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INTRODUCTION

Reconstructing Distant
Civilizations and Encountering
Alien Cultures

Douglas A. Vakoch

On 8 April 1960, astronomer Frank Drake inaugurated a new era in the
search for civilizations beyond Earth. Pointing the 85-foot telescope of the
National Radio Astronomy Observatory (NRAO) in Green Bank, West
Virginia, toward two Sun-like stars in the galactic neighborhood, he sought
the first direct evidence of extraterrestrial intelligence. Tuning to a frequency
of 1420 megahertz, he hoped that this would be a universal meeting place,
known also by astronomers on other worlds as being the emission frequency
of hydrogen, the universe’s most prevalent element.

Although this experiment, which Drake dubbed Project Ozma, did not
confirm the existence of life beyond Earth, it did inspire the development
of a new field of science: the Search for Extraterrestrial Intelligence (SETT).
Since that first experiment, capable of eavesdropping on the universe at only
one frequency at a time, the power and extent of SETT searches have grown
dramatically. As one measure of this discipline’s development and to com-
memorate the 50th anniversary of Project Ozma, astronomers from 15 coun-
tries on 6 continents conducted a coordinated series of observations called
Project Dorothy, named after the protagonist of L. Frank Baum’s book series
about the enchanted world of Oz.!

If a radio signal is detected in a modern SETT experiment, we could well
know that another intelligence exists, but not know what they are saying.
Any rapid, information-rich fluctuations encoded in the radio signals might
be smoothed out while collecting weak signals over extended periods of time,

1. Shin-ya Narusawa, et al., “Project Dorothy: The 50th Anniversary of Project 0ZMA, Worldwide
Joint SETI Observation,” paper presented at the annual meeting of the Astronomical Society of
Japan, September 2011,
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increasing the chances of detecting these signals, but losing the content they
bear in the process.

Even if we detect a civilization circling one of our nearest stellar neighbors,
its signals will have traversed trillions of miles, reaching Earth after travel-
ing for years. Using a more sober estimate of the prevalence of life in the
universe, our closest interstellar interlocutors may be so remote from Earth
that their signals would take centuries or millennia to reach us. Moreover,
any civilization we contact will have arisen independently of life on Earth,
in the habitable zone of a star stable enough to allow its inhabitants to evolve
biologically, culturally, and technologically. The evolutionary path followed
by extraterrestrial intelligence will no doubt diverge in significant ways from
the one traveled by humans over the course of our history.

To move beyond the mere detection of such intelligence, and to have any
realistic chance of comprehending it, we can gain much from the lessons
learned by researchers facing similar challenges on Earth. Like archaeologists
who reconstruct temporally distant civilizations from fragmentary evidence,
SETT researchers will be expected to reconstruct distant civilizations separated
from us by vast expanses of space as well as time. And like anthropologists,
who attempt to understand other cultures despite differences in language
and social customs, as we attempt to decode and interpret extraterrestrial
messages, we will be required to comprehend the mindset of a species that
is radically Other.

Historically, most of the scientists involved with SETT have been astrono-
mers and physicists. As SETT has grown as a science, scholars from the social
sciences and humanities have become involved in the search, often focusing
on how humans may react to the detection of extraterrestrial life. The pres-
ent volume examines the contributions of archaeology and anthropology to
contemporary SETT research, drawing on insights from scholars representing
a range of disciplines. The remaining sections of this introduction provide
a chapter-by-chapter overview of the book as a whole. As befits a volume
published in the NASA History Series, this collection emphasizes the value
of understanding the historical context of critical research questions being
discussed within the SETI community today.

Early versions of some of the chapters in this book were first presented
in symposia on SETT organized by the editor and held at three annual con-
ferences of the American Anthropological Association (AAA). The broader
significance of these AAA sessions is that they represent the major SETI
research areas judged important by the established scholarly community of
anthropologists and archaeologists in the United States today. Indeed, the
research presented in these sessions was sufficiently important that for three
consecutive years, symposia addressing SETT were selected for this profession’s
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major annual conference after a rigorous and competitive peer-review process
that rejects a sizable proportion of symposium proposals.?

Each of these symposia addressed topics that were related to the overarching
conference themes for their respective years. The first AAA session to deal specifi-
cally with SETT was held during the 2004 annual meeting, which had as its theme
“Magic, Science, and Religion.” Approaching this theme through an examina-
tion of scientific knowledge, this SETT symposium was called “Anthropology,
Archaeology, and Interstellar Communication: Science and the Knowledge of
Distant Worlds.” The next year, when attendees met in Washington, DC, to
explore the conference theme “Bridging the Past into the Present,” the SETT
session was named “Historical Perspectives on Anthropology and the Search for
Extraterrestrial Intelligence (SETI)” and was later featured as a cover story in
Anthropology Today, aleading international journal. Finally, at the 2006 confer-
ence on the theme “Critical Intersections/Dangerous Issues,” the SETT sympo-
sium emphasized the intersection of multiple disciplinary perspectives from the
social sciences. That symposium, titled “Culture, Anthropology, and the Search
for Extraterrestrial Intelligence (SETT),” was held in San Jose, California.?

Historical Perspectives on SETI

To say that astronomers have been conducting SETT experiments for over
a half-century might give the unwarranted impression that the search has
been continuous. On the contrary, the eatliest projects were of limited scope
and duration, relying on existing observatories used in novel ways, with the
addition of signal processing capable of distinguishing artificial signals from
the cosmic background noise. Even the most ambitious project of the 1980s
and early 1990s, NASA’s SETT program, came about through an incremental
approach, as detailed in this volume by John Billingham in “SETT: The NASA
Years.” Originally trained as a physician, as the former chief of NASAs SETI
program, Billingham provides an autobiographical account of the key players

2. As Steven J. Dick notes in his chapter in this book, “The Role of Anthropology in SETI: A
Historical View,” a symposium at the 1974 annual convention of the American Anthropological
Association addressed topics related to extraterrestrial anthropology, although this early ses-
sion was not narrowly focused on SETI, as were the 2004—-2006 symposia.

3. For a more in-depth description of these SETI symposia, see Douglas A. Vakoch,
“Anthropological Contributions to the Search for Extraterrestrial Intelligence,” in Bioastronomy
2007: Molecules, Microbes, and Extraterrestrial Life, ASP Conference Series, vol. 420, ed.
Karen J. Meech et al. (San Francisco: Astronomical Society of the Pacific, 2009), pp. 421-427.
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and events that eventually led to an innovative program with a multimillion-
dollar annual budget. Through a methodical process that moved from a small
in-house feasibility study, through a clearly articulated design study, to a
series of in-depth science workshops, Billingham and his colleagues built the
foundation for a NASA-sponsored search that commenced on 12 October
1992, the 500th anniversary of Columbus’s arrival in the New World.

But just one year into this project that was planned to continue for a
decade, funding was cut and the project terminated. As historian Stephen
J. Garber details in “A Political History of NASA’s SETT Program,” chapter
2 of this volume, the reasons were political and not scientific. NASA’s SETT
program had encountered political opposition earlier but had survived. In
1978, Senator William Proxmire (D-WI) had given the program a Golden
Fleece Award, declaring it a waste of taxpayers’ money. Ultimately, however,
Proxmire was convinced by astronomer Carl Sagan that the detection of extra-
terrestrial intelligence would provide evidence that civilizations can survive
their technological adolescence—a conclusion that both of them deemed
important at a time when humankind’s own future seemed uncertain.

Senator Richard Bryan (D-NV), who targeted NASA’s SETT program in
the early 1990s, was less open to persuasion. And so, in the fall of 1993, the
program was terminated. At a time when concerns over the federal budget
deficit were paramount, SETI became a natural target, lacking lobbyists from
industry to advocate for it in Congress. In the same year, NASA also faced
other challenges: the Hubble Space Telescope was still suffering from faulty
optics, and the multibillion-dollar International Space Station Program still
needed to be funded. Despite repeated endorsements of SETT by the National
Academy of Sciences and the strong consensus among scientists about how
and where to search for signals from extraterrestrials, political realities pre-
vailed and NASA’s funding for the project was eliminated.

With the end of NASA’s SETT program, astronomers increasingly relied on
private funding for SETT experiments. As the number and variety of projects
increased, those involved in the search engaged social scientists in an effort
to plan for success. As historian Steven J. Dick makes clear in his chapter
“The Role of Anthropology in SETI: A Historical View,” this engagement
started on a small scale shortly after the Project Ozma experiment took place.
Beginning in the early 1960s, anthropologists sporadically debated the rel-
evance of human evolution to understanding extraterrestrial civilizations, and
they attempted to anticipate the cultural impacts of detecting extraterrestrial
intelligence. Anthropologists contributed to this dialogue through a variety
of meetings, including a joint Soviet-U.S. conference and NASA workshops
on the evolution of intelligence and technology, as well as the societal impact

of discovering life beyond Earth.



Reconstructing Distant Civilizations and Encountering Alien Cultures

Among the outcomes of these collaborations with the SETT community,
anthropologists contributed to discussions of the Drake Equation, a heuristic
that estimates the number of civilizations in a galaxy currently broadcast-
ing evidence of their existence. In particular, anthropologists attempted to
quantify the likelihood that intelligence and technology would evolve on
life-bearing worlds.

By DicK’s analysis, if SETT scientists find the sort of artificial signal they
seek, we can be sure it originated from an intelligence that has changed signifi-
cantly over its lifetime. If extraterrestrial intelligence is much longer lived than
human civilization—a presupposition of most SETT search strategies—then
in Dick’s view it will inevitably have undergone cultural evolution.

Archaeological Analogues

In standard SETT scenarios, where humans and extraterrestrials are sepa-
rated by trillions of miles, even a signal traveling at the speed of light may
take centuries or millennia to reach its recipients. Thus, interstellar com-
munication may be a one-way transmission of information, rather than a
back-and-forth exchange. As we search for analogies to contact at inter-
stellar distances, archaeology provides some intriguing parallels, given that
its practitioners—Ilike successful SETT scientists—are charged with recon-
structing long-lost civilizations from potentially fragmentary evidence.
In “A Tale of Two Analogues: Learning at a Distance from the Ancient
Greeks and Maya and the Problem of Deciphering Extraterrestrial Radio
Transmissions,” anthropologist Ben Finney and historian Jerry Bentley
suggest that we might gain clues to decoding extraterrestrial messages by
examining past attempts to decode dead languages right here on Earth. As
their chapter shows, however, we need to be cautious about which examples
to use for our case studies. Given the importance this analogy has played
in SETT circles over the years, and the fact that the lessons highlighted in
Finney and Bentley’s chapter are also applicable to other translation and
decryption challenges addressed elsewhere in this volume, an extended
preview of their argument is in order.

Finney and Bentley begin by noting an oft-cited analogy for detecting
a message-laden signal from space: the transmission of knowledge from
ancient Greece to medieval Europe. During the Dark Ages, European schol-
ars had lost vast numbers of Greek works on philosophy, literature, and
science. Fortunately, however, copies of these treatises were preserved by
Islamic scholars, particularly in Spain and Sicily. Thus, as Europe entered
the Renaissance, Western scholars were able to recover these Greek classics

Xvii
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from Islamic centers of learning, either directly from the original manu-
scripts or through Arabic translations. And over the succeeding decades
and centuries, the “young” European civilization was able to learn from
the older Greek civilization, even though the two were separated by long
expanses of time.

The analogy is an apt one for contact between Earth and the extraterrestrial
civilizations being sought by SETT, because if we do detect information-rich
signals, they may come from civilizations long since dead. The impact may be
even more edifying for us than the influx of classical scholarship was for early
modern Europe. This reclaiming of ancient knowledge provided Renaissance
Europeans with alternative ways of viewing the world, which led, in turn, to
new syntheses of early modern and ancient insights. If someday we detect
and decode messages from civilizations beyond Earth, we will have similar
opportunities to juxtapose terrestrial and otherworldly views.

But, Finney and Bentley warn us, it may not be quite that easy. While
the Greek comparison is informative, as with any analogy, it does not tell the
whole story. For a more nuanced understanding, they turn to other examples
of decoding ancient scripts: Egyptian and Mayan hieroglyphics. Considering
here only the first case, the key to decoding ancient Egyptian hieroglyphics
was found in a slab now known as the Rosetta Stone, discovered in 1799 by
Napoleon’s army during a French military campaign in Egypt. This stone
contains the same text written in three languages. Because 19th-century
European linguists could read one of these languages, they were eventu-
ally able to compare the three inscriptions and thereby decipher the writing
system they had previously been unable to crack: Egyptian hieroglyphics.

To state what may be obvious, if we receive a message from extrater-
restrials, we cannot count on their providing direct translations from one
of their native languages to any terrestrial language. And that, say Finney
and Bentley, could limit how much we can learn from extraterrestrials. We
may be able to understand basic mathematics and astronomy, but once
extraterrestrials begin to describe their cultures, interstellar comprehension
may suffer considerably. Finney and Bentley point out that those initial
successes in decoding scientific parts of an extraterrestrial message might
actually stand in the way of understanding more culturally specific parts
of the message. As an analogy, they note that when European scholars
began decoding ancient Mayan hieroglyphs, their earliest successes were in
recognizing the basic numbering system used by the Maya, as well as their
calendar systems, which were based on the visible motions of the Moon
and Sun. In short, math and science provided the foundation for commu-
nication, just as many SETT scientists have predicted will be the case for
interstellar communication.
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This apparent breakthrough in reading the Mayan glyphs reinforced a
Neoplatonic idea that had circulated among European scholars for centuries
and which was usually attributed to Plotinus. This Egyptian-born Roman
philosopher of the 3rd century followed the Platonic tradition, in which the
bedrock of reality is not in the things we can see with our eyes and feel with
our hands; instead, ultimate reality consists of underlying Ideas or Forms that
serve as blueprints for the material world. Plotinus applied this philosophical
concept to Egyptian hieroglyphics, seeing them not as abstract representations
of objects but as direct expressions of the ideal essence or divine nature of
those objects. They could thus symbolize ideas without the intermediary of
merely human languages. Maurice Pope summarizes Plotinus’s view this way:
“Each separate sign is in itself a piece of knowledge, a piece of wisdom, a piece
of reality, immediately present.”* Renaissance humanists likewise believed
that Egyptian hieroglyphics offered a way to escape the messiness of spoken
language by directly representing ideas.

As it turns out, Plotinus was wrong, but he was in good company. Right
up to the early 19th century, most eminent Egyptologists agreed with him.
They dismissed the possibility that hieroglyphs could represent something as
mundane as spoken language. But in the 1820s, French linguist Jean-Francois
Champollion used the Rosetta Stone to draw parallels between the as-yet-
undeciphered Egyptian hieroglyphics and both well-understood Greek and
a form of Egyptian script used widely in business transactions. As a result,
Champollion was able to show that hieroglyphics often do represent sounds,
much like other languages. Though Plotinus’s dream was broken, so, too, was
the mystery of Egyptian hieroglyphics.

SETT scientists can learn an important lesson from the history of decod-
ing hieroglyphics. Preliminary assumptions about the nature of the message
can lead us astray—especially when those assumptions help us to decode
parts of the message. While it is true that some Mayan characters refer
directly to numbers and months, the vast majority do not. The key then to
decoding ancient hieroglyphics, and perhaps also messages from extraterres-
trials, is to remain open to new possibilities, even if they seem to contradict
initial successes.

Literary theorist Richard Saint-Gelais is less optimistic than Finney and
Bentley that the linguistic techniques used to decode ancient texts can be
successfully applied to interstellar messages. In “Beyond Linear B: The Meta-
semiotic Challenge of Communication with Extraterrestrial Intelligence,”

4. Maurice Pope, The Story of Decipherment: From Egyptian Hieroglyphic to Linear B (London:
Thames and Hudson, 1975), p. 21.
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Saint-Gelais notes that the SETT scientists who receive a message from extra-
terrestrial intelligence will face a twofold task. They must first recognize the
signal as a message and must then determine what it means—all without
having any prior arrangement with the sender about the acceptable ranges
of formats or contents.

As a terrestrial analogy of this project, Saint-Gelais outlines the process
by which ancient texts have been deciphered. Initially, the linguist needs to
determine the constituent components of a language on the basis of a limited
sample—its phonemes (or sounds) and words that bear semantic content.
This must be done without knowing, for example, how many letters the
unknown language contains and whether the variations between similar-
looking characters are due to the differences that occur when writing down
the same letter twice or to the fact that they represent two different letters.

The breakthrough in decoding unknown languages has usually come
by finding a bilingual text in which the same passage appears in both the
unknown language and a language known to the decipherer, as in the case of
the Rosetta Stone. Even when only fragmentary texts are available, a transla-
tor can sometimes identify proper names to use as a starting point. But in
interstellar communication, we would have no bilingual texts and no proper
names recognizable by both civilizations. In those rare instances when ter-
restrial linguists have been able to break the code of a lost language without
a bilingual text or known proper names, Saint-Gelais argues, they have used
methods that would be difficult to apply to understanding interstellar mes-
sages. For example, although Michael Ventris used purely formal methods
in the 1950s to decipher Linear B from inscriptions on clay tablets found on
the island of Crete, his success ultimately derived from his ability to recognize
Linear B as a transcription of an ancient form of Greek—and that recognition
required his familiarity with the Greek language.

Archaeologist and anthropologist Kathryn Denning raises similar concerns
about the view often expressed by those most involved in SETT that decoding
messages from extraterrestrials will be an easy task. In “Learning to Read:
Interstellar Message Decipherment from Archaeological and Anthropological
Perspectives,” she urges caution when choosing the models we use to under-
stand interstellar communication. Cryptological and other communications
approaches share with SETT certain epistemological commitments, but
Denning notes that these approaches also carry implicit assumptions that
make them unsuitable for interpreting interstellar messages. As an example,
Denning points out that Claude Shannon’s information theory has been
accepted in SETT circles as a useful tool for understanding communication
between species. However, Denning questions its relevance as an analogy—at
least as it is often used. She notes that whereas information theory can provide
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a quantitative measure of the complexity of a communication system, it does
not tackle the challenge of determining what the communication means.

Likewise, the SETT community’s reliance on cryptological models fails to
recognize the false analogy between, on the one hand, breaking a code con-
structed by other humans and, on the other hand, understanding a message
from an extraterrestrial. In the first, we already know the language, and the
challenge is to find a key that will let us derive the original message from the
encoded message. In interstellar communication, however, we cannot assume
any shared language.

Denning, then, has significant reservations about the assertions of SETI
scientists who contend that combining sufficient quantities of redundant
information with select explanations, such as pictures of objects, will be
enough to give extraterrestrials access to human ways of viewing the world.
Instead, she maintains that the best linguistic analogies for comprehending
alien minds come from cases in which the meaning of communications from
other cultures remains opaque even after much study, as with the Rongorongo
script or Linear A.

Archaeologist Paul Wason agrees with other contributors to this volume
that there may be significant, perhaps insurmountable obstacles to interpret-
ing the specific meaning of messages from extraterrestrials. Nevertheless, he
argues in “Inferring Intelligence: Prehistoric and Extraterrestrial” that archae-
ology can make a significant contribution by helping to clarify when a signal
is actually intended as a medium of communication. To do so, however,
requires a creative combination of different lines of reasoning.

Wason observes that archaeologists sometimes use “ethnographic analo-
gies,” drawing upon an understanding of cultures to which modern-day
anthropologies have access, so they can make inferences about past cultures
to which we do not have as immediate and complete access. Thus, stone tools
found at archaeological sites in Europe could be recognized as tools rather
than naturally formed rocks only when they were seen as akin to the stone
tools used by contemporary Native Americans. Similarly, Wason argues, SETT
scientists may misidentify signs of extraterrestrial intelligence. The challenge,
then, is to seek a wide enough array of analogies that scientists can come
to recognize manifestations of extraterrestrial intelligence, even when they
resemble a naturally occurring phenomenon.

Once we have those analogies, Wason argues, we will also need to have an
“intellectual context” that enables us to identify signs of intelligence. Only
when people took seriously the possibility that chipped rocks might be prehis-
toric tools were they predisposed to look for them. Until then, this core piece
of evidence for reconstructing extinct civilizations was simply overlooked by

archaeologists doing fieldwork in Europe. The difficulty of recognizing the
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unanticipated, Wason suggests, may provide a solution to the Fermi paradox,
which asks, “If extraterrestrial intelligence exists, why haven’t we found it?”
Wason answers this question by noting that we have been unable to free
ourselves sufficiently from our preconceptions of extraterrestrial intelligence
to recognize its existence.

As we assemble the varieties of data from which we will judge whether
we have made contact with extraterrestrial intelligence, Wason reminds us
of the utility of the “cabling” method of reasoning, in which any single piece
of evidence may in itself come up short, like the strands of a cable that each
run only part of the cable’s full length. Nevertheless, by recognizing that a
solid argument—Ilike a solid cable—may be made up of elements that are
in themselves not sufficient to determine the artificiality of a signal, but that
when intertwined may be strong, we may be open to recognizing intelligence
where we might otherwise miss it.

While Wason recognizes many problems of interpreting symbolic sys-
tems—in which “signs” stand in an arbitrary relationship to the ideas they
signify—he also maintains that we may be able to get a general sense of the
intent of a message, even if we cannot divine its specific meaning. Indeed, he
suggests that even our ability to detect purposive agency may be an evolved
trait, which may be shared by intelligent beings on other worlds, making it
plausible that even if we cannot understand whar another civilization is trying
to say, intelligent beings may have the capacity to recognize that someone is
saying something.

Anthropology, Culture, and Communication

In “Anthropology at a Distance: SETT and the Production of Knowledge in
the Encounter with an Extraterrestrial Other,” anthropologist John Traphagan
seeks an analogue for our attempts to comprehend extraterrestrial civiliza-
tions in Western efforts to understand Japanese culture. As noted earlier, in
standard SETT scenarios, contact occurs across vast interstellar distances, on
time scales of decades, centuries, or millennia. Contrary to the stereotype
of anthropologists encountering members of other cultures face-to-face,
learning their language in the process, the American anthropologist Ruth
Benedict, a key interpreter of Japanese culture to the West, relied largely
on data gathered by others for the research she was commissioned to do by
the U.S. government during World War II. Unable to observe and interact
with her subjects as anthropologists traditionally do, Benedict instead ana-
lyzed the transcripts of interviews with Japanese Americans in internment
camps in the American Southwest. Despite these limitations, Benedict’s book



Reconstructing Distant Civilizations and Encountering Alien Cultures

The Chrysanthemum and the Sword provided keen insights into the Japanese
mind, though much of the theoretical framework for her interpretations was
drawn from her earlier book, Patterns of Culture.

Information about an extraterrestrial civilization would be far more
restricted, Traphagan argues, and our desire to rapidly assess the nature of
our interstellar interlocutors will be strong. In spite of limited data we may
have about an extraterrestrial civilization immediately after detecting a radio
signal from another world, we can expect the news of the contact to be widely
and rapidly disseminated. While anthropologists and other scholars attempt
to make plausible inferences about the nature of this alien intelligence, public
impressions—based more on humans than on the extraterrestrials them-
selves—will quickly form. When this phenomenon is compounded with
“image management” on the part of the extraterrestrials, we will have to be
even more cautious about assuming that our initial evaluations of extrater-
restrials accurately reflect their true nature.®

If we make contact with an extraterrestrial civilization, anthropologist
Douglas Raybeck argues that we have much to gain by studying the varied
ways that diverse terrestrial cultures have responded to contact with more
technologically advanced societies right here on Earth. In his “Contact
Considerations: A Cross-Cultural Perspective,” Raybeck considers a variety
of stances we might take upon making contact with an extraterrestrial civiliza-
tion, drawing lessons from Western colonial relationships with the Japanese,
Iroquois, Chinese, Aztec, and Maori cultures. An indigenous society’s will-
ingness to absorb elements of another civilization can be either adaptive
or insuflicient to survive culturally intact, Raybeck argues. The Japanese,
being both experienced and adept at incorporating new cultural practices
even when doing so entailed significant social change, provide an especially
good example of the flexibility needed when encountering an extraterrestrial
civilization. Nevertheless, openness to other cultures does not guarantee a
successful engagement; the Iroquois were also flexible and resourceful in
dealing with other cultures but were ultimately defeated by a numerically
and technologically superior adversary.

5. See Ruth Benedict, The Chrysanthemum and the Sword: Patterns of Japanese Culture (Boston:
Houghton Mifflin, 1946); and Ruth Benedict, Patterns of Culture (Boston: Houghton Mifflin, 1934).

6. The messages we have sent into space thus far focus on humans’ achievements and portray
our species in a positive light. For an argument that we should transmit messages describing
aspects of humankind which we often avoid, see Douglas Vakoch, “Honest Exchanges with ET,”
New Scientist 202, no. 2705 (22 April 2009): 22—-23.
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An isolationist stance can also fail, Raybeck argues, as it did when China’s
unwillingness to treat Western countries as equals resulted in a serious under-
estimation of their capabilities. Yet another danger arises when the invader can
exploit existing divisions within an indigenous civilization, as was manifest
in the case of the Aztecs.

Perhaps the best model for encountering extraterrestrials, Raybeck sug-
gests, comes from the Maori, whose resistance to British incursions gained
them the respect of their enemies while helping them to retain their pride after
succumbing to more sophisticated organization and weaponry. The implica-
tions of Raybeck’s analysis are considerable: although each terrestrial culture
may have a natural approach to encountering aliens, some responses may be
more effective than others. Given the probable technological superiority of
any extraterrestrial civilizations we are likely to contact, we would be wise to
consider all of our options.

In parallel with the diverse manifestations of culture we see on Earth,
Traphagan argues in his second chapter, “Culture and Communication with
Extraterrestrial Intelligence,” that we should also anticipate multiple extra-
terrestrial cultures on many other civilization-bearing worlds. He views cul-
tures—whether on Earth or beyond—as continually changing.” As a result,
they allow for highly individualistic experiences of the world.® Consequently,
Traphagan casts doubt on the common but often implicit assumption that

7. To reflect the transient nature of terrestrial cultures, we may need to abandon the
sometimes-implicit goal of designing interstellar messages that express universal truths.
For a proposal to send interstellar messages modeled after news stories, see Morris Jones,
“A Journalistic Perspective on SETI-Related Message Composition,” in Civilizations Beyond
Earth: Extraterrestrial Life and Society, ed. Douglas A. Vakoch and Albert A. Harrison (New
York: Berghahn Books, 2011), pp. 226—235. For an epistolary model of interstellar message
construction, in which a series of messages is transmitted over an extended period of time,
akin to a series of letters, see Douglas A. Vakoch, “Metalaw as a Foundation for Active SETI,”
Proceedings of the Colloquium on the Law of Outer Space 49 (2007); 537-541.

8. As Traphagan defines it, culture is a highly individualized process. To the extent that we wish to
communicate this view of culture to extraterrestrials, we must shift our attention from efforts
to explain cultural universals and instead focus on individual perspectives. Such an approach
is consistent with viewing interstellar messages as works of art, in which the individual artist’s
vision is valued and seen as valid, even though it may not be shared by others—and in some
cases precisely because it is not shared by others. For a discussion of related issues, see
Douglas A. Vakoch, “The Art and Science of Interstellar Message Composition: A Report on
International Workshops to Encourage Multidisciplinary Discussion,” Acta Astronautica 68, nos.
3-4 (2011): 451-458.
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technologically advanced civilizations will each progress toward a unitary
culture, unlike the varied cultures we see among contemporary humans. Even
on worlds with monolithic, global cultures, he expects room for disagreement
between individuals. As a result, he argues that if an extraterrestrial civiliza-
tion receives a message from Earth, there may be no consensus on whether
to respond.

Consistent with arguments made in several of the earlier chapters, Traphagan
anticipates significant challenges in understanding the intended meaning of
any message from extraterrestrial intelligence; but he contends that this should
not be our only goal. Instead, he recommends looking at the messages’ implicit
meanings, even if we cannot interpret their substantive content. What does their
form suggest about how extraterrestrials communicate? And what do the forms
of human messages say about us? Might extraterrestrials read the surplus radia-
tion leaking into space from radio and TV transmitters on Earth as an indication
that visual and auditory signals figure prominently in human communication?
Such a recognition could help message recipients to prepare more intelligible
replies, even lacking a comprehension of the specific content of the messages per
se. Similarly, the intentional signals already sent from Earth to other civilizations
as streams of ones and zeros may highlight the human capacity to think in terms
of dualisms. Given that these implicit messages may be more informative than
the explicit content, Traphagan encourages additional research on how we might
better communicate such tacit meanings to another intelligence.

The closing chapter of this section—“Speaking for Earth: Transmitting
Cultural Values Across Deep Space and Time” by psychologist Albert
Harrison—argues the benefits of crafting messages to extraterrestrials even if
the intended recipients never get them. In contrast to the dominant strategy
within the international SETT community of listening for signals from extra-
terrestrials at radio or optical frequencies, proponents of an approach known
as “Active SETT” advocate transmitting intentional signals to other worlds.’
While terrestrial radio and television signals are being accidentally broadcast
into space, as telecommunications grow more reliant on fiber optics and nar-
rowly focused Earth-satellite transmission, these incidental transmissions are
expected to become weaker and increasingly rare. Thus, if we wish to make
ourselves known to other civilizations, there will be an ever greater need to
send intentional signals in the future.

9. For an overview of key arguments in the debate about Active SETI, see Kathryn Denning,
“Unpacking the Great Transmission Debate,” in Communication with Extraterrestrial
Intelligence (CETI), ed. Douglas A. Vakoch (Albany: State University of New York Press, 2011),
pp. 237-252.
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Harrison reviews past attempts to signal our existence to extraterrestri-
als, ranging from messages borne on several of NASA’s Pioneer and Voyager
spacecraft in the 1970s to powerful radio transmissions sent from the Arecibo
Observatory in Puerto Rico and the Evpatoria Planetary Radar in Ukraine.
Indeed, such radio transmission efforts, though intermittent, have prolifer-
ated in the past few years—despite heated debates about whether humankind
should reveal its existence to potentially hostile aliens.

Harrison also notes parallels between interstellar communication and
projects to communicate with our human successors, such as marking
nuclear waste sites to be identifiable by our descendants 10,000 years hence,
establishing archives on the Moon that could withstand the vicissitudes of
terrestrial conflict over the millennia, and launching a satellite designed to
return to Earth in 50,000 years. (The latter project, named “KEO” after three
phonemes said to be found in all terrestrial languages, was disbanded after
the death of its founder, French artist Jean-Marc Philippe.) Whether we are
attempting to communicate with distant extraterrestrial civilizations or with
the progeny of our progeny, Harrison contends, we can learn much about
human interests and values by examining what we hope to convey across the
depths of time and space.

The Evolution and Embodiment of Extraterrestrials

In “The Evolution of Extraterrestrials: The Evolutionary Synthesis and Estimates
of the Prevalence of Intelligence Beyond Earth,” I argue that many astronomers
have seen the development of intelligent life as an inevitable occurrence given
proper environmental conditions on a planet; and even though such beings
would not be identical to humans, we should expect to find significant paral-
lels. A striking contrast to this position is seen in the writings of scientists from
other disciplines, who hold widely differing views.

One clue to understanding the differences between the anthropologists,
paleontologists, and biologists who speculate on extraterrestrials is suggested
by a historical analysis, noting who wrote on the subject. Given the relatively
small number of commentators on the topic, it seems more than coincidental
that this group includes four of the major contributors to the evolutionary
synthesis in the 1930s and 1940s. As I show, the exobiological arguments of
Theodosius Dobzhansky and George Gaylord Simpson and, less directly, of
H. J. Muller and Ernst Mayr are all related to their earlier work on formulat-
ing synthetic evolution. A survey of the views held by later anthropologists,
paleontologists, and biologists reveals significant disagreements among them
about evolution, disputes that persisted into the 1960s. By the close of the
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next decade, many but by no means all believed that “higher” life, particularly
intelligent life, probably occurs quite infrequently in the universe. This shift
in opinion can be attributed to a growing acceptance of the evolutionary
synthesis.

In “Biocultural Prerequisites for the Development of Interstellar
Communication,” anthropologist Garry Chick analyzes the Drake Equation,
a heuristic used to estimate the number of civilizations in our galaxy that are
capable of interstellar communication. What are the relevant factors, Chick
asks, that determine whether an intelligence sophisticated enough to create
the technology required to contact other civilizations will evolve on another
world? In the process, he demonstrates the importance of being clear about
what we mean by intelligence, culture, and technology.

Rather than focusing on a unitary measure of intelligence, such as a stan-
dardized intelligence quotient (IQ), Chick emphasizes that different species
may have different forms of intelligence. Dolphins, for example, may have a
refined “auditory-musical” intelligence. One is reminded here of the anthro-
pologist and physician team of Doris Jonas and David Jonas, who suggest
in Other Senses, Other Worlds that alien intelligence dependent on sensory
modalities unlike those of humans may have radically different ways of expe-
riencing and conceptualizing their worlds."® Similar ideas have been a staple
of science fiction as well. Naomi Mitchison’s Memoirs of a Spacewoman, for
example, suggests that radially symmetrical intelligence—in this case brainy
starfish—might possess a multimodal logic to match their morphologies,
while bilaterally symmetrical species, such as humans, are more prone to view
the world in terms of simple dichotomies."

Although mindful of the need to keep a sufficiently broad definition of
intelligence and culture to be open to extraterrestrials with significantly dif-
ferent ways of encountering the world than humans, Chick maintains that
the sort of intelligence that leads to advanced technology is rare on Earth
and may be just as rare elsewhere in the universe. And no matter how we
define culture, it is difficult to pinpoint the moment when one culture ends
and another begins. To compound this difficulty, the Drake Equation poses
an additional challenge: how can we use these data to estimate the lifetimes
of independently evolved extraterrestrial civilization?

Chick offers various approaches to determining such quantitative esti-
mates of factors in the Drake Equation—for example, by analyzing historical
civilizations or applying datasets such as the Standard Cross-Cultural Sample

10. Doris Jonas and David Jonas, Other Senses, Other Worlds (New York: Stein and Day, 1976).
11. Naomi Mitchison, Memoirs of a Spacewoman (1962; rpt. Glasgow: Kennedy and Boyd, 2011).
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to see how often advanced technologies develop.'? At the same time, Chick
cautions that estimates of this sort, however useful they may be in giving
some empirical basis to the terms of the Drake Equation, are fraught with
difficulties, such as finding societies sufficiently isolated from one another to
guarantee truly independent technological development.

Ethologist Dominique Lestel suggests that we can profitably combine two
approaches in order to better understand the challenges of interstellar com-
munication. In his chapter, “Ethology, Ethnology, and Communication with
Extraterrestrial Intelligence,” Lestel recognizes the difficulties of making contact
with biologically different organisms and proposes learning from the experi-
ences of researchers who study the communication of chimpanzees, dolphins,
and other animals even more distantly related to humans. Despite the diver-
gences between the varied life-forms on Earth, Lestel notes, even species with
radically different morphologies can have a significant amount of shared genetic
material—something that will not be true of humans and extraterrestrials.

Lestel recommends blending this ethological perspective with an ethno-
logical approach that draws upon the lessons learned by anthropologists who
make contact with people from alien cultures. He cautions, however, that an
ethnological approach cannot be applied directly. For example, typically (but
not always, as we see in Traphagan’s chapter on SETT and the production of
knowledge) ethnologies are based on face-to-face contact, a situation unlikely
to occur with civilizations separated by vast interstellar distances.

Should humans ever receive a message from an extraterrestrial civilization,
Lestel predicts that the challenges faced in interpreting those messages could
provoke in humans an existential crisis. If the challenges of understanding
another civilization turn out to be as great as he expects, Lestel suggests that
recognition of this fact in a post-contact world would sharpen our aware-
ness of human understanding’s inherent limits—forcing us to reexamine our
fundamental presuppositions about epistemology.

Cognitive scientist William Edmondson argues that symbolic communi-
cation—in which the connection between sign and signified is arbitrary—is
intrinsically limited for communicating with extraterrestrials. In “Constraints on
Message Construction for Communication with Extraterrestrial Intelligence,”

12. The Standard Cross-Cultural Sample (SCCS) assigns coded variables to elements of 186
representative and relatively independent cultures. The SCCS was developed by anthropolo-
gists George P. Murdock and Douglas R. White and first described in their essay “Comparative
Ethnographic Data, coded for the Standard Cross-Cultural Sample,” Ethnology 8 (1969):
329-369. An updated version of Murdock and White’s essay is available online at hitp.//
escholarship.org/uc/item/62c5c02n.
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he points out the difficulty of interpreting sym-
bolic artifacts created by other humans, such as
the Neolithic and Early Bronze Age rock art of
Northumberland or the Voynich manuscript,
a late-15th- or 16th-century manuscript that
appears to be linguistic in form but remains
indecipherable to scholars.

After speculating on the physical environ-
ments in which extraterrestrial intelligence
might evolve, Edmondson concludes that the
factors affecting the propagation of sounds
could vary so much from planet to planet as to
make audition an unlikely universal. Instead,
he argues for messages based on vision, a posi-
tion that has long been advocated within the
SETI community, albeit not without oppo-
sition.”® As one example of a visual message,
Edmondson suggests sending a “Postcard
Earth,” a grid-like collage of color snapshots
showing multiple scenes of our world and its

Figure Introduction.. This Earth
Speaks message puts the sender’s
location—the town of Les Ulis,
France—in broader geographical
and astronomical contexts. (SET/
Institute)

inhabitants. Interestingly, several individuals have independently submit-
ted this same type of message to the SETT Institute’s online project Earth
Speaks, in which people from around the world are invited to propose their
own messages for first contact with an extraterrestrial civilization. One pic-
torial message, sent from a participant in Les Ulis, France, shows buildings
by a lake in that city, with inset views showing the location of Les Ulis on
a map of Earth and then Earth’s location in a broader galactic context (see
Figure Introduction.1). This proposal from Earth Speaks is reminiscent of
Edmondson’s idea that a technologically advanced civilization may be able

13. For an early argument promoting the use of pictorial messages in interstellar communication,
see Bernard M. Oliver, “Interstellar Communication,” in Interstellar Communication: A Collection
of Reprints and Original Contributions, ed. A. G. W. Cameron (New York: Benjamin, 1963), pp.
294-305. For a more recent argument in favor of visual communication with extraterrestrials,
see Kathryn Coe, Craig T. Palmer, and Christina Pomianek, “ET Phone Darwin: What Can an
Evolutionary Understanding of Animal Communication and Art Contribute to Our Understanding
of Methods for Interstellar Communication?,” in Vakoch and Harrison, eds., Civilizations Beyond
Farth, pp. 214225, esp. p. 219. For a critique of the ease of interpreting pictorial mes-
sages, see Douglas A. Vakoch, “The Conventionality of Pictorial Representation in Interstellar
Messages,” Acta Astronautica 46, nos. 10—-12 (2000): 733—736.
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to recognize images of Earth through direct imaging techniques and thus to
connect our messages with its own independent observations of our planet.

The chapters in this volume, then, combine incisive critique with hope
that there is a response to the skepticism behind these critiques. Addressing
a field that has been dominated by astronomers, physicists, engineers, and
computer scientists, the contributors to this collection raise questions that
may have been overlooked by physical scientists about the ease of establish-
ing meaningful communication with an extraterrestrial intelligence. These
scholars are grappling with some of the enormous challenges that will face
humanity if an information-rich signal emanating from another world is
detected. By drawing on issues at the core of contemporary archacology and
anthropology, we can be much better prepared for contact with an extrater-
restrial civilization, should that day ever come.



CHAPTER ONE

SETI: The NASA Years

John Billingham

Introduction

To this volume dealing with the interplay of archaeology, anthropology, and
interstellar communication, I have been asked to contribute a chapter on the story
of SETT at NASA." Since I was involved in it from the very beginning to the very
end, 1969 to 1994, I can relate here only the highlights of that story. What follows
is therefore something of a personal history of SETT in NASA, told in sequential
form and omitting names, events, and numerous details due to lack of space.
To anyone who wishes to read a more comprehensive version of the story,
I recommend the beautifully written article by Steven ]. Dick in Space Science
Reviews.* For even more detail, turn to the references at the end of Dick’s

1. This chapter was initially prepared in 2000 for the celebration of Frank Drake’s 70th birthday;
it was recently published in Searching for Extraterrestrial Intelligence: SETI Past, Present, and
Future, ed. H. Paul Shuch (Berlin, Heidelberg, New York: Springer, 2011), pp. 65—-85. All the mate-
rial in these pages remains as valid today as it was when first written. | am also delighted that
Frank, whose name appears more than any other in this chapter, continues to be active at the
SETI Institute in Mountain View, California. Frank provided some of the original stimulus for SETI
at NASA. At every stage throughout the next quarter-century he participated in making the idea a
reality. As the “Father of SETI,” he played an active role—especially in the scientific community—
in bringing the NASA project to fruition. In the beginning, 0zma was a bold and imaginative new
venture in the exploration of the cosmos but was considered by many to be on the fringes of the
scientific norm. By 1984, however, SETI was accepted by the scientific community as an exciting
intellectual and technical challenge, and Frank was firmly established as the Chair of the SETI
Institute’s Board of Directors.

2. Steven J. Dick, “The Search for Extraterrestrial Intelligence and the NASA High-Resolution
Microwave Survey (HRMS): Historical Perspectives,” Space Science Reviews 64 (1993):
93-139. Dick is the former Charles A. Lindbergh Chair in Aerospace History at the National
Air and Space Museum (2011-2012), Chief Historian at NASA (2003—-2009), and Historian
of Space Science at the U.S. Naval Observatory (1979-2003). On 1 November 2013, he
began a one-year appointment as the Baruch S. Blumberg NASA/Library of Congress Chair in
Astrobiology at the Library of Congress’s John W. Kluge Center.
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article. The events of the final year, 1993-1994, when NASA’s SETT program
was canceled by Congress, are well chronicled by Stephen J. Garber elsewhere
in this book.?

1959-1969: Ten Years of Prologue

Giuseppe Cocconi and Philip Morrison published their seminal paper
“Searching for Interstellar Communications” in 1959, establishing the radio
region of the electromagnetic spectrum as a logical place to search for signals
from extraterrestrials.” In the very next year, Frank Drake independently
conducted Project Ozma, the first search for such signals, at the National
Radio Astronomy Observatory in Green Bank, West Virginia.’> In 1961
the National Academy of Sciences Space Science Board sponsored a small
meeting at Green Bank with four objectives: “to examine the prospects for
the existence of other societies in the Galaxy with whom communications
might be possible; to attempt an estimate of their number; to consider some
of the technical problems involved in the establishment of communication;
and to examine ways in which our understanding of the problem might be
improved.”® The meeting was notable for many things but especially the
genesis of the Drake Equation, the participation of Bernard (Barney) Oliver,
and the conclusion that the estimated number of civilizations in the Milky
Way capable of communicating with us may be smaller than a thousand
or as great as one billion.

In 1963, Nikolai Kardashev conducted the Soviet Union’s first search
for signals from extraterrestrials.” The following year saw the conference on
extraterrestrial civilizations at Byurakan in Armenia, organized by Viktor

3. See Stephen J. Garber, “A Political History of NASA's SETI Program,” chapter 2 in this volume.

4. Giuseppe Cocconi and Philip Morrison, “Searching for Interstellar Communications,” Nature
184 (19 September 1959): 844—-846.

5. Frank Drake, “How Can We Detect Radio Transmission?” Sky and Telescope 19 (1960); 2628,
87-89, 140-143.

6. J. P.T. Pearman, “Extraterrestrial Intelligent Life and Interstellar Communication: An Informal
Discussion,” in Interstellar Communication: A Collection of Reprints and Original Contributions,
ed. A. G. W. Cameron (New York: W. A. Benjamin Inc., 1963), pp. 287-293.

7. N. S. Kardasheyv, “Transmission of Information by Extraterrestrial Civilizations,” Aston. Zhurnal
41, no. 2 (March—April 1964): 282—-287, trans. Soviet Astronomy—AJ 8, no. 2 (1964) 217—
221, reprinted in The Quest for Extraterrestrial Life: A Book of Readings, ed. Donald Goldsmith
(1980), pp. 39-47.



SETI: The NASA Years

Ambartsumian and Kardashev and attended entirely by radio astrono-
mers.® May of 1965 saw the first use of the term CE7/—an acronym for
Communication with Extraterrestrial Intelligence—by Rudolph Pesek of
the Czech Academy of Sciences in his proposal to the Board of Trustees of
the International Academy of Astronautics (IAA) to establish an interna-
tional symposium on the subject. In 1966, Carl Sagan collaborated with
losif Shklovskii on an English-language version of Shklovskii’s 1962 book
Bcenennas, ocusnn, pasym. The translation was titled Intelligent Life in the
Universe.” At this time I was Chief of the Biotechnology Division at NASAs
Ames Research Center in the San Francisco Bay Area and was becoming
aware of scientists in a sister division at Ames called Exobiology, which had
been formed a few years earlier by Harold (Chuck) Klein and Richard (Dick)
Young. These researchers introduced me to the Shklovskii-Sagan book late in
1968, and it changed my whole life.

1969: The Embryogenesis of SETI at NASA

Through 1969, mulling over Intelligent Life in the Universe, 1 began to realize
that NASA Ames might be an ideal home for a program to actively pursue
interstellar communication, as it was then known, by designing and using
a large-scale radio telescope system to search for signals of extraterrestrial
intelligent origin. In the Space Act of 1958, NASA had been specifically
charged with the responsibility for conducting the exploration of space. The
Exobiology Program had been established at Ames under Chuck Klein and
Dick Young. Project Viking was being defined and was to include biology
experiments designed to search for evidence of microbial life on Mars. Klein
was Project Scientist for these undertakings. Ames already had a strong pro-
gram in space science. I began to wonder whether it might be possible to build
SETI telescopes in space or on the Moon. NASA had the capabilities to carry
out all the necessary large-scale science and engineering, and one of Ames’s
roles was to be at the cutting edge of space exploration. Not least, I thought,

8. G. M. Tovmasyan, ed., Vnzemnye tsivilizatsii: Trudy Soveshchaniia, Biurakan, 20-23 Maia
1964 (Erevan, Armenia, 1965), translated into English as Extraterrestrial Civilizations:
Proceedings of the First All-Union Conference on Extraterrestrial Civilizations and Interstellar
Communication, Byurakan, 20-23 May 1964, trans. Z. Lerman (Jerusalem: Israel Program for
Scientific Translation, 1967).

9. losif S. Shklovskii and Carl Sagan, Intelligent Life in the Universe (San Francisco: Holden-Day,
1966).
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NASA and Ames would have the vision and courage to explore the oppor-
tunities and perhaps to turn them into an active new venture. I was right.

In September, Hans Mark became director of the Ames Research Center.
Mark believed strongly in personal contact, so he visited people in their
offices and labs and engineering shops. When he came to find out about my
division, I put to him the notion of beginning a study effort on interstel-
lar communication. He thought it was a good idea but advised proceeding
slowly and judiciously, since it would be such a new topic at NASA. With
the agreement of Chuck Klein, then director of the Life Sciences Division at
Ames, we carried out a small initial in-house feasibility study in the summer
of 1970 and concluded that there were no impediments. Concurrently, we
ran a large summer lecture series at Ames on interstellar communication,
with Drake, Sagan, Oliver, A. G. W. Cameron, Ronald N. Bracewell, and
others as speakers.'® In the autumn, I met again with Hans Mark, and we
decided to carry out a larger-scale conceptual study in the summer of 1971
under the aegis of the Summer Faculty Fellowship Program in Engineering
Systems Design, run jointly every year by Ames and Stanford University and
funded by NASA through the American Society of Engineering Education.
I was co-director of these programs, together with Jim Adams, professor of
mechanical engineering at Stanford. Neither of us had the right technical
background for the topic, so we decided to co-opt a third person who knew
radio science and engineering. The two principal candidates were Barney
Oliver and Frank Drake. Barney, who was then vice president of research
and development (R&D) at Hewlett-Packard, won out because of his vast
knowledge of radio engineering. I approached him in October and asked if
he would take the job. He agreed, with enthusiasm.

1971: Project Cyclops

For 10 weeks during the summer of 1971, 20 physical scientists and engineers
(all professors in various related disciplines at colleges and universities around
the country) gathered at Ames to conduct “A Design Study of a System for
Detecting Extraterrestrial Intelligent Life.” Under the inspiring leadership
of Barney Oliver, and with advice from visiting experts in radio science and
engineering (including Philip Morrison), the team put together a landmark
report, which Barney dubbed “Project Cyclops.” The report contained 15

10. C. Ponnnamperuma and A. G. W. Cameron, eds., Interstellar Communication: Scientific
Perspectives (Boston: Houghton-Mifflin, 1974).
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conclusions, 4 of which are especially relevant here: signaling was vastly more
efficient than interstellar travel (the ratio is actually tens of orders of mag-
nitude); the microwave region of the spectrum was the best place to detect
incoming signals; the quiet region between the spectral lines of hydrogen
and the hydroxyl radical—i.e., between 1420 and 1665 megahertz—was a
natural “water hole” for communication between species; and construction
of a ground-based phased array for interstellar communication over galactic
distances was technologically feasible.

The conceptual design for Cyclops comprised an expandable phased array
of 100-meter, fully steerable radio telescopes and a signal processing system
that used an optical spectral analyzer to examine the 200-megahertz region of
the water hole with a resolution not exceeding 1 hertz. Should it be necessary
to build a complete system to achieve the sensitivity required to detect faint
narrowband signals from star systems within a radius of 1,000 light-years,
namely 1,000 of the 100-meter antennas, then the cost would be between
$6 billion and $10 billion, spread over 10 to 15 years. The team also recom-
mended that NASA initiate further scientific and engineering studies, which
would lead to a more detailed engineering systems design over a three-to-
five-year period.

Interestingly enough, the U.S. National Academy of Sciences and the
Academy of Sciences of the USSR sponsored a joint conference on CETT in
Byurakan, Armenia, that same September. Some of the key U.S. delegates
were Drake, Sagan, and Oliver."

Oliver worked for more than a year to edit and refine the Cyclops report
before it was published in 1973." Ten thousand copies were printed, and
over the succeeding years it has come to be recognized as a visionary and
technological tour de force. (It was later reprinted by the SETT League and the
SETI Institute.) At my instigation, the report included an artist’s rendering
of the 1,000-antenna phased array, designed to occupy a circle 16 kilometers
in diameter. This remarkable depiction led to a misunderstanding, which
evolved into a myth, that the full array was necessary to detect extraterrestrial
intelligence. Many people looked at the picture, looked at the price tag for
the full array, and, without reading the fine print, jumped to the conclusion
that $6 billion to $10 billion would be needed to detect an extraterrestrial
civilization. They were wrong on two counts. First, the array was to be built

11. Carl Sagan, ed., Communication with Extraterrestrial Intelligence (CET]) (Cambridge: The MIT
Press, 1973).

12. Bernard M. Oliver and John Billingham, A Design Study of a System for Detecting
Extraterrestrial Intelligent Life (Washington, DC: NASA CR-114445,1973).
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in stages, with searches performed after each stage was completed. So it was
possible that a signal would be found with only one dish, at a cost of a few
million dollars instead of several billion. Second, even the full-up array might
not have detected a signal. In any case, the myth persists even today. But I
believe it is on the wane, as Cyclops has now been gradually superseded by
the SETT Institute’s Allen Telescope Array and by the proposed international
Square Kilometer Array.

1972-1974: Early Steps at Ames

Next, I had to find out if NASA would support further studies. With the
blessing of Mark and Klein, I put together a Committee on Interstellar
Communication at Ames. We were nine, drawn from different divisions
and branches. Dave Black was our expert on planetary systems. My deputy
was John Wolfe, a space physicist of note. On accepting my invitation to
serve, he told me that he had read the Cyclops report from cover to cover in
a single night, having been unable to put it down. At this stage we received a
boost. The National Research Council (NRC) published its decennial report
on astronomy and astrophysics for the 1970s."® Prepared under Chairman
Jesse L. Greenstein, it included for the first time encouraging words on the
future significance of interstellar communication and on studies that might
be undertaken in this area. Frank Drake played a major role in preparing this
section of the NRC report. By 1974, the Ames committee had produced and
sent to NASA Headquarters a comprehensive “Proposal for an Interstellar
Communication Feasibility Study.” We briefed John Naugle, the NASA
Chief Scientist, and his advisors from the scientific community. Barney and
I also briefed the NASA Administrator, James Fletcher, and the Associate
Administrator for Space Science, Homer Newell. In August of 1974, we
received our first funding, in the amount of $140,000, from the NASA Office
of Aeronautics and Space Technology.

At this stage it was clear to us that interstellar communication was still gen-
erally considered a novelty, a pursuit outside the respectable norms adhered
to by most of the scientific community. We therefore decided to conduct a
series of science workshops through 1975 and 1976 specifically to outline in
greater detail all aspects of a program to detect extraterrestrial intelligence.

13. Astronomy Survey Committee, Astronomy and Astrophysics for the 1970's. Volume 1: Report
of the Astronomy Survey Committee and Volume 2: Reports of the Panels (Washington, DC:
National Academy of Sciences, 1972—1973).
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1975 and 1976: The Science Workshops on SETI

In 1974, after nine years of directing aviation and space biomedical and bio-
engineering research, I decided to take a year off in order to devote my time
to the nascent SETI program at Ames. Chuck Klein approved and autho-
rized me to hire a secretary. Vera Buescher came on board as the planet’s first
full-time interstellar secretary. (She remained at SETT until her retirement,
as the glue that held us all together.) She and I planned the meetings of the
Science Workshops, Philip Morrison agreed to act as chair, and together he
and I worked out our goals and objectives and decided whom to invite onto
the team. The final membership roster included Ronald Bracewell, Harrison
Brown, A. G. W. Cameron, Frank Drake, Jesse Greenstein, Fred Haddock,
George Herbig, Arthur Kantrowitz, Kenneth Kellermann, Joshua Lederberg,
John Lewis, Bruce Murray, Barney Oliver, Carl Sagan, and Charles Townes. I
was executive secretary. Bruce was not on the original list but called from the
California Institute of Technology to offer his services, which we were glad
to accept. It turned out he had heard a lecture that Barney gave at Caltech
on interstellar communication and was very intrigued by it. It also turned
out that he was soon to become the director of the Jet Propulsion Laboratory
(JPL) in Pasadena.

During 1975 and 1976, we had six 3-day meetings and accomplished
much. It became apparent that there was enough interest to fill two addi-
tional splinter workshops on extrasolar planetary detection, a neglected
field at that time. Jesse Greenstein was named chair and David Black served
as the workshops™ executive secretary. We also had one splinter workshop
at Stanford titled The Evolution of Intelligent Species and Technological
Civilizations, an emergent topic in the new domain of exobiology. It was
chaired by Joshua Lederberg.

At the fourth SETT science workshop, held in early December of 1975
in Puerto Rico, we discussed names for the new endeavor and accepted John
Wolfe’s proposal to use “Search for Extraterrestrial Intelligence” instead of
“Communication with Extraterrestrial Intelligence.” Communication often
connotes a two-way or many-way exchange, which was not our immediate
goal. Our priority was the search. The acronym SETT stuck and is now in
common parlance the world over.

The report of the SETT Science Workshops confirmed the microwave
window as a promising place to begin the search and noted that progress
in large-scale integrated circuit technology had been so rapid that million-
channel, fast-Fourier-transform spectrum analyzers could be used instead of
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the optical signal processing used in Project Cyclops.'* Several other conclu-
sions emerged:
1. It is both timely and feasible to begin a serious Search for
Extraterrestrial Intelligence.
2. Asignificant SETT program with substantial potential secondary
benefits can be undertaken with only modest resources.
3. Large systems of great capability can be built if needed.
4. SETT s intrinsically an international endeavor in which the
United States can take a lead.
Workshop members made the point that the search fell under NASA’s man-
date. Philip Morrison wrote a stimulating section on “The Impact of SETT”
and concluded his preface with the words, “We recommend the initiation of
a SETT program now.”

In the middle of the workshops, Chuck Klein asked me if I would accept
the recently vacated position of Chief of the Exobiology Division at Ames. I
was delighted and changed careers forthwith.” With the encouraging words
of the Morrison report in hand, I established in the division a formally con-
stituted SETT Program Office, with John Wolfe; astronomers Mark Stull
and Charles Seeger; sociologist Mary Connors, who was to study the societal
aspects of SETT; and Vera Buescher. Barney Oliver and Frank Drake had been
participating all along, and Hans Mark continued his support from on high,
as did Chuck Klein. Without them there might have been no SETT at NASA.

1977: JPL Joins In

Early in the SETT Science Workshops, everyone assumed that the search method
would involve focusing the radio telescope beam continuously for several min-
utes on selected target stars, thus achieving high sensitivity, as in Project Cyclops.
Murray argued forcefully, however, for an additional approach—namely, to
sweep the beam across the sky so that total coverage could be realized (at the
cost, though, of a reduction in sensitivity of about one thousand-fold). At the
fifth meeting in 1976, Oliver gave in—“All right, Bruce, have it your own
way —and the stage was set for the bimodal search strategy, which dominated

14. Philip Morrison, John Billingham, and John Wolfe, The Search for Extraterrestrial Intelligence,
NASA SP-419 (Washington, DC: NASA, 1977).

15. Dick Young, Chief of Exobiology at NASA Headquarters, privately protested that | was “only
an M.D.” But | think Klein saw a potential expansion of Exobiology to incorporate SETI. In any
case, Dick and | had been, and remained, close friends.
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SETT at NASA from then on. Murray was by this time director of JPL and
suggested that the laboratory join with Ames to conduct SETT.

Discussions between the two Centers began in 1976. Bob Edelson took
charge of the JPL program and worked with me for several years. It became
apparent that Ames had a strong preference for targeted searches and JPL
for sky surveys. Since the approaches were complementary, it made sense to
divide responsibility between the Centers. Over the next two-to-three years,
the outline of the signal-detection system, based on a multichannel signal
analyzer (MCSA), was developed by the engineers who were beginning to
come on board. The original plan was to use the same detection system for
both searches, though this later proved too difficult and each Center devel-
oped its own. For antennas, JPL would use the telescopes at its Deep Space
Network at Goldstone in the Mojave Desert, while Ames would use existing
large telescopes around the world.

Edelson and I were constantly traveling to NASA Headquarters for all
the programmatic and funding discussions. By 1978, the Agency’s Office
of Space Science had taken over the funding of SETI. At Ames, astronomer
Jill Tarter came from Berkeley on a one-year National Academy of Sciences
postdoctoral fellowship and then stayed for 15 more. (She currently holds
the Bernard M. Oliver Chair for SETT at the Institute.) During her time at
Ames, she gradually took over the science of SETI. At JPL, the same function
was in the expert hands of Sam Gulkis, a distinguished radio astronomer. In
1979, I organized a two-day conference at Ames devoted to the topic “Life
in the Universe,” which attracted an overflow crowd.'® At this meeting Ames
and JPL were now able to present a joint paper titled “SETI: Plans and
Rationale.”"” The proposed NASA search system would achieve a 10-million-
fold increase in capabilities over the sum of all previous searches. The MCSA
and its algorithms, at the heart of the system, would now allow a reasonable
search of Jill Tarter’s “cosmic haystack” for its “needle”—a signal of indisput-
ably extraterrestrial intelligent origin.

1980-1981: The SETI Science Working Group

Ames, JPL, and NASA Headquarters decided that the emerging SETT Program
should be carried out with continuing input at a working level from leading

16. John Billingham, ed., Life in the Universe (Cambridge: The MIT Press, 1981).
17. John Wolfe et al., “SETI: Plans and Rationale,” in Life in the Universe, ed. John Billingham, pp.
391-417.
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radio scientists and engineers in the academic community. Accordingly, we
formed the SETT Science Working Group (SSWG) under the chairmanship
of John Wolfe and Sam Gulkis. It met on six separate occasions and in 1984
produced a report containing 17 “Conclusions and Recommendations.”'® This
report confirmed the microwave region as preferable; endorsed the bimodal
strategy; and envisaged a five-year R&D effort to design, develop, and test
prototype instrumentation. Its first conclusion was: “The discovery of other
civilizations would be among the most important achievements of humanity.”
Its last was: “It is recommended that the search for extraterrestrial intelligence
be supported and continued at a modest level as a long-term NASA research
program.” The members of the SSWG were Peter Boyce, Bernie Burke, Eric
Chaisson, Thomas Clark, Michael Davis, Frank Drake, Kenneth Kellermann,
Woody Sullivan, George Swenson, Jack Welch, and Ben Zuckerman. Significant
contributions came also from Michael Klein, who took over from Edelson as
manager of the JPL SETI Program in 1981; Kent Cullers, leader of the Ames
MCSA signal-detection/algorithm development team; Paul Horowitz from
Harvard (who had spent a year on sabbatical at Ames and developed “Suitcase
SETT”); Allen Peterson from Electrical Engineering at Stanford; George Morris
and Ed Olsen from JPL; two other postdocs who had spent a year at Ames,
Ivan Linscott and Peter Backus (both of whom were to join the Ames team);
and of course Barney Oliver and Jill Tarter.

Dissidents Emerge

By now SETT was becoming better known and more respected in the scientific
community. There were still skeptics, however, and Frank Tipler argued on a
number of grounds that the number of coexisting civilizations in the galaxy
was vanishingly small.” In 1978 the program received a “Golden Fleece”
award from Senator William Proxmire (D-WI), and our funding suffered
accordingly. Our position was always that we do not know the number of
other civilizations and that the only way to answer the question is to carry
out a search. Drake and Oliver argued that interstellar travel and coloniza-
tion were too expensive and that radio communications were vastly more

18. Frank Drake, John H. Wolfe, and Charles L. Seeger, eds., SETI Science Working Group Report,
NASA-TP-2244 (Washington, DC: NASA, 1984), p. xii.

19. See, e.9., M. H. Hart and Ben Zuckerman, eds., Extraterrestrials—Where Are They? (New York:
Pergamon Press, 1982); and Frank J. Tipler, “Extraterrestrial Intelligent Beings Do Not Exist,”
Quarterly Journal of the Royal Astronomical Society 21 (1980): 267—281.
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efficient over interstellar distances.? Morrison spoke out for the empiricism
of Western science: “It is fine to argue about N [in the Drake Equation]. After
the argument, though, I think there remains one rock hard truth: whatever
the theories, there is no easy substitute for a real search out there, among the
ray directions and the wavebands, down into the noise. We owe the issue
more than mere theorizing.”*

Nevertheless, in the fall of 1981, Proxmire introduced an amendment to
the NASA budget that eliminated all 1982 funding for SETT. At this stage, I
had to prepare a termination plan, which was somewhat disheartening. But
Hans Mark, then Deputy Administrator of NASA, called a key meeting in
Washington with all the senior people from the Agency and leaders from the
scientific community, who made the decision to put SETI back into NASA’s
1983 budget request to Congress. So I prepared a reinstatement plan. As the
budgetary process continued through 1982, Carl Sagan and others were able to
convince Proxmire of the validity of the endeavor, so he did not oppose it again.

SETT was and still remains an easy target at which to snipe. While scientists
can argue persuasively that life is widespread throughout the galaxy, we cannot
quantify the probability of SETT’s success. There is, however, no question that
an unequivocal discovery of extraterrestrial intelligence would be of the most
profound significance for humankind. In spite of this, we have continued over
the years to face opposition from a few skeptics in Congress. Much of the resis-
tance we encountered was of a political nature and happened because SETT was
such a small element of the NASA budget—ultimately 0.1 percent—that it
lacked the broad-based political support of larger NASA projects.”> SETT also
was of such intense interest to the general public that it often figured promi-
nently in the media, which sometimes ridiculed our search for mythical “Little
Green Men.” What we have actually been searching for, of course, is unassailable
evidence of the existence of an extraterrestrial technological civilization, born
of cognitive intelligence. The anatomical and physiological structure of the
extraterrestrials is a topic of major theoretical interest, but what matters most
for our search is that these beings will have figured out, almost certainly a long
time ago, how to build powerful radio transmitters.

20. See Frank D. Drake, “Ns Neither Very Small nor Very Large,” in Strategies for the Search for
Life in the Universe, Astrophysics and Space Science Library, vol. 83, ed. M. D. Papagiannis
(Dordrecht, Netherlands: D. Reidel, 1980), pp. 27—34; and Bernard M. Oliver, “Galactic
Colonization and Other Flights of Fancy,” IEEE Potentials 13, no. 3 (1994): 51-54.

21. Steven J. Dick and James E. Strick, The Living Universe: NASA and the Development of
Astrobiology (New Brunswick, NJ: Rutgers University Press, 2004), p. 144.

22. See Stephen J. Garber, “A Political History of NASA’s SETI Program,” chapter 2 in this volume.
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1982-1983: Good News

In 1982, Carl Sagan published in Science magazine a petition signed by 70
scientists, including seven Nobel Prize winners, from around the world calling
for international cooperation in and support of a systematic SETT program.
They said: “No a priori arguments on this subject can be compelling or should
be used as a substitute for an observational program. We urge the organiza-
tion of a coordinated, worldwide, and systematic search for extraterrestrial
intelligence.”*

In 1982 the decennial report of the Astronomy Survey Committee (also
known as the Field Report) strongly supported SETT as one of seven “Moderate
New Programs” for the 1980s.?* Their specific recommendation was for “an
astronomical Search for Extraterrestrial Intelligence (SETI), supported at a
modest level, undertaken as a long-term effort rather than a short-term proj-
ect, and open to the participation of the general scientific community.” The
Committee had a special Subcommittee on SETI, which interacted at some
length with our academic leadership, Drake, Oliver, Tarter, and many others.
At this time the new director of Life Sciences in the Office of Space Science
and Applications at NASA Headquarters was Jerry Soffen, who had been the
Project Scientist for the Viking mission to Mars. Encouraged by the growing
support from the scientific community, he accepted our proposal for the first
of the five years of R&D funding that had been recommended by the SETI
Science Working Group; so our budget for 1983 came in at $1.65 million.
Don DeVincenzi, a key figure in exobiology science management at Ames,
went to join Soffen in the Life Sciences Division at NASA Headquarters
and became Chief of Exobiology there and a most capable SETI Program
Manager. Also at this time, and in spite of some competition between the
Centers, Ames and JPL and Headquarters got together and agreed that Ames
would be the lead Center for SETT in NASA; and so it was until the program
was canceled in 1993.

Two other major events occurred in 1983. Barney Oliver retired from
Hewlett-Packard and accepted my invitation to join Ames as Deputy Chief
of the SETT Program Office. I found a special civil-service position that
fitted him perfectly—it was called “expert.” I was delighted with his decision,

23. Carl Sagan, “Extraterrestrial Intelligence: An International Petition,” Science 218, no. 4571
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1982-1983), p. 150.
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especially since he had no great love for the federal bureaucracy. He used to
say that he was not really suited for the job because he was “neither civil nor
servile.” He had always been close to us, as our principal technical colleague.
Now it became a formal arrangement, and everyone benefited. He was the
only person in NASA to hold memberships in the National Academies of
Sciences and Engineering. Our standing rose in the world. Barney wanted
to be a volunteer, but the rules would not allow that; so he was forced to
accept a salary!

The second event was the formation of the SETI Institute. This was a
brainchild of Tom Pierson, then the director of research administration at
San Francisco State University. He consulted with Barney, Jill Tarter, and me
and went ahead to establish the Institute as a California research and edu-
cation nonprofit corporation. Tom next wanted the best person to serve as
president and chairman of the board. The best person turned out to be Frank
Drake. After serving for many years as director of the Arecibo Observatory,
followed by many more years as professor of astronomy at Cornell, Frank
was now the dean of science and professor of astronomy at UC Santa Cruz.
Frank accepted the position, part time of course, and everyone was delighted.
Jack Welch, professor of astronomy at UC Berkeley and director of the Radio
Astronomy Laboratory there, became deputy chair of the Institute. Tom
Pierson became executive director and ran the Institute with his astonishing
flair for leadership. Jill Tarter joined the Institute to spearhead the science,
and Vera Buescher followed to become the research assistant to the Institute
management.

1983-1987: Five Years of R&D

Unhappily for us, Chuck Klein retired from NASA Ames in 1984. By then
he was widely recognized as “the father of exobiology.” With funding of about
$1.5 million a year, Ames and JPL embarked on an intensive program to
define all aspects of SETT in NASA. It was now formally titled the Microwave
Observing Project (MOP). I worked with Mike Klein on the programmatic
aspects, Barney oversaw the technology, and Jill Tarter and Sam Gulkis were
the chief scientists. Elyse Murray joined the Ames team in 1983, and it wasn’t
long before we realized she was a super secretary.

New spectrometers with resolutions of millions of channels were needed.
Some of the original thinking about ways of solving this difficult problem
came from Bob Machol, professor of systems at Northwestern University,
who had joined us over the years on a series of sabbaticals. He talked with
Alan Despain of UC Berkeley. Then Despain and Allen Peterson and Ivan
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Linscott at Stanford developed the digital technology for the first Ames
MCSA. At Ames, Kent Cullers led the signal-detection team in the design
of very sophisticated algorithms to search for both continuous wave and
pulsed signals and to reject radio frequency interference, one of SETT’s
major and continuing problems.” The prototype narrowband (1-hertz)
signal-detection system had 74,000 channels and was tested on a 26-meter
telescope at Goldstone from 1985 to 1987. It succeeded in detecting the
1-watt transmitter on the Pioneer 10 spacecraft at a distance of 4.5 bil-
lion miles. At JPL, Mike Klein, ably assisted by engineer Bruce Crow,
supervised the corresponding development of their wide-band spectrum
analyzer, which was tailored to the needs of the sky survey. From 1985
onward, Klein succeeded in obtaining support from the NASA Office of
Telecommunications and Data Acquisition to use part of the Deep Space
Network and for some of their engineering development work. This support
was to continue for the remainder of the program.

During this period there was a reorganization at Ames, and I became head
of an expanded Life Sciences Division, which now included exobiology and
SETT; ecosystem science and technology; and space biology, physiology, and
medicine. In SETI, Ames and JPL wrote a formal Program Plan, approved
by Barney Oliver for Ames and Mike Klein for JPL, which we submitted to
Headquarters and which was adopted in March 1987. Jill Tarter played a key
role in putting it together, and it was a major milestone. The plan proposed
a 10-year, $73.5-million search for narrowband signals. The search was to be
composed of two complementary components: a targeted search, carried out
by Ames; and a sky survey, carried out by JPL. In addition to the technical,
managerial, and administrative details, we made sure that the plan included
sections on the following additional material: the intimate link between
SETT and exobiology; evaluations from the scientific community; use of the
sophisticated instrumentation for radio astronomy and other possible areas;
a summary of the manifestations of interest by the public and the media and
of the incorporation of SETT into college courses around the country; and
an annotated bibliography by Charles Seeger, which included references to
the extensive bibliography on SETT that had been published in the journal
of the British Interplanetary Society and then continued to appear there for

25. Kent Cullers, “Three Pulse/Multiple Stage Continuous Wave Detection Algorithms,” in
Bioastronomy—The Next Steps, ed. George Marx (Dordrecht, Netherlands: Springer, 1988),
pp. 371-376.
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several more years.” I insisted that we include in our NASA budget a Program
Plan line item for R&D of future SETT telescopes, searches, and systems at
one-tenth of the budget. Although approved at the time, this line item was
unfortunately to disappear later in a funding crunch.

SETI at Large

I shall now depart from the chronological history of SETT at NASA to dis-
cuss general issues that emerged over the years. Although the NASA pro-
gram was by far the largest, SETT had gradually appeared in many other
places. Drake had carried out his own searches and had sponsored others at
Arecibo. Begun in 1973, the observational project at the Ohio State radio
telescope, under the direction of John Kraus and Robert Dixon, had become
by 1995 the longest-running full-scale SETT project in the United States. In
the early 1990s, Dixon had started the imaginative Project Argus, a wide-sky,
broad-frequency, low-sensitivity search with small telescopes. Paul Horowitz
developed extremely narrow-channel (.05 hertz) instruments for the Harvard
radio telescope, beginning with Project Sentinel in 1983, then progressing to
META—the Megachannel Extraterrestrial Assay—and finally to the current
BETA, with a billion channels. Stuart Bowyer and Dan Werthimer at UC
Berkeley have been running Project SERENDIP as a piggyback operation
on radio-astronomy projects at Arecibo since 1980.

Outside the United States, SETT projects were carried out in France,
Argentina, Italy, Germany, and Japan. These programs and others came to
a total of 61 searches worldwide.?” It should be noted that collectively all of
these searches had examined only a minute fraction of astronomical multi-
dimensional time search space. In 1991, SETT was still in its infancy. On the
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other hand, a real signal might have been detected at any time by any SETT
observing project anywhere on Earth.

It had always been our policy to provide, where we could, some level of
financial support for these other SETT activities, and we did just that over
the years. Another policy was to aim for the highest professional standards
in the science and engineering of SETT. To this end, we always engaged with
the scientific and engineering communities and made sure that we had a
continuing presence at national and international professional conferences,
delivering papers and then submitting them to appropriate peer-reviewed
journals. Review sessions on SETT have been held at the annual International
Astronautical Congress (IAC) since 1972. I was Chairman of the IAA SETI
Committee from 1977 to 1994. Every four or five years, we would collect
the best papers read at the congresses, have them peer reviewed, and publish
them as a special issue of Acza Astronautica.*® The International Astronomical
Union (IAU) established a new commission (designated Commission 51) on
bioastronomy in 1984, which since then has held scientific meetings trienni-
ally. Both Frank Drake and Jill Tarter served as presidents of this commission
in the late 1980s.

It had always been apparent to us that the unequivocal discovery of a
signal of extraterrestrial intelligent origin would have profound consequences
for humankind. Since this was obviously a transnational issue, we brought it
up periodically in the JAA SETT Committee and also with colleagues in the
International Institute of Space Law. We devised a Declaration of Principles
Concerning Activities Following the Detection of Extraterrestrial Intelligence
and called it, somewhat loosely, the “SETI Post-Detection Protocols.” This
list of nine recommendations to SETT investigators, adopted by the IAA in
1989, was endorsed by six major international space societies and, later, by
nearly all SETT investigators around the world. In the following years, the
Committee worked on a second protocol, which examined questions dealing
with the transmission of messages from Earth to extraterrestrial civilizations
and recommended that these questions be forwarded to the United Nations’
Committee on the Peaceful Uses of Outer Space (COPUQS) for consideration.
The basic issues were whether to transmit, either de novo or after the detection of

28. The SETI special issues of Acta Astronautica include vol. 6, nos. 1-2 (1979); vol. 13, no. 1 (1986); vol.
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a signal; what the content of a message might be if transmissions were sent; and
how these decisions were to be made. Our document, titled Draft Declaration
of Principles Concerning Sending Communications with Extraterrestrial
Intelligence and submitted to the IAA in 1995, became a formal Position Paper
of the Academy and was endorsed by the International Institute of Space Law.*
It has now been formally received by COPUOS.

In 1987 at the International Astronautical Federation’s 38th Congress,
held in Brighton, England, Dr. James Fletcher, then Administrator of NASA,
presented a paper on what he imagined his successor might say about space
achievements 30 years into the future. In it, he pronounced that the discovery
of extraterrestrial intelligence would eclipse all other discoveries in history.

It had been obvious to us since Project Ozma that many questions related
to the societal implications of SETT had not yet been addressed. So I asked the
distinguished social psychologist Roger Heyns, then director of the Hewlett
Foundation and former chancellor of UC Berkeley, to co-chair with me a
series of Workshops on the Cultural Aspects of SETT (CASETT). We gathered
together a team of specialists in history; theology; anthropology; psychology;
sociology; international law, relations, and policy; political science; the media;
and education. We met three times in 1991 and 1992 and generated a report
titled Social Implications of the Detection of an Extraterrestrial Civilization.!
The report concluded that the issues were important and merited extensive
further studies.

1988: The Buildup Begins

In 1988 we saw the signing of the Project Initiation Agreement by NASA,
another major step in the bureaucratic approval process. Lynn Griffiths had
replaced Don DeVincenzi as Program Manager at NASA Headquarters, and
John Rummel became the Headquarters Project Scientist. Funding was now
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September 1992 at Santa Cruz, California (Mountain View, CA: SETI Press, 1990). The Executive
Summary, Principal Findings, and Recommendations can be found at htip./www.seti.org/seti-
institute/project/details/cultural-aspects-seti (accessed 25 June 2013).
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running at just under $3 million a year. At Ames, there was another reor-
ganization, and in 1989 I became the full-time chief of the SETI Office,
with Barney Oliver at my side as deputy. My first action was to appoint Jill
Tarter as our Project Scientist. The SETT Institute, under Drake and Pierson,
was playing an increasingly important role.”> We were completing the R&D
phase. Program reviews intensified at the Centers and in Washington. In
1990, SETI took on the status of an approved NASA project, and we began
the Final Development and Operations phase. The budget for 1990 was $6
million. The final Project Plan outlined a 10-year search at a total cost of
$108 million. We had 140 people working on SETT at Ames and JPL. The
search was scheduled to begin on 12 October 1992, the 500th anniversary
of Columbus’s arrival in America. And so it did.*

Speaking of Columbus reminds me that attempts of one sort or another
were always being made to reduce our budget. We had constantly to be on
guard. We continued to see sniping from individual members of Congress,
though also much support. Some in the astronomical community saw SETT
as a potential competitor for funding. A frequent question was “Why don't
you delay this project until the cost of digital signal processing has come down
to a fraction of what it is today?”—to which Oliver replied, “Columbus didn’t
wait for jets.” We actually had another strong argument for not delaying and
were able to use it effectively. If we did not get on the air soon, the difficulty
of detecting faint signals from other civilizations would increase because of
the growing saturation of the radio-frequency spectrum with interference,
which in turn would cost progressively more millions of dollars to overcome.

In 1991 the National Research Council published its Astronomy Survey
Committee Report for the 1990s and again recommended SETI. In that
same year we began building and testing the actual search systems. Tarter and
Gulkis finalized the observational plans, advised by an Investigators Working
Group of scientists. The 1991 budget rose to $16.8 million. The targeted
search was to be conducted at the Arecibo Observatory in Puerto Rico (the
plans having been approved by a National Science Foundation peer-review
process), and the sky survey would be performed using one of the Deep Space

32. Thomas Pierson, “SETI Institute: Summary of Projects in Support of SETI Research,” in
Progress in the Search for Extraterrestrial Life, ASP Conference Series, vol. 74, ed. G. Seth
Shostak (San Francisco: Astronomical Society of the Pacific, 1995), pp. 433-444.

33. For a detailed description of SETI at this time, including science rationale, observational plans,
and signal-detection system designs, see John Billingham and Jill Tarter, “Fundamentals of
Space Biology and Medicine,” in SETI: The Search for Extraterrestrial Intelligence (Washington,
DC: AIAA; Moscow: Nauka Press, 1993).
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Network telescopes at Goldstone in the Mojave desert. I tried at this time to
have Michel Klein formally named as Deputy of the NASA SETT Program,
but Headquarters said it could not be done. We needed a full-time overall
project manager and brought on David Brocker from the Space Science
Division at Ames. Reporting to him were Larry Webster, Targeted Search
Manager at Ames, and Mike Klein, Sky Survey Manager at JPL. The able Gary
Coulter had by this time become Program Manager at NASA Headquarters,
replacing the able Lynn Griffichs.

In 1992 the name Microwave Observing Project was changed to High-
Resolution Microwave Survey (HRMS) by order of the U.S. Congress. The
project was moved from the NASA Headquarters Life Sciences Division to
the Solar System Exploration Division, along with Coulter and Rummel. The
1992 budget rose again, to $17.5 million. The signal-detection systems were
shipped to the telescopes for final testing. The Ames system was built into
a Mobile Research Facility—a trailer—that was trucked to Travis Air Force
Base, loaded onto a C-141 transport, flown to Puerto Rico, trucked again
to the Arecibo Observatory, and hooked up to the telescope. The basic idea
behind the Mobile Research Facility was to be able to take the targeted search
to any large telescope anywhere in the world. At the same time, scientists
and engineers at JPL assembled and tested their sky-survey instrumentation
at Goldstone. Preparations were made for the inauguration of the search.
A series of talks were to be given by distinguished people. Invitations went
out to them and to the media, and the activity level rose to a crescendo. The
brunt of the organization fell on Vera Buescher, who did a wonderful job.
We were very busy.

1992: NASA SETI Comes of Age

It was noon on Columbus Day, 1992, at the Arecibo Observatory in Puerto
Rico. After a morning of inauguration speeches, including a rousing one from
Frank Drake, David Brocker formally initiated the NASA High-Resolution
Microwave Survey and pulled the switch to turn on the targeted search system.
In a two-way hook-up with the JPL team at Goldstone, where a correspond-
ing inauguration ceremony was underway, Mike Klein did the same for the
sky survey. As I said in my briefing to the audience, these new systems were
so powerful that they would eclipse the sum of all previous searches within
the first few minutes of operation. And so it was.

Both teams spent the next year exploring the sky for signals of extraterres-
trial intelligent origin and learning how to deal with the vast flows of data that
were analyzed in near real-time. Procedures were worked out for dealing with
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the chronic radio-frequency interference. Teams of observers and engineers
rotated back and forth between the NASA Centers and the observatories.
The targeted search completed 200 hours of observations of selected nearby
E G, and K stars. The sky survey conducted observations at X-band and
completed a sequence of maps of the galactic plane, primarily at L-band. In
August 1993, Jill Tarter and Mike Klein presented a summary of their results
at a Bioastronomy Symposium in Santa Cruz, California. They said:

At both sites the equipment has functioned well, with minor,
mostly low-tech glitches. These initial observations have verified
the transport logistics for the Targeted Search and provided the
first platform for remote observations to the Sky Survey. As a
result of the data that have been collected, modifications have
been made or planned to the hardware, software, and observing
protocols. Both observing programs have encountered signals
that required additional observations because they initially con-
formed to the detection pattern expected for an extraterrestrial
signal, but no signals persist as potential candidates at this time.
This paper will discuss the lessons we have learned, the changes
we are making, and our schedule for continued observation.*

Alas, there was to be no continued observation.

The Dissolution of SETI at NASA

Shortly after the Santa Cruz meeting, Senator Richard Bryan (D-NV) intro-
duced an amendment to the 1993 NASA budget climinating the HRMS
program. His argument was based on deficit reduction, and he explained
that 150 new houses could be built in Nevada for the same cost. In spite
of a vigorous defense of HRMS by Senator Barbara Mikulski (D-MD) and
others, the motion was carried. The political complexities of all the issues
are covered in detail in the next chapter of this book, “A Political History of
NASA’s SETI Program.”

I now had the unhappy task, for the second time, of putting together a
termination plan. Slowly and surely, all the grants and contracts had to be
wound down and our team dissolved. It took six months. The total budget

34. Jill Tarter and Michael J. Klein, “HRMS: Where We've Been, and Where We're Going,” in
Shostak, ed., Progress in the Search for Extraterrestrial Life, pp. 457—469, esp. p. 457.
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for SETI, over all the years, was just under $78 million. In March of 1994
the doors were closed on SETT at NASA.

Epilogue

We had successfully executed Earth’s first comprehensive Search for
Extraterrestrial Intelligence. We suspect there have been, still are, and will be
searches by other intelligent species in the universe. Perhaps some of these
searches have been successful, and perhaps communication now exists between
these extraterrestrial societies. One day we may join that conversation.

The targeted search was taken over by the SETT Institute in 1994 and
continued with funding from private sources. The following year Project
Argus, a new all-sky survey (also privately funded), was initiated by the non-
profit SETI League, on whose advisory board Frank Drake serves. So Frank
Drake, who began it all, continues to hold the torch in his hands. In the year
2014, he still does.
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CHAPTER TWO

A Political History of
NASA’s SETI Program’

Stephen J. Garber

Humans have always had a curiosity about whether we are unique or
whether other intelligent life-forms exist elsewhere in the universe. In 1959
a group of astrophysicists formulated a new approach to answering this
question which involved using radio astronomy to “listen” for signs of
extraterrestrial intelligent life. Sixteen years later, in 1975, NASA began
to fund definition studies for the Search for Extraterrestrial Intelligence
(SETT) program. After progressing at a low level of funding for more than
a decade, the program was renamed the High-Resolution Microwave Survey
(HRMS) and, on Columbus Day, 1992, launched what was intended to
be a 10-year, $100-million formal SETT effort. Within a year, Congress
abruptly canceled the HRMS program, though aspects of it were continued
with private funding.

Why did the NASA SETI/HRMS program—hereafter referred to simply
as the SETI program—fail? While debate over the likelihood of finding
intelligent extraterrestrial life goes on, most scientists agree that the SETT
program constituted worthwhile, valid scientific research. A number of
political factors, however, combined to kill the program. Anxiety over the
federal budget deficit, lack of support from some segments of the scientific
and aerospace communities, and unfounded but persistent claims that linked
SETI with nonscientific elements all made the program an easy target in
the autumn of 1993.

1. First, thank you to Doug Vakoch for suggesting the revision and updating of my prior article
on this subject. Thanks also go to the editorial staff of the Journal of the British Interplanetary
Society, both for publishing an earlier version of this research under the title “Searching for
Good Science: The Cancellation of NASA's SETI Program” (JBIS 52, no. 1 [1999]: 3—-12) and
for allowing me to revise that text for this collection.
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Searching for Signs of Extraterrestrial Intelligence—
A Brief History

Long before the space age, scientists and engineers pondered ways to answer
the question “Are we alone?” In the early 20th century, radio pioneers such as
Heinrich Hertz, Nikola Tesla, and Guglielmo Marconi foresaw the possibility
of using radio waves for “interplanetary communication,” as it was called at
the time. In 1919, after observing some unusual radio signals, Marconi tried
to determine whether they came from Mars, causing a considerable public
stir. Elmer Sperry, head of the Sperry Gyroscope Company, proposed using
a massive array of searchlights to send a beacon to Mars, and even Albert
Einstein suggested that light rays might be an easily controllable method for
extraterrestrial communication.?

The age-old question of whether intelligent life exists beyond Earth
reached a turning point in 1959. That year, Giuseppe Cocconi and Philip
Morrison published a seminal paper in which they suggested that the micro-
wave portion of the electromagnetic spectrum would be ideal for commu-
nicating signals across tremendous distances in our galaxy.* A narrowband
frequency could, they theorized, be beamed long distances with relatively
minimal power and signal interference. Radio waves travel at the speed of
light and are not absorbed by cosmic dust or clouds. Thus, if scientists tuned
radio telescopes to the right portion of the spectrum, they might be able to
detect a pattern of radio waves that indicated extraterrestrial intelligence.
Our own radio and television broadcasts had been drifting into space for a
number of years already. While we might pick up such unintentional extrater-
restrial signals, Cocconi and Morrison primarily hoped to receive a message
deliberately sent by other intelligent beings.

Independently of Cocconi and Morrison, a young astronomer named
Frank Drake had also been contemplating radio astronomy as a means of
searching for extraterrestrial signals. He decided to test this approach in 1960
by setting up a rudimentary experiment, which he called Project Ozma, at the
Green Bank Observatory in West Virginia. While listening over a two-month
period to emissions from two nearby stars, Drake was startled to discover a
nonrandom signal pattern that potentially indicated ETT. After checking his
results, however, he realized that the pattern was a terrestrial one, generated

2. Steven J. Dick, “Back to the Future: SETI Before the Space Age,” The Planetary Report 15, no.
1 (1995): 4-7.

3. Giuseppe Cocconi and Philip Morrison, “Searching for Interstellar Communications,” Nature
184, no. 4690 (1959): 844-846.
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by a secret military radar. Undeterred, Drake persevered with Project Ozma
and went on to become one of the leading figures in the SETI field.

The microwave portion of the spectrum seemed to be the logical place
to look for extraterrestrial signals, but this still left a broad range of other
frequencies. Drake, as well as Cocconi and Morrison, speculated that the
optimum wave frequency would be near the spectral emission frequency of
hydrogen, the most common element in our galaxy. Soon afterward, scientists
adopted a strategy of looking in the “water hole” portion of the spectrum
between the emission lines of hydrogen and hydroxyl, the chemical compo-
nents of water, since water is assumed to be essential for life.

In 1961, Drake gathered a small group of astronomers and other scientists
at Green Bank for the first scientific SETT conference. These ten attendees
later called themselves members of the “Order of the Dolphin,” alluding to
a discussion they had had about the dolphin’s intellectual capabilities and
the evolutionary likelihood of intelligent life. In trying to come up with an
agenda for this meeting, Drake produced what became known as the Drake
Equation, a formula that estimates the number of potential intelligent civi-
lizations in our galaxy. The equation reads

N=R*-f,-n,-fi-f-fo- L,

where NVis the number of detectable civilizations in space and the seven other
symbols represent various factors multiplied by each other.®

Drake himself calculated /V to be approximately 10,000. This figure takes
into account just the Milky Way galaxy, one of “billions and billions” of gal-
axies in the universe.® As later critics pointed out, scientists have hard data
on only one of these variables; the rest continue to be just rough estimates.

4. See, for example, Seth Shostak, “Listening for Life,” Astronomy 20, no. 10 (1992): 26-33,
esp. p. 30; and Frank Drake and Dava Sobel, /s Anyone Out There? The Scientific Search for
Extraterrestrial Intelligence (New York: Delacorte Press, 1992), pp. 42—43.

5. Drake and Sobel, /s Anyone Out There?, p. 52. For a discussion of how the Drake Equation has
changed slightly over the years, see Steven J. Dick, The Biological Universe: The Twentieth-
Century Extraterrestrial Life Debate and the Limits of Science (Cambridge: Cambridge
University Press, 1996), pp. 428 and 441-442. Linda Billings contends that this formula would
be better termed the “Drake Heuristic” because it is a way to think about how many intelligent
civilizations may exist, rather than a mathematical calculation per se; see http://lindabillings.
org/gadfly_blog/LinaaBillings.org/Capital_Gadfly/Entries/2009/12/10_The_Drake_Heuristic__
Its_Not_Math.html (accessed 26 April 2013).

6. Drake and Sobel, /s Anyone Out There?, p. xv.
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Nevertheless, Drake devised the equation simply as a starting point for how
to think about searching for extraterrestrial signals.

In the late 1960s, John Billingham, who worked at NASA’'s Ames Research
Center (ARC), began a campaign to get NASA involved in SETT. Billingham
had been trained as a medical doctor and had previously done biomedical
and life sciences work for NASA, such as designing the liquid-cooled inner
garment for the Apollo spacesuits. In 1971, Billingham and Bernard (Barney)
Oliver, a former vice president of research at Hewlett-Packard Corporation
with a long-standing interest in SETT, authored a detailed NASA study pro-
posing an array of one thousand 100-meter telescope dishes that could pick
up radio signals from neighboring stars.” Project Cyclops, as it was called, was
never adopted, in large measure because of its tremendous $10-billion price
tag. An especially unfortunate result of the study was the creation of a wide-
spread misperception that the Cyclops Project required an “all-or-nothing”
approach, and thus SETI got nothing for several years.®

Four years after this setback, NASA managers judged that the relevant sci-
ence and technology had matured enough to merit additional investigation.
Thus, in 1975, NASA began to fund design studies under the leadership of
MIT’s Philip Morrison, who had coauthored the seminal Nature paper in
1959. The next year, managers at NASA’'s Ames Research Center established
a SETT branch, and scientists and engineers at the Jet Propulsion Laboratory
(JPL) also started SETT work. Ames had experience in biomedical research,
while JPL had experience tracking deep space missions and easy access to the
Deep Space Network antenna for radio astronomy at Goldstone.

The program’s troubles in Congress trace back to 1978. That year, while
SETT at NASA was still receiving a relatively low level of federal funding,’
Senator William Proxmire bestowed one of his infamous “Golden Fleece”
awards on the program, deriding it as a waste of taxpayer money. In 1981,
viewing the SETT program as a foolish enterprise that was unlikely to yield
results, Proxmire sponsored an amendment that killed its funding for the
next year.

At this point, Proxmire was approached by the famous astronomer
Carl Sagan, who had previously dealt with him on “nuclear winter” issues.

7. Bernard M. Oliver and John Billingham, Project Cyclops: A Design Study of a System for
Detecting Extraterrestrial Intelligent Life (Washington, DC: NASA CR-114445, 1971).

8. Drake and Sobel, /s Anyone Out There?, p. 139.

9. For an overview of SETI's funding history, see the appendix to this chapter on p. 48. This
budget data was supplied by Mr. Jens Feeley, Policy Analyst, NASA Office of Space Science,
NASA Headquarters, Washington, DC.
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Sagan was able to convince him of the program’s scientific merits. Proxmire
agreed not to oppose SETT, and Congress reinstated funding for fiscal year
1983 (FY83).

While NASA’s SETT program was developing during the 1980s, several
privately funded SETT projects were also under way. The Planetary Society,
which Sagan had helped to found, provided support for two JPL researchers
to conduct SETT observations at a NASA tracking station in Australia. The
society also partially funded Paul Horowitz, a Harvard University astronomer
who used surplus antennae and computers to build a portable system called
“Suitcase SETL,” which he later transformed into Project Sentinel and then
into the Megachannel Extraterrestrial Assay. Various other projects included the
Search for Extraterrestrial Radio Emissions from Nearby Developed Intelligent
Populations (SERENDIP), conducted at the University of California at
Berkeley, and Ohio State University’s “Big Ear” program, which ran from 1973
to 1995. In 1984, the nonprofit SETI Institute was founded in California.

Scientists outside the United States, particularly those in the Soviet Union,
were also interested in searching for ETT signals. International conferences
were held in 1971 and 1981 in Armenia and Estonia, due in part to the
interest of two leading Russian astrophysicists, losif Shklovskii and Nikolai
Kardashev. In 1965, Soviet astronomers had detected a signal with the appar-
ent hallmarks of ETT, but American scientists determined that it was the result
of a naturally occurring phenomenon called quasars. If they had not before,
SETT researchers worldwide quickly realized the importance of double-check-
ing their results with colleagues before making any grand pronouncements.'

In 1988, NASA Headquarters formally endorsed the SETI program,
and technicians at Ames and JPL began to build the necessary hardware.
Simultaneously, the Solar System Exploration Division at NASA Headquarters
established a working group to form a strategy for finding other planetary
systems. This led to the Towards Other Planetary Systems (TOPS) workshops
in 1990 and 1992.

By this time, SETT scientists were anxious to begin their search, not only
because the preliminary studies had taken many years but also because of a
purely technical reason: an increasingly crowded radio spectrum. New com-
mercial communications satellites threatened to create a significant noise
problem in the same part of the spectrum where SETT scientists concurred
that chances were best to detect extraterrestrial signals. This cluttering was

10. For more information on Soviet SETI efforts, see, for example, Drake and Sobel, /s Anyone Out
There? pp. 95-115 and 155-156.
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likely to worsen, so there was an impetus to
start full-fledged “listening” quickly.

While the SETT program had always
suffered from a “giggle factor” that derived
from its association in the popular press with
searches for “little green men” and unidenti-
fied flying objects (UFOs), the congressional
pressures intensified in 1990. The George
H. W. Bush administration requested $12
million for the program in FY91, up from
$4.2 million in FY90, to start a full-fledged
Microwave Observing Project (MOP).
Congressman Ronald Machtley (R-RI)
Figure 2.1. High-Resolution Microwave ~ declared, ““We cannot spend money on
Survey observations begin on 12 curiosity today when we have a deficit.”"!
October 1992. (Photo: Seth Shostak) Silvio Conte (R-MA) stated that he didn’t

want to spend millions of dollars to find evi-
dence of ETT when one could spend “75 cents to buy a tabloid [with reports
of aliens] at the local supermarket.”'? Perhaps the program was lucky to end
up with $11.5 million for FY91.

In response to continued political pressure, NASA slightly restructured
the program and prepared to start its next SETT effort precisely 500 years
after Columbus had “discovered” North America (see Figures 2.1, 2.2, and
2.3). In addition to changing the name from Microwave Observing Project
to High-Resolution Microwave Survey, NASA moved HRMS from the Life
Sciences Division to its Solar System Exploration Division and made it part
of the TOPS program. The House and Senate science committees, as well
as the House Appropriations Committee, tried to cancel the program, but
it was saved by the Senate Appropriations Subcommittee, in part due to the
efforts of Senator Jake Garn (R-UT), who had flown on the Space Shuttle in

1985 and waxed eloquent about his religious convictions in relation to ETT."

11. For these and other program budget figures, see the appendix on p. 48. Congressman

Machtley is here quoted from Louis D. Friedman, “World Watch,” The Planetary Report 10, no.
3(1990): 24-25, esp. p. 24.

12. Friedman, “World Watch,” p. 24.

13. Richard A. Kerr, “SETI Faces Uncertainty on Earth and in the Stars,” Science 258, no. 5079
(1992): 27; Kevin Kelly, telephone conversation with author, 2 July 1997; and William Triplett,
“SETI Takes the Hill,” Air & Space (October/November 1992): 80-86, esp. p. 83.
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Figure 2.2. The Arecibo radio telescope, 12 October 1992. (Photo: Seth Shostak)

Despite this shaky footing, HRMS was allocated $12 million for FY93 as
part of a 10-year, $100-million program that included two main components:
a targeted search and an all-sky survey. NASA Ames managed the targeted
search component, which was conducted with the radio telescope in Arecibo,
Puerto Rico, and was meant to focus on emissions from those nearby stars that
scientists viewed as most promising for ETT signals. JPL scientists managed
the all-sky survey, which used the Deep Space Network dish at Goldstone to
scan the entire Milky Way.

After almost a year of HRMS operations, the program hit a political wall
when a prominent opponent sensed an opportune time to strike. On 22
September 1993, Senator Richard Bryan (D-NV), a noted SET] critic, offered
a last-minute amendment to kill the program, and the full Senate concurred. A
House-Senate conference committee approved the Senate plan, which included
$1 million for program termination costs. Bryan issued a press release saying,
“This hopefully will be the end of Martian-hunting season at the taxpayer’s
expense.”'* Seemingly out of nowhere, NASA’s SETI efforts were dead.

14. See, for example, Debra Polsky, “Team Scrambles To Find New Funds for HRMS,” Space News
(18—24 October 1993): 27; and Steven J. Dick, The Biological Universe, p. 469.
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Figure 2.3. Bernard Oliver speaks at ceremonies marking the start of the HRMS program in Arecibo,
Puerto Rico, on 12 October 1992, with (left to right) John Billingham, an unidentified Puerto Rican
official, Oliver, and John Rummel. (Photo: Seth Shostak)

While greatly disappointed, program personnel moved quickly and with
resolve to continue SETT with private funding. Barney Oliver led a successful
campaign to raise money from several wealthy Californians in Silicon Valley,
whom he knew from his days at Hewlett-Packard. A number of scientists
involved with the project moved over to the nonprofit SETT Institute, which
had acted as a NASA contractor. The SETT Institute raised $7.5 million to
cover costs of operating a targeted search through June 1995 and began
the appropriately titled Project Phoenix, which lasted through 2004." The
all-sky survey was discontinued, as was the 10-year HRMS plan, and was
replaced by the less-comprehensive observations that the SETI Institute
could make contingent upon the vagaries of continued private fund-raising.
The cancellation of NASA’s SETT program did not end all research in this
area (see the “Postscript” section below), but it significantly limited what
researchers could accomplish.

15. Tom Pierson, e-mail to the author, 13 June 1997.
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The Science of SETI

How did other scientists view SETI? A 1991 National Academy of Sciences
(NAS) working paper by the Radio Astronomy Panel concluded that even
though SETT was not exclusively a radio astronomy program, it contained
exciting, valid science. The panel therefore recommended establishing a
complementary university-based research program to help NASA develop
search algorithms and signal processors.'® A previous NAS study in 1982 had
likewise concluded that SETT was a worthwhile scientific program.'” In 1982,
the journal Science published a petition put together by Sagan and signed by
70 eminent scientists, including biologists and biochemists such as Stephen
Jay Gould, David Baltimore, and Linus Pauling.'®

When the discussion stayed on a scientific level, the SETI program was
viewed favorably in large measure because those scientists who thought about
such matters had reached a strong consensus years earlier about how, where,
and when to search for signals. Furthermore, their reasoning was relatively
transparent both to scientists from other disciplines and to the general public.
Sagan even explained the SETT game plan in an article that made the cover of
Parade magazine."” SET] scientists agreed thata narrowband signal in the radio
portion of the microwave spectrum provided the greatest return on invest-
ment in terms of traveling farthest with a minimum of power. Narrowing
searches down to the water-hole region also made common sense. While
other search methods might eventually be developed, in the late 1980s and
early 1990s, SETT scientists were eager to start searching in earnest because
the formerly quiet microwave spectrum was quickly becoming jammed with
the noise of new commercial communications satellites. In short, no major
scientific organization seriously disputed SETT’s scientific approach.

Still, scientific skeptics tried to exploit the lack of any solid quantitative
calculations about the probable existence of an intelligent civilization else-
where in the cosmos. Even if intelligent life existed, what was the likelihood

16. Astronomy and Astrophysics Survey Committee, Working Papers: Astronomy and Astrophysics
Panel Reports (Washington, DC: National Academy Press, 1991), pp. 1-13.

17. Astronomy Survey Committee, Astronomy and Astrophysics for the 1980's. Volume 1: Report
of the Astronomy Survey Committee (Washington, DC: National Academy Press, 1982).

18. Carl Sagan, “Extraterrestrial Intelligence: An International Petition,” Science 218, no. 4571
(1982): 426. See also Drake and Sobel, /s Anyone Out There?, Appendix C, pp. 259-265.

19. Carl Sagan, “Scanning the Sky for Alien Civilizations: The Search for Signals from Space,”
Parade (19 September 1993): 1, 4-6. Ironically, this article was published just a few days
before Congress passed Senator Bryan’s amendment canceling SETI funding.
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that these beings could beam a message to us that we could not only receive
but understand? If we on Earth were just guessing at these probabilities, or
the probabilities were infinitesimal, why bother looking at all?

Ernst Mayr, an eminent biologist who believed that the evolution of
intelligent life on Earth was the result of incredibly long odds, cast asper-
sions on the idea of searching for ETT signals. Mayr went through the Drake
Equation and assigned probabilities to the seven conditions expressed by the
individual variables. He believed that only two such conditions were at all
likely to obtain: that extraterrestrial life is able to originate repeatedly and
that habitable exoplanets similar to Earth exist. All the other conditions
he rated as improbable, with the exception of extraterrestrial life adapting
toward higher intelligence, which he rated as highly improbable. A staunch
supporter of Darwinian evolution, Mayr noted that life on Earth originated
3.8 billion years ago, while intelligent life on Earth developed only about half
a million years ago. If the “evolutionary soup” had been a few degrees hotter
or colder at any one point, we would not be here at all, according to Mayr.
Even if ETT did develop, Mayr argued, then a particular intelligent civiliza-
tion probably would not have the ability to communicate through space.
He reasoned that there have been dozens of distinct civilizations on Earth
(Greek, Maya, etc.) over the past 10,000 years, yet just one has achieved this
technological capability.”’

Put another way, Mayr argued that since life first appeared on Earth,
approximately 50 billion species have evolved, but only one has developed
technology: “If intelligence has such high survival value,” he asked, then
“why don’t we see more species develop it?”*! Back in 1961, however, the
members of the Order of the Dolphin had concluded that intelligence did
indeed have a high survival value, as shown by the behavior of species such
as dolphins.”> While dolphins presumably are not interested in astronomy;,
there is another variable, £, in the Drake Equation to calculate the fraction
of intelligent species who develop the technological means for interstellar
communication. Mayr overlooked this variable and attacked SETI, calling
it “hopeless” and “a waste of time,” and saying, “We have to deal with reali-

ties—not pipe dreams.”*

20. Ernst Mayr and Carl Sagan, “The Search for Extraterrestrial Intelligence: Scientific Quest or

Hopeful Folly?,” The Planetary Report 16, no. 4 (1996): 4-13.

21. Erik Skindrud, “The Big Question: Giant Ears Await Alien Broadcasts,” Science News 150, no.
107 (September 1996): 152—155, esp. p. 153.

22. Drake and Sobel, /s Anyone Out There?, p. 59.

23. Mayr, quoted in Skindrud, “The Big Question,” p. 152.
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Sagan responded to these comments by allowing that the probability of
ETI may be low, but he quoted his 1982 Science petition: “No a priori argu-
ments on this subject can be compelling or should be used as a substitute
for an observational program.”** Sagan also rebuked Mayr for suggesting
that “biologists know better,” noting that because “the relevant technologies
involve the physical sciences, it is reasonable that astronomers, physicists and
engineers play a leading role in SET1.”* Actually, as this article points out,
Sagan had advanced training in biology, having served as a research assistant
in the laboratory of the Nobel Prize-winning geneticist Hermann J. Muller.*

Mayr turned this argument around by claiming that even though the
existence of ETT cannot be established by a priori arguments, “this does not
justify SETT projects, since it can be shown that the success of an observa-
tional program is so totally improbable that it can, for all practical purposes,
be considered zero.”” Similarly, in the fall of 1993, congressional critics such
as Senator Bryan noted that, despite almost one full year of HRMS operation
and almost two decades of NASA support, SETT had failed to find any “little
green men.” While the HRMS operation had found no ETT signals after
scanning only a small fraction of the sky, this program had been planned as a
10-year effort, and even a decade might not be long enough to find a signal.
Sagan argued that Mayr’s, and hence Bryan’s, line of thinking was the closed-
minded equivalent of believing that Earth is at the center of the universe.
Ultimately, however, Sagan noted that arguments over the relative probability
of receiving an ETT signal are specious, since we can’t know whether there are
any signals unless we seriously look for them.?

Another line of reasoning suggests that instead of looking for ETT signals,
we may as well sit back and wait for a more advanced extraterrestrial civiliza-
tion to visit us. After the Manhattan Project scientists developed the atomic
bomb, Enrico Fermi is reported to have asked, “Where are they?” By this,
Fermi meant that surely we weren't the only ones to have developed nuclear
technology, so why hadn’t other extraterrestrial civilizations left traces of their
existence? Because our Sun is a medium-age star, SETT researchers believe
that if another ETT civilization exists, it stands a good chance of having been

24. Mayr and Sagan, “The Search for Extraterrestrial Intelligence,” p. 10.

25. Mayr and Sagan, “The Search for Extraterrestrial Intelligence,” p. 10.

26. Mayr and Sagan, “The Search for Extraterrestrial Intelligence,” p. 5; the byline for Sagan notes
that “He is one of the few astronomers with a background in biology” and mentions his work-
ing for Muller.

27. Mayr and Sagan, “The Search for Extraterrestrial Intelligence,” p. 11.

28. Mayr and Sagan, “The Search for Extraterrestrial Intelligence,” p. 13.
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around far longer than we have and thus of being more advanced technologi-
cally. The Fermi paradox is premised in part on the notion that such advanced
ETI civilizations would naturally expand into and colonize space.”

Yet perhaps other civilizations would colonize only planets near their
own but still very far from us. Barney Oliver, among others, refuted Fermi’s
paradox, arguing that even for a highly advanced civilization, interstellar
travel would be quite difficult because of its immense power requirements.*
Perhaps they would not colonize at all for a variety of reasons, including the
relatively young state of their technology—just as we have not yet colonized
space. John Ball, an astronomer at MIT, suggests another possibility, which
he dubbed the “zoo hypothesis”: that alien civilizations are simply content
to watch us from afar.!

Whether or not distant civilizations could somehow travel to Earth, the
efficiency of radio signals makes that form of indirect communication much
more likely. Beyond listening for intended signals, SETT scientists could con-
ceivably find extraterrestrial transmissions that weren’t meant for us, com-
parable to the radio and television signals that have been drifting into space
from Earth this past century. As Fermi himself realized, the Fermi paradox
may be interesting to contemplate, but it really offers no evidence one way
or the other about the existence of ETT.*

Skeptics James Trefil and Robert Rood, who try to calculate how long
colonization of the galaxy would take, take another cut at the problem. Trefil,
a physics professor at George Mason University, and Rood, an astronomy
professor at the University of Virginia, used the Drake Equation to calculate
the chances of other sentient life-forms in the galaxy at 3 percent. Trefil and
Rood believe that if we are now almost capable of building space colonies,
an extraterrestrial civilization would probably have done so long ago, due
to diminishing resources and crowding on their home planet. They theo-
rize that such colonization further and further into space would continue
exponentially through the generations. Thus, in 30 million years, the entire
galaxy would be colonized. Assuming the universe is billions of years old, this

29. For more on the Fermi paradox, see, for example, Drake and Sobel, /s Anyone Out There?, pp.

130-131 and 203.

30. Bernard Oliver, “SETI: Galactic Colonization and Other Flights of Fancy,” IEEE Potentials 13, no.
3 (1994): 51-54. Drake makes similar calculations in Drake and Sobel, /s Anyone Out There?,
pp. 61,119-131.

31. John A. Ball, “The Zoo Hypothesis,” lcarus 19, no. 3 (1973): 347-349. See also Skindrud, “The
Big Question,” p. 153.

32. Drake and Sobel, /s Anyone Out There?, p. 203.
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would be a mere blip on the cosmic timeline.”® So, again, where are they? For
the record, Sagan calculated the length of time it would take a civilization to
colonize the galaxy as 5 billion years.**

Yet even cynics such as Trefil and Rood see value in ETT searches. Trefil
believes in the value of technological spin-offs, while Rood heralds SETT as
“a great intellectual adventure into our own origins.”®* Former Senate staffer
Kevin Kelly, a less-than-enthusiastic SETT program supporter, felt strongly
that the educational component alone, which could get children and their
parents excited about science, justified NASA’s SETT program.*® In terms
of spin-offs, the Federal Aviation Administration showed interest in adapt-
ing SETT frequency-analyzer technologies for air traffic control, while the
National Security Agency was curious to learn about new techniques for
eavesdropping and code-breaking.’

While not vocal supporters of the SETT program, many other scientists felt
thata $10 million annual investment was probably worthwhile. For example,
Zen Faulks, a University of Victoria biologist, observed that

the incredible improbability of alien intelligence should be taken
into account when deciding how much of our effort SETT should
occupy, but I would be disheartened to see the search stopped....
The fallout for all the sciences, especially the biological sciences,
would be so gargantuan if we did contact an alien intelligence. ..
that it seems foolish to abandon the entire affair.*®

At bottom, it could be argued that some of what scientists investigate is
based on fundamental beliefs, hunches, or faith that the world works in some
logical way. Deciding what is logical when we have little information may be
a leap of faith. Thus, Rood has made the interesting argument that most of

33. Triplett, “SETI Takes the Hill,” p. 84.

34. Lee Dye, “NASA Holds Its Breath and Listens for Other Worlds,” Los Angeles Times/Washington
Edition (7 October 1992), available online at http./articles.latimes.com/1992-10-07/news/
mn-425_1_radio-astronomy. This article also notes that Tulane University mathematician
Frank Tipler agrees with Trefil and Rood’s figure of 30 million years.

35. Triplett, “SETI Takes the Hill,” p. 84.

36. Triplett, “SETI Takes the Hill,” p. 85.

37. Triplett, “SETI Takes the Hill,” p. 85.

38. Zen Faulks, “Getting Smart About Getting Smarts,” Skeptical Inquirer 15, no. 3 (1991):
263-268; quoted in Donald E. Tarter, “Treading on the Edge: Practicing Safe Science with
SETI,” Skeptical Inquirer 17, no. 3 (1993): 288—296, esp. pp. 289-290.
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those who believe in extraterrestrial life may do so because of a psychological
need to believe in it.*” Even if true, this proposition should in no way taint
the search for ETT; and no responsible scientist has yet claimed to have found
any, just that it is worth looking. Interestingly, Rood has gone on to conduct
SETT research himself in the belief that, while a discovery is unlikely, it is
still worth searching, since theorizing can’t prove or disprove its existence.”

Moreover, SETT researchers fully comprehend and appreciate the need
to double- and triple-check any potential signals from ETT in case a simpler
phenomenon, whether terrestrial or nonterrestrial, could explain them. In
addition to this application of the standard scientific principle of “Occam’s
Razor” to examine the simplest or most likely explanation first, an interna-
tionally adopted “contact” protocol calls for data about a potential ETT signal
to be widely publicized and distributed so that other scientists may scrutinize
and validate it.*!

Even though SETT scientists are wary of publicizing a strange signal too
soon for fear of “crying wolf,” the scientific logic is simple: phenomena that
cannot be attributed to conventional terrestrial or cosmic sources merit fur-
ther investigation. As longtime SETT scientist Jill Tarter has said, “It’s not a
matter of being able to define what identifies intelligence. What constitutes
‘credible evidence’ is being unable to explain a signal—which you also can’t
make go away—Dby any known astrophysics or technology.”** Again, SETT
researchers have long been aware of the perils of debating their program at
the “little green men” level and have adhered closely to traditional scientific
methods of inquiry.

In addition, many SETT researchers caution that they may not discover an
ETTI signal anytime soon. Although those such as Drake continue to be very
optimistic, simultaneously most researchers know that, by its very nature, the
length of a comprehensive search is very hard to predict. Signal processing
and other computer technology has continued to change rapidly, NASAs
SETI program was a classic example of basic science generating observations
and results that would eventually pay off, but when and how was anyone’s
guess. Program scientists also noted that if a definitive search produced no
signs of ETT, this negative result would in itself be very important. Although
HRMS certainly was not a definitive search, it was tens of thousands of times

39. Drake and Sobel, /s Anyone Out There?, p. 208.

40. Drake and Sobel, /s Anyone Out There?, p. 208.

41. Tarter, “Treading on the Edge,” pp. 293-295.

42. Jonathan Eberhart, “Listening for ET: What if the Message Comes?,” Science News 135, no.
19 (1989): 296-298, esp. p. 297.
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more comprehensive than any previous efforts. Yet, as Jill Tarter has noted,
the program was in the unenviable position of having to petition Congress
for more funding on the basis of previous “failures.”*

Unfortunately for SETI, even John Gibbons, President Clinton’s science
advisor, demonstrated a surprising misunderstanding of the nature of SETI.
In February 1994 he opined: “We've done a lot of observing and listening [for
alien signals] already, and if there were anything obviously out there, I think
we would have gotten some signal [by now].”** Gibbons made these com-
ments after Congress had already canceled funding for SETT, so it is possible
he was posturing after the fact. Nevertheless, either nobody properly briefed
Gibbons, or he was never interested enough to learn anything about SETT.

It is also well known that few scientists or engineers serve in Congress.
One analysis of the membership of the 103rd Congress (1993-1995) by
a SETI scientist showed that it contained more former undertakers (four)
than former scientists (one) or engineers (three).* The only former scientist,
Congressman, George Brown, Jr. (D-CA), viewed SETT as “valid science.”

The Political Story Behind the Congressional Cancellation

The SETI program represents a unique case study. By all accounts, it was
properly managed, scientifically valuable, and had a relatively small budget.
By contrast, the Superconducting Super Collider, which Congress also can-
celed at about the same time, was a multibillion-dollar program that was
controversial among physicists and suffered from significant mismanagement.
Agencies such as NASA or the National Science Foundation do not always
renew investigators' grants, but why would Congress choose to dismantle a
low-cost research program that was already staffed and operational?
Ironically, the first factor was SETT’s size. At the height of the program,
it received $12.25 million annually, which at the time worked out to less
than 0.1 percent of NASA’s total budget—a drop in the bucket compared
to the billions spent on other types of space science or defense research and

43. Jill Tarter, e-mail message to author, 16 July 1997.

44, Keay Davidson, “Scientists Gather in S.F., This Time on a Note of Hope,” San Francisco
Examiner (17 February 1994), p. Ad.

45, Jill Tarter, e-mail message to author, 16 July 1997.

46. Leonard David, “The Search Begins,” Final Frontier (February 1993): 25-27 and 53-54, esp.
p. 54.
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development programs.” SETT’s small budget meant that few contractors
were involved. Since the SETT program people prided themselves on being
self-reliant and developing much of their own hardware and software,* there
were no major engineering support contracts or big aerospace firms to lobby
Congress on the program’s behalf. Although the program might have been
“lean and mean,” it provided little political “pork” in the form of jobs in
congressional districts around the country.

The SETI program was also a casualty of intensified congressional and
public anxiety over the ballooning federal budget deficit. In 1993 the new
Clinton administration and Congress were taking a hard look at overall fed-
eral spending. Congress was searching for programs that would be easy to
cut. While $12 million in one year obviously would hardly erase the deficit,
the program’s $100 million price tag over 10 years sounded more like “real
money” and wasteful to boot if one characterized it as searching for “little
green men.”

The latter half of 1993 was also a particularly trying time for NASA politi-
cally. During that summer and autumn, NASA had barely won two bruising
battles over continuation of the multibillion-dollar Space Station program
and the Advanced Solid Rocket Motor program. The Hubble Space Telescope
was still suffering from its spherical aberration problem.?” In short, after
waging these larger battles, NASA had little political ammunition left to
defend a small program such as SETI. While top NASA officials such as
Daniel Goldin, who had been the Administrator since May 1992, and Wesley
Huntress, a planetary scientist who had been the Associate Administrator
for Space Science for the previous six months, publicly supported SETT, it
was more a question of how hard they could afford to push. Linda Billings, a
former support contractor for the program at NASA Headquarters, believes
that the SETT program administrators didn’t fully appreciate that the fate of

47. Historical budget data for NASA as a whole are available in Appendices D1-D3 of the annual
Aeronautics and Space Report of the President, see, for example, the FYQ7 edition of this
report, available online at hitp://history.nasa.gov/presrep.htm.

48. Gary Coulter, telephone conversation with author, 17 July 1997.

49. See, for example, Robert W. Stewart, “House OKs Space Station by 1 Vote,” Los Angeles Times,
24 June 1993, available at hitp.//articles.latimes.com/1993-06-24/news/mn-6643_1_
space-station (accessed 26 April 2013); and U.S. General Accounting Office, Shuttle Rocket
Motor Program: NASA Should Delay Awarding Some Construction Contracts, Rep. GAO/
NSIAD-92-201, ed. Mark E. Gebicke (April 1992), available online at http.//archive.gao.gov/
a32t10/146526.pdf (accessed 26 April 2013). The first Hubble servicing mission took place in
December 1993.
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this project was just one of many issues for congressional staffers and that
they therefore didn’t see the need to engage proactively with their perceived
and actual allies on Capitol Hill.*

The program was also contending with the “giggle factor.” Despite the
program’s well-attested scientific validity, it was easy for opponents to make
jokes at its expense. SETI program researchers hated this, of course, but
once the dialogue descended to this level, it became harder and harder for
the program to be taken seriously. In addition, the nature of the search pro-
gram meant that no immediate or definitive results were likely; still, this was
another source of criticism.

While the cancellation of congressional funding in 1993 might have
seemed abrupt, SETT had in fact suffered political difhculties for a number
of years. Senator Bryan was not the first member of Congress to ridicule or
try to cancel the program: Proxmire and Conte were just a few of the others.
One key Hill staffer heavily criticized the program after the fact, calling it a
very narrowly focused rifle-shot program that was supported only by those
elitist people who worked on it.”!

Perhaps even more problematic were adversaries such as Senator Bryan,
who did not want to debate the program’s merits in earnest. Bryan appar-
ently felt that he had all the information he needed to make a decision.
SETT program administrators knew that Bryan was opposed to the project
and tried repeatedly to talk with him or his staff. A decade earlier, Sagan had
been able to win over Proxmire, but this time Bryan simply refused to meet
with anyone associated with SETI. According to Jill Tarter, she and other
program researchers had been working with NASA’s legislative affairs ofhice
for over a year to arrange such a meeting with Bryan and Huntress, only to

50. Linda Billings, telephone conversation with author, 10 July 1997; and Linda Billings, e-mail
messages to author, 21 July 1997 and 9 June 2011. Billings also wrote a chapter entitled
“From the Observatory to Capitol Hill,” covering the political history of SETI to 1990, in First
Contact: The Search for Extraterrestrial Intelligence, ed. Ben Bova and Byron Preiss (New York:
Plume Penguin Books, 1990).

51. Kevin Kelly, conversation with author, 2 July 1997. During this conversation, Kelly dismissed
the claim by SETI supporters that “if this doesn’t get funded by Congress, it won't get done”
as being false, since the SETI Institute was able to continue Project Phoenix with private
funds. Project Phoenix, however, continued only the targeted search portion of NASA's SETI
program; the all-sky survey had to be dropped due to lack of funding. Kelly also asserted that
doing ground-based astronomy is not part of NASA's primary mission, but even most casual
observers would probably concede that looking for ETI aligns with NASA's overall mission more
closely than with that of any other agency.
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be caught off guard when Bryan’s office finally called at the last minute and
nobody from NASA was available.? As program manager Gary Coulter put
it, he never knew of anyone initially opposed to SETT who, after listening to
the proponent’s side of things, did not at least move to a neutral position. In
other words, he felt that Bryan was not “fighting fairly.”>

In 1993, SETT also had a problem beyond the halls of Congress: it was
an unconventional program that did not fit neatly into any specific scientific
discipline whose members could support it when times got tough. SETT had
begun under the aegis of NASA’s Life Sciences Division, in part because of
John Billingham’s interest. Once it was restarted as HRMS in 1992, it was
moved to the Solar System Exploration Division, but some planetary scien-
tists did not receive it warmly because they felt that it did not “come with its
own money” in a time of tight budgets.” That is to say, some TOPS program
scientists did not want to be “tainted” by SETT’s problems.>

Because SETI was an astrobiology program that used the tools and
techniques of radio astronomy, neither the biology nor the astronomy
communities fully embraced it.>® According to one observer, the average
radio astronomer saw SETT as a distraction.”” A 1991 decade-long survey
of astronomy projects by the National Academy of Sciences called the
search for ETI very exciting but cautioned that the “speculative nature of
the subject” demanded especially innovative technology development and
careful peer review.”® While some critics singled out such language as a

52. Jill Tarter, e-mail message to author, 23 July 1997.

53. Coulter, personal communication, 17 July 1997.

54. Jill Tarter, e-mail message to author, 23 July 1997.

55. Steven Dick, e-mail message to author, 17 July 1997.

56. For an excellent discussion of the distinctions among astrobiology, SETI, exobiology, and so
forth, see Linda Billings, “Are We All There Is? Astrobiology in Culture,” paper presented at
the American Association for the Advancement of Science Annual Meeting in San Diego, CA,
20 February 2010. A copy of this paper has been deposited in the NASA Historical Reference
Collection at the NASA History Program Office, NASA Headquarters, Washington, DC. Billings
believes that more clarity about these differences will lead to better public understanding and
appreciation of this scientific research. As she concludes, “astrobiologists will do well to be
mindful of public interest in their research; consider why people are interested; and tend to the
task of communicating clearly, and meaningfully, about their work” (p. 10).

57. David H. Smith, telephone conversation with author, 7 July 1997. Smith has been a staff officer
of the Space Studies Board at the National Academy of Sciences since 1991.

58. Astronomy and Astrophysics Survey Committee, The Decade of Discovery in Astronomy and
Astrophysics (Washington, DC: National Academy Press, 1991), p. 62; also available online
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less-than-resounding endorsement, this was largely because SETT didn’t fall
naturally into the domain of the commission members, who were mostly
conventional nighttime astronomers, with the notable exception of Frank
Drake.” Unfortunately, few people or groups exist who are both willing and
able to stand up in support of basic scientific research. Despite former pro-
gram official John Rummel’s conviction that there were a few such people,
he also believes that they were surprised by the political tactics of Senator
Bryan.® Whether the SETT program was managed by NASA life scientists
or astronomers was less significant than the fact that neither discipline
supported it wholeheartedly at this formative stage. With all these factors
entering into the political equation, it is hardly surprising that Congress

canceled funding for the SETT program in 1993.

Postscript

“Although HRMS was a very small project by NASA standards, it dwarfed
all other SETT efforts combined.”' Compared to the $100 million or more
that it typically cost to build and launch a spacecraft, $12 million was indeed
a very modest annual budget. NASA funding for SETT had hovered in the
$1 million to $2 million range for about a decade before it jumped to $4.42
million in FY90, $11.5 million in FY91, $12.25 million in FY92, and $12
million in FY93 (see appendix). Up until the congressional cancellation,
NASA was the main government sponsor of SETT research, and private fund-
ing had not been very significant.

After Congress eliminated federal support for the SETT program, the SETT
Institute was able to take over the targeted search portion of HRMS in 1994,
aptly renaming the revived effort as Project Phoenix. High-profile private
donors from the computer industry, such as Paul Allen, William Hewlett,

at hitp.//www.nap.eau/openbook.php?record_id=1634&page=62 (accessed 26 April 2013).
This report is often informally referred to as the “Bahcall Report,” after the committee’s chair-
man, John Bahcall.

59. Kevin Kelly, conversation with author, 2 July 1997; and David H. Smith, conversation with
author, 7 July 1997.

60. John Rummel, letter to author, 21 July 1997. Rummel was the SETI Program Scientist at NASA
Headquarters from 1987-1993.

61. The quotation comes from an unattributed article titled “The Search for Extraterrestrial
Intelligence: A Short History,” published online by the Planetary Society; a hard copy of this
article will be processed in the NASA Historical Reference Collection.
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Gordon Moore, Barney Oliver, and David Packard, as well as many other
individuals contributed funds, and NASA loaned equipment to the SETT
Institute to make Phoenix possible.®

Project Phoenix scientists began their observations in February 1995,
using the Parkes radio telescope in Australia. Two Northern Hemisphere
campaigns followed, using the National Radio Astronomy Observatory and
the Arecibo facility in Puerto Rico. Phoenix scientists targeted nearby Sun-
like stars and observed approximately 800 stars, as well as specific exoplanets
discovered after Project Phoenix began. For each star, almost two billion chan-
nels were analyzed. Phoenix scientists developed the cutting-edge technique
of “real-time interference monitoring,” using a second radio telescope to
confirm any promising signals. Project Phoenix concluded its three observing
campaigns in March 2004.9

In 2001, Paul Allen, a cofounder of the Microsoft Corporation, provided
$25 million as seed funding for what became known as the Allen Telescope
Array (ATA), a planned set of 350 radio astronomy dishes for SETT research.
The SETT Institute then raised another $25 million to build the first 42
dishes, which began operating in 2007. The ATA may eventually be able to
search nearby stars approximately 100 times faster than Project Phoenix and

62. Jill Tarter, “The Search for Extraterrestrial Intelligence,” Annual Review of Astronomy and
Astrophysics 39 (2001): 511-548, esp. pp. 536-537; David Whitehouse, “Radio search
for ET draws a blank,” 25 March 2004, available at htfp.//news.bbc.co.uk/2/hi/science/
nature/3567729.stm (accessed 26 April 2013); and http.//www.seti.org/node/662, http.//
www. seti.org/seti-institute/project/details/project-phoenix, http://www.seti.org/seti-institute/
project/details/project-phoenix-frequently-asked-question, and http.//www.seti.org/seti-
institute/project/details/seti-history (accessed 18 October 2013).

63. For more on Project Phoenix, see the following pages on the SETI Institute Web site: hitp.//
www. seti.org/seti-institute/project/details/arecibo-puerto-rico- 1998-2004, http.//www.seti.
org/seti-institute/project/details/green-bank-west-virginia-1996-1998, http://www.seti.org/
seti-institute/project/details/parkes-australia- 1996, and http://www.seti.org/seti-institute/
project/details/project-phoenix-frequently-asked-question (accessed 18 October 2013);
hard copies of these online sources will be processed in the NASA Historical Reference
Collection. See also “The Search for Extraterrestrial Intelligence: A Short History”; and
Whitehouse, “Radio search for ET draws a blank.” The first exoplanet, 51 Pegasi, was
discovered in 1995. See, for example, “Exoplanet History — From Intuition to Discovery,”
NASA Jet Propulsion Laboratory, hitp.//planetquest.jpl.nasa.gov/page/history (accessed
18 October 2013); a hard copy of this article will be processed in the NASA Historical
Reference Collection.
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could expand Project Phoenix’s search net to 100,000 and perhaps to as many
as 1,000,000 nearby stars.®*

Another setback for SETT scientists occurred in spring 2011, when budget
cuts by the National Science Foundation (NSF) and the State of California
forced them to mothball the ATA equipment. The approximate annual cost
of ATA’s daily operations was $1.5 million in addition to $1 million allot-
ted annually for scientific analysis and research. The NSF cut its support by
90 percent and the State of California also cut funding for Berkeley’s Radio
Astronomy Laboratory, which partnered with the SETI Institute in the plan-
ning and operation of the ATA from 2004 to April 2011.%

This crisis was followed by another SETT comeback in December 2011,
when the ATA was brought out of hibernation. Through a SE71Stars.org
fund-raising campaign that yielded $200,000 and a separate collaboration
with the Air Force, the SETT Institute was able to bring the ATA back online.
Scientists can now use the ATA’s unique capabilities to analyze the tens of mil-
lions of wavelengths emitted from the more than 1,200 exoplanets recently
identified by the Kepler spacecraft, dozens of which could potentially sup-
port life.*

Not all of the consequences of the NASA SETT program’s cancellation
proved to be negative. Among the positive outcomes were increased funding
from the Planetary Society for all-sky searches, such as Paul Horowitz’s Project

64. See http.//www.seti.org/ata (accessed 26 April 2013); Seth Shostak, “Searching for Science:
SETI Today,” International Journal of Astrobiology 2, no. 2 (2003): 113; and Lisa M. Krieger,
“SETI Institute to Shut Down Alien-Seeking Radio Dishes,” The San Jose Mercury News, 26
April 2011, available at http.//www.mercurynews.com/ci_17926565 (accessed 18 October
2013). See also http.//www.seti.org/seti-institute/project/details/general-overview and http.//
www. seti.org/seti-institute/project/details/fact-sheet (accessed 18 October 2013).

65. Krieger, “SETI Institute to Shut Down Alien-Seeking Radio Dishes”; and Tom Pierson, e-mail
message to SETI Institute supporters, 22 April 2011, posted at http./7archive.seti.org/pafs/
ATA-hibernation.pdf (accessed 26 April 2013).

66. See “SETI Search Resumes at Allen Telescope Array, Targeting New Planets,” http.//www.seti.
org/node/905 (accessed 26 April 2013); Jenny Chynoweth, “Thank you, SETIStars!,” 5 October
2011 SETIStars blog post, hitp.//info.setistars.org/2011/10/gearing-up-for-the-ata-re-
launch (accessed 26 April 2013); Dennis Overbye, “Search Resumes for Evidence of Life Out
There,” New York Times, 5 December 2011; “AFSPC Explores Allen Telescope Array for Space
Surveillance,” http.//www.seti.org/node/905 (accessed 3 July 2013) and hitp.//www.afspc.
ar.mil/news/story.asp?storylD=123150121 (accessed 3 July 2013). The last Web site is an Air
Force news release showing that even in 2009, the Air Force was considering using the ATA
for “space situational awareness.”
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BETA (Billion-channel Extraterrestrial Assay) at the Harvard-Smithsonian
Center for Astrophysics; the formation in 1994 of the nonprofit SETT League,
which just a year later initiated Project Argus, another new, privately funded
all-sky survey; and continued expansion of the Search for Extraterrestrial Radio
Emissions from Nearby Developed Intelligent Populations (SERENDIP),
begun in 1979 at UC Berkeley.

Concurrent with the growth of computing power, SERENDIP projects
have increased the bandwidth and number of channels they search, effec-
tively broadening the search net.” In 1999, researchers at the University of
California initiated the SETI@home project, utilizing the power of distrib-
uted computing to process SETT observational data.’® Using the project’s
screensaver software on their personal computers, members of the public can
process discrete batches of data. This crowdsourcing approach was obviously
designed to build a broad public constituency for SETT research.

As befits such international scientific efforts, scientists and volunteers
from countries around the globe have also been involved in SETI. Australia
brought SERENDIP equipment to the Parkes radio telescope, and for a
time scientists there were involved in the SERENDIP project. Nations such
as France, Argentina, and Italy are sponsoring more modest SETT efforts. In
years past, the Soviet Union sponsored a significant amount of SETT research;
more recently, however, Russian support has dwindled to a trickle.®

67. Fora good recent summary of optical SETI efforts, see Curtis Mead and Paul Horowitz, “Harvard’s
Advanced All-sky Optical SETI,” in Communication with Extraterrestrial Intelligence, ed. Douglas
A.Vakoch (Albany: State University of New York Press, 2011), p. 125. See also David Koerner and
Simon LeVay, Here Be Dragons: The Scientific Quest for Extraterrestrial Life (New York: Oxford
University Press, 2000), p. 165. Bruce Murray, a former director of the Jet Propulsion Laboratory,
was one of the founders, along with Carl Sagan and Louis Friedman, of the Planetary Society
in 1980. See http.//www.planetary.org/about (accessed 26 April 2013) and “The Search for
Extraterrestrial Intelligence: A Short History.” Murray’s reasoning is that we should not assume
too much about extraterrestrial intelligence by focusing searches on nearby stars with Earth-like
exoplanets. For more information on the SETI League, see “What is The SETI League, Inc.?”
at http.//www.setileague.org/general/whatis.htm (accessed 26 April 2013); “What is Project
Argus?” at htip.//www.setileague.org/argus/whargus.htm (accessed 26 April 2013); and http.//
www.setileague.org (accessed 26 April 2013). For more information on SERENDIP, see htip.//
seti.berkeley.edu/SERENDIP and “SERENDIP V.v Installation Report,” at hitp.//seti.berkeley.edu/
serendip-vv-installation-report (both accessed 26 April 2013).

68. See, for example, http.//seti.berkeley.edu/setiathome/aboutseti (accessed 26 April 2013).

69. Koerner and LeVay, Here Be Dragons, pp. 172-173; and “History of SETI,” htip.//www.seti.org/
seti-institute/about-seti/press-materials/backgrounders/history-of-seti.
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Since the congressional cancellation, the general public’s and the scientific
community’s interest in and appreciation for astrobiology has significantly
increased.”® A notable episode from 1996 was that of the “Mars rock,” a
meteorite discovered in Antarctica which scientists at that time believed might
contain Martian microfossils (a possibility that remains unproved), and a sub-
sequent meeting chaired by then—Vice President Gore with national experts
on the scientific and societal implications of potential extraterrestrial life.”
Over the past 15 years the number of known exoplanets has risen dramatically
from a small handful to more than 800 confirmed, with more than 1,200
potential exoplanets identified by the Kepler spacecraft scientific team as of
July 2013.72

NASA’s Origins program, consisting of several large space telescopes,
began gearing up in the late 1990s.”> NASA Administrator Dan Goldin
believed that in some ways, biology was the future of space, and he encour-
aged employees to study biology since few had any biological training in
the mid-1990s.”* In 1996, NASA began a formal Astrobiology Program,

70. The 1997 film Contact, directed by Robert Zemeckis, can be seen as cultural evidence of this
trend. Based on Carl Sagan’s novel of the same name, Contact features a leading character
modeled on SETI scientist Jill Tarter. The film grossed over $170 million; see http.//www.imadb.
com/title/tt0118884 (accessed 26 April 2013).

71. See Kathy Sawyer, The Rock from Mars: A True Detective Story on Two Planets (New York:
Random House, 2006); “Statement of Vice President’s Space Science Symposium, December
12,1996,” copy in file 9009, NASA Historical Reference Collection, NASA Headquarters,
Washington, DC; and Steven J. Dick and James E. Strick, “The Mars Rock,” chapter 8 in The
Living Universe: NASA and the Development of Astrobiology (New Brunswick, NJ: Rutgers
University Press, 2004), pp. 179-201.

72. See http://exoplanet.eu/catalog.php (accessed 26 April 2013) and htip.//kepler.nasa.gov/
news/keplerinthenews/index.cfm?FuseAction=ShowNews&NewsID=102 (accessed 26 April
2013).

73. See, for example, the 1997 fact sheet at htip.//www.jpl.nasa.gov/news/fact_sheets/origins.pdf
(accessed 26 April 2013).

74. Goldin kicked off a three-part biology colloquium at NASA Headquarters in 1998 by noting that
a “biological revolution” will take place in the 21st century, analogous in scale to the changes
brought about by physics and engineering in the 20th century. The colloquium featured such
notables as Bruce Alberts, head of the National Academy of Sciences from 1993 to 2005.

See “Talking Points of Mr. Goldin for the Biology Colloquium,” file 32164, NASA Historical
Reference Collection, NASA Headquarters, Washington, DC. See also the 12 January 1998
edition of the NASA HQ Bulletin, also available in the NASA Historical Reference Collection.
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building on exobiology and more than 35 years of research by NASA sci-
entists.”” Then in 1998, Goldin established the virtual NASA Astrobiology
Institute (NAI), which is centered at Ames Research Center and currently
consists of more than 700 scientists and faculty at 15 different sites.”® In
addition to the NAI, NASA’s Astrobiology Program now includes three
other research elements: Exobiology and Evolutionary Biology, Astrobiology
Science and Technology for Exploring Planets, and Astrobiology Science and
Technology for Instrument Development.”” One of the goals enunciated in
the Astrobiology Program’s 2008 road map calls for scientists to “determine
how to recognize signatures of life on other worlds.””® In pursuit of this objec-
tive, NASA has awarded a few small grants to SETT Institute scientists for
non-SETT astrobiological research.”

In the mid-1990s the SETT Institute split its work into two main divisions:
the Center for SETT Research and what later became known as the Carl Sagan
Center. Barney Oliver had died in 1995 and bequeathed a significant sum
of money to the SETT Institute, which helped to establish the astrobiology
program.® It is also possible that after the congressional debacle of 1993,
the SETT Institute chose to separate these two areas of research so that its
astrobiology work and its very organization could better survive politically.

75. See http://astrobiology.nasa.gov/about-astrobiology/ (accessed 26 April 2013).

76. See, for example, http.//astrobiology.nasa.gov/nai/about/ (accessed 26 April 2013); and Dick
and Strick, The Living Universe, pp. 19-20.

77. See hittp./7astrobiology.nasa.gov/about-astrobiology/ (accessed 26 April 2013). Thanks also
to Linda Billings for pointing out the relationship between NASA’s Astrobiology Program and
the NAI.

78. The road map is available at htip./7astrobiology.nasa.gov/roadmap/ (accessed 26 April 2013).
This site links to a version of David J. Des Marais, Joseph A. Nuth Ill, et al., “Focus Paper: The
NASA Astrobiology Roadmap,” Astrobiology 8, no. 4 (2008): 715—730. Goal 7 (detailed on pp.
729-730) is to “identify biosignatures of distant technologies.”

79. Marc Kaufman writes, in First Contact: Scientific Breakthroughs in the Hunt for Life Beyond
Farth (New York: Simon and Schuster, 2011), that “NASA and the National Science Foundation
have reopened their grant competition to SETI projects” (p. 13) without providing a source for
this information. NASA Astrobiology Institute Director Carl Pilcher clarified the probable mean-
ing of this in an e-mail dated 27 May 2011. According to Tom Pierson, Jill Tarter did receive
a principal investigator—level grant through NASA’s Science Mission Directorate’s peer-review
process for developing some specific SETI technology, and there may have been a couple of
other similar grants (telephone conversation with author, 3 June 2011).

80. See hitp.//www.seti.org/page.aspx?pid=235 and http://www.seti.org/page.aspx?pid=237
(accessed 26 April 2013); Tom Pierson, telephone conversation with author, 3 June 2011.
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Opverall, astrobiology has clearly come into its own as an accepted scientific
field of study supported by the government, while SETT research has had to
“fly under the radar” by making do with a patchwork of private support. The
government has awarded grants for principal investigator—level SETI propos-
als, yet no significant efforts to resurrect NASA funding for a dedicated SETT
project have occurred since 1993.%' Somehow, it seems that SETI remains
tainted by the congressional politics of the early 1990s, while astrobiology
has enjoyed a much higher public profile.

Opverall, since 1993, scientists have managed to perform some smaller-
scale SETT research. Simultaneously, astrobiology has experienced tremen-
dous growth and acceptance as a scientific discipline. Public funding was
again withdrawn from SETT research in 2011, this time in the case of the
Allen Telescope Array. Yet within a year, private fund-raising and a collabo-
ration with the Air Force combined to revive that particular SETT project.

What can we learn about the intersection of politics and science from this
SETT case study? One obvious lesson is that good science does not always
triumph on its own merits. Communicating one’s case effectively on Capitol
Hill is always important, and nobody should be surprised to learn that politics
often trumps policy, in science as in other fields. Advocates of SETT research
certainly hope that future congressional and public debate over basic science
programs will be conducted in a more open, better-informed manner.

81. Douglas Vakoch, e-mail message to author, 13 May 2011; and Tom Pierson, telephone conver-
sation with author, 3 June 2011.
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CHAPTER TWO, APPENDIX

Funding History for the NASA SETI Program

SETI Area

Funding (SK) FY75 |FY76 |FY77 |FY78 |FY79 |FY80 |(FY81 |FY82 |FY83 |FY84
SETI Microwave (140 [310 |[400 |130 |300 |500 [1895 |0 1800 [1500
Observing

Project

Definition/R&D |140 |310 400 |130 |300 |500 |1895 |0 1800 [1500
Program/ 0 0 0 0 0 0 0 0 0 0
Project C/D

SETI Area

Funding ($K) FY85 |FY86 |FY87 |FY88 |FY89 |FY90 |[FY91 |FY92 |FY93 |TOTAL
SETI Microwave | 1505 [1574 [2175 |2403 |2260 |4233 |11500 |12250 | 12000 | 56875
Observing

Project

Definition/R&D [ 1505 |[1574 |2175 |[2403 |0 0 0 0 0 14632
Program/ 0 0 0 0 2260 (4233 (11500 [12250 | 12000 [42243
Project C/D

Note: FY92 and FY93 figures are for the High Resolution Microwave Survey (HRMS). In October 1993, Congress directed
NASA to discontinue the HRMS program. (Credit: Jens Feeley, NASA Headquarters Office of Space Science, June 1997.)
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CHAPTER THREE

The Role of Anthropology in SETI
A Historical View'

Steven |. Dick

Three events mark the beginning of the modern era of the Search for
Extraterrestrial Intelligence (SETI): 1) the publication of the landmark
paper by Giuseppe Cocconi and Philip Morrison, “Searching for Interstellar
Communications,” in Nazure in 1959, suggesting that a search be carried
out at the 21-cm radio wavelength; 2) Frank Drake’s Project Ozma in 1960,
which conducted the first such search at Green Bank, West Virginia; and
3) a small but now legendary conference at Green Bank in 1961, where the
feasibility of a search was discussed and the Drake Equation was first pro-
posed as a method for estimating the number of communicative civilizations
in our Milky Way galaxy. Modern SETT was born during those three years,
1959-1961, setting the agenda for the field over much of the next 50 years.

By the 1960s, when modern SETT began, anthropology as a discipline
was almost a century old. The word anthropology derives from the Greek
anthropos, meaning “man” or “mankind,” which indicates that the discipline
is meant to encompass the study of humans. One might well ask, then, why
it should apply to the extraterrestrial life debate, which obviously deals with
nonhumans. The answer is that in its broadest sense anthropology has devel-
oped a set of approaches to and methods for analyzing cultures and cultural
evolution. Any intelligent species that may exist beyond Earth is likely to have
developed culture. If, as many SETT proponents expect, that culture turns
out to be millions of years old, cultural evolution will have taken place, with
all that implies for development, communication, cultural diffusion, and so
on. All of these phenomena are areas of study that anthropologists, along

1. This chapter is adapted from Steven J. Dick “Anthropology and the Search for Extraterrestrial
Intelligence: An Historical View,” Anthropology Today 22, no. 2 (2006): 3—7.

2. Steven J. Dick, The Biological Universe: The Twentieth-Century Extraterrestrial Life Debate and
the Limits of Science (Cambridge: Cambridge University Press, 1996), pp. 414—431.
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with their colleagues in the social and behavioral sciences, have refined over
the past century for terrestrial cultures.’

In this paper, I examine the role that anthropology has historically played
in SETT, and how the two intellectual cultures of natural scientists and social
scientists made contact. [ argue that these historical interactions bode well for
beneficial mutual interactions between anthropology and SETT in the future.
What has been lacking is a systematic approach applying anthropology to the
Search for Extraterrestrial Intelligence. There is considerable evidence that
such a study will benefit both disciplines.

Beginnings

It would seem self evident that the social sciences, and anthropology in particu-
lar, have the potential to illuminate a subject so centrally concerned with soci-
eties and cultural evolution, even if the setting happens to be extraterrestrial.
Yet, the historical record shows that the social sciences played no important
role in SETT’s first decade. This circumstance undoubtedly reflects a variety
of factors, including C. P. Snow’s “two cultures” phenomenon, increasing
specialization already in full swing in the early 1960s, and plenty of problems
on Earth for social scientists to tackle. Thus, while the Green Bank conference
included astronomers, physicists, a biochemist, an engineer, and even a spe-
cialist on dolphin communication (John Lilly), no one represented the social
sciences or humanities. This is hardly surprising when one considers that the
conference organizer was the National Academy of Sciences, an organization
devoted largely to physical science and mathematics.

What is interesting, however, is that the social sciences, stimulated by these
early activities and discussions, did play a peripheral role in SETT almost from
its modern beginnings. It is no accident that the first article of anthropological
interest to SETT was published in Nature in 1962 and cited the Cocconi and
Morrison article. It was entitled “Interstellar Communication and Human
Evolution” and authored by Robert Ascher and Marcia Ascher, respectively
an anthropologist and a mathematician at Cornell, the home institution of
Cocconi and Morrison. Significantly, this article was included in the first essay
collection on the topic of SETI, a volume edited by the astrophysicist A. G.
W. Cameron, published in 1963, and entitled Interstellar Communication. The
article’s inclusion was a de facto recognition by at least one natural scientist that

3. On the development of anthropology in the context of the social sciences, see Roger Smith,
The Norton History of the Human Sciences (New York: W. W. Norton, 1997).
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the social sciences might have something to add to the embryonic SETT debate.
The article argues that models founded on our knowledge of human evolution
might contribute to SETT endeavors. In particular, the authors suggest an “anal-
ogy between prehistoric contact and exchange, and hypothesized extraterrestrial
contact and exchange.” In early prehistory, when biologically distinct hominid
populations existed, they point out, contact “occurred between technologically
similar but biologically diverse populations. In later prehistory contact was
usually initiated by those populations with advanced techniques and equal
exchange was rare.” This history, they suggest, might shed light on the nature
of contact with extraterrestrial civilizations. Such comparisons bring with them
all the problems of analogy, but the Aschers’ article pioneered the idea that
anthropology might aid SETT through a study of human evolution.
Meanwhile a NASA-commissioned study, published in 1961, had
broached another possible role for the social sciences in SETI—assessing
the impact of the discovery of extraterrestrial intelligence. Written as part
of a mandate in the National Aeronautics and Space Act to examine the
effects of the space program on American society, a brief section discussed
the implications of discovering life beyond Earth. The social science authors
viewed the recently completed Project Ozma (which had no connection to
NASA) as having popularized and legitimized speculation about the impact
of such a discovery on human values. The Brookings report authors empha-
sized that reactions by both individuals and governments to radio contact
with an alien intelligence would likely depend on religious, cultural, and
social backgrounds, as well as on the content of the message received. In a
statement often cited since, the authors warned that substantial contact could
trigger a foreboding effect: “Anthropological files contain many examples of
societies, sure of their place in the universe, which have disintegrated when
they had to associate with previously unfamiliar societies espousing different
ideas and different life ways; others that survived such an experience usually
did so by paying the price of changes in values and attitudes and behavior.”

4. Robert Ascher and Marcia Ascher, “Interstellar Communication and Human Evolution,”
Nature 193, no. 4819 (1962): 940-941, reprinted in Interstellar Communication, ed. A. G. W.
Cameron (New York: W. A. Benjamin, 1963), pp. 306-308, esp. p. 307.

5. Proposed Studies on the Implications of Peaceful Space Activities for Human Affairs, Prepared
for the National Aeronautics and Space Administration by the Brookings Institution, Report of
the Committee on Science and Astronautics, U.S. House of Representatives, 87th Congress, 1st
session, 24 March 1961 (Washington, DC: GPO, 1961), pp. 215-216. The report was prepared
under the direction of Donald N. Michael, a social psychologist “primarily responsible for the inter-
pretations, conclusions, and recommendations in, and the final drafting of this report” (p. viii).
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This statement begs for elaboration and documentation. Over the past four
decades, anthropology has certainly tackled the problem of cultural contact
among terrestrial societies. But it has not systematically studied the possible
effects of extraterrestrial contact.

Already by the early 1960s, then, two roles had been identified for anthro-
pology in the context of SETT: the study of human evolutionary models as
analogies for extraterrestrial contact and the study of its potential repercus-
sions. Both roles embedded the problems and the promise of analogical think-
ing but, cautiously undertaken, held potential for further research.

Early SETI Overtures to Social Science

These ideas lay mostly fallow during the tumultuous decade of the 1960s,
when only two SETT searches were carried out, one in the United States
and one in the Soviet Union. The realization gradually dawned on SETI
proponents that the social sciences might be useful, even essential, to their
discussions. Nowhere was this more true than in the case of the cultural com-
ponents of the Drake Equation, which embodies all facets of cosmic evolu-
tion, including astronomical, biological, and cultural. In particular its last two
components—the probability of the evolution of technologically sophisticated
civilizations and the lifespans of such civilizations—were clearly in the realm
of the social sciences. This realization was in evidence at an international
meeting on CETT (Communication with Extraterrestrial Intelligence) held
in the Soviet Union in 1971 and organized by Carl Sagan, Phil Morrison,
Frank Drake, and their Soviet colleagues. It was sponsored jointly by the
National Academies of Sciences of the United States and the USSR at a time
when the Cold War was still very hot. Among those at the meeting were such
luminaries as Francis Crick, Tommy Gold, Freeman Dyson, Gunther Stent,
and Marvin Minsky. But also included in that landmark meeting were two
anthropologists, Kent Flannery of the University of Michigan and Richard
B. Lee of the University of Toronto, as well as historian William H. McNeill

6. On the use of analogy in astrobiology, see articles and references in Douglas A. Vakoch, ed.,

Astrobiology, History and Society: Life Beyond Earth and the Impact of Discovery (Heidelberg:
Springer, 2013). For a contemporary view of these problems in connection with the space
program, see Bruce Mazlish, ed., The Railroad and the Space Program: An Exploration in
Historical Analogy (Cambridge, MA: The MIT Press, 1965), passim. For the general use of anal-
ogy in thinking see Douglas Hofstadter and Emmanuel Sander, Surfaces and Tensions: Analogy
as the Fuel and Fire of Thinking (New York: Basic Books, 2013).
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of the University of Chicago. There they debated the natural scientists about
the evolution of technical civilizations. No conclusions were reached, but the
natural scientists were clearly interested in what the social scientists had to say.”

At least token representation of the social sciences became quite common
at gatherings where extraterrestrial intelligence was discussed. When NASA
sponsored a 1972 symposium at Boston University titled “Life Beyond Earth
and the Mind of Man,” anthropologist Ashley Montagu was among the
speakers His topic was the prospective reaction of humans to the discovery
of extraterrestrial intelligence. Montagu concluded that “it is the communica-
tion we make at our initial encounter that is crucial.” He recommended that
no government official be allowed to participate in any way in responding to
a signal but rather that “independent bodies be set up outside governmental
auspices, outside the United Nations, operating possibly within or in associa-
tion with a university, whose object shall be to design possible means of estab-
lishing frank and friendly communicative relations with beyond-Earthers.”
(The SETT Institute was founded 12 years later with message construction
eventually becoming one of its activities.) Furthermore, Montagu counseled,

I do not think we should wait until the encounter occurs; we
should do all in our power to prepare ourselves for it. The man-
ner in which we first meet may determine the character of all
our subsequent relations. Let us never forget the fatal impact we
have had upon innumerable peoples on this Earth—peoples of
our own species who trusted us, befriended us, and whom we
destroyed by our thoughtlessness and insensitivity to their needs
and vulnerabilities.®

Montagu’s point was again a plea for the study of culture contacts.

In the mid-1970s the scientific community and NASA in particular were
taking a more serious interest in SETL.? The guiding light of SETT at NASA
was John Billingham at NASA’s Ames Research Center in Moffett Field,

7. See Carl Sagan, ed., Communication with Extraterrestrial Intelligence (CET]) (Cambridge, MA:
The MIT Press, 1973), passim, esp. pp. 85-111.

8. Ashley Montagu, “Comments,” in Life Beyond Earth and the Mind of Man: A Symposium, ed.
Richard Berendzen (Washington, DC: NASA SP-328, 1973), pp. 24, 25.

9. Steven J. Dick and James E. Strick, The Living Universe: NASA and the Development of
Astrobiology (New Brunswick, NJ: Rutgers University Press, 2004), pp. 131—154; and Steven
J. Dick, “The Search for Extraterrestrial Intelligence and the NASA High Resolution Microwave
Survey (HRMS): Historical Perspectives,” Space Science Reviews 64, nos. 1-2 (1993): 93—139.
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California. It was he who organized a series of workshops, chaired by Philip
Morrison, with the goal of getting a NASA SETT program off the ground,
complete with NASA funding. Part of that effort was a workshop on cul-
tural evolution, which was chaired by Nobel laureate Joshua Lederberg and
included anthropologist Bernard Campbell. The workshop focused on the
evolution of intelligence and technology. The summary of the workshop,
published in the landmark NASA volume 7he Search for Extraterrestrial
Intelligence, edited by Philip Morrison, John Billingham, and John Wolfe,
asserted that “our new knowledge has changed the attitude of many special-
ists about the generality of cultural evolution from one of skepticism to a
belief that it is a natural consequence of evolution under many environ-
mental circumstances, given enough time.”'® The cultural evolution panel
discussed what evolutionary factors were responsible for hominid intelligence:
warfare, communication and language, the predatory nature of life on the
savannah. Arguing that evolutionist George Gaylord Simpson had been too
pessimistic, they even quantified the probability that both intelligence and
technology would evolve, assuming life had originated on any given planet.
That probability, they said, was 1 in 100. Campbell contended that planets
capable of producing intelligent civilizations “must have heterogeneous and
time-variable environments,” since on Earth evolution does not occur when
environments are stable and homogeneous.

Three years later Campbell participated in yet another landmark NASA
meeting on “Life in the Universe,” also organized by John Billingham and held
at NASA Ames. Here he discussed the evolution of technological species on
Earth in an attempt to gain insight into the question of extraterrestrial tech-
nological species. He described four stages of early technology development,
ranging from prototechnology (tool use and modification) and technology
itself (tool manufacture) to pyrotechnology (fire control and metal industries)
and energy control. He argued that in an extraterrestrial context, prototech-
nology would likely be common wherever animals have evolved, but more
advanced technology would probably occur only among strongly social species.
Technology, he concluded, “is adaptive, cumulative and generally progressive.
At its simplest it is older than reason. At its most advanced, it is the product of
cooperative undertakings by large numbers of highly intelligent organisms.”"!

10. Philip Morrison, John Billingham, and John Wolfe, eds., The Search for Extraterrestrial Intelligence
(SET) (Washington, DC: NASA-SP-419, 1977), pp. 49-52; for the agenda and a list of participants
in the Workshop on Evolution of Intelligent Species and Technological Civilizations, see pp. 275-276.

11. Bernard Campbell, “Evolution of Technological Species,” in Life in the Universe, ed. John
Billingham (Cambridge, MA: The MIT Press, 1981), pp. 277-285, esp. p. 285.



The Role of Anthropology in SETI

Early Social Science Overtures to SETI

Sporadic though they were, these early efforts through the 1970s demonstrated
the relevance of anthropology to SETT and constitute recognition of that fact
by the scientific community that sponsored them. However, they hardly tapped
the richness that anthropology holds for SETT. Were there proactive efforts on
the part of social scientists to tackle the subject, rather than waiting to be invited
to a SETT meeting? The first substantial evidence of such interest appears in the
proceedings of a symposium at the 1974 American Anthropological Association
(AAA), published in 1975 as a popular trade book titled Cultures Beyond the
Earth. The booK’s subtitle, 7he Role of Anthropology in Outer Space, is somewhat
misleading for several reasons: only two of its eight authors were card-carrying
anthropologists, it is a mixed volume including fictional stories as well as factual
analysis, and it is not in any sense systematic. But it does include a stimulating
foreword by futurist Alvin Toffler and an afterword by anthropologist Sol Tax;
it was sponsored by the AAA as part of a “Cultural Futuristics” symposium;
and, most important of all, it contains ideas that were at the time new and
sophisticated. In his foreword, for example, TofHler pointed out that “what we
think, imagine or dream about cultures beyond the earth not only reflects our
own hidden fears and wishes, but alters them.” He saw the book as important
because “it forces us to disinter deeply buried premises about ourselves.”*? This
is a straightforward but important point, one that we do not explicitly address
often enough. Contemplating extraterrestrial cultures forces us to do that, rais-
ing, as TofHler said, “the critique of our cultural assumptions to a ‘meta-level.”
Moreover, he argued, the cultures that anthropology traditionally studies are
all human and less technologically advanced; analyses of such cultures leave
vast areas of life unilluminated by contrast or comparison. Toffler went even
further, asserting that extraterrestrial anthropology

calls into question the very idea of cultures based on a single epis-
temology, of single time tracks or merely human sensory modali-
ties. It forces questions about intelligence and consciousness. It
makes one wonder whether our assumptions about probability
apply universally. In the course of all this, it also begins to give
intellectual shape to the whole question of space exploration and
its relationship to our world."

12. Alvin Toffler, foreword to Cultures Beyond the Earth: The Role of Anthropology in Outer Space, ed.
Magoroh Maruyama and Arthur Harkins (New York: Vintage Books, 1975), pp. vii—xi, esp. p. vii.
13. Toffler, foreword in Maruyama and Harkins, eds., Cultures Beyond the Earth, p. ix.
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This profound statement gives some indication of anthropology’s unrealized
potential in relation to SETL

It is one thing for a futurist to say such things. But in his afterword, Sol
Tax, professor of anthropology at the University of Chicago, endorsed and
elaborated these ideas. Extraterrestrial anthropology, he said,

removes itself from our planet to view “human nature” as a
whole. It envisions the opportunity to study the human behavior
and the change or development of human cultures under extra-
terrestrial conditions; to test the applicability of anthropological
knowledge to the design of extraterrestrial human communities;
and to develop anthropological models for quite different species
of sentient and intelligent beings by using, on a higher level, the
comparative methods by which we have come to understand
each earthly culture in contrast to others.

Moreover, Tax noted, “Only when we have comparisons with species that are
cultural in nonhuman ways—some of them maybe far more advanced than
we—will we approach full understanding of the possibilities and limitations
of human cultures.” Nor was this a fruitless undertaking, because “even if we
have no contact with nonhuman cultures in the immediate future, the models
that we meanwhile make require that we sharpen the questions that we ask
about human beings.”'* Studies of culture among animals are of course also
relevant here, especially in the evolution of culture, but they inevitably fall
in the more primitive direction. Contemplation of extraterrestrial cultures
allows us to approach the problem from the direction of more advanced cul-
tures, emphasizing that humans may not be on the upper end of a cultural
spectrum that includes species from other planets.

Between TofHler and Tax in this volume were two anthropologists, Roger W.
Wescott and Philip Singer. Wescott pointed out that anthropology brings both
strengths and weaknesses to the ETT problem. Among the strengths is the range
of its inventory of cultures, primitive and literate, extantand extinct. Among the
weaknesses is the fact that in his view anthropology tends to study the primitive
and prehistoric more than the modern cultures. SETT and space programs are
the purview of modern industrialized countries, and anthropologists are less
accustomed to operating within this context, much less with advanced extrater-
restrial civilizations. In a broader sense, however, the tools of anthropology are

14. Sol Tax, afterword in Maruyama and Harkins, eds., Cultures Beyond the Earth, pp. 200-203,

esp. pp. 202—-203.
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applicable. Wescott broached another problem with anthropology’s entry into
the SETT realm, one that concerned the natural scientists also in their time:
“Just as exo-biologists now run the risk of being called ex-biologists,” he wrote,
“so may anthropologists with extraterrestrial interests find themselves regarded
with suspicion by the more conservative members of their own profession.”"
Wescott also called attention to the anthropological relevance of studying cul-
tures and subcultures in Earth orbit, in lunar orbit, and on the lunar surface.
It is this aspect of extraterrestrial communities that Philip Singer addresses in
the same volume.'® This view particularly resonates now, almost 40 years later,
in light of NASA’s current interest in sending humans to Mars.

More substantial and influential than the 1974 AAA meeting on cultures
beyond the Earth was the response to a crisis for SETT after the mid-1970s. The
crisis was the so-called Fermi paradox, which asserts that if the galaxy is full of
intelligentlife, given the billions-of-years timescales involved, then at least some
intelligence should have colonized the galaxy and should have arrived on Earth
by now. Yet we do not see them, so “where are they?” Many scientists concluded
in the 1970s and 1980s that this argument provided strong empirical evidence
that extraterrestrials do not exist—“empirical” because we do not observe them
on Earth (unless one accepts the evidence for UFOs, which SETT enthusiasts
studiously avoid)."” The discussion of interstellar colonization was joined by
physical scientists, who calculated colonization rates and other relevant factors.
But the “diffusion” of cultures was primarily a problem for social scientists and
a problem familiar to cultural anthropologists.

One anthropologist in particular took up the challenge. Ben Finney,
professor of anthropology at the University of Hawai‘i and later chair of
that department, was well known for his work on Polynesian migrations.

15. Roger W. Wescott, “Toward an Extraterrestrial Anthropology,” in Maruyama and Harkins, eds.,
Cultures Beyond the Earth, pp. 12—26, esp. pp. 13—14.

16. Philip Singer and Carl R. Vann, “Extraterrestrial Communities—Cultural, Legal, Political and
Ethical Considerations,” in Maruyama and Harkins, eds., Cultures Beyond the Earth, pp. 83—101.

17. For the Fermi paradox crisis in SETI, see Dick, The Biological Universe, pp. 443—-454. The original
articles in the mid-1970s stating the paradox are Michael H. Hart, “An Explanation for the Absence of
Extraterrestrials on Earth,” Quarterly Journal of the Royal Astronomical Society 16 (1975): 128-135;
and David Viewing, “Directly Interacting Extra-Terrestrial Technological Communities,” Journal of the
British Interplanetary Society 28 (1975): 735—744. A collection of articles on the subject is found in
Michael H. Hart and Ben Zuckerman, Extraterrestrials: Where are They? (New York: Pergamon Press,
1982), 2nd ed. (Cambridge: Cambridge University Press, 1995). For a thorough discussion of possible
answers to the Fermi paradox, see Stephen Webb, Where is Everybody? Fifty Solutions to the Fermi
Paradox and the Problem of Extraterrestrial Life (New York: Copernicus Books, 2002).
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He began his path-breaking work with the NASA SETT community in the
mid-1980s, commencing perhaps the most sustained connection of a single
anthropologist with SETI. Under a National Research Council program to
bring university scientists into government labs, Finney applied anthropologi-
cal methods to SETT’s assumptions. He challenged some of its assumptions
on the basis of terrestrial experience with deciphering ancient Egyptian and
Mayan inscriptions.'®

Most important was the book Interstellar Migration and the Human
Experience, edited by Finney and Eric Jones. The result of a conference
on interstellar migration held in 1983 at Los Alamos National Laboratory
(LANL), where Jones worked as an astrophysicist, this collection of essays
concentrated on yet another aspect of SETI, the possibility of interstellar
colonization. Finney and Jones invited anthropologists, demographers, his-
torians, paleontologists, and philosophers as well as astronomers, physicists,
and machine intelligence specialists to discuss the subject of interstellar
migration. Among the anthropologists were Joseph Birdsell, Nancy Tanner,
and Finney himself. On the basis of humanity’s evolutionary and historical
past, and its characteristic expansionary, technologically innovative, and
inquisitive nature, Finney and Jones made this prediction in the volume’s
epilogue: “Mankind is headed for the stars. That is our credo. Our descen-
dants will one day live throughout the Solar System and eventually seek to
colonize other star systems and possibly interstellar space itself. Immense
problems—technical, economic, political, and social—will have to be solved
for human life to spread through space.” They recognized the dangers of
hubris and of repeating discredited expansionary and imperialistic themes
of history. Yet they concluded that “although we obviously cannot predict
that human descendants will colonize the entire Galaxy, we are betting that
they will try.”" This dispersion of humanity among the stars would bring not
only cultural diversity but also new species descended from humans, as well
as new cultures. They did not resolve the Fermi paradox. But whether life on
other planets turns out to be alien or descended from humans, anthropolo-
gists and social scientists in general will surely be anxious to study cultures
beyond Earth.

18. Ben Finney and Jerry Bentley, “A Tale of Two Analogues: Learning at a Distance from
the Ancient Greeks and Maya and the Problem of Deciphering Extraterrestrial Radio
Transmissions,” Acta Astronautica 42, nos. 1012 (1998): 691-696, reprinted in expanded
form as chapter 4 of this volume.

19. Ben R. Finney and Eric M. Jones, eds., Interstellar Migration and the Human Experience
(Berkeley: University of California Press, 1985), pp. 333-339, esp. pp. 338—-339.
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The Past 25 Years: Mutual Benefits?

Over the past quarter century the interaction of SETT and the social sciences
can only be described as sporadic. At professional meetings of the International
Astronautical Federation (IAF) and the International Astronomical Union
(IAU) and at international bioastronomy meetings with a variety of sponsors,
social science has been only an occasional companion to the natural sciences.
The proceedings of the IAF SETT Committee sessions, published as special
issues of Acta Astronautica, sometimes represented anthropological or societal
interests, especially in the 1980s and 1990s. Finney, for example, continued
to examine the probable effects of contact from an anthropological point of
view.*® A series of triennial international bioastronomy meetings inaugurated
in 1984, with the IAU as an occasional sponsor, began to show an interest
in social science aspects of SETI with its 1993 meeting, again focusing on
consequences of the discovery of ETI but also touching on other aspects.!
And, more generally, University of Hawai‘i sociologist David Swift under-
took a series of revealing interviews with SETT pioneers that remains a rich
resource for future work.?

In the early 1990s, on the eve of the inauguration of the NASA SETI
program in October 1992, John Billingham led a series of workshops on
“Cultural Aspects of SETL,” known as the CASETT Workshops. For the first
time social scientists were fully integrated into the discussion of the impli-
cations of contact with extraterrestrials. Four focus groups were formed to
address history, human behavior, policy, and education, each with a mix of

20. Ben Finney, “The Impact of Contact,” in SETI Post-Detection Protocol, ed. Jill Tarter and
Michael Michaud, Acta Astronautica 21, no. 2 (1990): 117-121. This volume represents
papers from 1986—1987 presented at the IAF SETI meetings.

21. For example, a section titled “SETI: Societal Aspects” at the 1993 meeting included papers
by lvan Almar, “The Consequences of Discovery: Different Scenarios,” and Steven J. Dick,
“Consequences of Success in SETI: Lessons from the History of Science,” both of which were
later published in Progress in the Search for Extraterrestrial Life, ed. G. Seth Shostak, ASP
Conference Series, vol. 74 (San Francisco: Astronomical Society of the Pacific, 1995), pp.
499-506 and 521-532. Among other social science papers, the 1999 meeting included a
paper by Douglas A. Vakoch, “Three-Dimensional Messages for Interstellar Communication,”
which was published in Bioastronomy '99: A New Era in Bioastronomy, ed. G. A. Lemarchand
and Karen Meech, ASP Conference Series, vol. 213 (San Francisco: Astronomical Society of
the Pacific, 2000), pp. 623—-628.

22. David W. Swift, SETI Pioneers: Scientists Talk About Their Search for Extraterrestrial Intelligence
(Tucson: University of Arizona Press, 1990).
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natural and social scientists. The three recommendations produced by the
history group (which included historians John Heilbron, Steven Dick, Karl
Guthke, Jill Conway, and Ken Kenniston; anthropologist Ben Finney; and
SETI scientist Kent Cullers) are relevant here:

1. Itis important that NASA study appropriate analogies drawn from
earlier human experience, while emphasizing that they are rough
guides for thinking about SETT and not precise predictors of
the future.

2. Study should be concentrated on analogies based on the transmis-
sion of ideas within and between cultures in preference to analogies
based on physical encounters.

3. NASA’s educational programs should place SETT within the his-
torical context of humankind’s effort to comprehend its place in
the universe and to understand the nature and possibility of other
intelligent life.”

The second recommendation, in particular, posed a challenge to the conven-
tional thinking that radio contact with ETT would be analogous to physical
culture contacts on Earth, an idea elaborated at a bioastronomy conference
in 1993, the year following the conference.” A few individuals have tack-
led SETT from the social science perspective. In After Contact: The Human
Response to Extraterrestrial Life, psychologist Albert Harrison led the way,
showing how fields such as psychology, sociology, and anthropology can be
used as an aid to thinking about implications of contact, an approach that may
be generalized to astrobiology. In particular he advocates an approach called
Living Systems Theory, in which what we know about organisms, societies,
and supranational systems on Earth can be used to discuss the outer-space
analogues of aliens, alien civilizations, and the galactic club. While he does not
himself tackle the anthropological aspects, Harrison recognizes their potential
role.” Canadian futurist Allen Tough has undertaken research on the impact
of “high-information” contact with extraterrestrials and has encouraged such

23. John Billingham et al., eds., Social Implications of the Detection of an Extraterrestrial

Civilization:, A Report of the Workshops on the Cultural Aspects of SETI held in October
1991, May 1992, and September 1992 at Santa Cruz, California (Mountain View, CA: SETI
Press, 1999).

24. For more on this issue, see Dick, “Consequences of Success in SETI: Lessons from the History
of Science,” in Shostak, ed., Progress in the Search for Extraterrestrial Life, pp. 521-532.

25. Albert A. Harrison, After Contact: The Human Response to Extraterrestrial Life (New York and
London: Plenum, 1997), pp. 5-8 and 151.
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research through specialized conferences on the subject.** More recently, the
Canadian anthropologist and archaeologist Kathryn Denning has not only
provided a variety of keen anthropological insights into SETT but has also
become a respected member of the SETT community.”’

The work of Douglas Vakoch on interstellar message construction, with its
emphasis on the relation between language and culture, has much in common
with linguistic anthropology.”® Vakoch has also been instrumental in rally-
ing the anthropology community to the study of SETI. The session titled
“Anthropology, Archaeology and Interstellar Communication” at the 2004
annual meeting of the American Anthropological Association—30 years after
the previous AAA meeting on the subject—demonstrates the possibility of a
larger role for anthropologists in SETT. That role ranges from the scholarly to
the popular; among the best-known anthropological contributions to SETT
are the science-fiction novels of anthropologist Mary Doria Russell.”?

In the most general sense it is cultural evolution that drives the relationship
between SETT and anthropology. If, as most SETT proponents believe, non-
human intelligence in the universe is millions or billions of years old, we know
only one thing for certain: cultural evolution will have occurred. One can
speculate on exactly what the result might have been. The universe may, for
example, be postbiological, full of artificial intelligence, precisely because one
must take cultural evolution into account.”” But, given intelligence beyond
the Earth, the fact of the occurrence of extraterrestrial cultural evolution is

26. Allen Tough, ed., When SETI Succeeds: The Impact of High-Information Contact (Bellevue, WA:
Foundation For the Future, 2000).

27. For a recent example of her work, with numerous references, see Kathryn Denning, “Social
Evolution,” in Cosmos and Culture: Cultural Evolution in a Cosmic Context, ed. Steven J. Dick
and Mark Lupisella (Washington, DC: NASA SP-2009-4802), pp. 63—124.

28. Douglas A. Vakoch, “Constructing Messages to Extraterrestrials: An Exosemiotic Perspective,”
Acta Astronautica 42, nos. 10-12 (1998): 697—704; Vakoch, “The View from a Distant Star:
Challenges of Interstellar Message Making,” Mercury 28, no. 2 (1999): 26-32; Vakoch,

“The Dialogic Model: Representing Human Diversity in Messages to Extraterrestrials,” Acta
Astronautica 42, nos. 10-12 (1998): 705—710; Vakoch, “The Conventionality of Pictorial
Representation in Interstellar Messages,” Acta Astronautica 46, nos. 10—12 (2000): 733—736.
These are only a sampling of Vakoch’s many articles over the past 15 years.

29. See Mary Doria Russell, The Sparrow (New York: Villard Books, 1996), and Children of God: A
Novel (New York: Villard Books, 1998).

30. For a more detailed discussion of this idea, see Steven J. Dick, “Cultural Evolution, the
Postbiological Universe, and SETI,” International Journal of Astrobiology 2, no. 1 (2003):
65-74.
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not open to doubt and is fundamentally a problem of anthropology. SETT is
at the center of the question of cultural evolution in a cosmic context, and the
study of culture in relation to cosmos may in time illuminate both terrestrial
and extraterrestrial cultures.”!

Summary

Historically anthropology has made sporadic contributions to SETT in the
following areas, each of which should be systematically elaborated:

1. Evolution of Technological Civilizations. Using empirical data from
terrestrial cultures, anthropologists can shed light on the likelihood
of the evolution of technological civilizations, their natures, and
their lifespans. This is a problem of physical anthropology, and the
potential of this approach has been realized since the early 1960s.

2. Cultural Contact. Using analogical studies of cultural contacts
on Earth, anthropologists may illuminate contact scenarios with
ETI, extending cultural anthropology to the extraterrestrial realm.
However, because SETT envisions remote radio contact with ET1,
rather than physical contact, the transmission of ideas may provide
a better model for SETT. Should physical contact be made in the
distant future with cultures beyond Earth, cultural anthropology
and even archaeology will become more directly relevant.

3. Interstellar Message Decipherment and Construction. Philip Morrison
has argued that deciphering an interstellar message may be a long-
term project, requiring the efforts of many scholarly disciplines
to complete. Linguistic anthropology has a role to play both in
deciphering and constructing interstellar messages.

4. Cultural Diffusion. Analogical studies of human migration on
Earth may illuminate the Fermi paradox of extraterrestrial civiliza-
tions. Beyond SETI, migration studies will also be applicable to
extraterrestrial human cultures wherever they may be established.

A start on these topics has been made with the volume Interstellar
Migration and the Human Experience.
All of these approaches belong under the rubric of cultural evolution and
relate directly to the study of SETI as the third component of the Drake
Equation. Whether applying the data and lessons of terrestrial cultural

31. Steven J. Dick and Mark Lupisella, eds., Cosmos and Culture: Cultural Evolution in a Cosmic
Context (Washington, DC: NASA SP-2009-4802).
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evolution to extraterrestrial cultures, tackling the implications of extrater-
restrial cultural contact and communication, or studying human migration
in a biological or a postbiological universe, anthropology has much to offer
both in terms of data and approach. Other branches of the social sciences may
prove useful in the long-term future. For example, should physical contact
be made with extinct extraterrestrial civilizations, the methods of archaeol-
ogy will become relevant. Soviet SETT scientists have especially emphasized
this in the context of extraterrestrial artifacts that might be discovered in the
exploration of the solar system. In any case, anthropologists are uniquely
qualified by knowledge and training to contribute to SETI. In turn, the
extraterrestrial perspective that many of us in the SETT field have found so
invigorating also has much to offer the discipline of anthropology, both in
expanding its boundaries, its insights, and its tools and in reassessing cultures
on Earth and seeing them anew.

Finally, the participation of anthropologists in SETT fits into the larger
project of bringing the social sciences and humanities into SETI.** This
endeavor could advance E. O. Wilson’s idea of “consilience,” the unity of
knowledge. Ben Finney has made this point, arguing that SETT “has the
potential for playing a major role in transcending intellectual boundaries.”
In my 40 years’ experience working in this field, I have found nothing that
has greater potential to unify knowledge than the idea of extraterrestrial intel-
ligence. Moreover, the appeal of the idea to students makes SETT an ideal tool
for implementing a unified knowledge curriculum in schools, work already
being done at the SETT Institute and elsewhere.

32. Albert Harrison et al., “The Role of the Social Sciences in SETI,” in Tough, ed., When SETI
Succeeds, pp. 71-85.

33. Edward 0. Wilson, Consilience: The Unity of Knowledge (New York: Alfred A. Knopf, 1998);
Ben Finney, “SETI, Consilience and the Unity of Knowledge,” in Lemarchand and Meech, eds.,
Bioastronomy '99, pp. 641-647; reprinted in Tough, ed., When SETI Succeeds, pp. 139-144.
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CHAPTER FOUR

A Tale of Two Analogues
Learning at a Distance from the
Ancient Greeks and Maya and the
Problem of Deciphering Extraterrestrial
Radio Transmissions'

Ben Finney and Jerry Bentley

Preface

During the mid-1980s I spent a little over a year working in a trailer parked
near the huge wind tunnels at NASA’s Ames Research Center on the shores
of San Francisco Bay. A sign written in large bold letters and displayed in one
of the trailer’s windows—“ET, Phone Home”—hinted that something out of
the ordinary might be going on inside. In fact, the trailer served as an overflow
office for NASA’s fledgling SETT program, which was then developing the
means to detect radio signals hypothesized to have been sent by extraterrestrial
civilizations. I was there to work alongside SETT researchers, using my anthro-
pological background and knowledge to assess their rationale and procedures
for trying to establish contact with extraterrestrials, as well as to consider
the possible impacts on humanity if the enterprise succeeded. At that time I
had already conducted a number of unusual research projects, most recently
reconstructing a Polynesian voyaging canoe and sailing it over legendary
migration routes to resolve issues about Polynesian migrations. Yet working
at Ames alongside SETT astronomers, physicists, computer specialists, and

1. Aversion of this chapter was published earlier in a special issue of Acta Astronautica; see Ben
Finney and Jerry Bentley, “A Tale of Two Analogues: Learning at a Distance from the Ancient
Greeks and Maya and the Problem of Deciphering Extraterrestrial Radio Transmissions,” Acta
Astronautica 42, nos. 10—12 (1998): 691-696. The opening section here (“Preface”) is a new
addition, written by Ben Finney specifically for this collection.
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others in their daring quest to contact the ultimate “others” proved to be an
even more exotic and thought-provoking experience.

The epiphany that had steered me indirectly toward SETT came in 1978
when I was writing up an experimental canoe voyage from Hawai‘i across the
equator to Tahiti, navigated without instruments or charts. By then linguists,
archaeologists, and others had made good progress in tracing the migration
of ancestral Polynesians from Southeast Asia into the open Pacific, and our
voyaging research was beginning to provide data and insights supporting
the hypothesis that Polynesians had intentionally explored and settled the
Pacific—as opposed to the then-popular null hypothesis that their canoes
and navigation methods were so crude that they could only have been cast-
aways driven eastward by wind and current. Nonetheless, I realized that for
want of precise information on what the ancient voyagers actually thought,
said, and did, we would never know exactly why and how they pushed the
human frontier so far into the ocean. That’s when it hit me that if T was truly
interested in human migration into new habitats, and not just the Polynesian
experience, then I had an opportunity to study firsthand the beginnings of
a much more portentous migration that might eventually take humanity
beyond Earth and into the cosmos.

But I could hardly write a grant proposal to study “space migration” and
expect to get it funded by the National Science Foundation or any other
agency that supports anthropological research. Instead, I started reading the
literature on human spaceflight and attending space conferences. At the 1980
congress of the International Astronautical Federation (IAF) held in Rome, I
wandered into a fascinating symposium on SET], a topic I had only vaguely
heard about. Papers by John Billingham, Jill Tarter, and others immediately
intrigued me because they offered the prospect of humans expanding into
space intellectually rather than attempting the daunting (and, according to
Barney Oliver, energetically impossible) task of physically migrating to other
star systems. Afterward I corresponded with Billingham, the head of SETI
at Ames, about how I might participate in the NASA effort, and he recom-
mended that I apply for a grant from a program of the National Research
Council designed to allow university scientists to spend a year in govern-
ment laboratories. But just after [ submitted my proposal, Wisconsin Senator
William Proxmire struck. He awarded SETT a “Golden Fleece” as a foolish
waste of government funds and contributed to the demise of NASA’s pro-
gram. When funding was restored two years later, I was offered a fellowship
and went to work in the SETT trailer.

Asaresidentanthropologist, I wanted to learn about SETT, much as I would
about any other culture I had chosen to study. In addition to studying the sci-
ence and technology involved in sending and receiving messages, above all I
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sought to understand the ideas and logic behind searching for extraterrestrial
messages, deciphering any messages detected, and deriving useful information
from these. This meant reading the scholarly literature on SETT, which at that
time was sparse; attending SETT conferences; interviewing SETT scientists and
technicians; listening to them discuss issues among themselves; and present-
ing papers at SETT symposia about my research. However, I did not take the
antagonistic approach of so-called science studies as then practiced by a group
of sociologists bent upon exposing what they considered to be the epistemo-
logical naiveté and dangerous hubris of scientists. If anything, I was biased
in favor of SETT and those who were involved in what I regarded as a noble
quest. Nonetheless, I did find some of the SETT scientists’ thinking question-
able—especially when they employed analogies based primarily on Western
experience to speculate about the nature of ET civilizations and behavior.
For example, according to SETT advocates, many of the civilizations that
might be contacted will be so many light-years away that the prospect of any
meaningful conversations with distant ET interlocutors would be very dim.
For the foreseeable future, we will therefore just listen. Furthermore, because
of NASA’s vulnerability to public criticism, in the mid-1980s SETT research-
ers at Ames studiously avoided even talking about sending messages into the
cosmos. They feared that any such transmissions would be perceived by the
public as exposing Earth to potentially hostile aliens, and that citizens’ anxiet-
ies could, when expressed in letters to their representatives, bring the wrath
of Congress down on NASA. (Of course, as Frank Drake pointed out, we
were already giving our position away through powerful radar and television
transmissions.) Accordingly, these scientists went out of their way to emphasize
that they would attempt only to receive messages and not to transmit them.
For those who asked how it would be possible to learn anything from listen-
ing to messages sent tens, hundreds, or thousands of years ago, they had an
ingenious answer: “But we have already had the experience of learning from the
ancient Greeks through one-way messages from the distant past.” They were
referring to the transmission of classical Greek science and learning to Western
Europe in late medieval and Renaissance times through the intermediary of
Arab scholars and others who had studied and translated ancient Greek texts.
As much as [ was intrigued by this analogy, I could not help but think that
the challenge faced by medieval Western Europeans learning at a distance from
ancient Greeks was trivial compared to the task of deciphering and understand-
ing interstellar messages. I thought that a more useful terrestrial analogy might
be derived from the efforts to decipher ancient scripts of cultures far removed
from the classical world I had a case in mind: the long struggle to translate the
hieroglyphs carved on ancient Maya temples and vividly painted on pottery
and pages of the few codices that survived Spanish colonization. While working
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toward my doctorate in the early 1960s, I had studied ancient Maya culture
and the attempts to decipher the hieroglyphs. By then scholars had cracked the
Maya’s numbering system and their elaborate calendrical cycles based on the
apparent movements of the Sun, Venus, and other heavenly bodies. Particularly
because some scholars were then speculating that Maya writing might turn
out to be primarily mathematical, calendrical, and astronomical-astrological in
nature, the Maya case seemed like a much closer parallel to SETT issues than
protracted ancient-to-medieval European knowledge transfers.

However, I didn't get around to investigating the Maya case until long after
I had left the SETT trailer and returned to my university duties in Hawai'i.
In 1994 John Billingham asked me to present a paper ata SETT session to be
held later that year at the International Astronautical Federation congress in
Jerusalem. He suggested that I might address the analogy between SETT and
the delayed transfer of knowledge from ancient Greece to medieval Europe.
“Well,” I replied, “I could, but I would rather focus on the Maya case,” and
explained why. John agreed, so off I went to the library to catch up on the
latest advances in Mayan decipherment studies.

Indeed, I did find the Maya case relevant to SETI thinking but not at all
in the way I had previously imagined. The expectations that Maya writing
would turn out to be primarily mathematical, calendrical, and astronomical
in content did not pan out. Instead it proved to be largely focused on the
histories of kings, ruling dynasties, and their wars. Furthermore, it became
apparent that a fundamental fallacy had delayed the translation of Maya
hieroglyphs, the same one that had for so long kept scholars from reading
Egyptian hieroglyphic writing. This was the assumption that the glyphs rep-
resented ideas as a whole independent of spoken language. In both cases, it
was not until scholars approached the glyphs as symbols for the phonemes
and morphemes of speech, studied the modern languages descended from
ancient Egyptian and Mayan, and discovered translation keys (such as Egypt’s
famous Rosetta Stone) that they were able to decipher the hieroglyphic texts. I
therefore wrote my paper as a cautionary tale for SETT scientists who believed
that extraterrestrial radio messages would be readily decipherable because they
would mainly be mathematical and scientific in content and form.

Never have any of my conference papers caused such uproar. During the
question-and-answer period, I was lectured on prime numbers and physical
constants and told I ought to know that science and mathematics are uni-
versal languages that must be shared by any truly intelligent life-form. Jean
Heidmann, the ebullient astronomer who was chairing the session, inter-
jected that civilizations anxious to share their experience and knowledge
didn’t need to send mathematical and scientific primers. All they had to do
was transmit their encyclopedia, which other truly intelligent beings should
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be able to understand with the aid of powerful computer algorithms. Only
at the end of the discussion did someone come to my defense, a semioti-
cian and computer specialist. “Of course,” he calmly observed, “you need
a key to decipher a totally alien message.” Nonetheless, Heidmann and the
rapporteurs of the session recommended that my paper be submitted for
publication in Acta Astronautica. The reviewers recommended publication,
although one suggested that in focusing so much on the Maya case I had not
really explained the delayed transmission of knowledge from ancient Greece
to Western Europe. Accordingly, I recruited Jerry Bentley, the founding editor
of the Journal of International History and a historian who takes a global view
of human events, to analyze more fully the knowledge transfer from ancient
Greece to medieval Western Europe. Our joint paper, reprinted here with
minor revisions, was subsequently published in Acza Astronautica.

Introduction

Can encounters between terrestrial civilizations help us think about making
radio contact with extraterrestrial civilizations? The commonly suggested
examples of the brutal impact of technologically powerful invading peoples
on indigenous populations do not directly apply since radio contact would
be intellectual only. There is, however, a type of encounter between terrestrial
civilizations that occurs without any physical contact and involves the passive
transmission of knowledge from one civilization to another without any pos-
sibility of an actual conversation. Here on Earth such encounters have occurred
whenever scholars have been able to decipher ancient texts—be they written in
books, engraved on stone or clay, or painted on pottery—and learn from the
extinct civilizations that had produced them. One such encounter occurred
during medieval times when Western European scholars began to learn about
ancient Greek philosophy and science from translated texts. Since the knowl-
edge gained from these texts is said to have stimulated Western learning and the
development of modern science, SETT theorists have proposed this case as an
analogue for how we might intellectually benefit from deciphering and study-
ing radio transmissions from an advanced extraterrestrial civilization without
(or before) attempting two-way communication.

2. J. L. Heilbron, J. Conway, K. Cullers, B. Finney, and S. Dick, “History and SETI,” in Social
Implications of the Detection of an Extraterrestrial Civilization: A Report of the Workshops on
the Cultural Aspects of SETI Held in October 1991, May 1992, and September 1992 at Santa
Cruz, California, ed. J. Billingham et al. (Mountain View, CA: SETI Institute, 1990), pp. 1-26.
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From Ancient Greece to Medieval Western Europe

During classical times, Greek learning spread throughout the Mediterranean
basin. After the collapse of the Roman Empire in the 5th century AD, the
study of Greek philosophy and science largely disappeared in Western Europe,
along with an understanding of the Greek language itself. Knowledge of
classical Greek philosophy and science was fully maintained, however, in the
Byzantine and Arab worlds. Greek scholars of the Byzantine Empire con-
tinued to study classical texts, and until the fall of the empire in AD 1453,
they maintained a lively tradition of commenting on classical authorities and
adapting them to contemporary needs. Meanwhile, beginning in the 7th
century AD, Arab peoples encountered classical Greek thought—along with
classical Persian and Indian learning—as they expanded to the north, east,
and west under the banner of Islam. Muslim scholars translated the works of
Aristotle, Plato, and other classical Greek scholars into Arabic, and during
the next half millennium sought to reconcile Islamic values with the secular
traditions of Greek philosophy and science, as well as with Indian medicine
and mathematics.

During the medieval period, Western European scholars were therefore
able to turn to the Byzantine Empire and centers of Islamic scholarship
in Sicily and Spain to recover knowledge of classical Greek learning.’> For
example, Islamic scholarship played a major role in bringing Aristotle to the
attention of Roman Catholic philosophers and theologians. Although the
Neoplatonic thoughts of Ibn Sina, or Avicenna (AD 980-1037), commanded
the most respect in the Arab world, the works of those Islamic philosophers
who looked to Aristotle for inspiration suggested the possibility of a powerful
synthesis between analytical thought and religious faith. The most influential
was Ibn Rushd (AD 1126-1198), also known as Averroes, who produced
voluminous commentaries on Aristotle. Ibn Rushd spent most of his career
in Cordoba, Seville, and Marrakesh, where Jewish scholars became familiar
with his work. They discussed it widely among themselves and helped make
it known among Christian scholars, some of whom undertook their own
translations of the texts from Arabic to Castilian. Having thus become aware
of the explanatory power of Aristotle’s thought, Christian philosophers and
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