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SECTION [

MOTIVATIONS FOR SPACEFLIGHT

o






INTRODUCTION

he first section of this volume examines what is perhaps the most basic

question that can be asked of the Space Age: Why do nations under-
take spaceflight, and why should they? It is a question equally important for
understanding the history of spaceflight and for divining its future. And it is a
question that history is in a unique position to illuminate. From its inception
in 1957 to “The New Age of Exploration” that NASA proclaimed in 2005 in
the wake of the Vision for Space Exploration, the Space Age has inevitably
been linked with the idea of exploration as a motivating force. In the opening
paper of the conference, Stephen Pyne argues that the idea of exploration and
its links to the past need to be examined in more detail and in the context of
the cultures in which it is embedded. Many writers, especially journalists, have
seen space activities as part of an unbroken line of exploration going back at
least to the Renaissance Age of Discovery and even earlier. Richard S. Lewis’s
From Vinland to Mars: A Thousand Years of Exploration is a prime example of this
view. By contrast, Pulitzer Prize—winning historian William H. Goetzmann
distinguishes a “Second Great Age of Discovery,” beginning with 18th-century
explorers such as Captain James Cook and Alexander von Humboldt—an age
characterized by further geographic exploration, now driven by the scientific
revolution and still in progress. Goetzmann sees this fissioning of ages as
important to understanding the differences between the two.!

While examining the characteristics and lessons of the first two ages, Pyne
now proposes a Third Age of Discovery, which segregates space exploration
from the motivators of the Second Age and places it with the exploration of the
Antarctic and the deep oceans.? This distinction, he argues, is important to
understanding the unique character of the current age. Just as for the Second
Age, science replaced God, commerce replaced gold, and national prestige
trumped individual glory, the motivators for the Space Age have changed in
part. Most strikingly, at least so far, and perhaps happily, since such encounters
in the past have left more than one civilization decimated, explorers of the
Space Age have not had to worry about encounters with indigenous inhabitants
of the lands they explore.’

1. William H. Goetzmann, New Lands, New Men: America and the Second Great Age of Discovery (New
York: Penguin Books, 1987).

2.He also made this case in his article,“Space: A Third Great Age of Discovery,” Space Policy 4 (August
1988): 187-199.

3. For a discussion of this problem, see Jane M. Young, “‘Pity the Indians of Outer Space:” Native
American Views of the Space Program,” Western Folklore 46 (October 1987) 269-279.
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Pyne also argues that it is “cultural conditions that prompt and sustain
discovery” and that exploration is an invention of particular societies. This is
no academic distinction, but one with real-life consequences: if exploration is
a cultural invention, then it may pass away as have other cultural inventions
and, indeed, as exploration itself has withered in some societies throughout
history. This is no less true in the American context than it is in other
societies, now or in the past: Carl Sagan, Ray Bradbury, Robert Zubrin,
and others have argued that exploration is a societal imperative with unique
valences to American history and the American character.* Exploration means
many things to many people, and historians need to analyze these meanings
and understand the myriad ways in which culture imbues exploration with
meaning, or with no meaning at all.

Pyne’s essay is full of provocative suggestions: that the idea of exploration
needs to be decoupled from the idea of colonization; that the Second Age
collapsed not only from closed frontiers, but also from a weariness with the
Enlightenment enterprise; that geopolitical rivals may divert some of their
energies from the battlefield to exploration; that Voyager’s Grand Tour may
be for the Third Age what Humboldt was for the Second and Magellan for
the First; that the Third Age may already be in decline; that cyberspace may
be more important in historical terms than outer space; and that although
encounters with other cultures were essential to creative individuals and
societies in the first two Ages, that possibility is unlikely for the Third Age, at
least in the near future, unless by remote radio communication.

In the second paper, Roger Launius takes a broader view of the motiva-
tions for spaceflight and enumerates five, and only five, rationales operating
over the last 50 years: human destiny and survival of the species; geopolitics,
national pride, and prestige; national security and military applications; eco-
nomic competitiveness and satellite applications; and scientific discovery
and understanding. Launius argues that some of these rationales rest on a
fundamental desire to become a multiplanetary species and, in particular, to
found utopian societies beyond Earth.

In the context of the human destiny argument, Launius finds that the
“frontier thesis”—the idea that the existence of a frontier has given Americans
their most distinctive characteristics and that space exploration is important
for that reason alone—is counterproductive for a postmodern, multiculturalist
society. Yet “the final frontier” continues to be a rallying cry for space
enthusiasts. Is this inappropriate, or can the frontier thesis be separated from
the charges of excessive ethnocentrism?

4.See in particular Robert Zubrin, “Epilogue: The Significance of the Martian Frontier,” in The Case
for Mars (New York: Free Press, 1996).
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In the area of national security and military applications, Launius emphasizes
a fact little known outside the space community: that since 1982, military
spending on space has outpaced civilian spending. By 2003, the Department of
Defense was spending $19 billion on space, compared to NASA’s $14 billion.
Obviously, the military is motivated to use space as “high ground.” Launius
finds that the economic competitiveness argument, though emphasized by the
conservative agenda since the 1980s, remains mixed: although communications
satellites have proven a commercial success since COMSAT and Intelsat in the
early 1960s, other efforts such as Landsat and the Global Positioning System
(GPS), while great technical successes, have not yet proven commercially
viable. Space tourism and private investment for access to space are barely at
the beginning of their potential. Whether these activities become economically
viable, thereby causing the commercial motivator to become increasingly
important, is one of the great open questions of the Space Age.

Launius discusses science as a motivator at some length; however, in
the context of Pyne’s paper, it is notable that he does not explicitly include
exploration as one of his five motivations, instead viewing it as a means to an
end rather than an end in itself. He briefly discusses it in the context of the
human destiny argument and the frontier thesis, and he later uses it again in
the context of the science motivator, noting that a National Research Council
(NRC) study in 2005 proclaimed that “exploration done properly is a form of
science.” It should be noted that the NRC did so in the context of threatened
cuts to space science—money that would go to the new human exploration
program—and therefore had a vested interest in relating science to exploration.
This raises the interesting question of the differences between science and
exploration in principle and in practice. While it is clear that, as Launius
argues, there are synergies between science and exploration, one could clearly
argue that they are not one and the same. After all, Magellan was an explorer,
not a scientist; conversely, many scientists undertake routine science that
can hardly be called exploration. One might argue a relationship as follows:
when exploration is undertaken, it may lead to discoveries, which then are
explained by science and in turn add to the body of scientific knowledge.
Alternatively, one might also argue that when exploration is undertaken, it
1s usually done with an economic, military, or nationalistic purpose in mind,
but that exploration, viewed as benign while the true objective may be less
so, serves as the rationale. As Pyne puts it in his article, historically “society
needed science, science needed exploration, exploration to far countries [or
outer space| needed support,” at the national level.

5. National Research Council, Science in NASA’s Vision for Space Exploration (NRC: Washington,
DC, 2005).
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These distinctions are more than semantic in nature—they become an
issue of public policy when decisions must be made about the balance between
human and robotic exploration (see section II). Although Apollo clearly
produced important science, as Launius points out, it was criticized for not
generating enough science relative to its high cost. Yet one could argue that
the explorations of Apollo represented something beyond science that will
be remembered as one of humanity’s greatest triumphs. At least some space
scientists have come to this realization, despite the high costs and the risks
involved in human spaceflight. At a NASA meeting on risk and exploration,
Steve Squyres, the science principal investigator for the Mars Exploration
Rovers, allowed that he loved his machines, which are still active after 16
months. But, he added, “when I hear people point to Spirit and Opportunity
and say that these are examples of why we don’t need to send humans to
Mars, I get very upset. Because that’s not even the right discussion to be
having. We must send humans to Mars. We can’t do it soon enough for me.”
Squyres’s words reflect a deep truth: even though science may be a motivation
tor exploration and a product of it, human exploration is more than the sum
of all science gained from it. If exploration is a primordial human urge, and
in a larger sense the mark of a creative society, to what extent should a society
support it in the midst of many other priorities? In a democratic society, that is
a question with which the public, and public policy-makers, must grapple.

6. Steven J. Dick and Keith Cowing, eds., Risk and Exploration: Earth, Sea and the Stars (Washington,
DC: NASA SP-2005-4701, 2005), p. 179.



CHAPTER 1

SEEKING NEWER WORLDS:
AN HISTORICAL CONTEXT FOR SPACE EXPLORATION

Stephen J. Pyne

Come, my friends,
Tis not too late to seek a newer world

—Tennyson, “Ulysses,” 1842

early 40 years ago, William Goetzmann, in his Pulitzer-winning

Exploration and Empire, argued that explorers were “programmed” by
their sponsoring societies. They saw what they were conditioned to see, and
even novelty fell within a range of expected “curiosities” and “marvels.”
What is true for explorers has been no less true for exploration’s philosophers,
historians, and enthusiasts. Pundit and public, commentator and scholar, all
have become accustomed, if not programmed outright, to see exploration
and space as inseparable. Space has become the new frontier; exploration, if
it is to thrive, must push to the stars; the solar system is where, in our time,
exploration is happening.'

Since Sputnik, no survey of exploration has not looked heavenward, and
no advocate for space adventuring has failed to trace its pedigree through the
lengthening genealogy of the Earth’s explorers. But in the particulars they
differ; this field, too, has its “lumpers” and “splitters.” The lumpers consider
the long saga of geographic exploration by Western civilization as continuous
and thematically indivisible. The Viking landers on Mars are but an iteration
of the long ships that colonized Greenland. The Eagle, the Command Module
orbiter, and Saturn V rocket that propelled the Apollo XI mission to the Moon
are avatars of Columbus’s Nifia, Pinta, and Santa Maria. The “new ocean” of
planetary space is simply extending the bounds of the old. The ur-lumpers
would go further. The historic eruption of European exploration was but
the most recent device to carry humanity’s expansive hopes and ambitions;

1. William H. Goetzmann, Exploration and Empire (New York: Knopf, 1966).
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its origins reside in the genetic code of humanity’s inextinguishable curio-
sity. Even more, space exploration shares an evolutionary impulse. Through
humanity, life will clamber out of its home planet much as pioneering species
crawled out of the salty seas onto land. The impulse to explore is providential;
the chain of discovery, unbroken; the drivers behind it, as full of evolutionary
inevitability as the linkage between DNA and proteins.

The most prominent have generally boosted space exploration as necessary,
desirable, and inevitable. The argument assumes the form of a syllogism: The
urge to explore is a fundamental human trait. Space travel is exploration.
Therefore, sending people into space is a fundamental characteristic of our
species—what more is there to say? The only impediment to the past serving
as prologue to the future is imagination, as translated into political will,
expressed as money. From Carl Sagan to Ray Bradbury, such advocates have
self~admittedly been fantasists, whether they argued that the motivating vision
is embedded in our genes or our souls. But the urge, the motivating imperative,
they place within the broad pale of Homo sapiens sapiens.>

Yet humanity doesn’t launch rockets; nations do. So there exist also
among the spacefaring folk special themes that place interplanetary exploration
within the peculiar frame of a national experience. In particular, there exist
groups for whom extra-Earthly exploration is a means to perpetuate or recreate
what they regard as the fundamental drivers of American civilization. Space
exploration offers the chance to discover another New World and to erect a
New America, a technological New Jerusalem, beyond the tug of the Earth’s
gravitational field and the burdens of its past. Only a New Earth can save the
Old. Space colonization would remake William Bradford’s vision of Plymouth
Plantation into a very high-tech city and transplant it to a very distant hill.?

Still, a countercase exists. What expands can also collapse. Ming China
launched seven dazzling voyages of discovery and then shut down all foreign
travel and prohibited multimasted boats. Medieval Islam sponsored great
travelers before shrinking into the ritual pilgrimage of the hajj. The Norse
spanned the Atlantic, then withered on the fjords of a new world. Moreover,
plenty of peoples stayed where they were: they lacked the technological means,
the fiery incentives and desperate insecurities, or the compelling circumstances
to push them to explore beyond their homeland. Like Australia’s Aborigines,
they were content to cycle through their ancestral Dreamtime and felt little

2. Examples among the celebrity celebrants might include Carl Sagan, Cosmos (New York: Random
House, 1980); Ray Bradbury et al., Mars and the Mind of Mind (New York: Harper and Row, 1973); and
Arthur C. Clarke, The Exploration of Space (New York: Harper, 1959).

3. See, as an extreme example, Robert Zubrin, The Case_for Mars (New York: Touchstone, 1996).
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urgency to search beyond the daunting seas or looming peaks. A walkabout
was world enough.*

In this perspective, what matters are the particulars—the cultural condi-
tions that prompt and sustain discovery. What is commonly called “geographic
exploration” has been, in truth, a highly ethnocentric enterprise. It will thrive
or shrivel as particular peoples choose. There is nothing predestined about
geographic discovery, any more than there is about a Renaissance, a tradition
of Gothic cathedrals, or the invention of the electric lightbulb. Exploration
as a cultural expression is something peculiar to times, places, and peoples.
General historians might site exploration within dramas of human mobility,
of empires, of Europe’s astonishing millennial-long expansion, and its equally
astounding almost-instantaneous implosion. They would grant exploration
little intrinsic motivation; explorers would derive their inspiration, no less
than their characteristics, from a sustaining society. They view contem-
porary arguments for space trekking as not grounded in historic reality but
inspirational rhetoric.

From such a perspective, the exuberant era of exploration that has
dominated the past five centuries, bonded to European expansion, is simply
another in a constellation of cultural inventions that have shaped how peoples
have encountered a world beyond themselves. It will, in time, pass away
as readily as the others; European-based exploration may yet expire, even
after 500 years, perhaps exhausted like the cod fisheries of the Grand Banks.
The history of exploration bears little similarity to the simplistic narrative of
triumphalists. Historians, litterateurs, humanists, and a significant fraction of
ordinary citizens may wonder why a chronicle of past contacts, particularly
when burdened by imperialism and inflated by tired clichés, should argue for
doing more. The record suggests that future worlds will be corrupted as old
ones were. The much-abused Earth is world enough. Space exploration may
prove to be a defiant last hurrah rather than a daring new departure.

To date, the lumpers have commanded the high ground of historical
interpretation and historiography. Dissenters are few, and even they accept space
travel’s exploring pedigree. Scholarship has hardly begun to parse exploration’s
long chronicle to understand what features might apply or not apply to the Space

4. For a good discussion of the Norse traverse across the Atlantic, see Carl Sauer, Northern Mists
(Berkeley: University of California Press, 1968). Studies of the Chinese voyages have become a minor
cottage industry; see, for example, Gavin Menzies, 1421: The Year China Discovered the World (New York:
Bantam, 2002). On the Islamic eucumene, see Richard Hall, Empires of the Monsoon: A History of the
Indian Ocean and Its Invaders (London: HarperCollins, 1996). The Polynesian voyages are the subject of
endless retellings; an early, defining work is Peter Buck, Vikings of the Pacific (Chicago: University of
Chicago Press, 1959).
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Age. Does the Apollo program resemble Columbus landing in the Bahamas,
or the abortive Greenlanders at Vinland? Does Voyager mimic Captain James
Cook’s circumnavigating sallies, or Roald Amundsen’s small-craft threading of
the Northwest Passage? Is Mariner a robotic version of Lewis and Clark, leading
America to its new westward destiny, or a Zebulon Pike, whose expeditions
south led him to a Mexican jail and whose forays north left him dead outside
a Canadian fort? The history of exploration is so complex that one can find
whatever anecdote and analogy one wants.

How one identifies the exploratory character of space depends on how one
interprets the enterprise—whether space travel is primarily about technology,
science, adventure, geopolitics, or inspiration. Each theme can lead to its own
history. For space as exploration, however, two clans dominate the discourse:
space enthusiasts eager to trace the genealogy of exploration from ancient
times to contemporary launch sites, and historians anxious to push their
erstwhile narratives into today’s news. The two display a kind of symmetry,
a yin and yang of emphasis. Space enthusiasts tend to condense exploration
prior to the mid-20th century into a lengthy prelude, while historians of
exploration—there aren’t that many—update their chronicles to include
space endeavors into a kind of coda. The common assumption is that space
is of course exploration, so there is little need to explain how and why. One
only needs enough of the past to boost the narrative into orbit, or enough
contemporary events to predict the narrative splashdown. Instead of analysis,
the ur-lumper rhetoric tends to conflate a cascade of themes: intellection with
exploration, exploration with contact, contact with colonization, colonization
with human settlement.

Of course there are exceptions; the best scholarship usually is. A good
example of exploration considered from the perspective of space is Richard S.
Lewis’s From Vinland to Mars: A Thousand Years of Exploration. The Space Age,
he concludes, “can be defined reasonably as the modern extension of a process
of exploration that began a thousand years ago with the Norse voyages to
Greenland and North America.” The common motivator was “intraspecific
competition,” the deadly contest “among men and families for land, among
nations for power and wealth.” This persistent trait could yet “carry future
generations to the stars.” Lewis devotes 100 pages to exploration prior to
1957 and 300 from the International Geophysical Year (IGY) to the Viking
landings on Mars. Like most lumper historians, he came to space themes by
way of journalism.’

5. Richard S. Lewis, From Vinland to Mars: A Thousand Years of Exploration (New York: Quadrandle,
1976), pp. xi, xii.
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Scholar historians, by contrast, are likely to carve up the long chronicle
into more manageable units. Unquestionably, the outstanding practitioner is
William H. Goetzmann. Building on J. C. Beaglehole’s scholarship on Captain
Cook and the exploration of the Pacific generally, in which Beaglehole argued
that the voyages constituted something new, a renewal of global exploration,
Goetzmann has elaborated the concept of a Second Great Age of Discovery,
which he believes has not yet ended, which extends unbrokenly into space, and
which has fundamental valences with America. “Just as in the Renaissance,”
he writes, “a New Age of Discovery began—born of competition between
men and nations, dependent alike on abstract theory, applied science, now
called ‘engineering,’ visionary imagination and the faith of whole cultures
who invested billions of dollars or rubles in the great adventure out into the
frontier that President John F. Kennedy called ‘this new ocean.” The under-
taking has special resonance for the United States, for “America is the product
of an Age of Discovery that never really ended. From the Viking voyages
in the 10th century to the lunar voyages of the twentieth, much that is held
to be American derives from a sense of the ongoing and complex process of
exploration that has made up so much of'its history.” The explorer, Goetzmann
concludes, “stands as a kind of archetypal American.”

Even so, Goetzmann, ever the scholar, concluded that the ultimate payoff
lay in the realm of knowledge, particularly the peculiar moral understanding
that helps us understand who we are and how we should behave. In explicating
that understanding, Goetzmann, always the historian, chronicles exploration
against the “constant imaginative redefinition of America.” In that sense,
“America has been almost anything its explorers or their ‘programmers’
wanted it to be at the time. And yet constant discoveries and rediscoveries
have continually changed the meaning of the country for its citizens.”
Thus, “to many,” by implication himself included, the analogy of Apollo
to Columbus “seems false.” Rather, “what Armstrong and Aldrin and all
their heroic space predecessors have revealed is not a series of new worlds for
escape and habitation, but a profounder knowledge of the earth’s true place
in the universe. They have changed once again the entire perspective of the
globe and man’s place on it.” Yet Goetzmann, author of a trilogy of books on
American exploration, never included space exploration in those volumes,
save allusively in a preface.

6.]. C. Beaglehole, The Exploration of the Pacific, 2nd ed. (Stanford: Stanford University Press, 1966);
William H. Goetzmann, “Exploration’s Nation. The Role of Discovery in American History,” in
American Civilization: A Portrait from the Tiventieth Century, ed. Daniel J. Boorstin (New York: McGraw-
Hill Book Co., 1972), pp. 36, 25.

7. Goetzmann, “Exploration’s Nation,” pp. 33, 36.
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And then there are those for whom space is continuous not merely with
exploration but with evolution, for whom the Space Age represents a quantum
leap in human existence. The nuances of geographic discovery’s chang-
ing technologies, beliefs, lore, institutions, and personalities become mere
background noise, the junk genes of history. Most practitioners come from
literature or natural science, an odd couple joined by conviction and pulp
fiction rather than formal scholarship. History is a loose jumble of anecdotes,
like oft-told family stories or the sagas of the clan. For them, the future is what
matters. What preceded contact is only preamble. What follows will be, in
Arthur C. Clarke’s words, childhood’s end.

Regardless, no one questions the linkage of space with exploration. Their
analysis of what that bond is, and what benefits the country might derive, vary.
Exploration remains a means to other ends. The recent report of the President’s
Commission on Implementation of United States Space Exploration Policy
described the goal of the “vision” as “to advance U.S. scientific, security, and
economic interests . . . ,” and not least national prestige. More realistically,
at the time Mariner orbited Mars, Bruce Murray observed simply that “we
are exploring,” that the “very act of exploration is one of the more positive
achievements open to a modern industrial society,” that space exploration is
“as important as music, art, as literature,” that it is “one of the most important
long-term endeavors of this generation, one upon which our grandchildren
and great-grandchildren will look back and say, “That was good.”” But if space
exploration is a cultural enterprise, then it should be examined as such, subject
to the same tangible criteria.®

All this suggests ample opportunity for future research. There is, first, a
place for dedicated analysis beyond the selective anecdote, heroic narrative,
and flimsy analogizing. There is little empirical heft, even less quantitative
data, and sparse scrutiny of what, exactly, exploration has meant in terms of
economics, politics, ethics, knowledge, fiction, and the like. Serious scholarship
has not tracked exploration to the extent it has related fields such as the history
of physics, military history, government institutions, or even the literature of
the western hero. The founding saga of the Great Age of Discovery, Luis de
Camoes’s Lusiadas, 1is, after all, a tragedy, brooded over by the Old Man of
Belem, who declaims its debased origins: the enterprise to the Indies will turn
out badly, though it cannot be stopped. By the time we arrive at the Space Age,
“literature” has come to mean Edgar Rice Burroughs and the imagination of
nine-year-old boys. A similar declension seems to atfect the scholarship.

8. Report of the President’s Commission on Implementation of United States Space Exploration
Policy, A Journey to Inspire, Innovate, and Discover (Washington, DC: Government Printing Office [GPO],
June 2004), p. 11; Bruce Murray, quoted in Ray Bradbury et al., Mars and the Mind of Man, pp. 24-25.
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A part of this general task is comparative study. We know things in the
context of other things. We will understand contemporary exploration better
if we arrange suites of comparisons with past efforts, understanding their
common elements, isolating what features make them similar or different. But
this exercise should not be restricted to exploration, comparing itself in various
eras. If expeditions are a cultural creation, then they should be compared as
well with other undertakings, perhaps with opera, baseball, publishing, art
museums, extreme sports. Exploration is not the only way by which a society
can express its restlessness or exercise its curiosity. A society must choose to
explore. What is the basis for that choice and how does the outcome compare
with other choices?

Of particular value to Americans is the need to segregate exploration from
colonization. American accounts of the Space Age almost invariably begin with
the discovery of North America, preferably by the Norse. This is teleological
history: the point, the conclusion, of exploration was to find a New World and,
subsequently, to found the United States. The epic of America is its expansion
westward. When exploration completed its survey of America, it had to continue
elsewhere, to the Poles, for example, and then to planetary space, or else that
epic would end. It makes a wonderful national creation story. It works less well
as scholarship. The exploration of America was part of a global project, rising
and falling with those same geopolitical tides. So it is proving to be with space.

I confess to being a splitter. This is a minority viewpoint without much
of a clientele; it may be a singularity. My premises are these: that exploration
as an institution is an invention of particular societies; that it derives much of
its power because it bonds geographic travel to cultural movements, because
it taps into deep rivalries, and because its narrative conveys a moral message;
that, while unbroken, the trajectory of a halt millennium of exploration by
Western civilization can be understood best by parsing its long sweep into smaller
increments; and that the future of exploration may become a reversed mirror
image of its past. In particular, my splitter history would partition the past half
millennium of European exploration from humanity’s various migrations, and
it would then fraction that grand chronicle into three great ages of discovery,
fissioning William Goeztmann’s Second Great Age of Discovery into two, adding
a Third Age as distinctive from the Second as the Second was from the First.

This is not a commonly held analysis, not least because it compels us
to examine differences. It demands that we identify what segregates space
exploration from its progenitors beyond exalted claims that, in leaving the
Earth’s gravitational pull, humanity is, at last, leaving its nest. It places space
exploration with the exploration of Antarctica and the deep oceans. It suggests
a future that will less resemble the near past than the deep past. The Space Age
is different; the Space Age is the same. A splitter history asks, how? and what
does it mean? My version of a sample such history follows.
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ISLANDS IN THE MIST: THE CASE FOR. AGES OF DISCOVERY

Why three eras? Why not four, or eight? Why any at all? History is messy,
and exploration history, with its perpetual disputes over prediscoveries and
rediscoveries, messier still. So consider, as an index of exploration, the case of
Pacific islands. None were known empirically to Europe prior to the Great
Voyages. While some discoveries, particularly by the Portuguese, were no
doubt hoarded as state secrets, the dates of discovery for most are reliably
known. Plotting those discoveries by 50-year increments yields three fairly
distinct periods (see figure below).

The first coincides with the classic voyages of discovery, led by Portugal
from the west and Spain from the east. Every island is new: discovery is rapid
and relatively easy (if anything done by ship in those days can be considered
easy). Between 1500 and 1550, mariners discovered some 32 islands. They
found fewer in the next 50 years, and half as many again in the next 50. By
the mid-17th century, the long wave has exhausted itself. Some 75 percent of
the discoveries occurred over roughly 75 years.

Discovery of Pacific Islands®

[ ] =Number of islands

9. Data from Henry Menard, Islands (New York: Scientific American, 1986).
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An explanation for the odd curve, a peak followed by a rapid decay, is
simple. Mariners were not searching for islands, but for routes to the great
entrepots of the East. They found islands along the way, and once they plotted
out the best paths, they had scant incentive to keep at sea. The latter discoveries
happened from miscalculations or accidents—storms, for example, that blew
ships oft course—or, as the Dutch became more expansive in their plans to
outflank the Portuguese, a scattering of islands that they chanced upon. There
was no reason to randomly rove the seas. Explorers had completed their task,
had hewed routes to the riches, and the discovered islands had been, as it were,
the chips that scattered to the side.

Then, in the mid-18th century, after nearly 150 moribund years, the
process rekindled: Europeans begin encountering new islands. But these are
new Europeans—-British and French, mostly—entangled in fresh rivalries, and
they have novel purposes. They come as emissaries of the Enlightenment; they
are keen to explore nature’s economy for its exotic wealth and commercial
wonders; they carry naturalists eager to catalog the Great Chain of Being, trace
the contours of the world ocean, and draft a new mappa mundae; and they haul
artists and litterateurs avid for lush tropical utopias. They search out the blank
spots of the Pacific. They seek unknown islands as ends in themselves. A great
age of circumnavigators commences, of which the three voyages of Captain
James Cook are a prime exhibit.

The number of known islands explodes. More islands are discovered in
70 years than in the previous three centuries. But this, too, quickly expires.
They reach the last island, Midway, in 1859. Then nothing, and it is a nothing
all the more profound because the voyagers have revealed all that exist.
By the onset of the 20th century, not only have explorers exhausted the
dominion of Pacific islands, the Enlightenment itself has begun to crumble
before the intellectual tremors and metaphysical termites of Modernism. For
the Pacific Ocean, a second age of exploration ends with traffic in guano
and copra; excursions by tourists, adventurers, and anthropologists; and color
prints by Gauguin.

How, then, might there be another era? Because mariners went below
the deep swells; they traveled by submarine and surveyed the hard-rock
topography of the deep ocean by remote sensing devices. They discovered
a vast realm of volcanic islands—guyots—that had eroded and subsided
beneath the surface. In a few brief decades, an exploring science mapped 596
new Pacific isles. These were more Pacific islands than Western civilization
had discovered since Vasco da Gama first landed Portugal at the gates of the
Indies. More powerfully, the context of discovery revived with another global
rivalry, this one begun in World War IT and accelerated during the Cold War;
with another intellectual syndrome, the curious culture of Modernism; with
another revolution in technology.
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The Cold War competition beneath the waves complemented almost
pertectly the better-known competition for the high ground beyond the Earth’s
atmosphere. Space exploration was part and parcel of this same Third Great Age of
Discovery. If islands are a reliable index, three eras might equally characterize the
vast sweep of Western exploration since the natal times of Henry the Navigator.
If space, however, becomes a powertul enough presence, then the Eurocentric
frame itself might need resetting and another index might in time be necessary.
Perhaps discovered moons might replace encountered isles, although it’s hard
to imagine a future artist rendering Titan or Europa with the lavish cultural
colorations that William Hodge, traveling with Cook, brought to Tahiti.'

GREAT VOYAGES: THE FIRST AGE

The Great Age of Discovery opened with centuries of false dawns.
Part of the ditficulty is disentangling exploration from other forms of travel:
from migration, walkabout, exile, wars of conquest, trading expeditions,
reconnaissance, long hunts, great treks, missionizing, pilgrimage, tourism,
and just plan wanderlust. Roman merchants had contact with the Canaries
and Cathay. European pilgrims trekked from Hibernia to the Holy Land.
Franciscan scholars trudged to the court of the Great Khan. Each age of
expansion, every expansionist people, experienced a burst of discovery about
a wider world. What made events of the 15th century special was that these
exploring contacts did not end in a rapid contraction. They became welded
to a revived expansion of Europe that would stretch over half a millennium;
they bonded with revolutionary epochs of learning and political reform. They
became institutionalized. Exploration became the outward projection of
internal unrest that would not let the momentum long languish."

The Great Voyages began cautiously enough. That Portugal pioneered
the practice should alert us to the process’s uncertain origins and its often
desperate character. There was little in Portuguese history from which someone
might predict, in 1450, that it would leap across whole seas and over unknown
continents, establish the world’s first global empire, and create the raw template

10.To match the discovery of Pacific islands with the general swarm of exploration, consult standard
references. A sprawl of atlases exist that trace the general contours of geographic exploration, for
example, and there is the flawed but indispensable A History of Geographical Discovery and Exploration, by
J.N. L. Baker (New York: Cooper Square Publishers, 1967).

11. The doyen of the founding Age of Discovery is J. H. Parry. Among his many works, three are
especially informative as syntheses: The Establishment of the European Hegemony, 1415—1715, 3rd ed.,
rev. (New York: Harper and Row, 1966); The Discovery of the Sea (Berkeley: University of California
Press, 1981); and The Age of Reconnaissance: Discovery, Exploration, and Settlement, 1450-1650 (New York:
Praeger, 1969).
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for European expansion.Yet that is precisely what happened. For several hundred
years, exploring nations sought to emulate the Portuguese paradigm, whose
outposts survived until the 21st century. Within a generation, it came to be said
that it was the fate of a Portuguese to be born in a small land but to have the
whole world to die in.

‘What happened was that exploration became—directly, or indirectly through
charters—an organ of the state, and because no single state dominated Europe,
many joined the rush. Geographical exploration became a means of knowing; of
creating commercial empires; of outmaneuvering political, economic, religious,
and military competitors—it was war, diplomacy, proselytizing, scholarship, and
trade by other means. For this reason, it could not cease. For every champion,
there existed a handful of challengers. This competitive dynamic—embedded
in a squabbling Europe’s very fabric—helps explain why European exploration
did not crumble as quickly as it congealed. On the contrary, many Europeans
absorbed discovery into their culture, even, in some cases, writing explorers into a
founding mythology, a cultural creation story. In short, where exploring became a
force, something beyond buccaneering, it interbred with the rest of its sustaining
society. The broader those cultural kinship ties, the deeper the commitment.
Societies dispatched explorers; explorers reshaped society. Exploration became
an institution. The explorer became a role.

The fabled GreatVoyages announced a First Age of Discovery. Its particular
domain was the exploration of the world ocean, the discovery that all the world’s
seas were one, that it was possible to sail from any shore and reach any other.
Of course, there were some grand entradas in the Americas, and missionaries,
Jesuits especially, penetrated into the vast interiors of the Americas, Africa, and
Asia. But as J. H. Parry observes, it was the world sea that defined the scope
and achievements of the First Age. The mapping its littoral was the era’s finest
cartographic triumph.'?

The map reminds us that the First Age coincided with a Renaissance.
The era unveiled two new worlds: one of geography, another of learning.
Francis Bacon conveyed this sense perfectly when he used as a frontispiece to
his Great Instauration the image of a sailing ship pushing beyond the Pillars of
Hercules. The voyage of discovery became a metaphor for an age of inquiry
that would venture far beyond the dominion of the Mediterranean and the
inherited wisdom of the ancients. The discoveries overwhelmed a text-based

12. Parry, Discovery of the Sea.
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scholarship: scholasticism, that arid discourse that resulted from too many
scholars and not enough texts, collapsed as new information poured into
Europe like New World bullion into Spain and, like it, inspired an inflationary
spiral of knowledge."”

An age of discovery, however, demands more than curiosity and craft.
It has to speak to deeper longings and fears and folk identities. The ships
must voyage into a moral universe that explains who a people are and how
they should behave, that criticizes and justifies both the sustaining society and
those it encounters. The Great Voyages provided that moral shock: they forced
Europe to confront beliefs and mores far beyond the common understanding
of Western civilization. The Renaissance expansion of Europe profoundly
altered Europe’s understanding of itself and its place in the world. There was
plenty of hollow triumphalism, of course, but those contacts also inspired
Montaigne’s celebrated preference for the cannibalism of Brazil’s noble savages
to that of Versailles’s courtiers, and Las Casas’s excoriating denunciation of
the conquistadores. They compelled a reexamination of the political and ethical
principles underlying Christendom and its secular principalities. Exploration
could upset the discovering society as well as the discovered. It often found
things it didn’t like, not least things about itself. The dark regions held horrors
as well as marvels.

For all this, the Portuguese were the originators. If exploration became,
as Goetzmann argues, programmed, then the Portuguese paradigm was the
template, the default setting for exploration’s software. The degree of inter-
penetration between exploration and society was astonishing, of which the
suite of exploring ships was only a down payment. Consider the founding
explorers: Henry the Navigator, late-medieval prince, blurry-eyed speculator,
and wastrel, who began the fusion of discovery with state policy; Vasco da
Gama, merchant and administrator, representing the bonding of commerce
with the state; Afonso de Albuquerque, soldier and strategist, seizing at gun-
point the critical nodes of traffic throughout the Indian and South China seas;
St. Francis Xavier, tempering the sword with the cross, missionizing in India,
the East Indies, and especially Japan, with plans to proselytize in China; and
Luis de Camdes, adventurer turned litterateur, author of the epic Os Lusiadas
(1572), which cast contemporary explorers into the mode of classical heroes.
Together they embodied, literally, the swirl of Renaissance ambitions—God,
gold, glory—while wrapping it in an enduring saga. “Had there been more

13.This has long been a common theme. A somewhat eccentric but insightful (and lively) recreation
of what it meant can be found in William Manchester’s A World Lit Only by Fire: The Medieval Mind and
the Renaissance: Portrait of an Age (Boston: Little, Brown, 1992), which tracks the imaginative impact of
Magellan’s voyage.



SEEKING NEWER WORLDS: AN HISTORICAL CONTEXT . . . 19

<

of the world,” Camoes wrote, his bold mariners “would have discovered it.”
Revealingly, all the founders died overseas.'

When this tidal bore of discovery passed, it left an institutional berm
throughout the strands on every continent save Australia and Antarctica.
Portuguese explorers and fishermen plied the Grand Banks and probed the
shorelines of North America and the North Atlantic isles. They established
colonies in Brazil. They held trading fortresses along the coast of Africa and
India, in the Spice Isles, Cape Verde, St. Helena, Tristan da Cunha, and at
such major trading entrepots as Malacca, Macau, and Nagasaki. Probably they
had reached Australia, though they found nothing to hold them. Those who
followed were interlopers, seeking to poach parts of an empire too vast for tiny
Portugal to hold. Or they sought to outflank the Portuguese. That was surely
the intention of Christopher Columbus, who after all had learned his mariner’s
craft sailing on the Portuguese Atlantic circuit. And that was the prospect held
by Magellan, who had already been to the East Indies in service to Portugal
before, on Columbus’s example, he offered fealty to Spain."

The Portuguese paradigm pointed as well to the enormous liabilities inher-
ent in geographic discovery. The overseas posts, never fully staffed, nevertheless
siphoned oft perhaps a tenth of the Portuguese population. They drained the
homeland without demographically overwhelming the colonies. The rapid
infusion of knowledge failed to spark a Portuguese renaissance; much of the
data was hoarded as a state secret, and the rest demanded an infrastructure of
scholarship that did not exist. Worse, the sudden inundation of wealth proved
destabilizing. It tempted rulers to indulge personal and geopolitical fantasies,
typically expressed as foreign wars. The unwisely sainted Henry was here the
prototype. What wealth he gleaned, he sank in futile fighting on Moroccan sands.
Exploration could led to profitable colonization where the discovered place was
uninhabited, as at Madeira. Where lands were already occupied, colonization
led to extravagant wars and bottomless expenses. The paradigm thus had its
paradox: exploration required money as well as will, but beyond sacked towns
and coastal trade, there was little wealth to get from it. Once permanent, the
colonies became not sources of sustainable wealth, but economic placers, quickly

14. Even in English, the Portuguese experience looms large. In addition to Parry,see C. R. Boxer, The
Portuguese Seaborne, 1415—1825 (London, Hutchinson, 1969), and Four Centuries of Portuguese Expansion,
1415-1825: A Succinct Survey (Johannesburg: Witwatersrand University Press, 1965), as well as Bailey W.
Diffie and George D.Winius, Foundations of the Portuguese Empire, 1415—1580 (Minneapolis: University
of Minnesota Press, 1977). Luis de Camoes’s epic, The Lusiads, is translated by Leonard Bacon with an
introduction and notes (New York, Hispanic Society of America, 1950).

15. On the Dutch strategy, see C. R. Boxer, The Dutch Seaborne Empire, 1600~1800 (New York,
Knopf, 1965).
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plundered, before plummeting into fiscal sinks. An exploring imperium proved
easier to grab than to hold."

The Portuguese paradigm should remind us how much geographic explora-
tion has morphed over the centuries. By the late 18th century, as motivating
forces, science had replaced God; commerce, gold; and national prestige, individual
glory. The issues are even more serious for space exploration, although America’s
spacefaring traverse through the solar system may be the closest geographic romp
comparable in scale to Portugals. But there the similarities cease. Pioneer did
not have to force access to the outer planets by the sword, Mariner did not have
to proselytize, and Voyager did not have to wrestle with restless indigenes and
obstreperous crews. Instead of Camdes, American letters had Norman Mailer
and Ray Bradbury, neither of whom had been in space, and instead of classic
heroes, Renaissance versions of Odysseus, we had Tom Wolfe’s test pilots, forever
fretting about drinking and screwing and their ranking on the ziggurat. No one
wrote about the vessels themselves, any more than the 16th century did about the
Victoria. Mostly, Portugal’s voyages were a prelude to imperium, an extension of
ancient empire-building by new means. America’s probes were valenced to the
limited conflict of the Cold War. If Portugal faltered, someone else would move
in. If America stalled, the void might widen.

CORPS OF DISCOVERY: THE COMING OF THE SECOND AGE

The inflection to what William Goetzmann has termed a Second Great
Age of Discovery was messier than the paradigm of Pacific islands suggests.
Yet the same basics apply. By the early 18th century, exploration had become
moribund; mariners did more poaching and piracy than original probing, like
William Daumpier more buccaneer than naturalist; the explorer blurred into
the fantasist and fraud, the promoters of the Mississippi and South Seas bubbles,
the Lemuel Gulliver of Jonathan Swifts savage satire, or with the forlorn
adventures of Daniel Defoe’s Robinson Crusoe, who curses a woeful addiction
to adventuring that repeatedly brings him to grief. Exploring expeditions
persisted largely because interlopers tried to outflank established competitors,
but little new was added. Exploration seemed destined to be left marooned on
the shore of a fast-ebbing historical tide."”

Then the cultural dynamics changed. The long rivalry between Britain
and France, the penetration of high culture by the Enlightenment, a hunger for

16. Peter Russell, Prince Henry “the Navigator”: A Life (New Haven: Yale University Press, 2000). In
fact, all the standard accounts of the Portuguese eruption, even the most celebratory, relate the same
sad decline.

17. See William H. Goetzmann, New Lands, New Men: The United States and the Second Great Age of
Discovery (New York:Viking, 1986).



SEEKING NEWER WORLDS: AN HISTORICAL CONTEXT . . . 21

new markets, all combined to move Europe again out of dry dock and onto the
high seas of exploration and empire. Naturalists lengthened their excursions;
artists painted natural scenes; philosophes looked to pure nature for guidance.
The Grand Tour became a global excursion around the Earth. Perhaps most
extraordinarily, the missionary emerged out of a secularizing chrysalis into the
naturalist. Increasingly, scientists replaced priests as the chroniclers and observers
of expeditions, and scientific inquiry substituted for the proselytizing that had
helped justify an often violent and tragic collision of cultures.'

From Linnaeus’s apostles gathering the fruits of nature from the Americas
to Antarctica, to expeditions measuring the arc of the meridian and the transit
of Venus, explorers swarmed across the Earth and often sailed around it. Over
the next century, every aspiring great power dispatched fleets to seek out new
wealth and knowledge, to loudly go where others had not yet staked claims.
Cook,Vancouver, Bougainville, LePerouse, Wilkes, Bellingshausen, Malaspina—
these became the Magellans of the Enlightenment. They placed the competition
intrinsic to science into the service of geopolitical strife. Once again, the rivalries
among the Europeans were as great as anything between Europeans and other
peoples. A civilization’s internal conflicts drove its outward expressions.

In the process, the old motivations became secularized and updated. In
petitioning the Lords Commissioners of the Treasury to support the 1761
transit, the Royal Society of London laid out the new rationales for systematic
discovery:

The Memorial itself plainly shews, that the Motives on
which it is founded are the Improvement of Astronomy and the
Honour of this Nation [an Englishman, Edmund Halley, had
proposed the transit as a means of measuring the astronomical
unit] .. ..And it might afford too just ground to Foreigners for
reproaching this Nation in general (not inferior to any other in
every branch of Learning and more especially in Astronome);
it, while the French King is sending observers . . . not only
to Pondicherie and the Cape of Good Hope, but also to the
Northern Parts of Siberia; and the Court of Russia are doing
the same to the most Eastern Confines of the Greater Tartary;
not to mention the several Observers who are going to various

18. The classic figure, of course, is James Cook, so see J. C. Beaglehole’s classic (if exhaustive) biography,
The Life of Captain_James Cook (Stanford, CA: Stanford University Press, 1974). But see also the impact of
Linnaeus in The Compleat Naturalist; a Life of Linnaeus (New York:Viking Press, 1971), by Wilfrid Blunt,
with the assistance of William T. Stearn, and see the impact of Banks, a critical catalyst for whom Patrick
O’Brian offers a popular biography, Joseph Banks: A Life (London: Collins Harvill, 1987). The literature

on all these men and their apostles and imitators is almost oceanic in its extent.
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Places, on the same errand from different parts of Europe;
England should neglect to send Observers to such places . . .
subject to the Crown of Great Britain.

This is by foreign Countries in general expected from us;
Because the use that may be derived from this Phaenomenon,
will be proportionate to the numbers of distant places where
... observations . .. shall be made of it; And the Royal Society,
being desirous of satistying the universal Expectations of
the World in this respect have thought it incumbent upon
them . . . to request your effectual intercession with His
Majesty . . . to enable them ... to accomplish this their desire
...which ... would be attended with expense disproportionate
to the narrow Circumstances of the Society.

But were the Royal Society in a more affluent State; it would
surely tend more to the honour of his Majesty and of the Nation
in general, that an Expense of this sort, designed to promote
Science and to answer the general Expectation of the World,
should not be born by any particular Set of Private Persons."

Here, in a nutshell, were the formal reasons for state sponsorship: society
needed science; science needed exploration; exploration to far countries needed
support beyond what individuals could contribute; international scholarship
and national honor demanded participation. Unsaid, but indispensable, were
the rising popular enthusiasms for geographic discovery, bonded not to reason
but to sentiment. The Lacondamine expedition to Ecuador commanded public
attention not for Lacondamine’s meticulous mapping of the Amazon’s latitude
and longitude, but for Isabella Godin’s heart-wrenching journey down it to find
her husband. Public interest widened. By the latter part of the 18th century,
as select colonies moved from the littoral inland, wider populations found in
explorers a Moses-like leader of the people to promised lands. Daniel Boone,
not George Washington, for example, would become America’s folk-epic hero.
From high culture to pop cult, the explorer claimed cultural standing.*

Those grand circumnavigations revived geographic exploration, but they
mostly proved a means to reposition explorers, who promptly moved inland.
The world’s continents replaced the world sea as an arena for discovery: the

19. Harry Wolfe, The Transits of Venus (Princeton: Princeton University Press, 1959), quoted on p. 83.

20.The Lacondamine expedition is not as well known among English speakers as it should be. A good
introduction, leading to the successors in South America, is available in Victor von Hagen, South America
Called Them. Explorations of the Great Naturalists: La Condamine, Humboldt, Darwin, Spruce (New York: A.
A.Knopf, 1945). A popular version has recently been published: Robert Whitaker, The Mapmaker’s Wife:
A Tiue Tale of Love, Murder, and Survival in the Amazon (New York: Basic Books, 2004).
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cross-continental traverse superseded a circumnavigation as the grand exploring
gesture of the age.

The pivotal figure was Alexander von Humboldt, whose five years in Latin
America redefined exploration for the era. Humboldt rewove the loose strands
into a taut fabric. He projected Linnaeus’s natural-history excursion into a cross
section of continents. He carried the artist’s Grand Tour to the New World. He put
legs under Cook’s tours and let them trek from the shoreline over vast landscapes.
He gave empirical heft to the misty musings of Naturphilosophie. He empowered
geographic science with a global reach. In the words of Ralph Waldo Emerson,
he was one of “those Universal men, like Aristotle”” While he was not the first
European to paddle up the Orinoco or climb in the Andes, Humboldt was the
first of a new kind of European, such that even when explorers of the Second
Age revisited sites known to the First, they did so with original eyes and to novel
ends. Symbolically, upon his return to Europe, he dined with Thomas Jefterson
the same month that Lewis and Clark’s Corps of Discovery departed St. Louis. In
the person of Humboldt, the explorer embodied the Romantic hero.*!

The transition matters because, as the 19th century ripened, Europe was
no longer content to remain as a trader on the beaches of the world sea. Like
its exploring emissaries, it shoved and swarmed inland. Trading ventures became
imperial institutions; coastal colonies became continental nations; and the politics
of commerce gave way to outright conquest. Thus commenced a grand era of
exploring naturalism. New scholarship, particularly sciences, bubbled up out of
the slush of specimens shipped home. The returns from the earliest explorers to
a particular place were often phenomenal—the scholarly equivalent to placer
mining. A revolution in geographic discovery again accompanied a revolution
in learning, aptly symbolized by the simultaneous recognition by two exploring
naturalists, Charles Darwin and Alfred Wallace, of evolution by natural selection.

The moral drama changed accordingly. Secularization and science trans-
lated Vasco da Gama’s famous declaration that he had come to the Indies for
“Christians and spices” into a cry for civilization and commerce. The deeper
drama concerned that fraction of Europe’s imperium colonized by European
emigrants. Most of what Europe nominally ruled was densely inhabited by
long-residing peoples, often in numbers far vaster than that of the rulers. But
in some lands, the indigenes were swept away, and into that demographic
vacuum European émigrés poured in. These settler societies tended to look

21. Probably the best biography of Humboldst is still Helmut de Terra, Humboldt: The Life and Times of
Alexander von Humboldt, 1769-1859 (New York: Knopf, 1955). For a fascinating insight into his cultural
impact, however, see Halina Nelken, Alexander von Humboldt: His Portraits and Their Artists: Documentary
Iconography (Berlin: Dietrich Reimer Verlag, 1980). On his impact in America, see Goetzmann, New
Lands, New Men.
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upon discovery as part of a national epic and to honor explorers as vital
protagonists—a Moses, an Aeneas—of those founding events. With Lewis and
Clark, for example, the frontiersman morphed into a naturalist, the scout into
a scholar, and the adventurer into an Aeneas on his way to the founding of a
new civilization. Their subsequent folk expansions proceeded hand in glove
with formal exploration. These were new worlds, premised on the prospects
for a new order of society. America truly was, in William Goetzmann’s words,
“exploration’s nation,” but so were Russia, Australia, Canada, and others.?

Discovery metastasized. As measured by the number of exploring expeditions,
aslight increase appears in the latter 18th century and then erupts into a supernova
of discovery that spans the globe. By the 1870s, explorers had managed continental
traverses—cross sections of natural history—for every continent save Antarctica.
With the partition of Africa, expeditions proliferated to assess what the lines
drawn on maps in a Berlin library actually meant on the ground. Exploration had
become an index of national prestige and power. The first International Polar
Year (1882) turned attention to the Arctic. An announcement by the Sixth
International Geographical Congress in 1896 that Antarctica remained the last
continent for untrammeled geographic discovery inspired a stampede to its icy
shores; even Belgium and Japan sponsored expeditions. (America’s attention
remained fixated on the North Pole and that other stampede to the Klondike.)
Ernest Shackleton’s celebrated Trans-Antarctic Expedition was, after all, an
attempt to complete for that continent the grand gesture that had crowned
every other.”

But Antarctica was the last: there were no more unvisited lands to traverse
other than such backwaters as, for example, the Red Centre of Australia, the
crenulated valleys and highlands of New Guinea, and the windswept Gobi.
The number of exploring expeditions began to decline. Plotting them reveals
the Second Age as a kind of historical monadnock, rising like a chronological
volcano above a level terrain (see figure on opposite page). The peak crests in
the last decades of the 19th century, as exploration crossed the summit of the
Second Age. Then it began a descent down the other side.

22. Goetzmann, “Exploration’s Nation.”

23. Accounts from the Heroic Age of Antarctic Exploration are legion. The entire literature is
contained—incredibly—within the Antarctic Bibliography published by the Library of Congress. A
surprisingly good compilation, wonderfully illustrated, is available in Readers Digest, Antarctica:
Gereat Stories from the Frozen Continent (Surrey Hills, New South Wales: Reader’s Digest, 1985). For
an interpretive summary that places the experience within the Three Ages of Discovery schema, see
Stephen J. Pyne, The Ice: A Journey to Antarctica (Iowa City, IA: University of Iowa Press, 1986).
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LoOST WORLDS: THE WANING OF THE SECOND AGE

The reasons for the slow bursting of this exploration bubble are many.
The simplest is that Europe had completed its swarm over the (to it) unknown
surfaces of the planet. There was nowhere else for the Humboldtean explorer to
go. Equally, there were no more lands to meaningfully colonize. Instead, Europe
turned upon itself in near self~-immolation, with two world wars, a depression,
and the sudden shedding of its old imperium. The enthusiasm for boundary
surveys and natural-history excursions—for imperialism itself—waned with
the slaughter of the Great War.

The critical players were exhausted, especially Great Britain. The Second
Age had kindled with a rivalry between Britain and France, much as the contest
between Portugal and Spain had powered the First Age. Thereafter, virtually
every competition featured Britain, which is why its explorers so dominate the
age. Britain and France clashed in India, the Pacific, and Africa; Britain and the
U.S., in North America; Britain and Russia, the Great Game, across central Asia;
Britain and all comers in Antarctica. After the Great War, Britain and France
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24. Data from J. N. L. Baker, A History of Geographical Discovery and Exploration, rev. ed. (G. G. Harrap
and Co., 1937); Alex Roland, ed., A Spacefaring People: Perspectives on Early Spaceflight (Washington, DC:
GPO, 1985); and J. H. Parry, The Discovery of the Sea (New York: Dial, 1974).
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could no longer afford the enterprise; Russia turned inward with revolution; the
U.S. had few places other than Antarctica in which discovery had geopolitical
meaning. The Second Great Age of Discovery, like the First before it, deflated.

By the middle 20th century, Kipling’s “Recessional” had become pro-
phetic: Europe was rapidly disengaging itself from its imperial past and thus
from the exploring energies that had, like lampreys, attached themselves to the
institutions of an expansionist era. Decolonization accompanied an implosion
of exploration; Europe turned inward, quelling the ancient quarrels that had
restlessly and violently propelled it around the globe, pulling itself together
rather than projecting itself outward. Antarctica, the deep oceans, interplanetary
space—these arenas for geographic discovery might be claimed, but they would
not be colonized. No one was willing to wage war over the asteroid belt or To.

Other reasons were cultural. The Second Age had served as the exploring
instrument of the Enlightenment. Geographic discovery had bonded with
modern science: no serious expedition could claim public interest without a
complement of naturalists, while some of the most robust new sciences like
geology and biology relied on exploration to cart back the data that fueled
them. Science, particularly natural history, had shown itself as implacably
aggressive as politics, full of national rivalries and conceptual competitions, and
through exploration, it appeared to answer, or at least could address, questions
of keen interest to the culture. It could exhume the age of the Earth, reveal
the evolution of life, celebrate natural monuments to nationalism and Nature’s
God. Artists like Thomas Baines and Thomas Moran joined expeditions or, like
John James Audubon, mounted their own surveys; general intellectuals eagerly
studied narratives of discovery (even Henry David Thoreau, nestled into his
Walden Pond cabin, read the entire five volumes of the Wilkes Expedition).
Exploring accounts and traveler narratives were best sellers; explorers became
cultural heroes; exploration was part and parcel of national epics; exploration
was a means to fame and sometimes fortune. The Second Age, in brief, braided
together many of the dominant cultural strands of its times.

By the early 20th century, however, this splendid tapestry was unraveling.
The Enlightenment found itself’ challenged by Modernism’s avant-garde: in
field after field, intellectuals turned to subjects that no longer lent themselves
to explication by exploration. Modernism spread like an intellectual infection, a
fever that turned the attention of high culture away from a tangible, commonsense
world to an interior realm full of paradoxes. The vital truths no longer lay in the
domain of geographic discovery. Art looked to art, mathematics to mathematics,
literature to literature. Natural scientists scrutinized the very large and the very
small, to red-shifting nebulae and subatomic particles or molecular genes. Artists
turned inward, probing themselves and the foundations of art, not outward to
representational landscapes. High culture was more inclined to follow Sigmund
Freud into the symbol-laden depths of the unconscious or Joseph Conrad into
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a heart of imperial darkness than to ascend Chimborazo with Humboldt or to
row with John Wesley Powell through the gorges of the Grand Canyon. The
Second Age sagged not simply from the exhaustion of closed frontiers, but from
a more profound weariness with the entire Enlightenment enterprise.

In the early 19th century, an intellectual could claim international acclaim
by exploring new lands. By the early 20th, he could not, if he could even find
suitable lands. There were a few spectacular exceptions: the gold-prospecting
Leahy brothers trooping into the unknown Highlands of New Guinea; Richard
Byrd, wisttully erecting Little America on the Ross Ice Shelf; Roy Chapman
Andrews, with carbine and Model T, whisking across the Gobi in search of
dinosaur eggs, the very model of a Hollywood action hero (and inspiration for
Indiana Jones). But there was, overall, a rueful, forlorn quality to the striving,
aptly expressed when the American Museum of Natural History, with Andrews
at the helm, dispatched an expedition to Shiva Temple, an isolated butte within
the Grand Canyon, to look for exotic creatures. Sixty years before, the Canyon
had claimed center stage, not only for geographic discovery, but for what it said
to fundamental questions about the Earth’s age and organic evolution. Now the
press boosted a minor foray into a search for lost worlds and possibly living relics
from the age of dinosaurs. Lost world, indeed.?

Borpry GOING WHERE NO ONE Is: THE THIRD AGE

The fascinating question is why the bubble did not burst more catastro-
phically. One reason is that Western civilization did discover new lands to explore.
There were the ice sheets (and sub-ice terrains) of Greenland and especially
Antarctica; there were the deep oceans; and, of course, a solar system beckoned,
tull of wonders beyond the vision of Earth-bound observatories. As powerful
instruments and remote sensing technologies emerged, as manned vehicles and
unmanned probes plummeted to the depths and beyond the atmosphere, the
prospects for a revival of exploration became possible.

Yet dazzling technologies and a rekindled curiosity are not enough to
sustain an era of exploration: cultural engagement also demands a sharp rivalry.
Those competitive energies flourished with the Cold War. In retrospect, the
Great Game between the United States and the Soviet Union lasted far less than

25. Contrast, for example, the classic explorers of the Second Age with the career of Roy Chapman
Andrews, as described in Charles Gallenkamp, Dragon Hunter: Roy Chapman Andrews and the Central Asiatic
Expeditions (New York:Viking, 2001). Andrews set out to be an explorer in the classic mode but found that
the times had changed. For the story of a contemporary who did manage to make the transition in part,
see Carol Gould, The Remarkable Life of William Beebe: Explorer and Naturalist (Washington, DC: Island Press,
2004). Beebe famously plunged into the Atlantic in a bathysphere. An attempt to trace the contours of the
Second Age’s rise and fall, using the Grand Canyon as a test site, can be found in Stephen J. Pyne, How the
Canyon Became Grand: A Short History (New York:Viking, 1998), which recounts the Shiva Temple saga.
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those between Spain and Portugal, or Britain and France, but the era is young,
and if it does in fact mark a Third Age, some other competitors, keen to secure
national advantage or prestige through sponsored discovery, may emerge. China
has announced its intention to land a tikonaut on the Moon;India and Japan have
launch capabilities and may choose to compete. Without the Cold War, however,
there would have been scant incentive to erect bases on the Antarctic ice, scour
the oceans for seamounts and trenches, or launch spacecraft. The Cold War
allowed a controlled deceleration of exploring energies, a reversed complement
to the British-French competition that helped accelerate the Second Age. Two
geopolitical rivals, both with active exploring traditions, chose to divert some of
their contest away from battlefields and into untrodden landscapes.

But perhaps more profoundly, exploration did not wither away because
the culture, the popular culture, did not wish it to. Exploration had become
not only institutionalized, but internalized. This was a civilization that could
hardly imagine itself as other than exploring. Explorers flourished, if only in
pulp fiction, movies, and adolescent fantasies. Quickly, it forged new institutions,
of which the International Geophysical Year is an apt annunciation, and in the
Voyager missions, it found what is likely to endure as the great gesture of the
Third Age, a traverse through the solar system.Voyager’s Grand Tour may serve
for this era as Magellan’s voyage did for the First and Humboldt’s travels did for
the Second.Voyager demonstrated both the power and peculiarities of the era.?

‘What has not happened is a new knitting together of exploration and high
culture. Instead, popular culture has filled that void, but in ways that resuscitate
the images and narrative templates of previous eras. Star Trek, for example, is
the voyage of the Beagle with warp drive. Enthusiasts show Conestoga wagons

26. The literature on IGY is large but mostly technical. A good popular survey is J. Tuzo Wilson,
IGY: The Year of the New Moons (New York: Knopf, 1961). The Third Age has not been the object
of a comprehensive survey since space seems to command its own literature and, to put the matter
bluntly, the concept is not widely known. Useful starting points for works about space travel are
Alex Roland, ed., A Spacefaring People: Perspectives on Early Space Flight (Washington, DC: GPO, 1985);
William Burrows, This New Ocean: The Story of the First Space Age (New York: Random House, 1998);
Roger Launius, Frontiers of Space Exploration, 2nd ed. (Westport, CT: Greenwood Press, 2004); Roger D.
Launius et al., Reconsidering Sputnik: Forty Years Since the Soviet Satellite (Amsterdam: Overseas Publishers
Association, 2000); and, for the political context of the Cold War, Walter A. McDougall, . . . The Heavens
and the Earth: A Political History of the Space Age (New York: Basic Books, 1985). The deep-ocean story
has been much less described, although declassification of military documents is beginning to change
the record. See William Broad, The Universe Below: Discovering the Secrets of the Deep Ocean (New York:
Simon and Schuster, 1997); Robert D. Ballard with Will Hively, The Eternal Darkness: A Personal History
of Deep-Sea Exploration (Princeton, NJ: Princeton University Press, 2000); Henry Menard, The Ocean
of Truth: A Personal History of Global Tectonics (Princeton, NJ: Princeton University Press, 1986); and
Anatomy of an Expedition (New York: McGraw-Hill, 1969). To measure the contrast with the supreme
oceanic expedition the Second Age, see Richard Corfield, The Silent Landscape: The Scientific Voyage of
HMS Challenger (Washington, DC: Joseph Henry Press, 2003).
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trekking to Mars, prairie schooners propelled by solar wind. But popular culture
can be fickle and selective. The first Star Trek movie, for example, imagined a
Voyager spacecraft returning to Earth, stuffed with a universe of wonders,
reporting to its “creator.” Ten years later, Star Trek 17 opened with a bored Klingon
commander blasting aVoyager probe as space junk. Exploring the galaxies needed
a story—a deep narrative of moral and imaginative power—as much as dilithium
crystals. With neither a rambunctious imperialism nor an eager Enlightenment,
the Third Age must, for now, continue its downward declension.

There are good reasons, then, for considering the Third Age—our age—as
continuous with its predecessors.Yet it is also different, and those differences matter.
Most intrinsically, the Third Age is going where no one is or ever has been.

The geographic realms of the Third Age are places where people cannot
live off the land. In Antarctica, they can at least breathe. In the deep oceans,
beneath the ice sheets, or in space, they can survive only if encased in artificial
life-support systems. These are environs that offer no sustaining biota. There is
little reason to believe that much more thrives beyond Earth. These geographies
remain, for all practical purposes, abiotic worlds. They propel exploration beyond
the ethnocentric realm of Western discovery, but also beyond the sphere of the
human and perhaps beyond the provenance of life.

This is a cultural barrier to exploration, in comparison to which the limiting
velocity of light may prove a mere technological inconvenience. The reason
goes to the heart of exploration: that it is not merely an expression of curiosity
and wanderlust but involves the encounter with a world beyond our ken that
challenges our sense of who we are. It is a moral act, one often tragic, a strong
nuclear force that bonds discovery to society. It means that exploration is more
than adventuring, more than entertainment, more than inquisitiveness. It means
it asks, if indirectly, core questions about what the exploring people are like.

This was unavoidable in the past because almost all previous encounters had
involved people. Exploration meant the meeting of one people with another,
the transfer of knowledge and experience from one group to another. Most
of the world Europe did not discover, except to itself. Almost every place that
could have people did have them, and those indigenes proved indispensable.
They served as interpreters, translators, native guides, hunters, and collectors.
Explorers often succeeded to the extent that they borrowed from or emulated
the peoples who already resided in these (for Europe) far and foreign realms.
What Europe did was to stitch these separate someones together into a vast
cosmological quilt: its voyages of discovery were needles and threads that joined
geographic patches into new collective patterns.
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The Third Age has no such option. No one will live oft the land on
Deimos, go native on Titan, absorb the art of Venus, the mythology of Uranus,
the religious precepts of Mars, or the literature of Ceres. There will be no one
to talk to except ourselves. Discovery will become a colossal exercise in self-
reference. Consider some of the iconic images of the American space program.
There is the image of Earthrise, which is a view of ourselves from the Moon.
And there is Buzz Aldrin, encased like a high-tech Michelin Man, staring into
a camera on the lunar surface. His visor, however, reflects back the image of
the photographer. In a classic image, Wanderer Above a Sea of Fog, Caspar David
Friederick could position his painting’s observer peering over the shoulder of
a Humboldtean traveler, in turn overlooking a valley of mist. In a comparable
classic, Neil Armstrong could photograph Aldrin,looking at Armstrong, showing
the photographer taking the photograph. That shift in perspective captures
exactly the shift from Enlightenment to Modernism and from Second Age to
Third. Add to the survey the curious plaques affixed to Pioneer and Voyager,
surely indecipherable to any entity that might find them. They are a message in
a bottle dispatched to ourselves.

Yet there is promise amid the paradox. For a century, Modernism has
grappled precisely with how to reconcile observer with observed, with
somehow putting ourselves into the scene. Russell’s paradox, Godel’s proof,
Heisenberg’s indeterminacy principle—all struggled with self-reflexivity.
They addressed precisely, if abstractly, the conundrum of exploring without
an Other. As a result, Modernist art, literature, and philosophy can outfit
exploration with the intellectual kit it will need to survive such alien scenes and
self~encounters. They can provision it to move beyond the landscapes of earlier
eras of discovery.

The other good news is that the coruscating ethical dilemmas of so much
earlier exploring and empire-building will disappear. No group need expand at
the expense of another. Ethnocentricity will vanish: there is only one culture,
that of the explorer. There is no exoecosystem to foul. With no distinctively
human encounter possible, there is no compelling reason for humans to even
serve as explorers. As long as other life or cultures are not present, there is no
ethical or political crisis except whatever we choose to impose on ourselves.
Beyond the Earth there may well be no morality as traditionally understood,
that is, as a means of shaping behavior between peoples. The morality at issue is
one of the self, not between the Self and an Other.

The bad news is that exploration’s moral power—the tensions, awful and
enlightening both, that are involved in a clash of cultures—also vanishes. The
price of ethically sanitizing exploration is to strip it of compelling human drama.
Planetary probes become technical challenges, to make machines to withstand
the rigors of space travel, a technological equivalent to extreme sports, like
white-water kayaking in Borneo or NASCAR’s Daytona 500. The intellectual
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challenge has telescoped, more or less, into a search for life, notably on Mars.
Whether this can command the kind of cultural attention that earlier exploration
did is unclear. What is inescapable is yet another paradox: we are safe as long
as we don't find life. If we do, then the old morality returns. (Here is the real
intergalactic ghoul.) If we decline to revive those concerns, and withdraw, then
the primary justification for continued discovery vanishes and the space program
becomes a kind of national hobby, a jobs program, or a daytime TV soap opera.
But the matter gets even worse.

In past ages, discovery had to be done by people. There was no other option
by which to learn the languages, to record data and impressions, to gather
specimens, to meet other societies and translate their accumulated wisdom. It is
impossible to imagine the great expeditions of the past without considering the
personality of individual explorers who inspired, collected, witnessed, fought,
wrote, sketched, exulted, feared, suffered, and otherwise expressed the aspirations
and alarms of their civilization. But it is entirely possible to do so now. Not
only is there no encounter between people, there need not even be a human
encounterer. People do not have to be physically present at the discoveries of
the Third Age, and there are sound reasons for arguing that they should not be.

Nor is the case for planetary colonization truly compelling, not at present,
any more than it was for Magellan at the Marianas or Peary at the Pole, or
those fatally premature experiments from promoters like Walter Raleigh. The
theses advanced to promote outright settlement are historical, culturally bound,
and selectively anecdotal: that we need to pioneer to be what we are, that new
colonies are a means of renewing civilization, that the Second Age can have a
Second Coming. America, in particular, could not survive the closing of the
final frontier (although the American Century flourished only after the old
frontier nominally shut down).

There is little to justify this assertion. Even considered on economic
grounds, Europe’s imperial nations boomed only after they shed their foreign
colonies. Moreover, advocates for exploration as a prelude to colonization
conveniently ignore such fiascos as the Darien debacle—the scheme boosted
by William Paterson in the 1690s to establish a Scottish settlement in Panama.
The isthmus would be critical to global trade, he insisted; Scotland’s economic
future and national identity depended on it seizing control of that geopolitical
chokepoint; destiny demanded colonization. The outcome was a crushing
failure that, not incidentally, bankrupted Scotland and drove it into union with
England. Paterson was a visionary: in 200 years, a canal would join the two
oceans across Panama. He was also a lethal crank who cost hundreds of lives
and ruined a national economy. Successful settlements followed a long gestation
period of reconnaissance and aid from indigenes. Examples abound of societies
that chose to withdraw into themselves and suffered. There are, equally, examples
of societies that chose to push outward and suffered. Portugal, as the founding



32 CRITICAL ISSUES IN THE HISTORY OF SPACEFLIGHT

paradigm, is a good case. Within a generation, it had sunk into collapse, even
absorbed by Spain, only emerging fully as a modern state when it finally shed
its colonies. The issue is not whether to explore or not, but how to engage the
wider world: where, with what means, how much. More likely is an era of space
tourism or historical reenactment—Plymouth Colony on the Moon, Golden
Goa onVenus, Magellan Tours Takes You to Phobos.”’

This is precisely what the closest Earth analogues do. No one lives in the
Marianas Trench or the Laurentian Abyss. No one homesteads in Antarctica.
There are permanent settlements, but not permanent residents. There are
no schools because there are no children. There are no families. There is no
indigenous society. These enclaves are the scientific equivalent of the commercial
and military posts that characterized the early centuries of European expansion,
only a fraction of which ever evolved into full-blown colonies, and most of
those in defiance of the wishes of the commercial joint-stock companies or
royal monopolies that oversaw them. In some ways, the contemporary colonies
of the Third Age on Earth offer even less because there are no indigenes with
whom to co-inhabit, interbreed, or coerce into labor. (The historic outposts of
Europe’s exploring imperium tended to be populated by indentured servants,
slaves, serfs, soldiers, convicts, religious refugees, or company employees, most of
whom survived thanks to the largesse or forced conscription of native peoples;
all in all not a formula for the demographic renewal of Earth.)

Within the realm of the solar system—the dominion of the Third Age—
the likelihood is that posts, if established and staffed by humans, would
involve short tours of duty and high turnovers. The infrastructure would
remain; the people would not. Exploration could thrive; outright colonization
would not.

BACK TO THE FUTURE: BEYOND THE THIRD AGE

The Third Age encompasses more than space exploration, but the Antarctic
has not enough undiscovered terrain to sustain a whole era, and oceanographic
exploration has not yet gripped the public imagination, although it might. The
tuture of exploration will depend on the exploration of the solar system. What
might it look like?

It will look like what its sustaining society wants it to look like. The possibility
exists that political contests will boil over into space, perhaps if China declares a
colony on the Moon as essential to its prestige and the European Union joins the

27. For a thumbnail of the Darien fiasco, see Arthur Herman, How the Scots Invented the Modern World
(New York: Three Rivers Press, 2001), pp. 15-37. Interestingly, several nations tried to gain a foothold
in Panama and failed, including the United States in the 1850s.
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fray, using space as an alternative to military might in the search for a multipolar
world. There is a prospect that the search for life will take on an imaginative, even
a theological cast, sufficient that a large fraction of the culture wants to pursue it
among the planets. It may happen that extreme arts, brash new sciences, an as-
yet-undeveloped commerce, an astropolitics, and some critical personalities will
combine to kindle a Third Age echo of the Second Age. In some form or another,
a virtuous cycle is possible. But it is not likely. For the American economy, the
world’s greatest debtor, cyberspace is far more significant than outer space. Like
Spain before it, the United States squandered its windfall. Something might reverse
that slide, but as Damon Runyon advised, the race is not always to the swift nor
victory to the strong, but that’s where you place your money.

The most plausible prognosis is that the future will resemble the past, that the
Second Age’s monadnock will mark an axis around which the evolving contours
will unfold with rough historical symmetry. The Third Age will resemble the early
Second, though in reverse, eventually mimicking with high-tech hardware the
tempo of the First. (Even the attrition of spacecraft resembles that of far-sailing
mariners.) Expeditions will slide to a new steady state, perhaps on the order of one
or two a year (see figure below). These will be complicated probes, requiring years
of preparation, similar to the expeditions launched during the Great Voyages and

A Prospective Future for Exploration

[ 1= Number of expeditions —4&— = Cumulative
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quite unlike the brawling swarm that so inflated the Second Age. The motor for the
past half millennium of exploration—Europe’s internal quarrels—is now directed
inward, to the European Union, or in absorbing rivalries that once drove exploration
outward. Such expeditions will be targeted to some particular purpose—commercial,
scientific, technological, national prowess, and prestige. They are unlikely to spill out
from colonization: they will rather resemble those expeditions that early established
trading factories on islands or episodically visited coastlines for barter or sought out
new routes. If the process thrives, there will be several rivals, not some collective
United Earth Space Agency, and that institutional unrest is what will keep the pot
simmering. Steadily, more and more of the solar system will be visited, cataloged,
mapped, assessed. Perhaps, here and there, an outpost will appear, stafted for a few
years. Reeversing this trend would require an immense, global commitment that could
only come from some dark necessity or irresistible rivalry, say, the discovery amid the
asteroids of some mineral absolutely vital to national existence—the equivalent of the
Potosi mines of Mexico, perhaps—or from Venusians announcing that they intend to
colonize Mars and the moons of Saturn, and defying Earthlings to stop them.

‘What might all this portend for NASA? It likely means that exploration
will continue to command popular interest, that scientific pursuits may well be
sufficient to justify the further exploration of the solar system, with curiosity
replacing commerce as a motive force and modern science substituting its own
fierce competitive for geopolitical rivalry, and that the cultural continuities inherent
in the long trajectory of geographic discovery by Western civilization will persist.
For the near future, exploration’s own inertia will propel more exploration. But the
interpretation also argues that NASA would do well to attend to the difterences. It
suggests that trekking among the planets will not be the same as crossing a continent
or sailing the seas. The distinction is not simply one of technology and vessels, but
of psychology and the meaning, ultimately the morality, of what occurs. It suggests
that in the future, expeditions will be complex, public commitment modest, and the
vigor of the program measured not by the number of expeditions so much as the
impact of their novelty. It suggests, as so much other evidence does, that the Apollo
program was an aberration and the attempt to institutionalize a successor through
the Space Shuttle, an anomaly. It suggests that the chief novelty unveiled by space
travel will be the character of exploration itself, that the explorer may be—ought
to be—robotic and virtual. It is, in truth, more than a little odd that an enterprise
premised on the discovery of the new should be so obsessed with retaining the
old, especially cultural archaisms. The vital requirement for future exploration is
less a new propulsion mechanism than a new appreciation for how geographic
discovery must proceed in a context beyond Earth. Eponymously named spacecraft
and planetary rovers may be the future’s prosthetic explorers. An obsession with
colonization will be a burden rather than a boon.

There may even be a deeper symmetry in the narrative arc of the Great Ages
of Discovery. The Grand Ages may themselves end. They were created; they can
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expire. The conditions that sustained them may cease altogether; they may no longer
inspire interest as a tradition worthy of institutional support. One can even imagine
a robotic Columbus, ceremoniously announcing an end to the enterprise. If the late
19th century marks a bilateral middle in this saga, that passing may happen some
400 years later, the early 23rd century, where Star Trek now resides in the popular
imagination. Exploration, even of space, may then exist only in literature, history,
film, and popular imagination, and in a past where no one, boldly or otherwise,
wishes any longer to go.






CHAPTER 2

COMPELLING RATIONALES FOR SPACEFLIGHT?
HISTORY AND THE SEARCH FOR RELEVANCE

Roger D. Launius

re there compelling reasons to travel into space? Assuming that there are,

when did they emerge in the consciousness of the space community, opinion
leaders, politicos, larger public? How have those compelling reasons for spaceflight
been articulated and adjusted over time? With all of the changes in the larger
society during the last half century, do those rationales remain persuasive at the
dawn of the 21st century? Finding answers to these questions are probably the
most critical issues currently facing the space policy community. Of course, these
issues may be considered without the use of historical analysis, and many do so,
but the debate is immeasurably enriched by an understanding and explication of
the historical evolution of the rationales that have been offered for why humanity
seeks to fly in space. This essay begins with a discussion of the motivations for
spaceflight—ultimately resting on the deep-seated desire to become a multiplan-
etary species and a quest for utopia beyond this realm—before moving into a
sustained discussion of the five rationales for spaceflight that have been advanced
over time: national pride/prestige/geopolitics, human destiny/survival of the
species, commercial and other applications, national security, and science and
technology. All of these have been used over time to support the concept of
spaceflight. But are they compelling rationales today? Were they ever? The
conclusion of this essay explores the long-term consequences of these rationales.

A QUESTION OF MOTIVATION

Of course, one must ask the question, why did spaceflight advocates
believe so thoroughly in the necessity of moving beyond “Mother Earth?”
Certainly, they viewed it as a thrilling adventure, one that would test the
best that humanity had to offer. Was it simply a problem to be solved, or did
they envision something more? Ultimately, what was the point of sending
people into space? Is not the expansion of a human presence throughout the
cosmos the real, long-term agenda? I am convinced that there was much more
to it than just trying to solve an engineering problem, although few of the
spaceflight enthusiasts systematically expressed their long-term objectives. In
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essence, the advocates have long believed that it is human destiny to become a
multiplanetary species, not just as an end in itself, but because of the desire to
create a utopian society free from the constraints of cultures on Earth.

De Witt Douglas Kilgore has recently noted that this motivation may be
characterized as “astrofuturism,” the application in the American tradition of
technological utopianism responding to the political upheavals of the 20th
century. Kilgore asserts that the pro-space utopian impulse was founded in the
imperial politics and utopian schemes of the 19th century but envisions outer
space as an endless frontier that offers solutions to the economic and political
problems that dominate the modern world. Its advocates used the conventions
of technological and scientific conquest to express the ideals and contradictions
endemic to American culture. Astrofuturists, according to Kilgore, imagined
space frontiers that could extend the reach of the human species and heal its
historical wounds. Their efforts both replicated dominant social presuppositions
and supplied the technologies necessary for the critical utopian projects that
emerged in the latter 20th century.'

One critical astrofuturist, the American rocket pioneer Robert H. Goddard,
wrote eftectively about breaking the bonds of Earth to achieve the full potential
of the human spirit. A native of Worcester, Massachusetts, Goddard had a
surprisingly metaphysical perspective on the cause of human spaceflight. As a
boy, while his family was staying at the suburban home of friends in Worcester on
19 October 1899, he climbed into an old cherry tree to prune its dead branches.
Instead, he began daydreaming. As he wrote later, “It was one of the quiet,
colortul afternoons of sheer beauty which we have in October in New England,
and as I looked toward the fields at the east, I imagined how wonderful it would
be to make some device which had even the possibility of ascending to Mars,
and how it would look on a small scale, if sent up from the meadow at my feet.”
From that point on, Goddard enthusiastically pursued the idea of spaceflight
as a necessary part of human destiny. He wrote in his diary, “Existence at last
seemed very purposive.” In addition, 19 October became “Anniversary Day,”
noted in his diary as his personal holiday. He went on to tie space exploration
to a surprisingly utopian vision of the future. At his high school oration in 1904,
he summarized his life’s perspective: “It is difficult to say what is impossible, for the
dream of yesterday is the hope of today and the reality of tomorrow.”* Later he
added, “Every vision is a joke, until the first man accomplishes it.”

1. See De Witt Douglas Kilgore, Astrofuturism: Science, Race, and Visions of Utopia in Space (Philadelphia:
University of Pennsylvania Press, 2003).

2.Two solid biographies of Goddard are Milton Lehman, This High Man: The Life of Robert H. Goddard
(New York: Farrar, Straus, 1963), which is outdated, and David A. Clary, Rocket Man: Robert H. Goddard
and the Birth of the Space Age (New York: Hyperion, 2003). The quotations are from Esther C. Goddard,
ed., and G. Edward Pendray, assoc. ed., The Papers of Robert H. Goddard, 3 vols. (New York: McGraw-Hill
Book Co., 1970), 1:10, 1:63-66.
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The most powerful justification Goddard ever offered for humanity’s move-
ment into space was an essay called “The Great Migration,” written on 14
January 1918 but not made public until much later. He scrawled across the
envelope: “To be given to the Smithsonian Institution, after the owner has
finished with it, there to be preserved on file, and used at the discretion of the
Institution. The notes should be read thoroughly only by an optimist.” In this
essay, Goddard postulated a time in the distant future when the Sun had cooled
and life on Earth could no longer be sustained. He envisioned gigantic,
intergalactic arks taking the essence of the creatures and knowledge of this
planet to new homes throughout the vastness of the Milky Way. “It has long
been known,” he wrote,“that protoplasm can remain inanimate for great periods
of time, and can also withstand great cold, if in the granular state.” There, amidst
the stars, human society would replicate the best of what it had to offer.” While
the issue of utopianism is implicit, it is still present and offered for Goddard a
reason to dedicate his life to building the technology necessary to achieve
multiplanetary migration.

These ideas of human destiny and perfect societies on new and perfect
worlds have been expanded upon and extended far beyond Goddard’s basic vision
in numerous subsequent works. Wernher von Braun, the single most important
promoter of America’s space effort in the 1950s and 1960s, captured the essence
of American utopian idealism and used it to justify an aggressive space exploration
program.* Although a German immigrant to the United States after World War II,
or perhaps because of it, he was remarkable in his grasp of what made Americans
tick. He spoke often of “The Challenge of the Century” as a continuation of
American exploration and settlement and the creation of a perfect society in a
new land. “For more than 400 years the history of this nation has been crammed
with adventure and excitement and marked by expansion,” he said. “Compared
with Europe, Africa, and Asia, America was the New World. Its pioneer settlers
were daring, energetic, and self-reliant. They were challenged by the promise
of unexplored and unsettled territory, and stimulated by the urge to conquer
these vast new frontiers.” Americans need the space frontier both physically and
spiritually, von Braun insisted, and suggested that greater efforts in moving beyond
the Earth would lead to a society in which “right relationships” prevailed.?

3. Robert H. Goddard, “The Great Migration,” in Papers of Robert H. Goddard, ed. Goddard and
Pendray, 3:1611-1612.

4. It is important to understand that this effort to colonize the cosmos was not limited to Goddard.
Hermann Oberth wrote, “This is the goal: To make available for life every place where life is possible.
To make inhabitable all worlds as yet uninhabitable, and all life purposeful” (Hermann Oberth, Man into
Space [New York: Harper and Brothers, 1957], p. 167).

5.Wernher von Braun,“The Challenge of the Century;” 3 April 1965, Wernher von Braun Biographical
File, NASA Historical Reference Collection, Washington, DC.
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Von Braun never wavered in his commitment to creating a perfect society
in space. In a 1976 speech to the National Space Institute, he pointed to a bright
future for humanity if it embarked on the high frontier of space. He said space
would “offer new places to live—a chance to organize a new interplanetary
society, and make fresh beginnings.”® He believed this was “as inevitable as the
rising of the sun; man has already poked his nose into space and he is not likely
to pull it back . . . . There can be no thought of finishing, for aiming at the
stars—Dboth literally and figuratively—is the work of generations, and no matter
how much progress one makes, there is always the thrill of just beginning.””’

Gerard K. O’Nelill, an experimental physicist at Princeton University,
emerged during the 1970s to emphasize the possibilities of human settlement
in space colonies. He left an indelible mark on the utopia-in-space movement
by advocating the development of gigantic cylinders or spheres of roughly
one-half by a few miles in size that would hold a breathable atmosphere, all
the ingredients necessary for sustaining crops and life, and include rotating
habitats to provide artificial gravity for thousands of inhabitants. While the
human race might eventually build millions of these space colonies, each
settlement would of necessity be an independent biosphere. Animals and plants
endangered on Earth would thrive on these cosmic arks; insect pests would be
left behind. Solar power, directed into each colony by huge mirrors, would
provide a constant source of nonpolluting energy. Positioned at a specific point
between the Earth and the Moon where the gravitation fields are equalized,
known as LaGrange Point 5 (L-5), these O’Neill colonies could pursue the
perfect society absent the problems of the parent society.®

This bold vision catapulted O’Neill into the spotlight of the space
community and prompted a collective swoon from the thousands attracted
to his ideas. They formed the L-5 Society in 1975 and adopted the slogan
“L-5 in 1995.” A particularly attractive group of space activists, one of their
members wittily opined that they intended to “disband the Society in a mass
meeting at L-5." The space settlement mission also received a major boost
from numerous science fiction and science fact writers, among them Arthur

6.“For Space Buffs—National Space Institute,You Can Join,” Popular Science (May 1976): 73.

7. Wernher von Braun, “Crossing the Last Frontier,” Colliers (22 March 1952): 24-29, 72-73. See
also Ernst Stuhlinger and Frederick I. Ordway III, Wernher von Braun, Crusader for Space: A Biographical
Memoir (Malabar, FL: Robert E. Krieger Company, 1994).

8. Gerard K. O’Neill,“The Colonization of Space,” Physics Today 27 (September 1974): 32—40; Gerard
K. O’Neill, The High Frontier: Human Colonies in Space (New York: William Morrow, 1976); Peter E.
Glaser, “Energy from the Sun—Its Future,” Science 162 (1968): 857-860; Peter E. Glaser, ““Solar Power
via Satellite,” Astronautics & Aeronautics (August 1973): 60-68; Peter E. Glaser,“An Orbiting Solar Power
Station,” Sky and Telescope (April 1975): 224-228.

9. Michael A. G. Michaud, Reaching for the High Frontier: The American Pro-Space Movement, 1972—84
(New York: Praeger, 1986), pp. 57-102.
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C. Clarke, who popularized O’Neill’s concept for colonies in space."” The
strongly utopian impulse present in the O’Neill movement found voice in the
words of aerospace writer T. A. Heppenheimer. “On Earth it is difficult for
. . . people to form new nations or region[s] for themselves. But in space it
will become easy for ethnic or religious groups, and for many others as well to
set up their own colonies,” Heppenheimer wrote. “Those who wish to found
experimental communities, to try new social forms and practices, will have
the opportunity to strike out into the wilderness and establish their ideals in
cities in space.”™

O’Neill’s vision of practical and profitable colonies in space found an
audience in many quarters of NASA even as it did in the larger pro-space
movement. He received funding from NASA’s Advanced Programs Office—
but only $25,000—to develop his ideas more fully. Senior NASA officials
such as Administrator James C. Fletcher and Ames Research Center Director
Hans Mark encouraged his efforts. At the same time, some discredited his
vision of colonies in space as hopelessly utopian.'

In the summer of 1975, NASA officials took O’Neill’s ideas seriously
enough to convene a study group of scientists, engineers, economists, and
sociologists at the Ames Research Center, near San Francisco, to review
the idea of space colonization, and followed it up with a study the next
summer. Surprisingly, they found enough in the scheme to recommend it.
Although budget estimates of $100 billion in then-year dollars accompanied
the colonization project, the authors of this study concluded, “in contrast to
Apollo, it appears that space colonization may be a paying proposition.” For
them, it offered “a way out from the sense of closure and of limits which is now
oppressive to many people on Earth.” The study recommended an international
project led by the United States that would result in the establishment of a
space colony at L-5. Most importantly, and decidedly utopian in expression,
the study concluded:

The possibility of cooperation among nations, in an
enterprise which can yield new wealth for all rather than a
conflict over the remaining resources of the Earth, may be far
more important in the long run than the immediate return of
energy to the Earth. So, too, may be the sense of hope and of

10. Arthur C. Clarke, Rendezvous with Rama (New York: Bantam Books, 1973).

11.T. A. Heppenheimer, Colonies in Space (Harrisburg, PA: Stackpole Books, 1977), pp. 279-280.

12. This would be completely consistent with their ideology. See Roger D. Launius, “A Western
Mormon in Washington, D.C.: James C. Fletcher, NASA, and the Final Frontier,” Pacific Historical Review
64 (May 1995):217-241; Hans Mark, The Space Station:A Personal Journey (Durham, NC: Duke University
Press, 1987);*“Colonies in Space,” Newsweek (27 November 1978): 95-101.
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new options and opportunities which space colonization can
bring to a world which has lost its frontiers."

O’Neill publicized these findings exhaustively, but with political will for an
aggressive space effort at low tide in the latter 1970s, nothing came of it."*

The utopian impulse has been strong in the history of the pro-space
community since that time and has manifested itself in numerous quarters
and by various advocates. The libertarian viewpoint of Rick Tumlinson
and the Space Frontier Foundation clearly evokes a utopian mindset.”* The
commitment of Lyndon LaRouche to space colonization also bespeaks
a utopian vision for the future modeled on his unique political and social
ideals.' At some level, the rise of a conservative space agenda in the last two
decades of the 20th century represented a utopian impulse as well, oriented
as it is toward a celebration of the ideology of progress. The placement of the
history of the Strategic Defense Initiative/‘“‘single stage to orbit” (SSTO)/
space colonization effort in the context of the United States” well-documented
political “right turn” may represent the central thrust of space policy since the
1980s. The foundation and growth of this conservative space policy agenda
has been well-documented in several historical works. Its linkage to various
space advocacy groups, conservative futurists such as Gerry Pournelle, and
space-power advocates such as Pete Worden ensured that conservative space
advocates were able to manipulate the political system to achieve funding for
their technological goals. At sum, they were intent on remaking both this
world and outer space into a utopia of their own design."”

13. Richard D. Johnson and Charles Holbrow, eds., Space Settlements: A Design Study in Colonization
(Washington, DC: NASA SP-413, 1977), pp. 27-28, a study sponsored by NASA Ames, American
Society for Electrical Engineering (ASEE), and Stanford University in the summer of 1975 to look at
all aspects of sustained life in space. See also John Billingham, William Gilbreath, Gerard K. O’Neill, and
Brian O’Leary, eds., Space Resources and Space Settlements (Washington, DC: NASA SP-428,1979).

14.The latter half of the 1970s might best be viewed as a nadir in human space exploration, with
the Apollo program gone and the Shuttle not yet flying. See Louis J. Halle, “A Hopeful Future for
Mankind,” Foreign Affairs 59 (summer 1980): 1129-1136.

15. See Rick N. Tumlinson, “Why Space? Personal Freedom,” Message 6 of the Frontier Files,
1995, http:/ /wwiw.space-frontier.org/frontierfiles.html (accessed 11 April 2001); Rick N. Tumlinson, “The
Foundation Credo—Our View of the Frontier,” Part 4 of 4, Frontier Files, 1995, http://ww.space-
frontier.org/frontietfiles.html (accessed 11 April 2001).

16. See Lyndon H. LaRouche, The LaRouche-Bevel Program to Save the Nation: Reversing 30 Years of
Post-Industrial Suicide (Leesburg, VA: Independents for Economic Recovery, 1992). See especially chap.
11,“Frontier in Space,” pp. 88—100.

17.This subject has been discussed in Andrew J. Butrica, Single Stage to Orbit: Politics, Space Technology,
and the Quest for Reusable Rocketry (Baltimore, MD: Johns Hopkins, 2003), and W. D. Kay, “Space Policy
Redefined: The Reagan Administration and the Commercialization of Space,” Business and Economic
History 27 (fall 1998): 237-247.
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While the quest for utopia in space has been implicit rather than explicit,
there has never been any question but that the long-term objective of spaceflight
is human colonization of the cosmos. Virtually all models for the future of
spaceflight have at their core human expansion beyond Earth. This model for
human colonization of the cosmos was first developed in the 1950s, honed to a
fine edge in later years, and carried to its logical conclusion by many in the more
recent past. Promises in space of a bountiful future, in which all have enough
resources to live a rewarding life, where there is unlimited economic potential,
where peace and justice reign for all, and where the perfectibility of humankind
is expected are all utopian sentiments. In addition, allusions to spaceflight as
an attribute of human destiny and the hearkening back to a positive American
frontier experience also stimulate visions of idyllic, perfect places.”

There is also a basic belief, utopian at its base, that spaceflight offers
the only hope for the continuation of the human race. Asteroids or nuclear
holocaust or environmental degradation or even a supernova all spell eventual
doom for this planet and all who reside here. Astronaut John Young—veteran
of Gemini, Apollo, and Space Shuttle missions—believes that the truly endan-
gered species on Earth are humans. The only way to escape is to leave. The
idea of a series of arks containing the living creatures of Earth is especially
appealing since Americans so often conceptualize of themselves as called apart
to “redeem” the world. Time is short, and every day brings humankind closer
to destruction."

Because of spaceflight’s critical role in human colonization beyond Earth,
it was logical that the early enthusiasts would always envision space exploration
with humans at the center. For them, it made no sense to send robots as
surrogates. We had to go ourselves because our ultimate purpose was to move
outward. And, of course, humans did so with resounding success, landing on
the Moon only 12 years after the launch of the first Earth-orbital satellite.
Having reached the conclusion that human destiny requires movement
outward from Earth and colonization of the solar system and, ultimately, the
cosmos, the next question revolves around how it is advocated before the larger
public. What rationales have been advanced in support of the grand design of
human spaceflight? How effective have they been in garnering support for this
great adventure?

18.While I do not want to overstate this case, I believe it is a very real aspect of the current spaceflight
agenda of a cadre of “true believers.” I have emphasized this part of the story in the period since
the 1970s in “Perfect Worlds, Perfect Societies: The Persistent Goal of Utopia in Human Spaceflight,”
Journal of the British Interplanetary Society 56 (September/October 2003): 338—-349.

19. John W. Young to Steve Hawley et al., “Why the Human Exploration of the Moon and Mars
Must Be Accelerated,” 9 March 2001, John Young File, folder 18552, NASA Historical Reference
Collection, Washington, DC.
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FIVE RATIONALES FOR SPACEFLIGHT

From the defining event of Sputnik in 1957, five major themes have been
used to justify a large-scale space exploration agenda. None of them explicitly
advocate the human colonization of space—although that theme is implicit
throughout—and none even hint at the larger utopian objective, despite its
fundamental presence within the spaceflight community. The five themes are
as follows:

1) Human destiny/survival of the species.

2) Geopolitics/national pride and prestige.

3) National security and military applications.

4) Economic competitiveness and satellite applications.
5) Scientific discovery and understanding.

Those themes have continued to motivate American space policy from
the very beginning of the Space Age to the present. Specific aspects of these
five rationales have fluctuated over time but remain the primary reasons for the
endeavor. Indeed, there are no more nor no less than these five basic rationales.

Human Destiny/Survival of the Species

The first and most common rationale for spaceflight is that an integral
part of human nature is a desire for discovery and understanding. In essence, it
1s human destiny to explore, to learn, and to absorb new knowledge and new
territories into the human experience. With the Earth so well known, space
exploration advocates argue, exploration and settlement of the Moon and Mars is
the next logical step in human exploration. Humans must question and explore
and discover or die, advocates for this position insist. It is the “final frontier,” and
Americans have always responded well to their frontiers.

When speaking and writing of these possibilities, many space advocates
explicitly use the language of the “Frontier Thesis,” described for America
in Frederick Jackson Turner’s famous 1893 essay. Turner’s “Frontier Thesis”
is perhaps the most influential essay ever read at the American Historical
Association’s annual conference. It has exerted a powerful force in the
historiography of the United States, in no small measure because of its powerful
statement of American exceptionalism and its justification of conquest. Turner
took as his cue an observation in the 1890 U.S. census that the American
frontier had, for the first time, closed. He noted, “Up to our own day American
history has been in a large degree the history of the colonization of the Great
West. The existence of an area of free land, its continuous recession, and the
advance of American settlement westward explain American development.”
He insisted that the frontier made Americans American, gave the nation its
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democratic character, and ensured the virtues of self-reliance, community, and
the promise of justice. He noted that cheap or even free land provided a “safety
valve” that protected the nation against uprisings of the poverty-stricken and
malcontented. The frontier also produced a people with “coarseness and
strength . . . acuteness and inquisitiveness, that practical and inventive turn
of mind . . . [full of] restless and nervous energy . . . that buoyancy and
exuberance which comes with freedom.” It gave the people of the United
States, in essence, virtually every positive quality they have ever possessed.?

Repeated use of the frontier analogy for spaceflight, with its vision of
a new land and a new and better society, has given the American public a
distinctive perspective on spacefaring. It always tapped a vein of rich ideological
power. The symbolism of the frontier has been critical to understanding how
Americans have viewed themselves since at least the end of the 19th century,
and perhaps much longer. It conjured up an image of self-reliant Americans
moving westward in sweeping waves of discovery, exploration, conquest,
and settlement of an untamed wilderness. And in the process of movement,
the Europeans who settled North America became an indigenous American
people. The frontier concept has always carried with it the ideals of optimism,
democracy, and right relationships.

It also summoned in the popular mind a wide range of vivid and memorable
tales of heroism, each a morally justified step toward the modern democratic
state. While the frontier ideal reduced the complexity of events to a relatively
static morality play, avoided matters that challenged or contradicted the myth,
viewed Americans moving westward as inherently good and their opponents as
evil, and ignored the cultural context of westward migration, it served a critical
unifying purpose for spaceflight advocates. Those persuaded by this metaphor
(and many have been) recognize that it summons them not only to recall past
glories, but also to undertake—or at least to acquiesce in—a heroic engagement
under the ideal with the forces of social, political, and economic injustice.?

Turner’s image of the American frontier has been an especially evocative
and somewhat romantic popular theme for proponents of an aggressive
space program. The popular conception of “westering” and the settlement of
the American continent by Europeans has been a powerful metaphor for the
propriety of space exploration and has enjoyed wide usage by supporters of space
exploration. It hearkens back to the American West and the frontier in speaking
of what might be gained in the unknown of space. But more important, it calls

20. Frederick Jackson Turner,“The Significance of the Frontier in American History,” The Frontier in
American History (New York: Holt, Rinehart, and Winston, 1920), pp. 1-38.

21. See Richard Slotkin, Gunfighter Nation: The Myth of the Frontier in Tiventieth-Century America (New
York: Atheneum, 1992).
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upon the adventurousness of the American people and ofters the promise of a
utopian change in society as it moves to a new, untainted place where it could
remake society. Such has always been the siren call of the frontier myth.

From Captain James T. Kirk’s soliloquy—"“Space, the final frontier”—at
the beginning of each Star Trek episode to President John F. Kennedy’s 1962
speech about setting sail on “this new ocean” of space, the exploration and
colonization allusion has been a critical component of space program promotion.
Astronaut, then Senator, John Glenn captured some of this tenor in 1983 when
he summoned images of the American heritage of pioneering and argued that
the next great frontier challenge was in space. “It represents the modern frontier
for national adventure. Our spirit as a nation is reflected in our willingness
to explore the unknown for the benefit of all humanity, and space is a prime
medium in which to test our mettle.”*

Quintessential American novelist James A. Michener also applied this
frontier analogy to the space program. In two articles in Omni magazine in the
early 1980s, he explicitly compared the space program to the Anglo-American
westward movement of the 19th century. He described the American sense
of pioneering and argued that the next great challenge in this arena is space.
“A nation that loses its forward thrust is in danger,” he commented; “the way
to retain it is exploration.” In an eloquent and moving way, he argued for the
American space program as the logical means of carrying out exploration.
One of these articles had the ironic title of “Manifest Destiny,” a blatant
hearkening to the ideology of continental expansion that gained preeminence
in the 1840s. Michener argued that it is the American destiny to explore and
colonize, and space is the next logical place to do this. His statement presents
an eloquent and moving defense of America’s human space program in all its
permutations.?

NASA Administrator for nine years in the 1970s and 1980s, James C.
Fletcher was especially attracted by the analogy of the American frontier. A
Caltech Ph.D., he guided NASA during the critical period of redefining the
space program at the conclusion of Apollo and for three years after the Challenger
accident. But for all his hardheaded practicality, for all his understanding
of science, he was enthralled with the frontier allusion and made specific
connections to his pioneering ancestors in Utah. He commented:

k)

History teaches us that the process of pushing back frontiers on
Earth begins with exploration and discovery and is followed by

22.John Glenn, Jr.,“The Next 25: Agenda for the U.S.,” IEEE Spectrum (September 1983): 91.
23. James A. Michener, “Looking toward Space,” Omni (May 1980): 58. See also James A. Michener,
“Manifest Destiny,” Omni (April 1981): 4850, 102-104.



COMPELLING RATIONALES FOR SPACEFLIGHT? 47

permanent settlements and economic development. Space will
be no different . . . . Americans have always moved toward new
frontiers because we are, above all, a nation of pioneers with an
insatiable urge to know the unknown. Space is no exception to
that pioneering spirit.**

The frontier myth’s accessibility, coming with its utopian imagery, has served
the pro-space movement well. Casting decisions on projects as facilitating the
opening of this frontier has enormous appeal and has been used repeatedly since
the launch of Sputnik.

But invoking Frederick Jackson Turner has become increasingly coun-
terproductive for anyone who appreciates postmodern multicultural society.
Historians appropriately criticize Turner’s approach as excessively ethnocentric,
nationalistic, and somewhat jingoistic. His rhetoric excludes more than it
covers, failing to do justice to diverse western people and events. Yale historian
Howard R. Lamar believes the Frontier Thesis emphasizes an inappropriate
discontinuity between a mythical rural past and an urban-industrial future.
Thus, it is unsuitable as a guide for understanding the present or projecting the
future. Some scholars also discount its central safety-valve proposition. It may
have applied in antebellum America, when many did “go West,” they suggest,
but failed to hold after the Civil War as the prospect of migration moved
beyond the reach of urban slumdwellers and others because of a lack of funds
for farming and transportation. In fact, later settlers, mostly the children of
farmers, arrived from the fringes of existing settlements. Despite the criticism,
the Frontier Thesis has had lasting appeal, in no small measure because it tells
Americans how perfect they could become and ofters an easily understandable
if simplistic explanation for why that is the case. It is a small wonder that
the Frontier Thesis would find service among those advocating an aggressive
space exploration program!>

President George W. Bush also supported space exploration as a human-
destiny program in his 14 January 2004 announcement of a new vision for NASA.
He stated that NASA would return to the Moon and eventually send astronauts
to Mars. Doing so, as stated in the White House release on this subject, was
human destiny:

24. James C. Fletcher, “Our Space Program Is Already Back on Track,” USA Today (28 July 1987); R.
Scott Lloyd, “NASA Head Is Veteran Teacher,” Salt Lake City (UT) Church News (25 May 1986).

25.See John Mack Faragher, Rereading Frederick Jackson Titrner: The Significance of the Frontier in American
History, and Other Essays (New York: Henry Holt, 1994); Allan G. Bogue, Frederick _Jackson Tirner: Strange
Roads Going Down (Norman: University of Oklahoma Press, 1998); Ray Allen Billington, America’s
Frontier Heritage (Albuquerque: University of New Mexico Press, 1974).
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America’s history is built on a desire to open new frontiers
and to seek new discoveries. Exploration, like investments in
other Federal science and technology activities, is an investment
in our future. President Bush is committed to a long-term space
exploration program benefiting not only scientific research, but
also the lives ofall Americans. The exploration vision also has the
potential to drive innovation, development, and advancement
in the aerospace and other high-technology industries.?

In explicitly raising the issue of the space frontier, the President followed a
long succession of advocates who invoked the happy metaphor of America’s
westward expansion to support his idea of human destiny.

If human destiny is a positive attribute that generally finds resonance
among spaceflight advocates and the general public, there is also a terrifying
aspect to this rationale. The flip side of the human-destiny argument is that
humanity will not survive if it does not become multiplanetary. Carl Sagan
wrote eloquently about the last perfect day on Earth, before the Sun would
fundamentally change and end our ability to survive on this planet.? In their
astrobiology book, The Life and Death of Planet Earth, Peter Ward and Donald
Brownlee describe the natural life cycle of stars such as our Sun and the planets
that circle them. They describe several possible scenarios for the end of life
on Earth. Life on Earth will definitely end when the Sun, having used up too
much of its hydrogen will become a red giant star and heat the Earth until
every living thing, no matter how deep underground, is dead.”

While this will happen billions of years in the future, any number of
catastrophes could end life on Earth beforehand. A much earlier and quite
likely way for life (or at least life as we know it) to end is the way life almost
ended 65 million years ago when either an asteroid or a comet crashed into
the Earth. The consequences of this collision caused the extinction of the
dinosaurs and probably two-thirds of all life on Earth at that time. Enough
life survived the harsh environmental aftermath and gave rise to mammals, a
highly adaptable species that even survived the last Ice Age.

In 1992, a noted scientist spoke to the American Astronautical Society on
the subject “Chicken Little Was Right.” The scientist claimed that humans had
a greater chance of being killed by a comet or asteroid falling from the sky than
dying in an airplane crash. This is true; mathematical calculations confirm

26. White House Press Release, “President Bush Announces New Vision for Space Exploration
Program,” 14 January 2004, http:/ /www.whitehouse.gov/infocus /space/# (accessed 30 December 2004).

27. Carl Sagan, Cosmos (New York: Random House, 1980), pp. 231-232.

28. See Peter D.Ward and Donald Brownlee, The Life and Death of Planet Earth: How the New Science
of Astrobiology Charts the Ultimate Fate of Our World (New York: Henry Holt and Co., 2002).
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that every individual faces a 1-in-5,000 chance of being killed by some type of
extraterrestrial impact. Throughout history, asteroids and comets have struck
Earth, and a great galactic asteroid probably killed the dinosaurs. An object
probably only 6 to 9 miles wide left a crater 186 miles wide in Mexico’s Yucatan
Peninsula. This reality entered most people’s consciousness in July 1994, when
humans for the first time witnessed the devastating impact of a large Near-
Earth Object (NEO) into one of the planets in the solar system when Comet
Shoemaker-Levy 9 crashed into Jupiter with spectacular results.?

With time, a comet or meteoroid will again hit Earth with disastrous
consequences. Efforts to catalogue all Earth-crossing asteroids, track their
trajectories, and develop countermeasures to destroy or deflect objects on a
collision course with Earth are important, but to ensure the survival of the
species, humanity must build outposts elsewhere. Astronaut John Young said
it best, to paraphrase Pogo, “I have met an endangered species, and it is us.”*

Geopolitics/National Pride and Prestige

In addition, geopolitics and national prestige have dominated so many of
the spaceflight decisions that it sometimes seems trite to suggest that it has been
an impressive rationale over the years. Yet there is more to it than that, for while
all recognize that prestige sparked and sustained the space race of the 1960s,
they fail to recognize that it continues to motivate many politicians to support
NASA’s programs. John F. Kennedy responded to the challenge of the Soviet
Union by announcing the Apollo decision in 1961, and that rivalry sustained
the effort. Kennedy put the world on notice that the U.S. would not take a back
seat to its superpower rival. As John M. Logsdon commented, “By entering the
race with such a visible and dramatic commitment, the United States eftectively
undercut Soviet space spectaculars without doing much except announcing its
intention to join the contest.”* Kennedy said in 1962 that “we mean to be a part
of it [spaceflight]—we mean to lead it. For the eyes of the world now look into
space, to the moon and to the planets beyond, and we have vowed that we shall

29.K. Zahnle and M. M. Mac Low,“The Collision of Jupiter and Comet Shoemaker-Levy 9,” Icarus 108
(1994): 1-17; Paul W. Chodas and Donald K.Yeomans, “The Orbital Motion and Impact Circumstances
of Comet Shoemaker-Levy 9,” in International Astronomical Union (IAU) Colloquium 156: Proceedings of
the Space Telescope Science Institute Workshop (held in Baltimore, MD, 9-12 May 1995), ed. Keith S. Noll,
Harold A. Weaver, and Paul D. Feldman (New York: Cambridge University Press, 1996), pp. 1-30. On
the mass extinction of the dinosaurs, see Walter Alvarez, T' Rex and the Crater of Doom (Princeton, NJ:
Princeton University Press, 1997).

30. John W.Young, “The Big Picture: Ways to Mitigate or Prevent Very Bad Planet Earth Events,”
Space Times: Magazine of the American Astronautical Society 42 (November/December 2003): 22-23.

31.John M. Logsdon,“An Apollo Perspective,” Astronautics & Aeronautics (December 1979): 112-117,
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not see it governed by a hostile flag of conquest, but by a banner of freedom and
peace. We have vowed that we shall not see space filled with weapons of mass
destruction, but with instruments of knowledge and understanding.”** Apollo
was a contest of wills, of political systems, of superpowers. And the United
States had to win it. Lyndon Johnson summed this up well with his assertion,
“Failure to master space means being second best in every aspect, in the crucial
area of our Cold War world. In the eyes of the world first in space means first,
period; second in space is second in everything.”*

Through the decade of the 1960s, prestige dominated much of the
discussion of Apollo, even penetrating to the popular culture. Actor Carroll
O’Connor perhaps said it best in an episode of All in the Family in 1971.
Portraying the character of Archie Bunker, the bigoted working-class American
whose perspectives were more common in our society than many observers
were comfortable with, O’Connor summarized well how most Americans
responded to the culture of competence that Apollo engendered. He observed
that he had “a genuine facsimile of the Apollo 14 insignia. That’s the thing
that sets the US of A apart from . . . all them other losers.”** In very specific
terms, Archie Bunker encapsulated for everyone what set the United States
apart from every other nation in the world: success in spaceflight. At a
basic level, Apollo provided the impetus for the perception of NASA as a
culture of competence, one of the great myths emerging from the lunar
landing program.

The United States went to Moon for prestige purposes, but it also built
the Space Shuttle and embarked on the space station for prestige purposes as
well. The turning point for Richard Nixon’s decision to proceed with the
Space Shuttle for post-Apollo spaceflight came in August 1971 when Caspar
Weinberger wrote an impassioned memorandum to the President that not to
do so “would be confirming in some respects, a belief that I fear is gaining
credence at home and abroad: That our best years are behind us, that we are
turning inward, reducing our defense commitments, and voluntarily starting to
give up our super-power status, and our desire to maintain world superiority.”
Weinberger appealed directly to the prestige argument by concluding, “America
should be able to afford something besides increased welfare, programs to
repair our cities, or Appalachian relief and the like.” In a handwritten scrawl on

32. President John E Kennedy, “Address at Rice University on the Nation’s Space Eftort,” 12
September 1962, Houston, TX, John Fitzgerald Kennedy Library, Boston, MA, available online at
http:/ /www.cs.umb.edu/jfklibrary /j091262.htm (accessed 27 October 2002).

33. Lyndon B. Johnson, quoted in Walter A. McDougall, “Technocracy and Statecraft in the Space
Age: Toward the History of a Saltation,” American Historical Review 87 (October 1982): 1010-1040,
quotation from p. 1025.

34. “Carroll O’Connor Obituary,” on Morning Edition (National Public Radio program), 22 June
2001.This report by Andy Bowers is available online at http://www.npr.org (accessed 2 July 2001).
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Weinberger’s memo, Richard Nixon indicated, “I agree with Cap.”* Prestige

also entered into the decision in one other way. Nixon was also unwilling to
go down in history as the President who gave away the nation’s leadership
in the exploration of space and ended the practice of flying astronauts, and a
decision against the Shuttle, in his mind, would have done both.*

An object lesson in the role of humans in space exploration. Charles Conrad, Jr.,
Apollo 12 commander, examines the robotic Surveyor Ill spacecraft during the second
extravehicular activity (EVA-2) in 1969. The Lunar Module (LM) Intrepid is in the right
background. This picture was taken by astronaut Alan L. Bean, Lunar Module pilot.
The Intrepid landed on the Moon’s Ocean of Storms only 600 feet from Surveyor IlI.
The television camera and several other components were taken from Surveyor Il and
brought back to Earth for scientific analysis. Surveyor Il soft-landed on the Moon on
19 April 1967. Interestingly, microbes from Earth on the Surveyor spacecraft survived
in hibernation during a three-year stay on the lunar surface and revived upon return to
Earth. This suggests the resilience of life in the harsh environment of space. (NASA
JSC photo no. AS12-48-7136)
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Prestige also played a key role in the decision to build a space station. At
a 1 December 1983 meeting in the White House, NASA Administrator James
M. Beggs asked President Ronald Reagan to approve his agency’s space station
plans. Beggs stressed the space station’s potential contribution to the leadership
of the United States on the world’s stage. He knew that Ronald Reagan had
long been concerned with a perceived withering of American prestige vis-a-vis
the Soviet Union. The station, he argued, would help to quell that declension.
But as the punch line for the briefing, Beggs hit Reagan between the eyes with
a photo of a Salyut space station overflying the United States. He emphasized
that the Soviet Union already had this modest space station and was planning
a larger orbital facility. Should not the United States have one as well? Reagan
agreed it should.”

Prestige will ensure that no matter how difficult the challenges and over-
bearing the obstacles, the United States will continue to fly humans in space
indefinitely. In the aftermath of the Columbia accident on 1 February 2003 that
took the lives of seven astronauts, when it appeared that all reason for human
spaceflight should be questioned, no one seriously considered ending the program.
Instead, support for the effort came from all quarters. Even President George W.
Bush, who had always been silent on spaceflight before, stepped forward on the day
of the accident to say that “the cause in which they died will continue. Mankind
is led into the darkness beyond our world by the inspiration of discovery and the
longing to understand. Our journey into space will go on.”?®

Of course, there is a positive aspect to this prestige that is very present
throughout the age of spaceflight. One might call this pride, which aims to
make Americans feel good about what they are doing. There is a genuine
excitement and interest in space science/technology that the human spaceflight
program produces. This is not new, and it remains critical to understanding
this rationale for spaceflight. One might ask, as John Krige recently did, “How
many people would come to the National Air and Space Museum [NASM]
if it was just the NAM, and why are the human in space objects the ones that
attract the most attention?”?” As Krige asserts, the prestige factor disguises a
critical foreign policy component in all of these human spaceflight programs.
National leaders supported Apollo, the Space Shuttle, and the space station
efforts not on their merits, but on the image they projected. Their initial
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and continued support rested on the value they offered not as instruments
of science, military prowess, economics, or the like, but on their usefulness
as icons mobilized to buttress America’s position in the world. Accordingly,
despite some truly significant accomplishments, they have been in no small
measure symbolic for the majority of those observing them. That is certainly
not all bad, and one might say essentially the same thing about the United
States’ nuclear arsenal during the Cold War. The missiles and strategic bombers
served to deter the Soviet Union, offering a symbolic threat more than one
in reality since the doomsday scenarios their use would unleash were too
devastating to contemplate.”” Might this be a powerful enough motivation to
continue human spaceflight indefinitely?

The fundamental importance of human spaceflight as an instrument of
U.S. foreign policy—which is not necessarily identical with national prestige
and geopolitics but is closely allied—should not be mislaid in this discussion.
It served, and continues to do so, as an instrument for projecting the image
of a positive, open, dynamic American society abroad. What of the good will
generated by the United States in opening spaceflight to foreign astronauts
during the Shuttle era? What about the significance of binding allies more
closely to the United States through numerous international efforts ranging
from robotic missions to the International Space Station? The foreign policy
dimension of international human spaceflight should not be underestimated.

National Security and Military Applications

Another rationale for spaceflight has involved national defense and military
space activity. From the beginning, national leaders sought to use space to ensure
U.S. security from nuclear holocaust. In October 1951, Wernher von Braun
proposed in the pages of Popular Science the building of a space station because
“the nation which first owns such a bomb-dropping space station might be in
a position virtually to control the earth.”™' In 1952, a popular conception of
the U.S.-occupied space station showed it as a platform from which to observe
the Soviet Union and the rest of the globe in the interest of national security.
As the editors of Collier’s magazine editorialized, “The U.S. must immediately
embark on a long-range development program to secure for the West ‘space
superiority.” If we do not, somebody else will . . . . A ruthless foe established on
a space station could actually subjugate the peoples of the world.”*
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Early in the 1950s, the U.S. military recognized that space represented the
new high ground and that they had to control it. Numerous defense officials
referred to space as the high seas of the future. The nation that could exploit the
potential benefits of this ultimate strategic high ground for military purposes
would dominate the rest of the world. The nation’s goals for space dominance
have revolved since that time around four interrelated strategic issues:

1) Space is a geographic location like air, land, and sea. Any national
security capabilities for these other regions must be replicated in space.
The Department of Defense, therefore, must control the use of space
and defend its military and civil assets from foreign attack.

2) A strong national security presence in space is vital, even during times
of peace. Military strategists long have maintained that those nations
most successful at controlling the seas are the same nations that tend
most to succeed politically and economically. Space is becoming the
seas of the future.

3) Space must be dominated during wartime. That requires that the U.S.
be prepared to protect U.S. access to space while denying its enemies’
access to space. It also means that the U.S. must be capable of exploiting
the space regime, especially preferred orbits and missile lanes.

4) National security requires that the United States enhance space resources
for a variety of Earth-oriented missions: command, control, communi-
cations, and intelligence (C’I); early warning; weather forecasting; navi-
gation; antisatellite; space-to-ground attack; and missile defense.*

The U.S. military also argued for a human capability to fly in space
tor rapid deployment of troops to hot spots anywhere around the Earth, but
they never managed to convince the political leadership of the nation and,
despite periodic attempts, never gained a human military mission. The human
spaceflight enterprise also gained energy from Cold War rivalries in the 1950s
and 1960s as international prestige, translated into American support from
nonaligned nations, found an important place in the space policy agenda.
Human spaceflight also had a strong military nature during the 1980s, when
astronauts from the military services deployed reconnaissance satellites into
Earth orbit from the Space Shuttle. A human military presence in space promises
to remain a prospect for national security well into the 21st century.*
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As it stands, the military has employed space-based and space-transiting
resources for more than 40 years. The major systems include the following:

* Ballistic missiles.

* Reconnaissance satellites, both imagery and signals intelligence.
» Navigational satellites, the Global Positioning System.

* Weather and communications satellites.

e Early-warning satellites.

* Ballistic missile defense.

Collectively, these resources have been enormously important in winning
the Cold War and ensuring American preeminence at the dawn of the 21st
century. No one questions the legitimate role of space resources in the
security of the United States. Indeed, the national defense space budget of the
United States exceeded NASA’s space budget in 1982 and has far outdistanced
its spending since that time. In fiscal year 2003, for example, the Department
of Defense’s spending on space was $19.39 billion, while NASA’s space budget
was $14.36 billion.*¢

Economic Competitiveness and Satellite Applications

The fourth rationale of economic competitiveness and commercial
applications has provided another reason for engaging in spaceflight. Satellite
communications is still the only truly commercial space technology to be
developed in the more than 45 years since the beginning of the Space Age in
1957. It generates billions of dollars annually in sales of products and services.
The first inkling of what this business might look like appeared in the fall of
1945 when a then-obscure R AF electronics officer and member of the British
Interplanetary Society, Arthur C. Clarke, wrote a short article in Wireless
World that described the use of satellites in 24-hour “geosynchronous” orbits
some 26,000 miles above the Earth to distribute television programs.*’

Perhaps the first person to evaluate both the technical and financial possi-
bilities of satellite communications was John R. Pierce of AT&T’s Bell Labs.
In the mid-1950s, he argued that a communications “mirror” in space would
be worth as much as a billion dollars. His estimate was conservative. Following
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Pierce’s leadership, in 1960 AT&T filed with the Federal Communications
Commission (FCC) for permission to launch a communications satellite as an
experiment.*” This shocked the Kennedy administration, many of whose senior
officials believed that AT&T was seeking to extend its telephone monopoly into
the “new high ground” of space. They did not approve, and the U.S. government
scrambled to implement a new regulatory environment, something that cheered
AT&T’s telecommunications rivals if not AT&T itself. Accordingly, NASA was
directed to enter the fray in developing this new technology, and in 1961, it
awarded contracts to RCA and Hughes Aircraft to build communication
satellites, Relay and Syncom. Both, government officials believed, would help
offset AT&T’s technological lead in the field. This policy succeeded. By 1964,
two AT&T Telstars, two Relays, and two Syncoms had operated successtully
in space and technological “know-how” had been transferred to companies
other than AT&T.

At the same time and largely for similar reasons, the Kennedy admini-
stration sponsored the Communications Satellite Act of 1962. This law created
the Communications Satellite Corporation (COMSAT), with ownership divi-
ded 50-50 between the general public and the various telecommunications cor-
porations. Later, COMSAT became the American manager of an emerging global
system known as the International Telecommunications Satellite Consortium
(INTELSAT) formed on 20 August 1964. On 6 April 1965, COMSAT
first satellite, Early Bird, was launched from Cape Canaveral. Global satellite
communications had begun.” From a few hundred telephone circuits in 1965,
the INTELSAT system rapidly grew to become a massive organization providing
millions of telephone circuits. And the costs persistently declined, making
the backers of this technology appear geniuses. Whereas customers had paid
as much as $10 per minute using older, cable-based technology, the new
satellites reduced costs to less than $1 per minute.” Even before this time,
government officials realized they had a “winner” on their hands. In 1964,
NASA Administrator James E. Webb asked his staff, “How did we get so
much communication satellite technology for so little money?”' His question
was not satisfactorily answered by his NASA lieutenants, but space commerce
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has been dominated by satellite communications, and Webb and his successors
have ballyhooed it ever since. The sale of all components associated with
satellite communications—development, launch, operations—surpassed $100
billion a year in the first part of the 21st century.

There may be other commercially viable space-based industries that will
prove lucrative, but they do not yet exist. Many believed that the Landsat Earth
remote sensing efforts of the 1970s and since would turn into a commercial
activity, but it failed to gain a market despite its significance as a scientific effort.
More recently, remote sensing of various types and for a multitude of activities
may be on the verge of takeoff, but this remains to be seen. Many observers
point to the growth of space-based navigation as another economically viable
activity, but they tend to omit the fact that the constellation of satellites—the
Global Positioning System (GPS)—is provided gratis by the Department of
Defense, and without this critical infrastructure, it is problematic that much
commercial activity would be forthcoming.*

In recent years, the economic rationale has become stronger and even
more explicit as space applications become increasingly central for maintaining
United States global economic competitiveness. Ronald Reagan’s presidential
administration especially emphasized enlarging the role of the private sector,
and its priorities have remained in place thereafter. For instance, in the
context of space access, the American political right argued an ideology of
progress aimed at private development of space-access technology. This led
to changes in the government environment, especially regulations that eased
authorizations for launch services, and in the encouragement of private rocket-
development projects. Such success stories as the Pegasus air-launched booster
tor small payloads built by Orbital Sciences, Inc., emerged from this cauldron of
entrepreneurship. Even such projects as the X-33/VentureStar™, begun in 1995,
used a public-private partnership model between NASA and Lockheed Martin,
with each contributing to the development of a small suborbital vehicle that
could demonstrate the technologies required for an operational SSTO launcher.
The X-33 project had an ambitious timetable to fly by 2001, but instead, NASA
canceled the program without flying any hardware.>
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One of the key initiatives in this etfort for human spaceflight is tourism, a
major aspect that envisages hotels in Earth orbit and lunar vacation packages. In
1995, Patrick Collins, Richard Stockmans, and M. Maita undertook a market
study on the potential demand for space tourism for the National Aerospace
Laboratory in Tokyo, Japan. In the first actual market research of'its type, they
suggested that space tourism services would be very popular both in North
America and Japan, the two leading economies in the world. Overall, 60
percent of the people surveyed “want to visit space for themselves” and were
interested in traveling to space for a vacation. Accordingly, the authors found
that a market of 1 million passengers per year paying $10,000 per person
would generate revenues of $10 billion per year. Thus the market potential of
space tourism is somewhat similar to that of the Concorde.”* Adding fuel to
this belief, NASA engineer Barbara Stone opined at a 1996 conference that
“studies and surveys world-wide suggest that space tourism has the potential
to be the next major space business.”

Several futurists believe that by the year 2030, there will be space tourists
taking their vacations, albeit exceptionally expensive ones, in low-Earth orbit.
Market studies suggest that there are more than 1,000 people per year willing to
spend $1 million each for a weekend in space. Even at multimillion-dollar prices,
it could become a billion-dollar-per-year business, space economist Patrick
Collins believes, and could grow significantly in the future. If the cost of a space
vacation dropped to about $25,000 per person, the number of people making
the flight would rise to about 700,000 each year, he predicts. This represents a
revenue stream of $17.5 billion per year.*®

The industry is already beginning to see the first space tourists, as Dennis
Tito pioneered the way by spending a week in April 2001 on the International
Space Station (ISS). In so doing, advocates of space tourism believed that he
has challenged and overturned the dominant paradigm of human spaceflight:
national control of who flies in space overseen with a heavy hand by NASA
and the Russian Space Agency. Dennis Tito’s saga began in June 2000 when
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he signed a deal with MirCorp to fly aboard a Soyuz rocket to the Russian
space station Mir. MirCorp acted as Tito’s broker with the Russian space firm
Energia, which owned both Mir and the rocket that would get Tito into space.
While MirCorp had grandiose plans for operating a space station supporting
tourists and commercial activities, they failed to obtain the venture capital
necessary to make it a reality. Despite these efforts, MirCorp failed to raise
enough money to keep Mir in orbit, and the Russians announced in December
2000 that they would deorbit the space station.

This forced Tito to look elsewhere for a trip into space, and he negotiated
a deal with the Russians fly aboard a Soyuz rocket to the International Space
Station. While the cash-starved Russian Space Agency was happy to make
this deal, no one bothered to discuss it with any of the international partners
building ISS. A meltdown in public relations ensued, and NASA led the
other partners in a rebellion that reached high into the political systems of the
United States and Russia. NASA tried to persuade Tito to postpone his flight
in February 2001, ostensibly to undergo two months of additional training
before flying in October, but really to win time to convince the Russians not
to allow Tito to fly to ISS. NASA and the other international partners building
ISS argued that this slippage was paramount because of safety considerations
on orbit. Ever a cagey gamester, Tito saw the trap and refused. He forced a
confrontation with NASA at the gates of Johnson Space Center in March,
where he planned to undergo training in preparation for an April 2001 flight.
NASA lost that argument and was crucified by space enthusiasts for trying to
block access to space for ordinary tourists. The Johnson Space Center acting
Director at the time, Roy W. Estess, reflected a year later that he and his
staft did not handle the Tito episode well and would have been better off to
embrace the effort, as always ensuring the safety of the mission.*

With that one incident in Houston, Tito became a cause célebre among
space activists and NASA haters, who viewed him as the vanguard of a new
age of space for everyone. Space psychologist Albert A. Harrison summarized
the beliefs of many when he opined that “tourism is one of the world’s largest
industries and Russia’s sale of a twenty million-dollar space station ticket to
Dennis Tito represents but the first attempt to pry open the door for civilians
in space. (Is there an irony that the Russians are the entrepreneurs prying open
the door for space tourism while the Americans try to preserve a government
monopoly?)”*® A Space.com Web site visitors poll taken in early May 2001—
which did not represent a random sample by any means but suggested where
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the space enthusiasts came down on the issue—showed that 75 percent of
respondents supported Tito’s flight, 24 percent believed he should not have
flown, and 1 percent were undecided.”

Tito would not allow anything or anyone to stand in his way, and many
space activists cheered as he thumbed his nose at “big, bad NASA” to take his
week-long vacation on the ISS at the end of April 2001. In making his way over
the objections of NASA, Tito may have paved the way for other millionaires to
follow. South African millionaire Mark Shuttleworth also flew aboard ISS in the
fall of 2001, without the rancor of the Tito mission. Others may make similar
excursions in the future, either paying their own way or obtaining corporate
sponsorships. Space policy analyst Dwayne A. Day does not believe this is the
best way to open the space frontier. He wrote, “Now that Tito has flown, it will
not be the Earth-shattering precedent that space enthusiasts hoped for . . . .
[I]s it any easier for the average citizen to raise $20 million in cash and buy a
seat on a Soyuz than it is to get a Ph.D. in engineering and join the astronaut
corps? No. Far from opening a frontier, Tito’s flight symbolizes just how out
of reach space remains for the common person.”®

The flight of Dennis Tito offers an ambivalent precedent for the opening of
spaceflight to the average person. Space tourism seems only a little closer today,
even with the ISS, than it did in earlier eras. If there is a way to bring down the
cost of access to space, then this dynamic may change, but until then, it does
not much matter how many space stations are in orbit. Without a convenient,
safe, reliable, and less costly means to reach them, little will change.®" Once less
expensive access to space is attained, an opening of the space frontier may take
place in much the same way as the American continental frontier emerged in the
19th century, through a linkage of courage and curiosity with capitalism. Asit does
so, the role of the government should become less dominant in space. NASA will
continue research and development for space systems and carry out far-reaching
space science activities. But widespread human spaceflight should become the
province of the commercial sector in the first half of the 21st century.
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In addition to the ISS efforts of Tito and Shuttleworth, to help make
space tourism a reality, Peter Diamandis publicly announced the “X Prize”
project at a gala dinner in St. Louis, Missouri, on 18 May 1996. Designed to
encourage private space investment, the X Prize offered $10 million to the
first team that could launch a privately funded space vehicle into a suborbital
trajectory twice within a two-week period. It had to be capable of carrying
a pilot and two passengers more than 100 kilometers above the Earth. At
the kickoff, numerous commentators linked the X Prize to the prospects for
space tourism. NASA Administrator Daniel S. Goldin attended this event
and said, “I hope my grandson who is 2 years old will be able to go on a trip
to a lunar hotel.” Of course, in October 2004, Burt Rutan’s entry into the
X Prize competition, SpaceShipOne, successtully claimed the prize. He and his
benefactor, Microsoft billionaire Paul Allen, received numerous accolades for
this accomplishment, including Time magazine’s award for “coolest invention”
of the year.”

Does the success of SpaceShipOne signal an opening of a new commercial
space market? Brian Berger, writing for Space.com, made this observation on
29 December 2004:

The dream of opening space to the general public was
given a tremendous boost in 2004 with SpaceShipOne’s
prize-winning suborbital jaunt and congressional legislation
to help establish a space travel industry in the United States.
But even the biggest champions of commercial spaceflight
acknowledge that a vital space tourism market is still years
from becoming reality.®

It remains to be seen whether these efforts signal a new and exciting possibility
of future space tourism. There are many questions yet to be answered, ranging
from safety to economic viability to legal restrictions. While there have been
some interesting developments in the last few years, much has yet to happen
before space tourism finds realization; it remains a tantalizing possibility for
the first half of the 21st century.

Scientific Discovery and Understanding

Finally, there exists the ideal of the pursuit of abstract scientific knowledge—
learning more about the universe to expand the human mind—and pure science
and exploration of the unknown will remain an important aspect of spaceflight
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well into the foreseeable future. This goal clearly motivates the scientific probes
sent to all of the planets of the solar system save Pluto. It propels a wide range
of efforts to explore Mars, Jupiter, and Saturn projected for the early part of the
21st century.®* It energizes such efforts as the James Webb Space Telescope, which
promises to revolutionize our knowledge of the universe through, among other
possibilities, the imaging of Earth-like planets around other stars.

And from the beginning, science has been a critical goal in spaceflight.
The National Aeronautics and Space Act of 1958 that created the National
Aecronautics and Space Administration (NASA) stated that its mandate included
“the expansion of human knowledge of phenomena in the atmosphere
and space.” This idea has continually drawn verbal and fiscal support, but
knowledge for its own sake has proven less important than the pursuit of
knowledge that enables some practical social or economic payoff.®®

Even the Apollo missions to the Moon, certainly inaugurated as a Cold
War effort to best the Soviet Union and establish the United States as the
preeminent world power, succeeded in enhancing scientific understanding.®®
The scientific experiments placed on the Moon and the lunar soil samples
returned through Project Apollo have provided grist for scientists’ investigations
of the solar system ever since. The scientific return was significant, even though
the Apollo program did not answer conclusively the age-old questions of lunar
origins and evolution. For example, the origin of the Moon is still a subject of
considerable scientific debate, but because of the harvest from lunar exploration
during the Apollo era, currently the most accepted theory is that the Moon
was formed by debris from a massive collision with the young Earth about 4.6
billion years ago. Prior to the study of the Apollo lunar rock and soil samples
in the 1970s, however, confusion ruled among scientists about lunar origins as
competing schools battled among themselves for dominance of their particular
viewpoint in the textbooks. Indeed, determining the Moon’s origins became
the single most significant scientific objective of Project Apollo.*’
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Through a laborious polling of lunar scientists in the mid-1990s, the staff
of the Curator for Planetary Materials Office at the Johnson Space Center,
Houston, Texas, compiled a list of the top 10 scientific discoveries made as a result
of the Apollo expeditions to the Moon. Collectively, they describe the current
state of knowledge about this fascinating astronomical artifact.®® The quest for
knowledge about the Moon continues. In the 1990s, more than 60 research
laboratories throughout the world continued studies of the Apollo lunar samples.
Many analytical technologies, including some that did not exist in 1969-1972,
when the Apollo missions returned the lunar samples, were being applied by a new
generation of scientists.®

In the case of Apollo, and many others both before and since, a linkage
between the spirit and need of scientific inquiry and the spirit and need for
exploration served as strong synergetic forces for human spaceflight. This
synergy arose explicitly in the National Research Council’s 2005 study, Science
in NASA’s Vision for Space Exploration. It asserted: “Exploration is a key step in
the search for fundamental and systematic understanding of the universe around
us. Exploration done properly is a form of science.””® As commentator David
West Reynolds has noted, “Space probes like Voyager, Hubble, and Sojourner
can accomplish space exploration as well as space science when they send back
compelling images that can be appreciated by the public. Space science is at its
best when it offers new vista along with its valuable data.””!

The performance of scientific experiments on the Space Shuttle and the
science program envisioned for the ISS demonstrate the same positive linkages
at the beginning of the 21st century. Without question, the Space Shuttle has
served as a significant test bed for scientific inquiry. While the program was not
conceptualized as a science effort—rather it was a technology demonstrator
and workhorse for space access—it has been used as a platform for all manner
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In an instance of irony of the first order, astronaut Dale A. Gardner, having just
completed the major portion of his second EVA in three days, holds up a “For Sale”
sign during STS-51A in 1984. While he was probably referring to the two satellites,
Palapa B-2 and Westar 6, that they retrieved from orbit, the sign speaks volumes
about the lack of a compelling rationale for human spaceflight. On-orbit services
provided a reason to send humans into space, but it was very much an approach that
was not economically viable, as each Shuttle mission was estimated to cost at least
$400 million, whereas a normal satellite and launch services cost less than half of
that. (NASA JSC photo no. 51A-104-049)

of microgravity and space science enterprises. President Nixon, announcing
the decision to build the Space Shuttle in 1972, minimized its scientific role.
Instead, he argued that it was “the right step for America to take, in moving out
from our present beach-head in the sky to achieve a real working presence in
space—because the Space Shuttle will give us routine access to space.”’?

Even so, the Space Shuttle has been a useful instrument in the hands of
scientists. Each of its more than 100 flights has undertaken some scientific
experiments, ranging from the deployment of important space probes to other
planets, through the periodic flight of the European-built “Spacelab” science
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module, to a dramatic set of Earth observations over a 20-year period.” One
example of a momentous science experiment, among others that might be
offered, is the flight of the Italian Tethered Satellite System, designed to investigate
new sources of spacecraft power and ways to study Earth’s upper atmosphere,
on STS-75 in 1996. It demonstrated that tethered systems might be used to
generate thrust to compensate for atmospheric drag on orbiting platforms such
as the International Space Station. Deploying a tether towards Earth could place
movable science platforms in hard-to-study atmospheric zones. Tethers also
could be used as antennas to transmit extremely low-frequency signals able
to penetrate land and seawater, providing for communications not possible
with standard radio. In addition, nonelectrical tethers may be used to generate
artificial gravity and to boost payloads to higher orbits.”

Of course, some astoundingly significant scientific discoveries have resulted
from robotic missions. But, if the purpose of spaceflight is to create a perfect
society elsewhere, this necessitates human migration as its core activity. There
would be very little reason to limit spaceflight to robotic explorers in this
context. Robots might be useful servants—even the modern equivalent of slaves
making our lives luxurious—but scientific understanding that might be gained
by satellites remote from Earth would be decidedly less important than human
spaceflight since the goal is migration. Second, while we seek to migrate into
space as a method of ensuring human survival, such a goal is essentially a utopian
dream based on expedition myths, and the popular culture treatment of robotics
wholly failed to anticipate the degree to which we could send surrogates to
do our work. This situation led to specific policy decisions and programs that
focused on human spaceflight as the core function of the endeavor.

Many scientists believe that robotic spaceflight is the sine qua non of the
Space Age, to the exclusion of a human presence.This is a dichotomy that began
with the launch of the first missions into space and has been a perennial debate
ever since. If anything, it has grown even more heated as robotic spacecraft have
advanced in capability over time. Homer E. Newell, who directed NASA’s space
science program between 1958 and 1973, commented on this problem during
the Apollo program:
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The most spectacular aspects of space exploration in that last 30 years have been
accomplished by robotic probes to other planets of the solar system. Here in the
Spacecraft Assembly and Encapsulation Facility-2 (SAEF-2), Jet Propulsion Laboratory
workers are closing up the metal “petals” of the Mars Pathfinder lander in 1996. The
small Sojourner rover is visible on one of the three petals. On 4 July 1997, Pathfinder
soft-landed on the Martian surface and provided spectacular imagery and important
scientific data about the red planet’s past. Among other findings, scientists learned
that Mars had once been a watery planet. (NASA JPL photo no. 96PC-1130)

For space science one of the most difficult problems
of leadership, both inside and outside NASA, concerned the
manned spaceflight program. Underlying the prevailing dis-
content in the scientific community regarding this program
was a rather general conviction that virtually everything that
men could do in the investigation of space, including the moon
and planets, automated spacecraft could also do and at much
lower cost. This conviction was reinforced by the Apollo
program’s being primarily engineering in character. Indeed,
until after the success of Apollo 11, science was the least of Apollo
engineers’ concerns. Further, the manned project appeared to
devour huge sums, only small fractions of which could have
greatly enhanced the unmanned space science program.”

The scientists viewed the debate over human versus robotic space missions in
part as a zero-sum game. The expansive costs of human spaceflight might be

75. Newell, Beyond the Atmosphere, p. 290.
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more effectively utilized for scientific purposes by sending only robots. They
perceived inefficiency, redundancy, and enormous costs to keep astronauts alive
as waste, and with only a small percentage of that funding, they believed they
could accomplish so much.

The internecine warfare between advocates of human exploration and
colonization of regions beyond Earth and the supporters of spaceflight for
scientific purposes grew more heated as time passed. Space science leaders such
as Homer Newell, Lloyd Berkner, and John E. Naugle established the science
element of spaceflight during the 1960s and achieved stunningsuccess in gaining
a significant percentage of the NASA budget each year for those activities,
usually about 25 to 30 percent. Using that funding, throughout the 1960s they
created meaningful missions yielding useful scientific data and, in the process,
established a community of scientists dedicated both to NASA and to robotic
missions.” For example, by 1967, NASA had 942 scientists from 297 institutions
involved as investigators in its various science projects. In 1996 alone, it flew
121 experiments on spacecraft and 99 sounding rockets. As Homer Newell
reported, “In 1966 we evaluated 366 proposals for flight experiments, 248 of
which were selected for flight. An additional 1,329 unsolicited proposals for
SR&T work were evaluated.””” At some level, as these statistics suggest, NASA
co-opted some of the opposition to human spaceflight by, in effect, placing
scientists on its payroll. Indeed, some NASA officials have expressed anger
at University of Iowa astrophysicist James A. Van Allen’s persistent criticism
of human spaceflight as ungratefulness for all of the space agency’s support
over the years. One told a group of NASA public affairs officers in 1996 that
“NASA made Van Allen, and now all he does is condemn us.””®

Space science missions remain one of the most visible and popular aspects
of the spaceflight agenda. While some of the work requires a human presence,
usually to undertake scientific experiments aimed at understanding the bio-
medical aspects of long-duration spaceflight, most of it is done exceptionally
well by robotic explorers. The stunning success of a succession of missions to
Mars, as well as to other places, demonstrates this beyond all doubt. No one
questions the value of scientific space missions, but many question the necessity
of placing humans aboard spacecraft undertaking those scientific efforts.
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HISTORY AND THE SEARCH FOR R ELEVANCE

Of the five rationales that may be advanced in support of spaceflight,
the human dimension is the only part that is seriously questioned. Military,
economic, and scientific efforts in space, many observers have concluded, do
not require human missions beyond the Earth. Even though the possibility of a
human presence might be desirable in the future—such as in the case of space
tourism, certain types of scientific inquiry, and a possible human military
presence—thus far, reasons for humans in space to support these activities
have remained elusive. Only the human destiny/survival of the species and
the national prestige and geopolitics agendas require humans to fly in space.
Not all are persuaded by these rationales to expend the considerable resources
necessary to continue them. This especially occurred in the aftermath of the
Columbia accident of 1 February 2003, with the grounding of the Shuttle fleet
while an investigation of the cause of the accident took place and the fleet
could be retrofitted to overcome the cause of the accident. Initially, NASA
leaders promised to return to flight in the fall of 2003. Most observers believed
that was unrealistic and possibly motivated by a “can-do” agency’s optimism
and bravado. Then it slipped into 2004 and finally to the middle 2005 as the
Agency’s engineers found more and more that needed to be fixed in the aging
fleet of orbiters. At the same time, the price tag associated with the Shuttle’s
return to flight climbed.”

The accident called into question long-term assured human access to
space. After more than four decades of human spaceflight, this problem is
now thornier than ever because of the Shuttle’s grounding and compounded
every day that the fleet remains inactive. Is the United States as a nation
willing to endure a period of several years when humans do not fly in space
like we did between the time of the Apollo-Soyuz Test Project in 1975
and the first Shuttle mission in 19817 Are American citizens willing to end
human spaceflight altogether? The answer to both of these questions for most
Americans is probably “no,” but while the support for human spaceflight is
broad, it does not seem to be very deep.

Many Americans hold seemingly contradictory attitudes on human space
exploration. Most are in favor of the human exploration and development
of space and view it as important but also believe that federal money could
be well spent on other programs. This relates closely to empirical research
on other aspects of public policy. The American public is notorious for its
willingness to support programs in principle but to oppose their funding
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at levels appropriate to sustain them. Most are also in favor of NASA as an
organization but are relatively unfamiliar with the majority of its activities
and objectives and sometimes question individual projects. It is a little like
how the overlanders traveling to Oregon in the 19th century described the
Platte River on the Great Plains: “a mile wide and an inch deep.” Americans
appreciate and support—in principle—human spaceflight and recognize the
astronauts as heroes but believe it is overly expensive. So what do we do for
the future? It seems uncertain at present.®

Are these sufficient rationales to sustain human spaceflight indefinitely?
Only time will tell. The first three rationales have not up to now required a
human presence to be effective, but the last two have been used repeatedly
to justify an aggressive human spaceflight agenda. The last two rationales—
the human destiny/survival of the species and national prestige/geopolitics
arguments—have been salient from the beginning of the Space Age. As John
M. Logsdon, the dean of space policy, recently wrote:

Most public justifications for accepting the costs and risks
of putting humans in orbit and then sending them away from
Earth have stressed motivations such as delivering scientific
payofts, generating economic benefits, developing new tech-
nology, motivating students to study science and engineering,
and trumpeting the frontier character of the U.S. society.
No doubt space exploration does provide these benefits, but
even combined, they have added up to a less-than-decisive
argument for a sustained commitment to the exploratory
enterprise. The United States has committed to keeping
humans in space, but since 1972 they have been circling the
planet in low-Earth orbit, not exploring the solar system. The
principal rationales that have supported the U.S. human
spaceflight effort to date have seldom been publicly articulated.
And those rationales were developed in the context of the
U.S.-Soviet Cold War and may no longer be relevant.®!
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Indeed, over time, the traditional arguments have become less powerful as drivers
of support for the space program. Since the age of Apollo in the early 1970s,
most Americans have taken human spaceflight as a reality that 1s unchanging
but treated the NASA efforts to fly the Space Shuttle and build a space station
as necessary rather than desirable. No national commitment to a multibillion-
dollar investment for this effort ever took place. Instead, the effort proceeded on
inertia not unlike that seen in many other public policy sectors where there is
no perceived crisis.
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