, Everett acknowledged that most 
American messengers served their country’s interests well, but he complained of 
others who abused their status as conveyors of public mail by smuggling duti-
able merchandise or who were more preoccupied with their own affairs than 
with the task they’d been assigned. As a result, official mailbags could languish 
in Liverpool for days before they finally reached the ministry. And if that weren’t 
enough, Americans still contended with overzealous British customs agents who 
confiscated mailbags under some pretense or another.18

These minor indignities could conceivably have been borne, but British 
postal policy had more insidious effects on American communication. While 
British newspapers circulated within the United Kingdom without charge and 
in the United States at rates equal to those charged American newspapers, 
American papers in Britain and those forwarded through Britain to Europe 
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faced prohibitive letter rates of five or six shillings apiece. These charges choked 
the global flow of information and the extent of American influence on the con-
tinent. Charles A. Wickliffe, serving as postmaster general, first proposed, un-
successfully, a set of “mutual arrangements” in 1844 to remedy this situation 
with Britain, but to no avail. It would be another three more years before the 
obstacles to transatlantic correspondence were overcome.19

Throughout the decade, Americans remained desperate for international 
news but struggled to receive it. When Herman Melville’s older brother Gan-
sevoort served as the secretary to the American legation in London in 1846, he 
was assigned responsibility for preparing the dispatch bags for America. For one 
voyage in January, he packed just twelve letters but forty-three newspapers, from 
the London Illustrated News to Punch, each addressed to recipients as varied as 
his mother, brother Herman, senators Lewis Cass and Reverdy Johnson, and 
President Polk. Two months later, Melville sent forty newspapers and not a sin-
gle letter. Access to news and newspapers was the essential prize of transatlan-
tic steam communication.20

The American vulnerability to Britain’s steam-powered monopoly on inter-
national postal traffic became most clear when the U.S. Congress attempted to 
establish government subsidized steam lines of its own. President John Tyler had 
urged the establishment of such lines in his 1844 annual message, and under an 
act passed in March of 1845, Congress directed the postmaster general to con-
tract with private investors to create two steam mail lines, one of them for trans-
porting printed matter to and from Europe.21 In 1847, the United States en-
tered into a postal contract with Edward Mills, who began a promising mail 
steamer service between New York and Bremen through the English port of 
Southampton. Mills’s Ocean Steam Navigation Company, or Bremen Line, 
would join the five ships of the British Cunard Line (Liverpool to Halifax and 
Boston) and the one French Line vessel (Havre or Cherbourg to New York) 
already in service on the Atlantic.22

Americans turned to Bremen because the Prussian government promised to 
subsidize the line and because the economics of shipping and taxation there was 
attractive. In the 1840s, the states of the German Zollverein, or customs union, 
taxed imports at levels higher than nearby France, driving European imports 
and exports to the French port of Havre. Yet American trade prospects elsewhere 
in Europe appeared promising. Goods from Switzerland, Italy, and parts of Ger-
many alone comprised almost a third of the total package traffic between 
Havre and New York in 1846. The American minister in Berlin, Andrew Donel
son, noted that if the new line from Bremen to New York could recapture 
those packages alone, they would completely fill thirteen of the anticipated 
twenty yearly voyages of the new Bremen Line of mail steamers. This prospect 
of greater trade led the king of Prussia to commit some $100,000 toward 
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Bremen Line ships, and the company anticipated additional aid from allied Ger-
man states. Still, the port of Bremerhaven remained difficult to reach by sea in 
winter, and Bremen’s commercial infrastructure was insufficient to handle traf-
fic of too large a scale. These facts together served as warnings of the financial 
risks of the venture, at least in the short term. As it turned out, however, the line 
failed for other reasons.23

The Bremen Line’s first ship, the Washington, limped into Southampton on 
June 15, 1847, traversing the Atlantic in just under fourteen days. Church bells 
pealed to announce her arrival, while residents flocked to the harbor to greet 
the new vessel. What they found was a ship askew. Only one of the Washington’s 
two great paddlewheels touched the water; its coal supplies had been displaced 
during an Atlantic storm, giving the vessel a pronounced tilt that alarmed its 112 
passengers. It was an inauspicious beginning. Over the following year, the Wash-
ington and her sister ship, the Hermann, would each go on to suffer a succession of 
mechanical failures and service delays, while managerial conflict would dog their 
owner, the Ocean Steam Navigation Company.24 Yet while the Bremen Line ul
timately played a minor role in developing transatlantic communication, its inau-
guration ignited a new diplomatic conflict between Britain and the United States.

When the Bremen Line was launched, the supporters of Cunard sought to 
ensure it would pose no serious competition to their profitable monopoly. Mid-
way through the Washington’s maiden voyage, when only its passengers and 
crew knew of its mechanical difficulties, George Bancroft, then American min-
ister in London, received notice that the British post office had instructed its 
agents to charge the letters on the Washington the full ocean rate—the cost of 
carriage by a Cunard steamer—even though the British post office played no 
role and incurred no expense in ferrying this mail across the sea. When pressed 
by Bancroft, Lord Clanricarde, the British postmaster general, initially denied 
that the new charges were intended to protect Cunard and British revenues but 
soon admitted what Bancroft considered obvious. Bancroft understood the 
stakes immediately: not only the survival of the American mail steamers but the 
likelihood of escalating retaliations by the United States and Britain that threat-
ened to suffocate transatlantic communication altogether. Indeed, by Septem-
ber, the American government had resolved to begin levying an additional—and 
oppressive—shilling on any British letter passing through America on its way 
to Canada and anticipated doing so as long as the British post office refused to 
withdraw its charges on transatlantic American mail. Hoping domestic pressure 
would force the British government to change its policy, Bancroft anticipated 
that “British merchants will not approve obstacles in the way of free correspon-
dence any more than we do.”25

British merchants did not approve of obstacles to correspondence, but resolv-
ing the postal dispute consumed far more time and effort than Bancroft had 
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imagined. Beyond charging the additional shilling transit rate on mail to Can-
ada, the American postmaster general, Cave Johnson, was constrained by law 
from imposing other retaliatory measures on British mail to the United States. 
For his part, Bancroft believed that following Britain and instituting double 
postage on mail carried by Cunard steamers was too mild a response. Instead, 
he demanded that Congress allow the postmaster general to turn away any 
foreign mail steamer, a power Bancroft suggested Johnson use to enjoin half 
the Cunard fleet from touching American ports until the British post office 
conceded.26 Under no circumstances, however, should Congress refuse to act 
somehow. Submission to British rates, Bancroft insisted, would only humiliate 
the United States, and he reported that British public opinion would surely 
side with America against the post office.27

Even into October 1847, Bancroft anticipated a swift resolution of the postal 
conflict.28 His optimism proved unfounded, however, and the subject drew the 
American government deeper into the new problems created by mail steamers. 
The two countries not only disagreed on what letter rates would apply and how 
postal revenues would be divided between them but also on the crucial topics 
of both newspaper rates and transit rates—the costs for conveying American 
letters through Britain to continental Europe. Bancroft considered these terms 
imperative not merely for the Bremen Line or any future line “but still more 
because it would be an immense advantage to our merchants and to all Ameri-
cans who travel on the Continent of Europe.”29

The Polk administration acted as forcefully as it could without further con-
gressional empowerment, though it possessed few tools besides strong rhetoric 
designed to pressure London. In his annual message, the president warned that 
without the elimination of double postage on American mail, “it will become 
necessary to confer additional powers on the Postmaster-General in order to 
enable him to meet the emergency and to put our own steamers on an equal 
footing with British steamers engaged in transporting the mails between the two 
countries, and I recommend that such powers be conferred.”30 In his own an-
nual report, Cave Johnson referred to “the obnoxious order of the British post 
office,” suggesting that the levy amounted to theft. “The British government, 
by their order of June last,” he wrote, “appropriates the American steamship 
Washington to their own use, so far as postage is to be derived from it, as fully 
as if it were her own, established and maintained at her own expense; and this 
for the avowed purpose of protecting the British mail steamers against those of 
the United States.”31 Still, as January 1848 came to a close, Bancroft still lacked 
any authority to further threaten the British post office. “Has congress acted?” 
he wondered to Cave Johnson, “Will it act?”32

The problem, Johnson replied, was not congressional opposition to retalia-
tion but unfortunate timing. The post office had already drafted a bill setting 
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postage rates on a nation’s foreign mail as equal to the rate that nation imposed 
on American letters in American steamers. The department had submitted the 
bill to Congress, and the post office committees in both houses were consider-
ing it. But because the country was in a presidential election year, during which 
fierce partisan passions had already been aroused, swift action on even uncon-
troversial measures was not possible. “The approaching Presidential election 
swallows up every thing else,” Johnson confessed in February. A month later, 
little had changed. “The presidency is now the engrossing subject,” he wrote 
Bancroft. “Even peace or war is but secondary, not much is likely to be done 
which does not in some way connect itself with it.” As legislators had no idea 
how to use foreign postal rate schedules for partisan advantage, Bancroft was left 
without additional leverage.33

In the United States, frustrated merchants tried to bypass the public postal 
systems. As the transatlantic communications network began to break down in 
1847, for instance, a private mail carrier emerged in Montreal that covertly shut-
tled Canadian correspondence directly to Cunard vessels. Since unauthorized 
competition with the post office was illegal, Cave Johnson ordered the arrest and 
prosecution of both the operators and patrons of the line. Authorities arrested 
at least one Canadian express messenger on April 30, 1848, as he was traveling 
to New York City with a box of letters marked “Admiralty.” Johnson planned 
to send the box to Lord Clanricarde with no charge, cannily “expressing of 
course the opinion that his officers in Canada or Great Britain can not be in any 
wise connected with the petty violation of our laws.”34

The stalemate over a postal treaty stretched into 1848. Throughout, Lord 
Clanricarde persisted in charging letters in American steamers double ocean 
postage. Finally, Congress broke through its paralysis, fearing that further in-
action would destroy its nascent mail steamer project. On April 12, the House 
passed a measure permitting the postmaster general to impose retaliatory rates 
on mail carried by foreign vessels when the foreign country applied such rates 
to mail in American vessels destined for that country. After a delay (possibly 
motivated by personal tensions between the postmaster general and the chair-
man of the Senate Committee on the Post Office and Post Roads), the Senate 
followed on May 29 and amid the distractions of the election year summer, Pres-
ident Polk signed the measure on June 27.35

In response, British merchants quickly put pressure on the British post office, 
and the House of Lords took up the matter.36 The merchants and their repre-
sentatives in Parliament took a dim view of their government’s refusal to con-
cede to American demands for equal treatment of British and American mail 
at reduced costs.37 In August, members of the House of Commons from the 
commercial cities of Liverpool and Manchester pressed the government to ex-
plain why no progress had been made since February; Lord Palmerston, the 
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prime minister, remained evasive.38 When confronted with the frustrations of 
the commercial class by George Bancroft, Palmerston lashed out at the United 
States. “The origin of all the difficulty is with you,” he insisted. “Your govern-
ment set up Steam Boats without being requested to do so by England—We 
never asked you to do it.” Minutes later, when Bancroft warned him how 
British obstinacy might be received in America, the prime minister exploded. 
Recounting the recent history of transatlantic diplomacy, Palmerston claimed 
that on every issue—the northeast boundary, the disposition of Oregon, 
British actions in Ireland—Britain felt besieged and threatened by the United 
States. Bancroft replied simply that if Britain maintained its aggressive postal 
policy, the United States would take the extreme step of seeking its manufac-
tures from somewhere else in Europe.39

Ultimately, after months of stalling, the combination of pressure from the 
United States and merchants on both sides of the Atlantic forced the British 
government to agree to a postal treaty. The process had consumed over a year 
and a half, and even when finally agreed to, Lord Clanricarde confessed that he 
remained against an agreement. The treaty, with complex provisions fixing in-
land and ocean rates as well as establishing how postal revenues were to be di-
vided between the two countries, effectively reduced the cost of posting a letter 
overseas from nearly anywhere in the United States to anywhere in Britain to 
twenty-four cents, a rate equal to what had previously been the ocean rate alone 
and lower than the postage for the much shorter distance between London and 
Paris. The agreement slashed newspaper rates, paving the way for vastly greater 
flows of commercial and political information, as both countries agreed to forego 
any charges for ocean transit and opted merely for a token two cents (or no more 
than a British penny) for each paper entering or leaving its borders. The treaty 
eliminated ocean charges for periodicals and pamphlets and removed obstacles 
to the transit of letters and newspapers through Britain to the continent, as this 
mail would instead be charged reduced ocean rates along with the minimal 
postage to Europe paid by any other article posted in Britain.40 The postal treaty, 
signed December 15, 1848, and ratified the following January, expressed a con-
fidence that international postal communication by steam could be structured 
in mutually beneficial ways and at rates that permitted greater correspondence. 
Yet achieving a postal treaty was one thing. Establishing lines of American 
steamers under its terms was another.

The Politics of Steam
The development of American mail steamers turned as much on the vagaries of 
domestic politics, and often very local politics, as it did on great national ques-
tions. Shipping agents in New York did not have to think deeply about transit 
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rates and postal schedules to know that high costs and insufficient facilities 
would hinder their access to foreign markets. Traders in Charleston, or Phila-
delphia, or Boston did not have to consider the dynamics of an American steam 
marine to see that a line originating from their city promised a boon to local 
commerce. Such sentiments would lead Americans from across the country to 
send scores of petitions and memorials to Congress in the mid-nineteenth cen-
tury seeking federal support for various lines of mail steamships. In the early 
1840s, however, political support for such lines emerged most strongly under 
threat of war.

Americans evinced a striking sense of territorial insecurity even at the mo-
ment when the nation’s continental imperialism reached its apex. The United 
States acquired Texas in 1845, settled with Britain title over the disputed terri-
tory of Oregon in 1846, and wrested California and much of what became the 
Southwest in war with Mexico in 1848. Still, many Americans perceived more 
weakness than strength. Alexis de Tocqueville wrote in 1840 that “Americans 
have no neighbors and thus no great wars, financial crises, devastations, or con-
quests to dread.” If this statement had ever been true, Americans certainly did 
not see things that way in the decade that followed. The ambition to annex 
Cuba was matched by a perception that American states were likewise vulner-
able to foreign invasion. In particular, the growth of the British steam marine, 
and to a lesser degree the French one, produced considerable anxiety, particu-
larly in the South. Thomas Butler King, a Massachusetts native and for many 
years a Whig representative from Georgia, proclaimed his nation unprepared for 
war in an 1841 plea for the creation of a squadron of defensive coastal steamers. 
King pointed to undefended harbors, crumbling fortifications, and coastal de-
fenses lacking cannons, especially along the country’s broad southeastern coast 
from South Carolina to Alabama. New technology and domestic unprepared-
ness combined to produce a uniquely southern fear: “Any of our unprotected 
harbors might be entered by fleets of armed steamers,” King wrote, “loaded with 
black troops from the West Indies, to annoy and plunder the country.” In such 
an invasion, he warned, tens of thousands of regimented black soldiers would 
arrive by British mail steamers detailed for naval service, ships that would draw 
on coal depots in the West Indies and Halifax and at the same time sever Amer-
ican communications and trade routes from Florida to the Gulf of Mexico. 
The fact that these warships provided conduits to international information 
meant that the force could gather before the federal government would know a 
conflict had begun. Even in peacetime, King contended that the organization 
of Britain’s mail steamers posed a threat, for the ships were commanded by Royal 
Navy officers who were gaining intimate familiarity with the American coast. 
Knowledge of its harbors and shoals, its winds and currents, offered the British 
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strategic information that might prove decisive in a future war. As the size of the 
British fleet grew with government subsidies, Americans, and especially south-
erners like King, felt increasingly threatened.41

When Congress failed to respond to King’s plea with funds for new war 
steamers, the representative took a different tack, proposing a combination of 
new naval construction and the establishment of lines of private mail steam-
ships. His plan revisited the longstanding policy of funding the navy, however 
modestly, while leaving American merchant shipping to private investors. In-
stead, King sought for the United States “to render the transmission of the 
mail, passengers, and freight subservient to the extension of her naval estab-
lishment,” much as Britain had already done. Congressional support for new 
steamers rested on these ships being privately maintained as contracted mail 
vessels in peacetime and as converted warships in the event of a national emer-
gency. Already, many Americans conflated the new merchant marine and the 
developing naval fleet and considered Britain’s maritime dominance at least as 
much a product of its mail subsidies as its already substantial navy.42 “Speed !!!!” 
scribbled King in his notes, emphasizing what he saw as perhaps the greatest 
advantage of steam communication. He also played down the martial aspects 
of the plan. “They bind our country together,” he wrote. “These are the triumphs 
of peace.”43 Language like this makes it difficult to tell to what extent mem-
bers of Congress weighed the defensive and communications aspects of the 
steamer program. Without question, however, American merchants, who pro-
duced the bulk of correspondence, memorials, petitions, and news items on 
the subject, clearly expressed a greater interest in the enhanced flow of postal 
communication.

Despite the House Committee on Naval Affairs’ urgent calls for great steam-
ships to protect the country, the navy itself reacted uneasily to proposals for 
first-class war steamers. Seasoned officers questioned the value of the kinds of 
ships Congress proposed. Their objection was not to steamers as such—many 
officers in fact favored the construction of smaller steamers for raiding enemy 
commerce—but to large steamers, which seemed to them to offer too few ad-
vantages. They were costly, consumed “ruinous” quantities of coal, and pos-
sessed exposed machinery that prevented close engagements with the enemy.44 
Still, some officers saw potential advantages. If mail steam lines employed both 
junior officers as well as steam engineers, the new lines could help familiarize 
many in the service with the complexities of the new machines. Matthew Perry, 
for example, recognized these advantages. Beginning in 1848, Perry served as 
steamship inspector in New York; in this capacity, he scrutinized the construc-
tion of new mail steamers to ensure their suitability for naval purposes, until 
embarking on his naval expedition to Japan in 1853.45
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King sat on the House Committee on Naval Affairs, and his proposal com-
plemented that of another southerner, Alabama’s Henry Hilliard of the House 
Committee on the Post Office and Post Roads. Hilliard echoed the American 
merchants and newspapers and advocated a more aggressive policy on steam 
communication.46 Steam mail service offered apparently boundless opportuni-
ties for trade. “The rapid and certain transmission of intelligence is of the high-
est importance to a commercial people,” he declared, “and instead of relying 
upon the steamships of Great Britain for the transportation of our mails, we 
should enter at once upon an enterprise to which we are invited by the most 
powerful considerations connected with our relations to the world, and which 
can no longer be neglected if we would keep pace with the movements of an 
enlightened age.” Both King and Hilliard believed that the 1845 act creating the 
Bremen Line was only the beginning of what should become a vast system of 
subsidized mail steam lines, and they sought to build support for more.47

At first, they had impressive success. What Hilliard had described as his “en-
lightened age” brought a new round of mail steamships in 1847, when Con-
gress authorized letting contracts for three additional lines. The terms of the act 
help illuminate the mixed motives of the new policy; while the 1845 act that 
funded Edward Mills’s underwhelming Bremen Line had entrusted contracting 
for steam communication with the postmaster general, the new act granted this 
authority to the secretary of the navy. Both northern and southern states re-
ceived potentially profitable lines: the successful proprietor of the Dramatic 
Line of sailing vessels, Edward Knight Collins, secured a line from New York 
to Liverpool, while A. G. Sloo obtained one from New York to New Orleans, 
with stops at Savannah, Havana, possibly Charleston, and Chagres in Panama. 
A third line, later organized as William Aspinwall’s Pacific Mail Steamship 
Company, would be contracted by the secretary of the navy and connect with 
Sloo’s line at Panama and carry mail up the Pacific coast to Oregon.48

It is telling that both King and Hilliard were southerners. Though histori-
ans frequently characterize the agrarian South, supported on the backs of slave 
labor, as less inclined toward technological innovation than the North, advocates 
of both sections believed that steam communication offered many advantages. 
King himself had long advocated for southern steamers; as early as 1841, he had 
corresponded with other southerners to propose steam lines that would couple 
carrying the mail with coastal defense.49 Southerners like King were also con-
nected to the maritime Caribbean economy. King’s brother, Andrew, for in-
stance, left the United States to manage a sugar refinery in Cuba, one of many 
southerners who looked to the Caribbean for commercial opportunities. While 
there’s no evidence that the reason Thomas Butler King sought more steam mail 
connections to Cuba was to help his brother, the two suffered from the same 
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kinds of informational obstructions that hobbled American commerce else-
where: in 1842 the brothers quarreled over a mutual perception that the other 
kept in insufficient contact, though it turned out that owing to poor mail ser
vice, letters they had posted were simply never delivered.50

More generally, swift and direct southern steam lines promised to cut out 
middle men from more distant ports, reduce the time it took to ship cotton and 
especially the uncertainty connected with shipping it, and cut shipping costs to 
levels that would permit local banks to be able to finance them at lower rates 
than foreign ones. In pursuit of these steam lines, after Edward Collins intro-
duced his subsidized service between New York and Liverpool, southerners 
returned to Congress seeking their own connections to Europe. In 1851, for 
example, the mayor, city council, and leading merchants of Baltimore asked 
Congress to support a direct line from that city and the nearby Virginia port of 
Norfolk to England, with the explicit aim of supporting southern commerce and 
providing a countervailing infrastructure to northern-dominated shipping.51 
William Barney and his associates fought for many years in the 1850s to estab-
lish a steam line between New Orleans and Bordeaux that would lessen south-
ern dependence on northern merchants. “A direct trade between New Orleans 
and Bordeaux would save to the producers of our exports large sums of money,” 
Barney wrote, “and to the consumers in the Southern States of foreign goods 
about 20 per cent., that being about the difference of cost of the same articles 
in New York and Southern cities.”52

Interstate rivalries in the South also shaped the dynamics of that section’s 
support for steam lines. The commercial ports of Savannah and Charleston, for 
example, were coastal neighbors and fierce rivals for foreign trade. When one 
city obtained a foreign steam line or when mail for one city was detained in the 
other, city merchants and politicians were quick to lobby the federal government 
for additional mail facilities.53 When the postmaster general declined in 1845 to 
support a steamboat connection between Charleston and Savannah, routing the 
mails through inland Augusta instead, merchants of Savannah were outraged. 
By sea, the two coastal cities lay less than a hundred miles apart and the road 
between them delivered the mail in about a day. The proposed steamboat would 
have cut that time in half. Routed through Augusta, slower travel over 150 miles 
threatened to lengthen the delivery time by a day or longer, giving Charleston 
a crucial commercial advantage in receiving the latest news from New York and 
Europe. Boosters of the steam line in Savannah hinted ominously that if Cave 
Johnson refused to change course, there could be “no remedy but to wake up 
Mr. Johnson with a small speck of nullification”—presumably of some federal 
postal laws in Georgia—all to express the seriousness of postal routes conveyed 
by steam.54
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Cities like Savannah desired mail steamers for advantages in capturing ad-
ditional foreign trade, but the ships enticed Americans with diplomatic advan-
tages as well. When the postmaster general, Nathan K. Hall, reported in 1851 
that his department had endorsed the formation of a new line of steamers from 
New Orleans to the Mexican port of Vera Cruz, he noted that enhanced com-
munication was only one benefit of the program. The United States and Mex-
ico were recovering from a controversial war that had resulted in Mexico’s loss 
of some half of its territory, a fact that could hardly be ignored in the relations 
between the two countries. Steady correspondence by steam, Hall stated, “would 
also, it is believed, be productive of great political and commercial advantages; 
would abate national antipathies and prejudices; promote and increase friendly 
views and relations between the people of the two countries, and unite more 
closely by mutual benefits the two great Republics of the western Hemisphere.” 
This sentiment linking better international relations via faster and cheaper postal 
communication perfectly presaged arguments later advanced about telegraphs, 
radio, and most recently, the internet.55

Mail steamers had a use in domestic politics too. If western expansion and 
the debate over the extension of slavery exacerbated sectional tensions, then the 
global communication and international trade that the mail steam lines would 
facilitate could serve, advocates claimed, as a mechanism for bringing the sec-
tions closer together. Duff Green, a Whig editor, industrialist, and political 
adviser from Missouri, argued that any expansion of southern trade would, in 
turn, cultivate a greater demand for agricultural staples from the central and 
northwestern states to the benefit of all sections. As agent for the Georgia Ex-
porting Company in 1850, Green advocated a direct southern steam line to Eu
rope from Savannah in an attempt to advance southern commerce.56 William 
Caldwell Templeton, a trader in cotton and sugar and a river steamboat propri-
etor from New Orleans, hoped to see New Orleans obtain the Mexican specie 
trade then flowing to England, which he believed could help the city become a 
southern complement to New York as the great American commercial mart. In 
Templeton’s view, British steamers had established trade circuits that did not 
properly belong to them, trade circuits in which New Orleans, not London, was 
the “natural depot.”57

Mail steamers hardly interested the South alone, however. Proposed steam 
lines for northern port cities promised direct connections to Europe and Asia, 
and these cities, who competed with one another for trade, capital, and influ-
ence, quickly embraced any plan that favored them. When Ambrose W. Thomp-
son, a Philadelphia shipping entrepreneur, memorialized Congress in 1850 to 
subsidize an ambitious network of steamers connecting California and China 
in the Pacific and Philadelphia, Norfolk, and Antwerp in the Atlantic, the 
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legislature of Pennsylvania was quick to favor the measure and request its con-
gressional delegation do the same.58

Although southerners played a considerable role in advocating for mail steam 
lines and although, at least initially, the proposed lines would mostly have ben-
efited the North, it is clear that political support for mail steam lines did not 
fall into simple partisan or sectional categories. In 1852, for example, Congress 
endorsed Edward Collins’s request for additional subsidies for his line between 
New York and Liverpool because of support by merchants from around the 
country. In March and April 1852, Collins had organized a campaign stretch-

James Moore commissioned this engraved world map as part of his campaign for fed-
eral subsidies for an American steam line to the Far East. Moore was among dozens of 
Americans sending petitions and memorials to Congress in the 1840s and 1850s for 
similar lines to carry mail, freight, and passengers. Congress’s policy of steam subsi-
dies helped make coal and its global availability for American vessels a political con-
cern for the first time. Chart Prepared by James B. Moore, to Accompany His Memorial 
to Congress Respecting the Subject of Steam Communication with China, Japan &c., 1850 
(Cincinnati, OH: Hugo Gollmer, 1850), courtesy David Rumsey Map Collection.
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ing from Boston, New York, and Philadelphia to Baltimore, Charleston, and 
Mobile. His preprinted petitions bore the signatures of ship owners, trading 
firms, marine insurers, city aldermen, clerks, and comptrollers. Nearly 350 resi-
dents of Charleston agreed that “the Collins Line is not a local, but a National 
interest.” It was a bulwark of American independence against British domina-
tion of transatlantic communication through subsidies to Cunard steamers. A 
massive petition from New York collected over 1,000 signatories—both indi-
viduals and commercial firms—while supporters from other cities as distant as 
Detroit and Portland, Maine, totaled over 1,350.59 In the House of Representa-
tives, the key vote passed narrowly eighty-nine to eighty-seven, only because 
sixty-five northerners were joined by twenty-two representatives from southern 
and border states, along with two from California.60 Yet as the captains and en-
gineers of this and other steam lines tried to turn funding, both government 
and private, into functioning networks of communication, they found a range 
of obstacles in their path. Chief among them was the difficulty of securing coal.

The Challenges of Coal
When Gansevoort Melville crossed the ocean to take a post in the American 
minister’s office in London in 1845, he experienced firsthand the travails of early 
transatlantic steam travel. Upon finally nearing Liverpool after an exhausting 
voyage, he complained to his mother that “our passage has been long owing to 
contrary winds, bad coal & deficient power in the engine.” It was a character-
istic complaint. In the 1840s and 1850s, even as engineers figured out how to ap-
ply steam power to long-distance ships, the lack of good fuel routinely hin-
dered voyages. It was a problem shared by nearly all early shipping lines.61

Like his father, a former shipmaster, William Wheelwright was drawn to the 
sea. Born in 1798 in Newburyport, Massachusetts, Wheelwright spent his early 
childhood in school, including a few years at Andover. After the War of 1812, 
he began his working life as a cabin boy on a ship sailing for the West Indies. 
By 1817, he was a captain. In 1823, he found himself in Argentina, victim of a 
shipwreck off the coast of Buenos Aires, and committed to building a life in 
South America. Eventually settling in the port of Guayaquil, he established a 
merchant house and became the U.S. consul. After a brief visit to Newburyport 
in 1829, he returned to Guayaquil with a new wife, discovered that his business 
had collapsed in his absence, and settled instead in Chile’s commercial center, 
Valparaiso. There, he began a series of commercial and industrial ventures, most 
significantly the establishment of a steamship line in 1835.62

Wheelwright’s object was accelerating communication along South Ameri-
ca’s Pacific coast and connecting the region to the western coasts of Mexico and 
the United States. “Owing to the present irregularity of advices,” Wheelwright 
explained in 1838 to investors in London, “vessels are often indefinitely detained 
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at the different ports of the Coast; and from the same cause no changes in mar-
kets can be beneficially and mutually acted upon.” In Wheelwright’s view, the 
unpredictable arrivals and departures of sailing vessels hindered otherwise at-
tractive business opportunities. And if the opportunity to keep a finger on the 
pulse of Latin American commerce were not sufficient to induce his British 
backers to support a steam mail service, Wheelwright also appealed to their fis-
cal sense. By the late 1830s, British lenders had lent millions of pounds to South 
American governments, though few countries appeared likely to repay them any 
time soon. Political unrest and scant infrastructure hampered the development 
of stable state institutions. Wheelwright argued that an effective transportation 
and communication network based on steam power would rid the continent of 
these constraints. “The effect of it would be,” he insisted, “to strengthen the ex-
ecutive authorities, to promote the industry of the people, and to contribute to 
an improved state of public and private credit.” Steamships, however, consumed 
vast quantities of coal, and securing coal in South America proved far more dif-
ficult than Wheelwright or his backers had first anticipated.63

Wheelwright had good reason to believe that adequate coal supplies existed 
to support his steamer project. He had assurances, in fact, from Robert FitzRoy, 
captain of the Beagle during Charles Darwin’s voyage around the world between 
1831 and 1836. “In my own mind,” wrote FitzRoy to Wheelwright in 1838, “there 
is no doubt whatever of the existence of coal in abundance at various places on 
the western coasts of South America.” Moreover, continued FitzRoy, “its qual-
ity is sufficiently good to make it available for steam-vessels.” 64 Wheelwright 
himself had investigated reports of coal in the Chilean port town of Talcahuano 
in 1834. As he planned his steamship service, he anticipated obtaining inexpen-
sive supplies from these or other Chilean mines nearby. If necessary, he believed 
imports from Britain or Australia could provide additional stocks. He was soon 
forced to reconsider these plans, however. Returning to Lima after meeting with 
investors in London in early September 1840, he expected the imminent arrival 
of two vessels he had commissioned in England. One of them, the Peru arrived 
in November, but the unanticipated absence of coal in both the Peruvian port 
of Callao and the Chilean port of Valparaiso, however, threatened to doom his 
steamship service before it even began.65

Wheelwright began frantically searching for more fuel. Rumors of coal from 
the nearby island of San Lorenzo failed to pan out, while anthracite from the 
Cordillera proved too distant to supply the port. Samples purporting to be coal 
from Piura province turned out to be mineral pitch, useless for steaming. With 
few options for fuel remaining and his charter from the government of Chile 
expired, he prepared to accept defeat. He boarded the Peru and left Callao for 
Valparaiso. There, to his surprise, he discovered the Portsea had arrived with 
600 tons of coal. Wheelwright was elated, but only until he discovered that the 
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coal not only failed to generate steam—“little better than sulphur” he called 
it—but that it damaged his ship’s boilers as well. This episode, as Wheelwright 
recounted to his directors in London, “has brought this beautiful enterprise, 
commenced under the most brilliant circumstances, upon the verge of ruin.” 
When the Peru left Valparaiso for Callao, Wheelwright expected that owing to 
a lack of fuel, it would not return again to Valparaiso. It did in fact return, but 
only because the ship’s captain encountered a shipment of wood in the port, 
which he promptly purchased and consumed.66

For two and a half months in early 1841, Wheelwright and Captain Peacock 
of the Peru canvassed the Chilean coast from the Maule River to the island of 
Chiloé. They made their way to Talcahuano, where Wheelwright had collected 
coal samples seven years earlier. There, they deposited mining equipment, 
rounded up forty men living nearby, and began mining. According to one ob-
server, coal there “was found to give abundance of steam, although yielding a 
large amount of residuum, and about 20 per cent greater consumption than the 
best Welsh coals, requiring consequently more space in the ship and greater 
labour in working.” By 1843, Wheelwright’s miners had excavated almost 5,000 
tons; barely a decade later, that number stood at 30,000. All told, Wheelwright 
estimated that his difficulties in supplying coal cost his company some £23,000, 
or $121,000. Although Chile undoubtedly contained substantial deposits of 
coal, turning natural abundance into practical resources was far from easy.67

Over the two decades that followed, other new steam lines repeatedly faced 
similar difficulties in securing coal, including those lines directly subsidized by 
the U.S. government. The mail steamer Oregon belonged to William Aspinwall’s 
Pacific Mail Steamship Company, the second vessel of the new line funded with 
federal subsidies and government mail contracts. Aspinwall built the ship to 
connect San Francisco with Panama, where mules, and eventually a railroad, 
would carry passengers, mail, and specie across the isthmus to a second steam 
line to New York. On the Oregon’s first voyage from New York to California 
during the winter of 1849, however, the crew discovered that it took more than 
new laws to build a new steam communications network. Operating conditions 
were terrible. The ship’s engine room reached temperatures of at least 132 degrees 
Fahrenheit and within days of leaving port, according to the engineer’s log, the 
berths for engineers and firemen were “to[o] hot” for human habitation. After 
more than two months of stultifying heat, the firemen finally changed their 
quarters, but by then, they proved too weak to continue feeding the boiler. The 
furnace-like temperatures of the engine room encouraged, or perhaps attracted, 
further problems, and the engineer’s log serves as a chronicle of the travails of a 
mid-nineteenth-century steamer. On January 12, the log reports that “Peter Gur-
ney Fireman and Alfred H. Bentham Stoker Absconded.” On March 15, the engi-
neer “took a Bottle containing Liquor from John Galaghar 2nd Asst Engineer, 
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who has rendered himself unqualified to do his duty by drinking[.] I have no 
confidence in the man. [T]o his room is the best place for him.” On March 16, 
“Ed Dezel Fireman made coal passer he not being able to stand the fires[.] John 
Eddy made Fireman in his place.” On April 2, “John Diddy violently assaulted 
Fireman[.] Lawrence Willis & Fenton Bowes deserted.” More desertions, dis-
charges, and shackling in irons followed, as the ship steadily hemorrhaged en-
gine workers and the ship’s commanding officers struggled to replace them.68

Labor in the debilitating heat of the bowels of the ship was only one of the 
challenges faced by the new steamer. Conflict and exhaustion while tending the 
engine were compounded by a difficulty in keeping the engine running at all. 
Coal that the crew purchased at Rio de Janeiro after only a month at sea came 
aboard waterlogged from rain. Less than three months later, coal from San Blas 
proved half sand. When the sand melted and fused into glass, it clogged the 
boiler’s grate bars and choked the flow of oxygen. “Having bad Coal and little 
or no Draught [it is] almost impossible to raise steam,” recorded the ship’s en-
gineer in May. By July, the ship was reduced to burning wood. The rest of the 
year witnessed continued difficulties in fueling: more wet coal, more impurities 
of ash and clinker, more coal that could not maintain steam. By mid-July 1850, 
after the ship had entered its regular mail route between Panama and San Fran-
cisco, the engineer recorded that its latest load of coal proved “very bad having 
lost its strength by being exposed to the weather[;] makes a great smoak [sic] but 
very little flame.” The following September, the engineer reported “shocking bad 
coal one third of it Dust.” 69

Ensuring that the Oregon and her sister ships had coal was a central problem 
for William Aspinwall and the company’s management. From Panama to Or-
egon, the Pacific Mail struggled to fuel its ships. At first, the line purchased 
Vancouver coal from the Hudson’s Bay Company and also experimented with 
Cowlitz River coal from the Oregon Territory.70 To meet the line’s anticipated 
needs, Sir George Simpson, the powerful governor of the Hudson’s Bay Com-
pany, dispatched a mining team from London to begin coal extraction on Van-
couver Island. Yet Canadian coal was slow to arrive and stocks at Pacific Mail 
depots in San Diego and San Blas remained low. The company purchased some 
coal shipped from distant England, and agents received instructions never to 
loan or supply fuel to any other passing steamer. From his desk in New York, 
William Aspinwall fretted about even the appearance of insufficient fuel. “If at 
any time you have to send a steamer off short of coal,” he wrote his agent in San 
Francisco, “do not let it be known that we are short at San Diego, & San Blas.” 
Instead, he offered instruction in deception to his ship commanders: if they leave 
“the coast under steam they will find their sails will secure them a fair passage 
in case of need, & the less said about any disappointment the better.”71
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Despite the obstacles, the Pacific Mail survived its early years precisely be-
cause it could draw on a global, if fragile and expensive, market for coal sup-
plies. The flood of ships and passengers to San Francisco tantalized by the pros-
pect of gold alleviated some of the early plight of the company, as many ships 
arrived laden with coal as ballast. The Pacific Mail’s carefully orchestrated fuel 
shipments from the East Coast during the summer of 1849, along with orders 
from Vancouver and Liverpool, also took some pressure off.72 By 1850, the com-
pany was placing coal orders around the Pacific rim, from Valparaiso to Sydney, 
though Aspinwall believed these coals were not likely to perform as well as the 
prized Welsh varieties.73 After over a year of negotiations with the Hudson’s Bay 
Company, Aspinwall finally discovered that Vancouver coal proved poor for 
generating steam.74 Whatever the source, though, the prices of coal remained 
incredibly high—as much as the astronomical $40 per ton, more than ten times 
the rates prevailing in the mid-Atlantic. Still, the company opted to pay rather 
than risk falling low on supplies.75

These challenges hindered the management of the ships. When it came to 
operating steam engines themselves, sufficient supplies mattered little if engi-
neers, among whom there was rapid turnover, consumed coal wastefully or 
damaged engines, both problems affecting the Pacific Mail in the summer of 
1849. In response, the company appointed a new, superintending engineer to es-
tablish steam allowances to regularize practices and regulate coal consumption 
aboard the company’s several ships—“an object of the first importance,” accord-
ing to Aspinwall. The new superintendent further worked to incorporate new, 
experienced engineers from the navy into the company at whatever pay they 
needed to keep the ships running. “Whilst economy with high wages ruling is 
very desirable,” wrote a partner of William Aspinwall of the chief engineers, “no 
means will be spared by the Company to have an ample force on hand.” Yet even 
new hires and new regulations could not ensure that vessels had enough fuel. 
When the Pacific Mail Steamer Golden Gate began its service between Panama 
and San Francisco in 1851, the naval engineer Charles Stuart considered the ship 
the fastest in the Pacific. With coal so expensive, however, its engineer could not 
afford to run at high speeds. Instead, it ambled along, propelled by coals of 
mostly poor quality, some deteriorated from weather exposure, some scrounged 
from the detritus of other ships.76

New steamship lines along the southern Atlantic coast and the Caribbean 
hardly fared much better than the Pacific Mail. If coal was already an interna-
tional commodity in the 1840s, it was one that largely lacked infrastructures of 
credit, warehousing, and distribution. Until steamship lines hired agents and 
established depots of their own, ship commanders rarely knew what kind of coal 
to expect when they arrived at a new port. Even by the late 1840s, steam coal 
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merchants in Maryland and Pennsylvania had not yet developed markets for 
their wares beyond the narrow regions of the eastern seaboard. The captain of 
the United States Mail Steam Ship Company vessel Falcon discovered that coal 
dealers in New Orleans could supply American coal only at a very high cost, 
while the highest quality Welsh coal in Havana sold for no more than $4 a ton. 
But coaling in Havana proved a more complicated proposition when the 
city began enforcing a quarantine against a global cholera epidemic in 1848, 
impeding normal port activities. Even after costly delays, however, there was no 
guarantee of the quality of coal actually available in Havana markets. After one 
U.S. mail vessel passed the quarantine period there and could finally purchase 
fuel, the results were disappointing—the engineer of the line’s Isthmus called the 
coal he found there “the poorest stuff he ever burnt.” Perhaps the company could 
turn to Key West? Perhaps establish a dedicated depot en route in Savannah? 
The firm tried sending coal from Philadelphia to Chagres but abandoned the 
project after discovering that unloading it there proved too difficult. From New 
York, the company’s management struggled to find economical ways to supply 
its line. Only by 1850 would it work out reliable coaling arrangements with mer-
chants and commission agents in its various ports of call. Even then, however, 
its management remained fixated on the issue of economy, as prices remained 
high and supplies low. There was barely enough coal to sustain ships—and then 
only so long as they didn’t run too quickly.77

Sometimes, the problem with coaling was as much a matter of law as it was 
of supplies or expense. A short-lived rival to the Pacific Mail, the New York and 
San Francisco Steamship Company, discovered that shipping restrictions im-
posed by Mexico complicated the process of refueling their ships between 
Panama and California. “The labor and delay of landing coal and other supplies 
and again reshipping them is immense at Acapulco,” the company’s agent wrote 
the secretary of the navy in 1852. Realizing that avoiding the delays of transship-
ment required sanction from the Mexican government, the company pleaded 
with the secretary to persuade the country’s minister to the United States to 
permit them simply to refuel from a store ship anchored in Acapulco harbor in-
stead of forcing them to go into the port itself. The appeal does not appear to 
have helped the company, and it soon went out of business.78

Increasing coal consumption in naval vessels also introduced new challenges 
to the American navy. At the beginning of the 1850s, the navy had only seven 
steamers in commission—two steam frigates, the Mississippi and the Saranac; 
the lake ship Michigan; the former merchant ship and army transport Massachu-
setts; and three smaller steamers, the Engineer and General Taylor, which were 
assigned to harbor duty, and the Union, which was a receiving ship.79 By Feb-
ruary 1861, the navy operated twenty-six steamers in all its squadrons from the 
Atlantic coast to Africa to Japan.80 With the growth in the steam force, coal 
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consumption grew as well. In 1843, the department estimated its six steamers 
would consume fewer than 14,000 tons of coal in a year; in 1860, it estimated 
it needed over 50,000 tons.81 From the adoption of war steamers to the end of 
1858, the navy purchased some 136,500 tons for use aboard its ships and another 
115,250 tons for its navy yards.82 Matthew Perry’s expedition to Japan alone cost 
over $500,000 to fuel with domestic coal, over $50,000 more in commissions to 
Howland and Aspinwall for providing it, plus an additional $51,112.10 worth of 
fuel purchased overseas.83 Not surprisingly, coal purchased near the United 
States or Britain tended to be cheapest, at times under $5 a ton. In the East In-
dies, distant ports in South America and Africa, and around the Pacific, coal 
could exceed $20 or even $30 a ton.84

Though their histories are usually told separately, the development of the 
mail steamers and navy’s steamers were tightly connected, and not only because 
they both led the government to deal with coal in new ways. Beyond function-
ing as bearers of information and cultivators of trade, the subsidized mail steam-
ers also helped teach a generation of young naval officers about the new prob-
lems posed by industrial fuel. In 1850, a young lieutenant, David Dixon Porter, 
commanded the mail steamer Georgia. The ship was among George Law’s 
steamers cruising between New York, Charleston, Havana, and Chagres, com-
prising the eastern half of the route that, together with Aspinwall’s Pacific Mail, 
connected New York with California. Porter had enthusiastically accepted 
command of the vessel, believing that “this service is one in which officers have 
better opportunities to gain experience than perhaps in any other position in the 
regular service.”85 Yet he quickly encountered the challenges and limitations of 
steam. Porter regularly reported to the department that while his ship was fast 
and its machinery reliable, he often had to rely on auxiliary sails and could not 
push the ship’s engines too hard because coal supplies were so hard to come by 
and rapidly exhausted.86 On the run between New York to Havana, the Geor-
gia benefited from full bunkers of high quality coal. Continuing from Havana 
to Chagres, the entrance to the Isthmus of Panama, Porter was forced to reduce 
the power of his engines by fully 25 percent. He maintained the same reduction 
on the return trip to New York, all to save fuel. Operating the Georgia’s engines 
economically engrossed the ship’s commander, who managed only after paying 
“great attention” to the ship’s engines to steam some 240 miles a day in smooth 
weather with just 32 tons of coal. On an average day the ship needed 50.87

Before commanding the Georgia for the Law line, Porter had been dispatched 
by the navy to ferry the Pacific Mail’s new steamer Panama from the Cunard 
dock in Jersey City through the Straits of Magellan to its new route hugging the 
Pacific coast between San Francisco and Panama City, making it the third 
ship of the Pacific Mail.88 Porter was hardly alone in this mail steamer service. 
Between 1848 and the mid-1850s, nearly two dozen naval officers and engineers 
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were detailed to command or operate the private vessels. They were mostly 
lieutenants and passed midshipmen, though many would end their careers after 
the Civil War as captains, commodores, and admirals—Robert W. Shufeldt, 
Fabius Stanly, and Charles Stuart Boggs, for example, in addition to Porter. But 
their years of service aboard the several mail steam lines was comparatively brief. 
By the end of the 1850s, all federal subsidies for mail steamers had expired. 
Some officers and engineers returned to naval duty, while others left the service 
altogether. When the Civil War came, many would join either Union or Con-
federate fleets; other officers would command the mail steamers themselves, 
detailed in the emergency for war duty as they had been initially designed.89

Given the collapse of the Collins Line (two of its massive ships were lost at 
sea) and expiration of the contracts for the other lines in the late 1850s, it might 
appear that even without the Civil War, this policy experiment in federal steam 
communication subsidies had run its course. Yet even up to the eve of the war 
in 1861, memorials for new mail steam lines and modified routes continued to 
arrive in Congress, congressional committees that dealt with the post office and 
post roads continued to favorably report bills endorsing new subsidies, and both 
national politicians and the commercial public continued to debate new propos-
als.90 If anything, growing sectionalism made it increasingly difficult to under-
take these projects not because they were undesired but because it could not be 
ensured that their advantages would be distributed evenly.

After the Civil War, the political economy of international communication 
would again change. Countries would rely more heavily on new submerged tele-
graph lines, and international postal conventions would eliminate the threats 
of discriminatory actions by the nation whose ships carried the mail. These nor-
malizations and modernizations of international communications would make 
the American mail subsidies less important than they had seemed in the 1840s 
and 1850s, though some subsidies were in fact reinstituted, like those to the Pa-
cific Mail for mail carriage to Japan and China. But the antebellum steamers 
had another consequence. They brought the subject of coal before Washington 
in a way it had never been brought before. If Congress sought to connect the 
United States to the rest of the world by steam, it had to think about how to 
sustain that infrastructure. Where could coal come from? Who would provide 
it? How would it go from its source in urban eastern markets to potentially dis-
tant sites of consumption? In the later nineteenth century, some Americans 
claimed that the increased use of steam power demanded that the United States 
secure coaling stations overseas. Americans of the antebellum period came to 
other conclusions and experimented with a range of ways to support the fuel 
needs of steam vessels. What united the various approaches was a consistent 
concern with the idea of economy.



ch a p ter t wo

Engineering Economy

The ocean pales where’er I sweep,
  To hear my strength rejoice,
And the monsters of the briny deep
  Cower, trembling at my voice.
I carry the wealth and the lord of earth,
  The thoughts of his godlike mind;
The wind lags after my flying forth,
  The lightning is left behind.

George W. Cutter, “The Song of Steam”

As Americans in the Pacific and Caribbean quickly discovered, the challenges 
of limited fuel resources quickly shattered the fantasy that steam power would 
annihilate time and space. This tension between imaginable networks of com-
munication and transportation and the practical limitations that confronted 
them persisted throughout the nineteenth century. Daniel Webster could de-
clare of steam power in 1828 that “no visible limit yet appears, beyond which its 
progress is seen to be impossible,” but even then, limits were, in fact, plainly 
visible. It was one thing to imagine a transpacific steamship service, to petition 
Congress, to draw up a business prospectus; it was quite another to ensure the 
availability of abundant quantities of coal—of precise varieties of coal—all at 
reasonable prices halfway around the world. It was more challenging still to 
commit the national defense to machines never before tried by war. All these 
challenges demanded careful attention to anything that might facilitate pow-
ering ships by steam power. Nineteenth-century Americans had a word for man-
aging this attention to progress amid scarcity of time, money, and resources: 
“economy.”1

Economy did not mean efficiency. The two words, similar in connotation by 
the turn of the twentieth century, once expressed two very different concepts. 
In the nineteenth century, as Timothy Mitchell notes, economy “referred to a 
process, not a thing.”2 Economy evoked proper management, responsible gov-
ernment, and a frugality—but not parsimony—with money or resources. Econ-
omy could describe the regulation of the household, as in the phrase “domestic 
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economy,” or the polity, as in “political economy.” Economy was a moral value, 
an obligation to family and country. “The man who is economical,” wrote Lydia 
Maria Child in her bestselling guide to home management, “is laying up for 
himself the permanent power of being useful and generous.” As Child suggested, 
this economical man was inherently forward looking, husbanding resources in 
the present to ensure sufficiency in the future.3 A responsible public official 
steered the ship of state in a similar way.

In contrast, in the early nineteenth century, “efficiency” was much closer in 
meaning to the related word “efficacy.” Both words expressed an ability to cause 
some desired consequence. The words so closely shared a meaning that Web-
ster’s 1841 dictionary defined them nearly synonymously: efficiency was “the act 
of producing effects,” “effectual agency,” and the “power of producing the effect 
intended.” Efficacy was the “power to produce effects” and “production of the 
effect intended.”4 This sense of efficiency had roots that stretched back to an-
tiquity and the notion of “efficient causes,” what Aristotle defined as “the source 
of the first beginning of change or rest.”5 Within the sciences, efficiency likewise 
expressed a notion of effective causality. Davies Gilbert, serving in 1827 as pres-
ident of the Royal Society, defined “efficiency” as a physical quantity: what was 
done to a machine to cause it to operate. How the machine reacted in response 
he labeled “duty.” An operator expended efficiency on a machine and in return, 
a machine performed duty.6 Five years later, this definition was adopted by the 
prolific polymath William Whewell, who employed it as a now-forgotten means 
for explicating the science of mechanics.7

In the middle of the nineteenth century, “efficiency” was just beginning to 
take on its modern connotations. Among engineers, the word evolved from 
meaning an action administered on a machine (as employed by Gilbert and 
Whewell) to a property of that machine—a number measuring the actual per
formance of a machine against its ideal performance. This usage was developed 
most significantly by W. J. M. Rankine, a Scottish engineer and central figure 
in the development of thermodynamics. In 1858, Rankine, building on several 
years of earlier investigations, defined a machine’s efficiency as “a fraction ex-
pressing the ratio of the useful work to the whole work performed.” For Ran-
kine, efficiency expressed how much work a machine could perform “in produc-
ing the effect for which the machine is designed”—pumping water, driving a 
paddle wheel—divided by all the work the machine performed, useful work as 
well as work lost to friction, heat dissipation, or other impediments. By this mea
sure, a “perfect” machine was one that wasted no work, whose total work was 
entirely “useful,” making the efficiency fraction simply one, or “unity.” As a cor-
ollary, this definition implied the responsibility of the machine-building engi-
neer, which was “to bring their efficiency as near to unity as possible.”8 Gradu-
ally, this usage slipped from engineering into wider circulation. By 1911, Frederick 
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Winslow Taylor could use efficiency in its fully modern sense, describing a 
worker’s “highest state of efficiency” as “when he is turning out his largest daily 
output.”9

In the 1840s and 1850s, the pursuit of economy expressed a more expansive 
concept than efficiency in either its earlier or later usages. Thinking about ef-
ficiency meant thinking about machines, either what powered them or how they 
operated. Thinking about economy connected those machines to wider net-
works of fuel and broader methods of operation. The economy of fuel implied 
attention not merely to prudent means but desired ends. “It is not the saving only 
of fuel which merits attention,” instructed the Scottish engineer Robertson Bu-
chanan in his 1815 Treatise on the Economy of Fuel, “but its safe, easy, and health-
ful application to the various purposes of life.”10 Economy meant ideas, judg-
ment, and attention to the complex relationships that linked people to the 
world around them. If for Rankine, the engineer’s responsibility was building 
steam engines that operated closer to a calculable ideal, for the French engineer 
Sadi Carnot, achieving “the considerations of convenience and economy” with 
steam engines required the cultivation of “the man called to direct”—the wise 
engineer trained to evaluate the factors of expense, materials, design, constraints 
of space, and safety of operation in particular ways for particular purposes.11

One could pursue economy in any realm, and economy affected everything. 
Discussing the increasing adoption of anthracite coal as a domestic and manu-
facturing fuel, the American chemist Walter R. Johnson noted that “the con-
sequences of such changes, if judiciously made, will doubtless be the diminu-
tion of expense, the saving of labor, the gaining of comfort, and the economizing 
of space and time.”12 Economy could also frame the perception of limits. For 
Columbia College professor James Renwick, transoceanic steam navigation was 
both possible and useful, but “in point of economy,” it could “never compete 
with sails” and would likely only be used for passenger travel or naval purposes.13 
In these terms, achieving economy of fuel encompassed all aspects of what his-
torians would later call a socio-technical system.14

As the construction of naval and mail steamers increased during the antebel-
lum period, the economy of fuel became a subject for the national government. 
These projects introduced new demands on resources, budgets, and bureaucratic 
organization. They raised new questions about the role and responsibility of gov-
ernment in providing material means for achieving policy ends. Along the 
way, the adoption of steam power led the federal government to rely on new 
forms of technical expertise. This technical expertise addressed fuel economy 
in primarily three forms: first, through chemical and physical investigations into 
different varieties of fuel and their combustion; second, through engineering 
experimentation and ship design; third, though geological and diplomatic ex-
peditions to investigate fuel supplies in distant lands. This chapter explores the 
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first two, and the following chapter considers the third. In all areas, the pursuit 
of technical knowledge both influenced political actions and was, in turn, in-
fluenced by them.

The Calculus of Combustion
Economy of fuel began with adequate supplies. As mail steamer commanders 
and line proprietors quickly discovered, ensuring sufficient coal presented one 
of the fundamental challenges to establishing global, or even simply coastal, 
communications networks. The problem was not that the United States lacked 
mineral deposits—in the eighteenth century, Americans had become aware of 
tremendous strata of coal near the Appalachians and further west. Enterprising 
operators in Virginia had begun commercial mining in the coalfields surround-
ing Richmond in the 1740s and in the western, mountainous portion of the 
state during the first two decades of the nineteenth century. Jefferson mentioned 
both in Notes on the State of Virginia, repeating the widespread belief in the vast-
ness of western deposits—it was thought “that the whole tract between the 
Laurel mountain, Missisipi [sic], and Ohio, yields coal.” In neighboring Penn-
sylvania, accounts of the “Pittsburgh seam” date back at least to the French and 
Indian War, and local coal consumption began there no later than the 1780s.15

In the decades that followed, political campaigns for internal improvements 
and economic development blossomed, as did a desire to harness the capacity 
of the state. Between 1823 and 1850, twenty-two states commissioned surveys to 
better understand regional geological structures. Most importantly for state 
legislatures, these surveys sought to locate, identify, and map commercially 
valuable minerals, coal notably among them. North Carolina’s pioneering state 
survey, begun in 1823 under Denison Olmsted, was the first to characterize the 
state’s Deep River coal formation. Larger and more sophisticated surveys fol-
lowed, especially in Virginia and Pennsylvania (both initially undertaken in 
1836), the former under William Barton Rogers and the latter by his brother 
Henry Darwin Rogers. Both of the Rogers brothers devoted considerable efforts 
to describing the coalfields of their respective states (what William called “our 
great western coal region” and what Henry described as “the enormous series of 
coal measures”), while geologists in Maryland, Ohio, Indiana, and elsewhere 
mapped extensive coalfields in those states as well. In the minds of scientists, 
legislators, and aspiring industrialists, there was little doubt that the United 
States possessed enormous deposits of coal.16

Still, even late into the 1830s, there was reason to doubt that American steam-
ships could ever compete with British ones on account of the inferior quality of 
coal for steaming purposes. When a London newspaper in 1829 criticized the 
prospects of American steam navigation because of the limited extent of Amer-
ican coal and its suitability for steaming purposes, U.S. newspapers reprinting 



the article swiftly pointed out the vast extent of the country’s coalfields. No pa-
per, however, could respond to the charges of poor quality—no one in fact 
knew whether the quality of the coal was good or bad—and on that subject they 
remained conspicuously silent.17 This question of quality haunted plans for 
ocean steam navigation. When the British Sirius and Great Western raced across 
the Atlantic in April 1838 in the first transatlantic steamship competition, the 
smaller Sirius arrived in New York nearly depleted of fuel. The larger and more 
carefully outfitted Great Western still had nearly a third of its coal remaining 
(203 of 660 tons), seemingly easing the fears of those who had fretted over the 
ability of any steamship to carry enough fuel to make it across the ocean. Re-
turning home, however, remained a problem, for there was still no adequate 
American variety of steaming coal to fuel the vessels. Nearly two months after 
the ships had successfully reached New York, editors at the Albion worried that 
the expense of shipping British coal to America would still doom transatlantic 
steam navigation, calling the absence of American coal suited for steaming “the 
only difficulty in the way of this enterprise.”18

One way to address this difficulty was to locate a superior variety of Ameri-
can coal. The New York Herald mocked those who threw up their hands and 
declared “that nature has interposed an effectual barrier to prevent the United 
States from competing with Great Britain in steam navigation, owing the scar-
city and inferior quality of our bituminous coals.” True, American bituminous 
coals consumed valuable space aboard ships, fouled decks, and were known to 
release distinctive plumes of billowing smoke, thus revealing the presence of 
American warships as much as seventy miles away, but according to the Herald, 
skeptics had not considered the introduction of vast quantities of American an-
thracite. Still, simply pointing to anthracite was an expression of hope, not a 
solution.19

Even as American mining companies, geologists, and chemists uncovered 
new varieties of domestic coals, the difficulty of identifying the ideal steaming 
fuel persisted through the Civil War. Engineers understood that different indus-
trial processes called for different kinds of coal, the precise chemical composi-
tions of which favored different uses. Weighing these compositions against price 
and availability, steam engine operators selected bituminous coal or anthracite 
or sometimes hardwood or pine. “Each of these has its peculiar manner of burn-
ing,” instructed a popular engineering manual, “and hence the furnaces or 
fire-places in which they are used must differ in form and arrangement.”20 This 
peculiarity meant that between the 1820s and  1850s, research into steaming 
fuels required careful attention to specific varieties of fuel from specific places. 
Unlike wheat or hogs, high-precision fuel woods and coals were not easily com-
modified across different states, fields, or strata. Wood from apple trees, Amer-
ican chestnuts, or Jersey pines all burned in particular ways that rooted them 
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to particular geographies, just as coal from the Lehigh Valley would forever burn 
differently from specimens mined along the Schuylkill or in faraway Newcas-
tle. Coal for copper smelting could not contain large quantities of sulfur or iron. 
Cannel coal suited steam engines but not iron making. Broad Mountain white-
ash anthracite coal of the Lehigh Valley was ideal for making iron but Buck 
Mountain coal, also of the valley, was better for steam generation. Especially for 
steel making or transatlantic steaming, the choice of coal varieties was critically 
important, and investigating the properties of fuels revealed the inextricable 
connection between nature, politics, and the market.21

At first, American investigators looked to Europe, where experiments on the 
economy of different fuels had begun in the late eighteenth century. In Paris, 
the French Ministry of Finance had asked Antoine Lavoisier in 1779 to exam-
ine various domestic fuels and determine their heating capacities when their 
price in the marketplace was taken into account. Turning to Paris’s most com-
mon fuels, Lavoisier selected a local coal, coke, charcoal, beech, and oak. De-
spite his coal samples exhibiting roughly double the heating effects of wood, 
Lavoisier found that the taxes, fees, and transportation costs levied on coal made 
that fuel more expensive per unit of heat it provided, a fact of political economy 
that the chemist considered absurd in a kingdom of forests “chers et rares” and 
where the more abundant fuel, found in accessible riverside mines, was made 
more expensive by the state.22

In Munich, Benjamin Thompson undertook more elaborate experiments al-
most twenty years later. As part of his ongoing investigations into the practical 
applications of heat, the American-born Thompson (ennobled Count Rumford 
in Bavaria in 1792) considered understanding the properties of fuels and com-
bustion essential for social betterment. “The great waste of fuel in all countries 
must be apparent to the most cursory observer,” he noted in an essay of 1797. 
Focused on lessening this waste, especially in the furnaces of the poor, Thomp-
son concocted novel mixtures of fuel that generated greater heat, devised in-
novative fireplace and kitchen designs to better conserve wood and coal, and 
manipulated the conditions of combustion in boilers to achieve maximal effect. 
Thompson also investigated the combustion of different fuels. In one experi-
ment, he employed a specially designed calorimeter to determine the heat pro-
duced by burning different varieties of wood (elm, oak, ash—twelve species in 
all) in a variety of preparations. In another, he determined how much combus-
tible charcoal he could produce from various species. As did Lavoisier, Thomp-
son focused on practical improvements.23

Lavoisier’s and Thompson’s research influenced investigations on the other 
side of the Atlantic. In the United States, the Philadelphian Marcus Bull fol-
lowed their research by analyzing the combustion of forty-six species of Ameri-
can trees in a series of experiments in the 1820s. Like Thompson, Bull justified 



his research by pointing to its social utility, noting the lengthy American win-
ter, particularly for those too impoverished to ensure an adequate supply of fuel. 
His work constituted a contribution to what he called “an improvement in the 
domestic economy of society.” Bull’s results showed that eleven kinds of oak each 
burned differently, as did cedar, chestnut, poplar, and swamp whortleberry. Bull 
also discovered that various woods and coals of equal weights produced roughly 
similar quantities of heat, a warning to those consumers who purchased fuels 
by standard volume measures such as a cord. Due to the wide variance in den-
sity of different woods and coals, equal volumes of different fuels could produce 
a considerable range of heat.24

Lavoisier, Rumford, and Bull pursued their fuel studies as applications of sci-
ence for social betterment. The proliferation of railroads made consideration 
of the fuel question vital to the success of highly capitalized corporations while 
simultaneously stimulating research into the problem for steamers. Even into the 
late 1840s, coal use on American railroads remained rare, unlike in England, 
where locomotives burned coke (a coal product). At first, American railroads fol-
lowed the English example, but then they quickly adopted cheap and abun-
dant pinewood. There were exceptions, however. “Strange to say we commenced 
with anthracite and at a time when people hardly thought it was stuff that 
would burn at all in anything,” wrote Benjamin Henry Latrobe II of the Balti-
more and Ohio in 1845. Fifteen years earlier, the railroad had begun using 
special anthracite-burning engines designed by New York’s Peter Cooper, an 
experiment adopted by few other lines. But while the B&O continued consum-
ing anthracite in these older engines, its experiments on different fuels arranged 
by Latrobe in the late 1830s revealed that burning Maryland’s Cumberland 
coal—a bituminous variety—both saved money and more effectively evapo-
rated water. In subsequent years, all of the B&O’s new engines used wood or 
a mixture of wood and Cumberland coal.25

Latrobe’s observations about the perceived obstacles to burning anthracite 
stemmed from how it combusted. In the most commonly used engines, anthra-
cite ignited slowly; when finally burning, it generated so much heat that it ru-
ined boilers. Furthermore, its ash fused into damaging clinker, and hard chunks 
blown out with the steam damaged copper engine components, leaving railroad 
mechanics struggling to prevent leaks from the joints of the boiler’s iron tubes. 
The challenges posed by anthracite notwithstanding, wood had its own prob-
lems, ranging from its bulkiness to its relative weakness in generating fire to the 
frequency with which its sparks, ejected from the smokestack, tended to ignite 
the farms and forests through which locomotives rolled.26

Still, anthracite’s abundance in Pennsylvania encouraged railroads there to 
continue experimenting with it. Some small, coal-carrying roads running from 
the anthracite fields of eastern Pennsylvania were able to make use of the locally 
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abundant fuel by employing specially designed boilers (as had stationary steam 
engines and some river and sound steamers), but the much larger Reading Rail-
road struggled to do so. The anthracite engines of smaller roads had to perform 
less strenuous work than their giant neighbor, and engineers for the Read-
ing discovered that small-road operations simply could not scale up. To accom-
modate its existing infrastructure, the Reading tried manufacturing patent 
fuels from anthracite coal dust, but it knew a better solution would somehow 
employ the coal directly.27 During the late 1840s and early 1850s, the Reading 
pursued a series of investigations into anthracite fuel, adopting specially de-
signed coal-burning engines and carefully analyzing their behavior.28 These 
investigations yielded positive results in a short period of time, success that was 
aided by reductions in coal prices due to increased national production. In 1846, 
the Reading burned 66,000 cords of firewood to haul 1,188,258 tons of anthra-
cite coal to market. That wood cost the railroad over $200,000, compared with 
barely $1,000 for the sporadic use of anthracite as a fuel, making the line’s fuel 
budget the largest single expense—over 30 percent—of its Transportation De-
partment.29 After experiments and engine innovations, within a decade, wood 
use declined by nearly two-thirds, to a mere 23,274 cords, while consumption 
of anthracite fuel rose to over $100,000 for more than 50,000 tons of coal. Over 
the following decades, this transformation took place in various forms on lines 
across the United States, and by the 1880s, some 90 percent of American rail-
roads burned coal.30

Despite many similarities between railroads and steamships, there was never 
any prospect of transoceanic lines consuming wood, as steamers needed the 
more energy-dense fuel to travel for weeks without stopping. Successful ocean 
steamers meant coal. For ocean steam navigation, there were three qualities in 
particular that the coal needed to possess. As articulated by Maryland chemist 
James Higgins, steam coal required “quickness of combustion, continuance of 
combustion, and steady combustion.” Unfortunately, as late as the mid-1850s, 
neither chemists nor engineers knew of a variety of coal that exhibited all three 
attributes simultaneously. Most bituminous coals possessed considerable quan-
tities of bitumen, the sticky, flammable substance that accelerated ignition but 
burned so quickly that fires required continual refueling. Anthracite coals con-
tained little or no bitumen, slowing their ignition but lengthening their combus-
tion once alight. This characteristic of chemical composition had real conse-
quences. As steamship firemen often discovered, unless they burned anthracite in 
specially designed engines, shoveling additional anthracite into a firebox “dead-
ened” fires, lowering fire temperatures and rates of combustion until the new 
batch of coal could fully ignite and leading to uneven engine performance.31

Higgins represented the scientific boosters of state surveys and highlighted 
the connections—real and rhetorical—between science, economic promotion, 



and security. He argued that western Maryland’s Cumberland coals possessed 
the perfect amount of bitumen—just enough to ignite quickly but too little to 
consume a fire quickly. At stake was national defense. “The policy of the world 
at present is for steam navigation,” wrote Higgins, “not only for commercial, but 
also for warlike purposes.” War steamers in particular needed coals that could 
reliably enable the ship to engage with—or escape from—a potential adversary. 
“A minute’s delay may prove disastrous,” he concluded, while “the increased 
revolution of the paddlewheels for a few times will frequently insure success.” 
This exhortation was steam engineering booster boilerplate; Higgins had a prod-
uct to push. “Our national flag may float gloriously over the sea,” he continued, 
“or be stricken from the mast, as the ship which bears it is well or ill supplied 
with fuel, and these ships should always use the Cumberland coal.”32 These ar-
guments, by a state-supported scientist advocating the economic interests of his 
state, were part of a larger effort in Maryland to leverage naval coal consumption 
to capture growing foreign markets for steamship fuel. This effort had begun 
in 1842, when the navy commissioned Walter R. Johnson, a professor of chem-
istry and physics at the University of Pennsylvania, to analyze American coals 
to identify the ideal naval steaming fuel. It was a project designed to utilize the 
needs of national defense to launch research that might yield a broader social 
and economic benefit.

Johnson was an institutionalist in search of an institution, a scientist seek-
ing to apply the insights of science not merely for public betterment but state-
sponsored public betterment. In 1838, he had sketched a plan to use James 
Smithson’s unexpected bequest to the country to create a great American scien-
tific body for research for the national welfare. That same year he advised 
Congress on the prospects of establishing a national foundry in Washington to 
forge naval cannon (a project dependent on the nearby coal mines in western 
Maryland). In 1843, Johnson joined a navy commission to investigate the causes 
of explosions in steam boilers. In 1845 he investigated the public water supply 
for Boston. His most significant technical contributions, however, came from 
a series of experiments on the comparative qualities of different kinds of coal, 
a subject he long believed had never received the attention its importance in 
the industrializing world deserved. In contrast to textiles or metals, “the mate-
rial which furnishes motive power,” he lamented in 1850, “is either wholly over-
looked, or soon forgotten.”33

Given the fuel needs of the navy and prospective commercial steamers, as 
well as those of growing industrial and commercial interests, Johnson believed 
that coal was a problem for the federal government. “The Government of the 
United States,” he wrote, “though not possessing this direct interest of propri-
etorship in mines, has still such a stake in the value of their resources, and the 
prosperity of citizens more immediately concerned in making them available, 
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that the least which could reasonably be expected of it, is, to aid in some mea
sure in ascertaining their true value.” To this end, Johnson’s research program 
followed the kind of public-private partnership that characterized a great deal 
of governance in mid-nineteenth-century America. Johnson had approached the 
navy in June 1841, offering his scientific services, and the department accepted. 
In early 1842, the navy issued a call to American coal mine owners and coal deal-
ers to supply the chemist with samples for comparative analysis, an analysis 
that not only would aid the navy in evaluating different fuels but also promised 
to help coal companies themselves learn to what purposes their products were 
ideally suited. Soon, coal samples reached Johnson from mines in Pennsylvania, 
Maryland, Virginia, Indiana, and Nova Scotia, while an international dealer in 
New York supplied a range of British specimens. Johnson, essentially a con-
tracted scientist, performed his research in the facilities of the Washington 
Navy Yard. Receiving the final report, navy secretary John Y. Mason indicated 
the value of Johnson’s experiments beyond their contribution to naval service by 
referencing “the large and growing interests which the United States possess in 
their vast coal mines, scarcely yet developed, and the numerous national and 
domestic uses to which the article of coal is applied.”34

Johnson’s research reinforced the notion that with coal, geography mattered. 
After testing samples from the range of coalfields, Johnson ranked them by ten 
characteristics. For ocean steaming, the most important was “evaporative power 
under equal bulks,” or the weight of steam produced by a cubic foot of coal. 
Stark differences separated economical coals from uneconomical ones; the most 
powerful produced nearly 53⁄4 times as much steam per volume as simple pine-
wood, while the worst coal produced only 31⁄2 times as much. This difference 
could mean making it across the Atlantic or not. To the delight of Maryland’s 
coal industry, the outstanding sample by this measure was a bituminous coal 
specimen from Cumberland, “taken from a vein 9 feet some inches in thickness, 
on the eastern slope of Dan’s mountain, about 40 feet below the surface of the 
earth, on a stream known by the name of Clary’s run, two miles south of the 
national road.”35 Johnson’s results suggested the value of similar coals mined 
nearby, which could improve the economic prospects of the coal region. Another 
Cumberland coal sample rounded out his top five, along with, unsurprisingly, 
three anthracite coals from eastern Pennsylvania.36 “For Maryland this minis-
terial step has a considerable amount of interest,” noted the Baltimore Sun, add-
ing that “we think we may venture to predict an immense advantage to her, to 
be derived through one of her staples, but very partially developed as yet, as the 
result of Professor Johnson’s experiments.”37

Johnson’s report had immediate consequences for both producers and con-
sumers of coal. Following its publication, the navy began issuing proposals for 
contracts to supply Cumberland coal to its new ocean steamers, including the 



Mississippi, Susquehanna, and Saranac. At least one coal producer published a 
promotional brochure based on Johnson’s results, advertising the consistently 
high performance of its product. Consumers of coal similarly saw the value of 
his research. After Johnson exhausted his research funds, over sixty prominent 
citizens of Massachusetts, including numerous railroad and manufacturing ex-
ecutives, petitioned Congress in 1850 to renew its support of the investigations, 
citing newly uncovered coalfields, the proliferation of railroads and steamships, 
and burgeoning industry, all of which had contributed to a doubling of Ameri-
can coal consumption in just seven years.38

Operators of Pennsylvania’s anthracite mines, however, refused to cede 
what might become a lucrative market to their southern neighbor. They railed 
against interpreting Johnson’s report as evidence for the superiority of Cumber-
land coal over anthracite for steaming, dismissing Maryland coal as having 
merely performed “an inappreciable shade above the Anthracite—a mere shade, 
amounting to exactly nothing in practice.”39 The frustration of anthracite op-
erators reflected the fact that they did not see themselves as engaged in mere 
domestic competition with Cumberland. While the quantity of coal used for 
steam navigation represented only a small fraction of total American coal consum
ption, capturing a major steamship contract—or even better, a naval one—was 
the first necessary step toward entering a burgeoning global marketplace—a 
marketplace rapidly becoming a British domain.40 Between 1830 and  1845, 
British coal exports came to dominate international markets. Their exports to 
Prussia increased by 1214 percent; to the East Indies and Ceylon by 2025 percent; 
to Denmark by 1800 percent; and to the United States by 287 percent. By the 
mid-1840s, Britain exported nearly 650,000 tons of coal annually to France 
alone.41

American coal producers had good reason to worry. By the end of the 1840s, 
they watched as the Royal Navy tried to cement Britain’s growing global dom-
inance of coal export markets with the development of a research program into 
the steaming qualities of various domestic and foreign coals far larger than Wal-
ter Johnson’s American program. The British experiments, conducted for the 
Royal Navy by Sir Henry de la Beche and Lyon Playfair at the Museum of Prac-
tical Geology, again highlighted the geographic particularity of fuel quality. 
Geographic origins mattered. De la Beche and Playfair tested Myndd Newydd 
and Pentrefelin coals from Wales, Dalkeith Jewel and Grangemouth coals from 
Scotland; Slievardagh coal from Ireland, coal from Borneo, Formosa, Patago-
nia, and Vancouver, and six kinds of manufactured patent fuels—133 varieties 
of fuel in all.42 The experimenters performed chemical analysis on each of these 
coals, surveyed their mechanical structure, and analyzed their behavior in 
actual steam engines under various conditions, what de la Beche and Playfair 
described as research of “rather a practical than a scientific character.”43 Like 
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other chemists before them, the pair observed that ideal naval fuels should pos-
sess a range of characteristics: they should ignite quickly, boil large quantities 
of water into steam, generate no position-betraying smoke, hold together with-
out crumbling and yet be dense enough to stow compactly aboard ship, and be 
chemically free from sulfur and not prone to spontaneous combustion. And like 
their competitors across the Atlantic, the researchers found that no single coal 
exhibited all of these characteristics. Anthracite, for example, packed a lot of 
energy but ignited slowly. It held together without pulverizing in storage, but 
since it did not fuse together while burning, it risked tumbling inside the 
furnace with the inevitable pitches of the ship. It was smokeless, but its intense 
heat rapidly oxidized the iron of grate bars and boilers.44 Still, four years of 
research provided a guide for both purchasers in the Royal Navy as well as coal 
dealers working in both domestic and international markets. While other re-
searchers in Britain, like the natural philosopher William Thompson and 
the engineer W. J. M. Rankine, pursued a more theoretical and fundamental 
understanding of the nature of energy, de la Beche and Playfair attended 
to  the materials at hand to support Britain’s global commercial and naval 
predominance.45

Americans abroad were among the consumers of British coal exports. 
Both U.S. naval vessels and merchant ships depended on it when cruising on 
faraway stations. In the Mediterranean, American consuls supplied British 
coal to American ships, as they did for the steamer Mississippi during its cruise 
there in 1849. Yet some officers, along with domestic coal merchants, worried 
about a false economy. They questioned whether the fees, duties, and costs of 
transportation—not to mention the presumed greater efficiency of American 
coals established by Walter Johnson—really made American coals more costly. 
And even if the costs of American and English coals were simply equal, won-
dered navy captain Charles W. Morgan upon taking charge of the Mediterra-
nean squadron in 1849, would it not make sense to support American industry? 
American coal burned cleaner, he argued in a brief for sending Cumberland coal 
overseas, and “the Government would be giving large and valuable orders to our 
own citizens which would otherwise be supplied by foreigners.”46 Anthracite 
merchants in Pennsylvania thought the same about their coal, imagining that 
if they could claim even a small portion of this global coal trade, they would 
earn fabulous profits. All they needed was a little help from the government.

Philadelphia anthracite merchants believed they could break into the global 
market with their high-grade coals by appealing to the need for national defense. 
Some time around 1845, they nominated Benjamin H. Springer, himself a coal 
dealer and former president of the Coal Mining Association of Schuylkill Coun-
ty’s board of trade, to visit Washington and lobby the navy to adopt their 
higher grade, more expensive anthracite fuels. If the lobbying succeeded, coal 



mines would see profits and commission dealers would receive income, but nei-
ther of those would matter as much as the fact that American naval vessels 
overseas would be advertising the products of American coal country to foreign 
navies and steamship lines. The merchants sought to turn the navy into a float-
ing promotion of their wares. “The trade urged me, as I was acquainted in 
Washington,” recalled Springer years later, “to get the appointment with a view 
to that more than anything else.”47

In Washington, Springer argued that naval operations were too important 
and coal characteristics too inscrutable to the inexperienced to rely on the old 
practice of simply purchasing from the lowest bidder. This method, which had 
been the navy’s modus operandi since the first naval steamer Fulton had been 
built in 1815, had been used to obtain all manner of naval materiel. Coal, Springer 
argued, was different. “The properties of coal are so various that a person who 
is not thoroughly acquainted with it may purchase a bad article and endanger 
the ship and all on board,” he explained. “The received opinion of persons not 
acquainted with the subject is that all coals are alike; but there is as much dif-
ference between different coals as there is between the best hickory and the worst 
pine wood.” After the failure of his initial efforts, Springer returned to Wash-
ington during every session of Congress through 1850. Millard Fillmore’s navy 
secretary, William A. Graham, advised him that if Congress would only grant 
the department more flexibility on coal purchases, Graham would appoint a 
special agent to manage the business. Speaking for the measure in the Senate, 
Pennsylvania senator James Cooper, himself a resident of his state’s anthracite 
country, supported the plan by discrediting the bituminous competition, claim-
ing “it is impossible to purchase the coal and wood without getting the worst 
article in the market, and very often at higher prices than it would be necessary 
to pay for good articles.” Cooper surely exaggerated, but his remarks suggested 
the ways the anthracite interests sought to expand their market at the expense 
of bituminous coal dealers, especially coal dealers from Cumberland. Springer 
finally succeeded in September 1850, when Congress granted the secretary the 
“power to discriminate and purchase” whatever fuel best suited the public 
service.48

The new law allowed the secretary of the navy to appoint two agents, one for 
anthracite coal in Philadelphia and another for bituminous in Baltimore. After 
having lobbied for the creation of the post for over half a decade, Benjamin 
Springer secured the anthracite agency for himself. Almost immediately, 
Pennsylvania’s Senator Cooper began pushing the value of using anthracite. 
At Cooper’s prodding, Springer dispatched questionnaires to leading engine 
manufacturers and figures in the coal industry, the responses to which con-
firmed Springer’s belief that anthracite offered a superior fuel for ocean steam-
ers and government use. He began trying to persuade the navy to abandon its 
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preference for bituminous steaming coal—which had been department policy 
since Walter Johnson’s research program in the early 1840s—and adopt anthra-
cite instead. Already, several naval steamers had begun experimenting with it.49 
Believing that the Pennsylvania fuel possessed both economic as well as tech-
nical advantages over bituminous, Springer asked the secretary to allow a com-
parative test to be conducted, ceteris paribus, a plan that was approved and 
overseen by the navy’s engineer-in-chief, Charles B. Stuart, at the Brooklyn 
Navy Yard. Though Springer represented the proposed evaluation of the two 
fuels in the dispassionate language of scientific objectivity (“the trial can be 
made by the same men,” he had explained, “and under the same boilers; and it 
is fair to infer that a full and impartial result will be attained”), the political 
and economic consequences of the investigation were clear in Maryland. 
Maryland coal dealers had viewed the creation of the two anthracite and bitu-
minous agencies in 1851 as validating the value of their state’s product and as a 
defeat for Pennsylvania forces bent on snatching the lucrative naval contracts 
from Cumberland bituminous. When news of the navy’s new experiments be-
came widely known just a year later, Maryland’s general assembly hastily in-
structed its congressional delegation to discover what could possibly have hap-
pened to cause the navy to reconsider its reliance on Cumberland coal.50

Charles Stuart’s steaming tests pitted Cumberland against Pennsylvania an-
thracite coals. Walter Johnson had found Cumberland a superior steam gen-
erator for its density; this time, Stuart found no such thing. Stuart attributed 
his results, “not in accordance with theories heretofore received,” to Johnson’s 
experimental design, different from any conditions a steamer actually encoun-
tered at sea. Johnson had only tested small quantities of coal (usually less than 
half a ton per trial and never close to even a single ton), burned coal at less than 
half the rate of actual steamers, and used a boiler unlike any in use aboard 
ships.51 In contrast, Stuart had ton upon ton of both coals for his experiments, 
and even in a pumping engine designed for bituminous coal, he found that an-
thracite coal enjoyed what he called an “economical superiority” about two-
thirds greater than bituminous. This result meant that a ship could steam two-
thirds farther on the same weight of fuel. Anthracite had the additional virtues 
of greater density (so captains could store even more coal aboard ship) and of 
burning without smoke. After the success of the navy yard tests, Stuart recom-
mended the adoption of anthracite fuel aboard all naval vessels with iron boil-
ers. After one of those ships, the steamer Fulton (the third to carry that name), 
had burned anthracite for several days, her engineer exclaimed that her “engine 
worked as well as any I ever saw, but the boilers exceeded my calculations.” 
Little soot, constant steam pressure, no need to force a draft—he predicted the 
ship “will do more service at less expense, than any steamer government will have 
in five years.”52



In the 1840s and 1850s, combustion experiments helped define the character 
of various coals for commercial and naval purposes. But it was not the only way 
Americans considered making sense of the new challenges of steam power. An-
other possibility was that instead of merely arbitrating between commercial 
mines, the government could itself purchase coal lands for future naval pur-
poses. This was the approach favored by Charles Miner, a former Pennsylva-
nian representative, editor, and promoter who had helped first open the great 
anthracite fields of the state’s Wyoming Valley during the War of 1812. Four de
cades later, Miner came to regret the capitalist frenzy in anthracite country he 
had helped unleash. “The Anthracite Coal Lands are being absorbed by wealth 
and monopolized by speculators,” he grumbled in 1852. Though he confessed 
that he “sometimes thought it was almost to be wished that the use of Anthra-
cite, so limited in Quantity, so invaluable for naval purposes, should be excluded 
from common use, wherever a substitute could be found,” Miner knew that such 
a proposal was impossible. Instead, he urged the navy to secure its own thou-
sand or fifteen hundred acres of anthracite land in Wyoming Valley. With this 
reserve, he explained, the security of the nation could never be threatened by 
“monopoly purchasers” or be forced to “submit to their terms.” Of course, Miner 
touted anthracite coal as a better fuel than bituminous, but the significance of 
his proposal was its integration of antimonopoly sentiment with the specter of 
a failure in war preparedness. While nothing came of the proposal in the 1850s, 
the establishment of naval fuel reserves would be pursued for both coal and oil 
lands after the turn of the twentieth century.53

Unlike Miner, most anthracite operators in Pennsylvania were content merely 
to siphon the trade from Maryland. Through the 1850s, they continued boost-
ing their product. This pressure had little immediate effect, and until the end 
of the decade, the navy retained both its bituminous and anthracite agents and 
continued to purchase coal from both Maryland and Pennsylvania. Still, Penn-
sylvania anthracite producers did not stop lobbying the department or 
sending samples for analysis—chief engineer Benjamin Isherwood conducted 
one influential comparative analysis in 1859—and during the Civil War, the rap-
idly growing Union navy would overwhelmingly consume anthracite in its 
steamers.54

Even before the war, however, Isherwood was as interested in designing en-
gines to suit available coal as he was in analyzing coal to suit available engines. 
In this interest he was not alone. Since the invention of the steam engine itself, 
inventors had tinkered with it to improve economy and often pursued alterna-
tives to steam that would hopefully replace it. In the 1840s and 1850s, some of 
these inventors turned to the federal government at precisely the moment when 
the navy and mail service were becoming dependent on coal. The question was, 
who would design the new engines?55
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Political Engineering
Choices about engine design were political choices. In 1859, a special House 
committee, chaired by a rising Republican from Ohio, John Sherman, investi-
gated a series of charges against the Navy Department alleging corruption, graft, 
and gross incompetence. Among the claims: that the navy had allowed Daniel B. 
Martin, one of its own chief engineers with patent interests in a particular boiler 
design, to sit on a board selecting engine manufacturers for five new steam sloops 
recently authorized by Congress. When the board only approved contractors 
incorporating Martin’s design—at a higher cost than competing proposals—
critics cried foul. As Sherman’s committee discovered, however, when it came 
to proving corruption, plausible inference was not the same as dispositive 
evidence.56

As they investigated, the members of the Sherman’s committee received con-
siderable technical educations. They considered the relative merits of horizon-
tal and vertical tubular boilers, the strength of propeller shafts, and the effects 
of excessive propeller revolutions. They reviewed the operations of high and low 
pressure engines, the advantages of varying cylinder diameters and lengths of 
stroke, and the limits to the structural integrity of the longitudinal bulkhead. 
Determining whether Martin’s judgment was shaped by financial gain or engi-
neering expertise would require members of Congress to think like engineers. 
How did they evaluate the merits of competing experimental designs? How did 
the government balance its interests in security with cost and administrative 
capacity and without showing favoritism to politically connected contractors? 
Answering these questions took the committee deep into the weeds of steam 
engineering and technical design.57

At the heart of the investigation was a basic question that would be revived 
over a century later by historians of technology: did artifacts have politics? Did 
design choices instantiate particular relationships and empower certain groups, 
like the nascent brotherhood of professional naval engineers who jealously 
guarded their claims to expertise? Did they weaken others, like the independent 
inventors who believed they could not have their own innovations fairly exam-
ined? Moreover, were the designs of government steam engines the result of 
abstract engineering principles or the temptations of power, political connec-
tions, and greed? How would Congress, itself bitterly divided in the 1850s along 
partisan lines, ultimately adjudicate these complex, technical questions? Con-
gress faced the particular questions of Martin’s boiler after two decades of gov-
ernment experience pursuing fuel economy in the engines of naval and mail 
steamers. At first, the Navy Department alone had handled this subject, but 
inventors and patent holders increasingly turned to Congress to press their in-
novations. Though these appeals for congressional support only occasionally 
resulted in legislation, they kept the issue of engineering fuel economy before 



legislators, who generally debated more over the proper means of attaining econ-
omy than the desirability of the ends.58

The role of Congress in naval ship construction has usually been understood 
to have involved appropriations for new shipbuilding programs, the designs of 
which remained the obligation of the navy itself.59 But throughout the 1850s, 
members of Congress received proposals for a range of technical innovations in 
naval steam engines, nearly all of which promised reductions in fuel consump-
tion. Both chambers of Congress devoted time in committees and floor debates 
to wrangling over the merits of novel condensers or boilers and considering even 
more radical proposals for propulsion innovations and the question of whether 
Congress should legislate their adoption. Some proposals resulted in appropri-
ations or other legislation; others merely led members of Congress to debate 
the relationship between technological innovation and government action. 
Taken as a whole, these episodes reveal the ways fossil-fueled steam technology 
looked in the 1850s rather than in hindsight decades later. Unlike subsequent 
historians and naval analysts, engineers and politicians of the 1850s did not see 
the absence of American coaling stations around the world as the limiting con-
straint on embracing steam power. Instead, they looked to a range of technical 
innovations to exploit the advantages of new machines within the constraints 
of national policy. In the antebellum period, Americans preferred to seek tech-
nical innovations, not foreign coaling stations. Which technical innovations 
would work was a different matter, however. The English engineer Josiah Parkes 
claimed that in studying the problems of fuel consumption and engine perfor
mance “any person endowed with common powers of observation and experi-
mental tact” was “as capable of discovering the position of an engine, in the scale 
of economy, as if he were gifted with the genius of a Newton.” 60 But in practice, 
engineering could not be so easily cleaved from politics.

The inventors who approached Congress arrived at the importance of engi-
neering for fuel economy by a variety of paths. In the mid-1840s, Thomas Ew-
bank found inspiration at a New York fish market. Delayed there while shut-
tling to Harlem, Ewbank began drawing what he called “these natural propellers” 
arrayed before him—the tails of porgee, salmon, cod, mackerel, and flounder. 
Later, he would add sketches of the curves and angles of porpoises and seals, the 
webbed feet of cormorants and geese, the legs of frogs and wings of bats. Accord-
ing to Ewbank, nature held lessons for contemporary engineers. “In the tails 
and fins of fishes,” he wrote, “in wings of birds and insects, and especially in the 
palmipeds, she has nowhere sanctioned a rectangular propeller.” 61 According to 
Ewbank, as with all steam innovations to save fuel, the objective was doing more 
with less. Redesigning paddle wheels according to the lessons of nature would 
shave twelve to twenty-four hours from a transoceanic voyage “without any in-
crease of power.” 62
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Ewbank, then serving as commissioner of patents, was not solely motivated 
by the forms he found in the fish market but also by the transformation in in-
ternational communication he witnessed from his homes in New York and 
Washington. “Engineers and naval constructors, animated with the ambition of 
Olympian competitors, are preparing for a series of Atlantic chariot races,” he 
declared in one essay.63 In another, he exclaimed that “oceanic steamers are too 
essential links to the system of cheap and free postage—domestic and interna-
tional,—to be allowed to pursue undisturbed their present average passages.” 64 
For Ewbank, the pursuit of speed through improved design benefited the nation 
and demanded government attention. Ewbank lobbied Congress to appropriate 
$10,000 for additional experiments, pointing to the navy’s ability to leverage its 
size and technical sophistication to promote mechanical innovation for both 
public and private purposes. In this pursuit he was joined by navy officials. “Pri-
vate individuals cannot well make the experiments but the Government inter-
est in Steam Navigation is already sufficiently large to warrant the resolution of 
these problems,” wrote Charles B. Stuart.65 Like many similar appeals, Ewbank’s 
was rejected by the Senate’s Committee on Naval Affairs, but not before Wil-
liam Seward declared on the floor of the Senate that people of the future would 
look back on the inefficient paddle wheels of his present day and “wonder at their 
gross unmechanical action.” 66 Even if Congress failed to appropriate funds for 
further study, it began regularly debating the importance of economizing me-
chanical designs for public benefit.

A greater challenge for achieving fuel economy came from the innovation 
that made Ewbank’s research on paddle wheels increasingly outmoded—the in-
troduction of screw propellers. The navy’s Princeton, designed by John Erics-
son and launched in 1843, featured this new propulsion system, and more pro-
peller ships followed over the coming decade. But by the early 1850s, engineers 
found that the thrust these propellers produced also generated enormous fric-
tion and taxed ship engines. Screw ships had to steam slower than their paddle-
wheeled counterparts. Engineers variously applied discs, collars, and grooved 
rings in futile attempts to reduce friction and conserve fuel. An invention by 
George Parry, a peculiarly shaped circular casing of rollers, finally appeared to 
solve the problem. Parry noted the foremost advantage he offered for rotating 
screw propellers—“securing additional Speed, efficiency, and safety combined 
with a great saving in Fuel and Oil.” A navy board examined the device in 1855, 
finding it reduced coal consumption by 35 percent and shaved twenty minutes 
from a three-and-a-half-hour voyage. When navy chief engineer J. W. King 
sought to test Parry’s thrust bearing aboard the Wabash, he found it so superior 
to the ordinary one (which rapidly overheated) that he abandoned the test and 
simply continued using Parry’s device. At least fifteen firms and engineers from 
around Philadelphia and New York similarly reported superior results aboard 



their ships. Meanwhile, the expanding scope of American commercial interests 
added to its prospective value. “In China, the East Indies, or any part of the Pa-
cific Ocean, or Coast of Brazil where Coal costs $20 per ton,” wrote Parry, 
“this would effect a saving of $58.20 per day.” Parry estimated that a naval frig-
ate steaming there would save over $20,000 in a typical three-year cruise, not 
to mention avoid the reduced physical work of coaling, decrease the space needed 
for stowing fuel, and eliminate time lost in potentially hazardous ports of call.67

Stephen Mallory, chairman of the Senate’s Committee on Naval Affairs, was 
so impressed with the device that he felt he could only express his committee’s 
thoughts “by presenting to the inspection of each member of the Senate a work-
ing model of the ‘Anti-friction Box’ ” along with an account of its myriad ad-
vantages to the navy. This rolling mechanism offered a better way to relieve the 
massive friction of new screw propellers, explained Mallory, producing “greater 
speed, with saving in fuel, together with a diminished consumption of oil used 
in lubricating the thrust-bearing.” Mallory, however, advised against Congress 
mandating that the navy adopt the contrivance, but only because he was sure 
that if all the testimony Parry offered proved accurate, the navy would surely do 
so on its own. A year later, he added that government support should come from 
naval adoption rather than an outright purchase of the patent, principally be-
cause government patent rights could preclude the device’s use in the general 
economy.68

Congress proved more forthcoming with support for a particular invention 
when the request for action came from within the navy itself. In 1850, Congress 
funded the navy to experiment with variously designed steam condensers. For 
years, ships attempting ocean voyages generated steam by boiling salt water, the 
saline residues of which fouled boilers. Condensers purified water, keeping en-
gines running smoothly and with an accompanying savings in coal. Following 
the congressional appropriation, a naval scientific commission examined twenty-
nine condenser designs and found four excellent, but each in different ways. 
Faced with mixed conclusions, the navy secretary, William Graham, proposed 
brokering an agreement between the patent-holding parties, thus allowing the 
navy to combine the most desirable features of each condenser into a single de-
vice. This negotiation need not have involved Congress, but following the re-
lease of the navy commission’s equivocal report, subsequent, more conclusive 
experiments found that overwhelmingly just one condenser, invented by Joseph 
Pirsson, alone fully satisfied government needs. Of its value, according to one 
engineer who adopted it, “no better evidence is required than the fact that a 
much greater volume of steam can be produced by the same amount of fuel than 
when salt water is used.” According to an account in the New York Herald, the 
device could shave two full days off the transatlantic route between New York 
and Liverpool. Uncertain of how to proceed without incurring criticism from 
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competing patent holders, the secretary turned to Congress. As an amendment 
to the annual naval appropriations bill, Graham asked Congress to require that 
the navy adopt Pirsson’s condenser alone.69

As senators debated this appropriation bill in August 1852, they faced ques-
tions of how to deal with technological change. Should Congress specify the 
details of engine designs? Did the navy secretary not already possess sufficient 
authority to chose between competing designs? Did the Senate have the exper-
tise needed for such judgments? Party affiliation and ideology was hardly a sure 
guide. Some, like Lewis Cass (a Democrat) and John Davis (a Whig), objected 
that designs and inventions properly remained a matter for the navy. Support-
ers of having Congress mandate the adoption of Pirsson’s condenser appealed 
to the urgent need to save fuel and money. New Jersey Senator Robert Stock-
ton, a Democrat and himself a retired commodore and advocate of the naval 
adoption of new steam technology, presented the endorsements of nearly twenty 
engineers, engine builders, steamship line proprietors, and naval officers, along 
with the unified voice of the Senate’s Naval Affairs Committee, all favoring re-
quiring Pirsson’s patent for naval use. After recounting the condenser’s merits, 
Stockton exclaimed that “nothing remains for me to do but to make a long, sci-
entific discussion on the subject of marine engines, and the use of coal, to show 
the absolute necessity that something should be done to reduce the expense of 
your steam navy,” an expense Stockton estimated could be lowered by the use 
of Pirsson’s condenser by as much as $200,000 a year.70 In the end, Stockton’s 
arguments carried the day, and with Pirsson’s name removed (on principle) from 
the amendment, the Senate voted to empower the navy secretary to adopt “any 
steam-condenser which may be found best calculated for the purpose”—a cri-
terion met by Pirsson’s condenser and in language sufficiently prescriptive to 
allow the navy secretary to chose Pirsson’s design over competing ones.71

Pirsson’s condenser, which promised to save the government coal, was just 
one innovation amid a flurry of experimentation in both Britain and the United 
States to improve the economy of steam engines. But coal and steam power had 
hardly begun to transform oceanic transportation when mechanics and entre-
preneurs began experimenting with alternatives. In 1849, in a project champi-
oned by Missouri senator Thomas Hart Benton, Congress appropriated $20,000 
to Charles Grafton Page, a patent examiner and chemistry professor at Wash-
ington’s Columbian College, to pursue experiments on “electromagnetic power 
as a mechanical agent for the purposes of navigation and locomotion.” Though 
it quickly became apparent that the expense of a viable electromagnetic engine 
would be far greater than that of existing steam engines, Page hoped the public 
would evaluate his work not merely by the relative costs of zinc and coal but by 
what the National Intelligencer reported as “the cost of human life, the sacrifice 
of millions of property, and risk of many millions more”—the entire existing 



sociotechnical system for producing coal and sustaining the infrastructure for 
steam power.72

American scientists and engineers enthusiastically greeted Page’s initial 
exhibitions of his engine. His engine attracted particular attention at an 1850 
demonstration in New Haven attended by many of the leading figures of 
American science. Joseph Henry, America’s expert on electricity and magne-
tism, proclaimed his interest, while another member of the so-called American 
Lazzaroni, Benjamin Pierce, “felt astonishment and great delight.” The elder 
statesman of American science, Benjamin Silliman, was impressed by how far 
Page’s research had progressed in so short a time. Two men who had spent years 
examining coal and steam, Walter R. Johnson and William Barton Rogers, 
both discussed the new engine’s cost relative to steam, with Johnson conclud-
ing that he anticipated that the two sources of power would find complemen-
tary uses. “Where there were serious objections to the use of steam power,” he was 
reported as saying, “this power would come in very well.”73

Interest in an electromagnetic engine next reached Washington. Benton, the 
leading spokesman of the West in Congress, saw the project as both a boon to 
his state of Missouri, as it could provide a way to efficiently excavate untapped 
deposits of zinc, and his section as a whole, as it could power locomotives across 
the wide expanse of western North America on the way to increased trade with 
the Far East. But Benton was particularly interested in the nautical uses to 
which the engine might be put. Though Page designed his engine to power an 
experimental locomotive, Benton provided an exhaustive list of reasons that 
favored the electromagnetic engine over the steam engine at sea. The navy of 
the future, explained Benton, would find it “saving room in the vessel, the en-
gine and battery requiring but little space, and the fuel very compact com-
pared to coal—doing away with chimneys, smoke-stacks, and their cumbrous 
fixtures—instantaneous communicability of the full power, so important in 
changing course and avoiding collision—capacity to run a blockade, making 
no noise and showing no light, except at pleasure—simplicity in the construc-
tion of vessels—diminution of insurance from absence of danger from explo-
sions and conflagrations, and less danger from collisions.”74 The electromagnetic 
engine would eliminate the constraints imposed by coal and conventional steam 
engines and herald a new dawn of safety, savings, and security.

Still, Page’s efforts to construct an experimental electromagnetic locomotive 
succumbed to technical obstacles, and he depleted his political and financial re-
sources. His most efficient battery, a design adopted from a cell built by the 
British chemist William Grove, required zinc but also copious quantities of plat-
inum. The battery itself proved exceedingly fragile and difficult to operate. 
With little to show for his efforts, his initial appropriation quickly ran out. When 
Benton pushed his Senate colleagues for a second round of funding, twice as 
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large as the first, they balked, and Page instead futilely tried supporting his work 
on his own. Lacking adequate resources, assistants, and technical expertise, 
Page saw his trial locomotive barely travel a few miles before its batteries quickly 
fell apart.75

No challenge to the limits of fuel economy, however, elicited as much antici-
pation and subsequent sense of failure as John Ericsson’s hot air or “caloric” 
engine. Before the development of thermodynamics in the 1850s, Ericsson’s ca-
loric engine represented one of many attempts to devise a source of motive 
power superior to steam in cost, convenience, and economy of fuel. Unlike 
Page’s electromagnetic engine, these many and varied attempts relied on the 
same basic principles of steam engines—using a fluid to propel an oscillating 
piston—but they substituted various agents for steam. Since the late eighteenth 
century, mechanics had experimented with engines propelled by substances as 
varied as alcohol, ether, mercury, and carbonic acid. The U.S. Navy investigated 
a carbon bisulphide engine in the late 1850s, a design that would periodically re-
surface for decades afterward. Ericsson, however, focused on pistons powered 
solely by atmospheric air, a substance universally (and freely) available. Employ-
ing air meant no need for frequent replenishment with fresh water, a challenge 
at sea or in arid terrain. Most importantly, Ericsson promised a vehicle that 
would consume a mere fraction of the coal as a comparable steam engine, just 
enough to put the caloric engine in motion and keep it moving as it slowly 
lost heat.76

Ericsson’s efforts to champion caloric engines spanned two decades. After 
leaving his native Sweden for London in 1826 to pursue a career in engineering, 
he spent six years crafting various machines to improve the fuel economy of 
steam engines through new designs or added apparatuses. None proved satis-
factory. By 1833, convinced that heat—“caloric”—was a physical quantity that 
could produce effects without changing itself, Ericsson constructed his first ca-
loric engine. This five horsepower model included the key elements, what he 
called “regenerators,” that Ericsson would employ in later versions, including his 
largest experiment aboard the ship bearing his name in 1853. Regenerators re-
captured the caloric of heated air that had already been used to raise a piston, 
held it, and then imparted it to a fresh blast of air to raise the piston still more 
times. To begin the cycle, the engine called only for a small quantity of coal, the 
substance whose relative scarcity and expense lay behind the project. Ericsson 
insisted his engine was not quite perpetual motion—some heat would indeed 
be lost and need occasionally to be replenished—but the design promised fan-
tastic savings of fuel. Ericsson’s nineteenth-century biographer characterized the 
inventor’s ambition as “to remove farther into the future the inevitable period 
when the world’s coal supply will be exhausted.”77



After several more years in England, in 1839, Ericsson sailed for America. For 
the next dozen years, he labored on a range of projects, including an ill-fated 
navy propeller steamer, the Princeton, but he also continued his research on ca-
loric engines.78 In the decade after 1840, he constructed eight new prototypes 
of progressively larger size and expense. In 1851, Ericsson built a ninth model: 
it cost $17,000 more than all his previous engines combined and was capable of 
running for three or more hours without refueling. Its complex network of heat-
retaining wire mesh effectively recycled waste heat but could not yet produce 
enough power to compete economically with steam. By late 1851, Ericsson was 
ready to seek investors for a full-sized prototype, to run aboard a specially de-
signed ship. Financially underwritten by some $500,000 from New York mer-
chants and bankers and constructed at a breakneck pace, the Ericsson launched 
in New York harbor in September 1852, beginning its trial voyage on January 11, 
1853.79 Ericsson’s creation was nothing if not original. Examining the ship be-
fore its launch, the navy’s former engineer in chief Charles Haswell pronounced 
it “the strangest ship out of the port.”80

For expectant observers, the Ericsson evoked more than simple wonder at its 
design, for it was a machine whose operation blurred the line between the liv-
ing and the inert. It was “the breathing ship,” according to a party of early pas-
sengers, “an immense breathing monster,” and a vessel “with lungs, respiratory 
organs, and every visible sign of vitality.” The New York press nearly universally 
fawned over it. The Tribune trumpeted that “the age of Steam is closed; the age 
of Caloric opens.” The Express emphasized the engine’s ultimate advantages: 
“Economy in fuel, economy in space, economy in manual labor, and economy 
in the expense of machinery.” Turning to the great reduction of dangerous 
engine-room jobs to as few as a fifth of what steam required, the paper added 
that “there is what perhaps ought to be valued more than all the rest, economy 
in human life.” The Times proclaimed that “no mechanical event since the time 
of Fulton has promised so well for the interest of mankind.” As for the unpre
cedented mobility the engine offered, the paper noted that “the vessel will be 
able to carry her coals for the longest trips out and back, even should the voy-
age be extended beyond the customary route of our packet steamers.” In con-
trast, “steamships can carry a supply sufficient only for a single trip.” The only 
sour note came from Scientific American editor Orson Munn, who had snuck 
aboard uninvited. Munn leveled his criticism more at his credulous colleagues 
in the press than the inventor, calling Ericsson “more modest in lauding the 
merits of his invention, than the few un-scientific croakers who blunderingly call 
the invention a new motive power.”81

Despite Munn’s grousing, when Ericsson took the ship to sea for a voyage to 
Washington, the vessel was a roaring success. It kept good time in bad weather 
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along the coast, and navy commander Joshua Sands, along for the voyage, ex-
pressed his surprise at the coolness of the ship’s fire rooms and the ability of a 
single tender to keep the ship supplied with coal. As word of the voyage reached 
New Orleans, the Times-Picayune opined that once Ericsson engines would be 
seen on the continent’s inland waterways, the labor needed to operate steam-
boats would fall by as much as 80 percent and the cost of fuel would drop even 
more. “New Orleans will then be better able to compete with the East and North 
than she now is,” the paper wrote, “for freights will fall enormously, and boats 
will increase enormously, and the river will thus be enabled to compete to some 
advantage with railroads.”82 The ship similarly captured the imaginations of 
politicians eager to apply the innovation to the same challenges steam vessels 
faced in the realm of international trade and in shoring up sectional economies. 
At a banquet in February, just as the Ericsson was making its way from New York 
to Washington, Alexander Stephens of Georgia—later the Confederate vice 
president—toasted his hosts and a gathering of political dignitaries with a re-
quest to remember the need for mail steam packets for the south. “Steamers,” 
he exclaimed, “no, not steamers, for they were behind the times—but an Eric-
sson motor or two.”83

Once anchored in Alexandria, Virginia, Ericsson and his ship were met by 
a delegation headed by President Fillmore and his successor, who had just ar-
rived, Franklin Pierce. Accompanying them was a party of over a hundred—
the sitting cabinet, the heads of naval bureaus, four commodores, distinguished 
younger officers like Charles Wilkes and Matthew Maury, and three members 
of the House Committee on Naval Affairs. Mail steamer champion Thomas 
Butler King was there, as was editor and power broker Francis P. Blair, former 
speaker of the house Robert Winthrop, the visiting William Thackeray, and lit-
erary light (and former diplomat) Washington Irving. “The Ericsson appeared 
to justify all that had been said in her praise,” Irving wrote his sister, “and prom-
ises to produce a great change in navigation.” Irving may have watched as the 
two presidents, Ericsson, the secretary of state, Edward Everett, and the navy 
secretary, John P. Kennedy (who had organized the demonstration) illustrated 
the engine’s power by sitting atop one of her pistons as it rhythmically “breathed” 
up and down. The enthusiastic Kennedy anticipated contracting with Ericsson 
to build a caloric frigate for the government, a recommendation he passed along 
to the House Committee on Naval Affairs.84

The committee’s chairman, a pro-navy Democrat from Tennessee named 
Frederick Stanton, embraced the proposal. His committee endorsed it, too, but 
it soon met a roadblock of parliamentary dysfunction. That year, partisan dead-
lock in the House had ground the normal mechanisms of the legislative pro
cess to a halt. Stanton found himself stymied in his attempts to persuade the full 
chamber to even consider a bill recommended by his committee to appropriate 



$2.5 million toward building eight new vessels that used either steam power or 
Ericsson’s new hot air engine. Abandoning his efforts to force the House to con-
sider the full bill, Stanton tried to raise the proposal again in late February, the 
day after the public demonstration in Alexandria. With the thirty-second Con-
gress just days from ending, Stanton attempted to secure an amendment to the 
regular naval appropriation. This proposal called for six ships, at least two frig-
ates of which would be built by Ericsson with his novel power system. Erics-
son, Stanton assured his colleagues, promised “that they will acquire a speed of 
ten miles an hour, and burn only eight tons of coal per day” and guaranteed a 
plan whose technical innovations, whether through steam or hot air, “will se-
cure economy in the expenditures of the Navy Department.” Still, though the 
proposal had garnered considerable support, opponents engaged in still more 
parliamentary maneuvers, with the chair ultimately ruling that an amendment 
for new construction was out of order, as it did not appropriate funds for any 
already existing authorization, and declaring that the naval appropriation must 
be limited only to the repair of existing vessels. Stanton protested in exaspera-
tion that there was no law authorizing the repair of vessels either and demanded 
the matter be appealed to the rest of the chamber. After several minutes of can-
vassing, Stanton lost by a single vote, sixty-one to sixty.85

This legislative defeat began the end of the caloric engine’s seemingly inevi-
table triumph over steam. Congress never funded the ships. Ericsson, mean-
while, returned to New York to improve the design and increase the power of 
the engines. As part of this work, he continued planning the construction of 
caloric ships for the navy. On April 27, 1854, on a trial run off Sandy Hook, 
Ericsson reported reaching a record eleven miles an hour without even pushing 
the engine to its fullest, consuming coal at close to the promised rate of eight 
tons per day. But despite an otherwise calm day, a sudden tornado struck the 
ship, dunking its starboard side and causing a rush of seawater to flood into her 
portholes. Minutes later, the ship was entirely underwater. A distraught Erics-
son conceded that even after raising the ship, repairing her caloric engine would 
be too costly, so he consented to replacing it with more conventional steam 
power.86

Whether caloric engines ever really offered an alternative to steam remains 
a complicated question. The engines occupied too much space aboard the Erics
son to leave room for other essential features like cargo or armaments. At the 
size required, the machinery also reached higher temperatures than most 
nineteenth-century materials could handle for long periods of time. Still, smaller 
caloric engines became popular in the years that followed 1854. The inventor’s 
biographer notes that Ericsson sold a thousand engines in two years and as many 
as three thousand over the years that followed. They found employment 
powering small yachts, pumping water, and driving sewing machines. One 
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promotional manual of 1860—itself printed by a press powered by a caloric 
engine—prominently advertised that the engine consumed only a third the coal 
as a comparable steam engine, and numerous testimonials affirmed the value of 
its simple operation and savings of fuel. By this time, however, Ericsson had 
abandoned his efforts to persuade the government to adopt his invention. His 
promise to the government of economy through a radical engineering innova-
tion remained unfulfilled.87

Which brings us back to the Sherman committee of 1859. Just as an assess-
ment of the value of Ericsson’s caloric engine remained elusive, so too an authori-
tative technical resolution to the best design of steamship boilers remained out 
of reach. Here, partisan politics clouded definitive conclusions. Three of its five 
members, two Democrats and one Know-Nothing, voted essentially to acknowl-
edge mismanagement and errors of judgment in the Navy Department but 
absolved anyone with authority of any actual responsibility. According to the 
majority, the Brooklyn Navy Yard indeed exhibited “glaring abuses” but they 
had grown slowly over so long a period of time, no one administration could be 
held accountable. The anthracite coal agent, they concluded, had become a 
worthless sinecure, but no one in the navy was at fault and, in any event, the 
navy always got the best coal at a reasonable price anyway. There was no evi-
dence of corruption in the awarding of engine contracts, only the zeal of the 
secretary to maintain “the good of the public and the interests of the service.” 
On the other hand, Sherman and his fellow Republican David Ritchie came to 
different conclusions, blaming navy secretary Isaac Toucey directly for appoint-
ing a coal agent with no knowledge of the business, for abuses of patronage in 
the navy yards, for supposedly granting contracts based on party membership, 
and especially for allowing navy engineer Daniel Martin to sit on boards of en-
gineers when he held patent interests in the matters under consideration, a 
failure for which they demanded congressional censure. Congress took no ac-
tion during the remainder of the thirty-fifth Congress, which ended a week 
after the reports were released, but a year later, Sherman forced the issue again 
and won passage of five resolutions, each condemning the management of Isaac 
Toucey’s navy.88

Was Martin’s patented vertical boiler design inferior to unpatented horizon-
tal boilers? This question is only answerable in specific contexts. Every part of 
an antebellum steamship was an evolving element of what were perhaps the most 
sophisticated technological systems of their day. Particular innovations like 
Martin’s boiler were superior when the boiler was boiling salt water, as it allowed 
the easy removal of saline incrustations that accreted inside boilers, but not when 
it was boiling fresh water, which was becoming increasingly common in the late 
1850s with the use of surface condensers.89



Twenty years later, the navy engineer Benjamin Isherwood would note that 
Martin’s vertical boilers consumed coal more economically than horizontal al-
ternatives of the same dimensions, suggesting that their commercial rejection 
by engine builders in both the United States and Britain was a result of manu-
facturers’ incentive structure, not the inferiority of the design. Marine engineer-
ing firms, Isherwood noted, typically built their engines for fixed fees to pro-
duce ships of stated horsepower or speed. Martin’s vertical boilers were more 
expensive to build and weighed more than other designs. Yet they consumed 
coal more efficiently and could thus be more economical for consumers in the 
long run. Since the manufacturers never paid for coal, they rarely paid atten-
tion to this cost.90

The problem also reflected fundamentally different ways of conceiving of the 
process of engineering itself. Edward Dickerson, a New York patent lawyer and 
partner in the engineering firm Sickels and Dickerson (and informal consultant 
to navy secretary Isaac Toucey), explained the philosophy of steam engine de-
sign through what he called the “two theories upon which engines are built,” 
exemplified by the country saw mill and the precision marine engine. “The one 
is to make the simplest possible form of a machine,” he explained, “without 
regard to its efficiency. The other is to make a machine that will develop the 
highest possible power from the steam, and then to make that as simple as it can 
be made without detriment to its efficiency.” With an abundance of fuel, the 
country steam engine could afford to be inefficient. The steamship at sea could 
not. But what the navy lacked in fuel it compensated for with labor, for it could 
afford to dedicate a crew to maintaining the marine engines to a degree not pos-
sible in the old country saw mill. That, at least, was the theory, and Dickerson 
was among those engineers who believed the navy had so far failed to see the 
difference, the consequence of which was wasteful engines, weak ships, and a 
considerable waste of precious coal. “Heretofore we have been making for the 
man-of-war the same engine which was adapted to the country saw mill, to get 
the engine into as few pieces as possible and then to attain as much efficiency 
as possible with that simplicity. In other words,” he explained, “we have been 
making the engine for the engineer, instead of making the engineer for the 
engine.”91

During and after the Civil War, Dickerson would engage in a public and ac-
rimonious fight with engineer in chief Benjamin Isherwood. Historians have 
not remembered Dickerson kindly, in large part for his aggressive attacks on the 
integrity of Isherwood and the naval administration. He has also been criticized 
for a series of failed projects like the engines for the navy’s Pensacola that went 
over budget and under specifications using engine designs of baffling complex-
ity. Isherwood, in contrast, has been characterized as an engineering visionary, 
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having undertaken influential experiments on coal and steam engines, not to 
mention having successfully designed numerous vessels. Yet Dickerson’s testi-
mony to the Sherman committee reveals a great deal about his philosophy, which 
was no less innovative than Isherwood’s, even if the two men could not under-
stand or value each other. Dickerson conceded the complexity of his designs but 
justified them in the name of efficiency—a term he repeatedly employed in its 
modern connotation with reference to measurable characteristics of steam 
engines—and claimed that in the long term, experience would make it possible 
to simplify them. It was an approach to engineering that for all of Dickerson’s 
failures would become increasingly common in the decades that followed.92

Until then, the pursuit of economy remained the prevailing American ap-
proach to addressing the new challenges created by steam power. Between 
combustion experiments and new engineering innovations (or attempted inno-
vations), Americans tried to alleviate the constraints imposed by coal. Rather 
than rethink their expectations of ocean travel, Americans sought economy, 
hoping to reap all the advantages in speed and power that steam offered while 
somehow retaining the freedom to travel long distances at low costs more char-
acteristic of sailing vessels.

Still, through the 1850s, even with improvements in engine and boiler econ-
omy and a greater understanding among engineers of the properties of differ-
ent varieties of coal, American steamers struggled when operating far from do-
mestic ports. “At foreign stations we have to buy coal from merchants and 
other persons who have shipped it there for sale,” explained John Lenthall, chief 
of the Bureau of Construction, Equipment, and Repairs, the governmental de-
partment that was responsible for coal purchases, “and we must buy such as 
the market affords. We can have no assurance that we can obtain the best coal.” 
Lenthall believed that the superiority of Pennsylvania anthracite demanded that 
the navy continue shipping it to foreign stations.93 Others saw a different future, 
hoping to develop coal resources in distant lands themselves.



ch a p ter t hr ee

The Economy of Time and Space

By our recent acquisitions on the Pacific, Asia has suddenly become our 
neighbor, with a placid, intervening ocean, inviting our steamships upon 
the track of a commerce greater than that of all Europe combined.”

Robert J. Walker, Report of the Secretary of the Treasury, December 9, 1848

After returning in September 1845 from circumnavigating the globe, Captain 
John Percival of the USS Constitution did what many frustrated public ser-
vants before him had done: he asked Congress to be paid. The trouble was a 
question of law. While preparing for sea in early 1844, Percival had asked Presi-
dent Tyler if he might employ a naturalist for his coming voyage to the East 
Indies. Tyler agreed, as did the acting secretary of the navy, Lewis Warrington. 
But Warrington cautioned that there was no provision in naval statutes to raise 
the number of officers serving the ship without congressional approval. The cap-
tain, however, believed he found a clever solution. Percival’s choice for the post, 
John Chandler, was also a clergyman. Percival could thus appoint him to serve as 
the ship’s chaplain—at the ample annual salary of $1,200—while assigning him 
additional scientific pursuits once at sea.

Though Percival refrained from disclosing this appointment until leaving the 
United States, it is unlikely that either the auditor at the Treasury Department 
or members of Congress would have much cared had Chandler not fallen ill en 
route to Rio and, once there, been discharged from the ship. Finding himself 
once again in need of a naturalist, Percival hired a native Pennsylvanian resid-
ing in Brazil, a Dr. J. C. Reinhardt. Reinhardt was fortunately skilled as a nat-
ural historian but, unlike the man he replaced, not as a minister of the gospel. 
Percival appointed him naturalist anyway (at the lower pay of a passed midship-
man), then set sail for the Far East. Upon returning to Boston a year later, the 
captain found that the Treasury had rejected his claims for reimbursement for 
the pay of both men, thus leading to his appeal to Congress.1

Part of Percival’s troubles in paying his naturalists derived from the ambig-
uous purposes of the cruise itself. The Tyler administration had presented it not 
as a scientific voyage, like Charles Wilkes’s recent United States South Seas Ex-
ploring Expedition around the Pacific, but instead as a trade mission. His task 
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was to promote American commercial opportunities around the Indian Ocean 
rim, and his well-publicized instructions from navy secretary David Henshaw 
had directed him to visit lands remote from the usual currents of American ex-
change like Mozambique, Madagascar, and Cochin China. His objectives in-
cluded encouraging American trade, fostering amity among nations, and gath-
ering intelligence on “the people, resources and commerce” along his journey.2

Though merchants in Boston and other commercial cities applauded the mis-
sion, this expansive charge and exotic itinerary made it unpopular among 
many members of Congress. Whig Congressmen were already alienated from 
Tyler, the “accidental” president, because his positions opposed much of his 
nominal party’s platform. Democrats disliked him for having bolted to the 
Whigs in 1835. When news of the Constitution’s expedition first broke, members 
of both parties lampooned it by circulating a satirical letter mocking Henshaw’s 
instructions. Casting Tyler as “King Jonathan,” the letter purported to direct the 
fictional Percival to contact Tyler-connected merchants in Bombay and “eat as 
much curry & rice with them as may suit your digestive organs,” sail in adverse 
weather, and in an admonition critical of the lengthy and unfocused itinerary, 
remember that “the best way of keeping out of harms way is to remain in Port 
the shortest possible time.”3

When Percival returned seeking reimbursement for his naturalists, partisan 
politics intervened. Whigs generally supported relief (under the theory that if 
anyone was at fault, it was Tyler for having approved the appointment), while 
Democrats were split. Among the Democratic opposition, Indiana’s Jesse Bright 
warned against those “who would be glad to ship themselves on board the pub-
lic ships as naturalists and men of science, and thus go a bug hunting or pos-
sum catching, if they can travel free or at the public expense.”4 The leader of the 
charge to prevent reimbursement, Ohio’s William Allen, railed against Percival’s 
apparent violation of law and claimed that a naturalist at sea was so patently use-
less a post that it must have been cover for greater corruption still. According 
to Allen, Percival’s actions constituted a “plain” and “palpable” constitutional 
violation and a “flagrant abuse in that arm of the public service.”5

As Allen suspected, there was indeed more to this story, just not what he had 
imagined. After Allen finished leveling his accusations, David Yulee of Florida, 
himself a Democrat and an influential member of the Committee on Naval Af-
fairs, subsequently rose to reveal the secret purpose of the cruise, until then 
kept even from most members of Congress. “The true object of the expedition,” 
explained Yulee, “although ostensibly to sail around the globe, was to secure to 
the United States the benefit of the coal mines in the island of Borneo, situated 
in the Asiatic seas.” A trade mission it was, but one specifically outfitted to meet 
the needs of American merchants seeking to compete in the region with Brit-
ish steam vessels. Percival had sought a naturalist to evaluate coal deposits re-
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cently discovered on and around Borneo, near enough to the commercial marts 
of Canton and Shanghai to supply prospective lines of American steamers across 
the Pacific. Yulee’s unexpected revelation effectively ended debate and ensured 
that Percival would receive his money. The naturalists had been appointed for 
a vital, but sensitive, public purpose. But the disclosure also illuminated for the 
first time the measures that agents of the United States were beginning to take 
to ensure the availability of coal in distant lands.6

Few Americans in the mid-nineteenth century knew much about Borneo, 
Canton, or Shanghai, and fewer still had actually seen the other side of the 
world. But Americans imagined how to travel to these places long before they 
knew anything about what they would find when they got there. However dis-
tant in miles or culture, steam power made these once distant places at least 
seem closer or made them seem like they would be closer in the very near future. 
This sense derived from a changing perception of space and time. As historians 
have often noted, in the mid-nineteenth century, whether in the context of the 
postal service, railroads, or steamships, Americans pointed to the “annihilation 
of space and time” with a messianic zeal. Early railroad riders described how the 
spaces and places between destinations faded into a blur, while the need to man-
age railway schedules helped eliminate local time in favor of “railway” or “stan-
dard” time.7 But few Americans actually involved in building the new networks 
of transportation and communication employed the language of annihilation. 
For them, the economy of space and especially of time, not their annihilation, 
remained the guiding conceptual metaphor. According to Francis Lieber’s 1845 
Encyclopaedia Americana, the value of machinery in achieving this economy of 
time was “too apparent to require illustration.”8

The measurement of the economy of time and space, however, was always 
relative—faster communication was no intrinsic virtue but faster communica-
tion than the British was. This competitive economy became even more press-
ing after the annexation of California, a point noted by Robert J. Walker, the 
secretary of the treasury, at the close of the Mexican War. With the new Pacific 
territory, combined with transit through Panama from the East Coast and Gulf 
of Mexico ports, “we would be much nearer to the west coast of America, as well 
as Asia, than any European power,” wrote Walker, “and with the best steamships 
in adequate number, with the greater certainty of the voyage, of the period of 
arrival and departure, and economy of time and saving of interest, and with di-
minished cost of carriage, we would ultimately supply the western coast of 
America, as well as Asia, with our products and manufactures on better terms 
than any European nation.” Pursuing the economy of space and time encour-
aged Americans to reimagine the geography of global trade made possible by 
steam power, and this focus on new places led to interest in coal on distant 
shores. This chapter explores antebellum American efforts to secure coal in east 
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Asia, putting particular emphasis on the ways geological knowledge undergirded 
these diplomatic efforts.9

“A Beautiful Fact”
The American interest in coal from Borneo had come about entirely by accident. 
In 1836, an American merchant house in Canton, Olyphant and Company, 
began outfitting the brig Himmaleh to begin commerce with the sultan of 
Brunei. Olyphant sought a revival of the pepper trade, which had flourished in 
the late eighteenth century but suffered a more recent decline. At the same time 
that Olyphant planned this voyage, the British and Foreign Bible Society, a 
missionary organization operating from Batavia and Manila, was seeking fur-
ther access to southeast Asia. Olyphant and the Bible Society agreed to work 
together, a collaboration eased by the strong Quaker faith of the trading house’s 
founder, David  W.  C. Olyphant (his company was but one of two western 
houses in Asia that avoided the opium trade). The bible society’s Far Eastern 
representative, George Tradescant Lay, who joined the Himmaleh in Macao, 
had experience in natural history, having served as naturalist aboard the HMS 
Blossom during its Pacific voyage in the late 1820s. By May 10, 1837, Lay and the 
Himmaleh reached Brunei.10

It was here that Lay stumbled on something unexpected. While a guest in 
the sultan’s palace, Lay received a sample of local coal brought to the court for 
his perusal. Pressing his hosts for its origin, he could determine only that it came 
from “Kianggi,” though to his chagrin “no one could point out the spot, nor had 
any definite idea of the extent and limits of this Kianggi.” Eventually, a court of-
ficial claimed to know the place and offered to supply the Himmaleh, but there 
the matter rested until nearly the end of Lay’s visit to Borneo. Returning from 
a final trek outside the city, Lay and a companion paused for refreshments be-
side a fresh spring. While his partner drank, Lay continued to explore. “I struck 
my hammer upon what seemed to be a vein of sandstone,” he later recalled, “but 
to my very great delight, I discovered that it was the very thing I had so often 
sought for in vain, the coal of ‘Kianggi.’ ” Lay called the discovery “a beautiful 
fact.”11

Lay published his memoirs of the voyage in New York two years later, and 
knowledge of his discovery spread quickly in both Britain and the United States 
(Salmon Chase, later Lincoln’s first treasury secretary, reported reading the ac-
count before bed in 1841).12 In 1842, the British governor of Bengal appointed 
agents to begin testing Borneo’s coal for steaming purposes. The agents consti-
tuted the Committee for Investigating the Coal and Mineral Resources of In-
dia, which found that Borneo’s coal appeared to be an outstanding steamship 
fuel. This announcement inspired the editors of the English-language Singapore 
Free Press to applaud the news. “There is no quarter in the East where a Coal 



Depot would be more valuable or is more urgently required,” they wrote. No 
other part of the world offered the British greater promise of commercial gain 
and yet presented greater obstacles to the flow of goods and information. Brit-
ish steamers in the region then depended on coal from Burdwan in Bengal or 
even more distant England. Penang and Singapore occasionally exhausted their 
coal stocks altogether. British traders in Singapore believed that “a mine at Bor-
neo would serve to keep those two Stations well supplied and thereby greatly 
facilitate our Steam communication with China.” With communication would 
come trade, and with trade, wealth and power.13

But George Lay and merchants in Singapore were not the only British sub-
jects interested in Brunei. As news of coal in Borneo percolated through the 
trading houses and consulates of southeast Asia, James Brooke was just begin-
ning his career in the region. Brooke, an adventurer, admirer of Singapore 
founder Sir Stamford Raffles, and heir to a substantial fortune, had grand vi-
sions for Borneo, its people, and its resources. With proper aid from Parliament, 
he anticipated subduing regional piracy, quashing the seemingly endless contests 
for power within the Brunei court, and developing the resources and commerce 
of southeast Asia. Brooke began his enterprise on Borneo pledging a different 
kind of empire, seeking what he called “a pure spot in the troubled ocean of 
colonial politics.” Should any local resource draw investment from Europe, 
Brooke intended a share of that capital to enrich the local court and encourage 
political stability and economic growth—and Borneo had no shortage of 
resources. Brunei and Sarawak, together comprising the northwest coast of the 
island, possessed a bounty of potential commodities, from the pepper sought 
by Olyphant to even more exotic coconuts, birds’ nests, and tortoise shells. 
Elsewhere on the island, one might find gutta percha, bees’ wax, vegetable wax, 
and betel nuts, as well as oils, camphor, and ebony wood. And then there was 
the coal.14

Brooke had learned of Lay’s coal discoveries, and since his own arrival in 
Brunei in 1838, additional coal outcrops had been identified around the city. By 
March 1843, Brooke had concluded that the British government ought to secure 
an outright monopoly of the coal and establish a naval station nearby.15 Never-
theless, he maintained his skepticism that coal was in fact the most valuable of-
fering of the region, and for almost two years, he took little decisive action. 
“The truth is,” Brooke confided to a friend on New Year’s Eve 1844, that British 
officials “are pottering about coal and neglecting far greater objects.” These 
greater objects included suppressing piracy, stabilizing the court, and securing 
British supremacy in commerce. “Coal there is,” Brooke conceded, “the coun-
try is a coal country, but when gentlemen are sent to make specific reports, it is 
not known that great difficulty exists in finding this coal, and that the search, 
in a wild country, will occupy months, or else the report will be imperfect.”16 
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Traces of coal, even coal suitable for steam engines, did not immediately trans-
late into the availability of the fuel.

Brooke changed his mind on the central importance of coal in the region 
three months later, after one more discovery persuaded him to reconsider the 
strategic and commercial value of the island. Brooke had learned that while ex-
ploring the island of Labuan, located at the entrance to Brunei Bay, a British 
navy lieutenant named Leopold George Heath had encountered a large coal 
seam. The outcrop was abundant and easily mined. Captain Rodney Mundy of 
the Royal Navy, a friend and admirer of Brooke, related that engineers aboard 
the British steamer Nemesis “report it to be the best coal for steaming purposes 
which they have met with in India.” It was also easy to burn and deposited only 
an inconsequential residue of ash. Samples of Labuan coal soon made their way 
to Britain, along with news of the discovery. Chemical experiments performed 
at London’s Museum of Practical Geology by Dr. Lyon Playfair confirmed its 
high carbon and low ash content. Geologist Henry de la Beche, Playfair’s col-
league, advised “that the coal of Labuan should be systematically and carefully 
worked” to protect the deposits for future mining.17 Brooke at last conceded that 
Borneo contained more coal than even he had originally anticipated. “I now 
begin to think it really may become a prize some future day to our steamers,” 
he wrote.18

“Labuan” is a Malay word for “anchorage.” The island is some eleven miles 
long, roughly forty square miles in area, an isosceles triangle with a bite taken 
out of the base and tapering to a point in the north. It was near all the major 
commercial ports in southeast Asia: 650 miles from Manila, 707 from Singa-
pore, 984 from Siam, 1,009 from Hong Kong. Owing to the coal discovery and 
reports of its steaming qualities, the island came to figure into great power strug-
gles in southeast Asia. “Should there ever be another war,” wrote Mundy, “the 
command of this coal district will be of vast importance; and in the mean time, 
the quickly increasing numbers of steamers in the neighboring seas will prob-
ably draw their supplies from there.”19

As the island was uninhabited, strategically located, and now known to con-
tain large quantities of coal, British expatriates began discussing the prospects 
of a formal colony. A new settlement on Labuan would “almost perfect the chain 
of posts that connects, by means of steam navigation, Southampton with Vic-
toria in Hong Kong,” reported the Singapore Free Press. This network already 
linked England to China via coaling bases in Malta, Alexandria, Suez, Aden, 
the Ceylon port of Galle, Singapore, and finally Hong Kong. According to the 
paper, “in a very few years we may expect to see the world fairly belted by the 
steam navy of England.”20

Americans had other ideas. They were also paying attention to the discov-
ery of coal on Labuan, but given their weaker diplomatic and commercial posi-
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tion, could not follow Brooke and entertain thoughts of a coal monopoly. When 
David Henshaw, the secretary of the navy, learned of the coal, he assigned John 
Percival and the Constitution the task of gaining access for the United States to 
support American steamers in the region and across the Pacific. Though Hen-
shaw’s public instructions to Percival acknowledged that the ship’s ultimate 
route depended on conditions of climate, weather, health, and politics far be-
yond the limits of advance planning, he insisted in his secret instructions that 
the ship visit Borneo. “It is represented that this island possesses Coal mines of 
great richness,” he explained to Percival, “both for quantity and quality. Your 
enquiries will therefore be especially directed to this subject, of finding coal that 
can be readily procured for the use of sea steamers; and if deposits be found, eas-
ily accessible, for supplying steamers or other vessels. You are authorized to 
purchase a right to such mine, for the United States, of the Government which 
owns it, at a reasonable compensation.”21 Ensuring access to the island for fu-
ture commercial vessels, not control of it as a colonial outpost, was to guide 
Percival’s mission.

In this sketch, Leopold George Heath illustrated his 1845 discovery of coal on the 
small island of Labuan, off the coast of Borneo. Heath was then a twenty-eight-year-
old Royal Navy lieutenant serving in the East Indies station aboard the HMS Iris; he 
would later serve as the island’s colonial governor. Labuan coal would attract Ameri-
cans aboard the USS Constitution, sent by the Tyler administration to investigate coal 
deposits in southeast Asia for prospective American steam lines. Rodney Mundy, Nar-
rative of Events in Borneo and Celebes: Down to the Occupation of Labuan (London: 
John Murray, 1848), 2, plate facing 348.
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By the time the ship approached Borneo in March 1845, the object of the Con-
stitution’s visit there was known to the crew. One crewmember, Henry George 
Thomas, recorded that “we had reports that there was abundant coal in the area 
and we hoped that an agreement between the Sultan and our country could be 
reached” over mining it. Thomas and others had also heard rumors of Brunei’s 
association with regional piracy, though the crew’s “extra defenses” proved un-
necessary when the Sultan warmly welcomed the ship’s expedition with a nine-
gun salute.22

Negotiations took place almost immediately. Percival, for his part, had long 
suffered from gout and found his condition deteriorating as the ship approached 
Brunei. Too ill to play diplomat, he sent Lieutenant William C. Chaplin to the 
royal court in his place. Also absent was James Brooke, then away visiting Sin-
gapore. At the palace, Chaplin introduced his party as representatives of the 
sultan of America, boasting of his nation’s maritime strength and extensive 
trade. Offering the sultan (of Brunei) samples of American goods, he announced 
his desire to open a regular commerce with the country, promising abundant 
revenue from trade duties and the gift (from the American sultan) of American 
manufacturing. The sultan, Omar Ali, acknowledged the offer but explained 
that only weeks before, he had given the English “the exclusive right of trade in 
Borneo Proper and now he could do nothing for America.” Chaplin protested 
that such a policy ran counter to the usual arrangements for international com-
merce. He insisted that exclusive rights limited the development of industry, 
the arts, and agriculture. The prohibition of trade was, in fact, a violation of the 
natural order. As he informed Washington, he explained to the court that “the 
Divine Hand for a wise purpose had not deposited the fruits of the earth equally 
and alike upon every country and climate, and that when it was too late, the 
Sultan might have cause to regret so ruinous a policy.” Omar Ali remained un-
moved, explaining that with the absence of James Brooke, the new English 
rajah, they could conduct no substantive business.23

Nevertheless, Chaplin persisted with his negotiations. When he broached the 
subject of coal, he was rebuffed a second time. According to Chaplin’s report, 
the sultan explained that barely three weeks previously, an English steamer 
brought “a special agent of the Queen of England who had purchased the ex-
clusive right to all the coal” in the sultan’s “dominions.” At first, this response 
tempted Chaplin to conclude that the court was merely bargaining for better 
terms in the negotiation. Yet as he recalled events and observations from the 
preceding month, viewed with a newfound clarity, he concluded otherwise. 
Chaplin was aware, for instance, of James Brooke’s entreaties to the British 
crown to incorporate his influence in Brunei into the formal British empire. The 
lieutenant also realized the significance of a November announcement from 
the Royal Navy creating a “special agent” to Borneo. The agent, Captain Charles 



Bethune, had reached Singapore while the Americans were recuperating there 
from weeks of shipboard illness. Bethune suddenly left his sailing ship for a 
steamer and unexpectedly altered the course of that ship for what was, to the 
Americans, an unknown destination. All this “at a time when we had reason to 
know that he was aware of the destination and object of this Ship.” To Chap-
lin, the conclusion was unmistakable. Bethune had hurried to Brunei to con-
clude a commercial treaty before the Americans could arrive. The British had 
not only bested the Americans in securing trade with Borneo but in “that which 
is still more important,” according to Chaplin, namely, “the use of the immense 
mines of coal supposed to exist, in this part of the Island, which in course of 
time must render incalculable benefits to commerce, when Steam, already an 
important auxiliary, becomes a chief agent in the Commerce of the world.” But 
Chaplin’s appeals led nowhere and the American party soon left the island hav-
ing failed in their central objective.24

Before hauling anchor, Percival allowed J. C. Reinhardt, the naturalist he had 
employed in Rio, to make a brief, if futile, reconnaissance of coal on Labuan. 
The island lay twelve miles from the ship, and upon landing Reinhardt began 
a hurried three hours of observing and collecting specimens. Impenetrable veg-
etation prevented him from trekking more than half a mile into the forest, but 
even close to shore he recorded local topography, noted an unknown species of 
black squirrel, and disemboweled a sea snake for preservation. But he saw no 
trace of coal, which he reasoned must be found on the other side of the island. 
Since access to fuel, not scientific observation, had been the central motive for 
the mission, Reinhardt concluded that little could have been gained had he 
found some in any event. Labuan was indeed “an interesting place to a natural-
ist,” but “a survey of the coal field here could have been of no benefit to our 
country” now that Brooke had apparently secured British control. Without the 
prospect of further negotiations, “it could only have been of interest to science 
to have remained there,” Reinhardt concluded. And he was not employed to 
worry about science.25

After Brooke returned from Singapore, the court in Brunei reported that the 
Americans had proposed protecting their government, acquiring exclusive priv-
ileges for mining the region’s coal, and securing a monopoly on the Borneo 
trade. Brooke doubted whether in fact the Americans had made the final stip-
ulation but worried nevertheless that the opportunity for British supremacy in 
the region was fast disappearing. “The Americans act,” he observed, “while the 
English are deliberating about straws.” To his uncle, Brooke fretted that the 
American arrival “proves that while one nation is deliberating another can act.”26

But American actions amounted to little, as Americans had fallen victim 
both to local politics as well as miscommunication. Muda Hassim, an influen-
tial minister in the royal court had, in fact, “pledged to forbear from negotiation 
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with other powers, pending his negotiation with the English to repress piracy 
and to cede Labuan,” yet Chaplin’s conclusions notwithstanding, these nego-
tiations had not yet been completed. Poor communication may have played a 
role in the collapse of the American mission. “It is probable,” Brooke grum-
bled, that “the demand for exclusive trade has been erroneously understood,” 
owing to “the badness of their interpreter (who was formerly my drunken ser-
vant).” Brooke, however, was grateful for the misunderstanding. He believed 
that had the Americans been better prepared, the court would readily have 
consented to their request, much to the detriment of his imperial project. He 
brooded about the shifting alliances of the Brunei court, only one faction of 
which he supported. “Even now they twit our party with the Americans doing 
at once, what the English cannot do[;] they are blamed for repulsing the Amer-
icans and for preferring our friendship,” he groused. Brooke considered what 
he saw as Percival’s near success as evidence of his own inability to control the 
situation. He feared that he was trapped within the snares of local politics. “I 
can see no direct and immediate line of conduct, which can extricate our friends, 
and in the mean time we are in a wretched, inefficient steamer, which could, on 
occasion, neither fight or run away.” In short—a steamer without coal. In con-
trast, “The Americans would act first and inquire afterwards—and they are 
right.”27

Nevertheless, the danger for Brooke, at least for the moment, had passed. The 
Constitution left after its officers were rebuffed at the sultan’s court, and Rein-
hardt returned from his brief reconnaissance of Labuan. A year and a half of 
negotiations later, in November 1846, Brooke received instructions from Vis-
count Palmerston to formally seize Labuan for England. Sultan Omar Ali and 
Captain Rodney Mundy signed the treaty ceding Labuan on December 18.28

As the British government continued its expansion of steam communication 
in southeast Asia, the coal fields of Labuan grew in significance. By the late 
1840s, mining there and on the nearby coast of Borneo was well under way. “The 
European governments have during late years made careful researches to ascer-
tain the distribution of coal fields,” wrote the journalist Horace St. John, not-
ing discoveries of coal in India’s Tennasserim provinces (in present-day south-
ern Myanmar), along the Malay Peninsula, on Sumatra, Borneo, and many 
other less familiar locations. Only in Labuan, however, were large enough de-
posits, suited for steaming purposes, discovered by Europeans. According to 
Hugh Low, by then Labuan’s colonial secretary, coal “will prove of the greatest 
value to our increasing steam communication with the East. It has been tried 
by various government steamers, the engineers of which pronounce it to be of 
the finest quality, superior to that imported to Singapore from England.” Fur-
ther, he added, “one of the principal reasons which has caused our government 
to form the settlement at Labuh-an is the value that this mineral will prove both 



in time of peace and in case of war.” By the 1870s, the mines were producing 
around 5,000 tons a year, before a series of accidents sharply curtailed output.29

Despite the British colonization of Brunei and Labuan, these same concerns 
over the value of the region’s coal in peace and war led Americans to make a 
second bid for access. The agent was Joseph Balestier, a son-in-law of Boston’s 
Paul Revere and a man already well informed about Borneo’s coal. When ap-
pointed U.S. consul to Singapore back in 1836, he had aided Olyphant and 
Company in preparing Captain Frasier and the brig Himmaleh for their com-
mercial and missionary voyage to Borneo. His association with Olyphant would 
have made him one of the first to hear of George Lay’s discoveries. Almost ten 
years later and still in Singapore, he almost certainly knew of the Constitution’s 
secret instructions to secure a coal supply for American vessels as well, for he was 
still serving as consul when the ship arrived en route to Borneo, and he hosted 
Percival at his plantation some three miles from the city’s central business 
district.30

In August 1849, Secretary of State John Clayton contacted Balestier to un-
dertake a series of diplomatic missions in southeast Asia. Appointing him a spe-
cial agent of the United States “to Cochin China and other portions of South 
Eastern Asia,” Clayton included in his instructions a request that Balestier visit 
the sultan in Brunei. Two circumstances drew Clayton’s attention to Borneo. 
First, British naval expeditions to crush piracy around the China sea aroused 
American expectations of expanded, safe commerce in the region. Second, Clay-
ton recounted the object that attracted the government to Borneo five years 
earlier, “the abundant deposits of fossil coal, suitable for the purposes of Steam 
Navigation, at Labuan, Sarrawack [sic], and in other districts on the coast of that 
Island.” In the intervening years, of course, the United States had also gained 
a direct outlet to the Pacific with the annexation of California. If Percival had 
failed to win a coal concession by arriving too late for an outright grant by the 
Sultan but too early to broker a deal with the British, Clayton hoped that now, 
with a British company actively mining coal on the island, he could secure “trea-
ties of amity and commerce” between the United States and Brunei with the 
sanction of both Brooke and the Omar Ali.31

At Macao, Balestier met the USS Plymouth at the end of December, and two 
months later he boarded the ship to begin his mission. After a failed diplomatic 
venture in Cochin China, Balestier and the Plymouth made their way to Bor-
neo. Balestier’s general mission was to extend diplomatic recognition to Brooke’s 
government in Sarawak as well as to secure the commercial treaty with the sul-
tan that Percival and Chaplin had failed to secure five years before. Although 
Brooke himself was once again not present on the island, Balestier obtained both 
objectives (though Americans were barred from trading for Brunei’s antimony, 
a mineral Brooke kept as a monopoly for exclusively British consumption). From 
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Brunei, Balestier and the Plymouth sailed to Labuan, where they continued their 
negotiations. “Mr. Balestier’s object in coming to this place,” recorded George 
Welsh, a young American officer aboard the Plymouth, “was to make inquiries 
concerning coal, its price, and at what price it would be furnished American 
steamers, besides to form a sort of treaty with the Sultan of Borneo.” Balestier, 
Welsh, and the rest of the crew discovered that the British had by then already 
set up a company to mine coal “of a very superior quality,” coal that was near 
the surface and evidently abundant. After a brief negotiation, the mining com-
pany agreed to sell Americans Labuan coal for $6 a ton. A successful negotia-
tion it was, but the company also sold the same coal to British vessels for only 
$4.50 a ton. Coming in second had its consequences.32

Still, the deal gave a greater opening for American trade in east Asia, espe-
cially for textiles. This trade, Balestier hoped, would displace piracy and make 
Borneo once again a source of lucrative commerce in tropical agriculture and 
forestry. These were articles “to which may now be added bituminous coal of 
the very best quality in the greatest abundance,” Balestier wrote home to Wash-
ington, “in exchange for which a new avenue will be opened for the export of 
our cotton clothes and other commodities thus creating a new & valuable trade 
to us and giving importance to the treaty just concluded.”33 Although U.S. trade 
with China remained a small fraction of its total trade in the nineteenth cen-
tury (its trade was mostly with Europe), American exports to China were com-
prised overwhelmingly of cotton goods. In 1850, the $1,203,000 worth of cotton 
cloth delivered to China represented fully 81 percent of all American exports 
there.34 At the same time, in the mid-nineteenth century, China constituted the 
largest single foreign market for finished American textiles. In 1845, this mar-
ket meant that nearly 35 percent of American exports of finished textiles landed 
in China. Although that figure dropped to about 10 percent in the mid-1850s, 
it rebounded again by 1860, a year that saw a more than doubling of value ex-
ported from just fifteen years earlier.35 These statistics, which went beyond crude 
calculations of China’s vast (and presumed cotton-needy) population, contrib-
uted to the allure of the Chinese market for American textiles and the appeal 
of obtaining coal nearby.

Balestier’s mission was to help further this American cotton trade with the 
Far East. Securing access to Borneo coal was a step toward developing the trans-
portation and communication infrastructure this trade might require. In the 
State Department, however, interest in Borneo’s coal cooled with efforts to find 
alternative supplies in eastern Asia. After the death of President Zachary Tay-
lor on July 9, 1850, the incoming Fillmore administration shook up the Cabi-
net. John Clayton left the State Department, replaced by Daniel Webster, who 
returned to a post he had previously filled under John Tyler. Webster did not 
have a lot of enthusiasm for Balestier’s mission, noting (unfairly) that the 



endeavor “has not, thus far, produced any important result, and does not seem 
to promise much for the future.” With that the new secretary of state ended 
the mission.36 Webster, however, soon had other ideas about finding coal in the 
Far East, and he soon turned his attention to Japan.

Commodore Perry’s Pacific
Americans had many reasons for voyaging to Japan, closed to most foreign con-
tact since the 1630s. Though Americans had, in fact, had sporadic contacts 
with the country for several decades—there had been some limited trade dur-
ing the Napoleonic Wars and a series of tense encounters between Japanese of-
ficials and American merchant and naval vessels in the 1830s and 1840s—rapid 
changes in the United States whetted the appetite for a more regular relation-
ship. The cession of California—and the rush for gold there in 1849—strengthened 
old dreams of increased commerce with the Far East, especially with China, and 
some Americans eagerly anticipated manifest destiny continuing beyond their 
continent’s shores. For those for whom Mammon was an insufficient motiva-
tion, there was also the vast United States whaling fleet, at least three hundred 
ships a year plying the length and breadth of the Pacific. These ships were, of 
course, in pursuit of highly valuable whale oil, but there was no doubting the 
emotional resonance of stories of sailors shipwrecked on Japan, who were then 
trapped and tortured. Other Americans espoused a duty to civilize, to bring 
liberty and Christianity to benighted heathens. For Americans who gave the 
matter any thought, there was little question that American influence would 
improve the world. “The islander will cease to go naked, the Chinaman will give 
up his chop sticks, and the Asiatic Russian his train oil,” wrote the navy’s ocean-
ographer Matthew Maury, “the moment they shall find that they can exchange 
the productions of their climate and labor for that which is more pleasing to the 
taste and fancy.”37

By the late 1840s, the development of steam power and the policy of federal 
steamship subsidies made east Asia seem closer than ever. In 1848, the legisla-
tive architect of the steam subsidy system, Thomas Butler King, called for a new 
line between California, Japan, and China.38 Soon, Congress began receiving 
proposals, of which Philadelphian Ambrose W. Thompson’s quickly emerged as 
the most promising (the House Naval Affairs Committee endorsed it as “a most 
favorable contract for the government”).39 By May 1851, both the State and Navy 
departments were considering an official expedition to the Far East to secure 
coal supplies and refueling arrangements for the future line. These objectives 
focused attention on Japan. Webster believed that Japan possessed vast quanti-
ties of coal, or, as he called it, “that great necessary of commerce.” Like Lieu-
tenant William Chaplin in Brunei, Webster believed that no nation had the 
right to withhold necessities from those who needed them. “The interests of 
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commerce, and even those of humanity,” he wrote, required Japanese coal, “a 
gift of Providence, deposited, by the Creator of all things in the depths of the 
Japanese Islands, for the benefit of the human family.” Webster, navy secretary 
William Graham, and President Fillmore began planning the mission, and af-
ter losing confidence in their first choice to lead it, Captain John Aulick, they 
selected the fifty-seven-year-old Matthew Calbraith Perry.40

Perry already had considerable experience with the new technology of steam-
ships. Since the 1830s, he had pushed the navy to develop steam vessels and 
helped design some early ships, and he oversaw the Mississippi during her con-
struction in Philadelphia between 1839 and 1841. During the war with Mexico, 
he commanded the Mississippi and eventually the whole of the Gulf Squadron.41 
After the war, navy secretary John Y. Mason appointed Perry inspector of the 
mail steamers under construction in New York. For the next three years, Perry 
commuted from his home in Tarrytown to the bustling machine works and 
shipyards at the southern tip of Manhattan, where he worked with constructors, 
naval officers, engine builders, and ship owners. Perry concerned himself above 
all with ensuring that the mail steamers met naval specifications, permitting 
their conversion into naval vessels in an emergency (a policy he supported pub-
licly but in private believed of limited value in war). In his role as steamboat in-
spector, the tensions between commercial exigency and naval-grade construc-
tion occasionally flared up, as when the proprietors of George Law’s line allowed 
their ships Ohio and Georgia to sail repeatedly without protective copper sheath-
ing on their hulls, thus making them susceptible to destructive shipworms. 
But Perry also concerned himself with how these ships would receive the high-
est quality fuel. In one instance, he recommended that the department employ 
a newly invented water-measuring device to test the evaporative power of vari-
ous coals, which would allow it to avoid “the purchase of coal of an inferior qual-
ity.” The device could be used, additionally, “in ascertaining the most eco
nomical description of Boiler for the use of Government Steamers.” Perry also 
joined a commission to investigate a novel condenser that saved fuel by convert-
ing salt water into fresh for use in ship engines.42

Once selected to lead the expedition to Japan, Perry resolutely sought to keep 
his principal interests hidden. He chose instead to make the public face of his 
efforts a remonstrance against the mistreatment of shipwrecked American sail-
ors and whaling crews who increasingly washed up on Japanese shores. Perry 
further sought to resolve a series of petty diplomatic indignities inflicted on the 
handful of Americans who had recently attempted to breach the gates of the se-
cluded islands. But about coal and steamships he preferred to say as little as 
possible. “The real object of the expedition should be concealed from public 
view,” Perry wrote. Yet when senators learned in March 1852 of the hitherto 
secret mission and demanded details, supporters privy to it found themselves in 



the lurch. One senator whose state stood to benefit most from a successful 
mission, California’s William Gwin, needed to signal the importance of the ex-
pedition without yet revealing its full purpose. This challenge led to comical 
paralipsis on the floor of the Senate. “Suppose that part of the instructions given 
to the commander of the fleet was to explore these seas for the purpose of find-
ing an island in which coal might be obtained, in order that we might have a depot 
to supply vessels” Gwin posited to his colleagues. “Is it proper to make it known 
to all the world, that some other power may go and take possession of it?”43

Unsurprisingly, the purpose of the expedition did become known to the 
world. And even as Perry deemphasized the centrality of coal, the very process 
of outfitting the expedition dragged the navy deeper into domestic coal politics. 
Unlike in the case of the voyage of the Constitution, Perry’s fleet would include 
several steamers, including the frigates Mississippi and Susquehanna, and all ships 
would require constant supplies of fuel. The question, as always, was from where. 
As news of the expedition leaked to the public (and Congress), Maryland and 
Pennsylvania coal dealers traded in rumors that the navy sought to outfit the 
entire mission with foreign coal, which, if true, would land a serious blow to 
their industry. If Daniel Webster could declare that Japanese coal existed “for 
the benefit of the human family,” would pursuing it come at the expense of the 
specifically American family? More precisely, for Maryland and Pennsylvania 
coal dealers, would it come at the expense of American miners’ families? Con-
fronted with these concerns and the potential political backlash of the dealers, 
William Graham assured the industry that he “never intended to do any act that 
would militate against the American coal interest.” Instead, he decided to cir-
cumvent the recently established coal agent system and appoint instead a “spe-
cial agent” to handle all coal purchases for the expedition. Graham’s choice for 
this post was the politically connected New York firm of Howland and Aspin-
wall (whose partner, William Aspinwall, already operated the navy-funded Pa-
cific Mail Steamship line between Panama and California). The firm would 
receive double the 5 percent commission that was standard for the regular agents, 
with the stated expectation that this commission would be used to pay the 
existing agents, Benjamin Springer in Philadelphia and John Jameson in Balti-
more, for examining all the coal before it shipped. Graham defended the ar-
rangement as a mere “experiment only,” promising that bids from other dealers 
would be considered in the future.44

There was only one problem. Graham’s arrangement with Howland and 
Aspinwall specified that the regular agents would be paid only for examining 
American coal. And while Howland and Aspinwall did indeed ship some domes-
tic bituminous and anthracite, the greater part of the coal they provided was in 
fact purchased in England. This arrangement aggravated American merchants 
(while also depriving the two agents of thousands of dollars of lost commission 
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fees). In the Senate, Pennsylvania’s James Cooper protested that “the coal trade 
[had] reached a point that puts it comparatively beyond the reach of destructive 
competition” but only “if the Government would extend to it such incidental 
encouragement as it has in its power to do.” Baffled that the navy would spend 
what was likely to become hundreds of thousands of dollars on English bitumi-
nous coal instead of supporting the domestic industry, Cooper insisted that 
American (that is, Pennsylvanian) anthracite bested English bituminous on cost, 
quality for steaming, and durability against the elements—the last point espe-
cially relevant with the likelihood that the Japan expedition would need to de-
posit large supplies months or years in advance for later consumption. For 
Cooper and his constituents, naval adoption of anthracite fuel was an essential 
element of the growth of the industry, and the government’s plans to purchase 
foreign coal presented an unexpected obstacle.45

More generally, Americans debated the controversial relationship between 
coal and the foreign policy aims of the expedition. The Washington correspon-
dent to Pennsylvania’s largest paper, the penny-press Public Ledger, explained 
Webster’s idea in Jeffersonian language: “Deposits of coal were intended by Na-
ture and Nature’s God for all mankind,” and no people could thus prevent its 
exchange “for purposes benefitting the whole human race.”46 This portrayal pro-
duced a firestorm of criticism, particularly from Democratic and antislavery 
newspapers. In Cleveland, the Plain Dealer titled one article the “Invasion of Ja-
pan,” calling the expedition “a swaggering show, intended to bully the Japa
nese.”47 The Boston Commonwealth complained that “the coal, as we take it, is 
not to be carried from this country and deposited there, but dug on the island, 
so that the enterprise is as honest as it would be for the Emperor of Russia to 
seize Mauch Chunk and appropriate it to himself.”48 Ohio’s influential Anti-
Slavery Bugle described the purpose of the “warlike expedition” as “stealing one 
of the Islands of Japan, for a coaling station for our Pacific steamers, in their pas-
sage to and from China.”49 As Perry had hoped, more supportive papers denied 
the centrality of coal, promoting the expedition as one principally to restore 
dignity to shipwrecked sailors, suggesting the political wisdom of the Fillmore 
administration’s emphasizing this aspect of the mission.50 Still, the New York 
Herald could not resist noting that the expedition was manifestly to benefit the 
business interests of California and would be “of much service to the future lines 
of vessels to be established between our new State on the Pacific and China 
and the East Indies” by yielding havens for transpacific steamers.51

As he planned for his fuel supply, Perry also mapped out his route around the 
world. The limited fuel capacity of steamships in the 1850s constrained his 
choices, as well as those of prospective Pacific steamship line operators, a point 
that generated considerable confusion at the time and since. Americans sought 



coal and coal depots in east Asia to accommodate the great length of the voyage 
across the ocean, but this length varied according to the route a ship traveled. 
Supporters wrote casually of the “great circle” or northern route, a northwest 
path from San Francisco that brushed the Aleutian Islands before returning to 
lower latitudes and reaching China. It was undoubtedly (and indeed, by defini-
tion) the shortest path across the ocean. An early booster of a mission to Japan, 
San Francisco’s most important newspaper, the Alta California, cited the judg-
ment of “gentlemen best acquainted with Pacific navigation,” who believed 
that only the northern route would suffice and that a port at the southern ex-
tremity of Japan” that had been supplied with coal from northern Formosa 
“would be indispensable as a depot” in such a route.52 The significance of this 
great circle route to the expedition has been repeated by historians ever since.53

However, a great circle path from San Francisco to Shanghai would not pass 
through the southern islands of Japan but instead perfectly intersect the north-
ern island of Hokkaido. The great circle was important to planning prospective 
transpacific steamship lines, but not in the way most accounts describe. The 
northern route was indeed shorter than a voyage across the central Pacific 
through Hawaii by about eight hundred miles, or three days’ sailing. Matthew 
Maury, the navy’s prolific oceanographer and mapmaker, made this point in 
1848, in an analysis of Pacific steam travel that helped shape the terms of the de-
bate.54 But despite steam booster rhetoric, steamships still relied a great deal on 
winds and currents, which meant that voyages east and west could not always 
(or even typically) follow the same paths. A more plausible transpacific steam-
ship service would follow the great circle route, but only on the return trip from 
the Far East to the United States, carried along by the Kuro Siwo (Kuroshio) 
current. Heading west, however, steamers would have been wiser to use auxil-
iary sails and catch the powerful trade winds blowing across the central Pacific, 
even though this route was longer. “By this detour,” explained a young lieuten-
ant, Daniel Ammen, “fair winds would be obtained over the whole distance to 
Shanghai and favorable points be found along the route for depots of coal &c 
at the Sandwich and also at the Bonin Islands.”55

This prospective Pacific loop—westward to Shanghai via Hawaii then re-
turning eastward by the great circle and the northern Pacific rim—explains 
Perry’s focus during his expedition on the Bonin Islands, which Maury never 
mentioned, as a prospective American coaling station. These islands, southeast 
of the larger Japanese archipelago, lay nearly along another great circle route—
this one from Hawaii. While the central Pacific route was longer than the north-
ern great circle route by the Aleutians, according to Ammen, “the detour 
brings us in the region of almost invariable winds, tending yet to shorten the 
voyage, economize fuel and save the wear and tear of machinery.” In the 1850s, 
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steam alone could not annihilate time and space across the Pacific Ocean. In-
stead, it would need to work within the constraints of costs, geographical posi-
tion, diplomatic possibilities, and the natural features of wind and currents.56

The struggles Perry found in fueling his expedition itself make clear why 
developing sources of coal in the Far East was such a pressing concern. Perry 
left Norfolk for Madeira November 24, 1852. He had thought as carefully about 
how to get to Japan as he had about what to do upon arriving. His ship, the 
Mississippi, had been specially outfitted to hold 600 tons of coal, some 150 tons 
beyond its original design, and reconfigured to ensure it could travel farther 
without refueling. Perry anticipated an initial coaling at Madeira, then subse-
quent stops at the Cape of Good Hope, Mauritius, and Singapore.57

Along the way, however, Perry realized his ship was consuming more coal 
than he had expected. Unseasonably foul winds and weather delayed the voy-
age from Madeira south along the African coast, and as the ship consumed its 
limited fuel supply, Perry ordered an unplanned stop at St. Helena for an emer-
gency resupply before continuing on to the cape. Steam engines may have 
helped ocean vessels travel along sea routes less constrained by currents of wind 
or water, but they did not free them from the constraints of economy: the 440 
tons Perry purchased in Madeira cost $9.30 a ton—expensive compared with the 
domestic market but roughly average for a major transatlantic port. In St. Hel-
ena, however, the 124 tons loaded aboard the Mississippi sold for $25.20 a ton—
about a quarter of the coal but for three-quarters of the cost.58

That Perry could coal at all at Capetown and Mauritius was the result of ju-
dicious planning. Before leaving Norfolk, Perry had arranged with the ship-
ping firm of Howland and Aspinwall to dispatch two ships from New York 
loaded with Pennsylvanian anthracite to sail ahead of the Mississippi. Both ships 
arrived at their destinations only days before Perry. Perry believed that without 
them, purchasing coal for the Mississippi and Susquehanna, as well as the Pow-
hatan and Allegheny that were following them, would have involved “great dif-
ficulty.” The arrangement with Howland and Aspinwall was a success, and Perry 
noted that future commanders of steam vessels should likewise send cargoes of 
coal ahead of themselves to ensure an adequate supply once they arrived at their 
ports of call along the way to their destinations.59

Yet even after his arrangements with Howland and Aspinwall, Perry re-
mained concerned about his fuel supply. He projected that his three steamers 
would devour some 90 tons of coal a day, creating, in Perry’s words, a “serious 
risk in depending too much on probable purchases abroad.” He supposed Aspin-
wall could send out some 10,000 or 12,000 tons for the mission, but even then 
he believed he would need to make special arrangements with the British 
Peninsular and Oriental Steam Navigation Company to sell him coal from its 
network of depots. Moreover, he desired the detail of a dedicated coaling 



vessel and wanted a special reserve supply of 1,500 tons to be established at 
Honolulu.60

Perry’s difficulties obtaining coal persisted in Singapore. The British port had 
become a major coaling depot for mail steamers, facilitating “a constant postal 
communication, by means of the English and one or more Dutch steamers, with 
Hong Kong, Penang, Batavia, Shanghai, Calcutta, Madras, Bengal, Bombay, 
Ceylon, the Mauritius, Cape of Good Hope, and, by the Red Sea, with Europe 
and America.” This mail communication kept Europeans and Americans in 
constant contact wherever they might be conducting business. Yet despite the 
operation of these mail steamers, “there was not a pound of coal . . . ​to be pur-
chased at Singapore.” Perry lamented that “there was reason to fear that the Mis-
sissippi would be deprived of her necessary supplies.” Perry was learning, in 
fact, the cost of Percival’s failure to secure a favorable coal concession in Bor-
neo before the British. By the time of Perry’s arrival in Singapore, the Labuan 
mines were producing a substantial 1,000 tons a month, but the Peninsular and 
Oriental maintained a lock on the supply, consuming it entirely in the compa-
ny’s own vessels.61

Good fortune assisted Perry again, however, as Peninsular and Oriental coal 
supplies had fallen low in Hong Kong. Although it had enough coal for both 
ports in Singapore, the company lacked an available ship to transport it. Perry 
and the company reached a deal. Perry would coal the Mississippi at Singapore 
in exchange for returning the same amount upon a later visit to Hong Kong.62 
Incidents like this one convinced Perry and his officers to ration their coal con-
sumption and jealously guard what supplies they were able to amass in various 
Asian ports.

That guarding was not always successful, as suggested by the frustration 
Perry encountered in trying to store coal in Shanghai. Perry left coal he had 
purchased there under the protection of a storekeeper, J. S. Amory, whom he 
forbade to release any amount without his written permission. Perry was con-
cerned, in particular, that the French or Russian navies might try to take advan-
tage of his actions in Japan before he himself could complete his negotiations. 
And indeed when a Russian vessel arrived in Shanghai in November 1853, the 
vice admiral aboard, Evfimii Vasilievich Putiatin, approached Amory for a loan 
of 20 tons of coal. Amory, under Perry’s orders, refused. The Russians, however, 
maintained an agent in Shanghai who served in a second role as the American 
vice consul. The agent pressured Amory to release the coal, which he eventu-
ally did. When he learned of the transaction, Perry was predictably outraged, 
blaming both Amory and the consular system, which he described as “fraught 
with much evil.” He would not fire Amory, as he was concerned such a move 
might offend the Russians, but his hopes of using the little coal he collected in 
Asia to his advantage had clearly failed.63
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For the duration of the mission, Perry and his ships scrounged for coal sup-
plies all around southeast Asia. Some coal continued to arrive from the United 
States, while Perry purchased other stocks from British or Asian suppliers. His 
supplies were precarious and dealers unreliable. “At no time” Perry observed, 
“have we had more than fifty days of steaming for the three steamers.” More-
over, Perry limited travel so as to make “provident and economical use” of the 
supplies they had, and so the voyage itself was constrained by this exigency. At 
their usual pace, his ships consumed between 28 and 32 tons of coal a day.64 
When the New York Tribune reported that two of Perry’s ships had been con-
signed to Chinese ports and a third released from the expedition for the use of 
the new commissioner, it blamed the weakening of the fleet on the exorbitant 
costs of coal. “Our correspondent in alluding to this fact states . . . ​that the cost 
of coal for a day’s steaming of a single ship in those waters is eight hundred dol-
lars. It is in this way that patient Uncle Sam is fleeced.” 65 This was the logisti-
cal situation in the Pacific faced by the American steamers in the 1850s. As Perry 
was forced to rely on coal supplied by others—whether shipped from America 
or England or mined by western companies in concessions in Asia—he began 
planning the development of coal supplies for American ships himself.

These plans involved geological expeditions to identify and, if possible, se-
cure coal fields for American steamers. There were two expeditions of note. The 
first was to what Americans then called the Lew Chew Islands, now known as 
the Ryukyu group, home of Okinawa. In January 1854, Perry dispatched his geolo-
gist, the Reverend George Jones, to explore reports of coal on the island. Four 
men accompanied him with other research portfolios: Dr. Daniel Green was 
tasked with studying disease and agriculture, Dr. Charles Fahs with studying 
botany, Dr. James Morrow with studying botany and agriculture, and Wilhelm 
Heine with recording the expedition as its official artist. Two enlisted crew came 
along as well to manage food and supplies. Adding to the party, some thirty 
residents of the island also joined them as they began their trek. Their mis-
sion, as Jones affirmed in his report to Perry, “was to examine some indications 
of coal at Shah bay,” coal Perry hoped might support American steamers.66

The group trekked north from Napha in early February, recording geologi-
cal, botanical, agricultural, and medical observations. At Farnigi, some fifty-five 
miles north of Napha, the party encountered their first indications of coal. They 
found traces of conglomerate, a jumble of diverse rock fragments fused into a 
single mass. Conglomerate passed into course sandstone, and coarse gave way 
to fine. For seven miles, sandstone alternated with slate, until the group encoun-
tered “some outcroppings of the black bituminous slate,” the kind, Jones noted, 
“usually accompanying coal.” Three miles further and they reached Shah 
Nehatu, or Shah anchorage. There they found an even larger deposit of the bi-
tuminous slate. The village of Shah itself sat atop a small island in the bay. As 



the Americans encircled it in their boat, they observed additional outcrops. 
Slate, however, even bituminous slate, was not coal, but was often found near it, 
frequently forming the ceilings of coal mines in America. Nevertheless, Jones 
acknowledged that the evidence for coal on Lew Chew remained circumstan-
tial: “I wish to guard against too sanguine or certain expectations,” he explained 
in his report to Perry. The slate would not burn and, as Jones noted, “for steam 
navigation, it would be useless.” Even so, the expedition had suggestive evidence 
that coal might still be found around Shah.67

The second and more extensive coal expedition occurred five months later. 
While visiting the Japanese port of Simoda in June 1854, Perry instructed Cap-
tain Joel Abbot of the Macedonian to detach from the fleet and sail to Formosa. 
Perry gave Abbot two objectives: to inquire on the island for American sailors 
thought shipwrecked nearby and to explore for coal. Perry offered specific in-
structions. According to the letter of dispatch, Abbot was to ascertain “the pro-
ductiveness of the mines; the quality of the coal for steaming purposes; its cost 
per ton of 2,240 pounds at the mines; the convenience and cost of shipping, &c., 
&c.” Geological exploration was again delegated to George Jones, while Abbot 
was instructed to inquire whether coal might be purchased there directly. If so, 
Perry sent along the storeship Supply to collect as much as 300 tons—but only 
if it was relatively inexpensive. If the price was high (Perry quoted $20 a ton), 
Abbot was to buy less.68

Jones presented his expedition for coal in Formosa in the style of a travel nar-
rative. As best he could, he obscured the fact that he was not exploring virgin 
land for coal outcrops but searching for coal mines already in use. He first tried 
to gather information about coal from the residents of Keelung, the port where 
the Macedonian dropped anchor on Tuesday, July 11. To his frustration, they re-
fused to share any information. “Nearly all that we have learned about the coal 
in this region has, therefore,” Jones noted, “been by pushing and persevering 
investigations, in the face of constant attempts of the inhabitants to mislead us 
or to blind us as to the facts.” When Jones persisted with his pushing and per-
severing, he met little additional resistance, though his behavior along the way 
suggested that the local recalcitrance was a reasonable response.69

A few hours after reaching Keelung, Jones shuttled ashore with the ship’s 
purser, two midshipmen, and the master’s mate, “determined to commence our 
explorations before the authorities could suspect our object and throw difficul-
ties in the way.” After collecting an interpreter from Amoy, the group was led 
to a house in town with a large pile of some 10 or 12 tons of coal. The owner of-
fered to sell it to the visitors for a few dollars a ton. The coal, reasoned Jones, 
was probably mined nearby, and the group “set out on an exploratory walk” to 
a valley in the east. Residents of Keelung tried discouraging the Americans, in-
sisting they would find nothing. The party, collecting scraps of coal from their 

The Economy of Time and Space    87



88    Coal and Empire

path, ignored them and continued on, followed as far as mile out of town, where 
a handful of coal piles again encouraged the Americans. Only then did their 
discouragers return home. Alone, Jones and his group continued along a path 
that cut through another valley heading south. Along the way, “with the help 
of some country people,” they were led further to where Jones triumphantly de-
clared that “to our great pleasure, [we] discovered some mines.” With night-
time approaching and lacking lanterns or other tools, the party returned to the 
Macedonian, “gratified with our first day’s work.”70

The next day, Jones, Abbot, and the purser, Richard Allison, returned to 
shore for the coal that Jones had located at the house in Keelung the day before. 
This time, however, the owner explained he could not, in fact, sell the coal to 
the Americans. He did not explain why, but Jones surmised that “the manda-
rins had interfered,” and in his opinion, “the man seemed almost afraid to speak 
to us.” The ruling mandarin, described by Jones as the “hip-toy” Le-chu-ou, met 
the party, explained the coal could in fact be sold, but that it came from an is-
land some one hundred miles away. Confused, and skeptical, the crew returned 
again to the ship.71

The following morning, Jones, the midshipman Williams, and four sailors 
(armed, Jones noted), returned to the island to explore the mines they had en-
countered two days before. The party first found three separate entrances to the 
mine, each about thirty inches wide and four feet tall. A short crawl inside 
brought the Americans to the coal seam. Horizontal drifts stretching along 
the length of the seam for what Jones estimated to be about 120 feet indicated 
the extent of the workings of the mine. The report noted that the miners there 
evidently used only a sharp pick to remove coal, and carted the dislodged 
pieces away in baskets. Jones believed this method led to substantial waste, 
as a certain amount of coal would be pulverized into an unusable dust. Jones, 
however, “found no difficulty in getting it out in large pieces, of which, as 
specimens, we brought away as much as we could carry.” Further exploration 
and negotiations continued over the next few days, as Jones tried convincing 
the hip-toy that “if we can find coal here of a suitable quality for our steamers, 
it will be greatly to the profit of your country making you rich and prosper-
ous,” only to be told again that the coal came from too far away and that he 
had no control over it (adding that the residents there were cannibals and that 
he had to steal coal from them anyway). Though Jones employed a narrative of 
investigation and discovery, he was hardly “discovering” coal in any meaning-
ful sense; he sought to identify mines already in use and plan for their extension 
to serve needs of Western commercial steamers.72

Monday, July 17, brought another expedition. One of the two midshipmen 
who had accompanied Jones on the first day of exploration, Kidder Randolph 



Breese, penned an entry in a friend’s journal explaining with both humor and 
irritation the events of his day. “I started this morning at half past four in the 
cutter for the famous mines of Formosa,” he began, “from which so much ben-
efit to the whole world (some few speculating Amer[ican] merchants) is to be 
derived, and for which I, poor fellow, was turned out of my ship to incommode 
some and benefit others.” Breese spends most of the rest of the entry complain-
ing about being forced into the coal exploration business and his repeated fail-
ures to secure breakfast.73

This time, Jones, the reluctant Breese, and purser Allison were joined by two 
disguised Chinese guides (“who to serve Mammon forgot their master,” accord-
ing to Breese) and an interpreter. When the party, disguised guides and all, set 
off for the mines Monday morning, they expected substantial “discoveries” and 
they were not disappointed. The previous day, Jones had been suspicious of 
Le-chu-ou’s claim that the town’s coal came from one hundred miles away. With 
the help of the guides, they found it was closer to a mere three miles. Slipping 
by a channel in the bay and turning past the “Sphinx head” promontory, the 
party came upon the coal mines in a location that “was also everything that 
could be desired.” After they learned of the mine, Le-chu-ou permitted them 
to purchase coal there; they bought about 12 tons at $3 a ton. Another mid-
shipman, John Sproston, who learned of these events from his friend Kidder 
Breese, noted that the exploration was successful, “a great source of satisfaction 
to all, as it has placed beyond a doubt the fact of the existence of extensive veins 
of coal upon the Island, of easy access, and from all appearances of good qual-
ity.” He added an observation that placed the coal expeditions on Formosa into 
a larger context of fuel supplies and markets in the Far East. “When we con-
sider,” he observed, “that not three hundred miles from this port (Shanghai) 
coal is selling for $60 a ton, it is truly astonishing that more notice has not been 
taken of the existence of it here, and [a] depot for the useful article established.” 
Perry would later cite the knowledge gained on this exploration as material sup-
port for steam power and for a future American colonization of the region as a 
means of competing with Great Britain.74

Should Americans succeed in securing the coal from any of these mines, 
Perry also needed to plan for depots to refuel prospective steamers. On this sub-
ject, Perry boasted to Washington that with respect to the “bountiful Island of 
Lew Chew” he could “at any moment secure an entire control over it, without 
the shedding of a drop of blood.” He had already secured land there for a coal 
shed, deposited a supply of coal, and arranged for an additional shipment. As 
for the Bonin Islands, Perry purchased land on Port Lloyd for a coal depot to 
supply ships en route from Hawaii to China. In these efforts, Perry believed he 
was simply following the policy of the United States; “it is only necessary of the 
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gov’t to say the word,” he wrote John P. Kennedy at the Navy Department, “and 
Lew Chew, can be brought quickly under the American flag, or its protection—
and the same with respect to the Bonins.”75

President Pierce approved of Perry’s establishment of a coal depot at Port 
Lloyd (which had no indigenous population of its own) but immediately rejected 
the prospect of claiming one of the Lew Chew islands for the United States. In-
stead, he urged Perry to continue negotiations with Japan for access to at least 
one port at which Americans could rest and coal. While this instruction sailed 
from Washington to meet Perry, the commodore had, in fact, already accom-
plished this goal. On March 31, 1854, Perry and three Japanese commissioners 
signed a treaty, the Convention of Kanagawa, the second article of which en-
sured that the ports of Simoda (Shimoda) in the south and Hakodadi (Hako-
date) in the north would open to American vessels for coal and other supplies. 
The eighth article established that Americans should purchase coal only though 
official Japanese government agents. It was but a basis for negotiations to come, 
but for the first time, Americans believed they had secured access to coal for fu-
ture steam lines in east Asia.76

Perry carried the findings of his coal expeditions, as well as his agreement 
with Japan to provide coal to American steamers, back to the United States. In 
a paper read before a packed crowd at the American Geographical and Statisti-
cal Society in New York, he observed the prospects for “a flourishing trade” with 
Japan and “the boundless elements of trade” offered by China. Of all the prod-
ucts of Asia, however, Perry noted the “one mineral that calls for special remark.” 
Coal, Perry observed, had become “the most valuable to commerce of all the 
minerals since the introduction of steam in aid of navigation.” As he had learned 
while traveling to Japan, the availability of coal prescribed the limits of steam 
communication. It meant the difference between a successful voyage and being 
stuck in port. Perry encouraged the members of his American audience by in-
forming them that coal could be found in China, as well as in Japan, Formosa, 
and Borneo.77

Like many of his contemporaries, Perry wrote enthusiastically about Amer-
ica’s future in world affairs in the Pacific and beyond. “It may be looked upon 
as mere speculation in me,” he apologized to his audience in New York, “but I 
have been long a believer in the doctrine of the ‘manifest destiny’ of this great 
nation, still in its youth.” His youthful nation, no less than a youthful person, 
was “destined at some indefinite time to attain a full and vigorous manhood.” 
But Perry’s account of history was cyclical in nature, and like a man, the United 
States would inevitably weaken with age. Like empires past, it would rise to eco-
nomic power and then fall. Glory was transient, he concluded, and it was also 
destiny for the United States, “like all earthly governments, to fall into de
cadence, to decline in power, and at last, to fall asunder, by the consequences 



of its own vices and misdoings; thus making room for some new empire now 
scarcely in embryo.” But in 1856, decline seemed a long way off.78

In the meantime, by 1860, Americans had established a clear pattern of re-
sponses to the opportunities and challenges presented by coal. Steam lines, 
whether with direct government subsidies or not, could aid American commerce 
only if they could economically reach their destinations. To protect that com-
merce, naval steam vessels similarly needed coal. Combustion experiments 
helped identify which varieties of coal best suited these voyages, while engineer-
ing experimentation sought improved designs or alternative mechanisms to 
reduce steam engines’ voracious appetites for fuel. Finally, as steam helped 
Americans renew their desire for commerce with east Asia, the government em-
ployed geological and diplomatic missions to obtain access to foreign ports 
and coal supplies to create markets for American vessels. Yet notwithstanding 
Perry’s roundly rejected suggestion to seize one of the Lew Chew islands for the 
United States, few Americans at the time imagined that steam power somehow 
demanded the acquisition of fortified foreign coaling stations. Instead, the re-
lationship between new technology and American foreign relations was more 
rooted in existing American approaches to diplomacy: assist Americans in mak-
ing commercial arrangements whenever possible but otherwise solve problems 
by employing native technical ingenuity, whether chemical, engineering, or geo-
logical. But American responses to coal and steam power were not always re-
lated to their uses in commerce and defense. Coal also soon came to be seen as 
a tool for confronting other challenges, including America’s most divisive, 
slavery.
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ch a p ter four

The Slavery Solution

All creation is a mine, and every man, a miner.

Abraham Lincoln, “First Lecture on Discoveries and Inventions”

On August 14, 1862, Abraham Lincoln welcomed a delegation of black repre-
sentatives to the White House. It was the first time black men had visited the 
executive mansion not as servants or laborers but as guests. The committee of 
five were doyens of the capital’s black community, educated, politically astute, 
and socially connected, chosen by members of the city’s elite black institutions 
to receive the president’s proposal to resettle volunteers somewhere outside the 
United States. According to an account of the meeting published by the New 
York Tribune, Lincoln spoke of the suffering experienced by both races and the 
impossibility of true equality within the boundaries of a single nation. “For 
the sake of your race you should sacrifice something of your present comfort,” 
he implored, asserting that given the relations between the races, “it is better for 
us both, therefore, to be separated.”1

But where to go? Lincoln mentioned Liberia, but equivocated that while “in 
a certain sense it is a success,” it was not ideal as a colony. Liberia lay far from 
the only land most prospective colonists had ever known, and after forty years 
of emigration, only some twelve thousand black Americans had ever elected to 
settle there. Instead, the president spoke vaguely of a place in Central America. 
This location was closer to the United States than Africa, situated along “a great 
line of travel,” rich with natural resources and endowed with a climate, Lincoln 
told his guests, “suited to your physical condition.” Most importantly, it had 
coal. Lincoln put great emphasis on this colony’s coalfields. “Why I attach so 
much importance to coal is,” the president explained, “it will afford an oppor-
tunity to the inhabitants for immediate employment till they get ready to set-
tle permanently in their homes.” Agriculture took time; coal mining offered in-
stant work. “Coal land is the best thing I know of with which to commence an 
enterprise,” he argued. Within a month, the government had contracted with 
Ambrose W. Thompson, a man claiming grants of over one million acres in 
Chiriquí, the westernmost province of Panama, bordering Costa Rica. While 
the prospect of colonization remained controversial within the Union’s free black 
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community, by the spring of 1863, some fourteen thousand men, women, and 
children had volunteered to set sail.2

Historians have long been interested in Lincoln’s efforts to colonize free 
blacks. Even though colonization failed—the Central American project was 
ultimately abandoned and another one, to Île à Vache off the coast of Haiti, 
ended in disaster—it has long been understood as providing insights into the 
political possibilities and racial anxieties of the mid-nineteenth century. Expla-
nations for Lincoln’s own interest have ranged widely. Historians have portrayed 
the president as a reluctant advocate of colonization, pursuing it only in the 
heartfelt wish to improve the condition of American blacks. Alternatively, Lin-
coln has been criticized for using colonization as a kind of psychological defense 
mechanism, a crutch to help him cope with the challenges of imagining the 
United States after slavery with a large, free black population. Another interpre-
tation portrays Lincoln’s pursuit of colonization as a canny political strategy to 
thread a needle between abolitionists and conservatives along the road to the 
Final Emancipation Proclamation.3

Most accounts, however, have offered only passing reference to the coal that 
for most of the life of the project, rested at the center of the plan. Historians have 
tended to portray the Chiriquí coal mine as an excuse for a colonization scheme, 
when, at least in the mind of its chief promoter, it was more a colonization 
scheme pursued as an excuse to open a coal mine. Undoubtedly, during the Civil 
War, coal and colonization became intertwined. In the mid-nineteenth century, 
steam power created new demands for coal in places far distant from domestic 
markets. This demand was a central reason why so many Americans saw 
Chiriquí and its supposed coal reserves as a valuable property. But steam power 
also encouraged new ideas about how machines and government policy together 
could become vehicles for social transformation. For Lincoln, coal and steam 
offered a technological fix to address the slavery question, peacefully, profitably, 
and permanently.

As a practical program, however, it was a total failure. In the end, its most 
fruitful outcome was that it bought time for more northerners to come around 
to supporting abolition as a military necessity. No colonists ever sailed for 
Chiriquí and no miners ever extracted commercial quantities of coal there. Fail-
ures, however, can be illuminating. The experience of war led Americans to 
think differently about the security demands of fossil energy. For two decades, 
Americans had debated how steam power changed the country’s engagement 
with the world and how the naval and commercial need for coal required seek-
ing out new sources of fuel. It was a principal reason Chiriquí attracted Lincoln’s 
attention in the first place. The war revealed, however, how well the United States 
could supply itself with coal, even at a time of great conflict. The episode also 
revealed how the demand for coal created new diplomatic constraints for the 
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United States. Working out the diplomacy of coal showed how steam power 
made distant lands more dependent on one another and also how countries with 
desirable fuel or harbors gained new leverage in international relations. The story 
begins not with the war, however, but the mail steamer debate a decade before.

Development in the Valley of the Moon
In 1850, Ambrose W. Thompson was thinking a great deal about steamships but 
little yet about slavery, emancipation, or colonization. His efforts over the next 
decade, however, demonstrate that his colonization project during the Civil War 
was as much an attempt to industrialize energy as it was a promised solution to 
racial strife. It is a story of private speculation passing into the international poli-
tics of steam power and, for all its ultimate failure, a pivotal episode in the 
construction of the idea of a national interest in foreign fuel supplies.

Thompson was a familiar figure in Washington. A native of Delaware, he had 
been raised in Philadelphia by an uncle who introduced him to the world of 

This hand-colored map from the mid-1860s shows the land grants claimed by Am-
brose Thomson’s Chiriqui Improvement Company. Thompson believed his grants of-
fered coal, commodious harbors, and a shorter transit route across the isthmus com-
pared with that of the Panama Railroad, marked as the dark line further east between 
Chagres and Panama. Critics assailed him as an unscrupulous schemer. “Map of the 
Province of Chiriqui, Republic of New Granada, showing the Grants and Lands of 
the Chiriqui Improvement Co.,” box 43, Ambrose W. Thompson Papers, Manuscript 
Division, Library of Congress, Washington, DC.



commerce. When the uncle retired, Thompson joined a partner and opened a 
publishing and stationary firm, Hogan and Thompson, before turning his at-
tention to steamships and the infrastructure of world trade. Though he ran 
coastal steamers out of Philadelphia through the 1850s and also patented his own 
design for a marine propeller, Thompson focused his energies on obtaining con-
gressional funding for larger, more ambitious projects. Thompson was one of 
the many memorialists to Congress in the 1850s seeking subsidies to create a mail 
steam line, first proposing the establishment of one between Philadelphia, Nor-
folk, and Antwerp and another between San Francisco and China, both of 
which were quickly endorsed by the government of Pennsylvania. Two years 
later, he tried leveraging immigrant support to obtain federal funding for a mail 
steam line between four American ports and Ireland. When no bill passed, he 
turned his attention to opportunities in Latin America, where he focused on the 
Isthmus of Chiriquí.4

Today, Chiriquí is the southwesternmost province of Panama. Costa Rica 
borders it to the west, the Pacific Ocean to the south, and to the north and east, 
the indigenous Comarca of Ngöbe-Buglé and the provinces of Bocas del Toro 
and Veraguas. In the nineteenth century, however, these borders were fluid. 
During the second quarter of the century, the region was called Alanje, the west-
ernmost of two cantons of Veraguas. Veraguas was itself a province of New 
Granada, the state that comprised what is today both Colombia and Panama. 
Alanje stretched across the isthmus, from Bahia Honda along the Pacific to 
Chiriquí Lagoon on the Caribbean. Its population was small—roughly twenty 
thousand in the 1850s, with a little more than four thousand in the capital, 
David—and its economy revolved around farming and ranching, supplying 
meat and tallow to regional markets in Panama City and the mining districts 
of Chocó in western Colombia. The indigenous population was considerable. 
Along Chiriquí Lagoon lived some fifty families of recently emancipated blacks 
from the West Indies, along with a motley assortment of foreign traders from 
England, France, Spain, Italy, Canada, the United States, and elsewhere in Latin 
America. The modest size and economy of Chiriquí helped make it a marginal 
region within the already marginal Panama. In a gesture toward granting greater 
autonomy, in 1849, the Congress of New Granada elevated Alanje to provincial 
status and in the process, replaced the name “Alanje” itself with the land’s in-
digenous name: Chiriquí, the “Valley of the Moon.”5

Two events of 1848 brought the Valley of the Moon to newfound prominence 
for international steam communication. The first event came from the United 
States. For Americans, interest in Chiriquí emerged as a consequence of the war 
with Mexico. With the annexation of California in 1848, Americans sought better 
and faster travel and communication between the Atlantic and Pacific. The dis-
covery of gold in California later that year increased demand for transportation 
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even more quickly than anyone had expected. With time at a premium, investors, 
schemers, politicians, and military officers fanned out across Central America, 
boosting chosen routes and disparaging others, investigating elevation, resources, 
and the diplomatic prospects of roads, railroads, and canals connecting the 
oceans. The most successful was William Henry Aspinwall’s Panama Railroad 
Company, which Aspinwall founded in 1849 to connect his Pacific Mail Line of 
steamers with George Law’s U.S. Mail Line in the Caribbean. This first North 
American transcontinental railroad would open in 1855 and become the premier 
way to travel between the East and West coasts of the United States until a do-
mestic transcontinental track was completed in 1869. But Aspinwall faced in-
tense competition from Cornelius Vanderbilt’s Accessory Transit Company, 
which carried Americans across Nicaragua, and the Hargous Brothers’ project to 
open transit across the isthmus of Tehuantepec in Mexico. Others, like Ambrose 
Thompson, looked to Chiriquí for still another route. Through the remainder 
of the nineteenth century, the debate over which route would dominate occupied 
a central place in commerce and diplomacy with Central America.6

The second event was an elaborate attempted land grab by neighboring Costa 
Rica. While Chiriquí was possessed and administered by New Granada, only 
weak ties bound many of its residents to Bogotá. Along with the rest of Panama, 
Chiriqueños periodically pushed for greater autonomy or even complete inde
pendence in the hopes that such self-government would make it more prosper-
ous. Costa Rica hoped to exploit this disaffection and capture Chiriquí, its po-
tential isthmian transit route, and its untapped resources. Around 1848, Felipe 
Molina, the Costa Rican envoy to Paris, produced dubious Spanish colonial 
documents asserting a Costa Rican title to the region. Aware of the weakness 
of these claims, Molina quietly schemed to issue a land grant to a French citi-
zen, whom he instructed to bring infrastructure and new immigrants. Accord-
ing to the plan, once foreign capital (backed by a foreign army) reached Chiriquí, 
New Granada could be mollified with a financial settlement. In exchange, most 
of Chiriquí, with its valuable harbors on both sides of the isthmus, would re-
main part of Costa Rica.7

Whether such a plan could have worked, events in both Europe and Central 
America caused it to unravel. Molina’s grantee was Gabriel Lafond, with whom 
he signed contracts in 1849 and 1850. After encouraging French maritime sur-
veys, however, Lafond’s efforts to raise capital suffered on account of the Crimean 
War. During the delay, officials in New Granada learned of the project and pro-
tested vigorously. In a prospective settlement in 1856, the two countries agreed 
to leave Chiriquí with New Granada, but rumors swirled around the region that 
the deal contained a secret provision for New Granada to sell the entirety of 
Panama to Costa Rica in exchange for Costa Rica assuming a portion of New 



Granada’s considerable debts to various European creditors (along with grant-
ing lucrative emoluments to New Granada’s diplomatic representative, Pedro 
Herrán). Only a resurgent nationalist sentiment in New Granada following the 
anti-American “Watermelon Riot” in April foreclosed the possibility of the 
country’s parting with the isthmus for at least the near future. This bloody riot, 
which had begun as an altercation between an intoxicated American traveler and 
a watermelon seller in Panama City, revealed the pent-up Panamanian resent-
ments caused by increasing numbers of Americans crossing Panama en route to 
California. For a time, these resentments toward those who appeared to med-
dle inside Panama also meant Colombian leaders more jealously guarded the 
isthmus. As a result, Lafond’s scheme collapsed for good. Still, regardless of 
which country eventually controlled the region, the leaders of both New Granada 
and Costa Rica knew that the development of Chiriquí would require capital 
and expertise from abroad. The only question was what the terms would be.8

Before its failure, Lafond’s company helped publicize tantalizing discover-
ies of coal in the region. Writing of Chiriquí’s northern Caribbean coast, a naval 
captain and senator from the nearby province of Veraguas observed that “small 
pieces [of coal] have been discovered in a river which falls into the Bay de 
l’Admiral, probably having been carried down by the current.” Two French 
captains who explored the region on behalf of Lafond for six months in 1851 
learned of newly discovered coal beds reported in Costa Rican journals. While 
they handled “some specimens of carbonized or anthracite wood,” they refrained 
from confirming the existence of large deposits. Soon, however, news spread 
among Lafond and his associates of a coal discovery along the Pacific side of the 
isthmus, near the Costa Rican town of Terraba. The French admiral Odet Pel-
lion, who reached Golfo Dulce in June 1852, investigated these discoveries, and 
while he lacked adequate time and resources to explore, he collected samples for 
his ship’s surgeon to examine. Pellion, though hopeful, could only assure Lafond 
that existence of coal was certain. Its quality, he noted, would only be known 
after further exploration and experiment.9

Among those interested in developing Chiriquí were the people who called 
it home. Like other local and national governments across Latin America, the 
provincial one in Chiriquí itself sought to harness American, French, or British 
interest in new communication routes for its own purposes. A new route prom-
ised a flood of travelers, all of whom would need food, lodging, and supplies. 
Integration into global trade networks meant the prospect of attracting immi-
grants, and immigrants could further develop regional resources—from gold to 
gutta percha, gum elastic to tropical lumber, coconuts to coal. As a particularly 
underdeveloped, undervalued region, Chiriquí was among the most eager to en-
courage this sort of investment, especially as transit across nearby Panama, 
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even before the completion of Aspinwall’s railroad, was beginning to revitalize 
the long-underdeveloped province to the east.10

At least as early as 1841, Chiriquí began improving its infrastructure by ini-
tiating the reconstruction of an ancient, pre-Columbian Indian road across the 
isthmus. Six years later, the government in Bogotá indicated its interest by con-
tracting to further reconstruct the road. After Chiriquí gained provincial sta-
tus in 1849, the road reverted to local jurisdiction. The provincial legislature in 
David immediately began issuing road construction grants, first to a Pennsyl-
vanian speculator named Theodore Moore, whose incivility and failure to 
actually build the road incurred the ire of both residents of Chiriquí and the 
government in Bogotá. The Panama Railroad, perceiving a threat to its transit 
monopoly, secured the annulment of Moore’s grant in the supreme court of New 
Granada. In the meantime, Ambrose Thompson had purchased rights from 
Moore, and between 1851 and 1852, he secured three revisions to it from the leg-
islature of Chiriquí.11 What followed was a decade of tension between David 
and Bogotá over who would control isthmian transit, with the national govern-
ment constantly pressured by lobbying from Aspinwall’s Panama Railroad to 
prevent the emergence of competitors. The stakes remained high. The Panama 
Railroad believed its contract ensured a complete monopoly in lands under 
the control of New Granada. The government of Chiriquí, however, was not 
inclined to honor this agreement. “The Governor told me if I could place 4,000 
foreigners armed at his disposal,” reported one of Thompson’s agents in David, 
“he would give all we asked in defiance of the Executive at Bogota.” No armed 
foreigners came to the governor’s defense, but it was a possibility everyone across 
the country took seriously.12

After securing his initial road grants from Chiriquí, Thompson continued to 
collect others. Under the constitutional reorganization of New Granada of 1853, 
Thompson obtained yet another road grant from Chiriquí in 1854. That same 
year he wrangled title to a grant for lands along the Pacific coast intended for 
colonization. In 1855, he secured control of a series of coal mines around Chiriquí 
Lagoon. By mid-decade, he had placed all the grants in the portfolio of his newly 
chartered Chiriqui Improvement Company.13

At least as early as 1852, Thompson and his associates had concluded that coal 
would be one of Chiriquí’s chief assets in what was then an unambiguously 
speculative venture. Thompson could secure harbor islands suspected of bear-
ing coal for a mere $25 a year, islands that might soon be worth millions once 
Thompson opened them to regional markets with a new road. “If you wish to 
obtain all these immense advantages which in a year or so must certainly remu-
nerate you a thousand fold,” wrote an agent in David on the coal discoveries, 
“now is your time.” By September 1853, Thompson was boosting Chiriquí coal 
to J. C. Dobbin, the secretary of the navy in Washington, and asserting the need 



for an American naval depot in Chiriquí Lagoon. “In the lands bordering on 
this Lagoon,” he wrote, “large, and it is believed inexhaustible coal fields exist, 
both anthracite and bituminous,” adding that similar advantages graced the Pa-
cific side of the isthmus as well. Yet the ambiguous legal status of coal mines 
created yet another local-national tension between Chiriquí and Bogotá. Metal 
and precious stone mines belonged to the national government, quarries to 
local landowners—under which category did coal fall? To obviate the problem, 
Thompson also began promoting his coal operation to the national government 
in Bogotá by suggesting it would help displace the local Indian population with 
more desired new immigrants while also settling the boundary dispute with 
Costa Rica. The strategic value of coal in Chiriquí was not a simple geological 
or geopolitical fact but rather an argument that Thompson used to lobby the 
United States and New Granada to promote his speculative investment.14

Over the next several years, Thompson collected geological and engineering 
reports that endorsed his concessions. His correspondence and promotional doc-
uments were marked by the conspicuous inclusion of surveys by civil engi-
neers, results of geological and chemical analysis, and testimony by professional 
scientists. A contracted civil engineer, James Cook, surveyed the prospective 
road for the company and reported on the province’s “very abundant and rich” 
coal deposits. Led by Indian guides, Cook spent a month conducting geologi-
cal examinations, offering sanguine analyses of Changuinola coal from the Pa-
cific and Muerta coal from Bocas del Toro. In 1856, the company dispatched 
Newton Manross, a Yale graduate who had recently completed his doctoral 
studies at the University of Göttingen, to map the Chiriquí coal region. An En
glishman, C. S. Richardson, examined Manross’s specimens and announced 
that “practical” engineers like himself would be “unanimous in its favor.” Armed 
also with the endorsements of the legislatures in both the province of Chiriquí 
and the state of Panama, Thompson turned his focus to lobbying Washington 
in mid-1857.15

As early as August, Thompson approached the new Buchanan administra-
tion’s postmaster general, Aaron V. Brown, proposing to launch a mail steamer 
service through Chiriquí. Three months later, the navy sent the Fulton to exam-
ine Thompson’s coal claims. The result was a favorable endorsement by the 
lieutenant in charge, John Almy. Even though he could only collect degraded 
surface specimens, Almy lauded the discovery, tying the development of a na-
val station there to a U.S. “ascendancy in the Central American States” and not-
ing that with American engineering, “there will be found an abundance of 
coal of a superior quality, the value of which in that part of the world, under 
circumstances which may often arise, is beyond any calculation.” The ship’s 
engineer, James W. King, called the coal “of a superior order for ocean steam 
purposes.” Yet the distance between dispassionate endorsement and biased 
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promotion remained hard to measure; Almy was guided by one of Thompson’s 
agents, and he based many of his conclusions not on the coal collected but an 
assumption (shared by Thompson) that higher quality coal lay deeper beneath 
the surface.16

Over the following year, Thompson continued his private lobbying efforts. 
In addition to promoting the value of transit rights across the isthmus, naval sta-
tions, and strategically located coal mines, he emphasized the international 
pressures bearing on the United States. The United States, New Granada, and 
Costa Rica were not alone in their interest in isthmian routes, Thompson re-
minded the government, for England was involved in Honduras and France in 
Nicaragua, and both Mexico and New Granada were soliciting Europe for capi-
tal and possibly offering control of transisthmian routes. Thompson waved a 
New York Herald editorial fretting that without government involvement, “we 
shall soon find ourselves driven from the American Isthmus, our communica-
tion with our Pacific empire cut off, and our prestige as a nation gone.” It was 
a sentiment Thompson sought to cultivate in the administration. To President 
Buchanan, he emphasized that his Chiriquí route offered what “the United 
States cannot secure at any other point in the Gulf of Mexico or Caribbean sea.” This 
prize was vast stores of “inexhaustible beds of coal” to power American steam-
ships; a single island, Thompson claimed, contained “a quantity of coal suffi-
cient to supply the United States navy for centuries to come.”17

Thompson needed an naval contract because he lacked the capital to fulfill 
the terms of any of his grants on his own. Despite his representations to Chiriquí 
and Bogotá, without hundreds of thousands of dollars from the United States, 
his projects would be worthless—he could build no road, establish no colonies, 
open no coal mines. This desperation for capital led Thompson to promise in-
creasingly impossible terms to the various cabinet members to whom he 
pitched the project in the hopes that a clear commitment from the United States 
would persuade the government in Bogotá to consent later. What began as a 
conventional petition for a mail steam line quickly became an offer to sell coal 
and perpetual rights for a naval station. Soon after came promises of mining 
rights and the free, unlimited transit of government agents across the isthmus. 
He dangled the prospect of annexing New Granada, whose government, he 
claimed, itself desired it. When that country went on to reject key provisions of 
the Cass-Herrán treaty that created a process for settling claims created from the 
Watermelon Riot (including the seventh article, permitting the United States to 
establish a coaling depot in Panama), Thompson concluded that it only made 
his concession more vital to American policy. To Lewis Cass, the secretary of 
state, Thompson acknowledged that his project had begun “from motives of 
personal gain,” but he insisted that now it had become clear it had national 
importance and that it “must soon be ripened into active policy”—all while 



warning of his imminent “pecuniary ruin” if the administration did not act 
soon. Yet despite verbal assurances, for two years, the administration took no 
definitive action.18

Thompson did what he could to speed things along. Like many seekers of 
government largess in the nineteenth century, he cultivated powerful “friends”—
officials whom he supplied with cash or company shares to ensure their sup-
port when votes or endorsements were needed. In Washington, he courted the 
printer of the U.S. Senate, William A. Harris, a figure whose frequent access to 
lawmakers, like that of the Capitol’s doorkeepers and postmasters, made him a 
regular targets of lobbyists.19 One of Thompson’s agents was Reverdy Johnson, 
the former attorney general, fresh from successfully defending John Sanford 
from his slave Dred Scott in the Supreme Court. Another was Richard W. 
Thompson (no relation to Ambrose), a former Indiana representative and 
lawyer to the Chiriqui Improvement Company, who joined Johnson in offering 
shares in the scheme to members of Buchanan’s cabinet.20 Francisco Párraga, 
Thompson’s agent in Bogotá, informed Thompson that he “must prepare some 
friends” and asked for instructions on “how to dispose of money, should it be 
necessary.” To Amalia Herrán, wife of New Granada’s envoy extraordinary and 
minister plenipotentiary to the United States and daughter of Tomás Cipriano 
de Mosquera, a former (and future) president, he promised $50,000 of company 
stock, as well as prime land inside the two port cities Thompson anticipated 
founding on either side of the isthmus. “Mosquera” would rise on the shores of 
Chiriquí Lagoon and “Herrán” on Golfito Bay. Two weeks later, Amalia’s hus-
band, Pedro Herrán, offered a full-throated official endorsement to the United 
States of the authenticity and legality of Thompson’s grants.21

These efforts paid off. After months of lobbying, Herrán’s endorsement as the 
official representative of New Granada overcame the skepticism of Buchanan’s 
attorney general, Jeremiah Black, who had questioned the legal status of the 
company as well as Thompson’s extravagant terms, terms that appeared to vio-
late the sovereignty of New Granada. In the process, the project’s purpose shifted 
from securing a steam mail contract with the post office into a project with the 
navy for provisioning coal in the Caribbean. On May 21, 1859, without fanfare, 
Thompson signed a contract with the secretary of the navy, Isaac Toucey.22

Unfortunately for Thompson, Herrán’s support proved short lived. At the 
end of December, the Buchanan administration released the annual reports of 
its cabinet departments, and from Secretary Toucey’s report the press learned 
about the coal contract from the previous May. It was only then that Herrán re-
alized the scope of the agreement. Its terms promised an unimpeded right of 
way across the isthmus for U.S. agents (that is, soldiers), land for naval stations, 
harbor use by government vessels, and unlimited access to coal at only ten cents 
per ton, paid to the Chiriqui Improvement Company. From the perspective of 
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New Granada, Thompson’s grants had begun as an effort to bring needed in-
frastructure and capital to Chiriquí; they now appeared to have become a ces-
sion of sovereignty to the United States. An indignant Herrán dispatched the 
news to Bogotá, urging his government to reject the contract.23

While Thompson lobbied Washington, in New Granada, his agent Francisco 
Párraga had been involved in a simultaneous lobbying effort of his own. Dur-
ing the roughly two months it took for Herrán’s letter to reach Bogotá, Párraga 
struggled to renegotiate the terms of Thompson’s railroad grant to clarify its 
legal status. His work had started smoothly, with President Mariano Ospina 
Rodríguez and his cabinet fully endorsing it, even over the opposition of the 
Panama Railroad. Clear interest from the United States helped secure the admin-
istration’s support, as did coordinated lobbying by George W. Jones, the new 
American minister to New Granada. Together, Párraga and Jones flattered Ospi-
na’s government by suggesting that approving the railroad grant would induce 
the imminent inflow of capital from Europe and the United States while secur-
ing the development of new harbors, coal mines, and a route from the Atlantic 
to the Pacific. All of these improvements were to benefit the country. But sup-
port from the executive did not translate into similar support from the legisla-
ture, whose approval was needed to authorize the president to contract directly 
with Thompson. In New Granada’s senate, composed overwhelmingly by ad-
ministration supporters, opposition came from friends of the Panama Railroad, 
which sought to preserve the company’s monopoly over isthmian transit (a point 
underscored by the arrival of a representative of the company in Bogotá with 
$500,000, fine liquor, and a French cook to secure friends of his own). Despite 
an impassioned speech by the secretary of interior and war, Manuel Antonio 
Sanclemente (himself a future president), a senator from Panama, Rafael Nuñez, 
argued that the grant would simultaneously violate the transit monopoly 
promised to the Panama Railroad while also increasing the region’s vulnerabil-
ity to filibusters or even the cession of control of the isthmus to the United 
States. Nuñez also revealed that four years earlier, the country’s supreme court 
had annulled the original grant from Chiriquí, a detail that somehow took 
everyone by surprise. Support further eroded with widespread rumors about 
Thompson—that he was a bankrupt speculator, that he and Párraga were really 
secret agents of the Panama Railroad engaged in a convoluted bid to further 
empower the company, that Párraga was an American spy seeking to wrest 
control of Panama for the United States. Combined with the arguments of 
another senator who had first negotiated the Panama Railroad contract in 
1850 and now regretted it, support for the project collapsed. To the shock of 
Párraga, Jones, and the Ospina government itself, at the end of February the 
senate of New Granada rejected the proposed revisions to Thompson’s grants 
unanimously.24



In the new year, the situation deteriorated even further. On February 28, 
1860, Herrán’s letter about Secretary Toucey’s annual report from the Navy De-
partment reached New Granada and members of the government learned in 
disbelief of Thompson’s contract with the U.S. government. What had been a 
moment of political triumph in Washington turned into catastrophe in Bogotá. 
Despite the efforts of Párraga and Jones to renegotiate the legally suspect terms 
of Thompson’s original grants, it became impossible to persuade President 
Ospina or his cabinet that Thompson had not illegally sold his privileges to the 
United States. Párraga reported that the contract “has been the death blow to 
all our projects.” For nearly a year, he himself had lobbied without realizing that 
the contract Thompson and Toucey signed in May specified anything more 
than selling Chiriquí coal to the navy. “The President, the Secretaries, and all 
the members of Congress were highly indignant at the receipt of the news,” 
wrote Párraga in dismay. “The contract has been discussed and canvassed every 
where, by the press, by the Executive Power, by the members of Congress in 
private meetings, and has been universally condemned, as an imprudent as-
sumption of your Government, and of yourself.” Instead of continuing to pres-
sure the New Granada’s senate to approve negotiating a new grant, the secretary 
of state requested that the supreme court annul the existing one.25

After the disastrous end of Párraga’s negotiations in Bogotá, Thompson de-
cided to pursue a fallback arrangement with Costa Rica. There, at least, he 
appeared to be in a position to salvage his project. His agent there, Thomas 
Francis Meagher, lobbied the new, revolutionary government in early 1860, 
winning the support of leading merchants and the new president, José María 
Montealegre Fernandez. Like the deposed government, the new one also saw the 
scheme as a way to claim territory in Chiriquí, as well as a means to attract for-
eign capital for local development. When the contract came before the legisla-
ture in San José on July 4, 1860, only two votes dissented in Costa Rica’s house 
of delegates while its senate approved it unanimously.26 Here too, however, suc-
cess proved short lived. Without an appropriation from the U.S. government, 
Thompson was unable to supply the required $100,000 deposit to Costa Rica 
to execute the grant. When the new government declined to allow him more 
time, he appeared to have forfeited the last conceivable path for Latin Ameri-
can support.27

Despite the collapse of support from New Granada—to which the American 
minister, George Jones, alerted the administration—Buchanan’s cabinet contin-
ued to pursue its coal and naval station in Chiriquí. Faced with the court deci-
sion in Bogotá, Toucey insisted to the Senate’s Committee on Naval Affairs in 
June that the project retained his confidence and that he was actually “more 
strongly impressed with the importance of the measure and would earnestly urge 
that the necessary appropriations be made for its accomplishment.” Members of 
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Congress were more cautious, when, less than a week later, the Senate proposed 
a $300,000 appropriation contingent on the president confirming the legality of 
Thompson’s privileges and his rights to transfer them. A conference committee 
between the two houses quickly agreed instead to appropriate just $10,000 to 
fund an expedition to the region and have “some competent person or persons” 
investigate its coal, harbors, and prospective railroad route.28

In response, Buchanan selected Captain Frederick Engle of the navy to lead 
the survey, which left Norfolk on August 13 and arrived in Chiriquí ten days 
later. In addition to Ambrose Thompson’s son (also named Ambrose), Ameri-
can assistants, local guides, and Indian laborers, Engle was accompanied by 
three technical experts: an engineer, first lieutenant James St. Clair Morton, who 
surveyed the railroad route; a hydrographer, Lieutenant William Nicholson 
Jeffers, who sounded the harbors; and a geologist, Dr. John Evans, who exam-
ined the region’s coal deposits. Evans was an important selection; as the Smith-
sonian’s official geologist for the Washington and Oregon territories, he had 
over a decade of experience in the Pacific Northwest as well as Iowa, Wisconsin, 
Minnesota, and Nebraska. His exploration around Chiriquí filled him with 
enthusiasm. “The coal is much better than I had anticipated,” he recorded, col-
lecting coal samples in a small canoe. Further, he noted that “the coal deposit 
is accessible to navigation and inexhaustible”; he also confirmed the presence of 
eight seams along the Changuinola River, “much of which is of excellent 
quality.” Evans composed a glowing report, combining his field survey with a 
favorable laboratory analysis performed by Boston chemist Charles T. Jackson. 
Jackson praised the coal as “well suited for steam navigation,” while Evans main-
tained that “this country offers a wide field for American enterprise, and is well 
worthy of the patronage of the government.” The whole expedition left 
Evans so enamored with Chiriquí that he decided to collect his family and 
retire there. Unfortunately, he died of pneumonia just weeks after returning to 
the United States.29

The other technical surveys were also largely positive, but interested Ameri-
can newspapers reported rumors as facts. One account of the railroad survey had 
Lieutenant Morton discovering that available paths were too long and required 
cutting through too much elevation. Another report, however, from a commis-
sion member just returned to Norfolk, claimed that Morton had located a 
feasible path, that Chiriquí’s harbors were “unequaled,” and that coal was “dis-
covered of superior quality and in inexhaustible quantities.” The Panama Rail-
road, which had long denied Thompson’s and Chiriquí’s claims about roads and 
resources, expressed surprise at the findings. Meanwhile, Lieutenant Jeffers’s hy-
drographic survey concluded that “no finer harbors than these can be found” 
and that since an earlier, published Royal Navy survey of 1838 had very precisely 



measured the hydrography of Chiriquí Lagoon, much of the hard work was al-
ready done. According to Thompson’s hometown Philadelphia Enquirer, the 
report of the Chiriquí expedition was “exceedingly cheering,” and it looked for-
ward to the day when “American steam vessels will . . . ​soon be found in Chi-
nese ports, and the trade with Asia may be diverted to San Francisco.”30

As 1861 began, the Buchanan administration continued to back the project, 
but the encouraging scientific and engineering studies again met resistance in 
Congress. Thompson pleaded with the president that New Granada simply mis-
understood the modest terms of his contract with the United States and that the 
actions of the government in Bogotá were really (and preposterously) “intended 
as a secret insult to the Government of the United States made by an attack upon 
the private vested rights of one of its citizens.” The remedy, he explained, was to 
return fire with a diplomatic threat. Down Pennsylvania Avenue, the Senate was 
initially willing to appropriate Thompson his $300,000, approving the measure 
on January 17 by a wide thirty-eight to eight margin, with just a handful of skep-
tics dissenting, mostly Republicans. In the House, however, support fell apart.31

There, opponents painted Thompson’s project as a corrupt scheme to defraud 
the government with grants that he lacked authority to transfer and that the lo-
cal Chiriquí government alone could not make, all for coal and railroad routes 
that were not there. Maine Republican Freeman Morse, chairman of the Com-
mittee on Naval Affairs and an original supporter of the measure, tried amend-
ing the Senate appropriation to disavow any pretentions to sovereignty in ei-
ther New Granada or Costa Rica, prevent the movement of troops or war 
materiel without the approval of either government, and require the adminis-
tration to draft procedures for managing the contract so as to respect the pub-
lic interest. Yet he found himself outmaneuvered on the House floor; opponents 
of the measure managed to seize most of the speaking time, during which they 
delivered ponderous speeches and prevented just about everyone from the Na-
val Affairs Committee that sponsored the appropriation from explaining why 
it deserved support. Yet for the most part, arguments for and against the ap-
propriation served as proxies for views on the Panama Railroad and its current 
monopoly over isthmian transit in New Granada. The company—“a mo-
nopoly which has been the curse and bane of my State,” according to one 
Californian representative—was believed to be lobbying vigorously against 
Chiriquí in Washington. Thaddeus Stevens of coal-rich Pennsylvania launched 
into a scathing critique of the project, witty and sarcastic, eliciting bouts of 
laughter from the chamber and making the appropriation toxic through ridi-
cule. He articulated the usual criticism of Thompson’s contracts but gave spe-
cial attention to the coal, insisting that if it were really as abundant and valu-
able as its supporters claimed, American entrepreneurs would surely bring it to 
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market and make it available to the government and everyone else at prices far 
lower than $300,000. In David, Bogotá, and San José, it was clear that the le-
gality of the grants was just one political tool that could be used as needed to 
pursue the interests of party, province, or economic power; in the U.S. House, 
however, the legalistic arguments won the day, and the measure was defeated by 
a three-to-one margin.32

By February, the entire project seemed ruined. “I am in mourning for 
Chiriquí,” wrote Párraga in February, “and have given up all hopes.” Yet more 
bad news was still to come. In April, Thompson learned that his new (and al-
ready failed) contract with Costa Rica so infuriated Bogotá that the government 
there would soon seek the annulment of all his previous grants, not simply the 
railroad one. His failure over more than six years to bring development to the 
Valley of the Moon provided ample legal justifications for revoking his privileges 
to colonize the territory or mine its coal. On account of Thompson’s serial se-
cret negotiations, Párraga even speculated that “Costa Rica will be involved in 
troubles with New Granada.”33

On March 4, 1861, a new administration came to office in Washington. 
“What is to be done next?” Párraga had asked just four days earlier. “What is 
the next move?” By April, the inability to form a lasting compromise around 
slavery had led eleven states to secede and the Civil War had begun. It was then 
that Ambrose Thompson began to see what his next move ought to be.34

A War of Industrial Power
Just eighteen days after arriving at Hatteras Inlet and beginning to blockade 
Pamlico Sound and the North Carolina coast, Union commander Stephen C. 
Rowan struggled to find coal. The Union navy had established the Atlantic 
blockade to suffocate the Confederacy by depriving its economy of foreign trade, 
especially with Britain. But blockade vessels, among them Rowan’s USS Paw-
nee, depended on steam power, and supplies of coal were difficult to obtain when 
operating outside of northern ports. A failure to obtain coal would ruin the ef-
fort, a fact with which Rowan struggled daily. “I have already informed you 
that I wanted coal,” Rowan wrote to the commander of the Atlantic Blockad-
ing Squadron in late September 1861. “I have now to state that unless I receive 
coal within the next ten days we shall not be able to move even the little tug 
Fanny.” He requested an immediate shipment. Rowan would take any amount 
of coal he could get, of course, but he hoped the department would deliver regu-
lar cargoes and keep the ships of his blockade in action. Seeking to ensure that 
Rowan and hundreds of other naval commanders avoided the crippling paral-
ysis that coal shortages would bring, Union officers and officials spent the first 
year and a half of the war cobbling together a system for fueling the first indus-
trialized conflict in American history. Unfortunately for northern war efforts, 



however, the Union navy had entered the war without a mechanism for distrib-
uting fuel to its growing number of steamships.35

The navy’s coal agents, established only in 1851, had been discontinued in 1859 
after a political scandal that appeared to touch the executive mansion. As part 
of the same investigation that exposed the political perils of engine design, John 
Sherman’s committee pursuing corruption in the Navy Department revealed 
that navy secretary Isaac Toucey had appointed an anthracite agent who knew 
nothing about coal but a great deal about sinecures. The man was Charles 
Hunter, a physician from Reading, Pennsylvania, who had campaigned for Bu-
chanan and looked to the administration for a share of the spoils. Guided by a 
Pennsylvania representative who boosted him for the position, Dr. Hunter 
agreed to divide his commissions with two other local Democrats. Though the 
post of anthracite agent had been designed to leverage expert knowledge of the 
coal industry, Secretary Toucey deferred to President Buchanan, a native son of 
Pennsylvania who evidently understood the commission fees were to be shared, 
in appointing Hunter. The navy never complained about the quality of coal it 
received under Hunter’s agency, but the entire requisition process was performed 
not by Hunter but by a single Philadelphian coal dealer, Tyler, Stone, and Co., 
with falsified papers and at rates Sherman’s investigation revealed were higher 
than the market justified. The department was further embarrassed when Sher-
man revealed that a member of the firm was Toucey’s nephew by marriage. For 
his part, Hunter had never left Reading to inspect any coal in Philadelphia. As 
newspapers broadcast the story, not only Hunter but the coal agency itself was 
tarnished; referring to “the gift of the Anthracite Coal Agency,” the New York 
Tribune called it (with some exaggeration) “one of the richest within the power 
of the President.” After the embarrassing exposure of incompetence and corrup-
tion, Toucey abolished the agencies altogether and began advertising bids for 
fuel to dealers directly. If Tyler, Stone, and Co. had no difficulty in supplying 
the navy with quality coal, why bother with a middleman?36

The return to fueling the navy with contracts to the lowest bidder proved 
adequate during peacetime but became an obstacle once the war began. What 
had been modest bids for 15,000 tons of anthracite in 1859 became requests for 
thirty to eighty thousand and finally regular orders for 100,000 tons by 1863. 
When the war began, no effective system yet existed to distribute fuel in such 
amounts from its principal markets to the vessels that so urgently needed it. As 
early as August 1861, Union naval commanders alerted Washington that if the 
navy expected to maintain a steam fleet in the Caribbean, it needed to send 
anthracite to strategically located ports like Kingston in British Jamaica or 
Danish St. Thomas. This need was especially acute for vessels pursuing Con-
federate raiders like the Sumter and Jeff Davis. As both Confederate and Union 
ships cruised the Caribbean on unpredictable schedules, they were forced to 
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rely on whatever kinds of coal might be available in local markets, which were 
usually bituminous. These coals, “the smoke from which can be seen even in 
the darkness of night,” according to Admiral David Dixon Porter, proved a lia-
bility when ships sought the element of surprise. What was more, these soft 
coals were typically expensive and performed poorly in many American boilers 
designed for anthracite.37

The scope of these challenges was only a matter of speculation when Ambrose 
Thompson first met the new president, Abraham Lincoln, on April 10, 1861. In 
their meeting, Thompson does not appear to have mentioned Chiriquí, his 
failed contract with Buchanan’s Navy Department, or colonization. He simply 
wanted the president’s ear. Instead of discussing his speculative schemes, he 
offered opinions on how Lincoln’s administration could peacefully address 
the crisis of secession.38

War in the United States gave Thompson a glimmer of hope for salvaging 
his Chiriquí scheme, as did war in New Granada, which had broken out in 
1860. After his company’s humiliating collapse in political support in Bogotá 
in early 1860, it had appeared that regaining the confidence of New Granada’s 
government would be impossible. Thompson’s agent, Francisco Párraga, left 
the capital and was reduced to working as a clerk in the small New York office 
of a London life insurance agency. But then the political situation changed 
dramatically. In May 1860, Tomás Cipriano de Mosquera launched a Liberal 
revolution against the Conservative Ospina government. By July 1861, his 
forces would seize Bogotá. Mosquera had long spoken favorably of the Chiriquí 
project, but Lincoln’s administration was not yet prepared to recognize his revo-
lutionary government. Meanwhile, between February  21 and March  31, the 
Panamanian provinces of Veraguas and Chiriquí had declared the independence 
of Panama from New Granada, with residents at David claiming (on behalf of 
the whole isthmus) that since joining New Granada forty years before, the 
capital had done “nothing but impoverish and divide it into political parties.” 
Taken together, Thompson had reason to hope for still another opportunity.39

Over the following months, news of Chiriquí eventually made its way back 
to the Navy Department. Gideon Welles, the incoming secretary, may have 
learned of Chiriquí from New York’s Charles B. Sedgwick, the new chairman 
of the House’s Committee on Naval Affairs. In 1860, Sedgwick had penned 
a  minority report to his committee’s evaluation of the Thompson-Toucey 
contract, enumerating a list of objections, both legal and geological, and had 
emerged in the House as one of Thompson’s harshest critics. Barely a year later, 
in August 1861, that criticism had turned into praise. “I know of no other coal 
deposits on the Atlantic Coast south of the Potomac,” Sedgwick wrote to Welles, 
“& I consider it of the last importance that a supply of coal depots should be se-
cured from for the use of our Navy in the Gulf & on the Pacific.” His opinion 



had shifted, he claimed, after additional grants from New Granada eliminated 
questions about Thompson’s titles, while the government’s geological expedition 
in 1860 convinced him of the character and availability of the province’s coals. 
He made no mention of New Granada’s supreme court voiding Thompson’s 
road grant.40

Thompson had likely coordinated Sedgwick’s appeal to Welles. Only a day 
after the representative dispatched his letter, Thompson sent his own note to the 
navy, proposing new terms to lease Chiriquí to the government. Thompson 
promised Welles that his company could supply as much coal as the navy de-
sired in Chiriquí Lagoon for half the cost paid at any point over the preceding 
decade. With a railroad across the isthmus in the works, Thompson guaranteed 
coal delivery on the Pacific at similar prices. A company memorandum detailed 
how opening Chiriquí mines for the Union would fuel the blockade and save 
over $1.3 million a year in coal and transportation costs, not to mention provide 
a permanent naval station. When Thompson composed a draft indenture with 
the Navy Department, he only detailed the terms for supplying coal. With this 
first formal broaching of the subject, Thompson presented the advantages of 
Chiriquí just as he had to the Buchanan administration, namely, as a matter of 
fueling American power on either side of the isthmus, only now he also adverted 
to the imperatives of wartime demand.41

The matter quickly reached Lincoln, who referred it to his brother-in-law and 
confidant, Ninian Edwards. Edwards read approvingly the reports of the 1860 
Chiriqui Surveying Expedition, noting the government affiliation of its leaders 
and the respectability of Charles Jackson, the Boston geologist and chemist who 
had examined the collected coal samples. Published statements from the gov-
ernment of New Granada assured him of the legality of Thompson’s grant. Most 
importantly, Edwards described the “vast saving” to be expected from Chiriquí 
coal. The coal itself would be cheaper than what was then available in the Ca
ribbean while the navy would no longer need expensive supply ships floating off 
the ports of Aspinwall and Panama. Edwards believed the government stood to 
save half a million dollars a year with depots on shore alone. Furthermore, 
Chiriquí offered a new source of valuable timber for naval shipbuilding. The vast 
harbors of the Chiriquí Lagoon promised unprecedented strategic advantages 
in the Caribbean as well, where it “might save whole squadrons.” And during 
wartime, by then no mere hypothetical event, Edwards looked to the prospects 
of fueling the Union navy—with savings, he suggested, in the neighborhood of 
nearly $2 million a year. The only problem for Edwards was that Thompson had 
proposed a series of separate contracts, one for each element of the deal—one 
for supplying coal, another for leasing the land for a naval station—thus sad-
dling the government with leases it would not need if, unexpectedly, the coal 
later proved inferior. Since the “main object” of the plan was fueling the navy, 
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Edwards suggested to his brother-in-law that a single contract be drafted that 
would ensure that receiving quality coal remained the key stipulation, without 
which the government guaranteed nothing. Almost as an afterthought, Edwards 
noted that the lands might also be employed for colonization.42

Edwards’s mention of colonization brought up a subject that Lincoln him-
self had long taken an interest in but never taken an active role in furthering 
along. Unlike his attorney general, Edward Bates, Lincoln had never been a vice 
president of the American Colonization Society. Nor had he been an outspoken 
supporter of colonization like Republican party elder Francis P. Blair or either 
of his two sons, Frank, a representative from Missouri, and Montgomery, the 
postmaster general. Yet the idea was central to Lincoln’s thinking on race and 
politics. During the 1850s, Lincoln had viewed colonization as the ideal solution 
to the nation’s racial problems but had been unable to imagine a practical man-
ner of carrying it out. “If all earthly power were given me,” he noted in an 1854 
speech in Peoria, “I should not know what to do as to the existing institution.” 
Immediate emancipation followed by a mass exodus to Liberia seemed the ob-
vious solution, he explained. “But a moment’s reflection would convince me 
that whatever of high hope (as I think there is) there may be in this, in the long 
run, its sudden execution is impossible.” Lincoln thought too practically to be 
enticed by a utopian vision. Practical details mattered. How would the colonists 
make a living in their new home? Who could provide sufficient ships to move 
them or capital to pay for the project? With such questions unanswered, the 
colonization vision remained just that—only a vision—until Lincoln was in a 
political position to try to make it a reality.43

Some time between August and October 1861, Lincoln began to see Thomp-
son’s coal contract as an opportunity to attempt a colonization project. The 
idea had already been floating around the cabinet. As early as June, his postmas-
ter general, Montgomery Blair, had contacted the Mexican chargé d’affaires 
about colonizing American blacks in the Yucatán and Tehuantepec, but the 
Chiriquí project appeared to offer far more advantages. Following Edwards’s en-
dorsement, the president referred the matter to Welles in the Navy Depart-
ment, instructing Welles to support the plan and to pay Thompson’s company 
$50,000 to begin mining and colonization. An 1819 law already required the 
government to return Africans captured in the illegal slave trade to Africa, and 
the president reasoned that sending them to Central America would incur far 
less expense and require only minimal legislation from Congress. The Chiriquí 
mining contract would permit a pioneering settlement of free blacks from 
the United States to “be the introduction to this,” in Lincoln’s words. Once 
there, colonists would open new sources of coal for the Navy, War, and Post 
Office departments. But Welles was cool on the project from the beginning, 
later recalling that his inquiry into the Chiriquí plan convinced him “that it 



was a speculating, if not a swindling scheme” about which he warned the still-
enthusiastic president. He dissembled to Lincoln that his department was re-
stricted by law to purchase coal on yearly contracts from the lowest bidder. 
Only after learning of this supposed restriction did Lincoln reluctantly rescind 
his order.44

Lincoln then turned to his secretary of the interior, Caleb Smith. After nearly 
two weeks of study, Smith returned with a very different opinion from Welles. 
He ridiculed Welles’s claim that an 1843 law requiring competitive bidding for 
“all provisions and clothing, hemp, and other materials of every name and na-
ture” should be interpreted to include coal. Fuel was too important, Smith ar-
gued, to be subject to such a binding constraint and classified with mundane 
supplies. “It can hardly be supposed,” he asserted, “that Congress designed to 
prevent the Navy Department from purchasing such supplies of fuel as might 
be needed at remote Stations thousands of miles from our own coast except 
upon contracts made after advertising.” In addition, the navy’s Appropriation 
Act of 1850 explicitly gave the secretary special authority over coal, granting him 
the “power to discriminate and purchase, in such manner as he may deem 
proper, that kind of fuel which is best adapted to the purpose for which it is to 
be used.” Finally, and most concretely, the navy’s Appropriation Act of 1845 
explicitly excused “ordnance, gunpowder, medicines, or the supplies which it 
may be necessary to purchase out of the United States” from the requirements 
of competitive bidding. Lest the president mistake the aim of his legal argument, 
Smith explained he was “strongly impressed” with the Thompson contract and 
the coal and harbors Chiriquí had to offer the United States. Smith also pro-
fessed his concern that the navy might forsake a rare opportunity to secure the 
coal before another nation claimed it for itself.45

For Lincoln confidant and party elder Francis Blair, the stakes were even 
higher. To him, Central America was destined to become the India of the United 
States. In India, according to Blair, a private company supported by a rising 
geopolitical power consolidated its rule over a fractured polity. In consequence, 
Britain acquired a vast empire, political stability on the subcontinent, counter-
vailing power against European rivals, and, of course, commercial opportuni-
ties. Thompson’s offer of Chiriquí gave the administration a home for emigrat-
ing blacks, a reliable path across the isthmus, and a buffer against the incursion 
of European influence on the continent. He insisted that “Chiriqui may be made 
the pivot on which to rest our lever to sway Central America and secure for the 
free states on this continent the control which is deemed necessary for the pres-
ervation of our Republican Institutions.” The U.S. minister to Guatemala had 
alerted him of that nation’s willingness to support a colony of freed blacks, if 
only to counter the British settlement of Belize. An additional land grant from 
Honduras, along the Honduras-Guatemala border, would offer yet another 
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transisthmian railroad route and commercial opportunities. To confirm the 
value of Thompson’s grant, Blair suggested that the president appoint Henry T. 
Blow, a man with experience in business, railroads, and steamships who was 
then serving as Lincoln’s minister to Venezuela; he was “a practical miner,” Blair 
said, adding that he had “made his fortune in that line.” A positive report from 
Blow about the earlier Chiriquí surveys would add measurably to the govern-
ment’s case for both coal and colonization. “I can show Mr. Blow the coal,” 
Thompson wrote, “the magnificent harbors, the splendid cotton lands, fertile 
beyond conception”—yet despite support from Blair, the proposed expedition 
never took place.46

Events in Washington caused the Chiriquí proposal to lose political ground. 
On April 16, 1862, Congress emancipated the slaves of Washington, DC. Slave 
owners in the district who declared allegiance to the Union were eligible for up 
to $300 for each slave freed. As part of the act, Congress also appropriated 
$100,000 to allow the president to begin colonizing not only the newly free but 
also all “such free persons of African descent now residing” in the district. Con-
gress mentioned Haiti and Liberia specifically but added “such other country 
beyond the limits of the United States as the President may determine,” allot-
ting him up to $100 per emigrant. Yet the law caused a problem for Thompson: 
the administration now had authority to fund colonization along with its existing 
authority to purchase coal overseas. Thompson’s project was first and foremost 
a speculation—what was to force the government to colonize Chiriquí as op-
posed to competing destinations? What was to stop the government from 
simply negotiating directly with New Granada, Costa Rica, or any other Cen-
tral American nation? Thompson needed a coal contract; what did Lincoln need 
from him? Thompson’s advisor Richard W. Thompson noted the constellation 
of forces that would mobilize against his project—the Panama Railroad, of 
course, but also proponents of colonizing Haiti or Liberia, abolitionists, and 
New Granada itself—and advised his client simply to try to persuade Lincoln 
to contract for coal and a naval station as war necessities while avoiding men-
tion of colonization altogether. But even he remained skeptical. “There is not 
much prospect of this,” he wrote, “though it is barely possible.”47

The remainder of April and May were occupied by negotiations between 
Thompson and Caleb Smith on the terms of a possible contract. Ten days after 
Congress appropriated funds for colonization, Smith formally inquired whether 
the Chiriqui Improvement Company would be willing to accept free black “col-
onization and settlement.”48 Thompson, desperate, expressed his pleasure to 
do so, and Smith turned to the task of detailing to the president why Chiriquí 
was the superior choice for a colony. In its favor, he noted that it was both close 
to the United States and also beyond the reach of the Clayton-Bulwer treaty of 
1850, which prohibited the United States from occupying territory in Central 



America. Yet the secretary was also interested in the potential of gaining some 
form of sovereignty over the colony, precisely the prospect that terrified Latin 
American governments. Here, even Thompson demurred, noting that while 
New Granada would accept emigration and bestow rights onto foreigners, it 
would never grant such rights to governments. Putting a positive twist on it, 
Thompson noted that the United States should not desire such rights anyway, 
for then Britain and France should be expected to assert similar sovereignty 
claims elsewhere in Central America. Still, he added, it made sense for the In-
terior Department to establish “a Colonial branch” tasked with formulating 
rules for colonists while using his company as the intermediary. Smith affirmed 
the arrangement to Lincoln, noting that de jure sovereignty was hardly the only 
means to power. “The settlement in that province of a colony of colored Amer-
icans, whose sympathies would naturally be with this country,” Smith explained, 
“would ultimately establish then such an influence as would most probably se-
cure to us the absolute control of the country.” All it took was approving the 
coal contract.49

Supporters of the project lobbied the president over the summer. For his part, 
Thompson drafted a contract for the Navy and Interior departments that he 
hoped would appeal to the administration. Its first part detailed how the com-
pany would provide the government with coal, promising rates a dollar less than 
offered at nearby Aspinwall and discounted until the mines had delivered 50,000 
tons to repay an initial advance of $300,000. It further detailed terms for build-
ing a coaling wharf, leasing mining rights to the United States, supplying tim-
ber, and providing land for coal depots and naval stations. The second part 
specified sites on both coasts for colonization and detailed terms for transport-
ing and provisioning emigrants in successive parties of five hundred. A later re-
vision shielded the government from spending any money on mining before an 
official survey could be undertaken and the coal tested for its capacity to raise 
steam. Thompson received support from the president’s inner circle in the form 
of John P. Usher, then serving as Smith’s assistant secretary of the interior. In 
late July, Usher reported that Lincoln still had not resolved his mind on the is-
sue. He encouraged the president by pointing out both that the country would 
support the plan and that the effective House resistance the plan encountered 
during the Buchanan administration had dissipated, Charles Sedgwick as 
well as Thaddeus Stevens having become friends of the project. According to 
Usher, who may have had a financial interest in the project himself, the pecuni-
ary success of Ambrose W. Thompson and the political and strategic interests 
of the nation at war aligned. Colonization and mining reinforced one another. 
“The advantage you gain in this,” Usher wrote, “is the employment of the 
blacks and the obtaining the coal, when the government must want it in large 
quantities.”50
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Usher’s mention of government wants pointed to the challenges the Union 
continued to face in supplying coal, especially for the blockade along the Atlan-
tic and Caribbean coasts. The navy had more ships in the Caribbean than ever 
before, but coal remained expensive whether obtained from foreign merchants 
or via shipments from Pennsylvania. Additionally, with most Caribbean islands 
controlled by European powers and the southern coastline in rebellion, Union 
ships had few harbors to rely upon for delivery and resupply. A particular prob-
lem was British Nassau, the most important foreign port for supplying Con-
federate blockade-runners. In December 1861, the American consul there, Sam-
uel Whiting, tried persuading colonial officials to permit the transfer of coal 
from one leaking coal ship to a naval screw steamer. As he noted in his report 
to Washington, “The request was courteously refused.” When the screw steam-
er’s commander protested that declaring coal contraband was equivalent to 
detaining the ship and thus unfairly aiding the rebels, the island’s acting colo-
nial secretary replied that “the real question here is not whether coal is or is not 
contraband of war, but whether the United States armed vessels are to make this 
a coaling depot, for the better facilitating their belligerent operations against ves-
sels of the Confederate States.” Union officials believed that by denying the 
Union’s requests, the island was keeping its thumb on the scales.51 In Jamaica, 
Lieutenant David Dixon Porter had encountered similar obstacles. “There is an 
indisposition on the part of the Government to furnish us with coal,” he wrote 
Gideon Welles, “and there is none for sale except at most exorbitant prices.” In 
Danish St. Thomas, a small Union coal supply was far from the docks and in-
accessible to ships. As for the dock owner, an English merchant who kept some 
2,000 tons of his own, the commander of the USS Iroquois grumbled that he 
“probably has an eye to a small profit, say 500 or 600 per cent.”52

As naval coal demand increased, Lincoln’s government further worried about 
its supply from the anthracite districts of Pennsylvania. The foremost concern 
was labor. For over two decades, the region had experienced ethnic, religious, 
racial, and especially class strife. In Luzerne, Carbon, and Schuylkill counties, 
and particularly in Schuylkill’s Cass Township, the population of predominantly 
Irish, Catholic, Democratic miners already resented coal operators’ growing 
power. In anthracite country, as elsewhere, the new industrial capitalism clashed 
with an older, producer ideology, as miners sought—and fought for—their share 
of income, dignity, and control. The war exacerbated this class conflict. When 
Lincoln ordered states to conscript soldiers during the summer of 1862, anthra-
cite miners stood poised to bear the brunt of the hazards of war. Enumeration 
errors that placed ineligible men on the rolls (as many as a third of drafted min-
ers in Schuylkill County alone) further added to the sense of injustice. Vio-
lence was limited, though, as most draft resisters simply fled or refused to give 
their names; it was women (believing themselves less likely targets for retribu-



tion) who were implicated in most reports of throwing stones at government 
agents and other acts of resistance. Still, Republican newspapers described min-
ers as threats to the war effort. Historian Grace Palladino has observed that as 
government policy was based predominantly on Republican informants, “these 
perceptions and expectations of draft resistance often proved more potent than 
the resistance itself.” By late October, the state administrator of the draft only 
averted what he feared would become massive riots by following Lincoln’s in-
structions to leave the miners alone and provide falsified affidavits to Harrisburg 
claiming that the township’s draft quotas had indeed been met.53

Yet if threats to the Union’s coal supply existed, there were also those who 
were adamant against solutions that involved Chiriquí. In 1862, Joseph Henry 
was perhaps the most widely known and distinguished scientist in America. Six-
teen years earlier, he had left a distinguished career at Princeton, where he had 
carried out a series of innovative experiments in electromagnetism, to lead the 
new Smithsonian Institution, a position he still held during the war. In May, 
Secretary of State William Henry Seward contacted him for his scientific opin-
ion on Chiriquí coal. To his friend John Peter Lesley, the state geologist of 
Pennsylvania, Henry admitted that he was “some what suspicious” of Lincoln’s 
plan to settle freed slaves to mine Chiriquí coal for the navy, but he agreed to 
look into the matter to “be true to my self and the government.” What he found, 
however, only confirmed his suspicions. Henry explained that geologically, 
Chiriquí coal could never be compared with the familiar steaming coals of Brit-
ain and the United States because the geological age of isthmian strata was 
simply too young to produce a high quality fuel. Henry asked Lesley to produce 
a chemical analysis and to provide “any other reliable information” that might 
aid the government, which from Henry’s pen may have meant information on 
Ambrose Thompson himself.54

If Henry’s analysis gave Seward reason for caution, the message had not yet 
reached the president. Henry was baffled by Lincoln’s widely publicized speech 
to the black delegation of August 14. “I was much surprised to find that he be-
lieved in the humbug coal mines of the Isthmus,” Henry wrote to Alexander 
Dallas Bache, a fellow Washington scientist and head of the U.S. Coast Survey. 
Henry believed he had already conclusively rejected the findings of the earlier 
government reports, and moreover, claimed that Thompson, whom he mock-
ingly referred to as “St. Ambrose,” had dangled before him “a direct offer . . . ​
of a share in the speculation” if Henry produced “a favorable report” to the gov-
ernment. It was all evidence that money, not sound geology, was driving the 
scheme.55

By early September, Henry had received Lesley’s analysis. Writing to Fred-
erick Seward, the assistant secretary of state, Henry bluntly explained the re-
sults. Questioning the skill and morals of the isthmus’s previous surveyors, 
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Henry expressed hope that “the government will not make any contract in re-
gard to the purchase of the Chiriquí district until it has been thoroughly exam-
ined by persons of known capacity and integrity.” He further noted that Les-
ley, whom Henry identified only as “a gentleman who has been extensively 
engaged in geological surveys and has published a work of much merit on coal,” 
had delivered an unequivocal chemical assessment. “There can be little danger 
of going wrong in an opinion upon a Tertiary coal,” Lesley observed. This coal, 
readily distinguished from the more desirable anthracite and bituminous mines 
of his native Pennsylvania, was above all younger—more recently formed—than 
most Pennsylvanian coal, sometimes by hundreds of millions of years. Coal that 
young had usually not been exposed to the underground pressure and chemis-
try required to remove impurities like sulfur and concentrate the mineral’s com-
bustible carbon. The coal also traveled poorly. “A boxfull [sic] sent to the Acad-
emy of Sciences, Philadelphia,” Lesley noted, “has slacked down to a boxfull of 
coal dirt.” Worse, the coal was also prone to spontaneous combustion, a disas-
trous liability for a coal transported by wooden ships. With the authority of “the 
experience of the world in the use of coal,” Lesley suggested that the defects of 
Chiriquí coal, like all other soft, young coals, would prevent their economic use 
as a steaming fuel, as semibituminous and anthracite coals, even when exported 
from the United States or Great Britain, would always price the lower quality 
coal out of the market. He called Chiriquí coal “as nearly worthless as any fuel 
can be” and asserted that he believed “the property will always be of little or no 
value to its owners.” With chemistry and geology on his side, Henry considered 
the case of Chiriquí coal closed.56

Yet at the same moment, the project found a new champion. Twelve days af-
ter Lincoln’s August  14 speech to the black delegation at the White House, 
Samuel Pomeroy, an abolitionist senator from Kansas, published a public appeal 
titled “To the Free Colored People of the United States.” Pomeroy had been ap-
pointed by Lincoln to carry out the Central American colonization project. In 
the appeal, approved by the president, Pomeroy represented himself “as one 
awake to the momentous revolution in American history” and solicited volun-
teers to begin a voyage to become “free and independent beyond the reach of 
the power that has oppressed you.” Pomeroy sought a contingent of five hun-
dred colonists to steam from New York to Chiriquí in early October, promis-
ing government-funded food and domestic animals, along with equipment for 
farming and mining. The Hartford Daily Courant called Pomeroy, who had pre-
viously led migrant settlements to Kansas and Colorado, “the Moses to lead 
the blacks out of this house of bondage.”57 When Pomeroy consulted Welles 
about the plan on September 10, the navy secretary related his suspicions about 
Thompson and his skepticism about the legality of his grants. Should the ad-
ministration persist in its commitment to colonizing the isthmus, as Welles 



recalled the conversation in his diary, negotiations should be undertaken with 
the government of New Granada or other Central American states directly, “not 
through scheming jobbers” like Thompson. Pomeroy, though, much to Welles’s 
consternation, continued promoting the plan.58

In addition to Welles, however, there was a more influential opposition to 
Pomeroy’s Lincoln-supported expedition. Governments across Latin America 
were ambivalent about immigration—nearly all welcomed it in principle, but 
only on their own terms. Between June 1861 and the following summer, the gov-
ernments of Mexico, Guatemala, Costa Rica, and Honduras had all expressed 
their interest in establishing colonies of free blacks, but they remained wary, 
suspecting that Americans really intended to make a land grab (and some Amer-
icans, like Francis Blair, certainly did, even if he was in the minority). In every 
instance, the Latin American states welcomed new labor while condemning a 
potential loss of sovereignty. Either through his ministers abroad or directly 
himself, Seward assured each government that the essence of colonization was 
voluntary—free blacks would choose if and where to go, and foreign countries 
would choose if and how to accept new arrivals. Yet the closer Lincoln came to 
approving a colonization venture, the more individual Latin American govern-
ments disavowed their interest. First Mexico walked away, then Guatemala and 
El Salvador, and finally Costa Rica, Nicaragua, and Honduras.59 Newspapers 
reported that Central American diplomats likened the colony idea to the disas-
trous filibustering expeditions of William Walker in the 1850s.60

New Granada was something of a special case, for it was then undergoing a 
revolution of its own. Its minister in Washington was still Pedro Herrán, the of-
ficial who had turned against Thompson in 1860 and remained vigilant against 
his constant scheming. Herrán had told Lincoln in mid-June that both New 
Granada and Costa Rica would object to any colonization scheme carried out 
by Thompson’s company. But the government from which Herrán was accred-
ited no longer existed. His father-in-law, Tomás Mosquera, whom he opposed, 
had led a revolution against the country’s Conservative administration (chang-
ing the name from New Granada to the United States of Colombia in the pro
cess). Unprepared to recognize Mosquera’s new government, the United States 
simply continued to treat Herrán as the country’s official representative. It is 
possible that an awareness of Herrán’s dubious position allowed Lincoln to press 
on with plans to colonize Chiriquí in the face of his ostensible diplomatic op-
position. Regardless, the situation allowed Francisco Párraga, Thompson’s for-
mer agent in New Granada then living in New York, to act out a farce in sup-
port of the plan. In the fall of 1861, Párraga had tried to finesse Herrán’s support 
by quietly financing his return to Washington, but once Párraga saw that Herrán 
remained staunch in his opposition to the plan, Párraga began to claim that 
he, Párraga, was the real, “yet unrecognized” representative of Mosquera’s new 
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government. His claim to speak for Mosquera led Párraga into some embarrass-
ing exchanges, however. When he learned of Pomeroy’s solicitation of black 
emigrants, he blasted the proposal, launching into a vituperative denunciation 
of the racial dimensions of the plan. “We have no hatred or prejudice against 
the negro race already existing amongst us,” he told Pomeroy, but “there is in 
Chiriqui a great dislike for the colored race” that would lead Colombia “to ruin 
and desolation for the sake of the negroes.” When informed that Thompson 
himself had negotiated the deal, Párraga demurred and endorsed it, at least pub-
licly, although he still thought adding black colonization to the scheme was a 
bad idea. Noting that the government and people of Colombia would oppose 
the immigrants, he told Thompson that “God grant that bloodshed may not 
be the result.” 61

Despite the controversy surrounding the measure, on September 12, 1862, 
Thompson signed a contract with Caleb Smith and the Interior Department. 
This final version placed black colonization at the center and detailed Samuel 
Pomeroy’s responsibilities for ferrying emigrants and establishing them on farm 
plots in Chiriquí. This time, however, reflecting the resistance of Welles in the 
Navy Department, Thompson reserved coal lands to himself and the subject of 
a naval station never came up. If the president could confirm the viability of the 
colony, and if the ambiguously worded “existing government” evinced no op-
position, the administration would release $50,000 to Thompson to begin open-
ing the coal mines. Despite reports that this project was for black colonists to 
mine coal for the government, the contract established mining as an undefined 
second stage, contingent on the success of the first.62

Among the prospective subjects of colonization, some supported it, others 
were indifferent, and still others were outright hostile. Above all, there was a de-
bate. Most prominent leaders of the black community denounced it, from 
Frederick Douglass to the leaders of Washington’s influential Social, Civil, and 
Statistical Association. Thousands of others were willing to try emigrating. But 
once again, political developments changed the circumstances on the ground. 
On September 22, Lincoln issued his Preliminary Emancipation Proclamation, 
promising to abolish slavery in the rebel states on January 1, 1863. Lincoln men-
tioned continuing to pursue colonization in the proclamation, but for many, 
the assumptions that had produced the politics of colonization earlier in the 
century had begun to crumble. The window during which black Americans had 
shown a greater willingness to consider colonization began to close. On Thanks-
giving Day, Pomeroy, along with Harriet Beecher Stowe and other abolition-
ists, attended a banquet for freed slaves in Washington. The senator spoke glow-
ingly of Chiriquí colonization, displaying samples of the region’s resources 
before the gathered crowd. As he concluded his presentation, a preacher and 
self-emancipated slave from Virginia rose and attacked the project—and Pome-



roy himself—calling colonization in Central America a trap for an even worse 
form of slavery. The senator could offer no response.63

He would also never set sail. Pomeroy’s original departure date from New 
York, October 1, came and went. Why he and his erstwhile colonists remained 
in the United States is not entirely clear. In early October, Usher informed 
Pomeroy that Lincoln had at least temporarily halted the project; a week later, 
Seward forwarded Caleb Smith a recent message he had distributed to his Amer-
ican ministers in Europe, announcing what appeared to be a new call for colo-
nization proposals. The key clause stated that negotiations for colonies were to 
happen only between accredited representatives of each country involved. No 
longer would the administration work through intermediaries like Ambrose 
Thompson. An officer in Thompson’s company speculated that Seward was “in-
terested probably in some other piece of property and is only waiting for you to 
offer him a larger interest in this for him to advocate Chiriqui.” Had Seward 
been offered an interest in the first place? It would not have been beyond Thomp-
son to have made such an offer, but if he had, there is no evidence that Seward 
ever accepted. Either way, Seward was well aware of the intense opposition to 
Thompson’s project that had emerged across Central America. His letter to 
Smith appears to be a subtle instruction to abandon the Chiriquí scheme. Just 
as importantly, it became increasingly clear in the State Department that there 
was a danger the United States would be unwittingly drawn into the boundary 
dispute between Colombia and Costa Rica.64

In the months that followed, Thompson continued to press for his signed 
contract to be put into effect and for colonists to sail for Chiriquí, but none 
would ever go. Pomeroy managed to secure Lincoln’s approval to advance 
$14,000 to Thompson, though what happened to the money no one ever figured 
out. Lincoln would pursue colonization elsewhere, such as, Île à Vache off the 
southwestern coast of Haiti, where 453 former slaves settled in 1863 before some 
hundred of them died and the remainder returned to the United States. But even 
if diplomatic opposition had doomed the Chiriquí project, what of Thompson’s 
original premise about the value of Chiriquí coal and naval stations to the war 
effort? Under Gideon Welles’s leadership, the navy was answering that question 
in a way no one had expected before the war.65

Fueling the War
From the moment he learned of it, the secretary of the navy had not hidden his 
disapproval of Thompson’s Chiriquí project, and he resented when other cabi-
net secretaries meddled in the affairs of his department. This resistance is 
why Thompson’s final contract was exclusively with the Interior Department 
and why it barely mentioned the coal or naval stations that had originally consti-
tuted the ostensible prime value of Chiriquí. But Welles and the navy hardly 
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ignored the obstacles to securing coal and in fact worked hard to ensure a vast 
distribution network, particularly for Pennsylvania anthracite. At the same 
time, for want of finances, lack of labor, and dearth of fuel itself, the Confed-
eracy proved unable to organize its fuel network on remotely the same scale. 
The Union success in managing its fueling during the war helped shape the 
terms of debate over foreign supplies of coal and the value of distant coaling 
stations for over three decades after it drew to a close.

The navy began to systematize fueling in Philadelphia in the fall of 1862. As 
the outlet for hard coal, the city became the epicenter for fueling the Union navy 
as well as the army. After more than a year of haphazard fuel distribution, in the 
fall of 1862, the navy’s new Bureau of Equipment and Recruiting opened a spe-
cial office on Philadelphia’s Walnut Street, near the city’s bustling docks, to 
coordinate the shipment of coal to naval vessels in the Atlantic and Caribbean. 
This office, under the supervision of Henry A. Adams, a naval captain and na-
tive Pennsylvanian, contracted directly with private ship owners to carry fuel to 
coastal points and the West Indies. To entice them into this risky service, the 
government insured these ships at a cost of nearly $50,000. Still, though they 
sailed in dangerous waters, only 3 of 168 coal carriers fell to either privateers or 
southern war vessels during the first year the government provided the cover-
age. In this manner, the navy allocated 130,000 tons of fuel a year to its ships, 
not to mention tens of thousands more for heating and iron work at navy yards. 
The operation was so successful that even in the crucial port of New Orleans 
during the winter of 1863, the department could supply David Farragut’s West-
ern Gulf Squadron with coal for only $12.63 per ton, with freight accounting for 
some two-thirds of the cost.66

Yet domestic supply was not without its difficulties. Both coal production and 
adequate muster rolls were threatened when a new Union conscription law went 
into effect in 1863. As early as January, Pennsylvania anthracite miners struck 
for higher wages and greater safety in Schuylkill, Luzerne, and Carbon coun-
ties in a campaign that would continue for months. Provost marshals—federal 
agents who enforced the draft—increasingly called for troops to put down the 
strikers, and by August, the army’s Department of the Susquehanna created the 
Lehigh District specifically to enforce lawfulness with bayonets. Still, the strikes 
continued. In Hazelton in November, miners briefly shut down coal production; 
only the arrival of federal troops restored it. Afterward, coal mine operators 
pleaded with the army for more soldiers to give them space to “discharge the bad 
characters and employ new men,” a stratagem designed as much to help the op-
erators with their labor management issue as the government with its draft 
enforcement problem. The consequences of inaction appeared catastrophic. “If 
commenced,” wrote Union major-general Darius Couch to Washington, “the 
troops must not be withdrawn until the work is thoroughly done, otherwise 



two-thirds of the anthracite region would stop sending coal to market.” With 
approval from the War Department, soldiers arrested roughly a hundred min-
ers and subjected them to military trials, all with the enthusiastic approval of 
their former employers. Similar suppression of miners happened elsewhere in the 
region. Simultaneously, coal demand, production, and prices all rose. The fed-
eral troops would remain until the war ended.67

There was also the prospect of the anthracite region’s military vulnerability. 
When Robert E. Lee invaded Pennsylvania in June 1863, he sought a crushing 
victory that would cripple the Union war effort while cultivating a northern de-
sire for a peace settlement. Union generals, however, could only speculate on 
the location of Lee’s army and the purposes behind its movements. In mid-June, 
Darius Couch reported the movement of three columns of southern troops: one 
heading towards Chambersburg, one towards Gettysburg, and ominously, “the 
other in the direction of the coal mines.” 68 By the end of the month, Lee had 
troops outside of York preparing to destroy the railroad link between Harrisburg 
and Baltimore and had others near Carlisle, ready to march on the state capital 
itself. If all went as planned, Lee expected his maneuvers would attract a fatigued 
Union army, which he could crush once and for all. Of course, all did not go 
as planned, and on July 1, as a division under A. P. Hill pursued a desperately 
needed supply of shoes at Gettysburg, it unexpectedly encountered two Union 
brigades. The three-day battle that would turn back the Confederates had 
begun.69

Yet as the battle continued, leaders in Richmond remained unaware of it, 
and the talk of city was instead what Lee would do once he captured Harrisburg 
(rumors of which circulated in the Confederate capital as the battle itself raged 
in Pennsylvania). On July 2, the second day of fighting, the influential and criti-
cal Richmond Whig speculated that if Lee had succeeded in taking the northern 
capital, his next target would be the nearby coalfields. The paper anticipated Lee 
cutting vital railroad lines and wrecking mining machinery before turning to 
an industrial scorched-earth policy. “He might set fire to the pits,” the paper ex-
plained, “withdraw the forces sent out on this special duty, and leave the heart 
of Pennsylvania on fire, never to be quenched until a river is turned into the pits, 
or the vast supply of coal is reduced to ashes.” Such action would not only stran-
gle the Union navy but vast numbers of factories and railroad lines as well. The 
dependence of the war effort on fuel was clear: “Northern industry will thus be 
paralyzed at a single blow.” Unsurprisingly, northern papers viewed the desire 
to “turn the Keystone State into a Gehenna” as nothing less than barbaric.70

Despite both labor unrest and military vulnerability, into 1863, the navy’s 
Bureau of Equipment continued to refine its coal operation. In addition to fuel, 
it distributed iron buckets and warehouse trucks. It ensured the availability of 
firemen and coal heavers. It developed streamlined procedures for ordering, 
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inspecting, and distributing coal, working with coal dealers, ship command-
ers, and various navy yards to coordinate the vast operation. The navy’s opera-
tion was even large enough to continue supplying fuel from reserve stocks, if 
at a slower pace than usual, when striking miners once again slowed the deliv-
ery of coal in April 1864.71

After Gettysburg, the Union’s anthracite supply remained secure, though not 
without the presence of the army’s Lehigh District keeping its boot on the neck 
of restive miners. Confederate access to coal, meanwhile, continued to decline. 
Just as the Union navy created its nerve center in Philadelphia, Confederate navy 
secretary Stephen Mallory handed authority over coal to the Office of Orders 
and Detail in September 1862. A year later, unlike its counterpart up north, the 
office’s chief confessed to Mallory that “the general supply of coal for the Navy 
for the past year has been inadequate to its wants, both production and trans-
portation being deficient.” The Union occupation of Chattanooga in August 
1863 isolated the productive coal mines of Tennessee that had been supplying 
Georgia, South Carolina, and much of the Confederate navy. The Office of Or-
ders and Detail dispatched what it could from Richmond and North Carolina, 
but it was hardly enough to make up for the loss out west. Mines in North Caro-
lina and Alabama increased production only slowly, though the efforts of a 
new Confederate mining bureau helped substantially.72

The declining southern economy increasingly squeezed Confederate mining 
operations, however. One coal operator in Alabama confessed in early 1862 that 
without a government contract to supply the Confederate navy, he would likely 
have to shutter his mine. Privation in Mobile simply made the civilian coal mar-
ket too weak to make mining a profitable enterprise. A year later, having re-
ceived the contract, the operator found that labor shortages reduced his produc-
tion to a mere third of its capacity. Pleading with the superintendent of coal 
contracts for an advance large enough to purchase a slave gang, the operator 
complained that “there are scarcely any professed coal miners in the country 
here and no man will hire his negroes to work under ground.”73 When a Con-
federate naval engineer conducted a favorable coal examination in 1863 and 
reported that “if a sufficient quantity of the coal can be had great economy 
would be the result,” the telling word was “if.”74

The most revealing evidence of the Confederate navy’s struggles to secure 
coal is that the majority of its fuel invoices were not for coal at all but for cord 
upon cord of wood. As early as 1861, the Confederate navy began substituting 
wood for coal in its steamers, and by 1863, wood consumption was especially 
high in the fuel-starved ports of Charleston and Savannah. Confederate invoices 
reveal that most orders were for fewer than 25 cords at a time, though nearly 
thirty document purchases of at least 100 cords apiece. Most orders that noted 
a variety specified pine, in line with what one would expect given the ecology 



of southern forests, but the orders occasionally requested oak or ash if they were 
available. Altogether, the Confederacy purchased over 14,000 cords of wood for 
its navy, roughly the energy equivalent of 14,000 tons of coal and a mere frac-
tion of what the Union navy could obtain from a single bid in Pennsylvania. 
Only 7 of 1,370 extant Confederate invoices indicate an order for more than 
$10,000, and at least 2 of those were for coal somehow supplied from Pittsburgh 
(possibly wholesale orders already in the South when the war began). Taken to-
gether, these records suggest that the Confederacy spent a little over $600,000 
on fuel between March 1861 and December 1864 (and this with a steadily de-
preciating currency). In contrast, over the course of the war the Union navy al-
located nearly $18 million toward coal for steaming alone, with much of that 
figure covering transportation and storage. While the Union navy was about five 
times the size of its Confederate counterpart, its ability to muster fuel resources 
was disproportionately larger still.75

As for Ambrose Thompson, he pleaded with Secretary Seward in March 1863 
to advance his plan, asserting that few blacks would join the Union army and 
that those who had already registered for emigration were suffering “deep dis-
appointment.” Still, he admitted, few blacks would ever colonize Chiriquí either. 
“I do not believe that any very great numbers would emigrate if the way is 
opened,” he confessed, “but enough would go to relieve the question, and there 
would act upon the remainder, as a safety valve,” setting an example of liberty 
for the majority who would inevitably remain in the United States. He then re-
turned to enumerating the commercial and geopolitical advantages of the 
scheme that had motivated him for a decade. It was not hard to lighten the fo-
cus on colonization, as black emigration had never been the point of the proj-
ect, merely a timely addition that cultivated the support of Lincoln and a hand-
ful of his advisors. In response, Seward ignored him.76

In 1864, Thompson announced to the government his intention to offer his 
Chiriquí land to the government of Great Britain. He wrote John P. Usher, by 
then secretary of the interior, asking for copies of the government’s own surveys 
of Chiriquí so that he could present them in England. Perhaps he needed the 
reports, perhaps he hoped to invite a counteroffer from the Lincoln administra-
tion. He received neither. Usher acknowledged Thompson’s new plan to travel 
to England but noted that the contract with the president was still in effect 
whenever the president decided to invoke it. “I entertain a high opinion of the 
International value of this property and of the benefits to be derived thereupon 
by extended commercial relations between maritime nations,” he wrote. Yet 
while the land remained important, with the emigration of freed blacks no lon-
ger a realistic proposal, the time for coal and colonization had passed.77

The war did highlight the challenges to fueling in distant waters during war
time. By 1865, Americans had a very clear picture of the material demands of 
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industrial warfare. If Thompson had only offered a speculative scheme for his 
own enrichment, might other distant coaling stations be of value nevertheless? 
Could the anthracite mines of Pennsylvania be counted on into the distant fu-
ture? How frequently would American naval and commercial vessels require 
refueling and where would the fuel come from? If coal would not, in fact, sup-
port colonization, would it support national defense instead? In the years after 
the war, these questions of fueling American vessels—and the wisdom of ob-
taining distant coaling stations—would emerge as an important debate in 
American foreign relations.



ch a p ter f i v e

The Debate  

over Coaling Stations

Then said William Henry Seward,
As he cast his eye to leeward,
“Quite important to our commerce
Is this island of St. Thomas.”

Bret Harte, “St. Thomas (a Geographical Survey, 1868)”

In May of 1891, Admiral Bancroft Gherardi and Frederick Douglass, the U.S. 
minister to Haiti, were completing what would become a failed negotiation to 
lease or purchase the Môle St. Nicholas, a bay tucked into the extreme north-
western peninsula of Haiti, as an American coaling station. As an undeveloped 
harbor, it offered a tantalizing location for a Caribbean naval base. Before learn-
ing that discussions had broken down, the New York Times reflected on the 
importance of establishing foreign coaling stations like this one. Calling it a 
“generally recognized necessity,” the Times distinguished the pursuit of naval 
bases from an earlier period of continental conquest. “This policy is quite dis-
tinct from a general mania for annexing territory,” the paper noted, “although 
it might in some cases pave the way to the latter, and has often been opposed 
on that ground.” According to the Times, the hunt for coaling stations “has its 
origin in a state of things quite outside the experience of the founders of the Re-
public.” What had changed was technology. “The introduction of steam as the 
motive power of ships created the need of foreign coaling stations, which, ac-
quired in times of peace, could be relied upon also in war.” The recent shift to 
ships that relied solely on steam, having no sails at all, appeared to the Times to 
increase the necessity of these stations still further.1

These 1891 observations by the Times raise two important sets of questions. 
First, why did the paper suggest the search for coaling stations was new at the 
beginning of the 1890s? Ambrose Thompson had lobbied for such a station at 
Chiriquí as early as 1857. The Civil War had not even ended when William 
Henry Seward began an ultimately failed diplomatic quest to secure the Dan-
ish West Indies island of St. Thomas as a coaling station. Before the decade was 
over, Americans had debated coaling stations in Santo Domingo and the Pacific 
atoll of Midway. The 1870s brought continued interest in Santo Domingo’s 
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Samaná Bay, Hawaii, Samoa, and along the Central American isthmus. These 
debates around coaling stations continued into the 1880s around stations in the 
Caribbean, Pacific, and even far-flung Africa. Where had the New York Times 
been for twenty-five years? Did the paper observe something new and different 
from what had come before?

Second, was the necessity of foreign coaling stations indeed a “generally rec-
ognized necessity”? Was a need for them indeed created by the technology of 
steam? The United States had been building oceangoing steamships since the 
1840s—why did the subject of coaling stations become so prominent only de
cades later? And if these stations were so essential, why had the United States 
been so unsuccessful for so long in securing them? Or were coaling stations less 
a perceived necessity than the Times implied?

Part of the confusion revolved around language, for coaling stations meant 
different things to different people. One model was provided by British stations 
in places like Gibraltar, Malta, Aden, and Bermuda. These coaling stations were 
strategically located, fortified, available in peacetime and defensible during war. 
If they were not all fully colonies, they at least guaranteed extraterritorial legal 
rights. Another model saw the pursuit of a station as prelude to a more general 
territorial annexation, as happened eventually in Hawaii. But coaling stations 
could also mean a more commercial arrangement, as when the American gov-
ernment leased coal storage in foreign ports or negotiated access to coal on 
behalf of American shipping lines. The United States pursued depots of this 
kind in Yokohama, Japan; Pago Pago, Samoa; and Pichilingue, Mexico. Naval 
vessels could access these coaling stations during peacetime but probably not 
during war—not necessarily because of conflict with the host nation itself but 
because of new developments in international law during the 1870s that placed 
strict restrictions on neutral nations’ fueling of belligerent vessels with coal.

Did Americans of the Gilded Age believe the pursuit of coaling stations was 
a national priority? One dictated by the demands of new technology? Certainly 
some did. But delving into what Americans were talking about when they 
were talking about coaling stations reveals a more muddied picture. The osten-
sible need for coaling stations was not obvious in the late nineteenth century. 
The idea had to be constructed, prepared, explained, and justified. Over time, 
the preponderance of reasons given by Americans who sought coaling stations 
changed. The boosting of American commerce became territorial expansion; 
expansion became a preoccupation with American vulnerability. Over three de
cades, the need for coaling stations was not an uncontested fact but an argu-
ment. As Americans argued, they helped construct the very idea of an American 
national interest in coaling stations in the first place and finally in coal itself.

If some Americans believed that steamships demanded coaling stations, there 
was one group who often believed otherwise: the people who designed, built, 
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and commanded the steamships themselves. The most striking thing about the 
debate over coaling stations in the late nineteenth century is not how often suc-
cessive administrations pursued them, but how frequently engineers, mathe-
maticians, and naval officers tried addressing geographical limitations with tech-
nical innovation instead. New kinds of engines, new ships, new methods of 
navigation, new naval strategies—all these approaches addressed the challenges 
of providing commerce and security through coal in ways that avoided the need 
for new territory.

By the late 1890s, Americans faced the irony that just as they began a colo-
nial project justified in part by the need for coaling stations, a confluence of en-
gineering innovations, changes in strategic thought, and developments in the 
practice of navigation had made distant bases less pressing of an issue than any 
time since the end of the Civil War. To understand this irony we must first un-
derstand how the subject of coaling stations looked to two powerful rivals in 
the cabinets of Lincoln and Johnson: William Henry Seward, the secretary of 
state, and Gideon Welles, the secretary of the navy.

Entrepreneurial Diplomacy, 1865–90
Secretary of State William Henry Seward embarked on a tour of Caribbean is-
lands in January 1866. He had personal reasons for seeking a vacation—both 
he and his son Frederick, his assistant secretary of state, had narrowly escaped 
an assassination attempt the night Lincoln was shot the previous April. More-
over, the lurching executive transition from Lincoln to Andrew Johnson had 
been exhausting, politically and personally. Seward, however, had other motives 
in mind as well. His itinerary included the Danish island of St. Thomas, along 
with Santo Domingo, Haiti, and finally Cuba. As the visits signaled, Seward 
believed the United States was destined to expand into the Caribbean and be-
yond into Alaska, Canada, Greenland, and elsewhere in the Americas. “Events 
had compelled the United States to become a great maritime power,” the Dan-
ish minister recalled Seward saying a year earlier. And for a great maritime 
power, Seward concluded that “a harbor and depot in the West Indies had be-
come a necessity.” It is possible, too, that Seward believed that Austria desired 
to seize the islands to settle accounts following its recent war with Denmark. 
The prospect of losing St. Thomas to another European power, along with the 
Union navy’s difficulties coaling during the war, suggested to Seward the value 
of a Caribbean naval station. His desire for a tangible legacy certainly contrib-
uted as well.2

Commercial geography also drew Seward’s attention to St. Thomas. The is-
land lay at the intersection of major sea routes: from England to Central Amer-
ica, Spain to Cuba and Mexico, and the United States to Brazil. It was among 
the most convenient ports for reaching the Lesser Antilles. Frederick Seward 
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observed that “St. Thomas has come to be a place where steam lines con-
verge” and recalled the local maxim that the island was “the place which is on 
the way to every other place.” Trade was only one advantage of St. Thomas, 
however. The Sewards described unique strategic advantages for the nation that 
controlled it. Graced with a commodious harbor and a narrow and easily de-
fended entrance, the island possessed what they believed to be an ideal location 
for a coaling station. “It would have been of great value to the United States,” 
the younger Seward observed twenty-five years later, “had they owned it during 
the civil war.”3

While seeking the cession of St. Thomas, the elder Seward simultaneously 
pursued the lease or cession of Samaná Bay in Santo Domingo. As with the 
Danish islands, Seward was partly motivated by a fear of European intervention. 
He had received notice that the vast bay in the northeastern corner of the island 
might be ceded to France, and Britain had recently approached the United States 
to form an agreement to keep the peninsula altogether neutral. The fragile 
government of Santo Domingo itself lobbied Seward, desperately seeking a $2 
million loan in cash and armaments to help secure the independence of the 
country. Between the end of the Civil War and leaving office in 1869, Seward 
divided his attention between these two prospective acquisitions.4

Through his 1866 tour and subsequent diplomacy, Seward tried cultivating 
a sense of inevitability and necessity around the annexation of a Caribbean is-
land for a coaling station. In many respects, he was largely successful. Over the 
coming years, comments like “the necessity of our possessing a naval station 
somewhere in the West Indies has long been apparent” soon became ubiquitous. 
But was such a necessity as apparent as Seward believed? The department most 
concerned with national defense was not Seward’s but that of Gideon Welles. 
Welles did not object to acquiring a Caribbean coaling station, and department 
policy approved of it. Welles himself saw the value of a coaling station on either 
Martinique or Guadeloupe. Yet it was a matter of utility not necessity, let alone 
destiny. Welles certainly disapproved of Seward’s theatrics. “I am amused and 
yet half-disgusted with Seward’s nonsense,” he wrote before Seward sailed to 
St. Thomas, certain that his colleague’s public maneuvers were likely to increase 
the cost of the islands while decreasing his chances of obtaining them.5

For Welles, the need for Caribbean stations was far less urgent than they ap-
peared to Seward. When Seward first raised the Santo Domingo matter in 
Johnson’s cabinet, Welles was the only skeptic. When Seward and Secretary of 
War Stanton pressed the issue, Welles replied with reports that Samaná Bay was 
in fact rife with disease, not to mention out of the way of the New York-Aspinwall 
route to the Pacific, lacking in population, without local commerce, and more 
costly than the nation’s fragile postwar finances could justify. Welles’s policy for 
securing coaling stations had been to proceed “prudently, carefully, and at little 
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cost,” and the prospect of spending $2 million for a single, out of the way 
harbor made little sense to him. To Welles, Seward hinted at what he called “po
litical reasons” to favor the plan, mentioning the enthusiasm of leading con-
gressional Republicans Thaddeus Stevens in the House and William Fessenden 
and James Grimes in the Senate. Welles suspected that the purpose of Seward’s 
negotiations in St. Thomas and Santo Domingo was to gain favor with the radi-
cals, who had long since broken with President Johnson, perhaps by making a 
magnanimous gesture toward “the negro element there and here,” perhaps sim-
ply by finding any subject on which the executive and Congress could agree. 
As for the harbor’s strategic value, however, Welles pulled no punches. “There 
is no object,” he concluded, “naval or commercial, in getting Samaná.” In case 
of war with Santo Domingo or any other European power in the Caribbean, 
Welles believed it both easier and cheaper simply to seize a West Indian island 
for coaling if needed. Steamships needed coal, Welles knew better than anyone, 
but how to fuel them was hardly geographically determined.6

Whatever Seward’s private motivations, both negotiations ultimately fell 
through. In the fall of 1867 a series of natural disasters engulfed St. Thomas and 
dashed prospects for annexation. On October 29, a massive hurricane pum-
meled the island. Barely two weeks later, as representatives of the United States 
and Denmark met on nearby St. Croix, the island suffered the additional dev-
astation of a series of eighty-nine earthquakes in a twelve-hour period. The 
aftershocks lasted weeks. The largest triggered destructive tsunamis, one of 
which wrecked the 2,000 ton USS Monongahela, anchored at St. Croix to sup-
port the American delegation. Four of the crew died. It was a catastrophe that 
could not be countered even by the island’s residents signaling their approval of 
annexation in a plebiscite 1,244 to 22. The treaty died in the Senate. In Santo 
Domingo, Seward continued negotiating for Samaná until the end of January 
1868, but the two parties could not agree on the final terms of a lease, as the is-
land’s fragile government feared transferring sovereignty would spell revolu-
tion. Seward broke off discussions with the Dominican minister and the two 
countries signed a commercial treaty instead.7

The following two decades witnessed additional attempts to expand Ameri-
can territory overseas, formally or informally, mostly ending in failure. Some 
plans revived earlier schemes. Others involved places new to the American geo-
graphic imagination. Many were driven by speculators with personal stakes in 
the projects, businessmen who conducted a kind of entrepreneurial diplomacy 
that framed private advantages in terms of public interests, especially the idea 
that securing coaling stations was vital to the government. Seward’s St. Thomas 
and Samaná Bay negotiations established this popular perception of the unques-
tionable value of foreign coaling stations. However, the many attempts to ob-
tain them later often had little to do with technological necessity; instead such 
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efforts appealed to security arguments to increase public and congressional sup-
port for various speculative projects.

Nowhere was this more true than in Santo Domingo, where Seward’s efforts 
to secure Samaná Bay quickly grew into a larger project to annex the entire 
country, a scheme that became one of the defining foreign policy failures of the 
Grant administration. Grant’s old comrade in arms and advisor, David Dixon 
Porter, had first visited Santo Domingo as a thirty-three year old lieutenant in 
1846, two years after the country had broken away from neighboring Haiti. 
Twenty-one years later, he returned with Frederick Seward. Porter had long ago 
concluded that the United States ought to annex Santo Domingo altogether. On 
his first visit, he had observed unworked mines of copper and coal, forests of 
mahogany and lignum vitae, and fields of sugar, coffee, and breadfruit. Porter 
imagined boundless opportunities for American investment. After his second 
tour, he continued to support the more general annexation with a naval coal-
ing station as an added bonus. Porter had perfect awareness of Samaná’s weak-
nesses as a station, however. Thus, instead of attempting to justify annexation 
by reference to the imperatives of new technology, he instead appealed to the 
inadequacies of tropical geography to American health. After the Civil War, the 
American squadron in the West Indies sometimes coaled in harbors at Key West 
and Havana, but regular outbreaks of malaria and yellow fever there prevented 
their regular use. In contrast, according to Porter, Samaná Bay was “perfectly 
healthy,” as “the tide ebbs and flows regularly every day thereby carrying off all 
impurities and removing those causes which create sickness in the places here-
tofore alluded to.” It was a matter of life and death. “We have to send our ships 
away from there or else everybody would die.” It was hard to come up with a 
more dire-sounding argument.8

In the reports of General Orville Babcock and General Rufus Ingalls, dis-
patched by President Grant to survey the island in 1869, a coaling station at Sa-
maná Bay likewise figures in almost as an afterthought to the larger annexation 
project. Like Porter, the generals emphasized abundant resources and reassured 
Americans back home that most citizens there were white, religiously tolerant, 
peaceful, and above all, greatly desirous of annexation to the United States. As 
for Samaná Bay, Ingalls emphasized its value “as a depot for the commerce” at 
least as much as he emphasized its significance as a naval station.9 Hamilton 
Fish, Grant’s secretary of state (and personally ambivalent about, if not opposed 
to, annexation), admitted privately that negotiations regarding Samaná Bay 
were merely intended to encourage residents to support annexation and provide 
collateral for a $150,000 American loan to the government of Buenaventura 
Báez in Santo Domingo.10

As for those Americans invested in Santo Domingo and aggressively lobby-
ing Grant and Congress for annexation, it was clear that they were simply 
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interested in absorbing new territory for personal speculation, as the generation 
before them had done in the western continent. Samuel L. M. Barlow, a New 
York lawyer invested in William Cazneau and Joseph Fabens’s Santo Domingo 
Company, characterized what he called “the real value of the island” as its po-
tential for cultivating sugar and other tropical fruits, as well as harvesting tim-
ber. Gold, if found, would encourage the migration of white Americans. To 
possible congressional worries about race, Barlow responded that “it is a White-
man’s Island” and “practically uninhabited.” Barlow, like Seward, viewed the 
acquisition of Santo Domingo as just one more step in the providential annexa-
tion of the other great and prosperous islands of the Caribbean. It was what he 
called “a National point of view.” As for its value as a naval station, Barlow said 
it was a long-standing “military necessity,” adding “whatever that may be.”11

Historians have explained the Senate’s failure to ratify the Santo Domingo 
treaty as the result of a combination of factors. Annexation, and tropical expan-
sion more generally, had little popular support, especially at a time of western 
development and unsteady government finances. Many in Congress were ner
vous about establishing a precedent for island acquisitions. Racial concerns also 
played a key role—either a fear of making new Americans out of supposedly 
inferior stock or of ultimately undermining the independent, largely black re-
public of neighboring Haiti. Others were skeptical about the role of corrupt 
speculators (like Cazneau and Fabens) and the legitimacy of the plebiscite al-
most unanimously expressing Dominican approval of annexation. On top of 
everything, the personal relationship between President Grant and the power-
ful chairman of the Senate Foreign Relations Committee, Charles Sumner, was 
deteriorating. For both the Congress and the press, these issues were indeed 
central.12

However, objections to one of the central premises of the strategic value of 
the island have been largely ignored. Annexationists’ proclamations about the 
strategic necessity of island were challenged by those who saw the claims for the 
pretexts they really were. As Justin Morrill noted in the Senate, the only reason 
the Union navy had difficulty operating in the Caribbean during the Civil War 
was that all the American states that bordered the Gulf of Mexico and South 
Atlantic coasts had become the enemy—hardly a future prospect anyone cared 
to plan for. As for protecting American commerce, he noted as others had that 
there was no American commerce anywhere near Samaná. The bay was far from 
existing trade routes to Panama or Vera Cruz and so remote from existing com-
munications that the recent commission investigating the island—accompanied 
by nine newspaper reporters—spent thirty-three days incommunicado. In June, 
the Senate finally voted on the treaty and gave Grant a humiliating defeat—
twenty-eight to twenty-eight. As a treaty, it had needed a two-thirds majority 
to pass.13
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In the case of Samaná, the idea of needing a coaling station loomed larger 
than any material realities. But the project revealed how linking speculation to 
national priorities and technical necessity might influence diplomacy. Seeking 
coaling stations became a tool in the foreign policy toolbox, especially for en-
trepreneurial diplomats who wished to influence Washington. As the project for 
Caribbean coaling stations temporarily faded, these speculators turned their at-
tention to the Pacific. William H. Webb, recently retired as one of New York’s 
largest shipbuilders, conceived of a plan in 1871 for an American steamship line 
to Australia. As the line would pass through Polynesia, Webb settled on seek-
ing a coaling depot on Samoa. Through an agent, Webb enlisted Richard A. 
Meade, a U.S. navy commander aboard the Narragansett, to secure the Samoan 
harbor of Pago Pago for the United States. Meade obliged, and though the Sen-
ate rejected Meade’s unilateral attempt at annexation, Webb still managed to 
arrange the appointment of a special agent, ostensibly to report on the island to 
the American government but really to represent the interests of investors in the 
line, the Central Polynesian Land and Commercial Company (CPLCC). The 
agent, Albert Steinberger, quickly schemed to win the confidence of Samoans 
against a competing German land appropriation at the same time that he at-
tempted to bring the island into an official relationship with the United States 
that would protect and promote the CPLCC. By 1875, Steinberger had become 
premier of the Samoan government. Though he was removed by British marines 
in 1876, two years later, the government he had created was induced by the 
CPLCC to sign a treaty with the United States, turning the United States into 
Samoa’s interlocutor with the outside world and establishing American rights to 
Pago Pago as a naval and coaling station. In the meantime, the private interests 
of the CPLCC had become framed as public ones. Speaking of Samoa, the sec-
retary of the navy, George Robeson declared that “as an available station for 
coaling and supplies for our national and commercial marine in that part of the 
world, it is far the best to be found within a sweep of many thousand miles.” 
Robeson called the harbor of Pago Pago “not only far the best and safest, but 
absolutely the only land-protected harbor among the islands of the South 
Pacific.”14

Yet how much the United States really needed the island as a national coal-
ing station is suggested by how little it was subsequently used. In 1880, the navy 
deposited some 2,000 tons of coal there, the quantity of which was justified as 
both saving money and facilitating naval cruising in the South Pacific. But for 
nearly a decade the coal simply sat on a rented lot, and neither the Navy nor 
State departments secured land for an actual station—no wharf, no lighters, no 
structure for an official to superintend the supply. But there was the matter of 
national pride. When tensions with Germany around Samoa flared up in 1888, 
Secretary of State Thomas Bayard observed that preserving Samoan neutrality 



The Debate over Coaling Stations     133

and respective treaty rights around the coaling station was essential. “It is of 
special importance to the United States,” he explained, “for in no other part of 
Polynesia is a right of this nature possessed by them.”15

But preserving a right was hardly the same as needing to exercise it. Did 
Americans need coal in Samoa? In 1889, Winfield Scott Schley, the commodore 
who headed the Bureau of Equipment, reportedly claimed that until the end of 
1888, “not a particle of it had been touched.” But in fact, the coal had actually 
run out years before and no one had bothered to replenish it. As Americans and 
Germans began to contemplate war over the islands, in the Senate, John Sher-
man orchestrated a vote for $500,000 to be appropriated “for the maintenance 
of American rights in Samoa” and another $100,000 for a naval station, though 
Schley was forced to deny he had any knowledge of reports that the government 
had already sent 10,000 tons of coal to the island. Rumors swirled that navy 
secretary William C. Whitney had dispatched Philadelphia merchant ships—
or were they from Australia?—to supply the navy. As in St. Thomas in 1867, 
however, nature intervened in foreign relations. When a hurricane wrecked six 
German and American vessels on March 15, no coal deliveries had yet arrived. 
“It is called a coaling station, but this seems to have proved a misnomer,” dryly 
observed the New York Herald. If it was any consolation, the German navy had 
little coal there, either.16

The whole conflict between Germany and the United States over the islands 
was reduced to a profession of technological necessity. But the argument, cap-
tured by Benjamin Harrison’s inaugural address on March 4, 1889, when he de-
clared that “the necessities of our Navy require convenient coaling stations and 
dock and harbor privileges,” was not based on any requirements the U.S. Navy 
then had. Its ships rarely visited Samoa. There was little commerce and little 
pent up demand for trade with Australia. It was costly for the government to 
supply Samoa with coal and patrol the neighborhood regularly. What was worse, 
war would make the remote depot vulnerable to enemy assault and an easy tar-
get for capture. “A coaling-station at Pango-Pango is of little use in time of peace 
and is a great expense,” concluded one lieutenant in 1889.17

Unlike in Samoa, there was no company pushing for a steam line to Hawaii. 
Instead, the prospects of establishing a government coaling station there were 
intimately tied up with efforts by a small group of expatriate Americans to an-
nex the islands. For decades, the islands had been sites of sugar cultivation and 
American Protestant missionary activity. And while there had long been talk of 
eventual annexation, the subject of Hawaiian coaling stations only arose in the 
early 1870s as a way to entice Americans back home into noticing the islands at 
all. Henry A. Peirce, the longtime Hawaiian resident and influential American 
minister in Honolulu, claimed that Hawaii was “valuable, perhaps necessary, to 
the United States for a naval depot and coaling station,” and he described the 
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vast commerce anticipated between the United States and Asia. But Peirce knew 
most Americans were not listening. When Secretary of State Hamilton Fish 
raised the subject of Hawaii at a cabinet meeting in 1870, he observed that “no 
one responds & the subject is dropped.” On the islands, where native Hawai-
ian opposition to annexation was strong, American annexationists were cogni-
zant of the fact that the United States had failed to acquire St. Thomas and 
Santo Domingo and of the general American lack of interest. Annexation, wrote 
Henry Peirce, “they deem impossible of attainment.18

Two men on the mainland had other ideas, however. In 1872, John Schofield 
and Barton Alexander were worried about a future “war with a maritime na-
tion.” The two soldiers, both of whom were generals and Civil War veterans, 
were stationed together in San Francisco, where they discussed how the coun-
try might go about prosecuting the next war, a war that could require operations 
in the Pacific. Alexander, the army’s senior engineer on the Pacific coast, be-

Engraving of the American naval coaling station in Pago-Pago, Samoa, in 1889. Though 
the supposed vital interest of a mid-Pacific coaling station nearly led the United States to 
war with Germany, during the late nineteenth century, the American navy barely made 
use of the tiny and rudimentary outpost. Readers of Frank Leslie’s Popular Monthly, 
where this engraving by Ernest Wilkinson appeared, likely would not have missed the 
ironic juxtaposition of this image—with its single pile of coal, a small flag, and a few 
thatch huts—alongside an article discussing the great power conflict over Samoa. 
“Samoa, and the Troubles There,” Frank Leslie’s Popular Monthly 27, no. 4 (1889): 489.
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lieved that the United States lacked knowledge about harbors across the island 
Pacific, knowledge that could prove decisive in a conflict, particularly with Brit-
ain. The problem was especially acute in Hawaii, and Alexander suggested it 
would be wise to negotiate with the kingdom before war broke out and better 
still to determine in advance which harbors were most valuable for what he 
called “temporary possession.” In March, disavowing any interest in promoting 
annexation, he volunteered to examine the islands for the War Department. 
Schofield selflessly offered to accompany him.19

The navy does not appear to have been involved in the planning of the mis-
sion and the subject did not particularly interest either the secretary of war, Wil-
liam Belknap, or President Grant, but both eventually approved it and issued 
formal instructions in June. Given the sensitivity of prospective war planning, 
Schofield and Alexander were advised to travel under the cover that the trip was 
“a pleasure excursion.” In late December, Grant gave a final endorsement of 
Schofield’s proposed voyage.20

With Hawaii’s economy so dependent on sugar exports, Americans there 
were desperate for a reciprocity treaty with the United States. Short of outright 
annexation, which was then not widely popular outside of the community of 
American expatriates, all the Hawaiian government could conceivably offer the 
United States in exchange was a naval station on the Pearl River. It was a trade 
favored by the American elite in the government of the islands, as it stopped 
short of annexation but accomplished the broadly desired reciprocity treaty.21

When Schofield and Alexander returned to California, they reported that 
while Honolulu offered an excellent commercial harbor, only the nearby anchor-
age along the Pearl River could accommodate naval vessels and be adequately 
defended in combat. It was capacious, possessed deep water for ships and fresh 
water for their engines, and bordered enough space along the bank for defen-
sive artillery and supplies like coal. Only a tangled network of dead coral pre-
vented the largest ships from entering. Considerable labor would be required to 
remove it, but the generals advised further study. Yet given existing American 
indifference to the islands, Schofield had to work to build up the significance 
of such a station. “The value of such a harbor to the commerce of the world and 
especially to that of the United States is too manifest to require discussion,” re-
ported Schofield to William T. Sherman (who had not previously thought the 
islands particularly valuable). “It is the key to the Central Pacific Ocean, it is the 
gem of these islands, valueless to them because they cannot use it, but more valu-
able to the United States than all else the islands have to give.” With Alexan-
der, Schofield further hinted that everything the army and navy might desire 
“would probably be freely given by the Government of these islands as a quid 
pro quo for a reciprocity treaty.”22
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Striking that quid pro quo proved more difficult than Schofield had imag-
ined. It was not until 1875 that the Senate approved a hard-fought reciprocity 
treaty with Hawaii, and it took yet another year before Congress passed the re-
quired legislation to put it into effect. This treaty did not cede Pearl Harbor, as 
this proposal proved still too controversial—among native Hawaiians because 
they were concerned about losing national territory and among some American 
expatriates because they worried it could put the ultimate goal—complete 
annexation—further out of reach. The Senate did add a provision, however, pro-
hibiting Hawaii from granting land to any other power. Making Hawaii off-
limits to others, especially Britain, was what American strategic thinkers con-
sidered most essential. If American sugar planters sought reciprocity (and 
annexation) as a path to lucrative commerce, people like John Schofield in the 
army and David Dixon Porter in the navy saw reciprocity as primarily a way to 
manage an American vulnerability—so long as Hawaii remained independent. 
When Porter, the highest ranking admiral of the navy, justified commercial reci-
procity in 1875, he presented American strategic interests there as essentially 
defensive. The kingdom was fast loosing population and what population it had 
was aging (nearly half, he claimed, were over forty) and about a thousand—​
2 percent of the population—resided in a leper colony. Its destiny, according to 
Porter, was to submit to the political orbit of a stronger power. The contenders 
were obvious. Hawaii fell between British Columbia and the new British colony 
of Fiji, and Porter asserted that if Britain acquired Hawaii as well, “it would 
complete a chain of naval stations which would practically close the Pacific 
ocean to the American navy and commerce.” Germany, too, he worried, “is 
seeking outposts for naval depots and stations.” The problem was the colonial 
policies of European governments. When he explained that “the present con-
ditions of naval service is such that fleets cannot keep the sea a long while and 
outlying posts are necessary to effective service,” he meant that the American 
navy would be unable to defend American interests against another power that 
was itself based in Hawaii. Doing so would be possible only at “great expense 
on the part of this Government” Fear of future constraints, not technological 
imperatives, guided Porter’s analysis.23

Preventing Britain or another power from establishing a coaling station in 
Hawaii mattered far more than developing an American one there. Even after 
reciprocity had produced a more than twentyfold increase in sugar exports dur-
ing the last quarter of the nineteenth century, the American government had 
done little to create a coaling station along the Pearl River. White American 
elites on the island tried their best to draw the United States in, however. A coup 
against the Hawaiian king Kalakaua in 1887 brought land-owning Americans 
on the island to power. The new rulers quickly agreed to an addendum to the 
1875 reciprocity treaty that included an article giving the United States “the ex-
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clusive right to enter the harbor of Pearl River, in the island of Oahu, and to 
establish and maintain there a coaling and repair station for the use of vessels 
of the United States,” yet still no construction took place. Henry Peirce’s suc-
cessor, John L. Stevens, a veteran diplomat who had been appointed minister 
to Hawaii in 1889, seized on this languishing provision to argue that this coal-
ing station was in the interest of the United States. Stevens hoped to use such 
a station to advance the prospects of annexation. Conveniently, he had an atten-
tive ear near the White House, as his former newspaper partner was James G. 
Blaine, at the time serving as President Harrison’s secretary of state. Blaine and 
Stevens alike favored Hawaiian annexation. Watching Harrison press for Amer-
ican coaling rights in Samoa, Stevens raised the subject with his former part-
ner. “If it is well to have a coaling station at the Samoan group,” he wrote, “how 
much more important it is to have one at Honolulu.” For Stevens, the “well-
known truths as to the necessity of good stopping places and coaling stations” 
made them essential for commerce and defense alike. But his argument for these 
stations in Hawaii was essentially economic: dramatic fluctuations in the price 
of coal on the islands injured both commercial vessels and naval ones. His 
perception of the value of a Hawaiian coaling station was very different from 
Porter’s just fifteen years earlier. Stevens proposed a long-term harbor lease to 
supply American ships at the lowest possible cost. It was a matter of economy—
ideas “which business men would carry out in their private affairs.” It was a 
step in the direction of annexation, but it would aid the country even if Hawaii 
long remained independent. And whatever the United States ultimately chose, 
Stevens simply wished it would choose something. “Napoleon’s axiomatical re-
mark that ‘an army marches on its belly’ has an equally forcible application to 
commerce as to war,” he wrote in 1891. “Whether the agencies of transport are 
caravans, railroads, steamers or electrical forces, there must be feeding places, 
coaling stations, and storehouses.” Providing for these new agencies of transport 
would further help keep the islands within an American commercial and po
litical orbit.24

By the end of the century, Congress, at least, had been persuaded of the value 
of Hawaii to the American navy. Other American efforts to argue for the ne-
cessity of coaling stations were less successful. When Ambrose Thompson re-
turned to Washington in the 1870s, he again peddled his Chiriquí grant for its 
supposedly valuable coal and strategic location for a coaling station on the isth-
mus. Thompson presented his scheme to Ulysses Grant in 1874 and again to 
Rutherford Hayes in 1877, but he did little more than lobby until February 1880, 
when Ferdinand De Lesseps arrived in New York to raise money for his Panama 
Canal project. The prospect of foreign capitalists or foreign governments hav-
ing control over a prospective isthmian canal sent fear through Washington. In 
response, two months later, the House Committee on Naval Affairs reported a 
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joint resolution demanding the navy secure naval and coaling stations on either 
side of the American isthmus. Within a year, Hayes and Congress had agreed 
to appropriate $200,000 for the stations. Their location was unnamed in the 
legislation but was widely understood to mean along the Chiriquí coasts—
Thompson’s lobbying had again convinced members of Congress that his 
leases remained valid. Again, however, the scheme foundered when the incom-
ing Garfield administration distanced itself from the project after the old legal 
and diplomatic objections again came to light. Sharper naval officers pointed 
out that in claiming that the project would save $250,000 a year on isthmian 
coal Thompson seemed to be overlooking the fact that the department spent 
$300,000 to supply the entire navy and only $15,000 a year on the isthmus.25

The project, however, refused to die. After Thompson’s own death in 1882, 
his Chiriquí grants wound up with a group of investors led by Sylvanus C. Boyn-
ton and former California senator William McKendree Gwin. Like Thomp-
son, the new speculators sought to turn government investment into a lucrative 
private payoff. Boynton, Gwin, and their associates, who included disgraced 
Kansas ex-senator Samuel Pomeroy and former Nevada senator William Sharon, 
revived the idea of building a railroad across Chiriquí to counter the French-
funded Panama Canal project and again offered the U.S. government the in-
ducement of naval stations and local coal at deeply discounted rates. William 
Chandler, the new navy secretary, appeared to support the scheme, and a for-
mer American minister to Colombia, Ernest J. Dichman, agreed to lobby Bo-
gotá and San Juan. The promoters argued that they needed American naval and 
coaling stations to build their isthmian road, as only a material display of Amer-
ican naval strength could bring the security necessary to safely begin construc-
tion. “We only await the presence of the American flag,” noted Sharon to Presi-
dent Chester A. Arthur, “without the protection of which we could not build 
the road.” Of course, the investors also needed government capital to fund their 
project.26

Unfortunately for the former senators, they proved even less persuasive than 
Ambrose Thompson had been. “What a sad government we have, for so great 
a nation,” sighed Gwin’s attorney when Arthur’s administration seemed to al-
low France and England to tighten their grip on transit across Panama. “I am 
sick when thinking of it.” Arthur had evinced an early interest in the project but 
grew concerned that stock of what had been named the Isthmus Pacific Rail-
road might still fall to English capitalists. Such vagaries were an inherent limi-
tation of conducting foreign policy via private investors. Gwin replied with an 
offer to allow the United States to purchase the railway itself, but the suggestion 
made little difference. Ultimately, Arthur and his secretary of state, Frederick 
Frelinghuysen, abandoned the plan, reasoning that above all, it jeopardized a 
more promising treaty with Nicaragua to build an isthmian canal there instead. 
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By then, however, it was clear that the supposed importance of Chiriquí as a 
coaling station was disconnected with either plausible expansion opportunities 
through diplomacy or a coherent conception of American strategic needs. It was 
instead simply an excuse for a flailing profit-making scheme.27

Yet if Arthur rejected the Chiriquí coaling station scheme for the last time, 
his administration hardly remained uninterested in pursuing these stations else-
where, including elsewhere in Central America. During his time as Arthur’s 
navy secretary, William Chandler sketched out the most expansive global map 
of prospective American coaling stations the country had yet seen. In his report 
of 1883, Chandler asked Congress to establish coaling stations “at some or all of 
the following points; Samana Bay, or some port in Hayti; Curaçao, in the Ca
ribbean Sea; Santa Catharina, in Brazil; the Straits of Magellan; La Union, in 
Salvador, or Amapala, in Honduras; Tullear Bay, in Madagascar; Monrovia, in 
Liberia; the Islands of Fernando Po; and Port Hamilton, in the Nan-how Islands 
of Corea. . . . ​Similar stations should in addition be maintained, one at the best 
point on the Atlantic side of the Isthmus of Panama and another at the islands 
of Flamenco, Perico, Calabra, and Ilenoa on the Pacific side, now owned by 
American corporations.” He reiterated this request in his 1884 report. The length 
of the list suggests a voracious imperial appetite, but a closer look reveals the fa-
miliar aspirations of increasing American trade by establishing steamship in-
frastructure and lowering coal expenses for naval and merchant vessels.28

It was, in fact, simply a more detailed list of prospective depots that Chan-
dler’s recent predecessor as navy secretary, Richard W. Thompson had described 
as valuable “to promote commercial intercourse where it is already established, 
or to invite it where it is not.” According to Thompson (Ambrose Thompson’s 
former lawyer), the significance of these stations was economic: to help Ameri-
can vessels avoid the burdens imposed by “extortionate monopolists” who were 
selling coal abroad and supposedly stifling American commerce. Thompson had 
been influenced by Commodore Robert Shufeldt, the chief of the navy’s Bureau 
of Equipment and Recruiting, which supplied coal to the fleet. Observing both 
the general decline in the navy and the economic turmoil of the mid-1870s, 
Shufeldt believed the answer to these difficulties rested in increasing American 
trade—“the re-creation of our commerce through the absolute necessity of pro-
curing a market for our surplus products.” With a new subsidized fleet of swift 
mail steamers and a network of foreign coaling stations to fuel them, the com-
modore imagined both rebuilding the reserve force of the navy and increasing 
American commerce to manage the chaos caused by industrialization. To fur-
ther this vision, in 1878, Shufeldt began a two-year cruise aboard the Ticond-
eroga, part of which took him around Africa, India, and east Asia (with special 
visits to Liberia, Fernando Pó, Madagascar, Korea, and elsewhere). The prospec-
tive stations requested by William Chandler in 1883 and 1884 were the result of 
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Shufeldt’s recommendations, based on what he learned during this mission. 
Taken together, the Curaçao-Santa Catharina-Straights of Magellan route 
would have provided way stations down the eastern South American coast, 
around Cape Horn to the Pacific. The African and Korean depots would have 
served to open American trade in potentially vast markets. The isthmian sta-
tions, debated since the 1850s, would have given the United States greater lever-
age over a prospective canal. At Port Hamilton, a cluster of islands southeast of 
the Korean peninsula, Chandler explicitly called on Congress to establish a mail 
steam line connecting Korea with the Pacific Mail Steamship Company’s har-
bor in Japan. This wish list of stations thus represented a theory that govern-
ment funding for the infrastructure of trade would inevitably increase trade 
itself.29

That Chandler’s prospective coaling stations would primarily serve economic 
rather than security purposes suggests why similar stations had already been se-
cured with little controversy. The American depot at Yokohama, for example, 
had been established on behalf of American steamship lines after the Civil War. 
In 1865, Congress began again to grant subsidies for mail steamers, allocating 
$500,000 a year for a transpacific mail, freight, and passenger service. The leg-
islation left the choice of contractor up to the postmaster general, yet no one 
was surprised when the Pacific Mail—by far the western ocean’s dominant 
transportation line—won the ten-year contract. When the American chargé 
d’affaires in Yokohama learned of bill’s passage, he joined his British counter-
part and the French minister to secure coal depots in the growing commercial 
port for commercial steam lines of each country. The governor of Kanagawa 
prefecture, which embraced modern Tokyo Bay, quickly consented. The action 
was, in part, a way to ensure equal access to the trade of Yokohama, as the Brit-
ish Peninsular and Oriental Steamship Company had already established its 
east Asian line there and the French Messageries Imperiales was expected to do 
so soon as well. The move supported American commerce by securing coastal 
land that the expatriates expected would quickly rise in value. The U.S. govern-
ment first leased half, then in 1871, all the land to the Pacific Mail, expecting 
that the arrangement would additionally ensure naval vessels a reliable and less 
expensive coal supply when cruising far eastern waters.30

The Diplomacy of Limits
As Americans sought coaling stations to build the infrastructure of commerce, 
they also dealt with the separate but not unrelated problem of fueling the Amer-
ican navy during wartime. While commercial stations could be pursued in the 
neighborhood of other nations or the stations of other maritime powers, indus-
trial warfare presented certain problems around coal that were not faced dur-
ing peacetime. The claim that modern warfare made coaling stations necessary 
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elided a subtle distinction. Steamships required coal, of course, but the barriers 
to refueling during wartime were as much legal and political obstacles as tech-
nological or geographic ones. The first obstacle stemmed from how international 
legal conventions incorporated fossil fuel into the law of contraband.

Since at least back to Grotius in the seventeenth century, scholars of inter-
national law had debated the scope of what constituted contraband, the articles 
a neutral power was prohibited from trading with a belligerent. Some items, like 
munitions, were unambiguously prohibited. Beyond that, however, opinions di-
verged. Some jurists, like Emerich de Vattel, included timber and naval stores; 
others, like his older contemporary Cornelius van Bynkershoek, disagreed, not-
ing that ultimately, any material could be fashioned into an implement of war. 
Chief Justice Salmon Chase, ruling on a contraband case in 1866, acknowledged 
that it was a subject that “has much perplexed text writers and jurists.”31

Steam power created new problems for defining contraband as warfare grew 
more dependent on coal. “Here is an article,” wrote Secretary of State Lewis Cass 
during the Second Italian War of Independence in 1859, “not exclusively nor 
even principally used in war, but which enters into general consumption in the 
arts of peace, to which indeed it is now vitally necessary.” Merchant ships needed 
coal, Cass observed, and as some nations possessed mines while others did not, 
the coal trade ought to expand, not contract, even during wartime. Cass ex-
pressed the position of a neutral nation with vast coal resources that sought to 
export coal to other nations at war. Yet international law had not kept up with 
technological change. “The attempt to enable belligerent nations to prevent all 
trade in this most valuable accessory to mechanical power has no just claim for 
support in the law of nations,” he argued, protesting that contraband ought to 
mean only actual “arms and munitions of war.”32

The experience of the Civil War tempered American enthusiasm for that 
narrow definition, however. Union cruisers had little trouble entering foreign 
ports in the Caribbean but found that British restrictions on coaling changed 
over time and were applied differently in different places. Lincoln’s government 
might have wished for greater latitude in purchasing coal, but it also would have 
welcomed greater restrictions on Confederate vessels. The war, however, revealed 
how a neutral state trading in coal could lead to undesirable entanglements with 
belligerents. Later, during the Franco-Prussian War in 1870, the United States 
effectively adopted the British position, placing strict constraints on fueling war-
ring ships. As far as the law of war was concerned, the question remained in 
what ways choosing or refusing to coal a belligerent ship violated neutrality. Was 
coal entirely contraband? Or should it be furnished to all belligerents indiscrimi-
nately? If only under certain circumstances, who should decide and by what 
standard? Could a neutral state be held accountable for acts of war committed 
by the recipient of that nation’s coal?33
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These questions around the legal status of supplying coal during wartime oc-
cupied a significant amount of time at the first modern international arbitra-
tion tribunal ever held, in Geneva in 1872, to settle the claims leveled by the 
United States against Britain for its conduct during the American Civil War. It 
was well known that British shipyards built steamers for the Confederacy, most 
notably the Alabama, and in the United States, Americans spoke generally of the 
need to resolve the “Alabama claims” against Britain. But American represen-
tatives at the Geneva arbitration pressed larger claims that raised questions as 
to what neutrality meant in an era of widespread steam power. Much of their 
case against Britain revolved around how its colonies had facilitated blockade-
runners and Confederate cruisers. The American representative, Charles Fran-
cis Adams, best captured the challenge of articulating international law on this 
subject. The legal place of coal in warfare was new, he observed, and yet “has 
become one of the first importance, now that the motive power of all vessels is 
so greatly enhanced by it.” This was true for all nations, but according to Ad-
ams, Britain’s massive coal industry, global distribution system, and network of 
fortified coaling stations gave the country a unique place in modern industrial 
warfare in those conflicts in which it remained neutral. In times of war, Brit-
ain could simply decide that neutrality required withholding coal from all bel-
ligerents. Adams believed that this position would have perverse consequences. 
Not only would it be seen “as selfish, illiberal, and unkind” but “it would in-
evitably lead to the acquisition and establishment of similar positions for them-
selves by other maritime powers, to be guarded with equal exclusiveness, and 
entailing upon them enormous and continual expenses to provide against rare 
emergencies.” That is, Adams understood that most countries could not and 
believed they should not aspire to emulate Britain’s network of naval outposts 
because doing so would result in an arms race and worldwide land grab, mili-
tarizing the globe with jealously guarded fortresses and costly colonies. The ex-
ceptional times of war should not excessively constrain the normal times of 
peace. Instead, he argued, Britain, like any neutral, should act responsibly when 
fueling belligerent ships, while ensuring that its aid would not directly assist in 
acts of war. These judgments, of course, could never be perfect, but for Adams, 
Britain ought to be safe by international law when it could demonstrate it acted 
“in response to a demand presented in good faith.”34

Ultimately, the tribunal agreed that during wartime, coal could be neither 
entirely contraband nor perfectly unconstrained but must be seen as something 
in between. Whatever the terminology, no country, including the United States, 
wished to relinquish its own discretion in those circumstances in which it might 
find itself the neutral party. But the participants in the arbitration also agreed 
that neutrals could not indiscriminately open a port to belligerents and make 
it “a base of naval operations” either. Instead, the tribunal voted that “supplies 
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should be connected with special circumstances of time, of persons, or of place, 
which may combine to give them such character.” In other words, the coaling 
question could not be answered in any general way. This decision was not unani-
mous; the Brazilian representative, Marcus Antônio de Araújo, Viscount d’Itajubá, 
signed on to the majority decision but admitted he believed that every neutral 
should chose how it handled coal for itself. Sir Alexander Cockburn, representing 
Britain, agreed with Viscount d’Itajubá, so long as the neutral treated all belliger-
ents equally. The majority, however, accepted that circumstance must determine 
whether any neutral nation illegally allowed warships to use their ports as bases 
of operations. These views guided the law of war into the twentieth century.35

Gradually, Americans adopted the English construction of coal as the most 
important article classified as “conditionally contraband.” But while Charles 
Francis Adams saw no reason a coal-fired navy would require its own fortified 
coaling stations, others took a different view. It all depended on the kind of war 
a nation wished to be able to fight. Confederate cruisers like the Alabama and 
Florida had devastated American commerce. If subject to the kind of constraints 
the Grant administration had imposed during the Franco-Prussian War—only 
providing enough coal to belligerent vessels to reach the nearest home port and 
refusing to refuel a ship within three months unless it touched a home port 
first—it was not clear whether commerce destroying as a naval strategy would 
be possible. In 1885, an exasperated Benjamin Butler wrung his hands at the con-
straints the United States had submitted to, what he called a “fraud upon the 
American nation” and “the greatest loss of all!” If future neutral nations were 
held liable for damage committed by belligerent steamers they refueled, how 
would the United States ever fight a naval war again? Whatever the solution, the 
origins of the problem lay in international law.36

The second political obstacle surrounding coaling diplomacy had even deeper 
roots in American political culture. Ever since Washington’s 1796 Farewell Ad-
dress admonishing the United States to make its “true policy to steer clear of 
permanent alliances with any portion of the foreign world,” Americans had re-
sisted peacetime promises of future military assistance. Washington, of course, 
did not advocate a studious isolation from world affairs. Far from it. He urged 
instead a dispassionate engagement with other nations solely according to Amer-
ican “duty and interest.” Both excessive fondness or undue hatred, be they ex-
pressed through trade or treaty, led only to conflict, jealousy, and unforeseeable 
obligations. Washington believed both tendencies made the nation a slave. 
Washington also considered foreign partners unreliable. “There can be no 
greater error than to expect,” he explained, “or calculate upon real favors from 
nation to nation.” These ideas hardly prevented Americans from advocating war 
in the nineteenth century, but they did act as a profound constraint on how 
Americans pursued coaling stations.37
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The avoidance of what came to be known as “entangling alliances” (the 
phrase came not from Washington but Jefferson’s first inaugural) did not pre-
vent the acquisition of foreign coaling stations but instead prevented the coun-
try from entering into the kinds of agreements that would ensure the avail-
ability of coal in distant ports during wartime. Yokohama was one of the 
uncontroversial stations to which Americans knew they would probably lose ac-
cess during war. Another was Pichilingue, Mexico. Some time before 1867, the 
American consul in La Paz, the small town at the southern end of Baja Califor-
nia, negotiated for a naval coaling depot on the nearby island of Pichilingue. 
Beginning in 1871, a collier arrived yearly from Philadelphia to replenish the de-
pot’s supply. But the arrangement revealed the weak hand of the United States. 
When the chief of the navy’s Bureau of Equipment sought to relocate the de-
pot to Magdalena Bay on the Pacific side of Baja a decade later, the Mexican 
government refused. The Mexican depot was little more than rented land, en-
tirely subject to Mexican authority, and there was no guarantee of access dur-
ing wartime.38

In other cases, the terms for acquiring stations represented too great a stretch 
for American political culture. Even for an ardent commercial expansionist like 
James G. Blaine, there were limits to what he would do to build a global coal-
ing infrastructure, an issue he faced during both his terms as secretary of state. 
In Lima, the American minister, Stephen Hurlbut, had negotiated the use of the 
Pacific harbor of Chimbote as a coaling station in 1881. Peru was then in the 
midst of the devastating War of the Pacific and desired American assistance. In 
exchange for $2 million in cash and stock, the agreement granted a naval sta-
tion and ceded a flailing railroad line to carry coal to the harbor. Learning about 
the prospective agreement during his first, short tenure in the State Department, 
Blaine demurred. His first concern was timing. In Peru, the agreement was likely 
to give the appearance of American coercion at a time of need, while in neigh-
boring Chile, it might suggest sympathy for her adversary. Later, Blaine ac-
knowledged that the proposal was simply of little value to the United States. 
By its terms, Peru insisted on maintaining legal jurisdiction, the right to grant 
similar concessions to other states, and the authority to terminate the agreement 
unilaterally. “A naval and coaling station on the South Pacific coast,” Blaine ex-
plained, “carefully chosen, with the aid of the professional knowledge of those 
specially qualified to determine its capacity to answer the wants of our national 
ships, and over which we might exercise proper and necessary jurisdiction, with 
a secure tenure, would be of undoubted value, and this government, at a fit-
ting time, may be willing to negotiate upon fair terms for such a privilege.” This 
deal, however, effectively only granted the United States the right to coal at 
Chimbote—which the United States could do already. There the negotiation 
abruptly ended until 1889, when Blaine returned to head the State Department. 
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Learning from the his new Peruvian minister that Lima again sought to grant 
the United States a coaling station at Chimbote, Blaine, at President Harrison’s 
urging, asked the minister to negotiate informally. This time, the terms again 
represented an impossible burden for Congress—a American guarantee to 
protect Peruvian borders and funds to meet a coming $10 million payment to 
Chile to help dispose of the lingering dispute over the provinces of Tacna and 
Arica. American political culture at the time was simply not prepared to accept 
such terms.39

Entrepreneurial diplomacy also resulted in proposals that were disconnected 
from strategic needs as perceived in Washington, let alone political possibilities. 
In 1891, Whitelaw Reid, the former New York Tribune editor serving Harrison 
as minister to France, quietly revealed a scheme even bolder than the one pro-
posed for Chimbote. Portugal, then embroiled political turmoil, a financial cri-
sis, and a colonial struggle with Britain in southern Africa, sought to entice the 
involvement of the United States with offers of coaling stations in its far-flung 
empire. Portugal’s minister of finance, Cyril Mariano de Carvalho, offered de-
pots in both Mozambique and Angola, along with a third in the Azores. To 
Reid’s surprise, the president immediately rejected the proposal, suggesting in-
stead a modest program of trade reciprocity. Blaine called the idea “entirely 
inadmissible.” Reid was familiar with talk of the needs of the New Navy of steel 
and steam, but he wrongly assumed that any prospective additional coaling de-
pots were inherently valuable independent of naval strategy or the patterns of 
American commerce. He similarly underestimated the aversion to tying Amer-
ican security to that of other nations in peacetime. As much as Harrison’s ad-
ministration of foreign affairs appeared to mark a break from tradition, when 
it came to the problems around coal and security, it drew a very familiar line, 
resisting international arrangements that might bind the United States in the 
future.40

Whatever the constraints, most Americans concerned with the new limits 
and possibilities of industrial energy after the Civil War did not look to facili-
tating security by obtaining foreign territory. Instead, they turned to mathemat-
ics and engineering, pursuing technical solutions to challenges of coaling. These 
efforts undercut the sense of inevitability that attended the idea of acquiring 
coaling stations and reveal how technological innovation often had a greater 
appeal than territorial expansion.

Engineering Experimentation, 1865–1900
“It is not generally recognized” observed George Washington Littlehales in 1899, 
“that science, employing the mathematician and the engineer alike in the prob-
lem of shortening the duration of ocean transit, has accomplished as much 
by causing ships to travel fewer miles as by causing them to travel faster.”41 
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Littlehales, an engineer in the U.S. Hydrographic Office, was commenting on 
one of the most far reaching transformations in ocean navigation since the in-
troduction of steam power itself. Traveling fewer miles by sea had become pos-
sible not only because steam power allowed ships to travel independently of the 
wind but because new mathematical techniques developed in the nineteenth 
century allowed navigators to calculate new routes more directly than ever 
before. These new techniques facilitated navigation along a great circle.

A great circle is a mariner’s fiction. It describes the imaginary path tracing 
the shortest distance along the surface of the earth. Imagine sticking two pins 
into an ordinary globe, one at San Francisco and the other at Yokohama. Stretch 
a thread tightly between the pins. The path traced by the thread describes an 
arc of a great circle. Mathematicians dubbed it an orthodromic curve. This path 
between San Francisco and Yokohama does not run through the central Pacific 
as a map with an ordinary Mercator projection suggests, but much farther north, 
near the Aleutian Islands. If this thread extended beyond both pins and met 
again on the other side of the globe, the complete curve would represent a cir-
cumference of the planet, the largest circle one could measure on the globe: a 
great circle. The equator traces a unique great circle, everywhere equidistant 
from the poles. Meridian lines are great circles as well, stretching from one pole 
to the other and back again, crossing the equator at right angles.42

Navigators had understood for centuries that routes following a great circle 
minimized distances. Littlehales himself speculated that “knowledge . . . ​of the 
great circle must have been coeval with the knowledge of the spherical form of 
the earth.” The earliest English authors on navigation were certainly aware of 
them. The Elizabethan John Davis called great circles “the chiefest” of all pos-
sible routes. In the seventeenth century, Henry Phillippes called them “the most 
exact way.” Yet knowledge of great circles in theory did not translate into their 
use in navigational practice. Many standard navigational texts as late as the 
early nineteenth century barely discussed great circle sailing, if they mentioned 
it at all. Characteristic of this neglect was Nathaniel Bowditch’s New American 
Practical Navigator, “the seaman’s bible,” well into its eighteenth edition in 1848 
before its editors even added a section on great circle sailing. Before steam power 
first augmented and then came to dominate ocean propulsion, great circle 
routes could be traversed only when they coincided with favorable winds—
which was rare.43

Sailing ships depended on wind power and wind circulated in great cells. 
Catching the wind thus required different routes for each leg of a round trip voy-
age, one leg frequently being much longer in distance and transit time than the 
other. Sailing ships between China and the United States experienced particu
lar challenges. Beginning in China, navigators were advised to follow the great 
circle, catching the mighty, warm Japan stream northeast toward the Aleutian 
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Archipelago before veering southward along the North American coast. The 
journey from the United States to China was more circuitous. Ships left from 
San Francisco or Puget Sound bearing south toward Mexico. There, they picked 
up the northeasterly trade winds between 15° and 20° north, a band of latitude 
that includes most of the Yucatán Peninsula. Navigators took care to avoid the 
quiescent “horse latitudes” a bit further north. Crossing the Pacific westward, 
they sailed south of the Hawaiian Islands (or they might stop there for trade or 
supplies) and then north of the Marshalls. Seasonal weather determined what 
came next. Southwest monsoons between May and October forced ships to 
travel between the Caroline Islands and the Marianas, where ships could find 
respite at the archipelago’s southernmost island of Guam. Otherwise, between 
October and April, northeast monsoons drove vessels north of the Marianas, 
past the volcanic peaks of the Farallones de Pajaros before they finally entered 
the Philippine and East China Seas.44

The introduction of steam power did not immediately obviate the popular-
ity of this central route across the Pacific. Authors of navigational texts blamed 
the continued avoidance of shorter great circle routes not on ignorance of the 
concept but instead on the difficulty of performing the navigational calculations 
it required. More conventional routes, however lengthy or roundabout in prac-
tice, required only simple determinations of the ship’s course. They were easy 
to chart and straightforward to travel. Great circles, in contrast, required pon-
derous, repetitive calculations. Navigators had to plot frequent course adjust-
ments every one or two hundred miles. “It has been found impossible to intro-
duce the general use of great circle sailing” lamented one mathematician, citing 
the difficulty of “fresh calculations or constructions by no means simple” when 
a ship inevitably deviated from an originally plotted course. John Towson, the 
developer of one technique that simplified great circle sailing, explained that 
course adjustments needed “so often to be repeated as to preclude its being gen-
erally adopted.” In the Hydrographic Office, Littlehales complained of “te-
dious operations” and “the want of concise methods for rendering these bene-
fits readily available.” If the technology of steam engines liberated ocean transit 
from the wind, it left more fundamental mathematical problems of navigation 
unsolved.45

Yet on long voyages far from domestic coal markets, fuel was expensive, and 
as both commercial and naval steamships grew in size and strength, minimiz-
ing a ship’s steaming distance offered a way to stretch resources beyond exist-
ing limits of engine design and available coaling depots. When Congress 
approved a new steam mail subsidy for a line between San Francisco and 
Shanghai in 1865, legislators required the contractor to touch at Honolulu on 
both the outgoing and incoming voyages. The contractor, the Pacific Mail 
Steamship Company, quickly protested the Hawaiian detour, arguing it would 
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add days to the voyage compared with the northern great circle route—almost 
four heading west and six returning home—and unnecessarily demand dis-
tances so vast that any ship built for the route would be burdened with what 
the postmaster general called “heavy expenses” of coal. An immediate concur-
rence came from the Senate Committee on Post Offices and Post Roads, which 
oversaw foreign mail contracts. All endorsed the great circle route instead. 
Charles H. Davis, the rear admiral who superintended the Naval Observatory, 
remarked that the United States could certainly construct gigantic vessels with 
enormous engines that plied sea routes ignoring natural advantages, but then the 
country “must also be prepared to leave this field of enterprise, at no distant day, 
to those who will obey the laws governing the navigation of the great seas.” The 
great circle route was not perfect—it passed though less familiar, colder, foggier 
waters and adverse weather could strain a ship’s engine, forcing it to exceed the 
time needed on the longer, more southern route. According to a Coast Survey 
assistant in Alaska, only “the discovery of deposits of good coal among the Aleu-
tian Islands, or within a reasonable distance of the harbor nearest the great 
circle route” could establish the superiority of the great circle. For others, the 
solution was to maintain technological hybridity, following a great circle “pro-
vided the steamers carry sufficient sail to enable them to take advantage of fa-
vorable wind, and sav[ing] their coal for use when the wind comes out ahead.” 
After a debate, weighing the burdens on the Pacific Mail and the value of cul-
tivating economic and political ties to Hawaii, Congress voted to allow the com-
pany to steam the great circle route.46

When the Pacific Mail did seek a depot more centrally located in the Pacific, 
it settled at first on a pair of islands that came to be called Midway. In 1859, the 
captain of a sealing bark, N. C. Brooks, had sighted the islands while sailing out 
of Hawaii in the north Pacific. Not appearing on his maps, Brooks planted a 
flagstaff, named the islands for himself, and after discovering extensive guano 
deposits, claimed it for the United States under the 1857 Guano Islands Act. 
Brooks noted that the islands’ location, about a third the distance between Ho-
nolulu and Japan, offered the only opportunity for a coaling station between 
the United States and China besides Hawaii itself (and skipping Honolulu al-
together in favor of Brooks’ islands would have, in fact, saved five hundred miles 
of steaming). After the Civil War, the Pacific Mail, now holding a transpacific 
contract, persuaded the navy to order a survey. On August 28, 1867, Captain 
William Reynolds, accompanied by an agent of the Pacific Mail, fired twenty-
one guns, raised the flag, and formally took possession—not as a guano island 
but a prospective coaling station. The Pacific Mail’s expectation of developing 
the island was dashed, however, when the naval survey revealed that extensive 
shoals blocked access to the harbor. As the costs of dredging far exceeded what 
Congress was willing to appropriate given the politics of Reconstruction and the 
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massive war debt, Americans quickly lost interest in the island and the company 
continued to steam the more northern route.47

To help navigators aboard both merchant and naval vessels, mathematicians 
throughout the second half of the nineteenth century worked to devise increas-
ingly simplified methods for calculating great circle routes. By 1900, this flurry 
of mathematical activity by German, French, British, and American investiga-
tors had resulted in more than two-dozen techniques to improve steam naviga-
tion. The British astronomer royal, George Biddell Airy, for example, devised 
a method for superimposing an approximate great circle track on an ordinary 
Mercator chart using a table he prepared and simple geometry. While teaching 
at the Naval Academy in Annapolis, the mathematician William Chauvenet con-
structed a great circle protractor in 1854 that allowed the user to plot routes by 
rotating a pair of disks, one representing the globe and the other the path of any 
course desired (the research drained his finances so severely he was rescued only 
by the Hydrographic Office buying the device). Taken together, one set of meth-
ods for calculating great circles entailed examining specially prepared tables 
and charts. Another cultivated the geometry of the gnomonic projection, a car-
tographic technique that produced distorted maps in order to make great cir-
cles appear as straight lines. This approach was favored by the innovative Gus-
tave Herrle in the navy’s Hydrographic Office. By 1889, George Washington 
Littlehales could collect various methods in a single volume.48

The navy’s Bureau of Navigation also championed the development of great 
circle navigation by producing special nautical charts. After years of interest in 
the project, it completed its first chart in 1865. Nevertheless, since “seamen are 
not generally the first to perceive and seize advantages,” the department’s chief 
hydrographer remained skeptical as to whether the techniques it offered would 
be adopted quickly. Over time, though, interest grew. By 1885, the navy was de-
signing a series of five great circle charts, one each for the northern and south-
ern portions of the Atlantic and Pacific, along with one for the Indian Ocean, 
as well as a kind of improved protractor, designed by Commander Charles D. 
Sigsbee, for graphically calculating great circle routes. A few years later, in 1894, 
Sigsbee had risen to become the Bureau of Navigation’s hydrographer himself, 
noting the “great demand” for his office’s great circle supplement to its North 
Atlantic pilot chart. With these developments, navigators increasingly traveled 
along great circles.49

These technical innovations in navigation were accompanied by develop-
ments in ship design and steam engineering that likewise allowed ships to 
travel further on the same quantity of coal. The subject was pervasive through-
out the post–Civil War era. When Gideon Welles stepped down in 1869 after 
eight years heading the Navy Department, the new president, Ulysses Grant, 
named Adolph Borie the new secretary. But Borie, a successful Philadelphia 
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merchant with little experience in public life, was little more than a cipher. Grant 
had in fact wished to appoint his old friend, the navy’s vice admiral David Dixon 
Porter, but demurred to respect the expectation of civilian control of the depart-
ment. Instead, he gave Borie the post and Porter the power. By Grant’s instruc-
tions, matters that ordinarily went straight to the secretary passed across Por-
ter’s desk first. What followed was an extraordinary three-month period during 
which Porter issued (over Borie’s signature) forty-five general orders. Many were 
trivial. Number 92 ended the shellacking of decks. Number 93 directed spars be 
painted black instead of yellow. Number 123 prescribed “gold-embroidered 
shoulder-loops” for junior officers. Other orders, however, signaled significant 
changes in policy. Number 128, issued on June 11, announced a near-complete 
return to sail. Number 131, distributed a week later, informed the fleet that given 
the burden of supplying coal, all naval vessels already capable of sailing “should 
not use their steam, except under the most urgent circumstances.” Ships depen-
dent on steam engines would soon be retrofitted. Any use of coal was to be 
thoroughly explained to the department. Though Porter justified the measures 
as economizing coal and training young sailors the art of seafaring, they have 
been widely condemned as backward by historians. Porter’s actions, especially 
with respect to steam, have been called “reactionary measures” caused by “his 
nostalgia for the old seamanship under sail,” and Porter himself was labeled “in-
famously foremost” of naval officers seeking to abandon steam.50

Historians typically view what Robert Albion calls the “Navy’s Dark Ages” 
as nearing a close in 1882, when Congress agreed to funding to build three new 
cruisers, the Atlanta, Boston, and Chicago—the beginnings of the New Navy of 
steel and steam. But change came slowly. Porter’s restrictions on coal consump-
tion were not immediately reversed. Instead, they were largely reiterated late 
into the century. Even as newer vessels grew in size and power, the department 
continued to demand restraint. When the navy’s Bureau of Equipment and Re-
cruiting faced drastic cuts in its congressional appropriation in 1887, the de-
partment’s acting secretary issued a blanket order to conserve fuel. “As coal is 
the largest item of expense to the Bureau,” it read, “Commanding Officers of 
squadrons and of vessels acting singly will exercise the greatest economy of its 
use.” Most steam-powered naval vessels in the 1880s maintained masts and rig-
ging for sail, including the new cruisers, and the order instructed ships to rely 
on wind whenever possible. According to the circular, resort to coal “will be 
limited to occasions when dispatch is absolutely required, or to emergencies, but 
steam will never be used under the ordinary circumstances of cruising.” When 
officers did fire their engines, they were to alert Washington immediately. The 
restrictions were only slightly loosened four years later, when a more detailed 
order again requested officers “to practice the utmost economy in the use of 
coal.” The secretary, Benjamin Tracy, reaffirmed that vessels fitted for sails were 
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to use them whenever possible while reporting any unusual circumstances to the 
department. Only when entering and exiting ports were ships to use steam. 
When they did, Tracy added that commanding officers across the navy should 
undertake experiments to maximize fuel economy. He requested lengthy reports 
that included fuel consumption across a range of speeds, details on the nature 
of the coal consumed, accounts of the physical condition of the ship, as well as 
“such remarks in reference to the most economical rate of steaming of the ves-
sel as the experience of the Commanding Officer may suggest.” Reminders to 
conserve coal continued into the early twentieth century.51

Porter’s 1869 order was extreme but it was grounded in his war experience. 
During the 1850s, Porter had been an enthusiastic supporter of steam and be-
tween 1851 and 1853, he had commanded the Law Line’s mail steamer Georgia 
between New York and Panama. Yet the war moderated his views. In 1861, when 
Porter was a lieutenant in the Caribbean, he encountered the kind of obstacles 
securing fuel that imperiled the Union effort. “There is an indisposition on the 
part of the Government to furnish us with coal,” he wrote Gideon Welles from 
Jamaica, “and there is none for sale except at most exorbitant prices.” The only 
solution, Porter suggested, was to gain access to a coaling yard from a Jamaican 
resident and maintain an American depot there. “Without some arrangement 
of this kind our steamers can not cruise in these waters.” A year later, British 
neutrality regulations with respect to coaling would make Porter’s suggestion 
impossible. As he rose in rank, he would spend the rest of the war ensuring his 
ships had coal, and the work was often a struggle. As he told William T. Sher-
man in 1862, “every bushel is worth its weight in gold.”52

Ordering ships to largely abandon steam in 1869 hardly signaled a rejection 
of progress. Even then, sail was far from an antiquated technology. A decade af-
ter Porter’s order, an exposition in the International Review (edited by a young 
Henry Cabot Lodge) explained that ideal vessels for the navy “should be de-
signed especially for speed, and fitted with sufficient sail power to cruise under 
sail and to work well, because they can thereby economize in fuel, and can al-
ways carry enough coal in the bunkers for exigencies when speed is required.” 
The debate over the use of sail continued into the 1890s, when Rear Admiral 
Stephen B. Luce, one of the leading intellectuals advocating naval buildup, con-
tinued to advocate for attaching sails to cruisers. And he was hardly alone. 
Until the 1890s, naval intellectuals infrequently considered securing distant coal-
ing stations. Back in the 1860s, the exclusive use of steam power was not yet an 
inevitable future; for many ships, it was an undesirable present.53

Improving that undesirable present occupied naval engineers from the Civil 
War through the turn of the century. As chief of the navy’s Bureau of Steam 
Engineering during the war, for example, Benjamin Isherwood had continued 
his research into improving fuel economy. His bureau examined nearly all 
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varieties of coal from the eastern United States. It explored the value of engines 
designed to work steam expansively. It investigated the possibility of replacing 
coal with petroleum, a new fuel in commercial production in the United States 
only since 1859, before abandoning the idea after discovering that it released un-
controllable and explosive volatile gases. This feature presented a liability so 
grave that, according to Isherwood, “it is manifestly useless to experiment upon 
the best form of apparatus for burning it.”54

After the war, Isherwood continued championing technological ways to con-
serve valuable coal. In 1881, he described a peculiar new invention by John 
Gamgee, a member of a scientifically prolific English family who was then vis-
iting the United States to consult on a variety of public health matters. Gam-
gee had proposed what he called the zeromotor, a device that produced mechani-
cal motion not by the combustion of conventional fuels but instead by boiling 
pressurized ammonia using the heat latent in ordinary room temperature wa-
ter. As Isherwood noted in his report, the consequences of such a machine were 
enormous, especially to the U.S. Navy. An engine that ran without coal “would 
produce an industrial and consequently social and political revolution equal to 
what was effected by the introduction of the steam engine.” With a zeromotor, 
no longer would the United States operate with the handicap of lacking coal-
ing stations, and no longer would the British navy maintain a strategic superi-
ority over the U.S. fleet. “If coal . . . ​can be dispensed with,” Isherwood noted, 
“we are at once placed on an equality in this respect, and our cruisers enabled 
to penetrate the remotest seas as easily as those belonging to countries having 
possessions there.” His description was vague but enthusiastic, and he asked that 
the navy offer Gamgee the use of the Washington Navy Yard for his research.55

Most observers greeted early reports with cautious interest. Isherwood’s ex-
citement was such that Gamgee was invited to demonstrate the device before 
President Garfield and two of his cabinet secretaries. Yet as American engineers 
learned more, they quickly grew critical. Next came puzzlement that Isherwood, 
one of the nation’s most prominent engineers, could have endorsed the idea. The 
editors at Scientific American were especially scathing, going so far as to title their 
publication of Isherwood’s own positive report “The Gamgee Perpetual Mo-
tion.” The mathematician Simon Newcomb of the Naval Observatory ex-
plained Gamgee’s error in terms of a violation of the second law of thermody-
namics, a mathematical language unavailable to American inventors before the 
Civil War. As Newcomb explained, once the gasified ammonia raised a piston, 
there was no reservoir of cold to liquefy it again. Any mechanical means of com-
pressing it would take the same power Gamgee hoped to realize from expand-
ing it again. In consequence, Newcomb dismissed the zeromotor, explaining “it 
may be pronounced a chimera with as much safety and certainty as we call per-
petual motion machines by that name.”56
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Isherwood maintained that the zeromotor was “far from chimerical.” There 
were, however, more conventional ways to engineer solutions to America’s lack 
of coaling stations. Without these stations, the long-running debate over aban-
doning sail or retaining it often hinged on pursuing inventions to facilitate 
coaling at sea. Into the later part of the century, coaling was a time and labor-
intensive process. On St. Thomas, often cited as possessing model coaling 
facilities, advanced steam technology still depended on traditional sources of 
labor: “The ships were coaled by women,” recalled one retired rear admiral, 
“who formed a procession from the coal-pike, each on carrying a basket on her 
head. In this way a ship was rapidly coaled.” Island resident and booster Charles 
Edwin Taylor encouraged his readers to observe the ships coaling at midnight, 
when one might “watch the dusky figures of hundreds of women, each with a 
basket of coal on her head, swarming up the steamer’s side busy as bees, and run-
ning back again with them empty, to be refilled.” Taylor lauded the women’s in-
dustriousness and praised their singing “in a quaint minor key.” On St. Thomas, 
the newest form of energy remained bound entirely to the oldest.57

Instead of focusing on how coaling could be accomplished in geographically 
fixed ports like St. Thomas, some engineers pursued an alternative of coaling 
at sea. “The desideratum, I submit,” argued Sigsbee in 1890, “is not sail power, 
but a method of fueling in a seaway.” “WHY SPEND MONEY FOR COAL-
ING STATIONS?” blared a New York Herald headline in 1891. Unlike Britain, 
the United States lacked colonies it needed to defend, and even if it were to pos-
sess impenetrable depots around the world, an enemy’s blockade would im-
mediately make refueling there impossible. The Herald promoted instead hav-
ing a fleet of swift steam colliers that could transfer fuel in open ocean. The 
North Atlantic flagship cruiser San Francisco and the steamer Kearsarge tested 
one such device in 1893. A cable connected the vessels while sailors launched 
sacks of coal weighing almost two hundred pounds apiece from one ship to the 
other. Under the carefully designed circumstances of the experiment—a calm 
sea and a short distance between the vessels—the delivery proceeded slowly, but 
it offered hope for a more robust technological solution in the future. “Any one 
who will devise a method of rapidly and safely coaling our cruisers at sea will 
add to the navy’s efficiency and, no doubt,” noted Scientific American, “will re-
ceive an abundant reward in dollars from the government.”58

The San Francisco and Kearsarge experiment was part of a larger process of 
engineering experimentation. Between 1880 and just after the turn of the cen-
tury, American and British engineers devised a range of inventions to facilitate 
coaling at sea. The devices were typically systems for connecting two ships to-
gether by ropes or wires and transferring bundles of coal from one to the other. 
The most significant innovation came in 1893 from Spencer Miller, a young 
American civil engineer. Miller’s design connected the stern of a warship to the 
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bow of a collier by a cable held taut by a motorized winch on the collier. An end-
less rope shuttled bundles of coal attached to the cable. It took five years, but 
the American navy eventually began examining the device, discovering that 
even during a violent storm, some 375 tons could be transferred over twenty-four 
hours. The advantages of coaling at sea were manifest to Miller. “It is not my 
intention to enter into any controversy with the advocates of coaling stations,” 
he wrote Admiral George Dewey in 1902, “but the facts that have been estab-
lished should certainly be taken into account in considering the question of coal 
supply for the U.S. Navy.” Miller joined those who saw in coaling stations 
“a source of weakness to the Government owning it, rather than a source of 
strength.” Not to mention that maintaining a fleet of colliers capable of coal-
ing at sea was vastly less expensive than acquiring and maintaining distant sta-
tions. And as Miller had hoped, within a few years, all American naval colliers 
carried the device for rapid coaling.59

Even more importantly, the lack of coaling stations abroad before 1898 forced 
Americans to think differently about naval strategy and ship design. Some, like 

View from the quarterdeck of the USS Massachusetts during one of several tests of 
Spencer Miller’s apparatus for coaling at sea in 1900. Here, bags of coal run down a zip 
line from the attached collier Marcellus. In the late nineteenth and early twentieth 
centuries, coaling at sea offered Americans a way to maintain naval steamers around 
the world without an extensive network of coaling stations. Spencer Miller, “The 
Coaling of the U.S.S. Massachusetts at Sea,” Transactions of the Society of Naval Archi-
tects and Marine Engineers 8 (1900), folder 2, box 12, GDP.
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the officers of the Naval Advisory Board of 1884, argued that the resolution to 
the question of sails aboard cruisers was abandoning canvass, increasing coal 
capacity, and acquiring coaling stations, at least in Hawaii and the Caribbean. 
But even the Naval Policy Board, which released its own detailed proposal for 
naval construction in 1890, only mentioned the value of a single station in the 
mid-Pacific. Instead of a wide pursuit of stations, the bulk of this report empha-
sized building ships of greater coal endurance. However, it also noted that the 
shift to battleship fleets served fundamentally defensive purposes, and thus 
these battleships would only need to operate close to continental shores (and 
thus close to domestic coal supplies). The officers of the board, led by Commo-
dore W. P. McCann, believed that the United States could achieve security 
despite building a fleet weaker than the strongest navy in the world, so long as 
it remained capable of destroying foreign coaling stations in the Caribbean that 
prospective enemies would need for their operations near the American coast. 
With this view, the officers of the board joined most of the naval establishment, 
and into the 1890s, the board placed great emphasis on the technological solu-
tion of designing new vessels with vastly larger steaming radii in case the navy 
needed to steam far from home ports.60

When Congress began funding new naval construction in the early 1880s, 
plans drawn up by both private contractors and the navy itself reflected Ameri-
can limitations and turned them into technical assets. First, naval engineers 
placed a premium on coal endurance for cruisers, the fast vessels designed to 
hunt enemy merchant ships. The New York, for example, was built with an 
unprecedented coal capacity of 1,500 tons, which would carry the ship thirteen 
thousand miles—or more than seven trips across the Atlantic—before it would 
have to stop to refuel. Observing the engine room’s eight boilers during the ship’s 
steam trial in 1893, New York journalist Franklin Matthews noted “that the coal 
was licked off the shovels by the draft as the firemen threw it in.” Such an ap-
petite for fuel allowed the ship to exceed twenty-three knots, as fast as any na-
val vessel in the world. Normal cruising would only allow ten knots, but the 
ship was expected to be able to run down nearly any vessel during wartime.61

Even more impressive were protected cruisers nos. 12 and 13, later christened 
the Columbia and Minneapolis. These sister ships carried 2,000 tons of coal and 
were built to be the fastest ships afloat. These ships were outfitted with the newly 
invented triple expansion engines, unthinkable even after the New Navy build-
ing program was inaugurated in the mid-1880s, and boosted a 20 percent im-
provement in fuel economy. Writing of the Columbia, navy secretary Benjamin 
Tracy observed in 1890 how new technology circumvented older geographical 
constraints. “She needs neither colliers nor coaling stations,” he wrote, “for she 
carries both between her decks.” A year later, he added that these ships were “a 
peculiarly important addition to a navy destitute of coaling stations abroad.” 
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Engineers designed these ships so that they could steam for over one hundred 
days at a cruising speed of ten knots before having to stop, allowing them to 
circumnavigate the globe without once dropping anchor. In actual operation, 
the ship’s coal endurance and steaming radius were lower due to everything from 
the conditions of the ships to the practices of engine crews to the qualities of coal 
used, but American cruisers still far outperformed and outdistanced their Brit-
ish counterparts.62

As for the battleships, their purpose was to operate close to American shores, 
making it, as Secretary Tracy noted, “unnecessary to emphasize the feature of 
coal endurance” that was so important for the cruisers. The Indiana, Massa-
chusetts, and Oregon came first, followed by the Iowa in 1897. Any of the ships 
could easily cross the Atlantic—they could steam at least five thousand miles 
without stopping—but as they were designed both architecturally and strate-
gically to remain in American coastal waters, they had no need for large coal 

Promotional photograph of the USS Brooklyn, an armored cruiser, advertising Poca-
hontas coal, the trade name for a semibituminous “smokeless” coal from around the 
Virginia-West Virginia border, some time between 1895 and 1897. Since the 1840s, coal 
producers had jostled for navy contracts, both for the profitable orders they entailed as 
well as for the chance to promote their distinctive products around the world. Cruis-
ers like the Brooklyn were built with unprecedented coal endurances. Warships of 
the United States Navy Which Made Their Trial Trips with Pocahontas Coal (Philadel-
phia: J. Murray Jordan, 1897), 23, courtesy William L. Clements Library, University of 
Michigan.
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bunkers or distant coaling stations. Engineers likewise designed the next gen-
eration of battleships, contracted during the 1890s but not commissioned until 
after the turn of the century, with these constraints in mind. Throughout the 
1880s, advocates of the naval building program had argued for constructing 
these battleships instead of commerce-destroying cruisers. In their view, cruis-
ers would be ineffectual not only because potential maritime rivals were build-
ing powerful battleships to protect their commerce but because the range of the 
early cruisers was limited without distant and defendable coaling stations. In 
their main journal of debate and ideas, the Proceedings of the United States Naval 
Institute, discussions of coaling stations in the 1880s are almost entirely absent; 
most naval reformers advocating building battleships, not acquiring a large net-
work of coaling bases.63

As a result, prior to 1898, there was a growing divergence between what many 
writers believed the navy needed and what the navy was actually doing. Thanks 
to developments in ship and engine design and choices about naval strategy un-
der steam, American naval strategists increasingly saw coaling stations as un-
necessary, while the public frequently read that such stations were necessary for 
any significant naval power. It was a state of affairs that would have been dif-
ficult to imagine even a decade before. Yet at the same time, the decade of the 
1890s brought a shift in the debate over coaling stations. Their ostensible pur-
pose became more narrowly defined, and the numbers of them that advocates 
claimed the country needed shrunk. In a further shift in thinking, advocates 
demanded them less from a desire to support distant American commerce and 
more from a sense of deep and inescapable vulnerability to foreign attack.

Vulnerable Giant, 1890–98
For many Americans in the late nineteenth century, seeking foreign coaling sta-
tions made little sense when the technical choices of rival nations appeared to 
bring increased security to the United States. In 1887, Scientific American scoffed 
at the danger posed by new, foreign steamers. Exercises by the Royal Navy’s 
most powerful ships had resulted in “several collisions and many breakdowns”—
not to mention the rapid exhaustion of coal supplies. The magazine, one of the 
most diligent chroniclers of developments in naval technology, concluded that 
steam created such weaknesses that Americans had little to fear from foreign at-
tack. “Few of these large ships could carry anything like enough coal to bring 
her across,” the magazine noted, “and those so capable would be compelled to 
coal at some station here before ready for aggression or, barring the supply, be 
unable to get home again.” Blockading Britain’s few coaling stations in the west-
ern Atlantic would quickly disable the fleet. Adding insult, the magazine 
taunted the Royal Naval by observing that its Terror and Imperieuse ought be 
rechristened the False Alarm and Impotent. Theodore Ayrault Dodge agreed. A 
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Union veteran and military historian, Dodge noted in 1891 that despite the mas-
sive size of many European navies, few of their ships held sufficient coal to 
reach the United States without soon needing to refuel. “The coal question is 
the most difficult one,” he wrote. “So much of the flotative power of the big ves-
sels is consumed by machinery, armor, guns, turrets, and ammunition, that 
there is not much left for coal.” If Caribbean coaling stations could allow an at-
tacking European power to compensate for these deficiencies, Dodge suggested 
building more ships to patrol domestic waters, enhancing coastal defenses, 
and creating a more regular reserve militia.64

This comfort, to the extent that Americans shared it, proved short lived. Into 
the 1890s, the weight of argument for acquiring foreign coaling stations shifted 
from seeking commercial or territorial expansion to thwarting potential attacks 
from abroad. In the 1860s Seward had spoken of the United States emerging as 
“a great maritime power,” and for decades, the pursuit of coaling stations was 
designed to open markets and serve American commerce. It was an argument 
for flexing American economic muscle. In contrast, by the 1890s, arguments fa-
voring coaling stations overwhelmingly emphasized the problem described by 
one Signal Corps captain in a prize-winning essay as being that “the United 
States is by nature and by neglect one of the most vulnerable nations of the 
world.” These defensive arguments were not entirely new, and older aspirations 
for overseas territorial growth did not disappear altogether, but in the last de
cade of the nineteenth century, strategic thought with respect to coal shifted 
from the advantages it offered to the weaknesses it revealed.65

No figure associated with naval expansion has attracted more attention from 
historians than Alfred Thayer Mahan, and no figure has been more associated 
with justifications for acquiring distant colonies and foreign coaling stations. Yet 
these claims are largely misreadings of Mahan’s writings before 1898. As his most 
thorough biographer has noted, he is an odd figure to label “imperialist.” Ma-
han abstained from the New Navy debates of the 1880s, consistently supported 
free trade against government support, and both opposed American colonial-
ism and doubted his country would ever acquire colonies anyway. Through the 
1890s, his consistent focus was on securing, legally, an isthmian canal and de-
fending the nation from a range of imagined prospective naval threats. When 
he did advocate acquiring coaling stations (focused entirely around Hawaii and 
an isthmian canal), it was not because he thought steam technology somehow 
demanded it but rather because he sought to prevent future adversaries from se-
curing them instead. Like most of his contemporaries, he was unable to coun-
tenance foreign alliances and distrusted the United States’ ability to keep places 
like Hawaii from enemy hands during wartime.66

Mahan had personal experience with the challenges of steam power. While 
commanding the Wachusett along the Pacific coast of Central America in 1885, 
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he had struggled to coal his ship. The long, fourteen-hundred-mile stretch be-
tween Acapulco and Panama lacked any reliable infrastructure for fueling, and 
Mahan meekly suggested to William C. Whitney, the navy secretary, that the 
problem “may be worthy the Departments attention.” Less than a decade later, 
however, new naval vessels were capable of steaming five or ten times the dis-
tance of the old Wachusett, and Mahan turned from thinking about facilitating 
American ships to denying coaling stations to other naval powers.67

Part of the confusion over Mahan’s thinking comes from his own writing. 
In his famous first book, the 1890 Influence of Sea Power Upon History, Mahan 
observed the requisites for becoming a great, global power. “It is vain to look for 
energetic naval operations distant from coaling stations,” he wrote. “It is equally 
vain to acquire distant coaling stations without maintaining a powerful navy; 
they will but fall into the hands of the enemy.” But did he mean for the United 
States to become such a power as Britain? His observation was not, in fact, an 
argument for an American pursuit of coaling stations on the British model. Far 
from it. It was instead a critique of the American policy of basing national de-
fense on commerce-destroying cruisers, for it was they he believed could not op-
erate effectively far from secure bases during wartime. Mahan called this pol-
icy “the vainest of all delusions.” If he believed colonies allowed the kind of 
globe-dominating sea power he so admired, he did not expect the United States 
ever to achieve that kind of sea power. Simply put, “such colonies the United 
States has not and is not likely to have.” Mahan was neither lamenting nor goad-
ing but simply stating his view of the place of the United States in the world. 
Strategizing within the constraints of American political culture, Mahan advo-
cated a program of battleship construction to protect the Atlantic coast, from 
which colonial European coaling stations sat just a few hundred miles away. To 
protect the Pacific, his solution was to forestall any naval power from securing 
a coaling station closer than three thousand miles to San Francisco.68

Mahan remained resolute that distant coaling stations were both expensive 
and nearly impossible to protect during wartime. It was an acute awareness of 
these vulnerabilities that led him in 1890 to draft a war plan against Britain that 
centered around disrupting the Royal Navy’s ability to fuel in American waters. 
“The controlling element in modern naval strategy is fuel—coal,” he wrote. In 
the Atlantic, he imagined cutting Britain off from the extensive coalfields of 
Nova Scotia, forcing Britain to steam instead out of Bermuda. Mahan supposed 
that in order to supply the island and fleet, vulnerable colliers would have to 
transport tens of thousands of tons of coal across the open ocean. In the Pacific, 
American ships could coalesce around Puget Sound to prevent Britain from 
coaling at Vancouver with coal from the nearby Nanaimo mines. With these 
ships based in the secluded San Juan Islands and nearby Port Orchard, wrote 
Mahan, “we so menace her coal and communications as to paralyze her.” In 



160    Coal and Empire

Mahan’s view, Britain’s dependence on coaling stations was not a global strength, 
but a potential weakness.69

Throughout the decade, Hawaii remained one of Mahan’s central interests. 
He never argued for commercial advantage or the need for a mid-Pacific way sta-
tion. Rather than explain what the United States could do with a Hawaiian 
coaling station, he argued instead that the United States would be vulnerable 
should the islands be seized (which was an inevitability, in his mind) by another 
naval power, a danger he believed would be “a national misfortune amounting 
to a national humiliation.” In this sense he was rediscovering David Dixon Por-
ter’s arguments from two decades before, but Mahan was not only anxious 
about industrial Britain or Germany but the “Yellow Peril” as well. Mahan first 
articulated his views in early 1893 by imagining the threat posed to the United 
States by a resurgent China. In a brief note to the New York Times, Mahan cau-
tioned that for too long, Americans had understood Hawaii mistakenly in the 
context of European rivals alone. “China, however, may burst her barriers east-
ward as well as westward,” he argued, “toward the Pacific as well as toward the 
European Continent.” According to Mahan, Hawaii lay directly in this east-
ward path. And the danger went beyond giving greater mobility to Chinese 
naval vessels close to North American shores. Mahan offered his countrymen 
a choice: Hawaii as “an outpost of European civilization” or under the thrall of 
“the comparative barbarism of China.” Of course, annexation would require a 
larger navy to keep the islands American, and Mahan could only wonder if 
America was up to the task.70

Two months later, Mahan expressed concern over Britain rather than China. 
In this more familiar argument, Mahan explained that Britain desired Hawaii 
to better connect her colonies in British Columbia with Australia and New Zea-
land. Americans must never forget, he warned, “the immense disadvantage to 
us by any maritime enemy having a coaling-station well within twenty-five hun-
dred miles, as this is, of every point of our coast-line from Puget Sound to 
Mexico.” In the Caribbean, a multitude of islands claimed by a variety of sov-
ereigns lessened the importance of any single one of them. In the Pacific, Ha-
waii was an isolated island group, as yet unclaimed by a naval power, surrounded 
by the vast ocean. “Shut out from the Sandwich Islands as a coal base, an en-
emy is thrown back for supplies of fuel to distances of thirty-five hundred or four 
thousand miles,—or between seven thousand and eight thousand, going and 
coming,—an impediment to sustained maritime operations well-nigh prohibi-
tive.” This sense of vulnerability persisted; by early 1898, Mahan was worrying 
in similar terms about Japan.71

As Europe renewed its scramble for colonies in Asia and Africa during the 
1880s, many Americans came to share a version of Mahan’s anxiety, perceiv-
ing steam power as suffocating the United States. They feared that as Britain, 
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Germany, and Russia grabbed islands, especially in the Pacific, the vast distances 
that had for so long protected the country would rapidly shrink.72 They feared 
that Britain in particular was closing in and began to think that Hawaii was the 
only place where America could still stake a territorial claim. How could the 
United States remain safe with the islands claimed by another power? Or vul-
nerable to capture during wartime? An American claim would preempt that 
worry. “No fleet would dare cross the Pacific, and leave this powerful naval 
fortress in their rear,” wrote one Californian engineer, “and none could threaten 
our coast without fear of having its coal supplies or transports attacked from it.” 
John Schofield, who had first surveyed Pearl Harbor in 1872, was certain that 
without American control, “the enemy” would “occupy it” and attack the West 
Coast and future canal. There were many political and commercial reasons 
why the Senate’s Committee on Foreign Relations endorsed annexation in 
March 1898, but when it came to security, the committee’s final report likewise 
focused on forestalling rivals. The committee argued that “the navies of to-day 
are all steamers with limited coal-carrying capacity” and that “with foreign 
countries barred out of Hawaii, the Pacific coast and its commerce is almost 
absolutely safe from naval attack.” A Hawaiian coaling station also offered a 
kind of economy. If Hawaii were annexed “we should require fewer war-ships in 
the Pacific and fewer fortifications on our Western and Alaskan coasts,” wrote 
John R. Procter, a former state geologist of Kentucky and commissioner of civil 
service.73

When George Melville, the influential chief of the navy’s Bureau of Steam 
Engineering, looked to the scramble for island colonies in the Pacific, his con-
cern was likewise not that America was not partaking in the feast but that Eu
ropean acquisitions brought future adversaries closer to American shores. Dur-
ing the 1880s, Germany had annexed the Marshall Islands, Spain the Carolines, 
and France the Marquesas and Tahiti. Britain, observed Melville, “declared pro-
tectorates over island after island and group after group—the Gilbert, Ellice, 
Phoenix, and many others.” With transcontinental railroads, Melville conceded 
that a Pacific invasion was unlikely, but he argued that the long and largely un-
guarded coastline offered many bays and inlets susceptible to capture. If any-
thing protected the country, it was the vast span of ocean, difficult to cross for 
most vessels of prospective enemies. If a rival nation were to seize Hawaii, how-
ever, the vast span became much more manageable. Without Hawaii, ships 
posed little threat because of the paucity of coal they would carry after steam-
ing across the ocean. Melville considered an attempted attack on the United 
States without control over Hawaii first “midsummer madness.”74

With Hawaii, however, these ships became a great threat. As Mahan had also 
argued, the significance of Hawaii was not its potential for projecting Ameri-
can strength but its ability to defend against its weakness. “If, then, there were 



162    Coal and Empire

no Hawaii,” Melville explained, “if it could be blotted wholly from the map—
the Pacific coast would be at this time entirely safe from transoceanic attack. 
Since these islands are, however, a permanent feature of the sea-scape, this se-
curity can be had only by their transfer to the United States and such guarding 
thereafter as will prevent their use, in war, by any foe.” It was due to this vulner-
ability that Melville advocated Hawaiian annexation. “This right is not tangible 
in law,” he admitted, “nor recognizable by treaty, but it is yet inherent through 
the possession of an imperial territory which bounds, almost wholly, these north-
ern waters, which looks to them for commercial outlet, and which, from them, is 
susceptible to attack in war.” Just before Congress voted to annex the islands in 
July 1898, Melville gloated as a Canadian officer acknowledged that the islands 
“should be our coaling station and cable pier in the Pacific” but that instead 
“their value has been grasped and appreciated by others.”75

Opponents of annexation challenged the claims of figures like Mahan and 
Melville. In both houses of Congress, anti-annexationists pointed out the weak-
ness of the strategic argument for a Hawaiian coaling station, noting that the 
islands were out of the way of transpacific commerce to Asia and that Unalaksa 
in the American Aleutian islands already provided a convenient depot along the 
shorter, more traveled northern route.76 Fred Dubois, a Republican politician 
who toured the islands in 1897 in the midst of a brief hiatus from the Senate, 
concluded them undesirable for any country, the United States or otherwise. 
“They are too far away from any other country to be of service as a coaling sta-
tion in time of war,” he explained, “and they are worthless for any other pur-
pose, in comparison with the cost and danger of maintaining an alien govern-
ment there.” The costs of annexation were not entirely theoretical. Already, the 
1887 convention between the United States and Hawaii that granted exclusive 
rights for a naval station at Pearl Harbor had not resulted in the construction 
of a coaling depot, while the commercial reciprocity provisions of the earlier 
1875 treaty resulted in a loss to the Treasury of over $20 million from duty-free 
Hawaiian sugar.77

Toward the end of the century, then, the strategic argument for coaling sta-
tions revolved mainly around securing Hawaii from foreign foes and protecting 
a future American isthmian canal. When senators asked more generally “if we 
can not have our own coaling stations why expend millions of dollars per an-
num to build and equip a navy?” and advocated modeling the acquisitions of 
these stations on Britain’s global network, their appeals to the needs of modern 
steamships rang hollow. They were not expressing the view of the young naval 
officers designing the New Navy nor the strategic thought of Mahan and those 
who followed him. Instead, they were making a political argument about their 
desire to project growing American power in the world.78
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Most Americans, though, were at pains to distinguish their foreign policy 
from those pursued by Europe. “They are not colonies,” Mahan said of the new 
empire in 1898. “They should more properly be termed dependencies.” It was a 
comforting thought. Mahan, representing a naval strategy board, had recom-
mended immediately after the war that the country secure coaling stations in 
the Caribbean and Pacific. These suggestions exceeded any recommendation he 
had ever previously made—he not only called for one on Hawaii and for one 
each on the periphery of the Caribbean and another to guard the future canal 
but also for ones on Guam, Manila or a nearby harbor, and Chusan in China. 
It remains hard to square his pre-1898 warnings about the difficulty of defend-
ing distant bases with these recommendations. But as the historian W. D. 
McCrackan had concluded just five years earlier, limiting overseas acquisitions 
to strategically located coaling stations would be difficult. If there was a deter-
minism at work, McCracken feared it was not of technology but power. After 
coaling stations, he wrote, “annexation is the next step, and an era of conquest 
must inevitably follow in its wake. . . . ​And we shall have a train of mean little 
wars to our credit. The United States will figure as the bully of the western 
hemisphere.”79

Yet the idea, whether by conviction or clumsy shorthand, that steam power 
itself necessitated coaling stations remained a justification for empire building 
both at the time and in the histories of the period that followed. The idea fol-
lowed the chronology of new naval construction that was truly dependent on 
coal. It rationalized the unprecedented acquisition of island territories follow-
ing the Spanish-American War in 1898 as a product of technological inevitabil-
ity instead of political choice. But the widespread consensus that coal necessi-
tated coaling stations for strategic (as opposed to economically speculative 
purposes) only came after 1898, not before. Prior to the war, Americans preferred 
technical and mathematical approaches to the constraints of coal. When, in the 
1890s, minority voices like Mahan did argue for coaling stations, the stations 
they demanded were few in number and justified on the basis of a perception 
of American weakness, not strength.

After the war, the United States staked its sovereignty over a network of is-
lands. In the Caribbean, it secured Puerto Rico, along with a foothold in Cuba 
at Guantanamo Bay. In the Pacific, it secured Hawaii, Guam, Samoa, and the 
entirety of the Philippines. In the years that followed, American naval planners 
discovered that building a network of coaling stations created far more problems 
around industrial energy than solutions.
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Inventing Logistics

There can be no naval fighting unless the logistic possibilities are realized. 
Men have been known to starve and yet fight and again advance to battle, 
but history has been silent upon the act of a warship, without coal and oil, 
or without ammunition, doing such heroic acts of devotion to duty.

Yates Stirling, Fundamentals of Naval Service

Despite decades of debate over coaling, when the United States declared war on 
Spain in 1898, the navy found itself largely unprepared to fuel combat. In Feb-
ruary, assistant navy secretary Teddy Roosevelt cabled Commodore George 
Dewey in Hong Kong instructing him to “keep full of coal” and remain alert 
for imminent battle. Though Roosevelt’s supporters later identified this telegram 
as evidence of his foresight and enterprise, he was, in fact, only restating long-
standing department policy. It was a directive quickly repeated by Roosevelt’s 
chief, navy secretary John D. Long, to Dewey and fellow commanders in Bar-
bados, Honolulu, Lisbon, and Key West.1

Keeping full of coal proved a hideously complex task, however. Dewey alerted 
Washington that there was a “great scarcity of coal within the limits of the sta-
tion,” requesting the immediate dispatch of more from San Francisco. In Hong 
Kong, he secured some fuel on his own before pleading to Long that he needed 
still more because “other governments have bought all good coal.” Long permit-
ted Dewey to purchase 5,000 tons and, if needed, place orders directly from 
England. With this authority, Dewey attempted coaling arrangements with Ja-
pan, whose representatives responded by noting international law prevented 
providing belligerents with coal during wartime. He tried as well in China, even 
at the risk of what he called “international complications.”2 One analysis of 
Dewey’s campaign concluded that he might have proceeded by “abusing the 
unbidden hospitality of a neutral power” by secretly refueling “from colliers in 
smooth water either at sea or under the lee of some remote corner of the world,” 
but admittedly, he had no colliers, either. When Dewey’s efforts to secure coal 
failed, Long permitted him to purchase two coal-laden supply ships, laying out 
£32,000 for the steamer Nanshan and another £18,000 for the Zafiro. Dewey 
further endorsed the commander of the American gunboat Monocacy, anchored 
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in Shanghai, who found merchants willing to sell some 2,000 tons of local coal 
and risk the chance of diplomatic protest in the future.3

Had Dewey failed to defeat the Spanish garrison at Manila so quickly on 
May 1, the precariousness of his fuel supply would likely have proved disastrous. 
At first, after destroying the Spanish fleet and seizing the Cavite naval station, 
Dewey cabled Long that he could “supply the squadron coal and provisions for 
a long period.” But even with his hastily gathered coal supply and the thousands 
of tons captured from the Spanish garrison, by the end of May, it was clear that 
fuel was harder to acquire than Dewey had hoped. The navy’s Bureau of Equip-
ment could not ship him coal until the end of June; even then it proved to be 
an inferior grade from Australia. Dewey believed this supply could last until a 
delivery from American mines, but this shipment did not even leave for Manila 
until August 10 and would not arrive for a month and a half. Even when coal 
finally did arrive, there was no guarantee it would be in any shape for actual use. 
The December shipment from the coal dealers Castner, Curran, and Bullitt ar-
rived both burnt and waterlogged. Dewey rejected the delivery and the dealers 
were forced to sue their insurers.4

Everyone acknowledged that coal was essential to warfare, but war exposed 
how ill prepared Americans were to manage its supply. “In fact,” recalled one 
young veteran of 1898, “it was a saying, as I remember it, at that time, that 
coal was king. That seemed to be the worry above everything of command-
ing officers. They took coal whenever they could.” Back home in the United 
States, however, newspaper reports uniformly trumpeted the foresight and 
judicious planning of the Navy Department and Dewey’s ample supplies. 
As  no fuel crisis actually occurred, there was little publicly available evi-
dence of how precariously Dewey kept his ships running during the American 
occupation.5

When Dewey triumphantly returned to the United States a national hero, 
joyous Americans greeted him with parades, banquets, and calls to run for pres-
ident. The results of the war had been unexpectedly spectacular. As part of the 
Treaty of Paris ending the conflict, Spain ceded Puerto Rico, Guam, and the 
entirety of the Philippines to the United States. With American attention sud-
denly on the Pacific, Congress passed a resolution annexing Hawaii (a treaty to 
the same effect with the ruling American cabal having previously failed to gar-
ner enough support in the Senate). By 1899, Americans claimed an overseas 
empire and Dewey basked, if a little uncomfortably, in his nation’s glory. Jubi-
lant editorialists revived manifest destiny to give the acquisitions an air of in-
evitability. It was an inevitability even attributed to Dewey himself. When the 
international high society palm reader, William John Warner, popularly known 
as Cheiro, examined Dewey’s right hand, he announced the prominence of “the 
Sign of Empire.” 6
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But the new empire brought new bureaucratic challenges. How could Amer-
icans maintain their possessions? How could they protect them from rival 
powers? How could they ensure supplies of the lifeblood of the navy—coal and, 
within a few short years, oil? Over the coming years, there would be many at-
tempts to answer these questions. Dewey, drawing on his experiences in east 
Asia, argued that the navy needed a reorganization, one that would allow the 
department to undertake more systematic studies of strategy, security, and sup-
plies. When railroads grew from tiny stretches to vast operations, Dewey noted 
that “there must be a group of men who have, as their principal work, to think 
for the railroad, to observe rival lines, to consider the local laws of towns and 
states which their tracks traverse, and above all, to watch the future and prepare 
their system to draw all possible advantage from events.” Thinking for the rail-
road was the job of the board of directors. For the navy and the nation, it was 
the job of what Prussians had created when they formally established a general 
staff in 1814 and used so effectively after the formation of the German empire 
in 1871. Beginning in 1900, Dewey served as president of the navy’s new Gen-
eral Board, an advisory panel of senior officers that studied department prob-
lems and issued recommendations. But he imagined something more, a more 
powerful body that would subsume the existing activities of the General Board 
while adding still new functions—from recruiting and training sailors to syn-
thesizing foreign intelligence to developing a library of war plans. Efficiency, 
mobilization, readiness, and method became the new organizational language. 
“With our development as a world power,” Dewey wrote, “it has become a vital 
necessity that we should be prepared for all emergencies.” A critical element of 
this preparation was fueling the American empire.7

Historians who have analyzed how questions of supply, provisions, and re-
sources have shaped warfare have typically done so by examining past 
campaigns—their organization, flows of materiel, and bureaucratic manage-
ment. It is a subject we recognize as “logistics.” But logistics itself has a history. 
The concept did not exist before the nineteenth century, and even then, it was 
not until the turn of the twentieth that logistics began to receive extensive anal-
ysis by war planners, at least in the United States. The invention of logistics 
arose from shifts in how Americans perceived resources, bureaucracies, and the 
virtues of planning. Logistics introduced a science of resource flows and me-
chanical processes into thinking about war. It also facilitated a new approach 
to how American war planners connected security to fuel—not only coal but 
gradually oil as well.8

The study of logistics and the centrality of fuel was so intimately connected 
to America’s insular acquisitions in the Pacific that some officers began to in-
vert the causality of empire building. While expansionists of the late nineteenth 
century had once argued that the need for coaling stations justified building an 
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island empire, logistics theorists like the Naval War College’s Carl T. Vogelge-
sang argued that possessing an island empire justified building coaling and na-
val stations. Vogelgesang noted that “providence has so guided our destiny in 
the Pacific that we find ourselves the sole possessors of stepping stones that lead 
across that ocean.” These stepping stones—Hawaii, Guam, Samoa, and Kiska in 
Alaska—provided an opportunity to engage in logistics preparations in peace-
time that could protect the nation in times of war. All that was needed, claimed 
Vogelgesang, was to fortify these islands with naval bases and coaling stations. 
“By properly grasping and faithfully solving the logistic problems of the Pacific,” 
he concluded, “we will properly link up our outposts in the Pacific with the 
home country by fortifying, garrisoning, and storing those positions.” Logistics, 
in short, would “supply that present day expression of moral force that alone 
can ensure and guarantee peace.” Thus the American insular empire slipped 
from being a consequence of naval buildup in the past to a cause of naval buildup 
in the future. But before that could happen, Americans had to rethink their 
conceptualization of war.9

From the Art of War to the Science of Logistics
For nineteenth-century American students of war, strategy reigned supreme. 
Despite the importance of supplies and provisioning to warfare, the subject of 
what European military theorists had begun calling logistics was slow to attract 
interest in the United States. For uniformed and armchair planners alike, strat-
egy announced a nation’s vision of what it believed possible and desirable in 
warfare; logistics merely sought to make that vision a reality. Stephen Luce, the 
founder of the Naval War College, explained in the Naval Institute’s influen-
tial Proceedings that when it came to building and fueling new steamers, “the 
underlying principle is that logistics should conform to strategy, not strategy to 
logistics.” As for Alfred Mahan, he remained attached to the idea that logistics 
belonged under the purview of junior officers. “While as vital to military suc-
cess as daily food is to daily work,” Mahan wrote in 1912, “yet, like food, it is 
not the work.” Luce and Mahan were hardly out of step with their peers; through 
the quarter century after 1890, American naval officers rarely studied logistics. 
Articles in the Proceedings—the most important intellectual exchange for Amer-
ican naval thought—barely used the term. Between 1890 and 1912, only eleven 
articles even mentioned it, and six simply referenced studies at the Naval War 
College in Newport. It was not until 1913 that a single article appeared with lo-
gistics as its self-designated subject—and that was for an article originally de-
livered at the War College as a lecture.10

The Naval War College was, in fact, central to the development of Ameri-
can logistics. The college had been founded in 1884 on Coasters Harbor Island, 
on the western shore of Newport, Rhode Island. It was the creation of then 
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Commodore Luce, who envisioned an advanced program to study the science 
of war. A small class of eight met in September 1885, followed by three years of 
irregular sessions. Until 1900, however, the college’s future remained uncertain. 
At times, it was combined with the adjacent torpedo station; others times it re-
mained separate, and during many years it went without students at all. After 
the turn of the century, however, its program became more formal and regular, 
with a little over twenty young officers meeting for what came to be called the 
Summer Conference, or short course, which some two-thirds completed every 
year. In 1911, a handful of students began a new year-long curriculum, or the 
long course. Yet even then, the navy had yet to place the program on a solid 
foundation. Only some of the early long-course students completed it. Officers 
attending the shorter Summer Conference could be deployed at any time. Af-
ter the election of Woodrow Wilson, however, the new navy secretary, the North 
Carolinian editor Josephus Daniels, gave the college a more permanent, formal 
status. Daniels first directed a contingent of officers of the Atlantic Fleet to en-
roll. Then in January 1914, Daniels, advised by the college’s new president, 
Admiral Austin Knight, detailed a complete faculty of seven—all of whom were 
themselves War College graduates—and directed fifteen officers to begin the 
year-long curriculum every six months. Officers not needed for other duties at-
tended the short course. For those at sea, the college began a correspondence 
program, which by 1916 enrolled over five hundred officers around the world. 
With these changes, the college finally became the institution Stephen Luce had 
imagined thirty years earlier, and Daniels anticipated that “the time will not be 
far distant when it will be practicable to deny responsible commands to officers 
who have not taken a course there.”11

Even during its early years, however, the War College was the most impor-
tant American institution thinking about the mechanics of warfare. Its officers 
worked especially on the importance of fuel supplies with a focus unmatched 
elsewhere in the government, including naval leadership. When Teddy Roose
velt, as assistant secretary of the navy, proposed a war game to the college in 1897, 
he suggested simulating a conflict in the Pacific in which Japan placed “demands 
on Hawaiian Islands” and incurred a naval retribution from the United States. 
“What force will be necessary to uphold the intervention,” Roosevelt inquired, 
“and how shall it be employed?” In his own musings, Roosevelt asserted 
“that the determining factor in any war with Japan would be the control of the 
sea,” insisting that the United States would have to “smash the Japanese Navy.” 
In response, War College president Caspar Goodrich tactfully explained the 
complex demands of naval warfare. “That you are right as to the desirability of 
smashing the Japanese fleet is a matter of course,” Goodrich noted, “but with 
the qualification, which was doubtless in your mind, although unexpressed, that 
the fleet should enter upon the proposed theatre of operations.” Reaching this 
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theater was a tricky business, and Goodrich sent Roosevelt a memorandum on 
coal supplies to explain why. Defeating Japan would depend on maintaining a 
steady fuel supply. It meant coordinating naval vessels with commercial colliers, 
placing coal orders for railroad and steamship transportation, and establishing 
temporary bases. It meant tripling the fleet’s Pacific coal consumption from 
11,000 tons a year to over 30,000 and allocating 20,000 tons more for operations 
in east Asia. Studying the coaling problem “emphasizes the difficulties attend-
ing a crossing of the Pacific,” Goodrich wrote, concluding with “regrets that 
facts seem to forbid a rapid, vigorous, aggressive war.” Counting, measuring, 
preparing—these were the skills Goodrich cultivated at the War College.12

Yet even there, instructors evinced an ambivalence about the scope of the 
subject. Goodrich described the central difficulty of fueling modern warfare, but 
was he describing logistics? Naval thinkers of the late nineteenth century took 
for granted the importance of fueling modern warfare, yet “logistics” referred 
to the systematic study of the problem and its potential solutions, and that barely 
existed. In his ten closely argued pages to Roosevelt, Goodrich never used the 
word once. In his own War College lecture notes, probably from 1900 and 1901, 
Goodrich substituted an earlier reference to logistics as a foundational element 
of warfare with the phrase “convoy and supply.” The word “logistics” perhaps 
seemed too laden with military connotations to have much applicability to war 
at sea. Whatever the reason, logistics was simply not a subject instructors like 
Goodrich enjoyed teaching or students enjoyed studying. It was tedious, un-
glamorous, and unlikely to inspire young officers. Goodrich himself almost 
apologized for being compelled to cover it. “It is not an interesting subject I 
grant,” he acknowledged in a lecture, “nor does it demand complete treatment 
at our hands, yet it cannot be wholly ignored.” To his students, he promised that 
he did “not contemplate wearying you with an elaborate volume on supplies, 
their nature and use.” His goal was more modest, simply “to offer a few sugges-
tions pertinent to the topic” before quickly returning to lessons in strategy and 
tactics. He cataloged the things a commander should have, from fresh soft water 
to provisions to shore storage facilities. Of coal, he emphasized that “fuel is the 
ever present want of a modern navy in comparison with which others are insig-
nificant in bulk at least” and that other materiel “rarely occasion so much anxi-
ety.” But even during this brief diversion into what he called “the second great 
sub-division of the Art of War,” Goodrich’s focus remained on strategy, as in how 
disabling a foreign power’s coal supply was the best way to protect the American 
coastline. Despite mentioning the sorts of things logistics must be called upon 
to supply, he never once explained precisely how it might supply them.13

The subject was so little understood that writers disagreed about the scope 
and even the etymology of the word. The influential Swiss strategist Antoine-
Henri Jomini wrote of “logistique,” explaining it derived from the office of the 



170    Coal and Empire

major général des logis, the officer responsible for directing, housing, and feed-
ing troops on the march. “Logis” was linked etymologically to the English 
“lodge” and thus the literal lodging of troops. According to Jomini, the French 
rank corresponded to the German Quartiermeister and from there to the famil-
iar English and American quartermaster. Others traced the word further back. 
In his Military Encyclopedia, former West Point instructor Edward S. Farrow 
derived the term from the Latin “logista,” meaning “the Administrator or In-
tendant of the Roman armies.” Under the purview of the logista fell “all details 
for moving and supplying armies,” from ordnance to medicine, from provisions 
to pay. The Prussian general Rudolf von Caemmerer offered another derivation, 
this time from the Greek word for “calculation,” noting that “calculations form 
an important part of the labours of a General Staff.” Yet despite this ambiguity 
around the intellectual genealogy of the subject, these writers all agreed that lo-
gistics involved the material aspects of war. Still, they disagreed on what duties 
devolved to the logistician and how the subject related to the more fundamen-
tal project of strategic planning.14

By the 1910s, however, American naval thinkers were introducing changes to 
the study of logistics. They rejected its older subordination to strategy and in-
stead elevated it to coequal status. Strategic planners who failed to collaborate 
with logistics officers would end up “making demands that logistics could not 
supply,” wrote Rear Admiral Bradley Fiske in 1916, “or, through an underesti-
mate of what logistics can supply,” not “demanding as much as could be sup-
plied”15 Where Jomini had written of an “art,” logistics offered a science—“facts 
and not fancies,” according Vogelgesang. “Here the demands of the Art are cal-
culable and solvable by rule and method,” he informed his students, “and 
cause and effect are only separated in many cases by a problem in simple arith-
metic.”16 With this simple arithmetic, it was possible to fuse practical calcula-
tions with the planner’s vision and make sense of the size, scale, and mechani-
zation of modern war. When it came to outfitting “a great over-sea expedition,” 
explained War College president Austin Knight, “an officer in this position 
needs more than instinct to see him thro.”17 Instinct alone could never produce 
the organization demanded by modern combat. “War has become a business,” 
wrote marine and War College graduate George Thorpe in one of the earliest 
systematic volumes on the subject. “Therefore training and preparation for war 
is a business—vast and comprehending many departments.” The new logistics 
argued that war preparations were “susceptible of analysis” in terms of organiz
ing workers, materiel, and plans for operations.18 As one officer accordingly 
noted, logistics was “ ‘scientific management’ applied to the Navy.”19 Strategy 
might privilege genius, but the modern naval officer required diligence. “Ge-
nius,” according to T. J. Cowie, paymaster general in the 1910s, “unaccompa-
nied by logistics, invites defeat.”20
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In large part, the elevation of the status of logistics resulted from confront-
ing the practical supply problems that emerged following the American seizure 
of new colonies in the Caribbean and Pacific. Through most of the 1890s, Amer-
ican war planning largely focused on conflicts near American shores. After 
1898, American shores included Manila Bay. In the Philippines, the United 
States committed both to defeating a rebellion from within the islands and de-
fending them from without, and neither goal appeared possible to achieve 
without a steady supply of fuel from home. To help manage these challenges, 
in 1900, navy secretary John Long created the General Board, an advisory body 
of senior officers chaired by the returning war hero George Dewey. Among the 
board’s ex-officio members was the president of the Naval War College, provid-
ing a conduit to research there. From their earliest meetings in April of that 
year, the board analyzed fueling problems and the location of overseas refuel-
ing bases. It was a subject to which they repeatedly returned, revising lists of 
priorities. Four coaling stations in Cuba or one? Three in the Philippines? In 
Africa? Alaska? China? The board regarded the fueling problem as being at the 
center of American strategy. During one explosive bureaucratic conflict that 
nearly had the board disbanded, the chief of the navy’s Bureau of Equipment, 
Royal B. Bradford, claimed exclusive jurisdiction over locating coaling stations, 
while his fellow chief of the Bureau of Navigation, Arent S. Crowninshield, in-
sisted that “if this matter was not to be left in the hands of the General Board, 
there was hardly a necessity for the board’s existence.”21

As the General Board considered coaling and naval bases in relation to Amer-
ican strategy, the subject became an increasingly important element of study at 
the War College. By the early 1910s, Knight related that moving the Pacific Fleet 
from the American coast to the Philippines for even a month would create a de-
mand for some 500,000 tons of coal. To defend the colony, Knight claimed, 
naval steamers needed this coal at all times, some of which should accompany 
the westward-steaming fleet and some of which should be deposited previously 
at designated coaling depots. Moreover, he noted, “all arrangements must be so 
coordinated that there shall be no chance of failure.” With the very mobility of 
the navy and the success of U.S. defense and foreign policy at the mercy of the 
logistics of coal, Knight concluded that there was “no more important subject 
studied” at the War College or elsewhere.22 Consequently, War College instruc-
tors began employing new pedagogical approaches. Responding to one officer 
characterizing logistics as “one of the least interesting, least studied (therefore 
least understood), but at the same time one of the most important subjects of 
study in training for war,” T. J. Cowie asked, “If it is so important, how can it 
possibly be the least interesting?”23

College instructors sought to stoke that interest by assigning projects that re-
vealed the necessity and enormity of planning for war, planning in which fuel 
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figured largely. Lectures introduced the systematic study of coal and offered re-
sources to naval officers. These officers helped develop logistics tables, princi-
pally for determining fuel consumption for individual ships at various speeds, 
as well as for quantities of ammunition. Students employed these tables when 
they participated in war simulations like Roosevelt’s in which an American fleet 
had to be dispatched across the Pacific. For many years, the college required its 
students to produce a logistics thesis. These essays analyzed particular logistics 
problems, drawing on the theory presented in lectures and on statistics of en-
gine fuel consumptions, sea routes, and war-making capabilities that were 
stashed away in the secret files of the college’s library. Once submitted, the li-
brary preserved drafts for future study. Instructors later merged this essay re-
quirement with a thesis in strategy, though both were discontinued in 1925, 
when the college adopted a new curriculum based on “the study of the strategy, 
logistics and tactics of actual battles and campaigns,” a program that conse-
quently led to less emphasis being put on the gritty calculations necessary for 
actual logistics problems. The following year, however, the college established 
a formal Logistics Department for specialized instruction in the problems of 
supply and organization.24

In war simulations, students practiced breaking complex operations into 
manageable segments. “War exists between Orange and Blue” was the introduc-
tion students received to problem 8 for the class Strategic 49. “Orange,” in the 
not-so-secret language of naval discourse, referred to Japan, “Blue” to the United 
States. Problem 8 imagined a souring of diplomacy between Orange and Blue, 
after which Orange declared war and invaded the Philippine island of Luzon. 
The Orange navy, meanwhile, remained in its own waters but maintained a base 
in the Pescadores, the island archipelago off the western coast of Taiwan. As 
Blue’s hold on the Philippines slipped away, it found its fleet and transport ves-
sels stationed at Panama. The problem assumed that Pearl Harbor and Guam 
remained in solidly Blue hands, with both Oahu and Guam “considered secure 
from attack.” The problem then asked students to fuel the coming war, mov-
ing Blue’s fleet from Panama to the Philippine port of Polillo, passing through 
Pearl Harbor and Guam. Students calculated several elements of the Blue fleet’s 
logistics plan: the path the ships ought to take (the “line of operations”), the lo-
cations of appropriate bases for fuel and supplies, sources for coal and oil, the 
paths of “lines of communication” between the fleet and home territory and 
along which fuel itself would flow, the means of fuel transportation, and, often 
overlooked, the source of fuel transport vessels. Detail was essential; the model 
solution to problem 8 comprised over forty typeset pages.25

To solve logistics problems like problem 8 (which was modified from year 
to year), students used logistics tables. Faculty detailed to the College regularly 
requested and collected reports on the fuel consumption of naval vessels, com-
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piling this material into data-rich catalogs for war planners.26 But if Vogelge-
sang supposed that tabulation translated into “simple arithmetic,” Cowie asked 
his students to “imagine for a moment the mass of figures and the number of 
computations necessary to ascertain the requirements for fitting out a fleet with 
ordnance alone; and then consider the magnitude and intricacy of the task when 
it involves not only ordnance but fuel, food, clothing, tentage, camp equipment, 
supplies, hospital equipment and supplies, additional armament and equipment 
for repairs, and a multiplicity of details, all requisite to put that fleet in complete 
preparedness to engage in war in home waters.” Tables organized this vast 
amount of information, offering the logistician a chance to prepare for war at 
any time in advance of combat while taking account of every imaginable con-
tingency, but there was nothing simple about the mathematics that generated 
them.27 Some logistics tables collated a broad spectrum of potentially useful 
figures and statistics, like one Cowie himself compiled in 1917, using nearly a 
hundred pages to provide an economic snapshot of the resources of the nation. 
From forests to mines, agriculture to manufacturing, imports to exports, he 
summarized the material assets of the nation. The object was “considering 

Drawing of the Panama Canal’s Cristobal Coaling Station. Completed in 1916, this 
station on the Atlantic terminus was the largest in the world at the time, capable of 
loading more than twenty-four hundred tons of coal an hour. The station contained 
storage areas for both commercial and naval coal and, together with the smaller Bal-
boa coaling plant on the Pacific terminus, could store as much as seven hundred thou-
sand tons. The station served American naval logistics interests in both the Caribbean 
and Pacific and figured prominently in developing war plans. “Canal Zone—Cristobal 
Coaling Station,” folder 71-CA-76E, box 76, RG 71-CA, NARA-2.
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Logistics along broad lines” and through which “many problems of vital inter-
est to the country . . . ​may be solved.”28

For the navy, the most pressing logistics questions involved coal and coaling. 
There were questions of quantity—how much coal was needed—but there was 
also the question of quality. “The areas of production of good steaming coal . . . ​
are very restricted,” Vogelgesang noted, “and while depots may and do exist all 
over the world where such coal is kept on hand the supply is in limited quanti-
ties in any one of them and is usually covered by government contract that will 
not permit of its release to an outside purchaser.” The navy demanded the best 
coal possible for combat, introducing an additional constraint on the provision 
of supplies. “Here enters into the calculation, therefore, a vastly different prop-
osition in logistics than we would have if we had the coal fields of the world to 
draw upon.” There may have been abundant and nearby coalfields in the Pacific, 
for example, but the navy would only accept coal from the semibituminous 
mines of Appalachia.29

Still, even as the War College and General Board studied the coaling prob-
lem, few of their grandest requests were heeded. Congress refused to allocate 
funds for fortifying outlying bases. Naval colliers remained in short supply. The 
navy lacked reserve supplies of fuel in case of war. “If war were to come upon 
us under present condition,” according to one 1910 assessment, “the supply of 
fuel would be attended with serious embarrassment at the best, and might prove 
a fatal handicap.”30 Aside from the ever-important lack of appropriations from 
Congress, part of the failure was bureaucratic. Both the War College and the 
General Board could only make recommendations, not mandate actions. In 
January 1915, Secretary Daniels proposed to the House Naval Affairs Commit-
tee the creation of a new position, a “Chief of Operations,” which would include 
responsibility for a “logistics section.” Daniels tentatively assigned the section’s 
staff all the tasks necessary for engaging in warfare: determining expected de-
mand for supplies; identifying their sources and availability; planning for trans-
portation, supply vessels, and the conversion of merchant vessels for the needs 
of combat; and crafting plans and orders to carry out these activities. As Cowie 
added in his review of the proposal, “Plans for the conduct of war would be of 
little use if they only embraced the distribution, maneuvers, and employment 
of the fighting forces: they must also include arrangements for supplying that 
force with all the requirements necessary for carrying on the war.” In modern 
war, success or failure in battle might well depend less on soldiers, sailors, or 
salvos and more on the calculations and preparations of war planners months 
or even years before combat. And among those preparations, Cowie noted, “the 
necessary fuel supply for our fleet in case of war will be the largest proposition 
we will have to handle.” In March 1915, Congress approved the creation of the 
position of chief of naval operations.31
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Unexpectedly, however, logistics planning took hold in a different, existing 
office, the Bureau of Supplies and Accounts, and under a dynamic new chief, 
Samuel McGowan. A native of South Carolina, McGowan had joined the navy 
as an ambitious assistant paymaster in 1894. Within a decade, he was serving in 
the navy’s Bureau of Supplies and Accounts in Washington as assistant to the 
paymaster general, helping address what his outgoing supervisor called “perplex-
ing problems of organization and administration.” Rising in the ranks to pay 
inspector in 1906, he began representing the navy at annual meetings of the As-
sociation of American Railway Accounting Officers, the national organization 
of accountants for the massive industry. In 1907, he helped integrate state naval 
militia accounting with that of the Navy Department. A year later, McGowan 
joined the Great White Fleet as paymaster aboard the Connecticut, quickly as-
suming the role for the entire fleet. In this position he developed a reputation 
for spending long hours locating waste (and those responsible for it) and devel-
oping what he called “comprehensive, fleet-wide organization and standardiza-
tion.” The problem was that accounting and resource allocation—what was 
coming to be known as logistics—remained entirely unsystematic. “As the navy 
regulations are practically nil on the subject of the fleet paymaster’s work and 
as I had no instructions or suggestions from any source and not even any pre
cedent to go by,” McGowan later recalled, “it was necessary for me to strike out 
on my own account and absolutely originate practically everything that was 
done.” His work was so successful that after the cruise, he returned to the United 
States to help manage problems of fleet supply more generally.32

McGowan’s star continued to rise while he was running naval pay offices in 
Charleston and Philadelphia, managing the accounts of the Atlantic Fleet and 
reforming the accounting systems of the department’s many navy yards. In 1914, 
navy secretary Josephus Daniels appointed him paymaster general. At forty-four, 
he was possibly the youngest officer ever to have filled the position. In short 
order, he came to be known for his logistics reports, as well as his work on a 
newly formed permanent Logistics Committee comprised of members from 
each of the bureaus handling war materiel and tasked with planning how to fuel, 
clothe, and feed the navy during wartime. “The Bureau of Supplies and Ac-
counts is the navy’s great business office and incidentally it is one of the biggest 
enterprises in the United States,” stated the House Committee on Naval Affairs 
in 1918, as well as an organization to which McGowan brought “a nation-wide 
reputation for business efficiency.”33

Within his bureau, McGowan acted with unprecedented vigor in forcing bu-
reaucratic reforms. He described entering his office during the summer of 1914 
to find utter disarray: an excess of staff with few clear responsibilities, no 
organization—neither literally nor figuratively—and an atmosphere of loitering 
lawyers and lobbyists. As one of his first actions as chief, he removed the easy 
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chairs these contractors’ representatives so often occupied. He banished roll top 
desks, moved division chiefs’ desks to the centers of their rooms and clustered 
the desks of attendant staff around them, and connected offices by removing the 
doors that separated them from their hinges. Another action, one of sixty-four 
intrabureau orders McGowan issued during his first six months, reformed the 
navy’s coal operation, largely automating the contracting system and attending 
to detail in a way that was unprecedented. This reform of coal purchases was 
part of a larger transformation of fuel contracting pushed by navy secretary 
Daniels and his assistant secretary, Franklin D. Roosevelt, who had taken per-
sonal charge of naval fuel contracting in 1914. Their work cleared out an insid-
ers’ club of dealers who had long divided naval coal bids into equal shares at 
nearly equal prices. Daniels and Roosevelt considered uprooting this system a 
major priority in order to effect managerial reform and increase competition.34

World War I tested McGowan’s reforms. When it comes to war mobilization, 
historians have focused mostly on the War Industries Board, the committee ul-
timately led by financier Bernard Baruch and tasked with coordinating Ameri-
can industry with government demands for supplies and resources. But despite 
some attempts to broaden its scope in the fall of 1917, the board only managed 
the industrial relations for the army, whose procurement agencies were what 
one journalist described as “hav[ing] long been in a hopeless maze of red tape 
and confusion.” In contrast, the navy’s Bureau of Supplies and Accounts, 
which McGowan had rebuilt over the preceding three years, was recognized 
both inside and outside the government as a model of modern efficiency and 
professionalism—its supply system was “splendid,” according to Washington’s 
most important paper, the Evening Star—and the department was nearly unan-
imously against subordinating its power to a new and untried organization. 
When the War Industries Board itself sought that authority, the department 
quickly mobilized support in Congress and by early October had prevailed in 
its independence. Many lawmakers voiced their confidence in the navy’s inde
pendent operations, as had hundreds of vendors comfortable with the existing 
system. Army quartermasters, who had been blindsided by the secretary of war’s 
decision to sign over authority to the War Industries Board, also contributed to 
the decision, as did McGowan’s own insistence that the navy preserve as much 
open bidding as possible to retain public confidence and save the government 
needed funds. McGowan agreed, however, to consult and coordinate often with 
the new body.35

McGowan promised coordination because the war effort presented unprece
dented challenges. “Logistic problems have never before been given so serious 
consideration as at present,” McGowan wrote in 1916. The point applied to every
thing from structural steel to paints to lumber, but fuel introduced particular 
obstacles. After the European war had begun, the cost of shipping coal to the 
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Philippines increased nearly threefold and to the Mediterranean nearly fivefold. 
Americans in 1914 spoke often about preparedness but typically in an abstract 
way. To the navy it meant something quite concrete, like securing contracts for 
transporting coal and fuel oil to distant stations when commercial shippers 
could be contracted at low rates. By the time the United States entered the war, 
the department began turning to new methods. Beginning in July 1917, after 
failing to secure adequate fuel by competitive bidding, the navy began com-
mandeering coal for the war effort. Using “navy orders”—over seven thousand 
of which were issued by early 1920, the department requisitioned fuel at prices 
it considered fair. Through the second half of 1917, the navy spent about $317 
million on materiel, nearly a tenth of which went to purchases made under the 
auspices of navy orders. Fully 20 percent of these orders were for coal alone, 
the market prices of which the department judged excessive. Navy orders 
worked to ensure the delivery of a materiel when it was needed at reasonable 
rates; final prices could be determined later. “In these days of invention, rapid 
transit and quick communication,” McGowan explained to Josephus Daniels, 
“the primary lesson learned has been that ‘Things, not men, lose wars.’ ”36

The use of navy orders to procure coal followed on a clash between coal pro-
ducers, who saw in war demand an opportunity to reap fat profits, and navy 
secretary Josephus Daniels, who believed producers ought to receive no more 
profit during wartime than peace. A month after Congress declared war on Ger-
many, McGowan, his staff, and representatives of twenty-three of the navy’s 
largest coal suppliers met in Washington. The suppliers came from the Pocahon-
tas, New River, and George’s Creek fields and represented but a small portion 
of the national industry—perhaps 10 percent—but they alone handled coal that 
met the stringent requirements of naval service. Like other collaborations be-
tween government and industry during the war, the purpose of the meeting 
was to organize resources for the war effort amid impossibly high demand. Be-
tween exports, increased industrial production, munitions manufacturing, 
and government needs, coal demand in 1917 far outstripped available supply. 
The suppliers who were meeting in Washington already held contracts that, if 
filled, would leave no fuel remaining for naval consumption. McGowan sought 
the greatest possible voluntary industrial cooperation and hoped that dealers 
would propose only fair prices, thus making it unnecessary for the navy to im-
plement more coercive measures. The suppliers themselves wished to satisfy 
government needs without alienating their other customers. They suggested re-
quiring dealers of non-naval coal to substitute their products in eastern markets 
harmed by naval demand and insisted that the government employ its new war 
powers to commandeer needed fuel, which would shift the blame for coal short-
ages from dealers and to the government. According to one supplier, the idea 
was to become “conspirators against the people who have the contracts now,” a 
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conspiracy he confessed he was happy to join. Ultimately, they unanimously 
agreed to establish a coal committee to allocate the equitable sharing of naval 
coal needs among all dealers, allowing the industry to prioritize filling contracts 
based on its judgment of importance.37

Cooperation did not lead to agreement, however. The suppliers’ committee 
proposed tonnage rates the navy deemed impossibly high, though still less than 
half what the market would bear. At the end of May, Daniels met with the com-
mittee of suppliers to explain how when it came to coal, winning the war 
trumped the usual operations of the market. “I am persuaded that the produc-
ers have given too much weight to the prevailing very high market price and 
have based their figures on an abnormal demand rather than upon the real value 
and cost of producing the coal,” Daniels wrote to the suppliers. For the coal in-
dustry, labor shortages and especially lack of railroad rolling stock made filling 
government contracts harder than normal, but for the government, the proof 
was in the profits. If contractors received higher profits than before the war, 
Daniels insisted that the government, the American people, and the Allied war 
effort itself was doomed to suffer. To the coal operators he threatened “that ev-
eryone ought to be commandeered by the Government and all you gentlemen 
ought to be enlisted to do the work you are doing.” Indeed, Daniels predicted 
something along those lines would occur within six months. Daniels declared 
a fair price of $2.33½ per ton, later reduced by the results of a Federal Trade 
Commission investigation to $2.24—this at a time when in the open market, 
even low-grade coals sold for $6, $7, or even more. The suppliers had offered the 
navy coal at $2.95 per ton, not including freight, but they were forced to com-
ply with the government’s lower rate.38

These negotiations, which set the stage for both naval and larger Allied fuel 
logistics, failed to anticipate the broader, national significance coal consump-
tion would play in the war effort. Besides ships, factories churning out muni-
tions needed coal, as did power plants, businesses, homes, and the ever-important 
railroads. Like other aspects of war mobilization, early efforts to meet national 
fuel demands were voluntary, but by the summer of 1917, Congress decided the 
executive needed more authority. Under the Food and Fuel Control Act, or Le-
ver Act, of August, Woodrow Wilson created the United States Fuel Adminis-
tration to regulate prices, increase supplies, and manage the most pressing prob-
lem, distribution. Wilson appointed Harry Garfield to run the new body, and 
Garfield, the former president of Williams College, spent the next five months 
struggling to eliminate a crippling railroad car congestion that was preventing 
fuel from reaching desperate consumers. In a determined bid to get coal flowing 
again, Garfield joined William McAdoo, the treasury secretary who took over 
the new Railroad Administration in late December, to flush the clogged distri-
bution network. On January 17, 1918, Garfield issued a “closing order,” which 
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banned all but the most indispensable industries from consuming coal for the 
week beginning January 18 and for two months of Mondays thereafter. These 
coal restrictions applied to office buildings and shops, theaters and brewers—a 
vast swath of increasingly urban America. “Yes, it’s the worst order ever issued,” 
conceded Secretary Daniels when pressed by a reporter, “but it was the worst 
situation that ever existed.”39

Fuel Administration policies were never more than ad hoc and their effects 
limited. Far greater organization backed by far greater power kept coal flowing 
to the navy. Unlike with industrial planning, the war merely accelerated an ex-
isting apparatus of logistics planning. The navy did not create anything en-
tirely new. So thoroughly had McGowan reorganized the Bureau of Supplies 
and Accounts before the war that the changes in naval business operations dur-
ing the war were mostly in size, not method. The bureau’s 23 clerks became 
714. Its floor space of fewer than three thousand square feet became more than 
forty thousand. Disbursements rose from $8.9 million a month before the war 
to nearly $84 million after.40 Six thousand contractors became eighteen thou-
sand. Payments to some sixty thousand sailors became payments to more than 
five hundred thousand. The greatest prewar expenditure of $27 million for sup-
plies in one year became $30 million in a single day. Over the course of the 
war, the department transported 130,000 tons of coal, 746,000 tons of fuel oil, 
and 12,000 tons of gasoline to Europe. Fighting the war cost the navy more than 
Congress had previously spent on it since its creation.41

Those numbers reflected the scale of mobilization. To make that mobiliza-
tion possible, McGowan’s bureau had to process vast quantities of information. 
That processing relied on what we would now call data visualization. To man-
age the navy’s vast system of contracting, the bureau indexed its contracts—
according to one journalist, for “everything the navy uses from steel, coal and 
wool, to eggs, butter, and beans”—and updated charts daily to nearly instan-
taneously reflect price changes. The charts, which the bureau called “fever 
sheets,” displayed the volatile American wartime economy. Among the data dis-
played for each commodity were seven years’ worth of weekly price data, al-
lowing the bureau to estimate likely cyclical future price swings. Another set 
plotted the volume of coal and oil available at every depot within twelve hours. 
Still another traced current fuel volumes aboard every vessel in the navy, infor-
mation that was constantly communicated to Washington by wireless. Mechan-
ical accounting machines produced the visualizations, allowing the bureau to 
dispense with scores of clerks and to employ punch cards to automatically tab-
ulate, calculate, and display information. The coal chart received special atten-
tion, as it traced how booming industrial consumption and shipments to nations 
cut off from English exports pushed domestic coal prices ever upward, though 
government price fixing soon nearly halved the price for the war effort.42 Holding 
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the once obscure title of paymaster general, Samuel McGowan came to be 
widely cited in the press as “the business manager of the navy.”43

With respect to energy, the war experience catalyzed two points. First, sup-
plying the army and navy alone with coal and oil did not encompass the com-
plete strategic significance of fuel for the country. One coal operator acknowl-
edged that the government had to have ways to fuel the war effort without 
becoming subject to price gouging but pleaded that measures like maximum 
prices be instituted to protect the broader coal-consuming public. The price 
must be low enough that consumers could afford to heat their homes, run their 
railroads, and fuel their factories, but not so low as to discourage production. 
“The fuel crisis at present is a grave one. Coal is the basic necessity of the na-
tion,” wrote one progressive Chicago organization. “Without it not a wheel can 
be turned in our great industries. Nor is it possible to transport either men or 
material by rail or water. Food cannot be shipped, cooked or refrigerated with-
out it. In short, it is our greatest necessity.”44 The organization believed the gov-
ernment did too little to prevent war profiteering on the backs of workers. At 
the other extreme were those who agreed with the importance of coal but not 
the role of government. “The bituminous coal industry of the United States is, 
next to food, the first in importance at this time,” explained one speaker before 
a convention of New York coal dealers, “and you may say at all times because 
it is basic, it is vital in importance in this industrial age.” But instead of worry-
ing about consumer prices the speaker cautioned against the prospect of creep-
ing socialism.45

Second, the concept of logistics itself began to take on an even more capa-
cious meaning than it had had earlier in the 1910s. “These plans go deeper into 
the matter than the application of the questions of transport and safeguard along 
the lines of communication by the military authorities,” wrote one marine of-
ficer describing the role of logistics in war planning. “They involve the business-
military organization of the entire country, its people and resources, so that 
the object of the military, the efficient conduct of the war, may best be consum-
mated.” On this view, logistics was more than army or navy organization; it 
also entailed organizing national industry, railroads, and recruitment. This new, 
more expansive view of logistics also inspired naval leaders to investigate if they 
could gain control over strategic fuel supplies themselves and thereby avoid the 
constraints of the private market. Seeking new solutions to fueling national se-
curity led them to the site of the greatest deposits of coal on public lands in the 
United States: Alaska.46

Logistics in the Matanuska Valley
In May 1902, the engineer Harrington Emerson surveyed the prospects for 
American trade in the Pacific basin, and he nodded approvingly at what he saw. 
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“Commerce and civilization have passed from the Mediterranean to the Atlantic” 
he declared, “and perhaps in turn will pass from the Atlantic to the larger ocean, 
the Pacific.” Emerson used “perhaps” modestly, for he was confident in the west-
ward march of civilization. At the dawn of the twentieth century, he no longer 
imagined this march as one of homesteaders but of modern industry with its 
appetite for natural resources, most importantly the energy sources supporting 
regional growth. “Certainly the Pacific Ocean is assuming importance,” Emer-
son announced, “and modern commercial importance is founded on coal.”47

Fittingly, the lands surrounding the Pacific were rich in coal. Along the west-
ern North American coast alone, geologists estimated that coal reserves rivaled 
the massive fields of central Appalachia. From Australia to Chile to Alaska, Em-
erson identified fields he believed were destined to elevate American industry, 
support its international trade, and secure geopolitical influence for it in the Pa-
cific. Alaska, in particular, drew his notice. It was, of course, already an Amer-
ican possession and thus easier for Americans to exploit than other parts of the 
Pacific rim. Furthermore, the preceding six years had brought momentous 
changes to the territory. Gold discoveries in the Klondike in 1896 followed by 
additional strikes in Nome three years later brought labor and capital invest-
ment. The explosive growth of Alaskan salmon fisheries similarly attracted the 
attention of investors. The construction of the territory’s first two railroads of-
fered the prospect of further settlement and industrial development. The 
United States’ acquisition of Hawaii, Guam, and the Philippines stimulated a 
newfound interest in the nation’s older Pacific domain as well, for Alaska’s long 
coastline and island chains lay along the shorter, northern great circle route 
across the ocean and offered valuable harbors for refueling en route to Asia. And, 
of course, Emerson saw great prospects in the exploitation of Alaska’s potentially 
massive coal fields.48

Two decades later, even though Emerson’s vision of global commerce and in-
dustry shifting to the Pacific had not yet been fulfilled, the movement to de-
velop Alaska had only grown stronger, and development still meant coal. For the 
regional planner Benton MacKaye, coal would usher Alaska into the twentieth 
century, completing what he called a “big three” of extractive resources begin-
ning with fur seals in the eighteenth century and gold in the nineteenth. Furs 
had first attracted Europeans to the land, and gold had offered the prospect of 
instant wealth. Coal, according to MacKaye, awakened Americans to the pros-
pect of systematically developing Alaska in a permanent manner. MacKaye en-
visioned opening Alaska to massive colonization and the sustainable develop-
ment of its resources. He further imagined replacing exploitative and temporary 
mining camps with permanent mining communities where miners would labor 
under fair conditions. Developing coal resources would stimulate copper min-
ing, which would contribute to global electrification, and lumbering, which 
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would support construction in Alaska and provide a product ripe for export. 
With this prosperous future barely visible on the horizon, MacKaye wrote 
optimistically of “a potential nation,” “a hinterland to be opened up,” and “the 
chance to build a nation within a nation.”49

If Alaskan coal tantalized the promoter and planner with prospects of 
regional development, it also began to play a role in naval logistics planning. 
After 1898, the new Pacific island empire introduced new strategic questions to 
the United States. Could the country hold these islands in peacetime and in 
war? If so, how? How best could the government encourage commerce between 
the Americas and Asia? How could the navy maintain its vital fuel supply, es-
pecially during wartime when sea-lanes became vulnerable to attack and the 
ports of neutral nations were closed? Before the turn of the twentieth century, 
rarely had American planners thought seriously about conducting large wars 
halfway around the world. With a new colony in east Asia, this became a press-
ing problem. Considering these questions, many planners, officers, and offi-
cials looked at Alaska’s proximity to central Pacific islands and mainland Asia 
and saw the possibilities of both its coal and its location. They began to imag-
ine Pacific geography in a new way, and in this new conception, Alaska no lon-
ger occupied the outermost periphery of strategic thought but assumed a posi-
tion several steps closer to the center. Most importantly, this reimagining of the 
place of Alaskan coal also transformed the government’s role in providing it, all 
the way from mine to market to the bowels of a battleship.50

The matter began in the Aleutian archipelago, the northwestern tail of Pa-
cific North America. The Aleutians are a chain of more than three hundred is-
lands stretching roughly twelve hundred miles from the Alaska Peninsula in 
the east to the remote Attu Island in the west. The islands had long been home 
to sealing and fishing industries. By the turn of the century, the commercial 
significance of the Aleutians began yielding to a new, strategic one by virtue of 
its proximity to the great circle route. At the General Board’s very first meeting 
in the summer of 1900, its members considered just two Pacific bases as contend-
ers to defend their new colony in the Philippines, one in the Philippines itself 
and the other in the Aleutians along the great circle route. From August through 
October, the board sought out anyone who might have knowledge of the archi-
pelago’s weather: naval officers, the Revenue Marine, the army’s transport ser
vice, the Hydrographic Office, the Weather Bureau, and merchant captains fa-
miliar with the northern Pacific. From offices in Washington and Newport, 
Dewey and his fellow board members concluded that five harbors in the region 
merited further investigation. Four clustered around the 180th meridian, near 
the northernmost arc of the great circle: the Bay of Waterfalls on Adakh Island, 
Kiska Harbor on Great Kiska Island, and Nazan Bay and the Bay of Islands on 
Atkha Island. All were pristine and undeveloped. The fifth, Unalaska’s Dutch 



Inventing Logistics    183

Harbor, already served as a regional trading post, refueling station for commer-
cial vessels, and port of anchor for fishing vessels, and private companies based 
there maintained a small commercial coaling station that served the local mar-
itime economy. Dutch Harbor lay, however, over four hundred miles distant 
from the great circle route. During the next survey season in the summer of 1901, 
the General Board requested the USS Concord, a veteran of Dewey’s assault on 
Manila Bay, to examine the Bay of Waterfalls and Kiska Harbor.51

Little came of these surveys, though Dewey later recalled having “urged the 
matter upon the Department’s attention.” During the summer of 1902, the navy 
sent the McCulloch of the U.S. Revenue Cutter Service to survey Atkah Island’s 
Nazan Bay and the Bay of Waterfalls (which had already been surveyed once 
before). A year later, the entire Pacific Squadron steamed to the Aleutians to 
survey various islands. “It is desirable” wrote William Moody, the secretary of 
the navy, to the commander in chief of the Pacific Squadron, Rear Admiral 
Henry Glass, “to find some harbor near the 180th meridian that can be utilized 
by naval vessels crossing the Pacific Ocean to take coal from colliers, or possi-
bly for the establishment of a permanent coal depot protected by fortifications.” 
Moody instructed Glass to survey the Bay of Islands on Adakh Island and Kiska 
Harbor on Great Kiska Island; the two islands lay within about 150 miles of ei-
ther side of the 180th meridian, where the great circle route swept closest to the 
Aleutians.52

The Pacific Squadron’s obstacles to conducting this survey illustrated how 
even after six decades, steam travel remained fundamentally limited by weather 
and supplies. Rear Admiral Glass began his preparations in May. The voyage, 
he indicated to his superiors, should begin no later than July, and he advised 
against remaining in northern latitudes after the middle of August, after which 
“the liability of encountering heavy gales increases.” Glass also had to plan for 
coaling, highlighting the very logistical limitations that prompted his survey in 
the first place. His smaller ships could not steam from their proposed departure 
port of Bremerton, on Puget Sound, to Adakh Island and back, a round trip of 
more than forty-five hundred miles, without refueling, and squadrons could 
only travel as far as the bunkers of their smallest vessels permitted. Glass pro-
posed either sending a collier with the fleet or coaling from private shipping lines 
with stations at Unalaska’s port of Dutch Harbor. The navy was already low on 
colliers and Secretary Moody vetoed sending one as “impracticable.” As for 
Dutch Harbor, both the Alaska Commercial Company and the North Ameri-
can Commercial Company maintained coal depots there, the latter supplied 
with Comax coal from British Columbia. Yet stocks were limited and expensive, 
and Glass acknowledged that an expected shipment of additional coal in Au-
gust was contingent “upon the settlement of labor troubles at the Comax mines,” 
a further complication. Ultimately, despite all the preparations, however, Glass’s 
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survey, which he began on June 22, 1903, proved disappointing. The waters were 
exposed to harsh weather and the anchorage was too narrow for more than two 
ships, which convinced him that “it is entirely impracticable to establish a coal-
ing station at this place.”53

Kiska Harbor was a different story. Glass led the New York, the Marblehead, 
and the Fortune to Kiska on June 23, where “it was immediately apparent that 
this harbor offered advantages unusual in Alaskan waters.” Geographically, it 
was ideally situated near the great circle route, a full six hundred miles west of 
the nearest existing coaling station at Dutch Harbor but less than two thousand 
miles east of Yokohama and a mere sixteen hundred miles east of the Japanese 
port of Hakodate. The crew surveyed the entrance to the harbor, finding it ac-
cessible from both north and south. In addition, all navigational hazards were 
clearly identifiable. “There is abundant room for a large coaling station,” noted 
Glass in his report. The water was deep enough to anchor any size ship. The 
shore provided ample land for buildings. And the harbor boasted an “abundant” 
fresh water supply, needed aboard ship to generate steam. If its resources were 
rich, however, its labor supply was not. Kiska, like so many Aleutian Islands, was 
uninhabited. Glass suggested that indigenous Aleuts could be induced to move 
there, adding that a naval station on the island might be incentive enough to at-
tract them to build a self-sustaining settlement.54

Glass’s report generated contention within the Navy Department. Specifi-
cally, the Bureau of Equipment, whose portfolio then included both the navy’s 
major coal purchases and the logistics of fueling the fleet, objected to the sug-
gestion that Kiska alone should become the major coaling station in the Aleu-
tians. Royal B. Bradford, the chief of the bureau who jealously defended his au-
tonomy over coaling matters, observed that if the navy were to build only one 
depot in the Aleutians, it should do so at Dutch Harbor; if two, he insisted that 
Dutch Harbor should come first. Bradford believed that placing too great an 
emphasis on strictly naval logistics might cause the navy to lose sight of the 
larger commercial and maritime enterprise it ought to support and protect. Un-
like Dutch Harbor, Bradford noted that Kiska lay far from popular trade 
routes, and he considered its lack of population a serious liability. He maintained 
that “in establishing fortified coaling stations the needs of the merchant marine 
should be considered.” Bradford’s support of Dutch Harbor over Kiska cut to 
the heart of a fundamental tension within the navy at the turn of the twentieth 
century: was the navy an autonomous institution whose sole task was to sup-
port national defense or was it subordinate to a larger strategy under which it 
was also meant to undertake projects that encouraged economic growth? The 
tension between these two positions was never fully resolved.55

The General Board did not, however, ignore the needs of commerce. Its 
members countered Bradford by arguing that a coaling station at Kiska would 
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in fact encourage steamers to chose the shorter, northern course and thus con-
tribute to the development of the resources of the Aleutians themselves. With 
this image of a prosperous, commercial, and above all American northern Pa-
cific in mind, the navy ordered yet another detailed study of Kiska’s harbor. This 
study would far exceed the previous three seasons of exploration. “An ordinary 
hydrographic or topographic survey is not sufficient,” explained George Con-
verse, Bradford’s successor as chief of the Bureau of Equipment. Instead, he 
imagined a carrying out a detailed engineering analysis with a degree of scru-
tiny that required expertise and equipment not available aboard ordinary naval 
vessels. During the summer of 1904, the Coast and Geodetic Survey, joined by 
officers of the navy’s Bureau of Engineering, dispatched two vessels to chart the 
island group.56

What they discovered confirmed that geographic value was more compli-
cated than mere position. The Coast Survey found a chilly humidity clinging 
to Kiska. Between June and September, temperatures hovered around 45° Fahren
heit, and “numerous mists and light drizzling rains” kept the island air damp. 
Fog occasionally blew in from the south, carried along by the Japan stream. 
Although winds were erratic in strength and direction, Kiska at least remained 
free of williwaws, the fierce storms that plagued Dutch Harbor. The survey-
ing was complicated, however, by the discovery that “the islands are nearly all 
wrongly charted.” When Bureau of Equipment officers explored the harbor, 
they too met difficulties. The exasperated crew “nowhere found a solid founda-
tion,” and even deep in the water they discovered “only . . . ​an excellent variety 
of peat.” These conditions meant that creating a functioning harbor would be 
harder than initially thought and would likely increase the expense. Even with-
out spongy terrain, navy engineers estimated the cost of a major coaling sta-
tion at Kiska as high as $1.6 million over several years of construction; the dis-
coveries of the Coast Survey team only promised to increase this figure.57

While naval vessels explored Aleutian harbors, the federal government set in 
motion the legal machinery necessary for constructing naval coaling stations. 
President Roosevelt began this process in June 1902. Since the General Board 
had at first been enthusiastic about a station at Dutch Harbor, Roosevelt issued 
an executive order reserving a parcel of land for coaling there. Still awaiting re-
ports from surveys of other Aleutian islands, later that month Roosevelt re-
served 900 acres at Kiska and 580 acres along the Bay of Waterfalls on Adakh 
Island. By the end of 1902, after the surveys of these harbors arrived in 
Washington, Dewey and the General Board reversed their recommendation 
that a depot be constructed at Dutch Harbor, concluding that “the ordinary 
commercial facilities” at Dutch Harbor were adequate for navy needs, which 
were modest since the harbor lay far from the great circle route. They instead 
called for a massive installation at Kiska that would be garrisoned by the War 
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Department and maintain a hundred thousand tons of coal. President Roose
velt concurred and issued another executive order to reserve the entire Kiska 
island group—Kiska, Little Kiska, nearby islets—all to support future naval 
construction and to hedge against “squatters and speculators” looking to profit 
from proximity to a new base.58

While considering Aleutian islands along the great circle route for a coaling 
station, one question the navy did not explicitly address was where the tens or 
even hundreds of thousands of tons of coal that would fill it might come from. 
They did not have to. At the turn of the twentieth century, no coal known in 
the Pacific region matched “navy standard” coals of Appalachia in energy con-
tent, smokeless combustion, and ease of handling. The navy anticipated supply-
ing the proposed Aleutian station the same way it supplied its other West Coast 
and Pacific stations, by shipping Appalachian coal, much of it marketed as 
“Pocahontas,” around Cape Horn. In early 1905, however, a new possibility 
emerged. Writing to the secretary of the navy, the chief engineer of the strug-
gling Alaska Central Railway inquired whether the department had interest in 
a coaling station around Resurrection Bay, on mainland Alaska’s Kenai Penin-
sula. Although such a station would no doubt serve the financial interests of the 
ailing railway (it would go bankrupt in 1908), the General Board maintained 
that Resurrection Bay was too far removed to serve the strategic needs of the 
navy. It was too remote, too undeveloped, too impractical for serious consider-
ation. But the railway drew its coal from the Matanuska Valley, near the camp 
that would become known as Anchorage, whose rich deposits of bituminous, 
semibituminous, and anthracite coal were of the highest quality anywhere then 
known in the Pacific region. Declining the pursuit of a coaling station at Res-
urrection Bay, the General Board instead expressed interest in Matanuska coal 
for the proposed station at Kiska.59

As late as 1910, however, the Kiska coaling station remained more an idea 
than a concrete policy. The General Board affirmed the importance of fortified 
bases en route to Asia and declared that “the war combinations in Eastern seas 
held the attention of the world that summer of 1900 no less than now.” But de-
veloping the base was hampered by the geographical and climatic challenges of 
Aleutian navigation and construction, the General Board’s awareness of the 
likely difficulty of defending these islands in an emergency, the board’s percep-
tion that conflict in the central Pacific was more likely than in the north, and 
finally the navy’s already strained budgets. These factors finally led the board 
to focus instead on bases at Pearl Harbor, Guam, and Manila. Ultimately, the 
surveys of the Aleutians never resulted in a major base along the great circle route 
to Asia. But the navy’s persistent interest in the region for over a decade brought 
it a much greater involvement in and knowledge of Alaskan affairs. At no time 
before 1898 had the department been concerned with Alaska from a strategic, 
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defensive, or resource perspective. That was changing. With a greater presence 
in Pacific waters, with increased American commerce with Asia, with a greater 
integration of Alaska into the trade and defense of the Pacific, and with devel-
oping Alaskan coal fields, the navy had begun a venture with Alaska that would 
only grow over the following decade.60

The navy accelerated its investigations into Alaskan coal when the armored 
cruiser Maryland arrived at Controller Bay on July 31, 1913. Its mission was to 
collect and examine coal from Alaska’s Bering River field, miles from known 
and traveled seaways. The captain, John M. Ellicott, had anticipated this voy-
age for more than a decade. His interest in Alaskan waters had been sparked 
when he studied “ocean highways” during a stint at the Naval War College, 
when he “happened one day to stretch an elastic across a globe from Puget Sound 
to China and Japan” and recognized the proximity of the Alaskan coast to the 
great circle route in the north Pacific. Unaware of the General Board’s interest 
in this topic, he mused about exploring the harbors of Alaska for a way station 
en route to Asia. He later requested, and received, a commission as inspector of 
the Thirteenth Lighthouse District, which held jurisdiction over the expanse of 
American coastline between California and the Arctic Ocean. With this com-
mand, Ellicott developed a deep familiarity with Alaskan waters. When naval 
planners sought an officer to scout Alaskan harbors and test samples of coal, Elli-
cott was the obvious choice.61

Geologists believed that two coalfields in Alaska contained great quantities 
of soft, semibituminous steaming coal: the Bering River field, some twenty miles 
northeast of Controller Bay where the Maryland anchored, and the Matanuska 
field, two hundred miles to the northwest beyond the Chugach Mountains. Es-
timates of the size of the Bering River field ranged widely, from $1 billion to 
$6 billion. Mining engineers familiar with the region quoted the figure of 
500,000,000 tons worth of coal, a number frequently cited by the national press. 
This estimate took into account only the coal lying above the water level. U.S. 
Geological Survey estimates considered all coal to a depth of three thousand feet 
and its figures were consequently much higher. One survey held that both Ber-
ing River and Matanuska semibituminous coals were “better than anything that 
is being mined in the West” and compared them to the navy standard coals from 
the Pocahontas, New River, and Georges Creek fields in Appalachia. This re-
port also noted that these Alaskan coals were “eminently adapted for use on 
warships” by virtue of their “smokeless” properties. These coals were expected 
to drive competition—whether from eastern coals or coking coals produced in 
Washington or Vancouver—straight out of the Pacific market.62

More sober accounts of the Bering River field acknowledged that its geology 
was complex, that its seams folded and faulted in unpredictable ways, and that 
much of its coal crushed into a fine, sooty powder that made it difficult to mine, 
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transport, and consume. These circumstances made mining laborious and ex-
pensive. Alaskan coal nevertheless impressed even usually dispassionate observ-
ers. According to Alfred Brooks, the U.S. Geological Survey’s leading expert 
in Alaskan geology (and a scientist quick to point out the exaggerations of oth-
ers), the development of this coal was destiny, the instrument of modernity 
that would support commerce and industry along the Pacific rim, furthering the 
march of civilization ever westward. There were obstacles to overcome first—
transportation, markets, competition with Californian oil—but it was inevita-
ble, he argued, that Americans would exploit the fuel. “What is the future of 
Alaskan coal?” he rhetorically asked members of the American Mining Congress 
in 1911. “The answer is simple enough—it will be burned.” 63

The Bering River field rose to national prominence in 1909 as the focal point 
of a national political spectacle. That year, Gifford Pinchot, the chief forester of 
the United States, and his allies launched a public broadside against interior sec-
retary Richard Ballinger for allegedly mishandling coal leases there to Clar-
ence Cunningham, leases that were then pursued by the Guggenheim-Morgan 
Alaska Syndicate. Pinchot and Ballinger had long been at odds over conserva-
tion policy, and the forester capitalized on accusations against Ballinger by a 
Land Office employee that the secretary had illegally helped monopolists gain 
private control over public coal lands along the Bering River. As investors and 
politicians wrestled for a share of the field’s seemingly fabulous profits, an in-
cendiary article in McClure’s magazine breathlessly called the coal there “the 
greatest single prize ever played for in this country.” 64

In the wake of the Ballinger-Pinchot controversy, Ballinger’s Interior Depart-
ment successor rescinded the disputed leases. For a time, Alaskan coalfields 
remained effectively closed, and the prize appeared forfeited. But not for long. 
In July 1913, Washington senator Miles Poindexter submitted a bill in Congress 
to open Alaskan coalfields and construct a regional transportation network. 
Poindexter, along with his Washington colleague James W. Bryan in the House, 
based the bill on a proposal by James MacKaye, brother of regional planner Ben-
ton. The bill (S.R. 2714) proposed dividing Alaskan coalfields into two halves, 
one for private companies, the other for a government mining agency. The plan 
gained significant press coverage during the summer of 1913 for its proposal to 
distribute the anticipated 10 percent profit from the government’s fields equally 
between miners and consumers. The Seattle Star, expecting an economic wind-
fall for its city pending the passage of the bill, threw the weight of the Scripps 
newspaper chain behind what it called “the greatest and the most vital project 
it has ever launched for the upbuilding of this city,” asking its readers in a mas-
sive front-page editorial, “ARE YOU WITH US ON THIS GREAT PROJ-
ECT? IT’S TO HELP SEATTLE.” Other Scripps papers printed supporting 
articles. Supporters of the plan pointed to the high costs of naval steaming coal 
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along the west coast—nearly all of it from West Virginia—as ample evidence 
that competition from Alaskan coal would lower fuel costs. The navy paid $7 
per ton for its coal in Pacific ports, observed Alaskan boosters, some $5 of which 
went for transportation from Appalachia and around Cape Horn. Alfred Brooks 
of the Geological Survey observed that these costs might be halved with an Alas-
kan coal supply.65

Thus, when the Maryland anchored in Controller Bay in late July 1913, it was 
with much anticipation. A successful test might lead to large-scale mining in the 
region and simultaneously guarantee the navy enormous quantities of coal. The 
tests, however, did not produce the expected results. First, the coal samples were 
wet. “By picking up a handful it was possible to squeeze water out of it” reported 
the testing board. Chemical experiments revealed 5 percent moisture, meaning 
that a ship carrying 2,000 tons of coal also lugged fully 100 tons of useless 
water, weighing down the ship while costing the vessel a full day of steaming. 
Additional tests revealed that even when dried, Bering River coal could not 
compare to navy standard Pocahontas. By one measure, it was less than half as 
efficient, meaning a ship burning Pocahontas would have no trouble voyaging 
between San Francisco and Yokohama by the great circle, yet while burning Ber-
ing River coal that same ship would just barely reach Honolulu. These results 
were so unexpectedly dismal and diverged so widely from expectations that ru-
mors circulated among Alaskan miners that the navy had received an inten-
tionally inferior coal sample, supposedly the result of a deliberate intervention 
by a former interior secretary. The poor performance did not result from sabo-
tage, however. They were instead a consequence of sloppy mining practices 
along the frontier, a punishing climate, and lack of transportation infrastruc-
ture, all of which contributed to degrading the samples once they were brought 
to the surface.66

The poor Bering River tests did not lead to a loss of interest in Alaskan coal. 
The following summer, in 1914, the Maryland returned to Alaska and received 
another shipment, this time from the Matanuska field. Performing identical 
steaming tests, the experimenters found strikingly different results. Matanuska 
coal burned nearly as well as Appalachian navy standard. The question was only 
whether the coal could be mined and transported at rates competitive with those 
prevailing in the Pacific. A lack of railroad infrastructure and then war in Eu
rope interrupted action on Alaskan coal development, but in 1919, a naval com-
mission returned for renewed geological exploration. The commission’s senior 
member, Captain Sumner Kittelle, predicted they would find more than enough 
coal to justify mining the field. He estimated that in the entire Matanuska 
Valley, there was 46 million tons, and in the five most promising leasing units 
of the Chickaloon district alone he predicted there was some 19 million, all 
adequate for naval use. He recommended that the navy assemble a mining 
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expedition, advising Secretary Daniels that “the whole Matanuska region 
should be thoroughly and scientifically investigated by means of diamond 
drilling, shaft sinking, tunnel and slope driving” to positively determine the 
volume of coal available and the techniques to mine it most effectively.67

From the perspective of Josephus Daniels, the strategic advantages of an Alas-
kan coal supply were obvious. He had long been preoccupied with the length 
of time involved in shipping coal from the Eastern Seaboard to the West Coast.68 
But would proximity of supply compensate for the costs of development? Ship-
ping eastern coal to the Pacific made it expensive, but it remained unclear 
whether the navy’s development of an Alaskan coal supply would reduce the to-
tal expense. While officers could insist that no price was too high to secure the 
highest quality fuels, Daniels ultimately expected to turn Alaskan coal mining 
over to private industry after government mining proved and developed the 
fields. If the mines could not profit, they would perish along with the navy’s new 
coal supply. Nevertheless, as early as 1917, Daniels imagined Matanuska coal 
eventually competing in world markets, and he prepared to commit the navy 
to purchasing 150,000 tons per year through the mid-1920s.69

It was with these considerations in mind that the navy’s Alaska Coal Com-
mission entered the Matanuska Valley camp of Chickaloon in August 1920. The 
commission came to mine. Admiral Hugh Rodman, the commander in chief 
of the Pacific Fleet, noted that it was known more or less for certain that there 
were at least 400,000 tons of coal, but he expected to find much more. Never-
theless, early geological reconnaissance indicated that the field’s structure would 
be difficult to decipher. Geologists estimated that the Chickaloon formation, an 
alternating series of shale and sandstone, was some two thousand feet thick, but 
individual coal seams embedded within the earthy matrix were not “persistent,” 
appearing irregularly and terminating abruptly. Igneous masses intruded into 
the coal beds, forming dikes and sills. Deformations in the landscape brought 
about by intense underground forces further complicated the field’s geology. A 
report to Secretary Daniels cautioned that estimating the coal buried in the re-
gion was impossible and noted that “the steep dips and complex folding and 
faulting of the coal areas calls for careful investigation and development of the 
structural conditions of each individual tract before the development of a mine 
is attempted.”70

Careful investigation and mining lasted nearly two years but was beset by 
obstacles. Shortly after exploration began, Commander Otto Dowling, the na-
val officer in charge of the mining, reported to Washington that the Coal Creek 
field showed “unusual conditions.” There, diamond drilling and tunneling re-
vealed a variety of impediments: coked coal beds in the south; faulted or “dirty 
and bony” beds in the north. Fair coal seams gradually shaded into shale, and 
even the high-grade coal required extensive and expensive rail lines to transport 
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it. At nearby Kings River, the complicated geology of the field made predictions 
impossible. The commission found satisfactory coal but judged it “totally val-
ueless” nonetheless, “as the beds cannot be correlated and traced for sufficient 
extent to warrant driving upon them.” As with Coal Creek, even these fair beds 
were difficult to reach and therefore promised to be expensive to mine. There 
were even tensions within management, as the navy’s supervisors found it dif-
ficult “to maintain friendly relations” with the chief mining engineer from the 
Department of the Interior, whose “ideas of expenditures,” according to one re-
port, “tend very closely to extravagance.”71

Suspicion within the navy that Matanuska coal would never compete eco
nomically with Appalachian coal arose during the summer of 1921. Geological 
reconnaissance indicated irregular beds, making high production costs likely, 
if not inevitable. Even if coal could be mined for as little as $7.00 per ton, the 
combined costs of freight, washing, and handling would easily exceed the cost 
of eastern coals. “I doubt whether the coal can ever be laid down for the same 
price as eastern coal,” admitted Dowling, “certainly not for less.”72 Markets for 
other coal consumers held little promise. In the summer, only canneries along 
the coast consumed large quantities of coal, but they subsisted on cheap and 
dirty lignite. In the winter, even growing towns like Anchorage still demanded 
very little—about 1,000 tons per month—and they opted for a lower grades of 
commercial bituminous coal mined near Chickaloon.73

These market constraints remained unknown to the majority of Alaskans, 
who grew increasingly discontented over the progress of government mining in 
the Matanuska Valley in late 1921. One Alaskan paper editorialized the situa-
tion by demanding to know why the navy’s project in Chickaloon had not re-
sulted in any obvious benefit to the residents of Alaska. “Where is the Coal?” it 
asked, “and why is there not more coal available for commercial use in Alaska 
towns?” Other papers reproduced the piece, to which the navy eventually re-
sponded. Explaining the progress of its exploration and mining, the depart-
ment noted that difficulties in marketing Alaskan coal were not limited to the 
government, as even the four private companies operating in the Matanuska 
Valley likewise struggled for consumers. It was simply difficult—logistically dif-
ficult—to transport coal from remote fields to markets in Alaska or elsewhere 
along in the Pacific. The navy concluded its defense by diffusing expectations 
that Alaskan coal might ever be able to compete with eastern coals and their 
“present ridiculously low freight rates.”74

Then there was labor, a subject that tied this remote government mine to a 
national debate over wages and power in post–World War I America. Postwar 
wage reductions, strikes, and, in many places, violence affected nearly every 
American industry, but these years were particularly volatile for coal in partic
ular. During the war, heavy coal demand and increased prices had stimulated 
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a nearly 30 percent increase in new mines between 1917 and 1919. The war 
brought inflation, too. In response, miners fought for, and received, a series of 
wage increases—around 50 percent above the 1914 scale—in return for prom-
ises to abstain from striking. With postwar demobilization, the nation slid into 
an industrial recession; in the coal industry, utility and industrial coal orders 
slackened and production plummeted. Faced with a precipitous decline in de-
mand, mine operators closed mines, cut hours, and dismissed miners. A nation-
wide coal strike of six hundred thousand miners in November 1919 shut down 
more than 60 percent of the country’s bituminous mines along with the entire 
anthracite region. Only government arbitration brought a resolution, when min-
ers and operators in most of the country accepted wage increases of between 
20 and 27 percent in March 1920.75

Coal camp and mines at the U.S. Navy’s mine in Chickaloon, Alaska, circa 1920. The 
Navy Alaskan Coal Commission attempted to open the vast coal resources of this ter-
ritory that was nestled in Alaska’s Matanuska Valley for both the U.S. Navy as well as 
the growing markets of the vast Pacific basin. A government coal mine was the culmi-
nation of decades of logistics planning for fueling American power in the Pacific ocean. 
“Chickaloon Coal Mines,” report, December 1920, box  1, Reports from the Navy 
Alaskan Coal Commission, December 1920 and May 1, 1922, General Records, RG 80, 
NARA-1.
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These labor struggles spilled over into the navy’s operation in Alaska. Min-
ers in Alaska were frequently drawn from Washington State, and private opera-
tors up north typically enticed these workers with higher wages, typically a 
premium of 10 percent over Washington rates. Washington was not governed 
by the March 1920 national labor agreement; because its labor and production 
conditions varied so greatly, government arbitrators thought it best that an agree-
ment there be effected by a subsequent regional negotiation, the conclusion of 
which raised rates modestly but ultimately pleased no one. By the summer of 
1920, however, with rising inflation, the wage premium in Alaska had all but 
disappeared. Miners struck for higher wages at the government’s Alaska Engi-
neering Commission mine that provided coal for the under-construction Alaska 
Railroad. They threatened another strike when the Washington arbitration led 
to higher wages, and by the end of 1920, successfully secured an increase. It was 
barely 4 percent over Washington rates, but it was something.76

For the navy, however, it was also too much. No sooner had the government 
agreed to this increase than it began deliberating over how to rescind it. In 1921, 
the cost of living in Alaska began to decrease. With miners receiving regular 
work and unusually good lodging, food, and medical care, navy and interior of-
ficials argued that the government wage was “manifestly too high and out of 
all reason.” High wages were “a handicap” and “seriously embarrassed” private 
coal operators in Alaska, who were unable to offer such rates and remain solvent. 
The navy could ill afford to ignore its effect on private operators, for the explor-
atory mining at Chickaloon was designed precisely to entice capital to invest in 
the high-grade coals of the Matanuska district. Capital would only invest, rea-
soned navy planners, if investors believed that Alaskan coals could compete 
in Pacific markets with coals of the Eastern Seaboard. The department con-
cluded that industry’s perception that labor costs were excessive acted as a 
deterrent against this investment, with high production costs “tending to dis-
credit” the field.77

From the perspective of the miners, however, the discredit came from how 
they were treated. In March 1921, operators in Washington announced a return 
to prewar wages (and prewar coal prices) in return for providing miners with 
food, rent, and supplies at 1917 rates. At first, miners answered with a strike that 
shut down 90 percent of the state’s mines, but by August, they buckled under 
operator demands. The next month, the navy used this reduction as an impe-
tus to reduce its own wages and expenses, announcing a cut of nearly 25 percent 
that lowered the pay scale from $8.60 to $6.50 per day. The navy’s miners pro-
tested, organizing an impromptu campaign for navy secretary Edwin Denby 
and interior secretary Albert Fall in Washington, pressuring them to not go 
through with the cut or to at least postpone putting it into effect. For their part, 
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the officers who ran the mine acknowledged “that if any man on the globe de-
serves utmost consideration, it is the citizen who breathes the coal dust in 
dark, damp, dusty, close coal mines.” But they also believed that the demands 
of economy must be considered first.78

The response from the Navy Department surprised the miners. Mining Alas-
kan coal was not the only way government officials thought about the geopoli-
tics of energy in the Pacific. In Chickaloon, the dispute over miners’ wages was 
central to the mining operation. In Washington, D.C., it was just one aspect of 
the struggle toward the larger goal: developing secure and economical fuel sup-
plies for national defense. When Denby and Fall learned in September 1921 of 
the extent of miners’ dissatisfaction with a proposed wage reduction, they agreed 
to investigate the situation themselves and quickly postponed any changes un-
til the following spring. The two departments admitted that a wage reduction 
on the cusp of winter appeared cruel. But more, in fact, was going on. To Dowl-
ing in Chickaloon, Denby could only wire instructions to delay the wage re-
duction and exclaim ambiguously, “Situation more complicated than appears 
to you.”79

What exactly he meant remains unclear. But at precisely the moment the 
navy was struggling to mine coal in Alaska, it was engaged in policy changes 
that would see the sun set on the strategic value of coal far faster than anyone 
had previously anticipated. In February 1922, Dowling received a terse telegram 
from Washington: “Due to lack of funds all expenditures in Matanuska Field 
will cease April one period Advise all concerned period Letter follows.” After 
nearly two years of digging, drilling, strikes, and strategizing, the leadership in 
the navy decided to terminate its direct involvement in mining Alaskan coal. 
The decision was not unanimous in Washington, where the chiefs of both the 
Bureau of Engineering and the Bureau of Yard and Docks protested to Denby 
that the closure of the Chickaloon mine must be accompanied by further de-
velopment of an emergency coal supply in the Pacific. From the field, officers 
reported that they had never dug deeply or widely enough to be able to state with 
certainty how much coal the field actually contained—perhaps another 12 or 
15 million tons. But the exploration never happened. Instead, a small group of 
officers and officials had decided to abandon coal and pursue oil instead.80

The Other Teapot Dome Scandal
John Keeler Robison was one of the naval officers shaped by the new science of 
logistics. Before his appointment to head the Bureau of Engineering in 1921, 
Robison had served in the office of the chief of operations, the bureaucracy that 
effectively served as the navy’s chief of staff. Since its creation in 1915, the office 
had managed the fleet and planned for war. There, Robison coordinated Amer-
ican war plans for the department’s many shore stations and served as secretary 
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to an interbureau committee studying the “problem of the Pacific,” or, how to 
wage war against Japan. Between 1920 and 1921, Robison came to recognize the 
logistical challenge of fueling a future war. Every year, the navy consumed more 
oil, yet facilities for transportation and storage remained inadequate, and after 
the armistice, appropriations for fuel had shrunk, not grown. Coal remained a 
critical consideration, but oil appeared to be the future. When Robison heard 
rumors in early 1921 that the incoming Harding administration sought to trans-
fer government land set aside a decade earlier as naval oil reserves from the Navy 
Department to Interior in order to lease them, he readily endorsed the plan. 
The oil reserves were called Elk Hills and Teapot Dome.81

Teapot Dome was one of the great scandals of American history. It is best 
understood, however, as two separate scandals. The first is more widely known. 
In the lead-up to the 1920 Republican presidential nomination, a few wealthy 
oil barons helped support the nomination of Warren Harding in exchange for 
his promise to appoint a secretary of the interior willing and eager to lease lands 
set aside as an oil reserve for the navy. After Harding’s election, Albert Fall, an 
influential New Mexico senator, secured the helm of the Interior Department, 
collaborated with the navy secretary to turn management of the reserves over 
to him, and then secretly leased the reserves without competitive bidding to 
those same oil barons who had helped nominate Harding. Edward Doheny ob-
tained a lease to California’s Elk Hills reserve, while Harry Sinclair acquired 
one for Wyoming’s Teapot Dome. Geological estimates at the time suggested 
that Teapot Dome alone contained as many as 135 million barrels of oil, suggest-
ing profits for Sinclair upwards of $400 million (or $5 billion in today’s dol-
lars). Elk Hills in California was thought to hold some 300 million barrels and 
perhaps be worth $1 billion (or nearly $13 billion today) to whomever produced 
its oil. To secure the leases, Sinclair, Doheny, and other, shadier figures in the 
oil business showered Fall with hundreds of thousands of dollars in cash and 
Liberty Bonds, which they later claimed were simply unsecured and undocu-
mented loans. Along the way, in a complicated set of dubious transactions, Sin-
clair and three other oil men bilked their own companies to siphon proceeds 
and redirect them as illegal campaign contributions to the Republican party. By 
the end of the 1920s, Fall had become the first cabinet secretary to go to prison 
for crimes committed while in office, a jury had convicted Harry Sinclair for 
jury tampering, and the courts (and public pressure) had returned the naval pe-
troleum reserves securely to the Navy Department.82

Gross political corruption was at work in this scandal, but it only explains a 
part of the story. Fall, Doheny, and Sinclair may have been the prime movers 
on leasing the reserves, but why did the navy appear to acquiesce to it? The 1925 
district court opinion over annulling the leases noted that of the many govern-
ment participants, only Fall was (rightly, as it turned out) accused of corruption. 
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Other participants all approved of the new policy and pursued it diligently with-
out any awareness of Fall’s schemes or prospect of benefit to themselves. The 
list of participants included navy secretary Denby; his assistant secretary, The-
odore Roosevelt Jr. (son of the late president and known as Ted); Bureau of En-
gineering chief John  K. Robison; assistant secretary of the interior Edward 
Finney; Bureau of Mines director H. Foster Bain; and Arthur Ambrose, Bain’s 
chief petroleum technologist. Moreover, oil operators consulted during the trial 
acknowledged that the benefits for the government from Fall’s leases were so 
extensive that they would not have agreed to the leasing terms themselves.83

What had changed that encouraged government officials to develop the re-
serves? Before World War I and even before the strategic value of oil was as 
widely understood, navy administrators had considered the reserves essential na-
tional assets. “The very life and future existence of the United States Navy is at 
stake,” Franklin D. Roosevelt had exclaimed in 1916 without a sense of hyper-
bole. Already, the navy had begun designing new scouts, destroyers, and battle 
cruisers to burn oil fuel exclusively, and while coal use continued, no one imag-
ined a wholesale return to exclusive coal consumption. Yet Roosevelt, along 
with most geologists unaffiliated with the oil industry, believed that existing 
American oil fields had reached or would soon reach their peaks “and that there 
is not much probability of discovering fields of the same magnitude as those al-
ready opened.” Increasing domestic use in automobiles and trucks brought 
additional strains. The only answer, Roosevelt argued, was preserving a pro-
tected domestic supply for national defense.84 That same year, the Naval Con-
sulting Board, headed by Thomas Edison, announced that any action to deprive 
the navy of its oil reserves would “seriously weaken the navy and imperil the 
national defense.” This was a year in which peacetime naval oil consumption 
reached a mere 842,000 barrels; within a decade the board predicted an increase 
of more than an order of magnitude. A state of war might produce another 
threefold increase over that, at least.85

The view of naval counsels, from within which people like John Keeler 
Robison studied the logistics of war, was that preserving a distant future oil 
supply for the navy was indeed essential, so long as the navy possessed the in-
frastructure to make use of it. This tension led to the other Teapot Dome 
scandal—how and why naval leadership not only acquiesced to Albert Fall’s 
designs but actively encouraged them. Naval officers led by Robison tenden-
tiously interpreted ambiguities in the law so as to justify circumventing con-
gressional restrictions they believed fatally limited preparations for national de-
fense. Between 1921 and 1922, Robison and others devised a scheme not only to 
turn petroleum reserves into a range of refined oil products like fuel oil, gaso-
line, and lubricating oils but also to establish a network of storage facilities, all 
outside any specific congressional appropriation. It is unlikely that those involved 
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had any hint of Fall’s motives or the machinations of the reserve-leasing oil bar-
ons. Put simply, naval officers dealing with fuel logistics had their own reasons 
to see leasing the reserves as in the national interest. It was a view that in part 
reflected knowledge about the peculiar characteristics of oil and in part the way 
the new logistics introduced a kind of resource planning around energy into se-
curity debates.

Before the development of logistics, oil had long been considered a potentially 
strategic fuel before being rejected in favor of coal. In 1864 naval engineers in-
vestigated petroleum as a coal substitute, and two years later Congress allocated 
$5,000 for additional studies. Results, however, were disappointing. It was then 
impossible to prevent explosive fumes from leaking into the bowels of a ship. 
Despite prospective advantages in greater density and ease of refueling, “the use 
of petroleum as fuel for steamers is hopeless,” wrote engineer Benjamin Isher-
wood in 1867. “Convenience is against it, comfort is against it, health is against 
it, economy is against it, and safety is against it.” With these technological con-
straints, Isherwood dismissed the possible advantages of petroleum. Although 
some engineers continued to support a fuel switch, Isherwood’s Bureau of En-
gineering returned to studying coal boilers and the properties of various coals.86

Yet by the turn of the twentieth century, the picture looked very different. 
Between 1897 and 1901, spectacular petroleum discoveries in Texas and Califor-
nia made the country appear awash in oil, just as market instability and the 
enormous 1902 anthracite coal strike in Pennsylvania led navy planners to worry 
about the security of their existing fuel supply. Coal was expensive and relatively 
scarce in the Pacific, while western states were becoming large oil producers. A 
wartime appropriation in 1898 granted the navy $15,000 to study liquid fuel. 
After promising results, in 1901, the Bureau of Steam Engineering ranked the 
study of oil its highest of eleven research priorities. This request attracted the 
ear (and purse) of Congress, which allocated an additional $20,000 in 1902 for 
more comprehensive tests. Thus began a two-year investigation into the feasi-
bility of oil fuel. Chaired by engineer and lawyer Commander John R. Edwards, 
the U.S. Naval “Liquid Fuel” Board presented the results of its extensive analy-
sis in 1904. The report concluded that “the engineering or mechanical feature 
of the liquid-fuel problem . . . ​[was] practically and satisfactorily solved.” Only 
“financial and supply features” needed to convert the fleet remained to be ad-
dressed. These features included the “serious difficulty” of ensuring an adequate 
oil supply. This final point proved to be the fundamental stumbling block for 
naval fuel policy for more than two decades to come.87

Even amid new discoveries, the future of American oil fields were far less 
certain than the country’s mines of coal. In Teddy Roosevelt’s White House, 
conservation became a national political issue and a major plank for progressive 
politics. “Conservation of our resources is the fundamental question before this 
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nation,” Roosevelt declared in 1909, as “our first and greatest task is to set our 
house in order and begin to live within our means.” To set the national house 
in order, Roosevelt convened a conservation conference for governors in 1908 
and then commissioned a national inventory of mineral wealth. Appointing for-
estry chief Gifford Pinchot to chair the National Conservation Commission, 
the president charged him with assessing the use and longevity of all econom
ically significant natural resources. The commission was as much a political ma-
neuver as a scientific project, for Roosevelt had already advocated conservation 
policies and now sought to rally support for them. The commission produced 
the first estimate of national oil resources conducted by a federal agency, pe-
troleum being one resource among many assessed under the four headings of 
“waters,” “forests,” “lands,” and “minerals.”88

That estimate proved bleak. While acknowledging an intrinsic uncertainty, 
David T. Day of the Geological Survey predicted that between 10 and 24 bil-
lion barrels remained in the U.S. oil supply—enough to last at then current rates 
of increasing consumption until at most 1935. This study seemingly confirmed 
speculation about waning resources. Day noted that the U.S. would never ac-
tually run dry—market forces would simply push prices up to unaffordable 
levels—but with the growing national need for automobile fuel, lubrication, and 
now the navy’s supply, Day feared that petroleum could not be treated like other 
resources. “In the preparation of the tables of production of petroleum and the 
comparison of these with the estimated supply,” Day later wrote, “it has become 
manifest that the necessity for conserving our supply stands in a class by itself.”89

As federal geologists observed the few remaining known oil deposits on 
government land passing into private hands, they successfully lobbied Presi-
dent Roosevelt to remove these lands from private entry and reserve them for 
future naval use. The director of the Geological Survey fretted that without im-
mediate action, “the Government will be obliged to repurchase the very oil that 
it has practically given away” in order to meet coming naval needs. First the 
government reserved a handful of townships in California’s Fresno County and 
Kings County in August 1907. After oil companies continued grabbing public 
oil-bearings lands under spurious claims for gypsum, in June 1909, President 
Taft’s interior secretary withdrew 430,340 acres of public oil lands from entry 
across the state’s McKittrick-Sunset region. Taft approved and three months 
later authorized an additional withdrawal totaling over three million acres, from 
which he designated in 1912 the Naval Petroleum Reserve No. 1 and No. 2—Elk 
Hills and Buena Vista Hills. Three years later, Woodrow Wilson withdrew a 
third reserve at Wyoming’s Teapot Dome.90

The status of the reserves remained uncertain, however. Despite the with-
drawal orders, several oil producers continued to operate under their earlier 
claims, action considered by the navy tantamount to trespassing. For the re-
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mainder of the 1910s, navy secretary Daniels pushed Congress to give his de-
partment complete control over the reserves, arguing that he had committed the 
navy to consuming oil in 1913 only after assurances from the Interior Depart-
ment that the land would provide decades of security to the nation’s fuel sup-
ply.91 What Daniels precisely sought by demanding naval control over the re-
serves remained uncertain. At the outset of his term, he anticipated turning 
the navy into a producer and refiner of oil itself. As a southern progressive, Dan-
iels imagined that an integrated government oil operation would not only en-
sure a dependable supply for the fleet but also loosen the grip of big oil compa-
nies. By 1915, he had concluded instead that simply keeping naval oil in the 
ground would best ensure fuel in a future emergency.92

Even this approach, however, did not guarantee a secure reserve. Neither Elk 
Hills nor Buena Vista Hills entirely enclosed underground oil deposits, and 
these deposits did not follow the boundaries of property maps. Oil producers 
on neighboring properties could extract oil on their land, siphoning oil from 
under the naval reserves. The challenge of the so-called rule of capture—oil be-
longed to the land on which it was extracted, even if that oil originated under 
a neighboring property—pointed to the difficulty of melding legal concepts of 
land ownership with the stubborn geology of oil pools. Owing to these complex 
legal issues and continuous litigation with oil producers within the reserves, the 
navy struggled to gain full control.93

To address these problems, Daniels established the Fuel Oil Board in May 
1916. Comprised of technical experts from the navy, the board investigated the 
state of commercial oil production and assessed the future fuel needs for the de-
partment. Fitting with the navy’s broader focus on logistics, the board’s charge 
included investigating the economics of fuel oil purchasing, how this fuel should 
be purchased, and most importantly, from where the navy might expect its fu-
ture supply to come. As it conducted its study, the board painted an unsettling 
picture of oil and American security. “Oil fuel is vitally necessary to the Navy 
because its use contributes directly to the fighting efficiency of the fleet,” noted 
one report in September 1916. “Although this nation has, for a number of years, 
produced the greater part of the world’s supply of petroleum, our deposits are 
being exploited at a rate which, if continued, will exhaust them within thirty 
years.” It was an assessment drawn from experts at the Geological Survey. In re-
sponse, the board called for “assuring an adequate, dependable supply of petro-
leum for the future at prices which will not be prohibitive.” Its members gave a 
clear endorsement of naval control over the petroleum reserves and argued for 
prioritizing the exploitation of Mexican oil, examining the possibility of requi-
sitioning oil-bearing Osage Indian lands in Oklahoma, and adding a further 
fail-safe by acquiring a vast reserve of oil shale. As they starkly explained, “It is 
no longer safe for us to depend upon the commercial petroleum market.”94
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This planning was interrupted by the entrance of the United States into 
World War I, where for the first time oil joined coal as an energy source 
possessing strategic and logistic significance. “No other power is in sight” 
wrote Daniels about fuel oil, “and we can not assume that other power suitable 
for ship propulsion will be discovered.” This was, of course, not entirely true—
the navy still burned the same coal it had for decades. Yet even during war, 
Daniels’s concern was less for the present conflict than for naval fuel a genera-
tion hence in wars that nearly all assumed would be fueled by petroleum. Ac-
cording to Paymaster General McGowan, with the commitment to oil-burning 
vessels having been made, “there will be too much of the nation’s capital in-
vested in the floating armed forces to follow any such short-sighted policy as 
has been advanced by the advocates of tapping the naval fuel reserves.” Drain-
ing the reserves for present needs, McGowan believed, would be catastrophic, 
but so too would allowing its fuel to remain in the ground without providing an 
adequate network of above-ground tank storage. In his annual reports, Daniels 
repeatedly admonished Congress to plan for the future.95

As it did with coal, war mobilization gave government planners new experi-
ences with the management of oil. Yet within Harry Garfield’s Fuel Adminis-
tration, oil never received the same focus as coal. Consumed with managing in-
dustrial and railroad coal demand, Garfield only belatedly established an oil 
division at the end of 1917, when domestic price increases, lagging production, 
and uneven refining of petroleum products made the industry’s problems in
escapable. Garfield appointed Mark Requa to lead the Fuel Administration’s Oil 
Division. Requa, a protégé of Herbert Hoover from the Food Administration, 
tried using the power of the Lever Act to foster industrial cooperation to coor-
dinate wartime needs. Requa brought with him the conviction that since the 
“war cannot be won without the products of petroleum,” he had the duty to de-
ploy whatever legal means were available to support the war effort. Speaking in 
July 1918 before the National Petroleum War Service Committee—the indus-
trial board he had reorganized to coordinate with producers and oil servicers—
Requa declared “that individualism is for the time submerged.” As for increas-
ing production, he pushed wildcatters to drill more, drillers to develop fields 
with an eye toward conservation, and consumers to burn natural gas instead of 
oil whenever possible. In the face of opposition from the navy, the Federal Trade 
Commission, the Geological Survey, and the Council of National Defense, he 
joined western drillers in calling for production on the naval petroleum reserves. 
Yet while Requa spoke to producers about his power under the Lever Act “to 
requisition necessaries for the army and navy or any public use connected with 
the common defense,” Garfield and Wilson never supported using these kinds 
of coercive measures to procure oil, even though they were invoked to secure 
coal. Historian John G. Clark has noted the difference was most likely due to 
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the greater political power commanded by the more concentrated oil industry. 
Whatever the reasons, Requa was also unable to open Elk Hills and Teapot 
Dome to production.96

After the armistice, Congress returned to peacetime legislating, and among 
its first orders of business was updating the country’s public lands laws. The 
issue had been debated to an unsuccessful conclusion for a decade. When it 
came to oil production on western federal land, existing laws encouraged pro-
ducers to drill on prospective oil land in order to stake claims for future produc-
tion, necessary steps for ultimately patenting the land into private hands. The 
process led, however, to market oversaturation with oil and chronically depressed 
prices, not to mention wasted oil. One faction of conservationists argued that 
the government ought to seize control of production itself; a more moderate one 
proposed introducing the leasing of mineral land under conditions Washington 
could closely regulate. After intense debate and negotiation, in February 1920, 
Congress passed a leasing law that set rules for prospecting and claiming land, 
resolved various outstanding conflicting land claims, and provided for a 37.5 per-
cent royalty payment on oil produced to the state containing the leased federal 
land. Just over three months later and under intense pressure from the soon-
to-be ex-navy secretary Daniels, Congress added an amendment to the yearly 
naval appropriation bill that finally granted the navy broad control over the pe-
troleum reserves. With formal “possession” of the reserves, the secretary could 
now “conserve, develop, use, and operate the same in his discretion, directly or 
by contract, lease or otherwise, and use, store, exchange, or sell the oil and gas 
products thereof, and those from all royalty oil from lands in the naval reserves 
for the benefit of the United States.” Daniels left office believing that he had fi-
nally secured the future supply of naval oil and thus guaranteed that the needs 
of American defense would be met.97

Defenders like Daniels of keeping navy oil in the ground represented their 
view, which they characterized as in the national interest, as widely shared 
among members of the service. When Thomas Walsh, the assiduous Montana 
Democrat who spearheaded the Senate’s Teapot Dome investigation, later called 
navy witnesses, nearly all had experience managing and protecting the reserves 
and had opposed transferring them from the navy to the Interior Department. 
At one of Walsh’s hearings on Teapot Dome, Commander H. A. Stuart revealed 
during testimony that when he had learned of the reserves’ proposed transfer to 
Interior, he had appealed to John Keeler Robison in the chief of operations’ of-
fice and pleaded with him to do whatever he could to prevent Interior from 
gaining control. Stuart’s chief, Robert Griffin, the admiral and former head of 
the Bureau of Steam Engineering, had worked for years to secure the petroleum 
reserves for the navy and had tried to maintain some measure of naval control 
after their transfer. After Walsh began his investigation, an outraged (and out 
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of office) Josephus Daniels connected the senator to Griffin, who began quietly 
providing Walsh with the names of officers who were knowledgeable on the 
subject and sympathetic to his view, mostly fellow engineers who had served 
under him and with firsthand experience with the reserves, among them Stuart.98

Unlike these officers, those working with war planning and logistics saw the 
value of the reserves very differently. Just as Walsh queried Griffin for experts 
on the reserves, he likewise asked the General Board to provide a list of poten-
tial witnesses, which returned an entirely different list, this time officials from 
the Bureau of Supplies and Accounts, which managed fuel logistics, the Bureau 
of Yards and Docks, which superintended fuel storage, the War Plans Division 
of the Office of Operations, and Robison’s Bureau of Steam Engineering. Of the 
six officials recommended, Walsh called but one, the chief of Bureau of Yards 
and Docks, but under Walsh’s questioning, this official only answered questions 
about contracts for dredging Pearl Harbor. It was hardly clear from Walsh’s ex-
tensive hearings, but different branches of the navy held different views about 
the relative merits of leaving oil underground or producing it for storage in tanks 
above ground. According to Frank Schofield of the General Board, naval offi-
cers mostly supported undertaking immediate production from the petroleum 
reserves. He reported that no one had contemplated asking Congress for a spe-
cific appropriation for additional fuel storage; rather, everyone expected “roy-
alty oil”—the government’s share of oil produced on the reserves it received as 
lessor of the land—to fund what naval planners on the General Board, in the 
bureaus, and around the chief of naval operations believed to be needed con-
struction. Yet few of the officers holding this view ever received invitations to 
testify on Capitol Hill.99

To the dismay of conservationists, these high-ranking officers supported 
turning the fields over to Interior for leasing. To the disappointment of H. A. 
Stuart, the architect of this plan was John Keeler Robison, who had left his post 
with the chief of operations to become chief of the Bureau of Engineering in the 
fall of 1921. In his new position, Robison received an admonishment from navy 
secretary Denby that the navy had entered a period of retrenchment and not a 
dollar was available for anything but the urgent needs of national defense. In 
fact, Congress had just passed the Budget and Accounting Act of 1921. Among 
its provisions, the act created the Bureau of the Budget, requiring the president 
to coordinate spending requests from across the executive branch and send an 
annual budget proposal to Congress. From the perspective of the navy, the new 
process upended its traditional way of doing business with Congress. Previously, 
officers could present their wish lists directly to lawmakers and hope for autho-
rization acts that approved and funded ship construction or base fortification. 
Now, funding requests passed first through the Bureau of the Budget, and the 
Harding administration (which eagerly embraced the new system) was resolved 
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against funding any program not already separately authorized by Congress, a 
policy of which the navy’s war planners were all too well aware.100

Among the planners, Robison was acutely aware of the department’s 
deficiencies—the “insistent and immediate” need for oil, as he put it—yet be-
lieved that there was still one untapped naval fund. Under the leasing act passed 
in February 1920, the government had settled with oil drillers it argued operated 
on Naval Petroleum Reserve No. 2 (Buena Vista Hills) illegally. This field was 
a checkerboard of public and private ownership. As part of the settlement, the 
navy agreed to receive royalties from continued production there. Additionally, 
the government drilled some twenty wells in Naval Petroleum Reserve No. 1 
(Elk Hills) to offset oil drainage from production outside the reserve. Millions 
of dollars flowed into the Treasury from the sale of this oil, yet the revenues were 
not credited to specifically naval accounts. Robison believe they could be, pro-
vided the revenue was used only to fuel the fleet and fund construction of fuel 
storage tanks needed to do so. Under later questioning by Tom Walsh in the 
Senate, Robison insisted that despite the agreement with the Interior Depart-
ment, the navy retained as much control over the reserves as it had previously, 
as it maintained veto power over any changes to oil leasing policy. When asked 
by an incredulous Walsh what Interior received if not control, Robison had a 
simple reply. “Work,” he said, “and nothing else.”101

For Robison, the work was an attempt to solve the problem of perceived fuel 
shortages using the bureaucratic and material tools he believed he had available. 
Under the terms of the original contracts, the government leased land in the 
California naval reserves exclusively to Ed Doheny’s Pan American Petroleum 
and Transport Company and in Wyoming’s Teapot Dome reserve to Harry Sin-
clair’s Mammoth Oil. In return, the government claimed up to 50 percent of 
the oil produced as a royalty (with lower royalty percentages for lower produc-
tion). Then, in an unusual provision, instead of taking physical possession of the 
royalty oil, the government received from the producers a specially designed “oil 
certificate,” which the government could redeem from Doheny and Sinclair for 
a range of services. The navy anticipated initially redeeming the certificates to 
fund construction of a network of naval oil storage facilities. Once the compa-
nies completed the storage tanks, the navy would redeem additional certificates 
to fill them with fuel oil for naval ships or with other refined petroleum prod-
ucts like gasoline, kerosene, or lubricating oils. When Robison presented the 
proposal to the counsel of bureau chiefs, it was largely endorsed, with the chief 
of naval operations, Robert Coontz, and his assistant chief, William Cole, 
among the supporters. These officers handled war plans and studied fleet logis-
tics and as naval leaders, felt deeply insecure about their fuel.102

Though the policy took shape over the course of 1921, by the time the Sinclair 
contract for leasing Teapot Dome was signed in April 1922, navy logisticians 
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had an additional reason for worry. In February 1922, representatives of the 
United States, Britain, Japan, France, and Italy met in a conference to limit naval 
armaments. The most consequential result was the Five-Power Treaty. Head-
lines trumpeted the treaty’s restrictions on battleship construction. Less no-
ticed was its article 19, which placed limitations on colonial fortifications in 
the Pacific. Contrary to the wishes of the navy, the treaty froze base construc-
tion at all American Pacific territories except along the West Coast and conti-
nental Alaska, by the Panama Canal Zone, and in Hawaii. All the rest—the 
Aleutians, Guam, the Philippines—were subject to treaty restrictions of no new 
fortifications, including no additional fuel storage facilities. Under the treaty, 
naval planners witnessed the upending of two decades of war planning intended 
to establish fuel reserves to reach Asia and operate there unhindered. The treaty 
forced navy strategists and logisticians to concentrate the entirety of their plan-
ning for fueling war at the one remaining western outpost: Pearl Harbor.103

Ultimately, the treaty posed a paradox for American naval planning. It was 
designed to prevent an arms race in capital ships from escalating and to decrease 
the likelihood of war, yet by facilitating international cooperation and thus in-
creased global trade, it encouraged precisely the kinds of economic rivalries 
and competitions that many Americans in the 1920s presumed led to war. Sig-
natories, including the United States, did not look for loopholes in the restric-
tions merely from cynical or militaristic motives but also because they had 
convinced themselves that preparedness would temper these second-order con-
sequences. As the treaty limited the construction of new fuel storage in outly-
ing territories, Americans immediately set out to accelerate the conversion of 
their remaining coal burners to oil, thus increasing their steaming distances by 
50  percent. From the planners’ perspectives, the limitation on fortifications 
introduced a tremendous obstacle to preparedness. “If anyone asks why forti-
fied outlying naval bases expedite naval action,” explained navy secretary 
Edwin Denby, “the answer lies in the extent of the logistic support a great na-
val expedition requires.” Denby noted the vast quantity of oil tankers likely re-
quired for war in east Asia and the vulnerability of stored fuel in the absence of 
fortifications. “The permanent and secure defense of suitable outlying positions 
and the accumulation there of suitable fuel reserves will put more speed into 
the ships of the fleet advancing to war than any other act of which I know,” he 
observed. Yet with the naval treaty, the only outlying Pacific base available for 
fortified fuel reserves was Pearl Harbor.104

After the Teapot Dome scandal broke, the extent of American logistic weak-
ness became widely known. Curtis Wilbur, Edwin Denby’s successor heading 
the Navy Department, explained to Congress in 1924 that while it was likely 
that no other great naval power had more than a three-year reserve fuel oil sup-
ply, the American navy had fuel that would last barely six months. Worse, these 
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projections accounted for only peacetime operations. During war, fuel supplies 
might last less than a single month.105 Ted Roosevelt, still assistant secretary, 
reported that on the Pacific coast, naval reserves could barely meet a third of 
anticipated needs, while things appeared even worse in the Atlantic. Oil reserves 
at Pearl Harbor measured about 1.75 million barrels; then current war projec-
tions for the Pacific estimated future consumption at 70 million barrels for the 
first year of fighting alone.106

As Walsh’s Senate committee uncovered the details of the deals, the coun-
try learned how navy planners had tried to manage their fuel problem within 
the new statutory and diplomatic constraints. The contract with Sinclair’s Mam-
moth oil specified twenty-seven ports where the navy might desire oil storage 
facilities, from Machias, Maine, to Houston, Texas, to Guantanamo Bay, Cuba, 
for an estimated total construction cost of $25 million (or over $300 million in 
contemporary dollars). A subsequent contract identified the first four locations 
as Portsmouth, New Hampshire; Melville, Rhode Island; Boston; and York-
town, Virginia; when the scandal broke, only work on the Portsmouth storage 

August 1919 photograph of the coaling station at Pearl Harbor. Though the station was 
always smaller than naval logisticians desired, in the two decades after 1898, fueling in 
Hawaii took on an increasingly important role in American naval strategic planning. 
Note the oil tanks in the lower left; between 1940 and 1943, the navy would replace these 
vulnerable aboveground tanks with a series of massive, underground ones at Honolulu’s 
Red Hill. Folder 71-CA-160B, box 160, RG 71-CA, NARA-2.
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facility had begun.107 The deal with Doheny’s Pan American similarly provided 
for fuel storage construction in the Pacific for an estimated cost of $15 million 
(or nearly $200 million today). On top of construction costs, the deals provided 
for an estimated $60 million worth of refined fuel oil, diesel fuel, lubricating oils, 
and other products to fill those storage tanks, bringing the total expense to over 
$100 million ($1.3 billion today). The navy anticipated meeting these vast ex-
penses ultimately from the sale of oil from Elk Hills and Teapot Dome. Con-
gress, however, had never appropriated anything beyond a mere $500,000 to-
ward fuel in 1920.108

For supporters within the navy, the contracts helped in many ways. They 
served to test the petroleum reserves for exactly how much oil they contained 
(a significant advantage if this time-consuming work had to take place during 
an emergency). If the reserves did prove to be oil rich, the plan anticipated tak-
ing crude oil from where the navy could not use it (like landlocked Wyoming) 
and turning it into refined products that could be used in key navy yards. The 
contracts additionally helped modernize the navy’s underfunded logistical net-
work of storage tanks, which planners long believed insufficient under various 
war-planning scenarios. Indeed, in his justification for the new policy, Secretary 
Denby cited logistic studies for war operations, though the supporters rarely fo-
cused on this sensitive detail of defense vulnerability, preferring instead to rely 
on anxiety over the uncertain volume of oil contained in each reserve and fears 
about drainage by neighboring properties. Of course, the terms of the contract 
also sidestepped Congress’s role in appropriating specific amounts for specific 
purposes. The navy essentially began generating its own revenue to use for 
its own purposes—a circumvention of Congress that infuriated even those 
House and Senate Republicans most inclined to protect Albert Fall and the 
administration.109

In many ways, an observer’s view of national security shaped reaction to the 
scandal. As the story broke in 1923 and 1924, the leading conservationists in gov-
ernment service, like the director of the Geological Survey, George Otis Smith, 
focused less on the corruption evident in the leases than on the damage it did 
to national security. As a leading proponent of the gospel of efficiency, Smith 
insisted it was the “un-business-like” approach to government oil that was the 
true crime. Smith reserved particular scorn for the deal to exchange royalty oil 
for storage tanks, as the price of oil then was relatively cheap and that of con-
struction relatively dear. “In the name of good business,” Smith caustically ex-
plained, “the Navy’s oil has been ‘saved’ by spending 92 barrels out of every 
100 barrels extracted from the California reserves in order to put less than 8 
barrels into storage. That kind of liquidation of an irreplaceable asset must sug-
gest to you business men only the desperate effort of a landowner facing bank-
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ruptcy, surely not the deliberate policy of a great nation planning for a long 
future.”110

Perhaps, but Smith was a geologist, and Robison was the head of the navy’s 
Bureau of Engineering. When questioned by Irvine Lenroot, the Republican 
senator who chaired the Public Lands Committee charged with investigating the 
matter, Robison insisted that Congress’s action in 1920 delivering control of the 
reserves to the Navy Department authorized protection of the oil, not merely pres-
ervation of it in the ground (as most in Congress believed they had intended). 
For Robison, opening up the reserves was itself intended to defend national se-
curity. Even members of Congress conceded that drilling to prevent drainage 
by neighboring landowners was necessary to protect the naval asset; for Robi-
son, this was only a small part of what was really needed to protect national se-
curity. When Lenroot asked him if he thought Congress would have allocated 
the huge $100 million sum needed for constructing a fuel storage network, 
Robison replied yes. When the skeptical Lenroot further inquired whether he 
thought Congress would have consented to the navy’s deal to exchange two bar-
rels of oil in the ground for only one in royalty, Robison again replied yes. 
Robison’s explanation to the incredulous Lenroot suggests the global dimensions 
of this attempted security strategy: “If we had where we needed sufficient quan-
tities of oil,” Robison explained, “war would never come within our coasts. 
That is the object of the navy: To make it impossible that any war in which this 
Nation engages shall be one of invasion of our country, and with oil where we 
need it we can accomplish that mission. That is why I want oil where we need 
it rather than in the ground anywhere.” Through these arrangements, Robison 
anticipated ultimately setting aside some 40 million barrels of oil for future 
emergency use.111

As the scandal came to light, Ted Roosevelt conceded that transferring the 
reserves from the navy to Interior was probably illegal, that the secret leases were 
a mistake, that opening production on the reserves not merely to prevent drain-
age was wrong, and that Albert Fall had been corrupt all along. Still, even as 
the government expanded its investigations in the summer of 1924, Roosevelt 
maintained, surprisingly, that the actual terms of the contracts, especially with 
Sinclair, “were good business propositions.” Good, because they helped advance 
the construction of strategically placed oil storage facilities the navy had already 
decided it needed.112 Roosevelt conceded that naval reserve oil, which he called 
“an important part of the national insurance,” ideally should remain under-
ground but insisted that when oil must be drilled, it must be stored above 
ground. Roosevelt argued that even if all leases to Doheny and Sinclair were in-
validated by the courts, many of the wells then under production could not be 
shut down, in large part to protect against drainage. Further production would 
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accrue to the navy’s account—some 100,000 barrels per month from Naval Pe-
troleum Reserve No. 2 alone—and would need to be stored somewhere. At the 
same time, the navy’s barely 4 million barrels worth of existing storage was 
nearly full. The facilities at Pearl Harbor, already by 1924 some 70 percent com-
plete, would add over 2.5 million barrels of storage; the 90 percent complete 
system in Portsmouth would add another 300,000 barrels of storage. Roosevelt 
implored Congress to permit the two companies under the Teapot Dome cloud, 
Ed Doheny’s Pan American Petroleum and Transport in Pearl Harbor and 
Harry Sinclair’s Mammoth Oil Company in New Hampshire, to complete the 
work they had begun for an additional $2.5 million.113 The government’s special 
counsels conceded that the almost completed work should be finished (so as not 
to be wasted), but they, and Congress, refused to go along with any further en-
tertaining of oil leasing for fuel storage. As a result, with only a few exceptions, 
there was little subsequent development of the naval fueling network until World 
War II. By then, logistics had gone from marginal tool of mid-level bureaucrats 
to a principal lens through which American war planners conceived of national 
security.

The New Science
World War I changed the calculus of American interests with respect to fuel. For 
oil especially, the needs of the navy and commercial shipping remained central, 
but the American interest now extended to the already vast and growing domes-
tic market for powering cars, trucks, and ships. Looking to the postwar pe-
riod, a joint statement by the heads of the Bureau of Mines, Geological Survey, 
and Fuel Administration anticipated skyrocketing oil consumption alongside 
diminishing volumes of harder-to-reach petroleum. The fuel experts pleaded for 
“sympathetic Government cooperation in acquiring additional foreign sources 
of supply and by protection of properties already acquired,” a proposal they 
couched in terms of a broad, national interest in oil. “This means a worldwide 
exploration, development, and producing petroleum company financed with 
American capital, guided by American engineering, and supervised in its inter-
national relations by the United States Government. In its foreign expansion, 
American business needs this Governmental partnership, and through it the in-
terests of the public can best be safeguarded.” It was a proposal that would be 
raised repeatedly over the following quarter century.114

World War I also produced among administrators and broad swaths of in-
dustry and labor alike an increased desire for government supervision of fuel in-
dustries. A 1919 symposium between coal operators, the United Mine Workers, 
and the wartime Fuel Administration produced a call for continued, permanent 
cooperation. “The public interest is violated by the existence of any such con-
ditions,” they wrote in a joint statement, warning of a return to prewar overpro-
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duction, ill health and job insecurity among miners, and poor coal quality for 
consumers. “Some form of governmental regulation must be exercised in order 
to avert disaster.” The groups called for federally licensing coal operators, strictly 
regulating prices and wages, exempting the industry from antitrust laws, and 
making the Fuel Administration a permanent agency that could promote con-
servation, trade regulation, and the settlement of labor disputes. The head of the 
Fuel Administration, Harry Garfield, went so far as to propose reorganizing the 
executive branch: a political cabinet would handle affairs of state and an indus-
trial one would supervise agriculture, commerce, labor, transportation, and 
fuels. To aid the industrial cabinet, he suggested collecting all the government’s 
technical bureaus from chemistry to the National Academy of Sciences to the 
Interstate Commerce Commission into a single “Commission of Science and 
Statistics.”115

Garfield’s dramatic plan never took hold, but the significance of coal and oil 
to national security remained permanently transformed. With respect to the 

Scene from a ship collision at the Brooklyn Navy Yard’s coal pier, August 1920. This 
ship is positioned to receive coal from the bunker above. The soot on the seamen’s 
faces underscores one reason naval officers and crew alike welcomed the transition to 
oil fuel, a process that accelerated over the coming decade. “New York—Navy Yard—
Coaling Plant,” folder 71-CA-271A, box 271, RG 71-CA, NARA-2.
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navy, a consensus gradually emerged both within and without the government 
that the problems of the naval oil supply were inseparable from the problems of 
the national oil supply. For many, the challenges of logistics planning and the 
ever growing need for oil demanded a new role for the federal government. Oil-
man Henry Doherty of Cities Services entreated the government to abandon 
the rule of capture and asked it to take a less myopic view of the security issue. 
To the chief of the Geological Survey, George Otis Smith, Doherty observed 
that “you can not solve the problem of a supply of oil for our navy without bring-
ing about radical changes in the production of oil.”116 In 1924, Doherty con-
tacted President Coolidge, urging conservation in oil fields. Smith concurred, 
observing that roughly 30 percent of the yearly production of domestic oil came 
from newly drilled fields and that a full half of the oil in new fields was pumped 
within its first two years of production. Smith noted that “from the point of view 
of national security” the nation was obligated to preserve its oil supply when the 
burning of coal would suffice.117 Coolidge was encouraged by interior secretary 
Hubert Work to invite Doherty to express his concerns in person to the four 
cabinet secretaries most directly affected by the oil situation—those of the in-
terior, commerce, war, and the navy.118

With Smith’s support, Doherty’s arguments succeeded. On December 19, 
1924, Coolidge notified the four secretaries of their appointment to the new Fed-
eral Oil Conservation Board. National security was foremost on the president’s 
mind, an issue that now concerned more than the fuel demands of naval ves-
sels alone. “Developing aircrafts indicate that our national defense must be sup-
plemented, if not dominated, by aviation,” he wrote. “It is even probable that 
the supremacy of nations may be determined by the possession of available pe-
troleum and its products.” Chaired by Secretary Work, the board was charged 
by the president with studying the state of the entire petroleum industry to de-
termine the volume of waste and what conservation measures might be imple-
mented by the federal government. Thus by early 1925, the question of the se-
curity of the naval fuel supply was expanded to address the conservation needs 
of the nation as a whole. The Federal Oil Conservation Board extensively stud-
ied oil issues affecting the nation until 1934, serving as the de facto conduit of 
petroleum information and policy until New Deal policies further altered the 
terms of political debate.119

Within the navy, too, the war brought about a transformation in planning. 
According to one officer, C. S. Baker, from the war experience “there has arisen 
a modern aspect of logistics, far broader than that of the past.” Mobilization 
ceased to be the province of strictly military planning, let alone an academic 
exercise. Its scope had expanded, too, for after the war, writers and lecturers at 
the Naval War College went beyond the narrow conception of logistics as en-
abling naval strategy and announced instead “its national aspect.” Logistics be-
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came a topic of national reach. The new conception embraced the mobiliza-
tion of financial resources through taxation and borrowing, the alliance with 
industry to produce war materiel like ships, munitions, and fuels, and the pro-
vision of vast amounts of food, fuel, and other resources to Americans and their 
allies. Baker called the world war “the greatest problem in logistics ever given 
to a warring power.” But even that problem would pale before whatever chal-
lenge came next. “Success in the future,” Baker declared, “more than ever, will 
depend on a greater task, that of the mobilization of a nation’s finances, re-
sources, materials and man power and their employment in the most effective 
way.”120

Logistics once meant managing the resources of war. Now, it meant manag-
ing the resources of the entire country. By the 1920s, according to Baker, logis-
tics involved “the mobilization of a nation’s energy.” It embraced what he called 
“industrial strategy, national efficiency.” Logistics was “professional war.” In the 
1890s, the subject was subordinate to strategy. In the 1910s, naval thinkers be-
gan considering logistics and strategy as conceptual equals. After the war, the 
study of mobilization fully inverted the old order. Put another way, by the 1920s, 
logistics was war.121 What was more, logistics in the 1920s not only embraced 
“the study of the processes and sufficiency of production, storage, transport, and 
distribution, from the standpoint of their dependency upon the country’s inter-
nal facilities,” according to Robert Coontz, who had recently stepped down 
from his post as the chief of naval operations, but also went “far afield into the 
and to the root of the country’s external policies.”122

Instruction on logistics at the War College also changed. Unlike many of his 
predecessors lecturing on this topic over the previous fifteen years, the new head 
of the college’s Logistics Section, Reuben E. Bakenhus emphasized the novelty, 
not historical continuity, of logistical problems. Bakenhus rejected appeals to 
dictionaries or prominent nineteenth-century military thinkers for the proper 
boundaries of the subject, insisting instead that to understand the meaning of 
logistics “the dictionary writer should come to the War College and not the War 
College to the dictionary.” The war and industrial revolution had so transformed 
the field that “we may suffer if we adopt a dictionary definition . . . ​or take the 
viewpoint of some authoritative writer of the past.” Moreover, he explained, “we 
may not suffer from the limitations of previous thought on the subject while tak-
ing full advantage, at the same time, of all that has been written.” In 1926, 
Bakenhus twice repeated for his students a statement from the college’s sibling 
institution, the Army War College: “The greatest difficulty in executing all 
phases of the War operations lies in logistics.” When he recited it the second 
time, Bakenhus emphasized “greatest,” “all phases,” and “logistics.”123

While early logistics study at the college emphasized supplies and provi
sioning—fueling the fleet representing the most studied and most important 
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example—logistics after the war embraced what Bakenhus called “a broader 
subject.” This “broader” conception moved beyond the navy itself to include 
both the larger industrial and material activities that made naval warfare pos-
sible. In addition, it embraced the navy’s role in maintaining the economic life 
of the nation whether at war or at peace. Postwar logistics thus included not only 
coal, oil, and materiel for the navy alone but the broad spectrum of “strategic 
raw materials” available only from overseas from metals like antimony, chro-
mium, and manganese to food products like coffee and sugar. The details of 
these materials were kept secret from the broader public, and students were ad-
vised to consult the college’s archives for specifics. Materials questions also in-
cluded sources of supply, the trade routes these supplies followed, and the effects 
of possible war on them. Fuel shaped industrial productivity and economic mo-
bilization. National wealth shaped the economic limits of peace and war.124

In the classroom, War College instructors approached the subject from both 
theoretical and practical levels. Theoretically, students studied constraints like 
the physical characteristics of landscapes and weather, supplies, and finances. 
They learned how to address increasing scales of complexity, from ensuring the 
mobility of individual warships and the larger fleet of repair ships, merchant ves-
sels, and other auxiliaries that facilitated the activities of warships to managing 
the global network of naval bases, themselves connected to the vast “natural re-
sources of the nation and its mercantile and industrial facilities.”125 In terms of 
practical calculations, they studied innovations like the “logistic allowance” for 
coal or oil, a figure devised by logistics planners to make future fuel consump-
tion more predictable.126 Students also studied and helped develop war plans, 
most importantly War Plan Orange for defeating Japan, which included increas-
ingly elaborate procedures for logistics, especially with regard to fueling.127

As the conception of naval logistics broadened to include strategic raw ma-
terials, the implications on naval strategy likewise broadened. “If we must have 
a detailed knowledge of our own strategic raw materials and their sources of sup-
ply and rates of trade,” Bakenhus lectured, “then we must also have the same 
information as to the enemy’s strategic raw materials.” This subject became one 
of widespread study in the 1920s, and this sort of thinking in terms of strategic 
raw materials could also influence students’ perception of the character of in-
ternational rivalries, at times in a way that led them to erroneous conclusions. 
Several students of the logistical aspect of economic growth concluded that Ja-
pan’s lack of certain materials in both its home islands and its colonies in 
nearby mainland Asia necessarily implied that it could “never become a first 
class industrial nation.” If this analysis proved conclusive, observed Bakenhus, 
“it would have a profound effect on the feeling of security which the United 
States might have.”128
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At its center, the emergence of logistics was an effort to increase this feeling 
of security in an inherently and increasingly insecure world. Despite America’s 
newfound wealth, material abundance, and technological innovations, the 
country’s war planners always saw the next war on the horizon and they never 
felt prepared. Logistics brought order to the chaos. It made planning for ever 
more awful wars a business proposition. It made officers question war plans but 
not the national policies that contributed to or helped prevent war. It offered the 
illusion that securing particular quantities of fuel or planning wartime opera-
tions would mean certain victory. It promoted the idea that ensuring supplies 
of fuel brought security, but it did not consider the geopolitical costs of those 
supplies. The study of logistics may have helped link energy to American na-
tional security, but it did little to explain what American interests were worth 
securing.



conclusion

Energy and Security  

in Perspective

We undoubtedly have more oil than any other industrial nation, but certainly 
far from enough.

George Otis Smith, “A World of Power,” (1925)

In March 1941, members of the House of Representatives worried about petro-
leum pipelines. As war expanded across Europe and Asia, federal agencies like 
the National Resources Planning Board and the Office of Production Manage-
ment had begun surveying the materiel that would likely prove essential should 
the United States join the conflict. Unsurprisingly, petroleum ranked among the 
most essential commodities they examined, and though the oil industry con-
tinued to earn its reputation for waste and mismanagement, government bu-
reaucrats expressed reasonable optimism that enough unused capacity existed 
in the ground, in refineries, and in transportation networks to fuel a war effort 
successfully.

There was only one problem. Some 95 percent of the oil consumed along the 
Atlantic arrived by a fleet of some 260 tankers, mostly from the Gulf of Mex-
ico. By early 1941, a host of pressures strained this transportation route. After 
twenty years of service, many tankers were approaching the end of their useful 
lives. Others had been discharged from the service to aid Britain, replacing ships 
sunk at sea. As for the fleet’s newest and largest vessels, they had already been 
drafted into emergency naval service, a prospect looming for additional ships as 
well. Rough winter weather conditions delayed the voyages of the vessels re-
maining. Should the United States enter the war, worried the Roosevelt ad-
ministration, this already-taxed infrastructure could prove especially vulnera-
ble to disruption. A disruption in the flow of tankers would mean cutting off 
the densely populated Northeast from vital supplies of gasoline, lubricants, and 
heating oil. “It is in the interest of national defense to augment currently these 
facilities,” Roosevelt wrote of the Atlantic oil corridor in an appeal to Congress.

The obvious solution to the transportation problem would be to construct 
domestic pipelines to carry both crude and refined oil products directly from the 
Gulf of Mexico to markets along the Atlantic. Most oil companies endorsed 
the measure, but pipelines meant politics. Lines from gulf refiners to Atlantic 
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consumers would have to cross the southeastern states, and railroad corpora-
tions there pressured state officials, especially in geographically critical Georgia, 
to prevent any future competitors from gaining rights-of-way at their expense. 
In Congress, the response of the House Committee on Interstate and Foreign 
Commerce was H.R. 4816, a bill that would allow the government to declare 
certain pipelines critical to national defense and ensure that any desired route 
could be built under eminent domain. With the president’s backing, the com-
mittee opened a series of hearings to air the issue and assemble support for a 
national defense pipeline bill.1

To the surprise of the committee, however, even the fact that the president 
had designated these pipelines as critical to national defense did not persuade 
logisticians from either the army or the navy that this assessment was correct. 
Despite Roosevelt’s call and the endorsements of the secretaries of war and the 
navy, the officers dispatched to testify to Congress had a different understand-
ing of what energy for national defense meant. Major Clifford V. Morgan of the 
army astonished the committee by explaining “that from a strictly military point 
of view, the War Department has very little interest in the bill.” Rear Admi-
ral H. A. Stuart of the navy, acutely aware of his audience, called the pipelines 
“desirable at least” for national defense, “generally speaking” and “as a broad 
picture,” but demurred from calling them “necessary.” He further insisted that 
private industry should construct and pay for them, not the government. What 
then was the national interest in energy? What were the proper energy needs for 
national defense or national security? The House hearings revealed that the 
terms remained contested.2

Both army and navy war planners believed they had a good handle on pro-
spective wartime needs. Since the end of World War I, neither service had ignored 
the details of future mobilization. Ever since the Wilson administration, the ser
vices had devoted sustained attention to war planning and logistics calculations. 
The navy expanded and refined its war plans for various scenarios, building on 
the methods and bureaucracy it first put in place when Franklin Roosevelt had 
been assistant secretary. By the beginning of World War II, the navy’s Bureau 
of Supplies and Accounts boasted that it had performed some five million cal-
culations to plan for the mobilization of fourteen thousand separate articles, 
chief among them petroleum. Its intelligence operatives also kept a close eye on 
the fuel strategies of prospective rival powers. Outside of naval offices, however, 
a general lack of urgency or enthusiasm in Congress about defense spending 
meant fueling facilities vigorously discussed since the 1920s were built only 
slowly, like the underground storage tanks belatedly begun at Pearl Harbor in 
1940 and only finished between September 1942 and July 1943.3

The army came later to the planning game than the navy. Prior to World War 
I, both political aversion to excessive militarism and bureaucratic infighting 
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within the War Department prevented it from engaging in excessive speculation 
about future large wars. War planning efforts, as conducted by the Army War 
College after its creation in 1903, instead focused on small-scale operations, like 
occupying Cuba and campaigning for Pancho Villa in Mexico between 1916 
and 1917. After a chaotic administrative experience during World War I, how-
ever, in 1920 Congress charged the army’s General Staff more explicitly with a 
duty to plan for war. Two years later, fearful of overlap and jealous of their own 
authorities, the two services created the joint army and navy Munitions Board 
to coordinate mobilization plans. For several years, the services still largely 
planned separately but over time came to coordinate more and more. Planners 
in the army feared their work would be wasted if war brought a prioritization 
of naval needs, while planners in the navy feared an emergency would give the 
army authority over at least some of the navy’s perceived domain and create 
needless delays. Their cooperation was never complete—the navy continued to 
insist on different war plans for specific contingencies, the army always on a full 
mobilization—but at least they had begun talking.4

By the time the House Committee on Interstate and Foreign Commerce met 
in 1941, logistics plans for both services anticipated that a complete war mobi-
lization would create a demand for some 125 million barrels of crude oil per year 
between the army and the navy. This was a large volume but still less than 
10 percent of total national output. Of that 10 percent, planners estimated that 
the navy would consume an overwhelming share—some 80 percent—mostly as 
fuel oil. As for the army, it conveyed the impression that its strategic dependence 
on oil was limited. When House committee members worried that their hear-
ing might divulge classified information, the army’s witness shrugged, remark-
ing that “our requirements are so small that if everybody knew them, it would 
not affect us strategically.” In light of the central importance oil would play in 
World War II, this statement sounds astoundingly naive, but at the time it re-
flected certain common assumptions about fueling modern war: that then cur-
rent domestic oil production would be sufficient to meet wartime needs, that no 
operation could conceivably require more than a tenth of that amount, that oil 
production was sufficiently large that prioritizing civilian uses would be unnec-
essary, that even if some kind of civilian curtailment were necessary, especially 
of gasoline, this consumption could be effectively halved without any deleteri-
ous consequences for the war effort. Both the army and the navy, in short, saw 
the energy aspect of national defense as fueling the army and the navy alone.5

Increasingly, the view of the services appeared too narrow. While the War 
and Navy departments refined their war plans, the American economy itself 
grew more dependent on fossil fuels. Americans’ 2.4 million registered cars and 
trucks of 1915 became 31 million by 1939. Over those same years, the nation’s 
25,000 service stations became 246,000. On farms, tractor use more than 
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doubled between 1928 and 1940 alone to nearly 1.8 million. Outside of gasoline 
use, petroleum product consumption more generally expanded as well. As new 
home construction brought on new demand for roofing and the New Deal 
helped pave old dirt roads, the 895,000 short tons of asphalt consumed in 1926 
became 2.3 million tons by 1939. Home construction trends also turned the 
12,500 oil-heating furnaces of 1921 into over 2.16 million twenty years later. Oil 
consumption increased in every category of petroleum derivatives at rates that 
far exceeded even the growth of coal in the nineteenth century. Petroleum was 
everywhere: as diesel oil in motorboats, fuel oil in steamships, and aviation fuel 
for airplanes. In the space of a few decades, oil had become central to American 
life, wealth, and strength. “In this power age,” read a 1934 report on mineral 
policy by National Resources Planning Board, “petroleum is of paramount 
importance to our national welfare and security.” 6

With the expansion of oil, something had changed. The rhetoric of energy 
for national defense had slipped beyond the control of the designated defend-
ers of the nation in the army and navy. The two services had spent over twenty 
years writing and revising logistics plans, sketching out precisely what resources 
they would need to serve the nation. Suddenly, they learned that members of 
Congress, and even the commander in chief, held much more expansive views 
of a national interest in energy. Despite the services’ tepid endorsement of the 
pipeline plan, the bill passed easily in July.7

Seen in a longer perspective, however, raising economic considerations with 
respect to energy in the context of national security also revived much older 
nineteenth-century precedents. From mail steamers in the 1840s to Chiriquí 
colonizationists in the 1860s to economic imperialists in the 1880s, Americans 
had conceived of fuel as valuable or even essential to national security precisely 
because it supported certain forms of economic and social activity. Encourag-
ing trade, improving communication, even enforcing a racial order—these mo-
tivations framed security not strictly in terms of protection from assault from 
without but instead in terms of order, growth, and prosperity from within. These 
issues were never solely under the purview of military officers. By 1941, both 
Congress and the president perceived that ensuring oil for transporting goods, 
lubricating factories, and heating homes was as essential an aspect of national 
security as fueling the army and navy.

A Century of Figuring Things Out
This book has traced a century of Americans learning to think about energy in 
terms of national security and the national interest, a complex, halting, and cir-
cuitous process that nevertheless illuminates important themes about the emer-
gence of the United States as a global power. Understanding how Americans 
fueled themselves is a subject of importance in its own right, but exploring the 
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development of ideas about energy and power also reveals aspects of Ameri-
can foreign relations, the practice of warfare, and the politics of technology 
that are more obscure otherwise. Returning to the broad, thematic questions 
first posed in the introduction, let us examine these aspects.

What was the national interest in energy? The familiar way of thinking about 
the development of American energy policy, and especially energy security pol-
icy, has been to regard the federal government’s focus on oil as growing di-
rectly from increased consumption beginning in the early twentieth century. In 
this view, Americans reacted to the voracious appetite for petroleum exhibited 
by automobiles, ships, aircraft, and tanks. As the country grew more dependent 
on oil, Congress held committee hearings and passed conservation laws, presi-
dents withdrew valuable oil land from public entry, the navy pushed for oil re-
serves, and the State Department sponsored American corporations seeking oil 
fields abroad. These responses were contested and of varying degrees of effec-
tiveness (a national interest did not mean a settled national policy, after all), but 
by around World War I, the subject of energy had become a subject of national 
concern, a concern based on the evident connection between oil, new technol-
ogy, and national security. The national interest in energy, then, followed a na-
tional interestedness.8

This view is not wrong, but it is incomplete. As the concept of a national in-
terest in energy evolved, it came to reflect not only changing ideas about proper 
policy proscriptions but changing ideas about the American state itself. The 
emergence of a recognizable American interest in energy predated the emergence 
of oil as a strategic commodity and reflected a changing conception of the place 
of the United States in the wider world. With the acquisition of a new island 
empire after 1898, questions that had appeared settled had to be asked anew. 
What was the purpose of government? How did the country stand in relation 
to other states in an ever-changing international system? How did technology 
provide or undermine security? What rules or norms constrained action? In a 
way, it was the global problems of empire that created a national interest in 
energy.9

The problems Americans faced in managing an empire made the world af-
ter 1898 appear very different from what had come before, not least with regard 
to energy.10 During the antebellum era, the federal government had turned its 
focus to coal largely for economic reasons, as individual states and their citizens 
vied for commercial opportunity abroad. Through chemical experimentation, 
engineering innovation, geological exploration, and diplomatic missions, Amer-
icans sought to harness government for their economic benefit. Support for the 
navy and its fuel needs likewise followed from its role in stimulating industry 
(supporting domestic steam engine manufacturers and coal interests, for example) 
and protecting commerce itself (the traditional role of the navy). As Thomas 
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Butler King found in the 1840s mail steamer debates, concern over domestic 
security alone remained an insufficient impetus to push Congress to take on a 
more aggressive role in developing the new infrastructure of steam or expand-
ing the steam fleet. Americans took a long time to conclude that sources of 
power were unambiguously subjects of vital security interests.

Even the Civil War—a conflict powered in essential though often unreliable 
ways by coal—proved insufficient to persuade Americans to make coal a mat-
ter of pressing national concern. After the war, calls to annex various islands or 
harbors for use as coaling stations in the future could hardly ever overcome do-
mestic opposition. Fueling American security with coal and steam power pre-
sented real obstacles, but could still be addressed by familiar means. The United 
States was a weaker state compared with the great powers in Europe but no less 
committed to technological innovation. When this innovation led to larger 
steamships and increased foreign trade, Americans turned not to seizing foreign 
coaling stations but still more innovation. Technological innovation maximized 
fuel economy aboard ships, leading to new battleships that steamed close to 
home and speedy cruisers with vast coal endurances that went great distances 
without need for frequent refueling. It also brought a studied interest in inven-
tions for coaling at sea to make harbors on land unnecessary. Mathematical in-
novation promised more direct navigation by great circle routes, stretching the 
steaming distances possible for naval and merchant vessels alike. Legal and dip-
lomatic innovation produced international agreements on the laws of war, neu-
trality, and contraband, creating international norms with regard to coal that 
all powers anticipated relying on during times of conflict.

But no unambiguous national interest in energy—meaning coal, essentially—
appeared before 1898, when the United States seized its island empire of Ha-
waii, the Philippines, Guam, and Puerto Rico. In the years before 1898, at the 
height of European colonial island expansion in the Pacific, writers like Alfred 
Thayer Mahan had popularized new, strategic arguments for why the United 
States ought to acquire at least a few island coaling stations, but these arguments 
were essentially defensive, limited to a handful of nearby Caribbean ports and 
especially Hawaii. Mahan’s national interest in energy was effectively to prevent 
potential Pacific rivals from occupying this strategically located island group and 
ensure the navy had access to enough fuel to defend an isthmian canal. The 
importance of energy to national security changed after 1898, as the boundar-
ies of American sovereignty expanded into the Caribbean and across the Pacific. 
Empire produced new questions about American security—questions about 
protecting these islands from external attack or internal rebellion, about inte-
grating them into the national polity, and about adjusting to the constantly 
changing foreign policy decisions of other powers. None of these questions 
could be adequately answered without ensuring American ships could move. 
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As Americans, especially in the navy, sought to answer these questions, they 
helped build the intellectual, material, and bureaucratic infrastructure around 
energy that would largely be in place well before oil became a central subject in 
conceptions of American security policy.

Would the adoption of new technology enhance or constrain Americans’ oppor-
tunities in the world? For the United States, steam power simultaneously brought 
advantages and disadvantages. New routes for faster, regular trade and commu-
nication also meant the potential for a handful of nations to monopolize the 
global infrastructure of maritime commerce, thus dictating costs and access to 
markets. The perception that steam power liberated steamships from wind and 
waves masked the fact that these vessels could not do everything their civilian 
masters expected of them. Advantages in wartime tactics meant new challenges 
to strategy and new subjects for diplomatic disputes. There were even two sides 
to the unquenchable appetite for fuel that kept ships closely tethered to shore. 
On the one hand, potential European and Asian rivals seemed less threatening, 
since their naval operations in American waters became more difficult further 
from their own home ports. On the other, American naval vessels were similarly 
limited by precarious supply lines and sparse fueling stations.

But new steam technology did not force particular choices; instead, it only 
posed questions. The ways Americans argued about and then ultimately an-
swered these questions reflected their changing views of the place of the United 
States in the world. These questions were “about technology” only in the most 
trivial sense. Coal-fired steam power introduced new problems to commerce and 
warfare, but the most consequential constraints to American action that fol-
lowed were largely rooted in law, politics, and political culture. Domestic poli-
tics during the Gilded Age proved more powerful than post–Civil War asser-
tions about the need for Caribbean coaling stations in places like the Danish 
West Indies, Santo Domingo, Chiriquí, or for many decades even Hawaii. 
Americans’ fundamental distrust of permanent alliances prevented diplomatic 
agreements that promised access to coaling infrastructure in return for military 
support. Agreements in international law at the first arbitration conference in 
Geneva redefined the meaning of neutrality for the machine age and established 
a legal category for coal in wartime, thus creating the guiding framework for 
fueling naval strategy for decades to come. The constraints each of these choices 
placed on the United States were not a consequence of technology but a conse-
quence of Americans’ many and varied responses to technology.

Would the infrastructure necessary to support steam power come from interna-
tional cooperation or unilateral action? Avoiding binding alliances was a precept 
of American foreign policy into the twentieth century, but the world’s functional 
energy infrastructure was, in practice, mostly collaborative. Despite repeated 
calls for American coaling stations abroad, the vast majority of American com-
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mercial and naval vessels made use of foreign coaling stations in ports around 
the world. Though Matthew Perry could argue that an American station in the 
Bonin Islands was essential to future commerce with China, or Alfred Thayer 
Mahan could point with trepidation at the growing number of British coaling 
stations across the Pacific, most of the time, coal remained available at market 
prices in seaports around the world.

Of course, the exceptions mattered. British colonies in the Caribbean made 
refueling the Union Navy exceedingly difficult during the American Civil War. 
Similarly, the British decision not to refuel the Spanish fleet en route to the Phil-
ippines in 1898 effectively ended the prospect of beating back the American 
assault. But even after Americans secured territory ostensibly for fortified coal-
ing stations, they typically did not make much use of it. Since the 1880s, Samoa 
had remained more of an idea of a coaling station than a reality. After 1898, 
Guam, Puerto Rico, Hawaii, and the Philippines were all envisioned as links in 
the American defensive chain, but again, the visions of naval planners far out-
paced facts on the ground. Guam and Puerto Rico remained poorly stocked 
outposts. Congressional purse strings long prevented construction at Pearl 
Harbor. After the Washington Naval Conference in 1921, Americans agreed to 
abandon even the possibility of building fortified coaling stations west of Hawaii. 
Still, regardless of peacetime planning, when wars did come, both international 
cooperation and unilateral action increased simultaneously based on the contin-
gencies of the moment.

Would technology drive choices in foreign affairs, or would the desires of Ameri-
can policy makers, merchants, and naval officers catalyze the development of new 
technologies? The intersection of technology and politics is at the heart of this 
history. The development of steam power, after all, both allowed Americans to 
imagine new possibilities for global trade and naval strategy while simultane-
ously forcing them to confront the new limitations and vulnerabilities that a 
dependence on coal would impose. These changes took place in a political realm. 
Engineers designed engine components to improve fuel economy with govern-
ment consumers in mind; politicians subsidized commercial boiler manufactur-
ers. Coal dealers relied on government contracts to fund and market their op-
erations; the Navy Department leveraged war emergency powers to literally 
force fuel industry executives to the table to ensure the American war machine 
would remain well supplied with coal and oil.

Yet a distinctively American answer to the problems introduced by the new 
technology of steam power was often more technology. Before the Civil War, 
both the navy and Congress looked to inventions like Charles Grafton Page’s 
electromagnetic power or John Ericsson’s caloric engine to make the coal ques-
tion obsolete. After the war, Americans experimented with a range of technical 
innovations, from the use of petroleum to devices for coaling at sea to the briefly 
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popular Gamgee zeromotor. More broadly, Americans settled on a New Navy 
of steel and steam that was premised on a naval strategy of close-to-home de-
fense by battleship augmented by swift, fuel-economical cruisers protecting 
American commerce everywhere else. Technology, naval strategy, and foreign 
relations all evolved together. Moreover, throughout this period, other powers 
likewise confronted fuel problems, and the choices they made—from seizing 
territories as coaling stations to introducing policies of naval buildup—further 
shaped the questions Americans had to answer.

Would particular choices of motive power predetermine particular geographies of 
expansion? To explain the overseas territorial acquisitions of 1898, historians have 
long asserted that steam power necessitated acquiring coaling stations and that 
coaling stations meant empire. In this book I have argued the opposite, that the 
post-1898 acquisitions created a new strategic need for coal, not the other way 
around. Until 1898, the “need for coaling stations” was an argument, not a fact, 
and one whose justifications changed over time. With these different justifica-
tions came different geographies of expansion.

When Americans first began building oceangoing steamships in the 1840s 
and 1850s, they already had places to go. At first, the new steam lines crossed the 
Atlantic for European ports like Bremerhaven and Liverpool. From New York, 
they connected the East Coast to California through the Isthmus of Panama. 
Almost immediately, the lure of the China market directed Americans to po-
tential sources of coal and refueling ports in east Asia like Brunei, Japan, and 
the Bonin Islands. This geography reflected the interests of antebellum com-
merce but also the way new perceptions of space were shaped by new percep-
tions of time. It was not steam per se that drove Americans to pursue coal in the 
Far East but the worry that new British steam networks would quicken the flow 
of Chinese information, goods, and wealth away from the United States. The 
construction of steam networks in space was always a race over the relative rate 
of communication in time.

As a conflict fueled by coal and powered by steam, the Civil War and its after
math directed American attention to new geographies. For the Union, the 
Civil War produced a geography that focused on maintaining a coastal block-
ade from the South Atlantic to the Gulf of Mexico and pursuing blockade-
runners throughout the Caribbean and beyond. The difficulty in fueling these 
operations led Lincoln and his cabinet to consider colonization plans in Chiriquí 
as well as to redouble diplomatic engagement with Britain over contraband and 
the laws of war. After the war, Americans saw potential coaling stations every-
where. Put simply, the idea of needing these stations outpaced their practical 
value. The Civil War had demonstrated the importance of coal to naval opera-
tions, and afterward, every speculator found it useful to tout how every island 
in the Caribbean offered incalculable benefits to American trade and security. 
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Others saw American coaling stations as more general aids to expanding Amer-
ican commerce overseas in places like Africa, east Asia, and South America. 
But commerce was not security. The Gilded Age use of security arguments to 
bolster overseas expansion was usually the rhetorical dressing for speculative 
schemes or efforts to expand American commerce and investments in places like 
Santo Domingo, Samoa, and Hawaii. Supporters of expansion, usually for com-
mercial reasons, touted the national need for coaling stations to introduce a 
gravity to foreign empire building that commercialism alone could not com-
mand. As Alfred Mahan showed, there were, in fact, security arguments to 
make for constructing coaling stations. Most boosters of coaling stations, how-
ever, did not really make those arguments. Instead, they engaged in entrepre-
neurial diplomacy.

Many Americans refused to see geography as destiny, however. For them, the 
reaction to coal and steam power in the nineteenth and early twentieth centu-
ries focused on attempting to transcend geography altogether. A common im-
pulse linked the pursuit of engineering fuel economy in the 1850s, the partial 
return to sail after the Civil War, the adoption of devices for coaling at sea 
around the turn of the twentieth century, and the development of the science 
of logistics around World War I. Each effort challenged the geographical limi-
tations imposed by a dependence on coal and sought to make them irrelevant. 
These efforts—technological, organizational, computational—all reflected an 
American desire to cultivate commerce and project naval power in the world 
without the inconvenience of securing distant territories. Even the development 
of new mathematical techniques for great circle navigation, a subject inherently 
rooted in specific geographies, was an effort to make the physical realities of 
land, wind, and currents less important than a simple minimization of distance 
(and with distance, time, fuel, and money, as well). A complete triumph over 
geography was, of course, impossible, but making sense of American overseas 
imperialism must take into account the efforts Americans made to reach their 
objectives without resorting to seizing land.

Would policy for shipping, postal communication, and naval defense be organized 
by markets, politics, or technocratic experts? Before the adoption of steam power, 
the federal government had little reason to make policy with specific reference 
to coal or any other fuel. The advent of naval and mail steamers in the 1840s 
made the fuel question one for the federal government to confront. Its responses 
ranged from funding chemical and physical investigations to soliciting engineer-
ing experimentation and new ship designs to sponsoring geological and diplo-
matic missions. Importantly, these efforts were never considered to be opposed 
to the domestic coal industry but to supplement and complement it. Federal ac-
tion did not counter the market but worked to create successful, functional 
markets in the first place.
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By the early twentieth century, war planners had concluded that while a re-
liance on private corporations for both fuel and technical expertise was essen-
tial, it was not enough. The creation of the short-lived navy coal mine in Alas-
ka’s Matanuska Valley and the longer-lasting naval petroleum reserves in 
California, Wyoming, and Alaska were not designed to supplant private indus-
try but to provide an insurance policy against catastrophic market failure. Sim-
ilarly, the actions of the Fuel Administration and the use of navy orders to set 
coal sales at reasonable prices during World War I represented emergency mea
sures to force the industry to comply with military needs during times of acute 
crisis. The government held vast potential power to shape policy around energy 
security, but rarely did American politics favor the exercise of this power.

Yet as the story of southeastern pipelines on the eve of World War II suggests, 
by 1940 Americans did not conceive of the security dimensions of coal and oil 
merely in terms of their capacity to contribute to national defense but also in 
terms of their ability to ensure that fuel markets themselves—for the national 
industrial economy and the residential comforts of ordinary American citizens 
alike—could operate unimpeded. Market and government thus intertwined.

Would American fuel needs be met by domestic supplies or foreign dependence? 
When steamships first crossed the ocean, it remained unclear whether the 
United States possessed the kind of coal that was suited to transatlantic travel. 
That question was quickly resolved (it did), and East Coast anthracite and bi-
tuminous operators spent two decades jockeying for dominance over the steam 
fuel market. Even with abundant American fuel, however, distant voyages re-
mained difficult to supply, since added transportation costs could rarely com-
pete with less expensive, often inferior local coals or British exports. Despite 
these challenges, until the end of the nineteenth century, American government 
attempts to secure overseas sources of coal—from Labuan, Formosa, Chiriquí, 
and elsewhere—remained haphazard, half hearted, or ineffectual.

While American-mined coal could more than satisfy domestic consumption, 
the problem of the second half of the nineteenth century remained fueling 
Americans far from home. This was the problem faced by both Union and Con-
federate navies in the Caribbean during the Civil War and by American naval 
vessels in the Pacific in the 1890s. The outstanding question, however, was 
whether a guaranteed means for refueling in distant ports really mattered all that 
much. In times of peace, local markets stocked with either local or imported 
fuels allowed American naval and merchant vessels to steam nearly anywhere. 
In times of war, these markets would likely close—at least George Dewey seems 
to have thought as much, since he made a determined rush to secure British coal 
and colliers before a declaration of war with Spain. But prior to Dewey’s cam-
paign in the Philippines, few Americans thought much about significant Amer-
ican naval operations that far from home waters. The aftermath of the war, of 
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course, made fueling, defeating, and defending the Philippines an American 
problem. As oil came gradually to displace coal as the principal strategic fuel, 
the work of naval logistics and broader American strategy focused on organiz
ing domestic resources, most notably fuel resources, to defend all American ter-
ritories both continental and colonial.

Yet between 1840 and 1940, the problem of fueling American security was 
never simply about the desirability of domestic versus foreign sources of fuel. 
Instead, the sources of supply were but one part of the larger difficulty of engag-
ing strategically and commercially in a world whose spatial relationships con-
stantly changed with new technologies of transportation. Controlling territory 
to facilitate refueling was one way, but as Charles Francis Adams insightfully 
observed at the arbitration conference in Geneva in 1872, if every great power 
created a global network of fortified coaling stations, the consequence would 
invariably be ruinous expense and a dangerous escalation in the risk of conflict. 
Even with the annexation of Hawaii and the Philippines, Americans preferred 
to resolve issues of steam power through agreements in international law and 
spatially liberating new technologies.

Would and should guaranteeing the global infrastructures of energy for trade and 
defense become a function of national authority? And if so, how? John G. Clark 
concludes his comprehensive account of American energy policy during the first 
half of the twentieth century by stating that “federal policies toward the min-
eral fuels from 1900 to 1946 can be characterized as unsystematic, vague, and 
eminently minimal.” Over this period, Clark argues, energy became a subject 
of political importance, but with limited exceptions, the federal government 
failed to assume a decisive role in shaping the political economy of energy. It 
largely reacted to the lobbying power of already entrenched coal, oil, gas, and 
electricity producers. These interests were too powerful, in Clark’s view, for the 
development of an incontrovertible “public interest” in energy that would vest 
power in the government to shape patterns of production and consumption. 
World War I’s powerful Fuel Administration was quickly dismantled after the 
war. The investigations of the Federal Oil Conservation Board of the 1920s went 
nowhere. Interior secretary Harold Ickes’s Petroleum Reserves Corporation dur-
ing World War II failed to persuade any major domestic constituency that the 
American government ought to enter the foreign oil business—not the large, 
integrated oil firms, who feared losing markets and not the small independents, 
who shuddered at the prospect of competition from more foreign oil imports.11

This analysis works for the larger, domestic, civilian political economy but 
misses the way state capacity expanded in the late nineteenth and early twenti-
eth centuries to make possible the extraordinary growth of the American mili-
tary and American naval operations around the globe. Before 1898, government 
officials from Matthew Perry and Robert Shufeldt to James Blaine and Benjamin 
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Harrison had thought the national government had an obligation to build new 
energy infrastructure around the globe to support American commerce and se-
curity. These opinions rarely resulted in any clear or consistent federal author-
ity, but they did create precedents for American actions abroad to secure fuel-
ing infrastructure for security. The search for coal helped bring Matthew Perry 
to Japan in the 1850s. It facilitated Lincoln’s pursuit of black colonization in 
Chiriquí in the 1860s. After the Civil War, it created a rhetoric around fuel and 
security that helped make the annexation of Hawaii in the 1890s fulfill a na-
tional security imperative.

After 1898, federal authority vis-à-vis coal took on a different character. The 
navy placed coal at the center of its new responsibilities of planning for war and 
defending an overseas empire. But if these responsibilities were new, the fact that 
energy was a subject that drew Americans into tangled diplomatic and economic 
relationships around the globe was not. More than anything else, this history 
shows how it was not oil that forced Americans into a geopolitics of energy, but 
the United States’ very engagement with the rest of the world in the age of fos-
sil fuels itself that did. This engagement, and the geopolitics of energy which 
is a part of it, lasted through the twentieth century and is not likely to go away 
any time soon.

The Geography of Energy Independence
Every source of power has its own geography and its own politics. This point is 
especially relevant in the context of American debates since the 1970s about the 
future of oil consumption. By 1973, U.S. domestic oil production had already 
peaked, petroleum consumption was increasing, and the Arab nations of OPEC 
had instituted an embargo, leading to the quadrupling of U.S. oil prices in just 
a few months. In response, President Nixon announced an ambitious energy 
program he called “Project Independence,” invoking the greatest technological 
successes in American history and calling upon the nation to “set as our national 
goal, in the spirit of Apollo and with the determination of the Manhattan Proj-
ect” developing “the potential to meet our own energy needs without depend-
ing on any foreign energy sources.”12 Nixon exhorted the country to commit 
tremendous resources, administrative acumen, and the best scientific and engi-
neering minds in the world. Yet despite Nixon’s entreaties, Project Indepen
dence was a failure. For thirty more years, oil imports continued to climb, and 
even after declining from a peak in 2005, the United States of 2014 still imports 
about one-third of its total oil consumption.13

But while Project Independence died, the rhetoric of energy independence 
persisted. Subsequent presidential administrations after Nixon have all given at 
least lip service to versions of energy independence. Jimmy Carter spoke of ris-
ing energy demand as constraining the nation’s “independence of economic and 



Conclusion    227

political action.” Ronald Reagan called energy independence the nation’s “proper 
goal.”14 Presidents George H. W. Bush, Bill Clinton, George W. Bush, and 
Barack Obama all similarly endorsed the concept, at least rhetorically, even as 
they differed in how to get there.15

When unmoored from specific policy proposals or policy caveats, however, 
the idea of energy independence can be filled in with all sorts of utopian hopes. 
Among the highest-profile cheerleaders for an energy-independence panacea 
has been New York Times columnist Tom Friedman. “If President Bush is 
looking for a similar legacy project [to Kennedy’s mission to the moon],” Fried-
man wrote in his 2006 bestseller, The World Is Flat, “there is one just crying 
out—a national science initiative that would be our generation’s moon shot: 
a  crash program for alternative energy and conservation to make America 
energy-independent in ten years.” For Friedman, channeling Nixon’s own his-
torical analogies, energy independence would be a mechanism for solving a 
whole host of problems. “If President Bush made energy independence his 
moon shot,” he continued, “in one fell swoop he would dry up revenue for 
terrorism, force Iran, Russia, Venezuela, and Saudi Arabia onto the path of 
reform—which they will never do with $60-a-barrel oil—strengthen the dollar, 
and improve his own standing in Europe by doing something huge to reduce 
global warming.”16

As a policy goal, energy independence has been critiqued by economists, 
business leaders, editorialists, and most definitely the oil industry. They’ve ar-
gued at one time or another that the global energy supply is just that, global, 
with prices set on international markets; that oil is a fungible commodity—if 
the U.S. stopped buying oil from Saudi Arabia, that same oil would be pur-
chased (as most of it already is) by Europe, Japan, and China. But proponents 
and critics tacitly agree on one thing, that there once was a time when the United 
States was energy independent, a time when the United States was safely isolated 
from reliance on foreign sources of energy, and that at some point between the 
beginning of the twentieth century and the 1970s, the country became so en-
tangled economically and geopolitically with places in the Middle East, Latin 
America, and elsewhere that it lost its energy independence.17

Examining how Americans came to think about energy, national security, 
and the national interest between 1840 and 1940 helps reframe the premises of 
energy independence. Before oil, coal had already become a major subject for 
diplomacy and naval strategy. Even when coal supplies were largely domestic, 
the challenges of distribution and storage—what came to be called logistics—
hardly insulated the United States from vulnerabilities to its fuel supply. Na-
tional aspirations and national capacities were not always in alignment. New 
technologies could solve old problems but also introduce new ones. At no time 
could new technologies make difficult political choices disappear.
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Coal brought new questions in the nineteenth century, and oil brought more 
questions in the twentieth. In the twenty-first century, should the United States 
become a net exporter of energy again or move to new sources of power alto-
gether, it will not likely find independence from the rest of the world just new 
questions. We cannot yet know what these questions will be, but remembering 
how Americans came to think about energy in terms of the national interest in 
the first place will leave us better prepared to answer them when they do inevi-
tably arise. What was true for coal and oil will remain true for whatever comes 
next. First, technology is only part of the story, a vital component of making the 
modern world run but, more generally, merely a foundation on which to build 
political, social, ecological, and economic relationships. Those relationships, 
whatever they may look like, will matter regardless of the particularities of tech-
nology. Second, at least since the early nineteenth century, fueling the United 
States has always connected the country with the rest of the world. Simply mov-
ing away from a reliance on oil imports will not absolve the United States from 
the necessity of facing difficult international challenges, and we should not ex-
pect it to. Finally, the “national interest” itself is not a material fact but a con-
tested concept whose significance changes over time. An unthinking reliance on 
a fixed concept of a national interest in energy may risk mistaking the means 
to better policy for policy ends themselves. New energy questions may yield new 
obstacles, but with better understanding (and a little luck), they may also yield 
new hopes and new opportunities.
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functions of the department. Because the navy’s Bureau of Naval Personnel originated, in 
part, in the older Bureau of Equipment and Recruiting, RG 24 contains records detailing 
Union coaling operations during the Civil War. The Records of the Office of the Chief 
of Naval Operations, RG 38, holds intelligence reports on rival powers’ energy capabili-
ties as reported by naval attachés overseas. The Records of the Bureau of Supplies and 
Accounts, RG 143, contains considerable material on fuel and logistics planning between 
the world wars.

Since energy and security are subjects that span bureaucratic boundaries, I cast my re-
search net widely and made great use of several NARA record groups outside of naval rec
ords. Diplomatic collections included RG 59, the General Records of the Department of 
State, with its microfilmed series of instructions to special missions and the return corre-
spondence of special agents (both of which I drew on for the voyage of Joseph Balestier to 
Brunei seeking coal concessions), as well as messages from American ministers in German 
states (on German funding for transatlantic mail steamers) and Colombia (on Ambrose 
Thompson’s Chiriqui Improvement Company). For negotiations toward an Anglo-American 
postal treaty in the late 1840s, I used RG 84, the Records of the Foreign Service Posts of the 
Department of State. The Records of the U.S. Bureau of Mines, RG 70, provided material 
on World War I energy mobilization. The Records of the U.S. Geological Survey, RG 57, 
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contain material on the formation of the naval petroleum reserves and debates over oil and 
security that led to the Federal Oil Conservation Board in 1924. The records of this board 
are in RG 232, the Records of the Petroleum Administrative Board (a Depression-era body 
that absorbed records from the Federal Oil Conservation Board).

Lastly from NARA, two records groups have received far less scholarly attention than 
they deserve: RG 46 holds the Records of the U.S. Senate and RG 233 the Records of the U.S. 
House of Representatives. Divided by congress and committee, they contain draft reports, 
correspondence, and great numbers of unpublished petitions and memorials. These files re-
veal one way nineteenth-century Americans engaged with their government.

I have woven NARA sources throughout this book, but many subjects depended on 
additional archives as well. Material on the history of mail steamers, besides that from 
NARA’s House and Senate committee files, may be found in a variety of eclectically pre-
served personal and business records. Letters to Alfred Robinson in the Pacific Mail Steam-
ship Company papers at UC Berkeley’s Bancroft Library illuminate the early commercial 
development of San Francisco, as well as Robinson’s role (as the Pacific Mail’s Californian 
agent) in turning federal subsidies into dominance of Pacific steam communication. The 
microfilmed T. Butler King Papers of UNC Chapel Hill’s Southern Historical Collection 
show the Georgia congressman’s successful efforts to initiate federal subsidies to mail steam 
lines for communications and auxiliary national defense. The role of powerful Senate Post 
Office Committee chair Thomas Jefferson Rusk may be found in his papers at the Dolph 
Briscoe Center for American History at the University of Texas at Austin. The Papers of 
George Bancroft at the New York Public Library reveal the historian-diplomat’s work ne-
gotiating a postal convention with Britain—a process sparked by steam subsidy competition 
between the two countries. Finally, the struggles of coaling early mail steamers—one of the 
main reasons that coal began attracting attention from Congress—may be found in the 
1849–51 logbook of the Steamer Oregon held by the Huntington Library in San Marino, Cali-
fornia, as well as the Letter Book of Marshall O. Roberts (a New York agent) in the U.S. 
Mail Steam Ship Company papers of the New-York Historical Society’s Naval History So-
ciety Collection.

Sources on mid-nineteenth century steam engineering and coal expeditions may be 
found in several collections. On Ericsson’s caloric engine, see the microfilm edition of the 
John Ericsson Papers from the American Swedish Historical Museum in Philadelphia, Penn-
sylvania, and the microfilm of the John Pendleton Kennedy Papers at the Enoch Pratt Free 
Library in Baltimore, Maryland. The nearby Maryland Historical Society houses the pho-
tostats of Benjamin Henry Latrobe’s letters on his early experiments employing different fu-
els for railroad engines. For background material on Singapore consul and erstwhile diplo-
mat Joseph Balestier, I relied on a circular letter of 1833 held by the Massachusetts Historical 
Society in Boston. On Balestier’s failed negotiation with Brunei, I consulted the journal of 
George P. Welsh at the Library of Congress, which contains a travelogue of his voyage.

My account of coal and colonization draws most extensively from the extraordinarily 
rich R. W. Thompson collection at the Rutherford B. Hayes Presidential Center in Fremont, 
Ohio. Thompson was the attorney for colonization promoter Ambrose W. Thompson (no 
relation), and despite the efforts of Ambrose Thompson’s heirs, the attorney managed to keep 
most Chiriqui Improvement Company records in his possession. Containing dispatches 
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from agents in Costa Rica, Panama, and Colombia, these papers provide a compelling por-
trait of mid-nineteenth century racial thought, transnational infrastructure and coloniza-
tion projects, and the porous national boundaries routinely crossed by Americans (and many 
others) in pursuit of profits. Other records on Chiriquí may be found in the collection of 
Chiriqui Improvement Company Papers at the Abraham Lincoln Presidential Library 
in Springfield, Illinois; the R. W. Thompson Correspondence at the Indiana State Library in 
Indianapolis; microfilm of the William Henry Seward Papers from the University of Roch-
ester; and, most usefully, the papers of both Ambrose W. Thompson and Abraham Lincoln 
at the Library of Congress.

On southern attempts to fuel the Confederacy, I relied on the few but illuminating docu-
ments preserved in the Colin J. McRae Papers and the William Phineas Browne Family 
Papers held by the Alabama Department of Archives and History in Montgomery, Alabama, 
as well as a single (but fascinating) letter from William Quinn to Confederate navy secre-
tary S. R. Mallory at the Virginia Historical Society in Richmond.

Massive archival collections cover Gilded Age foreign relations, touching on both pub-
lic and private efforts toward annexation of distant territories large and small. Guided by my 
focus on territories sought as coaling stations, I made use of the William McKendree Gwin 
Papers at the Bancroft Library, which reveal the former senator’s attempts to revive Ambrose 
Thompson’s Chiriquí claims after the Civil War. The Samuel Latham Mitchill Barlow 
Papers at the Huntington Library show Barlow’s efforts to annex Santo Domingo. The 
David D. Porter Family Papers at the Library of Congress expose Porter’s views on annexing 
Hawaii in order to prevent other colonial powers from seizing it as a coaling station. The 
best source for John McAllister Schofield’s 1872 mission to Hawaii are Schofield’s papers at 
the Library of Congress.

Documents on the development of the science of logistics come foremost from the de-
tailed records of the U.S. Naval War College Archives in Newport, Rhode Island. The 
school’s Naval Historical Collection records groups covering publications (RG 4), intelli-
gence and technical matters (RG 8), faculty and staff presentations (RG 14), and lectures 
(RG 15) collectively illuminate the pedagogical, intellectual, and bureaucratic process of in-
tegrating logistics into the center of modern warfare. I supplemented these papers with 
those of one-time War College president Caspar F. Goodrich in the New-York Historical 
Society’s Naval History Society Collection. The Franklin D. Roosevelt Presidential Library 
and Museum in Hyde Park, New York, holds Roosevelt’s Papers as assistant secretary of the 
navy, an understudied yet formative time in his career; he wielded considerable influence in 
this role, and his papers reveal much about the bureaucratization of naval logistics. The Pa-
pers of George Dewey at the Library of Congress reveal the disjuncture between popular 
reporting about the American seizure of Manila Bay and how it was experienced at the time, 
particularly as the seizure related to coaling. Also at the Library of Congress, the papers of 
Josephus Daniels and Samuel McGowan both show the influence of simultaneously mor-
alistic and technocratic progressive reform on naval administration (including the influence 
of a shared tacit southern racism), while the papers of Theodore Roosevelt Jr. and Thomas J. 
Walsh provide essential details on Teapot Dome. The Edwin Denby Papers at the Bentley 
Historical Library of the University of Michigan shed light on the thinking of this navy sec-
retary during and immediately after the Teapot Dome scandal.
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On Alaska, the records of the Navy Alaskan Coal Commission are in NARA, RG 80, 
but half are stored in Washington, D.C., and half in the NARA facility in Anchorage, 
Alaska. A visit there allowed me to explore the remnants of the navy’s coal camp and the sur-
rounding Matanuska Valley; I was also able to have conversations with members of the 
indigenous Chickaloon Village. Regional planning visionary Benton MacKaye’s views of the 
development of Alaska may be found in the MacKaye Family Papers at the Dartmouth Col-
lege Library.

Lastly, for William D. Leahy’s manuscript diary (lacking some details about the FDR-
ibn Saud meeting of 1945 he later offered in his published memoir), see the William D. Leahy 
Papers at the Library of Congress.

Primary Source Databases
For the more than one hundred newspapers and periodicals appearing in this book, I have 
mostly relied on an ever-growing collection of digital databases. For newspapers, Readex’s 
America’s Historical Newspapers is now the largest and most comprehensive collection (and 
the one from which I cite most frequently throughout this book), but its many component 
series—ten, by September 2014—are available only by institutional subscription and at pro-
hibitive rates for all but the most lavishly funded academic libraries. Fortunately, Readex’s 
parent company, Newsbank, quietly makes this same content available for individual sub-
scribers at affordable prices in the amateur genealogist-focused product, GenealogyBank.
com. For my discussions of politics and political economy in mid-nineteenth century Pan-
ama and Columbia, I have also relied on Readex’s database of Latin American newspapers. 
I have supplemented these proprietary databases with the publicly accessible Chronicling 
America database from the Library of Congress. This collection, which depends upon part-
nerships with libraries across the United States to digitize contributions, contains many 
important titles unavailable elsewhere, like the New York Sun and issues of the New York 
Tribune after the turn of the twentieth century. Articles from a number of major papers still 
published today only appear in their own databases, including the New York Times and the 
Washington Post (both available through ProQuest) and the Times of London (available 
through Cengage). Since these databases collectively overlap very little, it is important to 
query them all on every subject under study. For nineteenth- and early twentieth-century 
journals and magazines, ProQuest’s American Periodical Series remains the best digitized 
repository, though much of their content now also appears in Google Book Search or Ha-
thiTrust databases.

Even with these vast databases, many newspapers and magazines remain available only 
on microfilm or in print. These titles often contain evidence that would be lost in the ho-
mogenizing digitization process. The issues of the Singapore Free Press held by the Library 
of Congress, for example, are stamped with the name of Joseph Balestier, the American 
consul, who likely sent the papers home to Washington as part of his official duties. This 
paper provided frequent reports about coal discoveries in Borneo, and Balestier likely shared 
these reports with a visiting Captain John Percival.

For public documents, the most valuable source was the ProQuest Congressional data-
base (formerly LexisNexis Congressional), which contains the U.S. Serial Set (the official 
publications of the U.S. House and Senate) and an incomparably rich collection of published 
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congressional committee hearings. These sources are familiar to historians and have long 
been available either in print or on microfiche (how I used them when this project began), 
but many run into thousands of pages, and until the advent of full-text searchability, great 
quantities of details and documents remained effectively hidden. I cite from some 120 pub-
lished American public documents, mostly available from this collection. These range from 
annual reports of the War, State, Post Office, and especially Navy departments, along with 
accompanying documents, committee reports and compilations of requested executive doc-
uments, diplomatic papers, and even historical and scientific studies. I have supplemented 
this database with the Library of Congress’s American Memory: A Century of Lawmaking 
for a New Nation, which contains easily accessible collections of nineteenth-century stat-
utes, bills, and official journals from the Senate and House of Representatives. I have also 
made frequent reference to the Congressional Globe, the official (and sometimes even correct) 
transcript of the proceedings of the House and Senate. The Globe is fully available as part 
of Hein Online’s massive collection of digitized legal and legislative documents. Other 
sources for essential public documents include the U.S. Naval War Records Office’s Official 
Records of the Union and Confederate Navies in the War of the Rebellion (Washington, DC: 
Government Printing Office, 1897) and the corresponding War Department’s The War of the 
Rebellion: A Compilation of Records of the Union and Confederate Armies (Washington, DC: 
Government Printing Office, 1890), both available online through Cornell University’s 
Making of American project, the indispensible Foreign Relations of the United States series, 
available through 1960  in the University of Wisconsin Digital Collections and edging 
into 1980 through the U.S. State Department’s Office of the Historian, and finally, Ger-
hard Peters’s and John  T. Woolley’s American Presidency Project at the University of 
California, Santa Barbara, which provides a frequently updated collection of the public 
papers of modern presidents (a very useful tool in tracing public statements about energy 
independence).

Though brick-and-mortar libraries (and physical books) remain essential to historical re-
search (mine included), the digital repositories of Google Book Search and HathiTrust 
have also become indispensible sources. I have found it particularly fruitful to access these 
two databases via the University of Michigan’s library catalogue, Mirlyn, which indexes digi-
tal holdings alongside its collection of physical books. This portal is especially valuable 
when searching for individual volumes of multivolume serials, which are difficult to locate 
through simple Google Books or HathiTrust searches alone.

For other sources, I used Early English Books Online, which covers printed works in En
glish from the fifteenth and sixteenth centuries and which proved helpful in tracing the 
early theorizing of great circle navigation. Cengage’s The Making of the Modern World was 
useful in tracking down published ephemera, especially related to business ventures. I found 
the investment publications of would-be steamship proprietor William Wheelwright here, 
for example. Yet despite the ever-growing volume of digitized printed sources, much remains 
inaccessible except in print or microfilm and will likely remain so for a long time. The ease 
of searching vast corpuses must be balanced by remembering their incompleteness, as they 
often are missing the most important sources.
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Secondary Sources
The history of energy does not fit neatly into any single subdisciplinary framework, and my 
thinking about the subject has been shaped by a number of key works straddling the history 
of technology, economic history, social history, diplomatic history, environmental history, and 
world history. On the rise of fossil fuels and modern energy systems in the United States, 
see Thomas P. Hughes, Networks of Power: Electrification in Western Society, 1880–1930 (Bal-
timore, MD: Johns Hopkins University Press, 1983), Louis C. Hunter, Steam Power, vol. 2 of 
A History of Industrial Power in the United States, 1780–1930 (Charlottesville: University 
Press of Virginia, 1985), Martin Melosi, Coping with Abundance: Energy and Environment in 
Industrial America (New York: Knopf, 1985), Daniel Yergin, The Prize: The Epic Quest for Oil, 
Money, and Power (New York: Simon and Schuster, 1991), Richard White, The Organic Ma-
chine: The Remaking of the Columbia River (New York: Hill and Wang, 1995), Brian Black, 
Petrolia: The Landscape of America’s First Oil Boom (Baltimore, MD: Johns Hopkins Uni-
versity Press, 2000), David Nye, Consuming Power: A Social History of American Energies 
(Cambridge, MA: MIT Press, 2001), Sean Patrick Adams, Old Dominion, Industrial Com-
monwealth: Coal, Politics, and Economy in Antebellum America (Baltimore, MD: Johns Hop-
kins University Press, 2004), Paul Lucier, Scientists and Swindlers: Consulting on Coal and 
Oil in America, 1820–1890 (Baltimore, MD: Johns Hopkins University Press, 2008), and 
Christopher F. Jones, Routes of Power: Energy and Modern America (Cambridge, MA: Har-
vard University Press, 2014).

On domestic energy policy, see John Ise, The United States Oil Policy (New Haven, CT: 
Yale University Press, 1926), Gerald D. Nash, United States Oil Policy, 1890–1964: Business 
and Government in Twentieth Century America (Pittsburgh, PA: University of Pittsburgh 
Press, 1968), John G. Clark, Energy and the Federal Government: Fossil Fuel Policies, 1900–
1946 (Urbana: University of Illinois Press, 1987), and Paul Sabin, Crude Politics: The Cali-
fornia Oil Market, 1900–1940 (Berkeley: University of California Press, 2005). On foreign 
energy policy, see David S. Painter, Oil and the American Century: The Political Economy 
of U.S. Foreign Oil Policy, 1941–1954 (Baltimore, MD: Johns Hopkins University Press, 1986), 
Stephen J. Randall, United States Foreign Oil Policy Since World War I: For Profits and Se-
curity, 2nd ed. (Montreal: McGill-Queen’s University Press, 2005), and Robert Vitalis, Amer-
ica’s Kingdom: Mythmaking on the Saudi Oil Frontier (Stanford, CA: Stanford University 
Press, 2007).

Energy has also served as an organizing theme in large-scale, global histories like Vaclav 
Smil’s Energy in Nature and Society: General Energetics of Complex Systems (Cambridge, MA: 
MIT Press, 2008) as well as Alfred Crosby’s Children of the Sun: A History of Humanity’s Un-
appeasable Appetite for Energy (New York: Norton, 2006). J. R. McNeill places twentieth-
century developments in energy and industry into a larger environmental narrative in Some-
thing New Under the Sun: An Environmental History of the Twentieth-Century World (New 
York: Norton, 2000). Timothy Mitchell connects the organization of energy production with 
structures of political power in Carbon Democracy: Political Power in the Age of Oil (London: 
Verso, 2011).

For technology and American foreign relations more broadly, I have been influenced by 
David Paull Nickles, Under the Wire: How the Telegraph Changed Diplomacy (Cambridge, 
MA: Harvard University Press, 2003), Michael Adas, Dominance by Design: Technological 
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Imperatives and America’s Civilizing Mission (Cambridge, MA: Belknap Press of Harvard 
University Press, 2006), and Jonathan Reed Winkler, Nexus: Strategic Communications and 
American Security in World War I (Cambridge, MA: Harvard University Press, 2008). Works 
on the European context may be found in the notes.

On the development of modern naval thought and logistics in particular, see Dirk 
Bönker, Militarism in a Global Age: Naval Ambitions in Germany and the United States be-
fore World War I (Ithaca, NY: Cornell University Press, 2012), Martin van Creveld, Supply-
ing War: Logistics from Wallenstein to Patton, 2nd ed. (New York: Cambridge University 
Press, 2004), Edward Miller, War Plan Orange: The U.S. Strategy to Defeat Japan, 1897–1945 
(Annapolis, MD: Naval Institute Press, 1991), and Steven T. Ross, American War Plans, 1890–
1939 (London: Frank Cass, 2002). For the traditional view of World War I mobilization, see 
Robert D. Cuff, The War Industries Board: Business-Government Relations during World War I 
(Baltimore, MD: Johns Hopkins University Press, 1973). For the broader view, Paul A. C. 
Koistinen’s The Political Economy of American Warfare, 5 vols. (Lawrence: University Press 
of Kansas, 1996–2012), spanning 1606 to 2011, is essential.

Hundreds of other works shaped this book. Specific references may be found in the notes.
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