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ABSTRACT

Although the search for extraterrestrial life is a priority for NASA and other space
programs, no government has policies addressthgr the bioethical or property rights
issues that would quickly evolve from such a discovery. This dissertation employs
methods of political futures studies to examine the interrelatedness of bioethics and
intellectual property rights as they might §pfo extraterrestrial life, broadly defined,

and proposes policy to guide the effort. Included are discussions of biological taxonomy
and the related history of largely Western bioethical philosophy and concepts of life as
property. It argues thathtesetend toarbitrarily discriminateamong organisms and

allocate bioethical regard based on histories of cultural practicarthatappropriate

when applied to extraterrestrial entities. Commercial and scientific research interests in
extraterrestrial l& alsohave the potential to devalue bioethical regard. The political
context of outer space is discussed as an appropriate stage for expanding bioethical
standards based on justice and nonviolence that could potentially be appliadhon E
Theoreticalork of John Rawls and others provides guidance on how the interests of
extraterrestrial life as well dature generations amgbsthuman life might be
representedContemporary political instruments regarding management of the biological
resources of glbal commons areas, such as the Antarctic Treaty and the International
Law of the Sea, are assessed as models for creating ptwigade extraterrestrial

biological discoveries within the framewargrovided by the Outer Space Treaty and the

Moon Agreanent
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CHAPTER 1
INTRODUCTION

One of thebig opportunities of spadeindeed one of its major reasofts space
settlement$ should be to imagine, invent, create, anetreate new formef
everything.
James Dator Social Foundations of Human Space Exploration
(2012, 66

1.1 Premisescopeand goals

The advent of technologies enabling the search for-gattrastrial biological entities
provides a rare opportunity to recoraieur ethical, economic, and philosophical
relationships with notnuman life, broadly defined. Such relationships have the potential
to be relatively free of many of the constraints that have framed and limited associated
philosophies and policies regard terrestrial life in the pasdt.But the temporal window
available for these reconsiderations is closing. From the instant such extraterrestrial
entities are discovered onward, opportunities to craft enlightened protocols and policies
less biased andafined by predominantly utilitarian and exploitative motives will
diminish rapidly. The substantial advantages of novelty will be lost.

How are we to act in our search for extraterrestrial entities? How are we to respond
should our searching profeiitful? And how do we achieve those goals?

This dissertation terms members of the extraterrestrial class under consideration as

"extraterrestrial biological entities" (ETBE) as opposed to using more common terms

such as "life" or "living organism&.The term is more inclusive and broader in scope. It

is especially employed to aid in breaking the tendency to compare (and thus classify or

rank, both taxonomically and philosophically) new forms encountered with what is

familiar here on Earth. Such conmgans would likely be misleading and prejudicial

that:

1T ETBE have yet to be discovered, existin

were written specifically for Earth and solely as a result of observation of Earth's
life may be challenged asaccurate or misleadin@lazen 2007, 242 For
example, there are still numerous references in cuiterature that all life,
extraterrestrial as well as terrestrial, must be limited to calased forms
(Greenberg 2001 The reasoning is that carbon is the only element with an
atomic structure capable of forming the variety of complex organic compounds
required for the cellular and biochemlis&ructures and metabolism required.
However, while there are strong arguments for why siticased forms would be
biochemically difficult, it is premature to state that it would be impossible given

'iTerrestrialo is used throughout to denote Earth a
aquatic), including living organisms and actions specific to the planet.
2 The abbreviation ETBE will designate both singularca p | ur al forms (i .e., it wil

and fientitieso).



the range of environments likely to be found in thevdrse(Bennett and Shostak
2007).3

1 ETBE includesvidence of extinct and dormant forms and their possible
biochemical and metabolic productalso included are landscapegh
biological components. On Earth, these are frequentljosely interwoven with
life itself that the two, life and ecosystem, may be indiscernible; one often blends
with the other. This may prove especially true in the context of the unknowns of
novel extraterrestrial worlds.

T The defi nit i omarthovériesividelyf teete ismegereral@greement
as to a comprehensive list of what is required for an entity to be considered alive.
We arefinding life thriving in habitats and at environmental extremes that a few
decades ago were believed lethalltdife, such as hot springs with temperatures
to 131 C (267 F); over 1.5 km (over 1 mile) deep in African mines and in mud
from the bottom of the Challenger Deep, a depth of over 10.6 km (6.5 miles); in
extremely acidic and alkaline environments; and ukdemeterthick Antarctic
ice (Sullivan and Baross 200Wolfe-Simon, Blum et al. 209 Autotrophic
microbial ecosystems have been discovered living inside of (W¢kson 2002.°
Deinococcus radiodurans a bacterium that can survive the absorption-of 1
million units of radiation (rads), a dose 1,000 times that which would kill a
human. What we currently believe to be the limits of life may be challenged as we
develop the technologies to expand ourdeé#or it on Earth (e.g., deeper in the
Earthoés crust).

1 Lastly, ETBE, as used in this dissertation, is purposely limited to considerations
of nonsapient forms unless expressly included/hile data generally do not
exclude the possibility that thereasnbe or has been n@apient life on other
bodies in our Solar System, save Earth there is no evidence pointing to the past or
present existence of sapient life.

1 The ethical issues that may emerge regarding the effect of extraterrestrial sapience
on humans are beyond the scope of this dissertatibiie true that what may be
discoverec oul d cl osely resemble Earthodés | ife
assumption prior to discovery. We must remain open to the amazing novelty of
what we may find and resist the temptation to assign judgmental classifications
t hrough such isst ajtuesnie nat sb aacst,e riliiutmo or At

3 One of the attributes of carbon that makes it especially useful in biochemistry is that its structure allows it
to bond with four other atoms simultaneously. This allows the eletmdoitm a great variety of different
compounds and structures in addition to allowing both the stronger and weaker bonding that is essential for
metabolism and cellular energy transfer. Silicon is the only element that is relatively abundant on Earth
tha al so allows four bonding points. However, silic
so compounds formed are more fragile. And, as anyone familiar with silicon lubricants and coatings
knows, there are problems with it interacting withter. Lastly, while carbon can readily bond to exist in a
gaseous state (e.g., carbon dioxide) at temperatures that allow liquid water, silicon cannot. In that carbon
based organic molecules (such as amino acids) have been detected within metewatespthof that

such molecules exist off of Earth.

4 Pyrolobus fumarii a bacterium, can reproduce at 42 2239F) and ceases growing at its lower limit of

90°C (194F) (Wilson 2002). Thgreen algdunaliella acidophilais able to survive and reproduatpH

0, an acidity close to that of 10Bgdrochloric acidRothschild and Mancinelli 2002)

5 SLIME (Subsurface Lithoautotrophic Microbial Ecosystems)

6 The relevance of the definitions of sapience and sentience, howevehallenged.
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i fe. o That comparative approach serv
own world and distort our ethical consideration of its exist¢Hegnes 199D

The United States NationAkronautics and Space Administration (NASA) has pledged
that the search for extraterrestrial life is a high priority among their prodASA

2003 Bertka, Roth et al. 200 Boss, Young et al. 2008IASA 2010. The Obama
Administration has announced goals of a human presence on Mars and missions to
asteroidg§Chang 201 In addition, the policy emphasis on space flight as a
predominantly government initiative is decidedly shifting toward private commercial
venturegBorenstein and Chang 201’

Current efforts to seek ETBE and assess its probability employ several methodologies.

1 Seeking signs of more technologically advanced entities is a priority mission for
the Search for Extraterrestrial Intelligence Institute (SETI). Using priyradio
telescopes, SETI listens for patterns and anomalies among radio and other
electromagnetic wave frequencies not likely generated by natural systems (e.g.,
not emitted by a pulsar). Like our own radio, microwave and other transmissions,
if detectedrom outside our Solar System they would be indicative of
technological development and, therefore, provide evidence of past or present
intelligent life (Harrison 1997SETI 2013.2

1 All known living sysems on Earth modify their chemical environment. It is
reasoned that should biological processes be occurring elsewhere in the Universe,
similar signature changes would be evidg¢mvelock 196% Lovelock 2000.

These would include alterations of atmospheres which may be detectable through
remotesensing andnalysis. Whether ETBE may be intelligent or not is
irrelevant to such c hdramgtieadlyymodifiadbyliiedo s at m
long before the appearanceimtelligentvertebrates. A significant argument

against life existing on Mars and other planets within our Solar System today, for
example, is that the composition of their atmospheres doeemutrstrate the

expected characteristics of life (e.g., presence or relative proportions of

atmospheric gases that cannot be explainexligh abiotic/geologic processes).

91 Direct biochemical testing and microscopic observation for traces of life through
probes and robotic missions, such as the recent 2012 Mars Science Lab and its
rover ACuriosity. o

1 The planeffinding missionof theorbiting Kepler telescopis to identify planets
circling stars outside our Solar System. Daty identify those planets that have
conditions (such as temperatures within a specific range) that may permit the
development of life as we know it (e.g., temperatures that allow for liquid water).

”In February 201@harksBolden,NASA Administrator,stated thaNASA fiwill accelerate and enhance

its support for the commercial spaceflight industry to make travelMidEarth orbit and beyond more

accessible and more affordaldle(Bolden 2010). The US Space Act of 1958 states that the nation shall
fseek and encourage to the maxi mum extent possible
157).

8 Since radio and other electromagnetic radiation may take millions of ye@acto Earth, the intelligence

originally developing an directing transmissions may no longer exist.
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Kepler is not searching for life directly, but for planetary coodg that may be
favorable for hosting life.

Although there has been considerable ongoing dialogue among public and private groups
regarding the social and philosophical impacts of the discovery of ETBE, neither NASA
nor other spacéaring nations (e.gRussia, Japan, India, and China), consortia of nations
(e.g., European Space Agency [ESA]rayinternational regulating entity (such as the
United Nations [UN] and the treaties it manages) has policies regarding either bioethical
consideration of ETBIBr protocols for addressing issues related to intellectual property
rights (relevant to biprospecting and patenting) should such life be discoV@&esl

Marais, Allamandola et al.a®3.° This deficiency generates a range of critical yet
unresolved issues:

1 At what stage of recognition or hierarchical taxonomic classification does
bioethical consideration of our impact on ETBE seem worthy or pertinent? Given
that what might beidcovered may be very different from life as we know it on
Earth, can it be assumed, for example, that if an extraterrestrial organism is the
size of a terrestrial bacterium that ethical consideration should match that we
afford bacteria here on Earth (j.eaone)? Would our adverse impacts on such an
organism be without ethical consequence?

1 Can it be presumed that allowances and protocols for patenting ETBE, their
products or processes would be identical to, say, US regulations governing the
patentingof bacterial life or genetically modified higher organisms on Earth, or is
a reconsideration of the concept of the ownership of life warranted? How might
existing terrestrial models (such as bioprospecting in Antarctica and within other
global commons) vide guidance? Likewise, how might profits or other
benefits flowing from the discovery of ETBE be distributed, or should that be a
requirement at all?

1 How are bioethical concerns and property rights related? By extension, how
might they be reconciled the context of ETBE?

1 How might an ethical concern for a biological entity yet to be discovered provide
a conduit for evaluating and redefining our ethical relationship with terrestrial
organisms and the greater Universe?

1 How might such a discoveryfatt our obligations to future generations?

Many may consider such questions trivial or purely academic exercises, philosophical
thought experiments or puzzles confined to theological débiaie assumed that the
chances for discovery of ETBE are extremely smdhat the existence of alien life

borders on fantasy. As such, most popular discussion of the issue has been largely
confined to science fiction and has not been taken seriolisigs been difficult to

consider such forms in the context of possible alternative futures and even thornier to
consider the impact of their discovery on the mundane laws regulating intellectual
property rights. Recently, however, discoveries in asttogy, planetology, cosmology,

and other fields related to our knowledge of space (such as evidence indicating the past

9 Personal conversation with Jeffrey Nosanov, NASA space law and property law specialist (Ames
Research Center), 2011.
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and current presence of extraterrestrial liquid water and proof of the existence -of extra

solar planet¥) have elevated the potentiattrETBE may have existed or may still exist

in our Solar System and beyofidatson 2012 Consideration of ETB
within our various governing andgelating instruments as well as in our philosophies is

due.

1.2 Structure

This dissertation draws dour areas of study to propose a framework for international
political policies addressing both bioethical and intellectual property rights issues
associated with the search for and potential discovery of ETBE:

1. Astrobiologyi The study of (1) the origins and variety of life on Earth, (2) the
conditions under whichithased ved, and (3) how knowl ed
guide the search for past and present extraterrestrial life.

2. Intellectual property rights (IR) especially the patenting process as applied to
life and biological products (life patents). Issues of theresibn of patenting
protocols to ETBE, their products and processes are unresolved. In consideration
of the likely scientific and commercial value of such a find, the discovery of
ETBE prior to establishing uniform policies may be economically and pdlitic
chaotic. Protocols found in legislation, treaties and related instruments for
managing intellectual property rights regarding biological resources in Antarctica,
the deep ocean floor and other areas of the global commons provide especially
useful moels for crafting regulations for ETBE.

3. Bioethicsi The application of ethical theory to relationships among humans
where health and biological processes are at issue (especially those generated by
modern forms of technology, such as genomics, fertiligrugntions, and erd
of-life decisions) and between human and-haman life (in part, sometimes
referred to as animal ethics). Bioethical consideration regarding the search for
ETBE has been cursory, at best. In that what may be discovered may repnesent
entirely new form of life never experienced by humans, it is argued that applying
standards applicable to Earthdés organi s

4. Political Science anButures Studié$i Graham T. T. Molitor posed that all
problems and oppontities we experience in the present at one time did not exist
(Molitor 1977). Emerging issue analysis is a recognized method within futures
studies for dentifying emerging technological, social, cultural, political and other
issues that are potentially problematic and psipg alternatives to avoid them or
mitigate their outcomes. Conversely, foresight technigaase usetb identify
preferred possible futures and plan on how to reach thidere, the issue is the
rapidly emerging industry of space. Among the promimeissions within that
industry is the search for extraterrestrial life and its exploitation for scientific and

0 Kepler has identified as nda2,400extras ol ar ficandi dateo planets (bodie
Sun that may potentially be classified as planets) with 77 confirmed as plattygtékepler.nasa.goy/

While some are not likely candidates for ETBE (e.g., ambient tempesatxceeding the limits of many

organic compounds), others may afford more temperate environments.

I Futures is presented in the plural (futures vice future) unless used to describe relative time (e.g., this is

my future home). The plural, futures, recognizes that there are an infinite number of possible futures and

that to refer tahefuture implies v@ have no control or choice, that it is fixed.
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commercial gain. (Other missions inclugeit are not limited tojourism, mineral
exploitation, military uses, communications, energy, andicires)

The most useful work regarding futures balances art and science. Lacking either,
it is diminished(de Jouvenel 1967 And while too much dependence on

empirical science can be stifling and a disincentive to creativity, imagination and
art without factual underpinning tendsfémtasy and provides little for planning

the realization of preferred future$.h e Ao fr us tidcent i fi c Afact o
be ephemeral, but rigorous application of the scientific method can assist in
keeping the process honest aadeptiveto new hought. And finally, although
fantasy and the supernatural certainly have their social and culturangsean

have a dramatic effect on our perception of futumedoolsghey are generally not
additive to serious futures work and can be distracfingtidestructive. Outer

space, in both its physical and philosophical contexts, provides an ideal balance of
fact and uncertainty allowing imaginative construction of alterndtitteres.

There are three significant, if not essential, advantagesdaeb¥y approaching

this issue through futures studies. First, space exploration and the potential for
the discovery of ETBE are clearly futures projects; we have just started on this
journey and it may be decadascenturiesefore we discover alien etdis. Or,

we never meghem at all. Second, thiissertatioris broadly interdisciplinary.

It drawson astrobiology, ethical philosophy, and patent law under an umbrella of
political science in the context of international relations and bureaucdditig.p

It addresses emerging space businesses, their concerns and congtrairtksrd,

by its very naturdutures studiefostersa high degree of creativithat is lacking
(and possibly discouraged) in many other fields. It in\8fgsculation and
innovation.

It is not anticipated that the considerations proposed in this dissertaftidrewdopted

outright by any governing entity, but it is hoped an initial expression will highlight the

i ssuesd6 urgency, sti mul iagbmethical andpregperty on and
rights conflicts. A legal solution to the property rights implications of ETBE is not
attempted; that would be better addressed by a law school, a legal practitioner or one well
versed in international trade and related econemRather, suggestions provided may

create opportunities to insert such concepts as ethics, justice, and nonviolence-as place
holders into the discussion, elevating their status within intellectual property rights and
chall enging t heo ctomrceepgh offutipregpeanal ysi s.
justice is but a footnote in work to follow, planting it within the context of policy will

hopefully make it more difficult to subsequently ignore. And while any work in this
dissertation may ultimatgbe legitimately and convincingly argued away, an explanation

of why ethical treatments are irrelevant will nonetheless make its inclusion worthwhile.



1.3 Timeliness of the issue

We can imagine the chaos that might result ifastuts discovered liferoMars
while theywere on the surface and there were no international guidelines or
protocols for dealing with such a situation
Mark Lupisella
(1997, 92

Whereas in the last half of the"26entury the US and the USSR/Russia were the only
entities initiating serious space programs, the field has grown to include othesratw

private commercial enterprises, as well. For example, the Indian Space Research
Organization (ISRO) is planning to launch geosynchronous satellites in 2012 and is
planning manned flights within the decgeark 2013. They have also negotiatad

contract with Russia for acquiring a Soyuz spacecraft that would be used by India for
space tourisniThe Hindu 200% The Peoplebs Republic of C
terrestrial and lunar satellites, placed humans in space, plans to land robotics on the Moon
and retrieve samples in 2017, and has announced their intention of placing humans on the
Moon in 2024. Regdless of whether or not these projected missions are overly

optimistic, they demonstrate a high degree of resolve.

As the number of spacefaring nations grows, addressing ethical and property rights issues
may become more complex as the application of teehnology enabling exploitation

grows more sophisticated, efficient and profitatsl&he longer unresolved bioethical

issues and the uncertain status of intellectual property rights laws remain, the more
difficult they will be to adequately settle.

Within the past few years, conclusive proof of the presence of water ice within the top

few centimeters of the surface of Mars (outside of its polar ice cap) coupled with other
evidence supporting the potential for Mars to have (or have had) life hded the next

stage of exploration of that planétin 2007, NASA proposed that an astrobiology
research | ab be sent to Mars in 2016 and t
the origin, structure, evolution, and destiny of the universe, ardtséor EartHike

p | a n(MASA 2007). The Mars Space Laboratory was launched in late November

2011 and successfully landed in August 2012 to begin its task of searching for evidence

of past or present life therdf successful, we may have proof of extraterrestrial life

within a few years or possibly sooner. Elsewhere in our Solar System, the identification

of vast quantities of water under the ice
and, morerecehty , verification of abundacaedceamol!l ec ul
and atomic oxygen on Enceladus have also spspedulatior{Greenberg 2008

12The November 2009 report prepared for the White House Office of Science and Technology by the

Review of Human Spaceflight Plans Committee recommends slowing the U.S. space program, with a focus

on lower orlital flights as opposed to missions that include sending people to the Moon or Mars (Augustine

2009 p120).

BNASAO0s Mars Phoenix Lander, 2008, conclusively pro
the surfaceh(ttp://phoenix.Ipl.arizona.edufilex.php.
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As expressed by NASA and the ESA, the search for existing or extinct extraterrestrial life
is apriority of these program@®es Marais, Nulth et al. 20D8 The chances for

discovery of pesent or extinct ETBE in our Solar System and galaxy are no longer
remote and it may be more of a matter of when rather than a questidDi@négorio,

Levin et al. 1997Bennett and Shostak 2007"Where there have been ethics and

intellectual property (IP) policy discussions, they agpenfocused and, at times,
contradictory. For example, Christopher McKay (a leading NASA planetary scientist and
astrobiologist) has stated that humans havebéigationto modify the environment of an
extraterrestrial body should life be discoveredd¢hn a depauperate or declining state

with the purpose being to "benefit” that lfdcKay 2001 McKay and Marinova 2001

Citing a humarobligationto ETBE is clearly a statement of an ethical position
demonstrating an intent that could havertaching policy implications. Onegep n 0 s
opinion, in this case, certainly does not represent a national or international objective, yet
McKay's position, professional standing, and numerous publications have the potential to
influence bureaucratic priorities. McKay, however, stated thd fegecoherent policy.

Our diverse bioethical relationships with terrestrial forms ofimaman life have evolved
over millennia and are expressed in innumerable theological and secular sources. But the
instant of first discovery of ETBE will be brietHow humanity chooses to shape that

initial encounter will reign as one of the mpstotal and studied events for millennia to
come.As NASAOGs Mark Lupisella aptly wrote,
(extraterrestrial life) will define whoweae a s alLupiselia £997e & dAlthough

many predict that such an event would be one of the most significant scientific events in
human history, Isould the discovery be precipitatedimmediately followed by violence
(through deattor mutilation of the organisrand possible devastation ib$ populationy
without ethical forethought and rigorous justification, it will evidence little philosophical
advancement. Compounding this indiaey, human relationships with extraterrestrial
entities established at our first encounter have the power of precedent; after discovery,
they will become increasingly difficult to alter as special interests become entrenched,
bureaucracies calcify to nedt terrestrial protocols and priorities, procedures grow

routine and opportunities to effectively critique diminthThis will be especially true if

such entitiehave significant commercial in addition to their predictable scientific value.
Resulting ssues of ownership via patenting would be compounded considering that the
discovery may be shared among competing national and private interests. Accordingly,
discussions of the relationship of intellectual property rights to extraterrestrial biological
discoveries are included in this dissertation.

14 This process afelaxingstandardslesigned to protect ETBIEAs already begun. For examMeA S A6 s
earler sterilization protocols for craft sent to extraterrestrial bodies (e.g., Mars) have sinceds=adin
terms of maximum number of bacteria allowable per unit of volume or surface area of spacecraft).
Predominant thought within NASA is that it was too expensive to achieve the higher degrees of
sterilization required for previous missions and that coimation is "inevitable." Further, NASA
contends that should there be a future need to remove such contamination, it will be "relatively easy"
(McKay 2009). McKay may banderestimating the difficulty of removing a biological entity, especially
one on thévacterial scale, once it has become established in an open environmeputeuittiel subsurface
niches (Kramer 2009).



The potential (even if extremely small) for extraterrestrial discoveries allows such ethical
reconsideration relatively free of many of the constraints that have framed and limited

our analyses throughout oonany histories. As expressed by Xagang Kim and Allen
Tough, AFresh perspectives can | ead to inn
would certainly provide such perspecti¥@m and Tough 1994, 184). It is critical,

therefore, that we address the ethical issues that will rapidly evolve from such a find prior

to that event, for from the moment of discovery forward there will be immense political,
commercial and perhaps even theological pressuremthasteer us away from a more
enlightened and consistent ethical poliBgrtka, Roth et al. 2007, 24Rick and

Launius 200Y. A We c therchaosilaagmighteesult if astronauts discovered life

on Mars while they were on the surface and there were no international guidelines or
protocols for deal(Lupisglladd@9% 9 such a situatio

Should our future explorations determine that the Earth is the only venue within our Solar
System to have ever supported life, the issues addressed in this dissertation will still have
value. The practice of ethics evolves througicpce and hopefully improves when
challenged by unique circumstances. The potential for ETBE, whether discovered or not,
may provide a spark that generates productive bioethical dalog.

1.4 Summary of observations and conclusions

1 Predominant Western bioethical standandsrgast centuries have been founded
largely on both the utility of the species under consideration airddégree of
taxonomic relatedness to humans. The prejudices adherent to such drivers have
contributed to the general failure to achieve ethicasendmely, to enlighten
human consciousness, further environmental justice and set nobler standards that
serve to strengthen the human community and aid in mutual moral growth. 1t is
doubtful if ethical relations among humans will be improved in our slityeof
futures without also providing ethical consideration to a much wider circle ef non
human species, whether terrestrial or other, and their habitats. ETBE provides the
opportunity to break the cycle of restrictive ethics.

1 Preexisting links betweenlturally established bioethical standards and the
ownership of living resources have been substantially weakened or broken with
the invention of intellectual property rights as propagated through patent law.
The codification of the ownership of life ahfié products through patents and
similar instruments creates hierarchies influenced by commercial value which, in
turn, temper ethical regard. Should contemporary policies regarding life patents
be extended to ETBE without consideration of the uniquesfessch entities, we
will have missed an opportunity to reconsider and improve that relationship.

1 While there have been many benefits afforded by research and subsequent
technological advances due to space exploration, the overwhelming impetus for
such atvities to date in the US has been the advancement of national prestige
and the maintenance of actual and psychological military and economic

Recognition of the potential for chemical pollution to affect air, soil, water and life (e.g., as described in
Rachael C aYlest@pridgshadla $iditar dialogienerating effect on environmental ethics during
the last half of the 20Century. The positive changes that debate precipitated have been profound.
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dominance. Recent trends in the privatization of space exploration and
exploitation shifts those motives to orEsed more on sustaining continued

growth capitalism and less on patriotism and empigding (although the three

are closely relatedMarshall 1995Smith 201(. As such, it is likely that

policies regarding space will be increasingly diegl at maximizing and

managing profits and reducing and spreading liabilities. These trends may inhibit
ethical approaches to exploitation in manners similar to those experienced during
the period of European colonial expansion; they serve to widen phizefaeen

the wealthy and the poor on a global s¢@lemond 2005)

9 Existing structures for international management of the resources of areas such as
Antarctica and the international seabed have their weaknesses, but they provide
sound models for desigqng protocols for guiding the exploitation of
extraterrestrial resources, including biological resources. Key to space
exploration is the recognition that it represents a globally shared resource, and, as
such, a portion of profits derived from exploitext must effectively be used for
the benefit of both terrestrial and extraterrestrial commons.

1 ETBE (as defined in this dissertatiod® not include sapient beings capable of
directly expressing their needs and desires. How, then, might one provide them
representation? Theoreticabrk of John Rawls and others offer approaches to
giveETBE 1 v propose a tust bd established to represent the interests of
ETBE even before we are aware of their existence.

1 Glenn Paige has called for actions fastgipolitical systems at all levels that no
longer support or otherwise permit killing people in any circumstépaige
2000,2009) He envisions that such Anonki || i
institutionalized, eventually entering all cultures on a glsale. It represents
not only a noble futures project but, | believe, an achievable one. This
dissertation speculates on the positive effects of expanding the concept of
nonkilling to include all life, including possible ETB our futures®
Nonkilling followed by nonharming providegals for measuring bioethical
progress free from qualifications for ethical consideration such as sentience and
sapience. While such a condition will not likely be achieved any time soon, it
represents an ideal toward which we can strive.

Whether or not extraterrestrigiological entities are discovered in the coming few
decades is both speculative and, in fact, irrelevant to this dissertation.iswhatal is
how we react to the event.

16 Most would not agree with extending ethical consideration to atispeincluding pathogens (Duffy
1989). This is addressed in Chapter 7.
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CHAPTER 2

ASTROBIOLOGICAL FOUNDATIONS AND THE ISSUE OF

BIOLOGICAL BOUNDARIES

Where the telescope ends, the microscope begins.
Whichof these has the grandest view?
Victor Hugo Les Miserable$1862)

It is the customary fate of new truths to begin agéies and end as superstitions
Thomas Henry Huxley The Coming of Age of the Origin of Species
(1882, 2®)

| contend that the continued racial classificatiorHIfmo sapiensepresents an
outmoded approach to the general problem of differentiation within a species. In
other words, | reject a racial classification of humans for the same reasons that |
prefer not to divide into subspecies the prodigiously variable West |ratiah |
snails that fornthe subject of my own research.
Stephen J. GouldEver SinceDarwin
(1977, 23}

2.1 Premise

Hypotheses of chemical evolution plausibly allow for the emergence of life on Earth and

possibly elsewhere as testable alternatives to speculations of spontaneous generation,
theologybased supernatural expéions and other mythologies. Demonstrations of the
exchange of genetic materials among many disparate organisms and Vandes

pos

sibilities of endosymbiosis support

blended than discrete boundaries genielly blur and can become indefinite and

imperceptible. As such, it becomes increasingly difficult to effectively argue that human

[0 f

historically divided entities worthy of our ethical consideration from those not worthy is a
cultural and ideologial one, not one based on any biological discrimination. The issue is

a

c

e (or any other organismdéds) exists dist
from the inanimate. We share astry and phylogeny. It follows that in defining less
conflicting bioethical standards is critical to recognize that the schism that has

compounded by conflicting definitions of what constitutes life. It is argued that most

attempts to the present to define life serve more as tools employed to segregate according
to cukural biases (Othering), thus inhibiting consistent and defensible ethical behaviors.

7Viruses are generally not considered living, thus are not organisms by accepted definition (Zimmer

1011a).
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2.2 Life origins
2.2.1 Chemical evolution

The oldest known fossils of life on Earth date to 3.4 to 3.47 billion years ago (bya).
Discovered in sandstone Western Australia, these singtelled, tubular micrdossils
represent the earliest physical evidence of(lacey, Kilburn et al. 201 Chemicals
indicative of life have been identified from within rocks dated to 3.5 to 3.8 bya. These
dates are especially significant in that they support the contenébliféghappeared on

Earth relatively quickly during the few hundred million years after the cessation of the
Late Heavy Bombardment 3.85 b{ennett and Shostak 2007Prior to this cessation,
frequent and violent collisions with meteors heated the seidhthe Earth well above

any upper tolerances of life processes we know of, vaporizing water and melting surface
rocks. Organic molecules associated with life would not likely have survived unless they
were in protected, remote locales.

There are twgredominant methods for researching early life and its origins. The first is
reductionist, studying currently existing life, tracing its ancestry back through the fossil
record and attempting to identify the oldest known forms. While this is a usefolaah

for paleontology and was the standard approach for several certisiemt as helpful

for investigating life prior to the appearance of organisms with body structures capable of
fossilization. A second approach begins with presumptions giassble environmental
conditions of prebiotic early Earth, water chemistry and gases present in the atmosphere,
temperature regimes, available miclonates (for example, deep ocean thermal vents),
unigue energy and organic compound sources and othersaescriptive of that period.

The pioneering works of Alexander Oparin (18880) and J.B.S. Haldane (182264)

are largely considered the beginning of the scientific study of abiogenesis, the process of
the emergence of life on Earth from iganic compoundgClark 1968 Deamer and
Fleischaker 1994 Their theorizing (later termed the Opatitaldane Hypothés) was

unique in that they contemporaneously, yet independently, hypothesized that life on Earth
may have begun as a result of interactions amongiviog, inorganic precursors under
environmental conditions believed to have existed on Earth durifigsithalf-billion

years'® Especially original within Western science was their position that at root there
was no fundamental difference between the living and nonliving, that they represented
two components of a continuum of growing chemical and orgtiaizal complexity

(Clark 1968.%°

18 Althoughthere were certainlgredecessors Redi and Pasteur for thedlinical observation and

experimentation, but also the more theoretical work of Edmond Perrier in 1920, who also postulated the
emergence of life from chemicalquesses (Cerceau 2008).

19 Oparin published in Russian in 1924, with Haldane publishing airodnclusion in 1927 in English. At

their first meeting in 196,3 both acknowledged that at the time of their publications they had worked

i ndependently without si gni ftisudkelythdt Hatdank lhnegbes of t he
work urtil O p a r 1988&rglishpublicationof Origin of Life (Sullivanand Baros2007p 41).

20 Belief in the continuity of animate and inanimate is maintained by many indigenous belief systems

although challenged by most branches of Ju@edstian thought (€., the maintenance of a strict

dichotomy, a boundary defining life as distinct from the inanimate).
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While a radcal idea for the time, theories of chemical evolution have grown to wider
acceptance. Further, they maintained that such inorganfaliéing processes need not

be limited to Earth but could also occur wherever a suite of environmental conditions and
molecular raw materials would allow a series of physical and chemical interactions to
occur. This new paradigm in origins research was far from the spontaneous generation
hypothesesf centuries before whichevea product of flawed method and uninspired
observation (e.g., that mice spontaneously arose from haystacks and that maggots were
created from rotting meat}.Oparin and Haldane challenged the taecepted position

that life on Earth must have either (1) originated elsewhere in the universe addt$ou

way to this planet (panspermia, which just

other venue) or (2) that it was the direct result of one of many creation myths of divine
purpose and supernatural intervention, untestable and beyond tisedlirmiientific

inquiry. They were notable in that their speculations and hypotheses could be
scientifically tested. They, however, did not pursue such testing with any figoty

years later, Stanley Miller and Harold Urey did.

Miller and Urey collaboratedn expanding and testing the Opakialdane hypothesis in
1952 by roughly recreating what was beliegatthat time}o be an early Earth
atmosphere (methane, ammonia, hydrogen and water, a mixture notably lacking in
oxygen) and adding heanhd electrical energy (electrical spark, abundant as lightning
during that epoch of Earthodés history).
dramatic results within less than a week. From an inorganic environment, five amino
acids were initially detgted, dramatically supporting the Opatialdane hypothesis
complex organic compounds could be created from inorganic under thieelered
environmental conditions of early Eaftiller 1953). Since then, more sensitive
analyses ofamples taken from the product of their 1952 experiment have identified 13
of the 20 amino acids associated with all terrestrial life. Readjustments in the inorganic
gas mixtures have produced four of the deoxyribonucleic acid (DNA) and ribonucleic
acid QR;ZNA) bases plus ribose (the sugar critical to RNA struciiit@) Shen et al.

20117).

Over the past haitentury since Milleb and Ur ey 6s experi ment,
geology, cosmology and other fields have permitted more accurate speculation on the
possible composition and ratio of the components of prebiotic Earth atmosphere
(specifcally, the ratio of hydrogen to carbon dioxide and the mitigating effects on the

Th

adyv

synthesis of organic compounds of the rate

atmospherejBennett and Shostak 2007Miller-Urey employed a gaseousxtire with

the higher concentrations of hydrogen they presumed present in early Earth atmosphere
derived from interstellar matter, from the cosmic dust that coalesced to form Earth. All
gases initially employed in their apparatus were hydragdm a deénsible assumption

21 Spontaneous generation hypotheses were generally disproved by the work of Louis Pasteur and his sterile

techniques.

22 As of July 2011, 8 DNA bases habeen identified. In addition to adenine, cytosine, thymine, and
guanine, the additional 4 inclu&emethylcytosinehydroxymethytytosine 5-formylcytosine, ad 5
carboxyytosine. (Ito 2011)
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at the time in that ninety percent of the matter in the material universe is believed to

consist of the el ement. However, more rec
atmospheric hydrogen would quickly be lost and replaced layraasphere of volcanic
origin, low in hydrogen and more closely r

the presence of oxygdKasting 1993 This revised composition did produce some
organic compounds, but not the variety or concentrations of the 1953 experiment.
Although thér results have been significantly challenged, Milleey continues to
represent an important step by broadly challenging theekisting predominant
scientifc thought and encouraging the new directions of research that followed.

With the emergence of the age of space exp
planetology and astrobiology in the late 1950s, chemical origins of life have been largely
adoptedas a foundational paradigfDick and Strick 200b However, theories of

parspermia, origins of life elsewhere in the universe finding its way to Earth to begin

cycles of life here, cannot be dispro@dhautner 2003

Deep ocean thermal vents may have provided another source of early organics and a
possible site for chemical evolution to proceed. d@tmbination of emergent gases such

as hydrogen sulfide, high thermal energy coupled with the energy of reduced minerals,

and concentrations of other inorganics potentially produced organic molecules associated
with life (Corliss, Baross et al. 1981Duringthe Late Heavy Bmbardmen({3.9 bya)

these deep ocean sites would have been more protected from the disruption of meteor
impacts experiecd on t he surface (fAimpact frustrat
more constant and cooler temperatures than the spupiamadingmore stable

environments for the formation of the complex organic molecules required §$I&&p,

Zahnle et al. 1989

Comets, interplanetary dust and interstellar media are also likely sources of organic
molecules on early Earth; amino aciudsre identified from the interior of a meteorite

collected at Murchison, Australia in 19@@venvolden, Lawless et al. 197Chyba,

Thomas et al. 1990A'Hearn, Belton et al. 2005 Similarly, a meteoroid that exploded

over British Col umbia, Canada, contained 3
mat erial s, including mahasamidoacts, outleolfiapes,e b i o't
pyruvic acid, citric acid, sugars and polycyclic aromatic hydrocarfiéesi, Blinova et

al. 201). Additional analyses demonstrated that detection of the materials was not a

result of contamination with indigenous organic compounds after the meteor had entered
Earthds at mospher e; t h(@allahan rSmithetalt 20)dt er r est r

As sumnarizedby Bennettand Shostakij a | | the building blocks n
were present on Earth prior to the emergen
Oparinds hypotheses on o©(@@emMmR0P.E |IGivenrmhisl ut i on

2 pyruvic acid CH;COCOOH and water placed in a gold capsuledrced tens of thousands of different

mol ecules within two hours. iSo the argument here
kinds of things that would be available on a primitive planet or moon, and in any environment you can
imagine,ifyou put energy in the system, you will see an
al. 2007, 34).
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proof of prebiotic organic molecules, a required next step in chemical evolution is their
concentration to a degree allowing denser physical proximity, interaction and the
formation of polymers (larger chamolecules). It has been hypothesized that this may
have happened within crystallized silicate clay layers at the moleculaGaiehs

Smith 1989. The charged nature of silicate clays may have aided in both concentrating
and organizing ionizedamio aci ds on charged fiscaffol ds.
concentration are flocculation points in areas such as tide pools, intertidal zones and
evaporation ponds once the sterilizing effects of bombardment had ceased. In addition to
concentration, it &s been demonstrated that-pretic lipids (also products of the Miller

Urey apparatus) exposed to desiccation and rehydration (as would be experienced in a
tidal pool or flat, for example) aid in the formation of multilayered structures that capture
organic solutegShew and Deamer 1985A series of these drying and wetting cycles

leads to encapsulation and the formatioflypbsomes, a possible precursor to a cell
membrane. In laboratory trials, enzymes, so entrapped, were both encased by-a lipid bi
layer formed during repeated desiccation cycles and were effectively protected from
molecules outside the layer that wouldmatly denature them. In effect, it was
demonstrated that with concentration and a series of dry/wet everdayardipid

capsule will form and entrap other molecules, establishing a unique internal environment
(Chakrabarti, Breaker et al. 199%alde, Goto et al. 1994 Similarly, nvestigations

have demonstrated that drying cycles contribute to the linking of abiotpraltjuced

amino acids to form proteinoids (protdike structures). When heated in the presence of
sterilized lava, the amino acids not only produce proteinoitisrimapsulate, forming
microspheres that clump into chaif®x, Jungck et al. 1974

RNA can be produced from inorganic compounds under conditions similar to those found
on early Earth and some forms are autocatalytic, able to both abiotically link and catalyze
their own replicatior{Gilbert 198§. Abiotic experimentation has produced RNA strands

of 100 base pairs in length that function as enzymes (ribozymes) and mutate with
subsequent replications; they evo(kargulis 1998, 81Bennett and Shostak 2007,

201). There is strong edence that the molecules so created more efficiently exploit the
resources available to perpetuate their replicgtrerbye 2011

No onehassuggested thatny of these stages marks a specific point of emergence of life.

There are certainly challenging and highly complex steps in the structural development of
living cells and metabolic processes yet unknown. However, at such a point in chemical
evolution wtere inorganic compounds have become organic, have concentrated, are
encapsulated in serpermeable membranes and carry reproducible data in the form of

RNA or DNA, the question of the definition of life becomes more crifitalhe debate

over the point othe emergence of life, as currently defined, is not reweither are a

range of considerations regarding chemical
chemi st s; itéds what mol ecules do when they
infformat i on fr om p a©wrmye 28011 Al Vernaolskye(18§3®45)

24 Announcement was made in 2010 of the successful insertion of a partially artificial genome into a
bacterial cell, creating a new organism. This further challenges traditional definitions of life and its modes
of creation. However, while the inserted erél was synthetic, the host cell was not (Venter, Gibson et al.
2010).
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described living matter as fAani mated water

perspective on lif¢Kandel 2003.

2.2.2 Origin scenarios

There are several scientific possibilities regarding the origins of life on Eatth an
(possibly) extraterrestrial sites.
1 Singular Earth genesis: Life emerged and developed on Earth and only on Earth.

The

This is the predominant paradigm of most current investigations of the origin of

life (such as the work of Oparin and others previousgussed) because that is

the only avenue of experimentation available until extraterrestrial life is found.

At such a time the focus of research will expand. If life originated here it would
likely be restricted to our Solar System. However, sudeaasio assumes that

life does not exist elsewhere, and while we may be able to make such a
determination for our Solar System within the coming few centuries, it would say
little regarding the possibilities of life existing in another solar system wathin
outside our galaxy. It will likely be impossible to ever state with assurance that

life exists only on Earth; to do otherwise would be proving a negative.
Extraterrestrial genesis of life on Earth: Life emerged at some extraterrestrial
location andarrived on Earth as the result of meteor impact, debris from a passing
comet or asteroid, panspermia (that life exists or existed elsewhere and propagates
through space) or any other action that would deliver life ffeW¥e would share

the same phylogerietc  A(Arrheni198) For example, life emerged on

Mars and arrive@n Earth with a meteor of Martian origit.As such, life on

Earth would not necessarily be unique, at least not unique in our Solar System.
Second genesis: Life emerged and developed on Earth, but life also emerged and

developed independently at someregtt er r est r i al |l ocati on.

likely share the basic attributes or characteristics of a product of a second genesis
and would, quite likely, be significantly different as a result of the serendipitous
factors required for chemical evoloti. These would include the peculiarities

specific to Earthdés prebiotic environme

inorganic nutrients, temperature, atmospheric composition, radiation, the presence
and chemistry of liquid water, diurnal periodicityasenality, the effect of

tectonic action on carbon recycling and a myriad of other factors. If evidence of a
second generation is discovertdtere may well be a third, fourth, or millions of

other independent genesis events throughout the Universe.

guestion of a fAsecond genesiso wild./ be

be discovered within our Solar System because of its relative proximity. If that life

Xl ncluding premeditated alien fiseedingo of Earth
hypothesis (alien intelligence visiting Earth and contaminating the othepwistine and sterile

environment). These will not be addressed in this dissertation but will be left to science fiction for
elaboration.

26 Meteorites have been collected and verified as being of Martian origin. Meteorite 84001, collected from
Antarctica in 1984, was suspected of carrying fossil evidence of microbial life but the structures have been
generally ruled as being of mineral, not biological origin.
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shares little in common with Ear trdedetiic | i f e
information coding and reproduction, exhibitsJeéinded amino acid chirality, is based

on compounds other than carbon (e.g., on silicon), uses a predominant liquid solvent

other than water, etc.) it would support the contention that lifeaey/lé&oundant and

dispersed in the Universe. If it is found that extraterrestrial life shares much in common
with Earthdés | ife and that t hteouklsupport strong
panspermia hypotheses. The finding would not argue agdirpiitous life, but would

challenge our concepts of origins.

As of August 2012NASAG6s Kepl er telescope mi-ssion al
Solar planets, and the total of all plantigt arecandidats for confirmation is over

2,200%" Few exhibit he environment required for life as we know it, but the number
demonstrates that planets and solar systems outside of our own are numerous.

2.3 The problem of defining life

Life must necessarily be based on Carbon and water, and have its fagher
meabolizing free oxygen.
Lawrence J. Henderson, Harvard University biochemist, 1912

| personally find this conclusion suspect, if only because L. Hemaleras mae of
carbon and water and metabolized free oxygennddeson had a vestedit er est € .
Carl Sagan(1973%8

In the realm of the biological sciences, disputes over the definition of life are further
divided by camps favoring structural markers or architesfordife (e.g., an emphasis

on the presence of a sepermeable membrane) as opposed étatmolic evidence of life
(cytoplasmic functionfPodolsky 199% Both camps, however, seem consumed more
with the descripons of what life can do, its various functions, than what lif@\igcken

1987 Tsokolov 2009. The latter enters philosophical territory. However, the quest for a
functional definition can be aided by taking two approaches, the first at the molecular,
chemical ananetaboliclevel and the second at the celludaud organismal levéLahav
1999. But to addrss the ecological aspects of life, the relationship among organisms
and their environment, an approach at definitions must recognize that no single aspect of
life or even a few criteria are sufficient, that the whole, not the parts, defines life
(Morowitz 2009. This more holistic process is termed autopoiésis.

That said, a comprehensive definition of life is provided by L4h899, 113
Living entities are complex, fdrom-equilibrium structures maintained by the
flow of energy from sources to sinks. They are compartmentalized, organic,

27 ExtrarSolar planets are planets identified from outside our Solar System. They inclptmets
identified, including gas and rocky planets. Updated statistics at:
http://kepler.nasa.gov/Mission/discoveries/candidates/

28 As dted by Nadig2006).

2% Autopoiesis in this context is defined as the process obsginizing and sel§ustainindiving systems,
e.g., a cell that functions to maintain itself and produce more cells like itself is exhibiting autopoiesis.
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homochiral entitie¥, closelyassociated and communicating with their
environment (including other life forms) and at the same time separated from it by
a boundary (in extant organisms, a lipidlaier), and dependent in their

activities on a continual flux of energy and matter thitotijs membrane, from

their environment. They can replicate, mutate, exchange matter and energy with
their environment, and evolve, in processes that are catalyzed by a large arsenal
of organic catalysts. The characteristics of most or all of these gseseand
molecules, as reflected by their chemical cycles, regulation, communication,
complementarity, and rhythms, as well as potential life criteria of each organism,
corroborate with the principle of continuity. Having evolved from inanimate
matter, tley constitute autocatalytic, evolvable, teleonomic organic systems that
can transfer, store, and process information, based on terpladesequence
directed reactions, all of which characterize autopoietic entities

As cited by Lahav quoting Goddaftio58, 133), the key to a definition is determining

Awhat i s the mini mum number o f-livieglpleyscalnt s t h
systems to have the minimum |iving system.
definition is elusive even when linmg the discussion to biological criteria and processes

only, and it remains doubtful there will be broad agreement while attempts to do so

maintain their focus on specific limiting requirements and conditions.

The definition itself becomes an instrunhefhexclusion as opposed to an invitation to
novelty.

Such scrutiny of life may well be driven by a variety of philosophical or possibly
epistemological motives buried in the human penchant for categorizing that serves

primarily, here, to segregate theimate from inanimate. Its purpose is to build and

maintain foundational walls without which many histories of Western thought would

need careful reexamination (as is argued in Chapter 3). Definitions are certainly not
favorabl e for y narlauass @ nwiotfhitrhet Megrpr ogr es s i
to readily recognizable life that fits snugly within existing taxonomic classifications.
Additionally, various disciplines (physics, biology, medicine, philosophy, cosmology,

theology and others) hadesparate needs, each dictating a unique set of defining criteria
(Emmeche 1994

30 Like many organic compounds, amino acids exist in either of two mirror image structures, arbitrarily

| abel ed nl eliirality. Homathirél referg tb thedmolecular property exhibited by all life on
Earth (so far examined) whereby amino acids | in
fashion, requiringonlythesoal | ed | eft chiral sbruebhtuaeiowhil &@h
is not found in any amino acids employed by life so far examined. DNA, however, is homochiral with the
right orientation. The purpose for selection of dle
been suggested that amino acids on interstellar media exposed to polarized light emitted by neutron stars

would be altered to carry predominantly left chiral amino acids (Breslow 2009). Homochirality provides

evidence of common ancestry among all life ortEailhe chirality exhibited by any extraterrestrial life

wi || be of great interest. Note: -AseadaetdedOogapage
Chemi stryd text, Afeverything, except vampires, has
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To date, there is no universalgcepted definition of life and a common definition would

not necessdy be useful to most terrestrial studigdhyba and McDonald 1995 From

Aristotle (who defined life as the capacity to reproduce) forward, there have been many
attempts, each i its own theological, biological, philosophical or other purpose.

Lahav (1999, 11-221) lists 47 scientific attempts to characterize and define life and its
hypothetical origin during the years 1855 to 1997. But the quest becomes especially
critical tomany when addressing the continuum of chemical evolution. At what specific
point along the gradation between random inorganic molecules and a recognized form of
life, such as a bacterium, does life emerge and how does the classification of both sides of
that divide, living and nodiving, affect our relationship with therf?

In the 1970s James Lovelock set out to help solve a problem of how to remotely
determine if planets potentially supported life. His and the work of many otheugkth
thefollowing decades have contributed to a perspective on planetology which views life
on Earth as interacting with néiving components of the planet in a myriad of both
negative and positive feedback loops that help to regulate climate and other atfilautes
planet capable of supporting life. Termed the Gaia Hypothesis, it does not claim that the
Earth is a living organism by common definitions, but rather that its many living and
nonliving systems interact to create and moderate the atmosphere, hgdeosp
biosphere, and other phenoméhavelock 2000.
It is a relatively simfe matter to distinguish between living and inorganic matter
on Earth by biochemical experiments even though no formal definition of life in
biochemical terms exists. Experience suggests, for example, that a system capable
of converting water, atmosphemdrogen and carbon dioxide into protein, using
light as a source of energy, is unlikely to be inorganic. This approach for
recognition of life by phenomenology is the basis of the experiments in detection
of life so far proposed. Its weakness lies nahalack of a formal definition but
in the assumption that all life has a common biochemical ancestry
(Lovelock 1965, 568%

Lovelock later wrote that cuent definitions of life are limited and overly restrictive

(2010, 192. His hypothesis and statements are in accord with the perspectives developed
in this dissertation, that the living and nlbring are not as easily teased apart and

defined as most believe. However, Gaia has since taken on spiréaaings verging on

the theological, giving the Earth aspects of a living, if not conscious, org&hisres

1989. This spiritual aspect of Gaia is beyond the scope of this dissertation.

2.4 The problem of defining organisms and species

~

A similar controversy cont i ntoldexonnaumt he Al i
where there exists an ongoing history of debateraadjustment regarding the taxonomy

31 By analogy, it is problematin a similar way to defiewhat constitutes a happy individual; where, on

the continuum omiserableo euphoricdoes happiness specifically occur? The point is deternfangely

by the motive of the questionand the concerns of the questioned

32 Lovelock may have spoken too soon. In 2012 Panasonic announced that it had synthetically duplicated
the process of photosynthesis (sunlight + water + carbon dioxide produced sugar).
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of organisms, their ancestries, degrees of relatedness and speciation itself. Classification
systems are in a near constant state of flux that has accelerated with challenges to the
concept of discrete species. Whistotle listed names of 500 animals in tHé 3

Century BCE (the first known attempt at such a catalog) he reliedhpirical

observation of the slice of the Mediterranean he experienced; they were the only tools at
his disposa(Lennox 200). But he recognized aratcentuated unifying characteristics

of the organisms in contrast to differentiations. For example, he grouped oxen, deer and
cattle due to the presence of horns or antlers, a commonality, and animals possessing
blood from those not (e.g., mussels an@&ats) as opposed to seeking only differences.
Three hundred years later Pliny added hundreds to the list, including anecdotal reports of
unicorns and mermaids and misinterpretation of fossils (e.g., dragons evidenced by
sharksd t eet h)edlists bbsad pn acande efrdiffering oritetiasand

methods. The mid8" Century binomial systenGenus speci¢®f Carolus von Linne
(LinnbPus) greatly formalized the process o
anatomical studies a few decadesiathe more modern forms became conventional.

The International Code of Zoological Nomenclature recognizes a trinomial system

i ncluding subs pe cSpeces Plantarufl753p and many othéri nne 6 s
wor ks, notably i ncutiondinbognicAl saaloghg i théed ' c ont r |
Century, established a parallel system for pla@en{s species subspeg¢jdsut naming

rules differ from those governing animals. Regardless, increasingly finer gradations

below the subspecies level maylude such groupings as variety, race, tribe, cultivar,

and indicators of hybridization. But the critical consideration is that taxonomic

classification is not fixed but is constantly adjusted as interpretations of a range of
anatomical, distributional, etogical, biochemicalgeneticand other data are

reconsidered; relationships grow in complexity as finer and finer distinctions of

difference are notetf. Since the Enlightenmertié focus had gradually shifted from

Ari stotl eds appr otaits to one bf seeleng difierernges,candroyno n
seeking differencegradations carrgown to thandividual, and perhaps farther.

Classification loses its purpose.

Advances in technology have facilitated our ability to detect differences among
organisms pviously inaccessible. Whereas Aristotle relieceorpiricalobservation,

we have access to increasingly more sensitive tools (e.g., light microscope and electron
microscopy) and the benefit of newer schools of knowledge (e.g., comparative anatomy
and bic@hemical analyses) allowing detection of distinctions previously unrecognized.
With each incremental advance in our ability to discern, we have recognized increasingly
subtle variation which begs additional descending eveifiner classification categaes.

The most recent addition to the arsenal of analytical technology related to this process is

¥t can also be influenced by @ed idfi ctadx @mmo my ciisaleia
importance or can be accomplished in more socially acceptable ways. A most notable example exists in the
classification of humans. All are universally grouped into one taxonomic classificetitomo(sapiens

sapien$ without the subdivisions that would be common in other species. This is not a flaw in the system,

but, rather, reflects the awkward political and cultural circumstances precipitated by further subdivisions

(race, ethnicity, geographic distribution, etdthnicity can be a critical scientific factor (e.g., in

diagnosing and treating some health issues), but means other than taxonomy are employed, such as simply
stating ethnicity or race outside a taxonomic context.
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the science of comparative genomics, mapping and sequencing genes from a range of
species from bacteria to humgfsieman and Palladino 20D4However, whilghe

degree of identification of differences among organisms has peaked (for now) with

genomics, carried to its ultimatieis would yield the conclusion that all organisms, save,
perhaps, bacteria and clones, are variants; all are genetically differefatssification

were to be carried to this extreme, each individual organism with a distinctive genome

woul d be fAclassifiable, 0 diminishing the wu
collapse of the doctrine of one gene for one protein, and one diredtcausal flow

from basic codes to elaborate totality, marks the failure of reductionism for the complex
system t hat (Galdz0al | bi ol ogyo

The problems of organism classification are compoumdtdthe consideration of
endosymbiosis, the hypothesis that a significant step in the appearance of eukaryotes
(organisms with defined nuclei and organelles) was that rather than archaic bacterial
forms developing such structures independently througtviDian evolution, specialized
bacteria merged to form more complex organisms in symbiotic partnership. Evidence of
complex symbiotic relationships among unicellular organisms in the creation of more
complex forms is provided by such communal associatisn®lvox and slime mold¥

The concept of dissimilar but symbiotic bacteria fusing was first proposed by Ivan Wallin
in the 1920s (1923), but more recent proof of the ged@pendent chloroplasts of plant
cells and mitochondria in animal cells, eachmtaining DNA structurally separated by
membrane from, and independent of, that <ce
facts supporting endosymbiosis. The hypothesis holds that one archaic bacterial cell,
lacking nucleus or organelles, is ingestedahgther cell But rather than being digested

it continued in a symbiotic relationship within the predatory @é#rgulis and Sagan

2002. This was not a singular event but occurred countless times throughout our early
history and likely continues today. Modern eukaryotic cells of protists, animals, fungi
and plants, then, rement the product of combinations of other organisms.

Each of us is aooperativeof about 1,00@rillion cells that we routinely think of as
Aourselves. 0 Yet, ninety percent of these
36,000 differenbrganismgBrill 2012). Human cells and bodies are perfused with

trillions of bacteria without which we could not survive, and many hawevotved with

our species. Hardly foreign, bacterial DNA is constantly circulating within us, altering

Aour 0 DNA and identityaas & sngutai orggnisra. uWe and all other

multicellular organisms are an amalgam of other living (andlvorg, considering

viral) forms interacting at the cellularlevéi The wor |l d of | i fe not o
independent species, but evangdividual of most species is actually a consortium of

several species. The relations between larger organisms and microbes are infinite in
number and in most cases make an indispens
(Mayr 2002, xiy. This is just beginning to be recognized in Western medicine and

promi ses new approaches to disease treat me

34Volvox is a freshwater green alga withthe genu€hlorophyta In larger concentrations, they live
independently as unicellular organisms. However, when in small numbers or stressed, the independent
cells form spherical and elegant colonies of up to tens of thousands of cells and, whdncionsonunities,
function in many ways as a single organism.
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opposed to a discrete biological entity, th
systems concept for managing human health at the clinredévant whole body level.

[This approachjsone of the most significant paradigg
(Zhao, Nicholson et al. 20).2

Aseleganths t at ed by Donna Haraway, dl | ove the
found in only about 10 percent of all the cells that occupy the mundane space | call my
body; the other 90 percent filled with the genomes of bacteria, fungi, protists, and such,
some ofwhich play in a symphony necessary to my being alive at all, and some of which
are hitching a ride and doing the rest of
become wi(2008,3any o

Since the invention of microspes capable of recognizing bactgtfi@ predominant

view has been that at best we host a variety of organisms in a form of symbiotic

community within and on our skins and at worst a host of parasites and pathogens that

must be aggressively held in cheéékMore recent research indicates that we and our
microscopic fellows are more closely allied than that, extending beyond opportunistic
symbiosis. Our internal bacteria evolved with us and in us, and the lines between their
function and ours are blurredilany bacteria mediate in favor of our health and

demonstrate that in addition to crowding out léssirable and possibly mutually

threatening bacteria by maintaining massive populations, they may release molecules that
reduce inflammation or contribuie other direct ways to our mutual wéleing

(Dethlefsen, McFaiNgai et al. 2007Mazmanian, Round et al. 20G8mmer 2011p.

ASTi mpl e mut at i o n sspecigs caudeckit tayadaptdonthee presénceocohtiee

other, forming an intimate and specialized association. The derived community was more
stabl e and more product i(Mansen Ranay etah2007ancest
Tube worms living on deep ocean thermal vents would not survive without symbiotic

bacteria in their guts and have bxeml specialized organs to house th@mssbaumer,

Fisher et al. 2006 AThe r e sanylchangesgandesso éxtensiveahat the
association becomes essential to both host
challenging to understand the complex exchanges between the partners and to work out
which organism does what, as the partnersioart s ur vi v(®tahlsaedp ar at el y o
Davidson 200%

Margulis(1998, 11Jwr i t es of humansd strong symbi ot i

o]
bacteria each of wus carries: fAWiondhout the
Rhodes, a bioethicist at Mount Sinai Schoo
ourselves as separate from nat@mnmer: Now itod
2011b, no page number provided’et most (especially in the West) consider bacteria or

any other organism within our bodies as foreign, as either pathogenic or parasitic

iot herso t3%f0®er ad yeenipdsietdareis far older than the recent
®Thesoc al | ed fiwar on germso (an example of Ot hering)

manufacturers of sanitizing agents and antibiotics.

36 Perhaps this attitude has developedduse we only see and feel the products of bacteria that have

overwhelmed our defenses (infection, diarrhea, etc.). Certainly, many of the products of the

phar maceutical and other industries thatefave profi
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innovation we call the individual human. Our strong sense of difference from any other
lifesf or my our sense of species superiority,
98).

Similar consideration of thefticulties, if not impossibilities, of teasing the individual

from its environment for definition as a singular entity is provided by FleischaRérein

Myth of the Putative Organis(i991, 114
The O6organi smd iessental nyth of Deawimeamiokldy. la n d
contemporary biology, the 6organismd i s
and autonomous individualan observable, geneticalyetermined entity
encl osed within a conti nuiandorganismecct ur al
notion is totally inadequate to understand the very real complexity of living
systemsinthenor r adi t i olifeddppears amdpérsisis not as a sum of
multiple discrete entities, but as a single ecology.

Consideration of thetatus of viruses provides another example of the reticence of
mainstream scientific thought to consider life as a continuum. Inanimate and animate
certainly have discriminating characteristics, yet they are not as easily segregated as
traditionally held n the West. Although viruses carry genes, they are generally not
considered to be living because they do not metabolize (do not take in nutrients or excrete
waste products), are encased by a protein coat rather than-pesemiable membrane,

do not growand do not reproduce through division; they are notrsglicating(Moreira

and LopezGarcia 2009 Rather, they replicate bgvading living cells and inserting
their DNA or RNA into the invaded cell 6s D
DNA/RNA until the cell erupts, spreading and perpetuating the virus. In 1992, however,
a virus the size of a bacterium (subseqyemtimedBradfordcoccus- two orders of
magnitude larger than previoudtgown viruses) was discovered inside an amoeba. Its
genome contains over 1dillion base pairs coding for over 900 genes, far more than

was formerly believed possible in virusesalo contains most of the proteins required

for its survival(Frazer 2010 For comparisorBorrelia burgdorferj the bactetim
responsible for Lyme disease, contains approximately 853 ¢Ehieman and Palladino
2009); humans likely have abouti#llion base pairs and circa 23,000 ge(@sllins,

Lander et al. 2004 New datasuggest that viruses may have clearly been living
organisms in their past but have evolved to their present form, the first demonstration of
the possibility of a living organism evolving into a less complex form that is argued as
nonliving (Nasir, Kim et al. 201

The role of gene transfer bexen different species in their evolution has been
documentedClark and Warren 1979 Transmitted genetic material is incorporated with
t he r eci pidemeplibated dndNtransinitied to future generations along with
any phenotypic modifications in singbelled organisms and would be transmitted in

perceptionsThere are cultures that, while obviously unaware of bacteria prior to microscopes, have a more
benign relationship with the observable organisms that they carry. In southern Ethiopia, for example,
intestinal wormstfamashojre believed €sential to digesting foedhat hey assist by sorting foods,

ensuring that they are sent to the areas of the body where neHuedelief made efforts at treating the
population to eradicate the worms difficult due to cultural resist@rieehiatto 197).
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sexuallyreproducing organisms where the genetic modification affects gametes
(Heinemann and Sprague Jr 19B@inemann 1991 While commonly demonstrated
among bacteriat is also evidenced as a possible ir@mgdom phenomenon detected
through gene sequence aysas (Sprague 1991
Eukaryotic transposable elements provide some of the best documented examples
of the occasional horizontal transfer of DNA sequserizetween both closely and
distantly related species. Although the mechanisms involved in such a transfer
remain a puzzle, new ideas are beginning to emerge. The rapidly expanding
number of reports of transposable elements that may have been transferred
horizontally raises questions both about whether these elements are more prone
to this mode of transfer than nomobile genes, and about the possible
evolutionary significancé such a difference is real (Kidwell 1992, 8693

The argument was more recently addressed regarding the status of viruses. As described

in Section 2.4, organisms frobacteria to more complex forms share portions of

genomes. If genomes are shared, however, where, genetically, does one organism stop

and the other begin? This critical question of categorization becomes more complex

when considering that most hold tivauses are not living, yet they insert their non

|l iving genetic materi al i nto the target or
Drawing dividing lines through nature can be scientifically useful, but when it
comes to understanding life itsatipse lines can end up being artificial barriers.
Rather than trying to figure out how viruses are not like other living things, it may
be more useful to think about how viruses and other organisms form a continuum.
We humans are an inextricable blendammal and virus(Zimmer 2011a, 92)

Zi mmer continues, ADrawing a bright Iine b
harder to understand how | ife began in the
Xenotransplantation, the surguedndola i mpl ant a

different species, provides another argument for abandoning the perception of discrete
species. True, rates of rejection of such tissues are high without pharmaceutical
suppression of the r e oneppecesdarossppartmontumer @ £ s p
tissues and organs. We blend. Wendbhave hard biological boundaries once

believed Ongoing research on growing human tissue within or on &aoran host

(e.g., growing human skin or an ear on a silicone template grafted onto the back o
mouse) has already proven to be possible. And artificial manipulation of embryonic stem
cells from two different species to produce chimera has been demonstrated among many
taxa, including humans and other primgfeschibana, Sparman et al. 2012n 2007, a

sheep with blood that was 15% human cells and 85% sheep cells was produced.
Numeous other chimeras have also been produced, including a fraflaihembryo in

2003 which was subsequently destroyed after several(bets2005.

Perhaps the most challenging technological development in our history of defining

species as discrete entities is in the field ofgenemic fiThe phil osophical
definition of o6lifed has increasing pract.i
approach the synthesis of |ife (&elambdeasur e
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and Chyba2002InMay 2010, Craig Venter announced I
synthetic |ife form by @wr iMycoptagnma myzodldes The
JCVI-syn 1.0) fas a synthetic genome with ovemillion DNA base pairgGibson, Glass

et al. 2010. Considering thamnanipulation of any base pair may result in novel

phenotypes, the number of possible organisms is nearly limitless. Current taxonomic
conventions may become a very inadequate tool for cataloging created life; new

conventions will be required.

All of the above categoriesonspire teerode the concept of species as discrete and
singular forms. Rather, we humans and all other life are, in large part, not separate from
6t he ot he ra@thdather’ Grarted,inanodt gases such blending may be
small, but that it exists alters the speespecies relationship. This may be a difficult
concept for many to readily accept in that it challenges Western paradigms of human
identity that have existed for millennia. Yet evidence is abundant that sedggre
interchange of genetic material among species is an ongoing process. That admission
represents a significant step in appreciat
terrestrial life.
By the late twentieth century in United Stageientific culture, the boundary
between human and animal is thoroughly breached. The last beachheads of
unigueness have been polluted if not turned into amusemendpariggiage,
tool use, social behaviour, mental events, nothing really convincinglgssttd
separation of human and animal. And many people no longer feel the need for
such a separation . . . . Biology and evolutionary theory over the last two
centuries have simultaneously produced modern organisms as objects of
knowledge and reduced thed between humans and animals to a faint traee re
etched in ideological struggle or professional disputes between life and social
science. (Haraway 1991, 152

2.5 Taxonomy and the creation of the Othef An issue of boundaries
2.5.1A Western perspective

While seeking to demonstrate commonalities by grouping organisms exhibiting similar
characteristicsg.g., all mamrals produce milkall birds lay eggk classification systems
conversely (and quite usefully) function to accentuate-grteup differences; they

facilitate exclusion as well as inclusion. Both approaches are justifiably essential to a
range of biologiclresearch. But recent technological advances, especially at the
cellular, genetic, and molecular levels, have allowed the detection of distinctions among
organisms with far greater precision. The seeming obsession with applying detection of
divergent bichemical subtleties to classification abets a paradigm of divisiveness, of
exclusion over inclusio?f

I'n the wor ds anobnP Wg e hakeenktlthg énemthg Othe] andheisu s . 0

%ln the Al umpersod versus t he fis plaidedtbginceasingyeal m amon
sensitive technologyppear to ruleCategoriesre subdivided, renamed, regrouped, and shuffled with

regularity. Modern taxonomy is far from static.
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In that variation is continuous among organisms, the dilemma that emerges is, where
does one choose to draw the line that separates one group fréraranét the systems
ecology level, for example, a coarser gradation may be sufficient to address requirements
for research and provide a workable vocabulary, a nomenclature which identifies groups
in meaningful waysa lion is different from a tiger. Ifegking a blood donor, more

selective discrimination and a different vocabulary are required (and desired if you are
the recipient!). However, where there is an ethical component in how organisms are
classed, motives of where to place lines of inclusiahextlusion may turn strongly

cultural and political. An obvious case involves racial profiling in humans. While

forensic guidelines referenced by various municipal legal entities have stated that racial
identity can be determined with a degree of asm@ahrough DNA analysis of crime

scene evidence, this has proven false. Yet the perception that race must be identifiable by
such means if one has the appropriate (and currently existing) technology continues
(Duster D03 Duster 20053°

Similar to the ethical implications of subdivisions purportedly supported by biological

data regarding human racial profiling, our classification ofhheman species and

organisms assigns them a place along a scale of etbitsideratiordirectly affecting

our relationship with them (and, by extension, our relationship with ETBE as We sha

see) . AOur strong s ens-ormpoursehsefoffsgeciesnce fr o
superiority is a delusion of grandeur. We need to be free of our sigpeiesic

ar r o g(Margules @998, 98, 119 As we continue the trend sieve for differences

rather than commonalitiewe distance ourselves from a shared biological universe and

the adverse impactds our exploitative actions become more palatable.

| pose that this condition is a rather unique example of deftriofjcreating-- the Other,
the defensive we/them divide employed to justify a range of adverse ethical practices.

Here, the term fAOther, o0 as posed by Hegel,
excluded, whether purposefully or without conscious iffentcault 1980Said 1985%.
I n its traditional cul tur al and sociologic

gain or maintain social and padial power by identifying some human entity (individual,
group, culture, ethnicity, etc.) as subordinate, as apart from those perpetrating the
denigration and benefiting from it. It is a pejorative that, at its worst, diminishes the
humanity of the targetl group. Others are subject to a range of insults and injustices. At
an extreme it makes them killable. The Other then serves as a societal or political foil, a
target for social, political, economic, or other purposes.

In its common use, the procasscreating and maintaining the Other is applied only to
humans, but it has been recognized as equally applicable to human relationships with
sentient animals, from our companion dogs and other embtiond species to the
mammals we routinely eat and dimypas laborDerrida 1991 Haraway 2008 Critical

®Human racial classification schemes are based | arg
choose to observe (most notably skin pigmentatids) Colin Kidd notes in the first chapter dihe

Forging of Race$2006), if one were to classify races based on the two common types of ear wax

(wet/sticky and dry/flaky) rather than skin pigmentation, Black and Caucasian would be grouped together

and Asans separately.
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to this discussion, however, is that once the threshold of recognizing Othering as
extending to noihuman sentient speciesreachedthe question then becomes, why stop
there? What rationale can be employed to counter such consideratiothe/lsame
psychological and sociological motives for Othering humans apply? Defensive
arguments routinelgievolveto discussions of degrees of sentience, concepts of the
ability of the Othered to respond as opposed to react to stimulus and similar sgmanti

and rather meaninglessterias uch as, does t h(8illimam2P@ni sm A f €
These are hollow and meaningless largely by our admitted failure to be able to define

their meaning in other than human terms and to both perceive sudtiacmnand,

subsequently, to measure them. They facilitate Othering ehaoran life but they

serve identical social and cultural purposes.

Herbert Spencer Jennings was widely recognized as a pioneering microbiologist during

the first decade ofthe 2& e nt ur y . In 1904, he wrote, fi

the behavior is not as a rule on the tropism plasetforced, method of reacting to each
particular agent but takes place in a much more flexible, less directly madhiaavay,

by the method of trial and error. This method involves many of the fundamental qualities
which we find in the behavior of higher animals ¢ s howi ng even i n the
organisms what must be considered the beginnings of intelligence and of many other

quali es found i n(1904,2pher ani mal so

The process of Othering has a long history of feeding the inconsistencies that flood our

ethical philosophies. Creation of the Other is critical to justifying the maintenance of
inequalitieg(Foucault 1980Butler 1990. The q u ewehydieofni nbe and cat ego
becomes as pertinent as the definition and classification of life itself when considered in

the ethical context of this dissertation. As Margstetesegarding taxonomic

classification among living organisms A We tend to | abel and di s
assign it a category. Our classifications blind us to the wildness of natural organization

by supplying conceptual boxes to fit qareconceived d eas 6 ( e mfl®98,si s add
69).

Debatng the specific point at which life "occurs” on the continuum of chemical evolution
from simple prebiotic and inorganic molecules tdana fideliving bacterium or its
equivalent remains a matter of definitierand that definition changes with the

increasing ability to observe and measure that transition phase witmever

discriminating technology. It represents a portion of the continuum, not a point, and it is
highly influenced by the culture doing the defining (consider, e.g., anitf)ism

Rationales and motives for defining and labeling life become extremely pertinent in
consideration of our future relationships with ETBE should we find it. As will be
discussed in Chapter 7, seeking differences rather than commonalities among life
contributedo a breakdown in the more holistic thinking required for nurturing coherent
ethical policy.

40 Animism is the belief that there is little distinction between the animate and inanimate, between human
life and other life, and that all have spiritual in addition to physical properties. The idea is not entirely
foreign to predominanNestern philosophies, including Christianity (American Heritage Dictionary 2006).
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Our seeming need to require a defining boundary between the living and inanimate is
another way to differentiate "them" from "us" (another example of manufag and

naming the Other, with all its intents). Certainly, where we draw taxonomic lines on the
life-side of that divide is purely a human invention (and, for many, an obsession that
carried to its extreme is manifest in biological rationales defgndicism and similar
divisions that are social, cultural, economic and political in origin and motive, not
biological) (Duster 2003 It seems, too, that where there is concern bordering on
obsession regarding differentiation, it has risen from some imbeddett fBaience is

far from immune to such pressures.

Much of the reticence orbminahimatediochdmral gadsar 0 c
maybe basean abhorrence at a demonstration, albeit a tiny step, that we not only

evolved from lesser primates but from interstellar d&str some, ultimately deflating

For others, exhilarating.

2.5.2 A Buddhistperspective

A predominant Western conceahthe core of current reseanahdevelopmental biology
is defining the point at which animation began, the moment that life evolved from non
life. This would be measured in terms afreemical process coupled with a likeiye
stamp (e.g., the year that this occuroedEarth). Those couldhen be compared with
extraterrestrial data should life be found elsewhere in the Universe. For much of the
West, this point in chemical evolutiamscientifically and philosophicallgritical. The
concern is nohecessarilyhared in other philosophies.

As the 14 Dalai Lama succinctly explains Fhe Universe in a Single Atom fi i n

Buddhism there is no substantive philosophical discussidmwarliving organisms

emerge from inanimate matter. In fact, there does not appear even to be an

acknowl edgement that this is a seTlhd ous phi
exact point of chemical evolutiG production of something that could daled living is

irrelevant in the same manner that the point at which a weathering rock becomes sand is
largely inconsequential. Both are the result of cause and effect overDiamwing a line

between rock and sand is as arbitrary in Buddhist thagytite line separating inanimate

from living. But Buddhism still segregatesiere, the line is placed between sentient life

and all else and the concern is defining where that transitisentienceccurs.

Western scienceds seckimtoefine litedy detailingitp gmplesa c h i1 s
forms (the smallest, irreducible cog), those present at the time of original animation.

Once thastudyis perfected there may only be a degree of technological sophistication

t hat wil l f bopé timtrb;la indoeacdoroplishraent with far

reaching implications for Western philosophy as well as scieliagill represent less

dazzling result from a Buddhist perspectividhe Buddhist focussion alleviating

suffering as a path to happss chemical evolution is of little consequence or concern.

41 Millions of people have been killed as a result of such fear, not to mention perhaps trillions of other
organisms.

28



Rocks do not suffer; chemicals in the Primordial Soup do not suffer, the unicellular life

they spawned does not suffer, plants and mushrooms and aé&nbtant life do not

suffer. Nonecana s pi r e t oby deekingipteasprgiheyare classed together by
thatdeficiency Sentience denotes the ability to suffer and Buddbistern begins

theree.The Abhidharma tradition in Buddhism def
consciousness, of sémce, and, therefore, life is limited to sentient anirféafs.F o r

(Western) biology, consciousness is a secondary issue, since it is a characteristic of a

subset of living organisms rather than of all of life. In Buddhism, since the definition of

0l i viengd s to sentient beings, consoci ousnes
(113).

Thislimiting definition of life challenges what the Mars Science lealdl the rest of

formal astrobiological programs acarrently seeking and highlighégphilosophical
weaknessn such pursuitsWhile the discovery of a living or extinct microscopic ETBE
will certainly be extraordinary news regardless of philosophy, it will not have nearly the
impact within a Buddhist epistemologyaih aWestern persptive.

But returning to the issue of the relationship between our perception and tendencies to
categorie, Buddhist as well as Western traditions draw lines, whether separating animate
from inanimate or sentient life from everything else. Bhfitriminationsare aided by
technology, and, as stated previously, as our abilities to detect life and our abilities to
assess sgience grow more discerning, whiehtities will actually be determined to be
ethically considerable will also change.

2.6 The prdblem of defining death

Death is not the opposite of life, but attempts at both of their definitions share some of the
same complexities and attributes. As such, death provides another example of how
scientific inquiry is framed and limited by perceptioosted in culture.

Traditional Western definitions of death have been dependent on the ability of

observation to identify various socially and culturally agrepdn conditions. Wke

detectable movement, respiration and heart beat were common and generally observable
indicators separating the quick from the dead in most circumstances for past millennia,
demonstrations of whole brain or brain stem activity are now standard in many

industrialized cultures where the technology exists to measure such guteltp 1997

Roach 2008 Accordingly, the functional definition dflumandeath varies with the

financial ability and will to have access to monitoring technology, hardly a universal

standard. Further, many would argue that the presence or absence oetdenaal

brain function is irrelevant in the determinati@yock and Byock 1997 Adding to the
uncertainty of a defensible definitipn is tacitly agreed by most Western health
practitioners that one can be fibrain dead,
matter by acknowledging outright that some
survive. Like a definition of living, definition of death largely becomes cultural and/or

42The Abhidharma tradition dates from th&&ntuy BCE to the present and is recognized as a significant
account of Buddhist philosophy.
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legal, not biological, where humans are the subject of the determifhtReference to
Abrain deatho or assignment to similar <cat
distinction is made for nehuman life. Once outside the taxonomy of higher vertebrates,
seeking a finer gradation of the definition of death likely would appear nonsensical to

most. To inquire if there are similar gradations of death among, say, vascular plants or a
starfish has notden addressed to my knowledge (and | would imagine securing funding

would bedifficult for such research).

That many of our cells can continue functioning after a legal or medical proclamation of
death provides further support for the position thaareea consortium, a multiplicity of
functioning cells, each with its synergistic function; we are not a singotdy. Death is

a process, not a discrete point; cells do not die in unison and the trillions of surviving
internal bacteria without whichevcould not survive may continue indefinitely, with

many feeding off of the decomposition of the others. Should they be consumed by some
other organism, they may take residence in the new host if the environment is conducive,
flowing from being a vital factioning part of their novdead former housing to continue
their life with a new amalgamation of compatriots. What is not assimilated into a new
life reverts to its organic molecular components. The cyclic flow of the inanimate and
the animate continuesdust to dust.

Consideration of Buddhist thought on death is pertinent in its contrast to this largely
Western discussion. It directly reflects the previous theme on the question of discrete life

as opposed to a continuum. In contrast to predomiVastern philosophies, Buddhism

holds that permanence is a fanté#ientz, Freemantle et al. 1975All, including life, is
impermanent, made of intetamy and dependent parts and subject to change as a

constant reality. And the parts are far from discrete Newtonian cogs and piliésys;

flow like ethers, one into the otheAddressing the Buddhist perspective on life and

deat h, neven dppearsag asingl®anckdistratereitiylid, stable, and
permanenfti t ori ginated from and now exists in
(Coberly 2003, 6) As such, it is in concert with N
In TibetanBuddhism, death is held as a process of spiritual transition through serial states

of consciousnesdérdo thodo) that can last 49 days after cessation of physical signs of

life (detectable breathing and heartbé8gmbhava 1994 As stated previously, the

motives of the definition of life can be as important as the definition itself.

The implications of motive are highlighted in Japanese traditions. Here, tradition holds
that a person does not exist as an individual within @i@ylbut as mintegralfamily
member, community member, and member of society. Individuals are mutually

dependent within the culturetdaagr eat er extent than in the )\
(Japanese), an act I s O0Ogdadwmdhée,amhdoriitghtsdé Ow
wrongod when nobody el se does it. Thus, ou

encount er (Tanidat1998, 201 9 msaesults imgeneral lack of open
discussion of issues, leading to multipfel sometimes conflictingthical standards. For

43 The legal position in the 8lis provided in the Uniform Determination of Death Act (1981) which holds
that entire brain death, not brain stem death alone, will yustiégal finding of deathOther nations (e.g.,
England) have differing determinations, including brain stem death only as a determinant.
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exampl e, Tanida continues, Aln Japan t her e
exi st. On the other hand, ther are certa
This may be because Japaneserthk t hat bi oet hi cs Whextlss ubor di
outwardly stated and what is personally done may conflics. more difficult, therefore,

to establish motivesspecially for a Westerner

But regarding euthanasia in Japan, outwardly it would be considered wrong because the

living arevery mucha functioning part of the family and communiggardless of their
physical debilitation. P ebr hbaupt s héspuitseof 6f u rTt h
wa (harmony),amae(dependence) artdijisokuin(great mercypre expressed as strong
components of the cultu(Rothenberg 19974 How these may affect potential ethical
relaionships with such foreign entities as ETBE is especially problematic. If the culture

is prone to ostracism of the foreiggthicalconsideration for ETBE will bdiminished or

perhaps diregarded. However, should there be a greater acceptance fifaisall |

intimately related (carried to an extreme for the purposes of discussion, that we are all

ione f amivdagdamaemay lead taaijisokuinand an inclusive, ubiquitous

bioethic. Then again, as RothenbatigesFan A Thus, f olr IFasye tihe at
standards by which one system determines how morallywgig distinctions are to be
drawn and [are] not the same across system
ethics and of current Western ethics are so different and divehgerthey are in fact not
capable of being compared. (Fan 1997, 193)
most Chinese or Japanese can be defined as moral strangers to each other. (Fan 1997,
197) .

Regardlessni contrasto Asian concepts of impermanensaljdity and permanence are
approaches based in Western thought and philosophical tradition. These, in turn, extend

to the Western biological epistemology. Bhi not to infer that Darwinian evolutionary

theory or thought on birth, maturation, and aging of organisms, for exampknato

allow for change, but that in predominant Western philosophies life originates from life,
species stand inviolate and satitahough interdependent, and life, at least human life, is
held apart (and, in most Western religions

2.7 Continuing problems of perception

The Parable of the Bealsegins with an account of a research project regarding the life

cycle of a cattle tick:
The eyeless female is directed to the tip of a twig on a bush by her photosensitive
skin, and there she stays through darkness and light, through fair weather and
foul, waiting for the moment that wil!/
the creature iIis sluggish to the point o
represents, in the conduct of its life, a kind of apotheosis of subjective time
perception. For geriod as long as eighteen years nothing happens. The period
passes as a single moment; but at any moment within this span of literally

44 Rothenberg continues, however, that with increased exposure to foreigners and foreign cultures those
characteristis are in decline. Japanese culture has been substantially Westernized, especially over the past
two decades.
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senseless existence, when the animal becomes aware of the scent of butyric acid
(from a passing mammal) it is thrustord perception of time, and other signals
are suddenly perceived (Bleibtreu 1968, 1

Western peopleare quick to accept human perceptions of linear time as aunearsal

constant. It is frequently the only one experiencén conscious lifé® Yet we almost

intuitively know that our sense of time is strongly influenced not only by our life span

and predominantly diurnal cycles but also by the time clues that increase our biological
abilities to survive, such as ovulationad mi | ar bi ol ogi cal Acl oc k¢
our survival depended more on catching flying mosquitoes and less on selecting fruit of

the right coloyit seems our sensation of time would be extended, that we would discern

more moments within each mite. In part, this tim@erceptive state contributes to each
organi smés individual | yUnweatbydakobwon exldilhivi r o n m
various of his publications in the 192@&ll 2001). Briefly, Umweltis the subjective

world of an organism as mediated by the structural being or physiology of the organism.

More recently, the paradigm presented by consideratibmotelterhas beefpined

with biosemiotics, application of semiotics (sign systems asestuidl the humanities and

linguistics) to living organisms in a biological sense, where organisms are considered

complex systems of sign production, translation and interpret@immeche and Kull

2017). ASemi osi s ( tihhe akity to genarate@rid resegvendigns) is ¢ s
whatdist ngui shes all that i $Seeokildse )3 While om wh a't
there has always been information, life is the process of information in the form of signs

(Petrilli and Ponzio 2005

InhisessaPandor abds BoSebaokstates: t er t i mes
Theprocess of messag@erchanges, or semiosis, is held by many to be an
indispensable characteristic of all terrestrial life forms. It is this capacity for
containing, replicating, and expressing messages, of extracting their significance,
that, in fact, distinguishes thenone consistently from the nonlivifigexcept for
human agents, such as robots, that can be programmed to engage in quasi
semiosig rather than other traits often cited, such as the ability to reproduce
(e.g., mules or neutered cats do act as messageesoand destirteons, but none
can reproduce). (1986, 153

While it may initially appear overly theoretical and academic when considering
definitions of life for space exploration, coupling thedatssl concepts of time

perception and semiosshiouldbe recognized in the search for ETBE as extremely
significant. Our robotic searches on Mars and elsewhere have been seeking life that fits
our accepted terrestrial perception of time. Similarly, tharaand form of theignsof

life to which we are attuned are our terrestrial signs. They are products of our terrestrial

4 The work ofJakob von Uexkiilis thesource of this study and the-¥8ar life cycle it cites.

46 Dream states, druimduced hallucinations,ogic practices and similar methods to change time
perception are well documented.

47 This certainly changes the standard biological definitions to one inclusive of artificial intelligence,
although I do not believe that was the intent.
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experience. We might be speaking the wrong language; we might be seeking the wrong
signs referencing the wrong spatial and tempscales

For example, the Viking mission to Mars included sampling Martian soil for indicators of
life. Isotopetagged nutrients were added to the sample and the mixture was incubated
for periods of several hours to several days. Gases within thelerugre analyzed for

the tracers. Had such gases been produced, it would have been indicative of metabolic
activity. Results were both inconclusive and conte@@@@regorio, Levin et al. 1997

While organisms found on Earth may have redatithin several days, the assumption

that Martian life would respond in the same period of time demonstrates our tendency to
assumall life follows predictable temporal patterns.maynot.

Bacteria have recently been discovered living imr8ii onryear old sediments 30 meters

below the deep seabed in the equatorial Pacific O&anppers, Neretin et 2005

Roy, Kallmeyer et al. 2032 Significant is that the rate of metabolism in these

prokaryotic cells is so depressed that they may be hundredsmothewsands of years

ol d. AThese organisms |live so slowly that
like suspended animation, said Danish scientist Hans Roy, a biologist at Aarhus

University and the lead author of the study. The main lessondgratwe need to stop

looking at life at our own time scale ( e mp h a gAchenbacd20¥2 d )

While the abyssal seabed microbes described above may very well accelerate their
metabolism if provided supplemental natris (as was the Martian soil sample), how
long that acceleration may take is unknown. However, it demonstratspéuads may
not share our perception of time. We should not make that assumptiorcastinee

our search for ETBE.

2.8 NASA and the sarch for definitions of extraterrestrial life

In consideration of the difficulties and inconsistencies of definitions and descriptions of
terrestrial life, one readily appreciates the dilemma NASA faces in its search for life on
other worlds. What is beg sought? How can lifdetecting instrumentation aboard
exploratory flights to Mars, Europa, Ganymede or elsewhere serve their purpose without
such a definition? How will they know life when they find it? Much depends on who
asks the questions aerorautical engineers, biologists, Buddhist philosophersjngi
executives, or animists. Certainly, the search for life within the Buddhist tradition would
be a much easier task. It would only require the search for sentience.

The definition prominentiNASA6s Astrobi ol ogy Program i s
Sagan: i L-gudtaening cekemiral systeimfcapable of undergoing Darwinian
e v o | u(Greeoberg 2001, 4%2 At NASAOGs website (NASA 2C
definition provided inThe Search for Life on Oth@lanets(Jakosky 1998
NASA scientist Jakosky defines being "alive" in general terine dliject 1)
utilizes energy from some source to drive chemical reactions, 2) is capable of
reproduction, and 3) can undergo evolution. Of course, this definition is subject
to several complications. For example, fire can reproduce itself, contains heat
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erergy, and uses biogenic elements (carbon, hydrogen, oxygen, nitrogen,
phosphorous, and sulfur). And yet, fire is classified as a byproduct of non
biological chemical reactions in part because it cannot evolve. In fact, another
definition of life by geologt Joseph Kirchvink emphasizes evolution as the only
defining characteristic of living objects versus Hwing ones. In short, the
answer to your question is thidere is no answeglemphasis added).

NASAOGs acknowl edgement lefdefibitioreis refreshibglindtsna t i ¢
honesty. But if a commonly agreegon definition of life on Earth cannot be stated,
speculation as to what may be found off of Earth certainly cannot. Still, the search for
extraterrestrial gnit effértdoe€ing the Ndogemlzen2011 tatmeh ofmo s t
the Mars Science Laboratory and its rover, CuridSity.

A secondary problem with such definitions
grow (predominantly the synergistic efforts of information preweg biological

components employed in computing, cyborg capabilities and similar mergings of life

with nortlife), definitions will have to be tailored to meet political as well as

philosophical need&urzweil 1990 Kurzweil 2005. In 1975, the noted biologist J.
Maynard Smith descr i bededwhithdasths prapertiesof pop ul
mul tiplication, (b983 % Intl9rs5 thahnday hawebeemt i on o
sufficient, but advances during the last quarter ofdbatury left it norspecific; it may

as well have described many software programs. These, along with their hazdware

evolve and adapt to new environments on their own; machines are capable of detecting
and exploiting thermal differentials and chemical disequilibria and extract energy from

those potentials; and reproduction does not appear to be much of a limitorgifaen

one considers the ubiquity and adaptabilit
machines approaches the Auso of Iife, 1t w
the other through definitions earfutuee. To

D

computers from consideration within the definition of life, greater emphasis has been
placed on chemical systems and metabolism. However, | would argue that development

of computers capable of orchestrating metabolism and systems deriving faergy

chemical as opposed to predonmitip electrical energy sourcesdsrtainly possible.
Should they fAevolve, o0 the definition wil!/l
definitions will require constant readjustment as technology (and life) mdaitygere will

likely be considerable social and cultural reluctance to accept any such unity without
rancorous debate. As the merger of life and machine becomes rdawtitidoe more

difficult to define where one begins and the other ceases. Thisenglbpecially true

where biological cells and functions are made part of machines (using neurons, for
example, as part of computer hardware and the reverse). Will these cells still be
considered living? As with the previous discussion in this Chaptardieg the problem

in defining the point where |ife emerged f
will likely be a philosophical, legal, and cultural one more than an engineering issue.
Motives of definitions will have to be challenged to deteemf the definer just has to

work ever harder to maintain a sense of the Other.

48 Curiosity land on Mrs in August 2012 with a mission of searching for signs of past or present life.
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When applied to possible extraterrestrial life, certain factors provided in the definition

cannot be assumedpriori. For example, Lahav cited homochirality of amino a@d a

pat of the requirement for lifelt is true that alterrestrial life exhibits such sinisal

bi ochemi stry. But that appears more to de
the earlyon chance selection of left over right which was then replicated to the present

rather than a fixed requirement for life. Should we discover a clearly kntty on

Mars or swimming in the suigce seas of Europa that employed only righhded (or a

mix of both right and lefthanded) amino acid chirality, would we determtinat it was

notliving? Likely, no. Overly restrictive descriptions of life on Bafail to accept the

novelty of the unknown.

A practical problem in applying terrestrial biases to extraterrestrial life regards the
requirement in most definitions of life for any candidate specimen to exhibit Darwinian
evolution. Yet, for foreseeable space missions it would be impossible to determine that

an entity is the product of varessaToimake at tr
that determination would require access to knowledge of its ancestry and details of its

entire population, selection pressures, the range of genetic variability within its

population and other data. For example, should an individual humeabf@t, palm or

mi crobe) be under some extraterrestrial i n
Darwinian evolution would there be without a diverse population of other life forms from

the site of collection or, better, a suite of ancestral forrfsssl record, or other

evidence of previous forms? As best as we
reproducing populations do. It appears an impossible task for any remote sensing rover

such as Curiosity to make a determination on evoldfiofhe only solution would be to
culture the specimen and observe how it ge
appropriate term to use on the unknown form) responds to a changing environment. The
experiment would likely take a considerable amount of timenamdd clearly be otside

the scope of any missions currently planned unless samples containing such life are

returned to Earth for analysis.

A terran (pertaining to Earth) model of life is iealy appropriateéf ETBE evolved with

the same characteristics as Earthodés | ife o
substantial modification over the ensuing millennia, as would be possible if the biotic

entities travelled from Marsto Earthhus fiseedi ngo this planet
reverse?’

4 The demonstration of the ability to evolve appears to have been added to the list of prerequisites for life

as a defensive measure to block admission of future sophidticama c hi nery and computers
of life. It would seem likely that as machines become capable edssifn and selimprovement, as
envisioned in the fASingularityo described by Ray Ku
caveatswileed t o be added to the | ist of |lif-ebds require
reflectioni of being able to examine their own software and hardware and determine how to better

function, then autonomously act to improve their architecture witheattdiuman intervention human

control may become superfluous. Perhaps at that point computers will argue whether we are alive by their
definitions.

50 Microbes exposed to the conditions similar to riding within a meteor, including temperatures, radiation

and the Gforces expected on acceleration and impact survived the ordeal, demonstrating that an

interplanetary transfer may be biologically possible (Fajardo 2007).
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The problem of Iife identification arose w
to late1970s. Although separate research packages designed to test for metabolic
products of life wee aboard the craft, data received remain disputed among the

experimentsod designer s. Whil e the officia
were detected, one of the primary scientists, Gilbert Levin, still maintains that the results

ofhisLake | ed Rel ease Experiment (LR) Amore | ik
unacknowl edged di scovery of |ife on Mars; o

mi croorgani s ms (DiGredoripelevin etiall 1997 63).MEhe offioial

position of NASA is that no signs of life were detected by ViKikgpin 1978.

However, instrumentation aboard the craft would have been unable to identify all of the
specific criteria in NASAO®mblimg&drthldfel Anyon of
life that was more exotic or did not metabolize as bacteria do on Earth (or at a rate rapid
enough to have been detected by the instrumentation) would not have been detected.

Recognizing the problem that liféetection experimentsave been overly (if not
entirely) geocentric, NASA commissioned the National Academy of Sciences (NAS)
Space Studies Board to study the diversity of possible definitions of extraterrestrial life
and speculate on the range of possible markers far ife a starting point, they listed
four criteria common to Earthoés (Sulita@a (r eco
and Baross 2007, )x

1 Terran life uses water as a solvent;

1 Itis built from cells and exploits a metabolism that focuses on the carbonyl group
(C=0);
It is thermog@namically dissipative, exploiting chemieathergy gradients; and
It exploits a twebiopolymer architecture that uses nucleic acids to perform most
genetic functions and proteins to perform most catalytic functions.

T
T

In that Earth life is the only provenand e | availabl e, NASAOGs astr
presently directed at bodies with liquid water and the temperature regimes that state

requires. Robotic laboratory capabilities are limited to sensors capable of detecting
carbonbased organics and the nistéic products of life as found on Earth. But the

NAS study concluded with the following observations:

! That it is possible for extraterrestrial life to exist in forms that are not encountered
here on Earth. AThe | i kelifdirhsobsuwiface f e nc o
Marsaxdsubi ce Eur opa.appears higho

1 That water need not be a limiting factor for life. Life elsewhere may employ
solvents other than water for metabolism and as an intracellular transport medium.

The report lists many compoundstthee both present on extraterrestrial bodies
and have freezing and boiling points that would allow them to be found in the
liquid state. These include ammonia (Jupiter), ethane, formaldatiggidrogen
(contributing over 80% of the upper regions of glas giants Jupiter, Saturn,

51The Labeled Release Experiment adds a measured amount of a radioactive nutrienttsautio

(Martian) soil sample. The sample is incubated and any gases emitted through organic metabolism are
tested for radioactivity. With Earth samples, the radioactivity is normally expressed within the carbon
dioxide produced during bacterial metabuwlis
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Uranus, and Neptune), and sulfuric acid (Venus). Life forms that used an
alternative solvent might be overlooked in the search for life. It is also possible
that extraterrestrial life might exist in a gas, vice liquid, mediémnd while slow

by Earth standards, life in a solid ice phase medium cannot be eliminated from
consideration.

To properly define life, the subject of all the searching, requires that factors common to
all life, terrestrial and other, be identified. Limg the definition to what we can

imagine as appropriate, even as broadly as suggested ba8epbrt, may not suffice.
Must it reproduce? Must it metabolize with solvents, even solvents other than water or
some other polar compound, including gases solids? What if an advanced entity has
ceased evolving by choice, content to rema
selection with artificial? There is no attempt here to offer such a definition, just a
precaution that a deeper analysiswbly we seem obsessed wakingledefinition needs
serious thought. This becomes more critical when considering possible ethical
relationships with the extraterrestrial entities we might discover. If our purpose is to
clearly define how life on Eartls different, then a solid definition is warranted. If we
seek unity with what we may encounter, definitions fall in importance and become
impediments.

No discovery that we can make in our exploration of the solar system would have
a greater impact onur view of our position in the cosmos or be more inspiring
than the discovery of an alien life form, even a primitive one. At the same time, it
is clear that nothing would be more tragic in the American exploration of space
than to encounter alien life arfdil to recognize it either because of the
consequences of contamination or because of the lack of proper tools and
scientific preparation (Sullivan and Baross 2007, 84
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CHAPTER 3
EVOLUTION OF BIOETHICAL THOUGHT IN THE CONTEXT OF
EXTRATERRESTRIAL ENTITIES

For pure logic all axioms are arbitrary, including the axioms of ethics. But they

are by no means arbitrary from a psychological and genetic point of view. They

are derived from our inborn tendencies to avoid pain and annihilation and from

the accumulateémotional reaction of individuals to the behavior of their

neighbor s. 't is the privilege of mano

individuals, to advance ethical axioms which are so comprehensive and so well

founded that men will accept them aswgnded in the vast mass of their

individual emotional experiences. Ethical axioms are found and tested not very

differently from the axioms of science. Truth is what stands the test of experience.
Albert Einstein(1950, 114115

Why should our nastiness be the baggage of an apish past and our kindness
uniquelyhuman? Why should we not seek continuity with other animals for our
onoblebé traits as well ?

Stephen Jay Goul@1980, 26}

If you prick us, do we not bleed? If you tickle us, do we not laugh? If you poison
us, do we not die?
William ShakespeareThe Merchant of Venice
(1596)

The great fault of all ethics hitherto has been that they believed themselves to
have to deal only with the relations of man to man. In reality, however, the
guestion is what ikis attitude to the world and all life that comes within his
reach.
Albert Schweitzer Out of My Life and Thought, An Autobraghy
(1933, 188

3.1 Premise

The preceding chapter posits that known terrestrial life is not only dieeyg at a

systems level but that organisms blend, one into the other, making distinctions among
them at times both arbitrary and impermanent. Early forms of life and their prebiotic
environments similarly may be difficult to differentiate. It follovasit prescribing

bioethical standards based on speae®rganismspecific criteria is likewise

problematic. Compounding this issue is that our ability to perceive organisms, assess
their capacities and capabilities and assign or withhold bioethicabeoason as a result

of that analysis has, especially in the West, been increasingly enabled by technology for
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the past three and a half centufieéaVith the expected increases in our technological
power in the futures, it is likely we will continue tetdct previously unknown attributes
of many organisms, challenging our previous bioethical relationships with them.

Another factor confounding perceptitmased ethical metering is that while the

foundations of predominant Western thought maintain teaptactice of ethics is

restricted to humasyit likely has evolutionary roots that may predate the eatiesto

sapiens H. neanderthalensiexhibited facets of art and culture that, while primitive

compared to CrdMagnon, provide evidence of a degodesensitivity and perception that

may indicate the rudiments of ethical behavidames 1957 Modern humans are not

necessarily alone in sentiments or behaviors such as altruism. Definitions of ethics

within philosophy, however, tend to remain homocentric and narrow and the range of
contemporary theories regarding ethics, morals, and related ®mpt s of #Ar i ght s
animal, and now robot) has literally filled libraries.

While this dissertation makes no claimcanflate morals with ethics, their vernacular
definitions are often arbitrary.raFepnp the
refer to culturally accepted stanfdeards and
Republic fAiWe are discussing no small matter, ©b
Rachels cautions ifihe Elements of Moral Philosophy il t woul d ebe hel pf
could begin with a simple, uncontroversial definition of what morality is. But that turns

out to be impossible. There are many rival theories, each expounding a different

conception of what it means to live morally, and any definition that goes beyond
Socratesod6s simple formation ii(898&hPund to of
Rachels does state unequivocally, however,
conduct by reason while giving equal weight to the interests of affected othes

minimum conception of morality. Others intbiat there is little more to moral thought

than convention: AMorality differs in ever
appr ov e @Pojman bnd Tramel 2003, 36 And, AThe morality
function of the state of the system at the time ieigpf o r (hheedih 1968, 124pciting

(Fletcher 1965

The Stanford Encyclopedia of iRksophy identifies three approaches to normative ethics:
virtue ethics (relying on moral character), deontological (motivated by duties) and
consequentiafjudging outcomes(Hursthouse 2012 From these three tier sub

groupings such as medical ethics, bioethics and environmental ethics.

Bioethics (outside more humaargetedmedical ethics) is mediated by our ability (and

our desire) to detect what we choose to be redeeming qualities-lhunmam life, such as
intelligence and evidence of altruism. Even where such qualities are detected, utilitarian
biases frequently preemethical treatment, deflating any claims of virtue. As such, most
bioethics outside of humate-human actions is framed not on any singular truth but on
fickle perceptions. It cannot help but be guided by ethical relativism. Encounters with

52| eeuwenhoels credited with the invention of thmicroscope in 1674 and was the first to describe
single-celled organisms. The technology of the microscope enabled our ethical judgment of that new,
microscopic world.
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ETBE will likely be, therefore, prejudgmental and biased to terrestrial norms and
utilitarian motives:® This chapter argues for an alternative approach.

To be clear, ethical codes and standards are human social inventions as are moral codes
and standards. Theyahge and are relative to their cultures and times. As there are

good laws and bad, there are poor as well as exemplary ethical and moral codes. But
ethicalbehaviorsneed not necessarily conform to normative ethical codes. There is
evidence of biologicahnd evolutionary influences on ethical behaviors, supporting, in

part, ethical objectivism. Regardless, the arguments for and against moral and ethical
relativism are not the point of this dissertation; | cannot resolve that debate.

3.2 Pertinent foundaions in traditional Western ethics
3.2.1 Matters of right conduct

The social and cultural role of enabling standards of human behavior seems innate and
appears universal regardless of whether those standards were or are considered just,
ethical, or moralln the West, early thought on the origin of the standards of behavior can
be traced at least to th& 6entury BCE and the teaching of Thales, Anaximander and
others. This is especially significant in that the period saw the shift from purely
mythologial/religious sources of standards to those produced by conscious reasoning; its
roots may be biologicglaynes 1976 There was recognition that principles were at

work separate from the gods; there was order in the natural world and its analytical study
could provide lessons applicable tatn behavior.

Several hundred years later, Greek philosophers (most notably Socrates and Aristotle)

were perhaps the first to formally explore and build on these ideas in depth in writing.

How should people interact? What is justice? The overarchiadenge, of course, lies
inwhodefi nes how others fAshouldodo |Iive and if
making such determinations. In this realm of virtue ethics, where personal character is

of extreme importance, virtue evolves as the motiwgio right action(Reath, Herman

et al. 1997.

3.2.1.1Socrates
| n PE@hyph®s Socrates asks, Al s
s r

dothegodscommadn it because it i
consideration of two possible options.

nd
t ?

o
—
>
o —
o

co
i gh

The first answer posed by Socrates is that conduct is right only because it is commanded
by the gods. It is unethical to kill other peopldy becausehte gods command it not be

53 The range of sentiments isdgaei One person | interviewed voiced that some are of opinion that the Bible
infers that God expelled Satan from Eden to Aot her
to extraterrestrial worlds. Therefore, any life discovered on othedsvavould have satanic origins. This

does not bode well should that person be considering the ethical nature of our possible adverse impacts on
Martian life.
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done (Divine Command Theory). This begs the question, if the gods had commanded us

to kill others on a whim, lie, steal or otherwise reverse other basic tenets of standard

ethical behavior, would such actions then be ethicafiand g ht 0 ? Wit hout tF
any other reasoning, then, such commandments are arbitrary; killing is neither good nor

bad, neither ethical nor unethical except as judged and commanded by a deity. Being
arbitrary, the gods are tossing coins in their defteaitron; one is as ethical as its reverse

and killing, in and of itself, was not unethical prior to the command. As a result, the
Adoctrine of the goodne gRacheld1986,¢)2 Fuither, r e du c e
much depends on just which god or gods one listens to, whether Zeus, Thor, &&hovah

Kali.

The second possible answer is that the gods command a behavior because, being wise,
they know it is theight behavior, and its rightness exigtgor to the command. It was

unet hical to kill on a whim phecoommandi® t he ¢
just a restatement of a preexisting truth over which the gods have no control. The
decisions are no |l onger arbitrary, but acc

powers of ethical determination; they are just restating preexistitig triVhile possibly
infinitely wise, they are not the deciders of what is ethical or unethical and have no power
to change them. They are merely reporters informing us of existing truths by way of
commands, creating a tension between faith and reasoif.tBe gods do not determine

right and wrong, ethical and unethical, who, or what, does?

3.2.1.2 Aquinas

With the beginning of the Christian era, the emphsisited fromobservation of nature

and reasoning thought back to religious doctristmdards and the supernatural. Nature

became subservient to God; God was the source of all power and truth. The Church relied

on Christian dogma to guide behavior through, in the early centuries, adherence to the
absolute and unc heelatio®nhTdisiawell docuimenteciinthed of r e
writings of Augustine in the®century and his assertions that the Church was the only

path to truth, the singular arbiter of achieving a good and salvageable life after death.

This did not mply that a grear understanding of the natural world would distract from

knowing the divine as long as the studier recognized Church supremacy regarding any
conclusions reached. But reason and empirical analysis were less damnable; to seek the
divine by swadkonags Gopdesdéd to Godbdbs dAwor d
heretical(Tarnas 1991

Thomas Aquinas (1225274), his teacher Albertus Magnus and others held that neither
of Socratesd po s Inihareselting Theos of Naturbavpthes b | e .
concluded that ethical decisions are based on the dictates of rational human thought, not
on divine command. This seemingly removes ethical resolutions from a theological
process, thus demoting the power of God (and, in the Christian worlgpwes of the

54 Throughout, Church capitalized refers broadly to the Christian Chiu@atholicism.

%5 Aquinas and Magnus are associated with Scholasticism, #i&"12entury school of thought that
sought, in part, to reconcile the Greek approach to knowing and reason (especially as postulated by
Aristotle and Plato) with Church dogma founded on revelation.
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Church). Their rational fix was to maintain that (1) the Divine Command Theory has

fatal flawsandGod does not arbitrarily decide on issues of ethics; (2) God is rational, and
because all persons (regardless of religious affiliation oeldel ar e created i n
image, humans are also capable of rational thought; and (3) God provided humans with

the capacity for rational thought so that we could ponder ethical problems and arrive at
rati onal (and ther eby ical degdionhsce thelresalioB i on s .
rational human thought. The role of the Church is, in part, to assist us in developing our
rational thought to both reason the existence of God and to make rational (thus ethical)
decisions, leading to rational (thus etljcactions. Another setfescribed role of the

Church is to provide the ethical directivegg(edo no steal) to those who either have not
devel oped their abilities for rational tho
such issues. Accomly to Aquinas (and adopted in general Church theory), to act

rationallyis acting as a Christian, amite versa Here, we loop back to the basic
premise, but view it in reverse: ATo dispa
condemning the commamdf Go d o ( f Summa Theplodicd 2v4) as quoted

in Rachels 1986, 45). Thus, the Church, as the representative of God on Earth, maintains
supremacy in this realm as the arbiter of reasoned thought within the Church. But it
concedes that ethicdldught is a rational process and, like science, can run parallel to

and independently of the Church.

In sum, according to the Theory of Natural Law, reason will inevitably lead to truth. As
maintained by the Church, nothing discovered through the gsafeerfectly reasoned
inquiry could possibly conflict with the Church since their tenets are founded on faith in a

reasoning (and truthful) God. ANot hing th
mandés natur al i nt el Igenctt,0o Gouwdldds uletvierhatt e loyn,
and faith derived f r oml80h Righsbehawdor andethicat e 06 ( T
actions are foundedinreasem eason i s founded not just as

character but as a human abilitgependenof God (the gift from God). The
uncorrupted human search for truth, therefore, ultimately leads to ethical actions without
the need for divine interventiof.

3.2.2 Matters of bioethics
3.2.2.1 Animism, vitalism, mechanism and anthropocentrism
The ealiest written accounts regarding the treatment of animals in the West come from

Greek literature. The four predominant schools of philosophy regarding animals that
emerge are animism, vitalism, mechanism and anthropocerfRigter 2000, 1)7°’

®*However, should your rational process have |l ed to
have been wise to advertise it.

57 Ryder (2000) points to similar philosophies toward animals that were developing in thiéestern

world. Hinduism andBuddhism did not employ animal sacrifice and promoted vegetarianism. Much of

this approach is based on a consideration of reincarnation, but also springs from a general avoidance of
violence. In Japan, Shinto also teaches reverence for nature. Teadfhingstless indigenous cultures

also serve to respect many categories ofimaman life and nature.
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f  Animismi Mostoftenassociated with the teachings of Pythagoras-gfid
century BCE), animism maintains that both humans and animals have immortal
souls of the same kind that move among both through incarnations.

1 Vitalismi As professed by Aristotle (38322 BCE), this reagnizes the
interdependence of soul and body and that men and women are arimals.
contrasto animism, however, vitalism places various organisms in a hierarchy,
thegreat chain of beingStatus within that chain is determined by the ability to be
ratiomal. Even among humans, social position was related to innate rational
talents. Accordingly, slaves, while clearly human and able to experience pain,
were less rational than free Gredksnly because of their status as slasad
thus could be ethicallgxploited.

1 Mechanisni Both humans and animals were soulless machines and differed only
in structure from the inanimate.

1 Anthropocentrismi  As taught byXenophon (c. 43354 BCE) and otheyshe
world and all of its components were made for the pleasurean. Only this
school of thought maintained that humans were distinct from animals in every
respect.

The early Aristotelian focus (if not obsession) on determining the degree of rationality of
animals as prerequisite for higher status emerges agtihatér medieval Christian

phil osophy, most notably Aquinas. Sorabji
opposing tendencies, my impression is that the emphasis of Western Christianity was on

one half, the artanimal half, of a more wideanging and \gorous ancient Greek

d e b 119950204 This represented a watershed in Church thought, transitioning at

many levels from a period where nature (the Fall as depicted in Eden) was viewed largely

as adversarial to receiving Grace, to one that required mytée world (essentially,

leave the Garden) and experiencing it to discover a pathway to God. Understanding
natureds orderliness, i1ts | aws and science
And, as man was created in the image of God andhwasprovided a rational mind, he

could seek such a path. Rationality would serve no purpose for artimglgstablishing

the barrier between the twoman distinct from animal.

Whereas Aristotle and the animists sought degrees of rationalitygaaticanimals

(including humans), the later conflict with Church dogma was insurmountabteeind

search for a hierarchical rankimgas abandoned as an impossibility. Man alone

possessed the gift of rationality; animals do not. The line of thoughstser$vhile

seeking grace may have been forgotten as a motive (or, at least, openly stated as a
motive), the schism between man and fAani ma

In Primates and Philosophf¥ r anz de Waal reminds us that i
are not humans, it is equally true that humans are animals. Resistance to this simple yet
undeniable truth is what unde{0d06 6 Het he r es
terms this reticence anthropodenial, the willful rejection that there are meaningful
characteristics that humans and other animals share even giouilghitiesare

abundanthc | ear , as in the discussion of Descart
reflects a préDarwinian antipathy to the profound similarities between human and
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animal behavior (e.g., maternal care, sexual behavior, power seeking) noticed by anyone
withan open mind. 0 Ant hropomor phism has a ba
attribute to animals (and plants, and anythinghamman) t he @A hi gher 0 hu
capacities, such as a sense of self, the ability to ponder the futures in a meaningful way

and rdlect on the mental states of others (a theory of mind). Denying a place for
anthropomorphic discussion in behavioral (and ethical) wosknotesOthering; animals

do not think like us, therefore we owe them less.

3.2.2.2 Descartes

While the Church (andther institutions) had held power through dicta regarding the
nature of matter and I ife in the Dbiologica
difficult to ignore or argue away, especially in the physical sciences as derived from
experimentabn and empirical mathematical analysis and modeling (although attempts to

do so persist to today§. Revelation, intuition and divine command were rapidly giving

way to experimentation and observatidthilosophical studies of morality and ethics

weren recession as was the Church. AWhen ph
religious assumptions, they could propound moral axioms as universal truths without

paying much attention to the controversial nature of their axioms. The religious

assumptions, howee r , ar e n o(Ddrf @002 éAs thespbweerrokddeating

thought shifted from the fracturing Church to more independent institutions (e.g., secular
universities), the Burch lost many of its philosophers and, for better or worse, many of

its philosophers lost the Church. Newtonian mathematics and scientific progress in

geology, biology, and chemistry hastened the split of ethical philosophy from religion.
However, neiter morality nor ethics are applicable to scientific analysis, and the Church
maintained a high degree of hegemony in moral philos@idlagintyre 198). The

Church, however modified, restructured, and modernized wathstiburce for ethical

thought and moral philosopRy®° In addition,the Western world wa becoming more

strongly based in utilitarian principles.

Rene De s c alb650)earticulaf ahddy8eS of a number of issues involving the

operation of the body have faded from popularity as they have been disproven. For

example, his explanation that heat makes the blood circulate and that tiny particles in

bh ood become fianimal spiritso that physical
discredited as more detailed anatomical and physiological research has discovered more
defensible (and logical) alternativé3amasio 1994, 24950). But the dualism of md

and body that he maintained is still evident in philosophical work and is applied when

facts fail to provide an immediate solution. Except for his exemplary mathematics,

®fFactso is in quotes to indicate that facts are no
analyses, reasoning, and a broad range of saxthtultural norms. While still indispensably useful, facts

can sometimes have a limited shelf life.

9 Present day ethical boards and councils almost without exception look to the clergy (Christian, Jewish,

I slamic and ot her R@mzations)sas a sowam for threie rhemigersiuipy assumingghem

to be authoritative in ethical (and moral) issues.

0fChurcl® waats t hi's point in history moeRefermaiondactiorst el y fch
the very significant expansion Western religions to the New World and Agiaupled with Jewish moral

philosoply that affected Western thought.
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Descartes was not critical in his scientific analyses. It appears more thattée with
conclusions and then sought justifications, and when scientific proof was not obtainable
he inserted the supernatural.

Descartesd reasoning was | ikely strongly b
that period and was not the prodatmore rigorous and challenging theorizing

(Newmyer 2006, 6)¢ Starting with the presumption o
and body existed in separate universes, his attempts at experimentagdadiepus.

As stated by Graylindhi s supposition that ndAall creatur
conscious experience, emotion and sensation, despite the intimate similarity of anatomy,
environment and behavi or 0 .iltsvasirratibnalofnl y er r o

Descartes and his contemporaries to think in these terms about 820Ws16(). The
thought that dogs and horses might have souls (and might accordingly go to a heaven, or
a canine or equestrian version of heaven) seemed to them preposterous given that they
had accepted the (perhaps equally preposterous?) premise that there are such things as
disembodied souls in the first place. This reflected Aquinas from afmostenturies

earlier, who maintained that as man was created in the image of God, we lediviealo
obligation to animals except as our actionsanimalsaffect our actions toward other

men* Descartesd reasoning followed that in |
all that appertains to souls (conscious thought, experience, emotigerasation) and

so could be cut open and experimented upon with impunity. His and many other
scienti st s O apprahchesoirdatoaships hvieghmiardans wersimple:

the purpose of pain and pleasure was to instruct the soul; animalschswel jergothey

are incapable of feeling pain or pleasure. This formed the basis of much of Western
thought on bioethics as applied to Huumans for centurigSorabji 1995.52

The mind and the body do not exist in separate states to the degree or supernatural
manner which Descartes amdny others maintained, although that philosophy still
influences our approach to nblmman species. Significantly, it haunts our possible
relationships with ETBE.

3.2.2.3 Locke and Hobbes

| n L obksdayeCorcerning Human Understand{fig90) he soughb provide a

logical proof that the mind predates history, that the mind was what existed prior to

matter. As such, only a cognitive, though ethereal, being could produce something from
nothing. Whereas matter can change form and produce other maiter, cannot

produce thought , t KuTkis philosaphitapappraach guaranteed mi n d
the primacy of man over all other biological and inanimate forms, subjugating them to a

51 Similar reasoning is frequently applied today as a rationale for why animals should not be treated cruelly:

those who do so are desensititedimilar cruelties perpetrated on other humans. The effect on the target

animal is largely discountable.

52t is foreseeable that at some point in our futures physical pain may become optional. How philosophical
arguments concerning the influence oiinpan our spiritual lives change to adapt to this possibility will be

interesting.

8But true to futuristsé fAnever say never,o it is ar
To imagine such a circumstance is no longer the wild fidgtiadn was dur i ng Lockeds era.
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lower status. To maintain a proper pyramid of ascendency that idcludemnipotent

deity at the apex, proposing a flatter organizational structure was unsupportive of
Apropero relationshiops. Even such ennobl ed
blissful condition but remained caged in livas Hobbes noted,br sh and short . q
lacked the innate socialization and finer natures that Aristotle viewambaspolitikon(.a

a political animalcenturiesbeforgur speci esdé6 ability to rise
political unions to the benefit of all (well, paxtp s some) participants.
socialization was not a natural condition but a state reached only by overcoming our truer
natures, by fAcoven a(Hobbes 99y griginally publishedirs ar t i f
1657).

Arguments since Aristotle rested on the issue of whether or not animals were capable of
reason; pain and suffering were only valued as a way of deducing their capacity to reason
(Newmyer 2006, 66 And it was largly a theological question, vital only in its

relationship to the possession and purpose of a soul, thereby related only to salvation in
the realm of Christian thought. It ensured human primacy in the great chain of being.

3.2.2.4 Bentham

The philosophical discussion of extending bioethical consideration tdhnorans
significantlypred at es attempts at anatomical- justif]
1832) question regarding suffering is abundantly more generous in erasing the divide
betweerhumans and fAani mal so than his predecess

Other animals, which, on account of their interests having been neglected by the

insensibility of the ancient jurists, stand degraded into the class of things. ... The

day has been, | grieve it to say in manggais it is not yet past, in which the

greater part of the species, under the denomination of slaves, have been treated ...

upon the same footing as ... animals are still. The day may come, when the rest of

the animal creation may acquire those rights whielver could have been

withholden from them but by the hand of tyranny. The French have already

discovered that the blackness of skin is no reason why a human being should be

abandoned without redress to the caprice of a tormentor. It may come one day to

be recognized, that the number of legs, the villosity of the skin, or the termination

of the os sacrum, are reasons equally insufficient for abandoning a sensitive

being to the same fate. What else is it that should trace the insuperable line? Is it

the faalty of reason, or perhaps, the faculty for discourse?...the question is not,

Can they reason? nor, Can they talk? but, Can they suffer? Why should the law

refuse its protection to any sensitive being?... The time will come when humanity

willextenditsmat | e over everything which breat

Jeremy Bentham (17481832)-- Introduction to the Principles of Morals
and Legislatior(Bentham 1988, 311

64 From http://www. utilitarianism.com/jeremybentham. html
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The final line is an especially sobering and prescient statement for tiatténgerjects
the concept of ri ghdrsedatoi arh.ed0 firletstalosfo tchlee e
concept of the ability for an organism to reason as a rationale for establishing the

Ai nsuperable |line. o

But here too, while Bentham nobly assaults human conduct that causes suffering in other
species, the sensati of pain that results in a condition of suffering is defined in human

terms, a construct of how humans would suffer or respond to pain. This may help
differentiate robins from rocks but it still presents considerable ethical difficulties

regarding ETBEvhere the question of suffering may make no sé&hgesnail will

surely react when doused with salt, withdrawing into its shell and contorting its body.

Does it suffer, or is it fAjust reacting??o
with a fineneedle or dropped into acid; does it suffer? Is such a term appropriate, or is it

just obfuscation that relieves us from having to consider the effect of the trauma on

ethical grounds? By definition, pain and fear both cause suffering, so it followentha

species exhibiting these reactions suffers. While Bentham provides immense ethical
progress from Descartesdé nailing dogs to p
Bent hamés question still provides a #fAlitmu
consideration and can be employed as an Ot
but doesnoteraseiBe nt hamé s c | ,@brmentiehitaganisindre note r

ethically considerable lies in his interpretation they caknotvthat they are &ing

harmed and do not, therefore, have intrinsic vélieckell 2009. By contrast,n Animal
LiberatonPet er Si nger suggests, fAThose who want
not causing suffering will not eat mollusks either; but somewhere between a shrimp and

an oyster seems as good a place (9®w, dr aw t h
178. Even Singer is drawing lines, but at least acknowledges it is an arbitrary process.

In the face of clear evidence that animals with relatively developed nervous systems

(such as vertebrates) can physically suffer, Christianity has been slow to consider it as

fact, and even when the fact is evident, changing human behavior to lesserfféeniaigs

has been slow to emerge. Pope Pius IX (1®28)forbadethe founding of an animal

wel fare society in Rome because fAhuman bei
c r e a (Ryderr2@00, 3p AAstonishingly |l ate in the pl
first explicit statement that the pain atedror felt by animals is a reason for treating them

j us (Sorabjp1995%.

3.2.2.5 Mill
Foll owing on Benthamdés ut rF1B73)tcatinued the wonk, J o h
of defining what might oroeydbeereaswddundéra fgood

%Bent hamdéos statement of extending rights certainly
Futures Studies) @S anyasefd idéaaboihé futwdsimash(atetime)tagpsar i

to be ridiculoué (http://www.futures.hawaii.edy/

661 am making the assumption that rocks do not have sensation. There is no evidence | know of that they

do. True, this is facetious, but it points to the ignoeathat because we cannot perceive something it must

not exist.
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utilitarian modef’ Bentham maintained that pleasures (broadly defined) are the ultimate

good and that such pleasures are roughly equal in the calculation; Mill, however, held

that some pleasures and the happiness they foster are intrinsically better than others.
Thesesem mi nor di fferences. Mi | | states, ATh
morals, Utility, or the Greatest Happiness Principle, holds that actions are right in

proportion as they tend to promote happiness, wrong as they tend to produce the reverse

of happiness. By happiness is intended pleasure, and the absence of pain; by unhappiness,
pain, and t he pIB863yvChdpterd White tisefpl In theosyuar e 0
weakness cited by Mil/l is that both Bentha
adequately define the origin$ the moral good, the ethical, without employing a

utilitarian calculus. And with Mill, the calculus is literal; a mathematical process of

evaluation provides moral guidance.

A significant objection to wutei Igirteaartieasni snnun
is a path to hedonism paved by the tyranny of the masses. A few unfortunates may be

further disadvantaged, but %tHere Mdlvespondd | figo
by differentiating human pleasures from those of animals, gneltension, those
human pleasures that are base ani mal pl eas

which | am sure Mill included philosophical musing) are weighted to trump the lower in

the calculus. In addition, since the higher human pleasurescaeerefined, it takes

more to produce such pleasure, justifying, in part the subjugation of that which is not
human, such as other | ife and natur al reso
consent to be changed into any of the lower animals poomise of the fullest allowance

of a beast's pleasures. ... It is better to be a human being dissatisfied than a pig satisfied:;
better to be Socrates dissatisfied than a fool satisfied. And if the fool, or the pig, are of a
different opinion, itisbecaue t hey know only (Ml&0l®, si de of
originally published 1859 Better, grhaps, if you are a human. Here again though is the
presumption of human domination, of presum
what is in the best interest of all that is not human. | do not know what gives the most
pleasure to a pig except tlugh the repertoire of human experiences, and neither did

Mill.

Mill 6s calculus of wutility and pleasure fa
individual, but with caveats. True, people knowingly tend to give their own interests full
consideat i on and priority over othersdé, but Mi

people routinely act to aid the group regardless ofssglfing motives. But his analysis
overtly maintains its focus on people and limits the group to humans only; suinan
altruistic acts serve the human community, thus they are at least in padrseif.

57 Arguably, David Hume (1721776) predates Bentham in the development of British utilitarianism by

holding that we invent laws because a system of such laws is the best for all of so@eBrage. This
approach begins centuries of strategizing as to def
pleasure.

i1 t6s good to be king!o (spoken by the character o
Br o o k s 6 Histavyrofeha World, Part)l
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More recent philosophers working on this issue, such as John R&&152002),

di sagreed with Benthamdés and Mill 6s model s
concerns. Neither smoothly allows for justice, fairness, or concepts of inalienable rights.
Rawls posited that if all tested religions (essentially, the dozen or so gmangiobal

players) had very similar if not identical concepts of the ethical and the good, then the

specific religious beliefs not shared among those twelve likely were not pertinent to the
guestion. Being universal among all, the answer must, therééoeitside of dogmatic

religious theory or revelation. Rawls sought to answer the basic ethical question of
determining Athe goodo and, very important
applied to public and political philosophy independaiithe more rigid religious

foundati ons. AThough justice can be, as H
can still ask what a pe(Rdawksto7l B Wegaarsatso soci et
ask what a perfectly ethical society would be like task made difficult by the

complexity of human histories and cultures on Earth, but simplified in an extraterrestrial
context.

3.2.2.6 Derrida

Contributing to the problem of constructing a workable bioethic, one that will provide

justice even if foreseeably unobtainable, is thaptjeelassical philosophical approaches

such as those previously described are wed to a human perspective. Ethics is locked into

a oneway provisioning of consideration and favor flowing from human to human or

from human to other species. As such, thati@hships they create cannot help but

become Othering tools benefitting the provider. Jacques Derrida-2DEB) made some

progress in the analysis of such relationships in the 1dte@ttury and, especially, drew

on the function of the animal as actor in that process. In his 1997 lectarel Say the

Animal Respondef2003) and the lateFhe Animal That Therefore | AfR008) he

confronts the question of animasspondingas opposed to reacting, language as limiting
analysis of the relationshipnd the function of Othering that both of those foster

(Derrida 2003Derrida2008 I n a 2003 f i | me dWhemoheessays i e w, h
6ani mal s, 6 o nedtohoawdesstand angthing. Gné heas started to enclose

the 6animal d in a cage. To put the monkey
violent gesture. To put all life that is not human into one category is, first of all, a stupid
gesturéa theoretically ridiculous and partakes in the very real violence that humans
exercise t oberidak00apf’i PetarlSieger adds the obvious, but well

worth quoting, fAWe commonly use the word 0
beings. 6 This usage sets humans apart from
ourselves animals an implication that evegne who has had elementary lessons in

bi ol ogy kno(1875,26¢ Labelingfs aertanbaaritical (and time

honored) tool for decreasing the perceived need for ethical consideration. Classical

ethical philosophy has tended to focus on the definition that being humatbising

animal; it is definition though exclusion. Derrida, Singand others provide an

®However, in a different and |l engthier interview he
stupid cry evero (Boutang 1988). He praises howlin
diminishes his more wortthile argumentsind causes one to consider his other conclusions with a degree

of skepticism.
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alternative by recognizing that such definitions have the motive of exclusion. The
implications of defining human as not being animal, therefore, do not define human.
They serve primarily to lower the status of animals.

Derridaeffectively directriticism at language as a significant root cause of this ethical
problem we historically have had with establishing relationships with other species as

well as communicating among our ovhTools provded by most modern languages

influence the way we think about these relationships and tend to diminish our ability to
express bioethical associations in other than structured and frequerplycieeed, self

serving ways (e.g., gendered nouns and thatgremplications of gendering,
homocentric definitions of words such as i
broader scientifically acceptable epistemolog(@rodtsky 2009. Derrida asks us to

shed homocentric divisions and think in new and liberating ways.

As expessed by Deleuze and Guattarit he process of fAbecoming
necessary step this liberation(1987, 233237). Here, this psychological leap is in the

form of transformation responding to the overwhelming desire for some experience to

break our selerected human/animal boundary. Yet Derrida maintains an

uncomfortable, armkength distance from thoséher species that he is trying to
embrace, those samenrbru man species that are the subje
recounting of his interactiowith his cat, Haraway observes i He came ri ght t
of respect ... but he was sidetracked by énxsual canon of Western philosophy and

literature and by his own linked worries abbeing naked in front of his caf2008,

20)"t The standard catalog of past centuries of Western philosophical approaches has not
provided much support in craftirapjective and judbioethical standard®r life on

Earth. Much of it appears to exist only to whkestith justifying why we exist (and

justifying our requirement for justification). It has met with significant impediments

when confronted by theological explanations that it refuses to confrononeaelsulting

in circular arguments that accomplistilé for species other than humans. As such, it

would certainly be isufficient when applied to extraterrestrial entities.

3.2.2.7 NonWestern traditions

I n response to Derridads and othersé6 philo
transced animal/human boundaries, it is helpful to appreciate that this is predominantly

a Western problem. Other traditions hold that there is no boundary or that the boundary

is permeable and subject to tearing. Various forms (and various degrees) of stiamanis
totemism and animism, for example, have been practiced by many indigenous peoples of

all inhabited continents with histories dating to, perhaps, the Nedlaimes 195MNarr

and Auer 196 Humans with animal attributes appeared commongaity art,
especially in art depicting or relating to

0 Drawing on the work of Temple Grandin (2002), an autistic writer and animal scientist, language can be
an obstacle in studying animal behavior and animaliogistiips with humans. Converting observations

and reactions to words and then translating back to interpretations can be very limiting; it imparts a range
of opportunities for error.

"t Naked botHiterally and | assumepsychologically?
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which is essential to the animal, partly in its relation to the hunt, but also in relation to
anthropomorphic figures showing the intermixing ofrfain and animal forms. This

indicates a special and intimate relationship between humans and animals that transcends
and overcomes the boundaries between different realms of being that modern concepts
and under st @Nard20I2gpagessugnumbe)yedo

Origin myths from many cultures are founded on a theme of humans and animals existing
on more equal terms than held in the West, conversidglysically blending

(Campbell and Moyers 1988 Accounts blurring the boundary between human and non
human pecies exist in most cultures, often in the form of myth and fables but also in
religions and other broader belief systeffi$n the West it is certainly a theme in

common contemporary fiction. Whether apocryphal or stotjes of morphing from one
speces to another such as thoseCafrlos Castanedd 969 serve the function of

expanding our imaginations and heightening our acceptance of the idea that we may not
be as distinct as we are taught.

3.3 Changing perceptions of the origins (and evolution) of ethics

Little challenged the general conclosiin the West that reasontise foundation of

ethical behavior (whether through divine plan or not) until the t8iticentury. Then,
another explanation began to emerge that dimidiierole of a premeditated, human
process of reason in ethical decisiaking: that possession of the capacity to reason is
not the singular foundation of ethical behavior.

3.3.1 New foundations for ethics

In Descent of ManCharles Darwin stated miusttnot be forgotten that although a high

standard of morality gives but a slight or no advantage to each individual man and his
children over the other men of th2z same ¢tr
endowed men and an advancement in the stdrafanorality will certainly give an

i mmense advantage t (@874 6@ Thiswasbhatanewaencepg not he
and would have likely met with general agreement had it been presented to Aquinas 700
years before; it was i n c¢ Gonomacontrawentids t he C
lll, Aquinas asserts that we shoulat be cruel to animalsnly because it may lead us to

be cruel to human@dNewmyer 2005 It follows that by not being cruel to each other, we

are of greater mutual benefit. But Dar winbé
(moral) behaviors from predominantly a human invention and concern to include, by
inference, nofhuman species. This expanded the scope of ethics, opening a line of

inquiry that it may have roots not in reaspar se but in the evolutionary precepts of

desent with modification. Inherited behaviors may have survival value, and the

inherited set may include ethical behaviors.

"2The divide dimnishes in belief systems such as Buddhism where humans are viewed as distinct but souls
can be reincarnated intdher species
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Human practices and behaviors that tend to support the population and aid it in adapting

to the environment are preserved in ¢héiure (as memes, perhapd)Those that do not

are discouraged or contribute to the popul
by capacities for sapience, sedfflection and a theory of mind (the ability to imagine

what another of the same offdrent species is thinking), empathy and emotions, or

abilities to visualize a range of possible futures which have (until recently) generally been
reserved as what defines us as human, what differentiates us from other species, from

Y

Aani Mal s. 0

Publiations in ethology by Nikolaas Tinbergen, Konrad Lorenz and others in the 1940s
through the 1960s helpeddevelopthe concept that certain behaviors and social

customs largely believed to be exhibited only in humans (e.g., altruism) are also

observablen a f ew of the Ahighero vertebrate t a:
Similarly, theysuggestedhat certain human behaviors may share ancestral origins with

other species as do anatomical structures. Such behaviors may provide evolutionary
advantag not only to norhumans but to humans as wglbrenz 1954 Lorenz 1958

Tinbergen 19687 During the following decade E.O. Wilson, Robert Trivers, William

Hamilton and others continued to research the links between behaviors and evolutionary
advantage and demonstrated that amaybe ul at i
facilitated, in part, through group or mdlével selection (including kin selection and

interdemic selectiofy) of altruistic and similar classes of behavigigmilton 1964

Trivers 1971 Wilson 1975. During this perioanany of their publications were largely

targeted (and thus confined) tmth in thebiological community.

Observing social behavior in ndruman primates, especially apes (and, to a lesser
degree, capuchin monkeys), has been very useful for studyicttgamems of the

Meme was first defined by Dawkins in 1976 (1989) as the theorgtin#lof cultural transmissiah

Theycan be perpetuatedmplified or eliminated from cultural or behavioral transmission from generation
to generationlts phenotype is the product of its physical expression, e.g., a cultural artifact such as a clay
pot is the phenotype of the cultural knowledge of how to thandfire a pot.

"4 This would account for the range of ethical practices found in disparate populations. The practices
evolved with the cultures in response, in part, to differing environments, broadly defined.

“AWher eas -$odanzmyvig isften driven by empathic concern for another, it is unclear
whether nonprimate mammals experience a similar motivational state. To test for empathically motivated
pro-social behavior in rodents, we placed a free rat in an arena with a cagemate trappsttamer.

After several sessions, the free rat learned to intentionally and quickly open the restrainer and free the
cagemate. Rats did not open empty or objecttaining restrainers. They freed cagemates even when
social contact was prevented. Whereliditing a cagemate was pitted against chocolate contained within a
second restrainer, rats opened both restrainers and typically shared the chocolate. Thus, rats behave pro

socially in response to a conspedadgfalrecotef di stress, p
empathically mot i (Bataketdl. 20El). pi ng behavi or o
“Kin selection is defined as an individual 6s action

genes by aiding the survival and reproduction of relatives who carry similar genes (generally the definition

does not include aid to offspring).céordingly, aid would be provided to a cousin with greater frequency

than to an individual outside the family. Interdemic selection requires the selection of demes, or entire

breeding populations, as the unit of inheritance as opposed to survivahidiradé and their specific

genes- for example, genetic selection within a colonial species such as termites or ants. Here, the

i ndividual 6s contribution to the gene pool is of |e
survival of the colonyHolldobler and Wilson 1990).
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evolution of ethical behaviomsithout reference to the supernatuightz 200Q. The
following is a very brief list of related observations:

1 Kin selection and reciprocal altruism are not restricted to humans, but have been
observed in a variety of speci@gsamilton 1964 Trivers 197).

1 Soadal primates in general exhibit a high degree of cooperation and varying
degrees of intrgroup conflictresolution(Rudolf von Rohr, Burkart etl. 2011
Rudolph von Rohr, Koski et al. 20112

1T Ascited by deWaal, the fibiggest step in
move from interpersonal relations to a focus on the grgatat. In apes, we can
see the beginnings of this when they sm
peace within the grouf2006, 54. The survival of thgroup over survival of the
individual gains in importance, for without the group, the individual will likely
decline or possibly not survive on its o&oodall 1968 Goodall 2000.

1 In some primate species (including humans) social pressures are exerted to
mai nt ain group c oehehsiicvae noe sbse.h a vA so rs uccohn,t r
survival and, therefore, would be selected for its evolutionary value. Actions
promoting group cohesiveness are rewarded and those deleterious to cohesiveness
are punished by the larger gro{oehm 200177

1 Group ohesiveness is strengthened when the group is faced with an external
challenge, such as from an unrelated griipangham and Peterson 19®e
Waal 2007, 5178

1 While in-group violence is not uncommon, chimpanzees exhibit behaviors of both
forgiveness and revenge that contribute to group stability and survival
(McCullough 2008). In humans, children as young as one year caottiers in
distresgZahnWaxler, RadkeYarrow et al. 199p

Accepting the above poinssipports aonclsion that hostility toward otgroups
promotes irgroup cohesiveness. In humans, ethical codes assist in strengthening this in
group cohesivenegslexander 198)."°

3.3.2 Biologicizing ethics

't was arguably Wi |ISsecmobiclogy- Th® Ne®w Symthesibai c at i on
exposed the greater public to the concepts that animals and humasisarebehaviors
advantageous to them and that #umans as well as humans are capable of altruism

even among the Al owero taxa, such as the s
themes in the evolution and expression of behavior that seemedinistifvoth the

status of humans as completely independent and autonomous agents of behavioral action,

"Boehm concludes from his studies that the development of weapons in humans is contemporaneous with

the formation of more egalitarian societies. Physical prowess was no longer the only determiner of alpha

status in the group

“0One is reminded of the following: fAThe pieThgil e can
is easy. All you have to do is tell them they are being attacked, and denounce the peacemakers for lack of
patriotism, and exposing the countryo gr eat er danger. I't works the san
Marshall Hermann Goering during the Nuremberg War Trials (Jhally and Earp 2004).

®I't is critical to my argument that including ETBE
critical that such excThiss addrassefl laterin this digsértatbne chal | enge
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including ethical action. More important was that human behavior was dependent to a

significant degree on evol utoadionéresulimgr e hi

from the exercise of free wifWilson and Sober 1994Again, while such thought is not
new within the scientificommunity, it represented a novel departure from the

wi despread Western publicbs belief that
conscious rational thougFit.

d

et

Wil son defines sociobiology as tdllsocidlsystem

b e h a {(197%,r4.0 However, while he itludes all animal societies, he limits (wisely,
in a political sense) the application of
adaptive features of organization in the

Perhaps the final chapter $bciobiology(Man: From Sociobiology to Sociologwas the

most usefufor synthesigor damning, depending on your point of view). é&laiilson

drew from observations and other data from-haman species to speculate on the

origins of human social and cultural practices and norms. He described that humans
were, after all, social animals that behaviorally responded in ways that provided
evolutionary advantage. In addition, he held that there was (in part) a biological basis for
culture that followed Darwinian principles. While he was clear that humans have an
amazing capacity for reasoning and independent tho8ghipbiologyhelped o

popularize the notion that humans were not as behaviorally uniqgue among species as we
have largely credited ourselves in the past. Such a bold statement triggered a wave of
negative reaction that Wilson should confine his speculations to the soccsjrike

ants and termites he most studied, and leave the human social sciences to professionals in

those fields. He had rudely stepped outside his primary area and had uncomfortably
injected a more blatant form of evolutionary biology not only into $ogjoand cultural
anthropology but into political science, speculating on its possible social effects
(Lieberman 198p®! That an entomologist was commenting on humanactens at a
political level seemed anathema to m&hyis harshest critics opined that he was
attempting to justify a range of human behaviors and cultural conditions including war
and infanticide, the ills of social Darwinism, empinailding, sexual cotracts, slavery

and forced marriages, eugenics, genocide, the evolutionary purposes of homosexuality,
and the evepopular catckall references to Nazi atrociti€Sahlins 1976Weinrich 1987

Lyne and Howe 1990 To thatWilsonr e but s, fAThe general bi ol

origin of human nature has repelled some writers, including a few of the most discerning

80 However, rational thought can also lead to unethical actions, and irrational thought can lead to both
ethical and unethical outcomes.
81 As DiGregorioand Stratt (199779) state regarding NASA engineers who venture outside their specific

S
m

0]

areas of expertise, Aféyou may not violate the terri

geology, an inorganic chemist stays with inorganic chemistiy sa forh . 0 To do ot her wi se

those disciplines to rethink their various (sometimes provincial) paradigiich is often frowned upon in

the various professions

82 But while transitioning among disciplines is difficult, it is refreshing irt thmvites discourse; cross
pollination promotes hybrid vigor (to cite an aphorism rooted in biology). It is unfortunate that we have
suffered a lengthy period where many universities and their specialized colleges have discouraged such
communicationbut promising that many are now recognizing the benefits of synergistidigpartmental
collaboration.
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scholars in the social sciences and hutrem They are, | am sure, mistaken. They
misunderstand geraulture coevolution, confusing it with rigid genetic determinism, the

di scredited idea that gen¢998 dd)cHecomtieuespar t i c
AScientists and humanists should consider
for ethics to le removed temporarily from the hands of the philosophers and

bi ologicized. 0o AEven if the problem (here,
thought and practice) were solved tomorrow, however, an important piece would still be
missing. This ishegenetic evolution of ethics éEt hical philosopher:
deontological canons of morality by consulting the emotive centers of their own
hypothalamiel i mbi ¢ syst em. éeonly by interpreti:i
as a biological adapgtai on can t he meaning of the canons:s
the original) (1975,565% 6 3 ) . He faults Locke, Rousseau

theories that describe the origins of huma
direct awareass of true right and wrong that it can formalize by logic and translate into

rul es of 625 iHadontisuestthatamtheds overly rely on implausible
scenarios, such as John Rawlsd concepts of
positoro behind a dAveil oSectiong’/2@dft anceo (describ

But given that Wi lson asks us to Atemporar
acknowledgement that biological, not theological or purely philosophical arguments

merit consideration. Theasi s f or Wil sonds criticisms is
address the fact that tbeoces=f their musings is a biological one shaped by evolution.

There is little wonder wh$ociobiologyand its approaches to social theorizing are still
debatedvith critiques and apologies appearing with regularity, and there has been
considerable fine tuning since its publication. But the basic tenets remain a valid

argument: thought is the product of a brain that has evolved in response to evolutionary
pressues, both biological and cultur@lVilson and Wilson 2007

Few who accept the theory of biological evolution would disagree that the physiological
structures of the humabrain are as much a product of evolutionary processes as our toes.
Comparative anatomy and demonstrations of structural homologies, the fossil record,
genome mapping and other evidence supporting the ancestry of the organ are abundant.
And t h eandtomiaal amdbchemelectric abilities to create images of the
environment by analysis of sensory input a
of biochemical structures have been known since the arrival of the technological ability

to detect and mease them(Brill 2006).83 Again, few would argue that neural pathways

and metabolic reactions, although not supported as thoroughly by fossil evidence, are not
also the product of evolutidit.Yet the combined ability of the physical structure of the

brain and its metabial processes to produce abstract and sapient thought is traditionally

83 Computed axial tomography (CAT) scanning, radioactive tracers and thedthressional mapping of

neurons and other networks have made this plessAlso, the Human Connectome Project, an

international consortium of universities and other research facilities, is seeking to map the physical
structure of the brain to better track sites of activity.

84 Soft tissue anatomical structures do not ldrehtselves to fossilization as well as bones and harder

tissues, and the fossil record of extinct species is not as well established as with the hard structures. There
is no direct fossil record of the evolution of various metabolic pathways. Theselgédre amferred from

the possible function of fossilized structures when compared with extant species.
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held as existing in the realm of the supernatural, as something akin to the possession of a
soul that is reserved for humans al one. I
thougtis are certainly not a product of an evolutionary proée$hat an ape or dog can

clearly express a sense of loss, joy, or curiosity to not only other apes or dogs but to
humans and other species as well is considered an organic product of the ape or dog

brain; when a human does the same (albeit with a much higher degree of sophistication,

as far as we know) it is considered a miraculous product not of the brain, but of the mind.
This disjunction forms the basis for much of Western thought, especialigas of

theological and ethical philosophy. Here, the conceptual mind is often held separate from
the brain and the rest of the body as a functioning set of organs; dualism all over again.

A possible motive is to guarantee homocentrism and a raticyraheifnan superiority.

While the study of ethics in a pure sense
bioethics directed at human relationships with other organisms) is a philosophical and
cultural discipline reserved for humans, evidence afyraspects of ethical behavior

have been documented in an increasing number ehaoran organisms. This is not

surprising in that, for example, altruistic behaviors serve to aid-euli selection as

described previously in full accord with the theofyDarwinian evolutiorf®

If ethical behavior did not evolvertugh biological and cultural evolution, the only

remaining explanations are theological. While possibly serving philosophical agendas,

there is no scientific evidence that would suppleeblogical origins; they exist within

the realm of philosophy. Arguing strongly for a biological basis, University of San Diego
neurophil osopher Patricia Churchland hol ds
our inborn social instincts, habitspé reason. The hub of these instincts is the molecules
oxytocin and vasopressin that encourage attachment and trust. Mammalian attachment
and trust are the pl atf o(@Baley20l®d pageshi ch mor a
unnumberell But this either/or argument regarding the biological or cultural origins of

ethical behavior is misleading. It seems clearly a combination of the two. To the

individual, both factors contribute through biological and cultural inheritance and

experiene, and our sapience allows us to further modify what is inherited, to mold it to

our changing environments to pass on to future generations.

In Consilience Wilson seeks to findommon ground among biologpé philosophy

(Wilson 1998; Wilson 2002 But rather than seeking peace between the camps, others,

like Sam Harris, are abilunter A The separation between sci
an il lusion. 0 Heauoseamitorbalang to difierendaspheres [uth d

this is quite clearly untrue. Values are a certain kind of facts. They are facts about the

8 have agutfeeling hat At hought o ( br oa dther orghesfrégiores drifunciichsy al s o
in the bodyin addition to the brain,asinBay Gol dwater 6s 1964 Presidenti al
heart you know heédés right.o Such a notion would be

decentralized nature of the body, as a corporation of -Gu@spendent entities functioning synergiatig

as a singular unit (Mazmanian et al. 2008).

86 Neuroscientists from the Max Planck Institute of Psychiatry in Munich, Human Cognitive and Brain
Sciences in Leipzig, and Charité in Bereported in August 2012 that thbgveidentifieda specific
cortical network associated with sa@ivarenessThis provides another step in the understanding of the
evolved physiological nature of sapience.

8 This seems to contradi?fi | soaldls for wus to fbiologicize. o
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wel | bei ngs of (Hdaois2X0b oHers, axpoirte bull iassnto

Pigliucci (professor of philosophy at the City University of New Yolgrris is in direct
opposition to the i deAdreaisewfeHunnap MatutbatfactsDa v i d
and values are not necessarily compatible, that a fact ofisvimaty have little

relationship to whabught to be(Pigliucci 2010Q. And a dominant issue in ethics is
precisely that: facts of what is (e®g., ou

3.4 Problemsin relationships

Our failure to study our relationships with other animals has occurred for many
reasonsé. Much of it can be boiled down
gualities: arrogance and ignorance.

Clifton Flynn (in Herzog 2010, 15)

It is humbling to recall thatinthe mitd"c ent ur y, Tt Im€aliforRighest cou
explained that Chinese had not the right to testify against white men in criminal matters
because they were a race of people whom nature has marked as inferior, and who are
incapable of progress or intellectual development beyond a certain poibetween

whom and ourselves nature HSiomeldd6¥€ed an i m
Similarly, in 1875, the first woman to apply to practice law in the State of Wisconsin was
barred from doing so by the State court.
gualifies the female sex for the bearing and nurture of the children ch@aiand for the
custody of the homes of the worl de. The p
graces, its quick sensibility, its tender susceptibility, its purity, its delicacy, its emotional
impulses, its subordination of hard reason to sympatfestling, are surely not

gualifications for forensic strife. Nature has tempered woman as little for the juridical
conflicts of the court room, as supracitingt he ph
Goddell, 39 Wisconsin 232, 245 [1875]). W#h legal standing, ethical considerability

is influenced, if not dominated, by perceptions of hierarcmespolitical, theological,

social and scientific power structures.

3.4.1 Drawing more lines ethical dichotomies

Much of bioethical thought etinues to focus on problems of how to distribute
consideration, where to station organisms or objects along a line depicting a sliding scale
that typically places humans at the high end and dust motes at the other. The organism or
object is positioned ahg this continuum based on whether it possesses or lacks specific
philosophically or empirically derived characteristics (e.g., what is its relative physical
complexity; does the subject experience pain; is it sapient; can it respond as well as react;
canit use language,; is it sedfware; does it have a theory of mind; is it aesthetically
appealing; is it of special use to human€tezee 199Herzog 201D The reshuffling

of criteria used in the past and present to justify or deny ethical consideration seems

88 To that, perhaps the present conditifrsocietyi s not an expression of what i
it is the product of cultuseresponding to a worldur genes were not evolved to handfgguably, we

began this descent with the invention of agriculture and a shift from a hgatkeerer mode of existence.

89 people of the State of California v George W. Hall, 1854.
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infinite. Assigning place is an inexact process that is increasingly mediated by the
technologieghat allow us, for example, to discern such conditions as the capacity of the
subject to experience pain or, perhaps, its abilities to be reflective. As such, why we
apply ethical consideration to a select group of-homan entities is, in part, a pradwf
technology?®

Assuming, then, that our technology will continue to be more discerning, we might

expect the number of entities provided ethical consideration to grow. This is certainly
what we have been observing regarding our ethical relatiohswatthuman organisms

over the past two centuries. It is now known that chimpanzees have a theory of mind, and
in the summer of 2012 the ability for a humanoid robot to demonstrate the rudiments of
this capacity was announc@dallup Jr 1970Hart and Scasdati 2012).

3.4.1.1 Emotional affiliations

A tension develops at the intersection of humans anéhoorans when matters of

bioethical value are at issue. It colors our ethical regard for other species and, ultimately,
may influence future relationgys with ETBE (perhaps even more vividly than with

terrestrial life). The most easily palpable components of this tension are the deep
fascination and attraction most have from
of life (e.g., dogs) and, di¢ other extreme, a general revulsion for some other forms of

life (e.g., roachesKellert 198Q Kellert 2005.%*

Our interesin animals and our choosing those to hold dear and those to fear has adaptive
value that is, perhaps, millions of years old; it is part of our neural physi@bgynann,
Dubois efal. 201). But there seems to be little reasonour selections if based solely

on behavioral adaptation for sgifeservation. True, we correctly avoid bright red

snakes, insects and spiders, but many of us also find other equally as lethal(gpggcie

bears) appealing. Among the more regarded
mostly larger species that we (industrialized, urban, largely Western countries) generally
dondédt eat, or at | east t hos tobeepoewageandwher e

where the experience of killing and eating are often separated (e.g., chicks and

ducklings, shoats, foals and other such anin{ilslert 198&). They generally include

various vertebrate carnivores and larger herbivores, primates, whales, and other poster
species that are often cartoonishly portrayed as stuffed toys. They talk to us until we

choose not to listen. Laws often bar their &wsgh fervor and hunting them for

purposes other than survival or sustenance is frequently portrayed as a cultural or

personal flaw (for example, bludgeoning baby harbor seals for their skins, sport and

trophy hunting, and whaling). But as succinctly by Randy Cohen, an ethicist for the

New York Times Magazine in referencing ani

9 Similarly, more refined approaches to experimentation have allowed insights not presiaaikible.

For example, while not immediately a product of technolpgy,se studies of the ability of some species

such as chimpanzees and gorillas to learn to communicate with humaughthudimentary languages are
making progress.

91 Kellert wascontracted by the US Fish and Wildlife Service to poll various demographic groups to assess
the degree of attraction to or abhorrence of a r
roaches). Roaches di Daiadmere fisedrtogguide publie eelations atsategies. ar ¢
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(2009. There is no ethical justification for outlawing the slaughter of baby seals yet
permitting their harvesting a few weeks later when they have lost their more photogenic
attributes(in harbor seals, when their white fur turns dark, reducing the contrast of their
black eyes, thus making them appear less small, helpless antikedby

Likewise, size should not be a factor, especially in the context of ETBE. As Charles
Cockellhasbserved on the issue, AEnNnvironment al
organisms, such as microorganisms, command less attention from environmentalists than

| arger organi sms, s uc i{Coekal 2008, 2RdWhileatcadild | ar ger
be argued that smaller organisms have less neurological wiring and are, therefore, below

a threshold of considerability on that basis, our ethical favoritism for larger organisms is

also seen when siher mammals, such as rodents, are ethically compared with larger

ones, such as dogs. It appears that sizedoesmateec k el | conti nues, fis
in environmental ethics because conative capacities have played an enormously important
role indifferent ethical frameworks and thus, depending on the viewpoint of the ethicist

(or member of the public), size is important as an indirect result of where the line of

moral considerability is drawn and how mor

Applyi ng such an analysis to the Viking | and
for the signs of life, scoops of soil are placed in a chamber and eventually incinerated on
completion of the tests regardless of the results of that test. If life was e

present, it would be killed. Yet if the experiment had a much larger chamber that was

able to collect an organism the size of a cat, would there be a differing ethical decision on
how that experiment might endRikely, yes, regardless of the aagve abilities of the

subject.

The human capacity to identify with and engage the organisms themselves, not just trivial
representations of them, is the core of this issue. As Donna Haraway asks of dogs in
particular and other familiar species in theening paragraph ahen Species Meet

(2003, 8), A(l1) Whom and what do | touch w
Obecoming withd a practice of becoming wor
references certainly seems a capacity in decline as tétledern cultures continue to

distance themselves from a personal agrarian life intimately enmeshed with both

husbandry and home butcherittfgWork and food animals are brought literally as well

as figuratively indoors to become namrking pets; the term peis re-labeled

companion animals; and companion ani mals a
(Grandin 2002§2 In many ways we (and here | again refer to predominant contemporary
Western/Northern European cultures) have lost the ability that Haraway refetbates

practice of becoming worldly.

92 Here, butchering is not to be interpreted in a negative sense as torture or harming with malicious intent,

but the more agrarian rituals of animal husbandry and nutrition.

®Even the term fipetd has been denigrated to a degre
hierarchy. It has increasingly been replaced with terms such as companion or friend. In Boulder, Colorado

dog owners are t er useess (CityafBoulddr Renvised StaturesAimdlsy. b
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3.4.1.2 Ethical consideration as mediated by technology

Getting back to Descartes, | would only want to say that the discontinuity he saw
between animals and human beings was the result of incomplete informEten.
science of Descartesds day had no acqua
higher marine mammals, and thus little cause to question the assortiyat
animals cannot think?

J.M. Cotezeg(199961)

Aristotle maintained that women have fewer teeth than; although he was
twice married, it never occurred to him to verify this statement by examining his
wives' mouth&®

Bertrand Russell (as quoted in Eysenck 1995, 4)

While | believe Cteze® s quot ation is far too | enient ¢
intellectual rigor and powers of obsatwon, it does highlight the importance of

information as it applies to ethical relativism. Predominant pronouncements regarding

the extent of ethical consideration have habitually been hindered by assumptions that

what we know fin o wbdthel®aenturyfrepreseltean endpointens , i
knowledge, that the expertise of the particular age is somehow a conclusion, not part of a
process of change. This contributes heavily to ethical relativism, and relativism will not

serve us well in the futuse

For example, recemtevelopment of acoustical detection technologies, computers and

software to analyze complex data sets to discern meaningful patterns, and satellite

imagery allowing accurate observation and mapping of humpback whales allows a

greater appreciation of their complex communication, social structure and other factors

than was possible in the pa@flann, Connor et al. 2000 They are far more intelligent

than prewously believed, and many people have elevated their ethical consideration of

that species as a resulin article in the Economist (20122), fA Whal es ar e peo
to@argues that Athe proposition thateywhal es
have a high degree of intelligence, and also haveasaifeness of the sort that humans

d o ltoitedthatwhale8 br ai ns contain fia particular t
spindle cell, that in humans is associated with higher cognitive funciimisas abstract
reasoning. o The article continues, HAWhal e
All are observations made possible through technological advdhttescurrent

commercial slaughter of whales is deemed unethical, was the opefati@ewhaling

fleet in the 19 century any less ethical?

Another example is provided by technologies that now allow us to consider the creativity
of social insects at solving structural and logistical probl@nm®reau, Chittka et al.
2010. Research on the possebl asuapposadot

%“As spoken by the fictional character OO6Hearne in C
9 Aristotle supported the predominant Greek patriarchal belief system which was supportive of his
pronouncements regarding differesdetween men and women.
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individual 6s solitary capacities) in some
common definitions of intelligengg&berhart, Shi et al. 20D.1

Even plants have been found to communicate with pheromones or other forms of
chemical signahg when attacked by herbivorous insects, and hints of altruism among
plants are being studi¢@ampos, Faria et al. 2008lurphy and Dudley 2009 Yet

thoughts that plants communicate, much less that they may exhibit altbeisaviors,

would have been ridiculed less than a century ago (and likely would be ridiculed by many
today). Can we assume they do not sense and respond to pain in ways we cannot yet
detect, much less measure? Will the circle of ethical consideraibrobdened to

include them, should our technology evolve to detect their pain or the other factors we
use to mete where ethical consideration is warranted and where it is not?

Closer to possible ETBE forms, terrestrial bacteria are not beyond coftisides

possibly possessing more sophistication than they have traditionally been awarded

(none). That they communicate via chemical releases is known and activities enabled by

bacterial social intelligence (akin to swarm intelligence) are being investigzen

Jacob 1998Bartal, Decety et al. 20}1
Bacteria are not the simple, solitary creatures of limited capiadslithey were
oncebelieved to be. These most fundamental of all organisms are smart,
cooperative beasts that use advanced communication to lead complex social lives
in colonies of enormous populations. They know how to glean information from
the envirmment, talk with each other, distribute tasks, generate collective

memory, and turn their colony into a ma
information, learn from past experience and might even create new genes to
better cope with new challenges. (Krone 2006, 92

Both intra and interorganisn cellto-cell communications among bacteria via
autoinducers (signaling molecules) are also being st@agh and Bassler 20P3

While such claims were likely seen as ludicrous only a few decades ago, one should be
hesitant to claim them false. We have all been surprised by revelations that organisms
oncebelieved to lack any intelligence were subsequently discovered to have amazing
talents (consider again the previous quote from the California court regarding the
Chinese).

T ABirds rival pri mates in number task. o
oflearning an abstract Mtus2082pt si mil ar to

T A0Octopus capabl e ofFioritw@as Scotwod 392 o n a | | ear n

T "Bees outside the nest exh(Wdiardehand oci al I
Papaj 200k

With the broad acknowledgement that our assessment of animal intelligence has been
fraught with errors for the past millennia to the condition today where new insights into
animal capabilites are announced with regularity, it is far premature to assume we are
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able to assign ethical status based on our limited knowledge. We should not be too quick
to ethically categorize nenuman organisms when the criteria for such determinations

are Imited by our technology. This becomes especially critical when we are assessing
ETBE.

| pose that it is justifiable to extend ethical consideration to ETBE, even those that may
be of microbial size and unknown btomplexity, in part because of ouregent

ignorance. By extending ethical consideration from its ancient core of just a select subset
of humans, to all humans (including all genders, races, religions, etc.), to other sapient
species, to sentient species, to all life and eventually to éeocsysind landscapes both

on Earth and elsewhere, we will end the cycle of exclusion followed by apology that has
been a common consequence of our ethical thinking for millévintdally and

Inayatullah 1988Nobles 2008 Rather than rule where we will provide ethical
consideration and where we will nesel on ou Earthly experience, we can start fresh
with a new purpose and understanding. While there is certainly a cadre that holds that
sentience is the minimum criterion of moral status, degrees of sentience and sapience
may become irrelevant on extraterrestviahues and, following, may become less

relevant back here on Earth as w@a#ffko 1999.

3.4.1.2.1 Pairbased metering

Part of the rationale of providing higher bioethical standards for humans than for other
organisms has been the assumption that humans and only humans have the ability to
respondo stimuli, while animals can onhgact(Derrida 2003.°° To react is pravired,

as amachine is wired to a specific set of reactions only and cannot (as yet) make deeper
decisions (responses) when provided a stimulus. The standard begs to be skewered.
Whether norhumans are their own agents and are capable of responding or not is
irrelevant in that we humans are the only arbiters in decoding that response through
language.

A first problem is that most often we are either not looking for a response or we dismiss

any perceived response as an aberration. A bird writhing on a barsidered a

response to pain; a worm on a hook is considered a reaction. Peter Harrison, writing in

the journal PhilosophfHarrison 1991, 26 challenges asimptions that organisms other

t han humans can feel pain at all , Ebent spec
the simplest representatives of the animal kingdom exhibit rudimentary 'pain behaviours'.
Singlecelled organisms, for example, wiithdraw from harmful stimuli. Insects

struggle feebly after they have been inadvertently crushed underfoot. Yet few would want

to argue that these behaviours resulted from the experience of pain. Certainly we show

little sympathy for those unfortunatetanvhich are innocent casualties of an afternoon

stroll, or the countless billions of micarganisms destroyed by the chlorination of our

water supplies. For afiractical purposes we discount the possibility that such simple

forms of life feel pain,despt e t heir behaviourso (emphasis

% Included withAnd Say the Animal Respondeas a lecture given by Derrida in 1997, translated from
French in a 2003 volume (pages 1P46). Derrida challenges the Cartesian notion of animals as only
having the capacity to reaathile humans can respond.
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becomes one of semantics and interpretations chonoman sensations. Granted, in

humans and species with similarly constructed systems of nerves and ganglia we
recognize that pain is a produdttbe brain, bolstering arguments that species without

brains or similar neurological complexities are physiologically incapable of feeling. Can
we make that assumption? When viewing injured insects as Harrison describes, might
there be other sensatioegually as upsetting to the organism? Would not the purpose of
this ersatz pain evidenced by the feeble struggling serve the same purpose as the pain we
feel? Both teach avoidance of the causative agent. Insects avoid swimming in boiling
water when premted a choice, as do we. Both behaviors are adaptive.

Consider a person who has suffered some accident that blocks all sensation of pain but is
otherwise intact. Assume that person then becomes infected with a degenerative disease
that causes massiabscesses but without any physical pain in the traditional sense. How
woul d one characterize the victimds react.i
other form of deep anguish or other trauma that may well be visceral, althoughegain

in a gandard sense? There would predictably be a high degree of stress and anguish that
would be expressed in numerous other ways. Might these other ways be equally as

Apai nful ?20

Returning to the modifier fApr acthdtfordimo i n H
denying ethical consideration can be very much a practical issue. For him, it is not

practical that he considers the possibility that he may be acting unethically toward ants

during his stroll. Does practicality justify the ethical naturewfactions? If ethics is

founded on practicality, a lot of philosophical effort spent over the past thousand years
would have been misdirected. 't may be th
because there is no easy alternative.

The prolematic issue of the sensation of pain as something wholly human is
compounded in consideration of the effects of placebos, instances of referred, phantom,
and psychosomatic pain, and twin studies that have demonstrated shareepbyspote

pain. Physichpain is relative. As such, it is hardly a marker for metering ethical
consideration.

A related second problem is that a flamman species may be responding in ways that we
may not understand or that we are mentally or physically incapable of undergtéhis

may be especially applicable regarding ETBE). We do not expect a response, and those
who do detect more than just reactions from other organisms may be labeled delusional
or quaint and their observations dismissed. The many cultures that swheategree of
animism, however, woulthorelikely accept such responses. Those more adept at
listening and observing have practiced perception skills aghtime better enabled to

not only detect but accept what may be unavailable to the skeptigaramed. Itis

helpful to remember that we all talk to animals as if they fully understand and
occasionally extend the conversation to plants or even mountains or oceans. Itis a
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conversation and not a monologue, for although the other partigigambt speak in our
languages, they respond, not react, all the Sdme.

3.4.1.2.2 Intelligencebased metering

As with the capacity to experience physical pain, degrees of intelligence are also argued
to be related to an obligation to provide ethical cdasitioni generally, the more

intelligent the organism, the higher the degree of ethical consideration accorded. Yet
measuring intelligence even among humans is difficult and amonrguroans it is

extremely problematic. What is to be measured? Howntigta be interpreted?

Consider that the pseudoscience of craniometry (determining the volumetric capacity of
the skull), inferring brain size, and, by extension, intelligence was considered by many to
be an exacting science in the late decades of theer@ury (Gould 199¢. Data were

used to justify ethical metering, here, racial, ethnic and gender discrimiffatidore

recently, genomics wasdhght promising as a tool for insight regarding race, criminal
tendencies, and other factors. It has since lost some of its luster. Like craniometry, it
could be used as a metric for political or social ends and as justification for ethical
metering (Duter 2003; 2006; Kidd 2006).

Consider: A recent case study provided an account of a college student with normal

social skills, a wetaboveaverage intelligence quotient and high proficiency in

mathematics. Yet a brain scan revealed that the subject had less than one percent of what
would be considered a normal volume of cortex brain tigtesvin 1980.%° filt need

hardly be said that when we cross the species boundary and attempt to make projections
about animals' putative mental lives based on the structures of their nervous systems we
areiimur ky waters indeedo (Harrison 1991, 209)
premature to claim that comparative brain physiol@matomy or sizprovide definitive

measures on which to base bioethical consideration.

3.4.1.2.3 Value incrementalism

In Sentience and Sensibilitylatthew Silliman makes the claim that moral

considerability can be metered to three broad classes, each separated by a threshold of
Aemer gent a b ixvii). tTlyedirst (I&vOst Bireshotdunicludes those entities

that are judged to have no ethical or moral considerability, such as inanimate objects
(rocks), plants, ecosystems and physical s
instruments. 0 The second threshold compr.i
barely sentient and those who are Aconscio
would be the great bulk of species we know, from clams to owls to mice. The third

“Then again, less&an«kindworbd® asitpnookilesnh at  w caamddammers that find
our thumbsand they certainly ara lotmore stubborin responding, at least in ways we would notice and
appreciate

98 Data were prone to both intentional and unintentional (but perhaps psychologically premeditated)
tampering to bolster social claims (i.e., supporting racism).

9 "When we did a braiscan on him," Lorber recalls, "we sdwat instead of the normal 4cgntimeter
thickness of brain tissue between taatricles and the cortical surface, thess just a thin layer of mantle
measuringa millimeter or so. His cranium is filleshainly with cerebrospinal fluid(from Lewin 1980).
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(moral agents) are capable of reflectiveselvar eness and abomeust o mai
selves. o0 To each group we have specific
nature. O Silliman terms this approach fAva

While debatable in practice, his approach is based on human perception of the world
which, as dexibed previously, is largely the product of our own abilities of observation.

3.4.2 Futures of ethical metering

When godike Odysseus returned from the wars in Troy, he hanged all on one
rope a dozen slavgirls of his houséhold whom he suspected of bekavior
during his absence. This hanging involved no question of propriety. The girls
were property. The disposal of property was then, as now, a matter of expediency,
not of right and wrong. Concepts of right and wrong were not lacking from
Odysseus' Grece: witness the fidelity of his wife through the long years before at
last his blackprowed galleys clove the witlark seas for home. The ethical
structure of that day covered wives, but had not yet been extended to human
chattels. During the three theand years which have since elapsed, ethical
criteria have been extended to many fields of conduct, with corresponding
shrinkages in those judged by expediency only.

Aldo LeopoldRe gar di n @dybseyme r 0 s

from Sand County Almangd949, 237)

3.4.2.1 Probems of ethical relativism

A significant stumbling block in the progression of ethical thought has been a general
preconception that a perfect ethical standard is both definable and attainable while
simultaneously limiting membership to those entileemed worthy of ethical

treatment® While such an impediment is most often argued against human inequities, it
more recently has been applied to primates that-mdésto s el y fAl ook o and i a
humans. Such relativism produces standards later founcgdatory and ethically

unacceptable, triggering the need for another round of redrafting cultapgdhppriate

ethical guidelines. The circle of consideration is broadened; homocentrism is relaxed to
sapiocentrism, then to sentiocentrism, segregatiag ttfi We sor t so % om @A You
This process has been repeatedufgh our histories, but the rate of change was slow and
frequently accompanied by violence. For example, as stated in the above quote regarding
Odysseus, centuries ago a man might have beesidered an ethical and virtuous person

100 One is reminded of sentimeritsat one cannot be free until pktopleare free It follows thatone

cannot provide ethical consideration to a selectdpecies based on such criteria as intelligence or

physiological complexity without extending consideration to all life

Pl n Sout hern Mar yl a-lassifying ensuplied te @ smallaPscatawayg and African
mixedrace community. Those outside the community, especially other Blacks without Piscataway
ancestry, were | abeled fheidWWesogasodyndYoasaemoics ad e
Other folklore regarding the terms holds that Wesorts were Blacks living in Southern Maryland whose

ancestors had never been slaves; they did not want to be considered with those Blacks whose ancestry
included taves. Terms of segregation are similar to the morekmelivn High Yaller, Yaller, Light

Brown, etc. to segregate skin color.
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within his culture and community yet own slaves, abuse or eneder his children as

directed by family custom and own and barter wives as chattel. Centuries later, in 1274,
Aquinas states iBumma Theologicd 274, 135% Th& possession of all thgs in

common and universal freedom are said to be oh#teral law because, to wit, the

distinction of possessions and slavery were not brought imatuye but devised by
humanreasorfor the benefit ohumanlifedo ( e mp h a,sandshat slavereatpng

men is finatur al 0 (bptdidhe Bason?) thAwas matural$n thatr g u e d
archangels were superior to angels, and since such a precedent of hierarchy was set in
Heaven some men could clearly rule over others. Then again, Homer and Aquinas (and
countless other apologists) had-gsesting, more mundane @gda to rationalize.

In some cultures, ethical standards regagdanore subtle forms of slavery are still

entrenched®? In the U.S., the practice was regionally considered socially and culturally

ethical long after emancipation made it illegatwack 1999. And although Black

slaves were legally emancipated by the 13 Amendment, other forms of slavery persist

(such as the practice of leasimgsoners, internment, conscription and holding prisoners
without trial). We reflect on the practice
wonder at its hypocritical defenselessness, its ignorance of an ethical foundation. Yet

killing, torture andother acts generally considered unethical are still not only endorsed as
ethical but are especially honored and celebrated when sanctioned by gove(Raigets
20001 To relegate todayods authorized forms o
slavey , as Gl enn Paige states (regarding homi
6compl etely unthinkabled for at | east thre
that lead to conflict and killing; and the biological or moral imperativeltadkdefend

self and others against predatory aggression. Some will argue that there has never been a
nonki 'l ing society in history, and thus t hei
humans are abundantly capable of killing other humans, fewe&arguably do not have

a significant lethal human nature. While scarce resources may lead to killing, again, that

is not the rule and, arguably, when people do commit lethal action over resources it

almost always is predicated by a government blesgingt instigation or requirement

for political purpose$®* As for seltdefense against predatory aggression, the need for

lethal force is extremely raf@inker 201}

102 g., the Hindu practice sftiin which a wife is immolated on the death and cremation of her husband
was practiced more canonly into the early 19century, but was not officially outlawed in India until the
Commission of Sati (Prevention) Adét, 1987 It still occurs, although rarely. While most incidents appear
to have been acts of suicide, involuntary sati has alsoreeerded. However, it is difficult to discern

whet her fAvoluntaryo sati is done willingly given th
tradition (Hardgrave 1998). More modern examples of the chattel nature of women and children in some
cultures are represented by fAhonoro killings and va

the bride in many weddings, transferring implied ownership.

paige quot es fpewasiveMmflueniide1918 tediuse atfithe UniversifyMunich,
Politics as a VocatiorHe defined the modern state@shuman community that (successfully) claims the
monopoly of physical force within a given territéfWeber 195878).

104 Few individuals would kill for oil, yet governments seem to hawsignificant problem in initiating
lethal actions resulting in mass killings of combatants and civilianstalikecure it.
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As the conditions of all manners of such subjugation (e.g., slavery) were socially

challenged and determined to be unethical (i.e., could not be ethically justifrezivly-

evolving social standards) the circle of ethical consideration was widened to include the
formerly excluded. It is seldom constricted except, for example, during times of war,
catastrophe or periods of Asoci al readj ust

Similarly, mistratment of select animals (e.g., cruelty to horses, bear baiting, cock and

dog fights) has been (is being) challenged as unethical and again many species have been
subsequently protected from those forms of harm (e.g., a range of vertebrate farm and
researb animals and even fish and invertebratetkman 2010.1% Bullfighting, long
engrained in Spanish culture, was banned in Catalonia in 2011.

Readily available indicators of this trend in ethigadvisioning can be found in
guidelines regulating use of research animals. Public sentiment is also reflected in
restrictions placed on school Science Fair submissions such as the following recent
modifications to the guidelines:
T ABact er i a,oa,inseag plants and iovertebrate animals (except
cephalopodsgan be used to study basic biological procegséprojectsmust
have scientific and educat i%Nospecifitner i t a
guidance regardi ng eriagriplantsisiprovideds har mo t o
1 International guidelines limit actions involving vertebrates only (cephalopods
[squid and octopus] are not protected). Other school districts disallow any
Science Fair projects that involve harmarg animals (e.g., positive
reinforcement for behavioral experiments is allowable, but negative reinforcement
of any kind is not).
1T "nZebrafish embryos are not considered v
post fertilizationo (SavannaécalyGeorgi a
useful in genetic engineering experiments due to their rapid maturation and
relatively large egg size. Gene splicing, for example, would normally occur prior
to 7 days post fertilization, so would meet the Savannah onte@ne assumes
thatlessiusef ul 6 fish would not have this re
T AVertebrate animal sdo includes reptile a
hatchingt?’

Cephalopods (squid, cuttlefish and octopus) are rather recent additions to the circle of
ethical consideratiofMoltschaniwskyj, Hall et al. 2007 Being members of the Class
Mollusca (akin to shellfish) they have beeaditionally considered as without ethical
warrant. But more recent studies have demonstrated that they are relatively intelligent,
able to solve puzzles and are capable of-f@mgn memoryHamilton 1997 Mather,

I'n the documentary 1997 film fiLost Mands River, o
He catches a tarpon, teleases it after reeling it to his boat, explaining to his guide that he is a Zen
Buddhi st and did not believe in taking |ife needles

Matthiessen does not reply. Such ethical inconsistencies ardaatiun most cultures.

106G uiddines for Canadian science fair.: Online fatp://www.sciencefairs.ca/getattachment/Science
Fairs/Mentorship/Quick_ethics_guide_ AMP.pdf.aspx

107 http://www.societyforscience.org/page.aspx?pid=318#RuleAll
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Anderson et al. 20)0Pertinent to this dissertation, God#8wnith (Professor of
Philosophy, Graduate Center of the City University of New Yati}ed,"Meeting an
octopus is like meeting an intelligent aligiNewitz 2011).

As with other species formerly discussed, it is onipuigh technology and the general
advancementf our knowledge of the biological world that builds a degree of empathy
that we have come to appreciate the complexity of these organisms. Where we can
ascertain that they experience pain, that they may bawalfe, that they are more
intelligent thanexpected or that they possess a sense of purpose we are more likely to
extend ethical consideration. Accordingly, as our tools and technology improve our
ability to ascertain the degree of their pain or measure their intelligence we may be
unable to avoidbeing in an ethical bind if we do not also extend consideration where we
havenotbefore. Should we find that insects or plants, for example, are far more complex
than we have imagined, one would expect that our ethical relationship with them will
changeaccordingly (as did Science Fair regulatiomsecognizingcephalopods).

From a futures perspective, it is not unreasonable to consider a time when the malicious
mutilation of a plant may be ethically questionable. It is no more preposterous than
consicering the prohibition of the use of squid or insects in school science fair projects
would have been a century agévhat was considered to be ridiculous is now taken more
seiously.

3.5 Crafting new ethical relationships for ETBE
3.5.1 Costs of ethicatonsideration

A primary consideration in applying bioethical codes is that they are, obviously, human
inventions. They are founded on a widegbriable classification system that certifies
where consideration ought to be applied even though a cost {mgindonvenience) is
borne by the provider. Factors for certification of humans as ethically considerable are
still influenced by ethnic or religious affiliation, race, age, mental condition and gender,
political or social status, wealth, degrees of amsinent or imprisonment and other
factors. These may be codified, but ethical standards are more often embedded in
cultural and customary practicEs.

Philosophies of bioethics have been prejudiced and constrained by direct and indirect
Awor t ho gpdciesvandrenvmonrsents to humans, cultural significance, and
taxonomic status (Newmyer 2006).

3.5.1.1 Utility

The degree of ethical consideration afforded-haman life is influenced by how useful

such | ife is to humanshohbow mMumhnanaodgahts
humangRawles 201D A ready example is the above citation placing less ethical

restriction on research regarding zebraf@hschool science fair projects than for other

108 would cite any cuent newspaper for abundant evidence.
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species of fish with assumed similar physical and mental capacities. Utility extends
beyond Benthambés cal cul at i ehansan lidefposestan | e s .
economic obstacle or disincentivehietal consideration tends to be withheld. For

example, in the West we generally apply a higher ethical standard when dealing with
horses than we do with rats. There are laws hundreds of years old protecting horses from
cruelty, but until very recentlyttle was said of ethical standards directed at the

protection of rodents. Current U.S. laws and practices serve primarily to caution that we
house, use and kill them with a minimum of pain and trauma, but only when they are in
our employ, such as in sciéic experimentation. Wild rats are generally not addressed
and local stores stock what may be means for the cruelest of deaths, sticky traps that can
take several days of extreme strasgd dehydration before death.

An example applicable to space i®yded by the potential for forward contamination
(biological contamination of outer space b
and equipment that may land or crash on bodies such agN&rgnal Research Council
Committee on Preventing the Forward Contamination of Mars)20Gthas been argued

that a high degree of sterilization is essential to ensure that Earth life does not confound
the ongoing search for Martian life and that forward contamination does not adversely
affect any alien lif§McKay 2009. That conservative approach of sterilizing vehicles to

a higher standard, however, has been challengealiag fcostbenefit analyses. NASA
management holds thaich a stratgy will impose additional costs on an already strained
space exploratioprogram(Walsh 2009. The conclusion discounts both the ethical
consideration of possible alien entities in addition to the scientific and economic
potentials they mayfter.

3.5.1.2 Cultural significance

The Ha wapuabni danmakuasystems, in part, serve to protect certain species of
wild animals, plants, and even inanimate objects such as rocks from human harm for
cultural and conservation purpog€skui and Elbert 1986 Other cultural practices

strain ethical justification, such as maiming and sacrificing animals in religious practices
and a variety of blood sports, such as dog, cock, and bullfighting staged for
entertainment. In contrasthile someextraterrestriabodies such as the Moon and Sun
have cultural significance a spiritual, religious, or artistic contexhoextraterrestrial
biologicalentity plays a significant role in human culté@ashford 2008 None is

eaten, nones used in sacrificial or other ceremonies, naneunted for sport or
entertainment except iHollywood productions.

3.5.1.3 Taxonomy

Our classificationgstems are largely based on degrees of evolutionary relatedness, and

t hat provides an array of valwuable tool s f
organisms and their phylogenetic relationships. But as addressed in Chapter 2,

taxonomic status is auman construct. Until recently, most taxonomic treatments placed
humans at the topmost "branch of the treebo
over a century ago Darwincautesthu s t o avoi d the term fAhiera
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approach to escribing relationships among life. In his copyeftiges of the Natural

History of Creaton he pencil ed fAnever use the words
to taxonomic classificatio(Light 1998, 11). The fAtree of | ifed an
for Spencer or Lamarck and is decidedly in keeping with traditionas@hr modeld®®

Relegation of other speciesto various-sub vel s has been influence

complexity and relative relatedness to humans through assumptions of the degree of
exhibited sentience (evidence that the organism perceives arglteedstenvironment)

and sapience (that it has developed sophisticated abilities to reason and be reflective) in
addition to phylogeny (Silliman 2006). Higher ethical standards are generally applied to
organi sms fAhigher o up tyWdcardingly) aetendtodonfegr owi n
greater ethical consideration to a bird than we do to a clam, there is very little

consideration of plant@nless they have cultural significansech as revered trees), and
microbiatscale life is afforded next to nehécal considertion at all (Stone 1987; 1996).

3.5.2 Issues of terraforming

Some people consider the idea of terraforming Mars heretimamanity playing
God. Yet others would see in such an accomplishment the most profound
vindication of the divine nature of the human spirit, exercised in its highest form
to bring a dead worldo life. My own sympathies are with the latter group.
Indeed, | would go farthet.would say that failure to terraform Mars constitutes
failure to live up to our human nature and a betrayal of our responsibility as
members of the community of life its&lbday, the living biosphere has the
potential to expand its reach to encompass a whole new world. Humans, with
their intelligence and technology, are the unique means that the biosphere has
evolved to allow it to make that land grab, the first among m@ayntless beings
have lived and died to transform the Earth into a place that could create and
allow human existence. Now it's our turn to do our pdErhphasisasin

original.) (Zubrin and Wager 1996, 248249).

Martyn J. Fogd200Q0, 207 rebutted these ideas by delineating four potential rationales
on which to evaluate the ethics of terraformirantiropocentrism, zoocentrism,
ecocentrism, and preservationism, roughly forming a spectrum from placingtte
value on human utility to placing the most value on presematgre

Ethical theory Central moral principle Basis of intrinsic value

Anthropocentrism Categorical imperative Rational and moral capacity

Zoocentrism Principle of utility Individual consabusness

Ecocentrism Principle of respect for life All life

Preservationism Principle of the sanc
existence intgg

These categories he proposes are based on intrinsic value, the value of an object
independent of the valuer. Possessors of intrinsic value hold rights based on that value
and, as Fogg summarizes, are entitled to justice and respect. An entitystvitmental

91t is increasingly replaced with a fAwebo configur:

70


http://dictionary.sensagent.com/Martyn_J._Fogg/en-en/
http://dictionary.sensagent.com/Nature/en-en/

value has no intrinsic value, and its value is determined by the valuer (a hammer, for
example, may be described to have no intrinsic value, but does have instrumental value to
a carpenter). The hammer, accordingly, has no claim to righit tNése precepts in

mind, Fogg addresses the four ethicatiegories:

-Anthropocentrism poses that only humans have rightein d i vi du al huma
capacity to think rationally and act morally as sapient beings. All else in the Universe is
amoral. This has been the predominant approach in many Western traditions. Nature, in
that it has no intrinsic value and no rights, is a resaiorbe used by man to reach
(ideally) moral ends. Future generations of humans are certainly to be considered in our
actions, justifying an environmentally balanced approach to resources use. We preserve
and husband natural resources as a way to prémideture generations of humans.
Ant hropocentrism would allow the Awise use
similar to any resource found on Earth.

-Zoocentrism broadens consideration to include not only humans but other entities
that havehe capacity to be sentient, to demonstrate participation in maximizing

happiness, achieving a degree of fhappines
goodo within a context of wutilitariani sm.
theminimm criteria for having intrinslilc value;

Silliman 2009). Those entities not able to demonstrate such lives to us would lack

intrinsic value, have no rights, and, therefore, would fall out of the equation of

considerabity. Should we encounter sentient beings on Mars, for example, we would
determine they have intrinsic worth and would provide them certain rights. The extent of
those rights would have to be determined b
demonstratéo the human investigators.

-Ecocentrism moves the threshold of consideration to include all life. It finds all
life to possess intrinsic value by naturebefng alive All life has rights including the
ecosystems of which they are a part. Humansairafforded the superior position
provided by zoocentrism in that humans are not required to make judgments as to the
capacities of other species to have inner lives. Fogg references Aldo Leopold (1949) in
defining the pri ncprepelviag thefintegrity, stpbdity and beauty | i f e
of the biotic community. o Here, Fogg begi
an ecocentrist approach woul d deimensivee we fd
civilization, reduce our populatioa, n d dopt a simpler |ifestyl
fi d

a
nit subordinates th
a Acozy illusiono (

e rights of the indivi
209) .

-Lastly, cosmic preservationism takes the final step in ethical consateng

posing that terrestrial l i febdbs intrinsic v
AThe cosmos has its own \istericagees,tnotadmlethe cl ai m
right to exist, but the right to be preser

only would terraforming be an ethical violation, but any human action affecting any
extraterrestrial body would be suspect. Presenvatl passive uses would be the only
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allowable actions. CitinglolmesRolston,a proponent of preservationisimy oc ks woul d
have righ(9%.on Mar so

In conclusion, Fogg supports terraforming (here, of Mars, and by extension, anywhere

else in the Universe that may ether be sterile or havesapient life). His rationale is

that life may be transmitted through natural processésvolving humans, as supported

by life-bearing ejecta of one planet seeding another. There is no proof that this did not
originally bring Iife to Earth from Mars o
process, then humapsrposefultakk ng | i fe from Earth to terr
act and is ethically defensible (assuming no sapient life on Mars). | certainly do not

agree. It equates to an ethical defense of importing chimpanzees or boa constrictors to
Hawaii by stating that lé naturally arrived on the Islands independent of humans, so it is
anatural, thus ethical process. There are groups (e.g., The Panspermia Society) that have
taken this further by calling for the widad indiscriminatb r oadcasti ng of Ea
throughoutthe Universe (Mautner 20043°

3.5.3 Opportunities

The opportunity we now have is that extraterrestrial biological entities have yet to be
discovered and, as such, they have no utility or utilitarian value or worth. We share no
history with them; hey are neither heroes nor villains in our cultures, so their place

within the context of our cultures has not been established. They have no taxonomic
status and have not, therefore, fallen into a possibly prejudicial preconception of "place”
or ranking. And we have no measure of if they suffer physically or emotionally or if
those terms are even appropriate or applicable. They are free in that they are unknown.

However, the moment that extraterrestrial biological entities are discovered, opportunities
to craft protocols and policies that foster enlightened relationships less biased and
confined by predominantly utilitarian and exploitive motives and other influences will
decrease. Compounding this immediacy, hwesanaterrestrial relationships estishled

at our first encounter have the incredible power of legal, political and cultural precedent;
after discovery, it will become increasingly difficult to alter the aforementioned
relationships as special interests become entrenched and bureaucrafjestaalnot

difficult to imagine the immense commercial pressure to afford less ethical consideration
to an entity discovered at a prime mining site on Mars, for example, as opposed to one
found in a far less valuable location, or a micrktike form possessing enzymes that
promise the potential of tremendous financial gains through patenting and industrial use
contrasted with one of little obvious biochemical potential. We must, therefore, resolve
our policies regarding extraterrestrial ethical isques to their discovery, before we

know whether or not they exist; prior to learning of their possible commercial value and
before we attempt to speculatetbeir capacity for suffering.

1Owww.panspermigsociety.com | find this proposal appalling for many reasons. Imagine our reaction if
our oceans were purposefully seeded with some alieantmg from outside our Solar System by an entity
that believed that was their duty, their obligation?
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In the context of space exploration we are provided a rare mameraft policies that

reconsider what is ethical and what is not. Once extraterrestrials are discovered, such
entities will rapidly be relegated to terrestrial ranking and an opportunity for creative and
liberating new approaches to humans' relationsfitip the greater biological universe

wi || be I ost wuntil the next new world is 0

3.6 Personhoodberspectives

Some have argued persuasively for extending legal rights (personhood and legal

standing) to nouman specie¥! Species to be given such rights are, however, mostly

limited by some prealefined criterion of mental capacity, such as sapience or, to a lesser
degree, sentience. | mRatthng the CagéiTeward begal o f St e
Rights for AnimalsKatrina Albright cites that Wise advocates legal rights for primates

that demonstrate a degree of sapience, chimpanzees and bdmalaosghey would, as

Wi se states, fipass current standard tests
rat i o(Wase 20Q0plaright 2002. It withholds similar rights from those species

failing tests for rationality. But while many animal rights advocates such as Wise extend
consideration to sapient and sentient species, Albright makes the case that such restriction

is arbitrary, that it represents a continuation of a history of patriarchahdoom of

women and the related domination of nature andmonan animals. She urges an
embracing of a Afeminist coiimnmgeeéehi coi ghd
bodily security and integrity based not on their rationality, but instead orethetional

|l ives and relationships with humans, as we
ani mal ssudraf9&5; Giligando8R). | agree with her analysis, but while she

calls for extending consideration beyond those few mostly peis@ecies that

demonstrate rationality to include those animals that suffer, she fails to answer the

dominant question, why stop there? Is our assessment of suffering any more foundational

to ethics than our assessment of mental capacity?

Ari stortdeaetdbsCmMiaa n of Beingo assigned positic
perceived rationality, with those at | ower
influence on subsequent Greek &aman law was substantial, and traces of the Great

Chain remain thrnagh thedevelopment of Western systems of igMasa 1993. While

the term likely does not appear in modern law except in historical contexts, the ordering

of life is generally accepted without challenge (or much thought); it is institutionalized

and assimilated as part of most cultures in the West.wBile such order facilitates

domination of nature, for better or worse, it has been cited in ecofeminist work as also
perpetuating the darker side of patriarchy, the domination of women, minorities, nature

and animals by men (Albright 2002, 925). Agiri cites Mason (1993, 266):

A[ P]atriarchyéis our dominionist cultureds

111 Animal welfare cases often gain access to the courts through the proof of human plaintiffs being harmed

either contemporaneous with harm done to amahor later in time as a result of harm inflicted on

animals. This has been extended to harm done to animals indirectly through adverse modification of the

ani mal 6s habitat (e.g., Palila vs. HawahebirdDepart men
itself had standing, setting precedent. The first sentence of the decisiori TeéadBalila Psittirostra

bailleui) seeks the protection of this Courto. .
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between men and women. It maintains order in those relations just as dominionism

maintains relations between human beings and thefrestmat ur e . 0 Accordir
are of the realm of the Earth (AMother Ear
the heavens and, therefore, in the dominant quf@/hen women and nature are

similarly classed thegan be similarly dominated.

Wise, Adams, Mason, Albright and many others point to a need to consider the ethical
treatment of at least some animals in the contegtofeminismthatsolutions to

inequities can (must) be brought to the fore. Sygr@aches are based mostly on

recogntion that the traditional hierarchy is flawed and indefensible in concept, structure

and practice, and that a considerable leveling is requiEttainly across the board with

w o me n 0 sandrequglity insll its forms.

Ani mal sd st at legal systemsitontmuette sake progress, and whether or

not Apersonhoodo i n t heetandieggvélllbe exleenesl s, t he a
debatable. But courts certainly can surprise both liberals and conservative3alike.

Calls for not only hlgher primates but some groups of animals to be afforded moral
considerati on andhuneagnalp esrtsaonndsi on ga raes gfirnoowi n g
dolphins(Edwards 201 In Bolivia, similar actions have been proposed not for species,

but for ecosystems, such as the rainfofégtal 2011). While no legal action has been

taken, they demonstrate a growing concern.

This brief digression into ecofeminist thought aids in understanding the tension that exists
within a Western patriarchal model of human relationshiitis mon-human organisms

and with the environment. All of this becomes extremely pertinent to the discussion of
yetundiscovered extrateestrial biological entities.

Kellert, Wilson and others point to biophilia, our innate sense of connection withlgot o
northuman animals but with the world itself, its features and its environr\&fiiteon

1984). Itis expressed, in part, as something deeply emotional that issues forth in our

cultures, dance, music, poetry, and all other artistic forms. Our systamspthowever,

has purposefully removed sentimental expressions from the courts as not only
counterproductive to the practice of law but to the determination of justice itself. Perhaps

a purpose of this exclusion has been to sustain Western patriavofiabtion over the
Aemotional 6 Ot her . Regardl ess, ani mal rig
legal context) remains clinically sterile of emotion; it is banned from consideration
(Donovan and Adams 1996*But f@dri ghts are complex conce
policy, societal and culturadeas. Thus, we should not focus on finding some single

basis for a right, but on discovering the sundry elements of a right. The more bases we

112 Such characterizations, however, may also serve to reinforce the male/female divide by highlighting
presumed differences. All women are not somehow innately more intuitive regarding the natural world
than men. There seems abundant evidence that oveasheentury what were believed organic

proclivities in these areas have proven to be cultural and learned behaviors and, as such, can be changed.
113 Recent decisions by the US Supreme Court regarding the standing of corporations in regard to political
cortributionsand free speech come to mind.

114 Note the language explicating the removal of emotion from law in the quote from the Wisconsin court
regarding the application to the bar of Lavinia Goodell in Section 3.4.
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find for a right (here, referring to animal rights) the more firmly convinced we may be

that it is a legitimat and welf o u n d e @Kelchil2P9, 20 Those qualities that are

most applicable when considering classes of rights holders, such as emotion and
compassion,arei s mi ssed. And as with fAemotional v
practice and many other professions for centuries, sentiments regardihgman

organisms and even landscapes remain generally ignored or even ridiculed in Western

legal practice Biophiia and all its permutations must be included as legitimate

sentiments when deciding where toyide ethical consideration.

In sum, rather than seeking to name species to the class of organisms deserving our
ethical consideration because of thegpience, sentience, or other mental attributes and
then administering such consideration through a legal system of defined rights, the
ecofeminist approach suggested by Albright would be based on human emotional and

moral relationships with nonhumananima. The #Acaring ethicodo sh
states, fAembraces compassion, kindness, an
| mportantly, it recognizes humanityos mor a

integrity and bodily dignity of nonhuma ani mal so (Al bright 2002,
approach is much more inclusive, and it diminishes the power of hierarstiiggures
and related powers.

As such, it threatens trstatus quo

What limits much of the work done on extending rightddte, however, is that the focus

has been almost entirely on animals. Our emotions and moral community arguably

extends well beyond them to include all biological entities which have emotional

connections to our species. Adding emotions and relatednssns to the criteria for

extending some form of legal consideration and standing, the path is open to the
inanimate as well,toincludaind s capes, €éor even Marsscapes

3.7 Leopold on Mars

Our history as a species abounds with examples of how we altehysical and

biological environments, and while there are still some indigenous cultures living in

balance with their environment relatively free of significant or lasting alteration, the

human drive to initiate landscageale change appears essentiatiiversal(Mann

2005. Many of our more recent technologies have increased our efficiebayging

aboutthose changes. This was especially demonstrated during the period of European
colonial expansion in Africa and the New World where the ability to rapidly and

systematically initiate dramatic alterations at the ecosystem and landscape levels was
dramaticdly proven(Myers 1979 Crosby 1986Elkins 200% Hochschild 2008

Documentation demonstrating political intent to establish new territory for the expressed
purpose of subjugationandexplé at i on t hrough the appoint me
them with full and free power, authority,
Pope Al exander VI in 1493, | us(Manmza®i)t hs aft
There is a long list of similar pronouncemeugsthroughthe present.
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As technology nears the point where extraterrestrial exploration will pgignificant
exploitation, reflection is required if we want to avoid past mistakes regarding
environmental change. The same technology that permits space exploration also
accelerates our ability to significantlyted otherwise pristine worlds.

In his 1919 Sand County Almanadldo Leopold cites expanding ethical consateyn

from a few individual humans to many, to all, and eventually to include other animals,
plants, and | andscape components as a proc
evolved rest upon a single premise: that the individual is a membeoairaunity of
interdependent parts . . . The land ethic simply enlarges the boundaries of the community
toincludesoilswaters pl ant s, and ani ma(238) Heargues ol | ect
that both cooperation among people and maintaining harmony with our environment are
forms of symbioses. In his usage, it seems unlikely he viewed it as evolution in a genetic
sense. Leopol dés fnAnecol ogi c avblutiomaryo!l uti ono d
advantages or genetic predispositions to cooperative behavior, such as altruism, discussed
previously in this chapter. To generalize, we have not genetically evolved suddenly over

the past few centuries to recognize certain ethical obligatioals humans, regardless of

gender, race or other classification. Rather, we have become increasingly aware of the
justice of those obligations and better appreciate the adaptive advantages of being more
inclusive. Perhaps we have become more awapeardbetter natures, a reassessment of
previous appraisals of our possibly Abrut:i
behavior is present; it is a talent we possess, but have chosen to not fully dexeeigp th

practice. This is promising in thaeweed not await some random gene mutation and

selection or biochemical shift for ethical enlightenment. At a meme level, behavioral

change can, and has, happened quickly and pervasively. We can control and continue

this promising trend by consciouslyartging our behaviors. Genes need not bectyr

involved.

't is not surprising that Leopol dbés epipha
reflections while on his farm in Wisconsin during the first half of tHé @ehtury did not

include Mars.There are no references in his work to whether he ever considered
applying his fAland ethico beyond Beeth tha
writing today he would havitle difficulty in seeing its application off of this planet as a

natural extension. If he did not, the land ethic he cherished and espoused on Earth would

be diminished. It would lose its power and meaning. But while Leopold may not have

considered his | and ethicds extraterrestr.i
commenting on potential human impacts on extraterrestrial worlds have. A significant
theme in Kim Stanley Robinsondés Mars AaTril

recognize the value of landscapes and human obligations to maintai(Rbbmson
1993 Robinson 1995Robinson 1996 Such actions serve both human survival and

honor the intrinsic value of.theRbbhhdsoapes
endorsement of this theme in the Trilogy w
writings 11°

1157, Baird Callicott (Distinguished Remeh Professor, Department of Philosophy and Religion Studies,
University of North Texas and author@dmpanion to A Sand County Almaheslated in an email to me
that Robinson told him this in personal conversation.
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J. Baird Callicott, author dompanion to A Sand County Almarsal a Leopold

scholar, howeveholds views that disagreeith my analysisof Leopdl6 s | i kel y Vvi €
extraterrestrial application. Callicottaintaing hat Leopol dés mor al <co
based on Earthés | ife being biologically r
ecol ogi cal(Calicoh®9ni t yerrestri al l'ife i s fAec
mutually interdependent. 0O He continues th
our kinénor woultd timeyalrd hper teicoinpamy of na
community, they would |Iie outside the scop
of (Leopoldds) | and ethic to provide mor al
at once its strength for Eartiniented environmental ethi¢swhich is of course the only

vari ety of environment al ethics with any g

(Callicott 1987, 24Y.

With due respect for Callicottés schol arsh
conclusions. True, iBand Countyp 251) Leopoldstesfi We can be et hi cal
relation to something we can see, feel, un

perhaps Mars is a bit too remote to meet those qualifications. &l éopold

addressed applications in an extraterrestriateod and replied as Callicott holds, | may

be swayed, but it seems more probable that Leopold did not consider Mars in his ethic
because, simply, he was writing in the 1930s and 1940s; Mars was not his immediate
concern, much less mining oratiplanet. Consideration of extraterrestrial life would

have been a significant distraction and would not have been expected. Had he mentioned
Mars, it seems likely his work would hakeen ridiculed and discounted.

Callicott admits within the text of his essaybre o pol d, however, that I
about the technological feasibility ofeéfar t h col oni zati on and i nd
al so Askeptical about the possibility that
Earth i n our o wmotspeaktawhykeyslietvesmo, éspecidlly ¢ a
considering that he is addressing the indefinite futures, not the present state of

technology. Never say nevef. Given that NASA is presently looking for signs of life

on planets and moons in our Solar System beyond, his second skepticism also seems
premature. If one denies that we will ever colonize Mars and holds that it is necessarily
lifeless, there is little wonder why he would consider any human impacts there, physical

as well as pitosophical, ethial or not.

But more important to the ethics theme of this dissertation, Callicott exhibits not

uncommon tendencies to view the Earth as a discrete entity, that we share nothing with

the other members of our Solar System, much less the rest of the Univiese
extraterrestrial life is fArelated, 0 unl ess
and specifically adapted to, presently embedded in, integrated with, and utterly dependent

116 Callicott states regardingourspla syst em, f#fi(extraterrestrial) I|life w
water planet, and the only such planet in the solar
1986, a decade before proof of a saltwater ocean beneath the ice surface af Eqrapr ue, not a O6pl
dondt fault me that). Callicott appears to assume
surprises don6t await wus i f we but | ook, keep an op
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upon the exact and unimaginably complex physical, chemical aludjizial conditions

of the planet Earth. The realization and affirmation offearnthiness, our inseparability

from the Earth, should be, and hopefully soon will be, the biggest payoff of space

e x pl o tqQallicotn1dg, 229). IfEarthlikelifeisfound, he st ates Leo
ethic would apply on Mars or wherever such life is found. By extension, should life be
found that i1is a product of a ASecond Genes
terrestrial life, Callicott holds the land ethiould not apply, that we would have no

obligation to extend conserving pti@es to those worlds.

We have returned full circle to previous discussions of Othering. As represented by

Callicott, even if Mars has life, unless it is related to us it hasthmoal considerability;

this seems hardly a conclusion Leopold would have supported. We will have returned to
AWesorts dondét associate with Yousorts, o p
very well here on Earth. There are those, perhapscGi)livho are threatendxy the

prospect of the existence of those Others.

What make Leopoldés writings so compelling
recognition that the inanimate components of the Earth are not only critical to the

a n i maurvevd lsut that the two are inseparabfieA | and et hi c changes
Homosapien§ r om conqueror of the | and community
Frequently inSand County Almanand elsewhere he personifies the inanimate. He

urgesug o At hink | i ke a mountaino (1949, 137).
that we need to change our perspective and widen our sense of community. The root
guestion i s: Il s Mars part of o6ourdé communi

1949, it certainly is now and grows mese with each vehicle we sertiete.
3.8 Bringing bioethics home

The exercise of revaluating the current state of bioethical thought in the extraterrestrial
context, determining if and/or how to extend ethical merstion to ETBE, may be of as

much use as the actual practice of such an ethic on another world. As stated previously,

prior to such a discovery we are relatively free of utilitarian motives, commercial

pressures and the other biasing concerns thatglagaed coherent bioethical standards.
Whil e John Rawlsd Aveil of i gnorancedo meth
context, ETBE may provide a more practical and workable medium. Not all would
agree. Cal |l i cott s teHetteabprioritesSstraoght brdl wary we ge
first about the treatment of terrestrial life, which is presently under such extreme and
actual duress? Once webve got a persuasiyv
pressing reaworld problem of wholesalterrestrial biocide, then maybe we can think

about how we ought to treat extraterrestrialiliief t here i s anyo (1986

117 Callicott appears to be looking backatt manés hi storical biological and
forward to what futures may offer. True, we cannot long survive on Mars without substantial technological
assistance, but that may not always be such a limiting factor for both biologizell @s technological

advances. After these negatives and faulting him for not being a futurist, | admire and respect the bulk of
Callicottdés philosophical wor k. He is one of the f
has provided me mudhsight to the subject; | very much value his exchanges with me.
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reply that first, there is no either/or matter about it. We can certainly improve our ethical
consideration of terrestral speci es whil e we simultaneous
to treat the extraterrestrial. Second, and something very much at the core of my

approach, is that it has taken several millennia of tinkering with philosophical treatments

of bioethical congleration here on Earth just to recognize that all humans have some

basic rights, and even that is more a goal than a conclusion. Animals (and people as

well) are still tortured for entertainment alone. The primary reason a more coherent

bioethic has beeanachievable on Earth is that there are just too many personal interests

at stake, too many deeplygrained cultural traditions and theological, political, and

philosophical perspectives that are concerned with maintainirgiahes quo Callicott

andothers are emphatic that we should wait until the discovery of extraterrestrial

bi ol ogi cal entities to address our ethical
really, any serious justification for this exercise? If animalfare ethics are

controversial, if terrestrial biocentric and ecocentric environmental ethics are
contemptuously ignored or ridiculed, isn
something we know not what or whet2M®r it
| believethis dissertation adequately addresses thosstigms.

(@)}
—

Once we are on Mars (or any other extraterrestrial venue) as residents, not tourists, we

are Martian life. The Martian landscape becomes as much a part of that life as the plains

of Africa are to those who |ive there. Bi
terrestrial application only because it is the only world we have experiearwgdjars

would soon become as much of our native environment as any place on Earth, especially

to succeeding generations. As Robinson states in the opening paragraohNérs

AAnd so we came here. But whategathey di
to Mars, we would be so changed by the voyage out that nothing we had been told

to do mattered anymor e. éWe were on ou
fundamentally different beinggéemphasis as in original).
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CHAPTER 4
MYTHOLOGY OF SPACE EXPLORATION

Mars i s to the new age of exploration as
true value of America was as the future home of a new branch of human
civilization, one that as a combined result of its humanistic antecedents and its
frontier conditions was abl® develop into the most powerful engine for human
progress and economic growth the world had ever seen. The wealth of America
was in fact that she could support people, and that the right kind of people chose
to go to her.

Robert Zubrin The Case for Mia

(1996, 38)

Offering an account of the past, in disciplinary histories as in ethnic and national
ones, is in part a way of justifying a contemporary practice. And once we have a
stake in a practice, we shall be tempted to invent a past that supports it
Kwame Anthamy Appiah- Experiments in Ethics
(2008, 6)

4.1 Premise

The preceding chapter addresses bioethics in its conventional sense as human cultural
invention, a consideration of a set of relationships established by culture and influenced
by utilitarian motives This is the predominant view in most Western philosophies and
theologies. The chapter also describes the theory that ethical behaviors evolved
biologically with us as a species as evidenced in the ethologies of a spectrum of ancestral
species. The appaches are not incompatible; both likely contribute.

But predominant approaches to space travel draw heavily on the cultural apprdach a
rely significantly on Western frontier mythologies that grew, in part, from the relegation
of nonhuman species and landscapes to a status unworthy of ethical consideration.
When applied to ETBE there is little evidence that our ethical approachewill

significantly different. Landscapes and the life they may support, while initially held in
awe, will predictably be devalued in an ethical context when potential commercial as well
as scientific valugare recognized and exploited. The potential offost encounter

with ETBE, however, provides a perfect opportunity to restructure bioethics to redress its
weaknesses if weeplacethe current mythology of space conquest and dominatitim
morecooperative and humble models.

4.2 Veni, vidi, vici'18
The November 2010 issue of the Journal of Cosmology comprises a series of articles

addressing the development and execution of hypothetical human missions to Mars, from
conceptualization to eventual colonizati@osmology 201 Included are

118] came, | saw, | conquered. Attributed to Julius Caesar summarizing a brief war.
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considerations of human factors in training and adaptation, searching for life and mineral
resources, economic modeling for capital development and arguments forsegopoe
terraforming, or other premeditated and purposeful modification of the Martian
environment on a grand scaf@. As demonstrated by that publication, both our activities
and imaginations generally focus on modifying and exploiting Mars and, by extension
other extraterrestrial venues for human benefit in much the same conceptual way that we
have colonized and exploited Earth (Crosby 1986; Zubrin 1996a; Mann 2011). However,
there is relatively little discussion in that journal or elsewhere (at leastifiation) of

how human culture and habit might be modified to aid the emergence of a genuinely
novel relationship with the extraterrestrial environments we are experiencing for the first
time and are, in many ways, creating.

4.2.1 The mythology of the extraterrestrial landscape

Rather than embrace new extraterrestrial environments as opportunities for learning and
philosophical advancement, dominant guiding paradigms grow directly from patterns of
human exploration and exploitation that have occurred on our own planet throaghout
shared histories. This perpetuates (and, in many instances, glorifies) the past ills of those
pursuits. For example, the referenced issue of the Journal of Cosmology included
positive references to Aconquerlodgatiamopnfd Acongq
Mars (Joseph 2010 The significance of selecting these terms to describe our future
actions is subtle but telling in thatdemonstrates a continuing conception of winners and
losers and baits the question of what, then, is conquered; what loses in this context? Can
conquest and conquering ever be peaceful? Does their use presuppose or even require
that we foster a strongnthropocentric relationship?

Many spaceflight advocates maintain it has
narrativei a national mythology of frontier pioneering, continual progress, manifest
destiny, free enterprise, rugged individualism, andfatig t o | i f e (BMings hout |

2007, 483. NASA and others have worked to maintain that im@g#liamson 1987

Billings 1996 Billings 1997. However, relying on the lexicon of settler colonialism and
referencing largely American frontier analogies not only color the exploration of celestial
bodies, their landscapes and resources, but affect our possible relationtingsywi
extraterrestrial life we may encount{®aine 1986Beebe 2008 Where metaphors of

the frontier are employed, the status of extraterrestrial places, their physical features and
their possible life are diminished, abetting their being viewed as inferior and falsely
justifying, in part, their domination through colonialism. Once assigned a subservient
status we may even be more prone to percei
own good, 0 aWhnt & o MK h(pubrin Bng Grdssnman 197/ cKay

and Marinova 2001Zyga 2009.12° This fosters a climate of careless and ssihted

119 Ecopoesis refers to the artificial creation of a sustainable ecosystem on a sterile (lifelessy pidneet
body (Haynes and McKay1992). It differs from terraforming in that the latter refers to ecopoesis for the
specific purpose of creating an Ealitke environment suitable for terran organisms, possibly including
humans. Ecopoesis, therefore, nraglude engineering an environment suitable for extraterrestrial
organisms.

2space Manés Burden, perhaps?
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exploitation that relegates ETBE to the status of theuebecl Other, as targets, both

figuratively and possibly literally, existing solely for the benefit of the human expfdrer.
AWIi | do extraterrestrial |l andscapes must be
World. Once that condescending and negative vsesgiablished, opportunities for

cultural and philosophical advancement presented by those extraterrestrial venues are
diminished(Kramer 201}

Space exploration must guard against the temptation to perpetuate the use of exploitive
colonization and frontier mythologies, language, analogies and metaphors. To do
otherwise would jeopardize its nobler purposes by stiftiegtivity and blocking
implementation of novel, perhaps even eutopian experiménts.

We create a shared realitydigh culture and sustain it by communicating a common
mythology constructed of symbols, images, histories, and vi§€ianspbell and Moyers

1988. In the creation and maintenance of national, cultural, or even corporate identity

these are frequentssential. They require a shared sense of purpose (e.g., destiny,

divine plan or direction, lon¢erm goals, nationalistic right, or the expression of

governmental or social ideals) and a degree of commmeigeived inevitability. Itis
notuncommontth e ar compari sons of the USG6s space
colonization of North America. Outer space is frequently described as our new frontier,

the modern free range once represented by the American(Mé&hann 1984

Limerick 199). Space presents us with an unknown place and geography inaccessible

to but a few and, in keeping with Earthly frontiers, an area void of the familiar. It
represents a realm where the Al aws of <civi
therefore, all tht is civilized must be reinvented. Frontiers allow the pioneers who first
venture there an opportunity to redefine who they are, but initial and possibly noble

ethical intentions may be quickly drowned by exuberance.

4.2.2 Language matters

Inareviewd Br endon [Mataphaosriod Bnvirdndnénial Sustainability

Nancy Gol ubi ewski remar ks, fALanguage matte
and interpreting the world. Language influences how scientists relay their findings and
howtheyconceive ci ent i fi ¢ phenomena &601d,700r ame r e S ¢
Regarding words employed in metaphots, her
dependent meanings (polysemy) ensure that even if defined narrowly, a metaphor retains

its lay interpretation. The technical cannot be kept distinct from the ordinary; science and
society mix. o References to Acmanqueringo
obviously are not intended to be taken in a literal bellicose sense, but, as Larson posits,

using a term retains its lay interpretation; it permits the spirit of conquering to enter the
conversation along with a tacit approval. It nurtures disregatdhenright, even the

”Here the term fiOthero identifies the excluded, as
maintain social and political power, the Other is the entity described in negative terms then employed as a
societalor political foil, scapegoat or ¢sider.

22 Eutopian refers to preferred futures, not necessarily perfect futures. It is distinguished from the
vernacul ar Autopiand which, Iliterally, means no fut
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expectation, to take spoils as in its original meafiragson 201123 The stage is set for
an adversarial relationshtg’

Other words drawn from the myth of the American frontier may be just as powerful as

A ¢ 0 n g u ¢ablishing anhierrshy justifying exploitation: unknown, vast, lonely,

godless, godforsaken, virgin, barren, unbroken, untamed, heathen, wild, desolate, savage,
unforgiving, cold, hostile, foreboding, limitless, dangerous, uncivilized and even angry.
Thee, then, justify the suite of terms that
battle and war against), challenge, attack, push, assault, conquer, subdue, civilize, and

tame. This same lexicon is found especially in fiction about outer spaaksbatppears

in contemporary nofiiction works directly related to the American space industry, space
politics and policy and elsewhere in the discussion of extraterrestrial issues.

4.2.3 Employing mythology as justification for ethical ignorance

In the1950s the US space program was easily assimilated into this foundational
pioneering mythology of growth and destiny, and the words that described it were
accepted with little challenge. Although public support for the Apollo Program during
the period froml9651975 was far from robust, whether supported or not, Americans in

space was, and remai ns, a nsharedYisogamarigoup ar t o
possible futuregkrugman 197712512 |n their 1990 report to President George HW

Bush, the National Space Council decl ared
Afopen the space frontier. Americabs space

successvill be guaranteed by the American spirithat same spirit that tamed the North
Ameri can continent an(@atbnalRésearcle CodnuailrSpaseg de mo
Studies Board 20Q9 Astronaut Edgar Mitchell wrote,
never been able to predict the feerior the benefits of exploration, baotevery case

humanity has always prevaileder all obstacles and the rewards it has reaped have

awaysf ar exceeded our e x p €Mitthaltand&Staretp 2010e mp has e
3500.1%7 Such statements make sense only from the biased perspective of the colonizer

but not likely to those who were the victims of colonizafith.

123This theme is addressed in the context of intellectual pppgtits in Chapter 5

29yse of #Aconquero in the mythology of space is not
Tsiolkovskybés (Russian rocket and space engineering
stay on Earth (but will) conquerthdemo | e of outer spaced Beyondihreoducti on t
Planet Earth[1920, 13], edition published in 1960).

125 Twentypercent of Americans surveyed favored continuation of government spending on space launches

while those opposed to launches roserfr30 percent to 50 percent during the period

126 Recent mention by Republican presidential candidate Newt Gingrich of his support for an initiative to

establish a mining operation on the Moon demonstrates it is still very much alive.

127 Mitchell, the authoof that statement, was an American astronaut and the sixth man to walk on the

Moon. He threw a makshift javelin there, becoming the first individual to symbolically launch a weapon

on an extraterrestrial body; a truly symbolic gesture.

128The Mau Mau irBritish East Africa, the peoples of the Congo under Leopold, the Sioux or hundreds of

other subjugated indigenous peoples would likely not agree that they rféahénd by Europeans or that
Ahumanityodo has al wa yEkins®R008; Hachdtilcke2008 M8 N 200Jn 197 0
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I n NASAOGs report on the 40 Year s thfciteHu man
President Jef f er s 8 cedisyekporertMeriwethet Lewistah e ear | vy
applicable to the space program:

He (President Jefferson) writes of something medd the intrinsic nature of the

guest itself and of the obligations to finentier borne by societies that encounter

it. And while there was much to say then and much criticism was given by

contemporaries like Adams and others, there is still much to say now about the

ethics of such an encounter. The arguments, the promiset)ausion that

animated that journeytife Lewis and Clark Expeditigpmre familiar because they

are the substance of the vision that ha

(2002, 168)

President Reagan, in speaking of the space shuttle Columbia, continued that theme in
stating, fAiThe quest of new frontiers for t
crucial part of our national eéhr a c(ltingerick 1992,251).

In addition to the words associated with the myth, present day space exploration
embodies many of the attributes of myth. First, as with American westward expansion
and its links to destiny, space affords milestones deatimg progress. These are easily
measured in space venturing by increments of improved engineering, architecture of
space vehicles and the required hardware and software to launch them; catalogs of new
technologies; employment and the economics of paeesindustry itself; and the most
easily measured forms of progress: tons lifted, linear distances travelled and duration of
travel. NASA maintains websites listing planets, asteroids, comets, and moons that have
been orbited, photographed, or landedpns tabulations of new extsolar planets

identified by the Kepler Space TelescdpeA catalog of spinoff technologies, patents,

and similar documentation of accomplishments is also maintainédeoti® All provide
measures of progress that can bétptband, more importantly, extrapolated into the

years ahead, a critical tool for controlling a singular vision of one specific future by
dominating a sense of goal and direction to the exclusion of competing visions of
alternatives, a call to destiny.

Second, like European exploitation of the Americas, there are potentials for extraordinary
economic gains from the effort in the forms of mining, transportation, tourism,
communications and other sectors in addition to more political and military benefits
(Ehricke 1981

Third, space allows for exploration, adven
i ndividual i smod t ha t-imggeaf gopdenng dt thesedge ofmaasti o n a |
frontier. It offers the opportuninty for t
Tom Wol f ebs 1979 b oHow to dive ot Maeg2008t and | e , Zubri
countless other books and films, both fiction and (Wnlfe 2005. As a result, we have

a space program that reflects the perceived national character dimistipand
adventurous people facing a promising unkn

129 http://kepler.nasa.gov/
BNASA maintains a s psiteattfpfiowvwistonasa.gowttpe and we
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Loss of life in its pursuit promotes an otherwise industrial accident to an act of
heroismt3?

iFrontiers have the reput alityl Dhisisfeoarallygener at i
thought of in terms of the American frontier mythos. The sturdy pioneer is seen as
independent, seBufficient, and highly motivated to provide a better life for his family.
He is also portrayed as having little regard for anyirenmental devastation or for any
i ndi genous soci etGrayh989, 16]l lg Rarables nftche Spade Age 0
Jane Young states,

These qualities were embodied in turn by personages such as the woodsman, the

pioneer, the cowboy, the oilman, thelusis s man, and, finally,
but, she continues fiéal | characterized as much by
natural environment as by their drive t

the Earth have been | abelied, modthael giecadl
adventure and for new sources of energy has given rise to the conceparof out
space as t hdl98&,228v frontier . 0

Robert Zubrin, founder and president of The Mars Society, stated in support of a more
aggressi ve s peg teaturepof FoogtieraAmerican IEevthat acted to create a

practical cardo culture of innovating people will applyto Marsahunefred | d; éi t i s
our destiny to do so. éMars is the New Wor
Similarly, Doris Hamill, a NASA technologymasg er , wr ot e, fAAmericaods

then settle its western frontier were a source of pride, growth, power, and wealth. Today,
the space frontier offers the prospects of
(Hamill 2009. This application of the frontier mythos coupled with the concept of
destiny is clearly misleading and inapprop
i feo wildl not appl gorarywhéredise.iThedrentiebr anyone
American life he and many others reference is a narrow and largely fictional one written

by the colonizers and those with a financial, political or social stake in their success; it

both contributes to and draws from aaccurate vision of noble settlers, unbroken and
unoccupied forests and virgin prairies where challenges required only ingenuity and
perseverance to overcome. It entirely discounts, however, the considerable realities that

four centuries or more of fromti American life perpetrated on those who were the

victims of that colonization and the landscapes colonized, and these are no minor

trivialities. It ignores the Indian wars, slavery, introduction of diseases, indenture,
institutionalized racism, unichusting, exploitation of immigrant labor and other strong
negatives that have been bowdlerized for their distraction from the desired vision. Again,

the American frontier provides a poor analogy to guide ethical behavior in'Spaés.

aptly stated irenvironmental Culture- The Ecological Crisis of Reason i Re mot enes s
negates responsibility, for consumers, workers and shareholders. In rationalist

B1E.g., the national angst regarding the explosion of the shuttle Challenger.

1321t has been argued that a flaw in linking the space program with pioneer, frontier, and other histories is

that Aour perception of the past is distorted by th
entertainment mediums by which the pictoré¢ t he past i s ,f6)eTue;nhereae® ( Gray 1
certainly disparities separating historical fact #mghistorical mythwe find in works like the 19 century

novels of Karl May or Bret HarteBut whether accurate or ndtjs the myttosof the frontierthatis

referenced as a motivating and guidimagrative, not historical fact.
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commodity culture, we are actively prevented from exercising care and living in
ecologicallyembedded and reso n s i b | (Rlumwaoy 20@R13 Without caution and
serious ethical consideration, we may foreclose unimagined scientific and social
opportunities both on those other worlds and on our own.

Lastly, beliefs in Western exceptionalism and destiny that are so closely allied with the

frontier mythology both nurture and are nurtured by a subtext of conquest often

accompanied by violence (Bacevich 202009 Elkins 2005; Hochschild 2008; Zinn

2010). Conquest is a charged term, one of the more blatant employed to describe our
motivations and amns in space. Its use has become routine to the point where its

meaning has been largely forgotten. In 1960, the US Space Policy on Outer Space

promi sed, AManned space flight and explora
No unmanned expernient can substitute for manned exploration in its psychological

ef fect on the f(Legsdon, Payetalfl996 he wor | do

To use the metaphor of conquestinreferences pace expl orati on one
what i1 s being conquered?o0 A familiar poet
are conquering the Aunknown. 0 't seems fu
productive; one rarely learns muchldahghconquest. A possible answer to why conquest
remains in the lexicon of space is because it grows from and supports Western

expansionism and, importantly, American exceptionalism. Michael Griffin, Director of

NASA in 2005, remarked to a meeting of WomeniAer ospace: fAWhen hun
civilization reaches the point where more people are living off Earth than on it, we want
their culture to be Western. o He continued
seen so far i n human aytakawihthem shauldde Welstarr t h e
valueso (Billings 2007, 294). Such statem
concept at home in the American space program.

But, perhaps, more at the root of tithe wuse
expresses the coupling of fear with feelings of superiority and hubris. This fosters a
belligerent attitude toward the unknown, which becomes the Other. In its usual sense,
this term is applied to a per srofus.dhe gr o
Ot herés culture, history, and ways of t
unpredictable, thus dangerous. In frontier North America, indigenous peoples
encountered by Europeans were chesrfoacteri ze
nonconsideration. The tension produced was expressed through metaphors of conquest
and the belligerence of colonialism, a bat
peoples and their environment.

up
hin

As applied to space, fear of the dang®rspace travel or of the unknown it poses may
conjure the Other in the form of landscape, something required to be dominated because
of its mystery and difference. In this extraterrestrial context, defining planets, etc. as
Other ensures that the digtin i on of the alien Athemo or

=)}

133 The Apollo 14 mission to the Moon included hitting a golf ball and throwing a javelin. Those actions
dondt speak well of t h esignificapce ef the expedition. ahemaganpperhapsr at ur e
hitting a golf ball and throwing a javelin are presciently appropriate!
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remain apart from it, making assimilation difficult. Thus, we have heard reference to

outer space as threatening, hostile, foreboding, bleak, inhospitable, extreme, barren,

harsh, menacing,dn cr uel . An MSNBC article entitled
Climaxo described the planet as a fAdusty,
thin to breathe, bombarded with radiation and largely dry beyond the ice that caps its

poles. ltseemed aljoe t her hosti | e (Bridged 2008 eHostils infersell k n o w
intent, giving Mars, for example, a malevolent personality that justifies whatever we may

do to it or take fromti These bolster the justification of conquest and decrease the need

for consideration of its environment.

It may be argued that fAexplored may be a m
Certainly, it is far less belligerent, even passive in that it ¢ infer any impact on any

other entity-- human, other organism or landscape. Its impact may be little more than
leaving a footprint. But it represents a form of trespass and is a requisite precursor of
conquest. European colonization and explaitatf the New World and other continents
began with exploration, often seemingly for the most benign purposes, such as the
botanical and zoological collecting and cataloging missions popular from freeafiry

forward to the present (most currently regented by bioprospecting for pharmaceuticals

and minerals, especially oil). But while many Heha fidescientific rationales and,

perhaps, were financed entirely by private scientific organizations or businesses,
geographic, demographic, geologic anlden data essential to subsequent colonization

were implicit (Brockway 1979 Williamson 1987 Lester and Robinson 20p9Space

programs, both public and private, are crowded with the use of the term explore, and
while exploration is what we do in space, like conquest, it nourishes expectations and
should be used carefully. When billions or more dollars are invested in exploration there
is an expectation, perhaps even a demand, for exploitation. Bioethical considerations are
diminished in the face of those competing demands.

Ben Finneyhas desched a different mythology, one that is based on concepts of
voyagingin space rather than misstoniented expeditioning he describes voyages of
discovery(Finney and Jones 198Binney and Lytkin 1999 It describes the approach of
Polynesian and others who set out in open boats guided by stars, waves, currents, and
other indicators to find new shores, but largely without fixed destinations. Wayi&sg

an exceptional concept in that it has strong historical as well as emotional power, an
openness and reverence for the unknown without the need to challenge, master or
dominate-- to accept without a need to conquer.

4.3 Ecological violence

Over tre past hakcentury, patterns of ecological violence spread through colonialism

have become more widely recognized. The intdatedness of colonized landscapes,
ecosystems, and the cultures of both indigenous peoples and colonizers is profound
(Crosby B86). These relationships become so interwoven they cannot easily be teased
apart; what affects landscapes affects ecosystems, including humans, and the reverse. It is
tempting to dismiss the adverse cultural impacts of past colonialism when applied to

space and its related bioethical issues. True, although millions of indigenous people died
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and vast unwritten libraries of knowledge were lost as a direct result of Western
expansion in the Americas and other targets, such losses have no predictable
extraterestrial parallel, at least in our Solar System. It may be argued that the metaphor
of settlement of a frontier through pioneering and colonization merely provides a colorful
and poetic vehicle for describing our space ventueagl little more. But donizing

also resulted in significant environmental degradation that would be applicable to space
exploration. The more forgotten products of settlement are depleted soils and denuded
landscapes, dust storms, mine leachates that polluted the enviromahéime a

squandering of resources later learned to be invaluable (Q1@®8®8yDiamond 2005;

Mann 2005; Zinn 2010). American settlers could not imagine that the forests could be
depleted by the ax, aquifers pumped dry or the broken soils washed and blown away in
less than a century. Off of Earth, we have no evidence thaittfa¢éion would be

different. What may first appear limitless would prove fifite.

While unlikely that we will encounter sapient aliens in our Solar System, ETBE of other
sorts might be discovered if we cast our exploratory net far enough and are open to
detecting what may be very novel forms. What might be its concerns? How might its
interests be considered within the framework of an ethic patterned after a Western
pioneering and frontier paradigm that discounted the concerns of other humans only a
few generations before?

Identifying the concerns of affected entities and providing ethical consideration is not a
new concept, and it has been extended to include landscapes (CockeR(TE)4; But

what evidence is there that it would be applied to ETBRobert Zubrin, aerospace
engineer, entrepreneur, president of the Mars Society and published proponent for the
application of the frontier metaphor to space maintains that the welfare of extraterrestrial
microbes would be inconsequential if one wertetcaform Mars into an Earlike

planet. Not only did he find terraforming to be ethical even if detrimental to indigenous
life, he determined it unethical tmtterraform given that result. Zubrin stat®&/hat if

you could take a world like Mars,desert world that may have a few microorganisms in

its groundwater, and transform it into a fully living magnificent planet like the Earth with
forests and meadows and coral reefs and cities and universities and used bookstores? In
doing this, you would éwve performed the greatest positive act of environmental change
anyone has ¢@anbrr01@br3p pButshésroposal would be implemented
before even knowing what those Martian ratlwes might offer, what they might be able

to teach us, and prior to any consideration of the complexity of their ecosystems or their
roles in maintaining it, much less any ethical consideration for their existence. Such an
attitude mirrors aspects of tfentier spirit that are likely best left to history.

Regarding the forward contamination of Marshaitarth bacteria, a NASA astrobiologist
wrote that such contamination is ongoing, and while sterilization e$déiéking missions
is justifiable, other missions may not be worth the added expense of sterilizing spacecraft

B4For example, thgrowing enormity of the problemsfpace fAtrasho in geosynchron

was likely not imagineéh the Sputnik era dahe first satellite launches.
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(McKay 2009)'3° McKay argues thiasuch contamination should not cause undue
concern because we can clean it up later at relatively low expense and only moderate
effort. This attitude is reminiscent of18entury Europeans who likely did not believe
their introduction of an assortmeuitplant and animal species to North America,
Australia, the Hawaiian Islands and many other places would cause the collapse of
ecosystems and the extinction of hundreds of species (Crosby 1986; Weisler 2002;
Carlquist 1994; Kramer 2009).

Referencing mythology that describes space as a new frontier to be conquered requires
some careful rethinking. Its negative aspects, including the damages done on Earth as a
result, should be acknowledged and considered a foreboding portent. That seatheau
myth to lose some of its luster as a guiding model of our preferred futures in outer space.
Most importantly, however, continuing the mythology erodes ethical consideration in the
same manner that environments and peoples were excluded from concern

4.4 Colonizing the future through mythology

Since the late 1940s few national initiatives have been as futures oriented as the United
Statesd6 space program in |inking projected
culture. To many, the prograemcompasses the best shared vision of possible national

and global futures, and it is most often portrayed in a very positive light apGalP o | | s 6
tracking of American opinion of NASA has reported (Jones 2004; Jo0&s. 2Uore

importantly, the prograrhas been nurtured and managed over the past half century as

one of the best examples of what i s fAgoodo

However, alternative visions of possible futures in space are suppressedabydbet of
Adestiny, 0 an al most supernatur al predeter
range of possible futuresustunfold. For example, while many argue for mammediate

and aggressive space program, it can be difficult for them to describe why it should be
awarded priority over pressing issues here on Earth, such as mitigating global climate
change, improving public health, universal education, or decreasipgtenatial for food

chain collapse. Many will answer by invoking destiny (Zubrin 1996; 2011). It stops
discussions about priorities; they may argue that space explasationdestiny,

universal education is not.

Similarly, reference to some innaterhan drive to venture into the unknown is employed

as part of the pioneering mythology to justify space ventures. It has been portrayed as an
instinct that is part of our DNA and, as such, remains unchallengeable as a drive over
which we have little comdl (Anderson 197) Foll owing the Soviet
launch of Sputnik in 1957, President Eisenhower charged his Science Advisory
Commi ttee to prepare an fAdAlntroduction t
US6s founding rationale for space actiyv
world. The Co mmi tlistedeeason fdr a masohal interest in space was a

o O
it

t

135 Forward contamination refers to biological contamination that originates on Earth and is unintentionally
transported to an extraterrestrial location (e.g., microbes on the Mars Rover). Back contamefextso
unintentional biological contamination arriving on Earth from an extraterrestrial location.
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Acompelling urge of man to explore and to
to try to go wh(Bresieents Science Advisory Eomgnittae 38
PresidentBilC i nt on said exploration was fAin our
Bush stated in his 2003 speech on the Visi
exploration and discovery is not an option we choose; it is a desire written in the human

h e a(Bush®003. This drive we candét control i's ¢
destiny. 3¢ Yet to act solely because of innate behavior can be irresponsible and without
defense. The unethical results of following instincts without more rational justification

have been demonstrated many times in our hist@iRebkinson 201D

But the premise thatur genetic coding impels us to explore does not withstand
anthropologicabr culturalscrutiny. Many human societies andtatgs(e.g., the East
Asian cultures of Japan, China, and Koreaye no history of such a will nor do they
express A overwhelming psychological urge to venture beyond their traditional
geographic ranges! Metaphors of conquest are largely limited to the American space
program

In Japan, for example, the website for their corporate sgpEm®cy states,
On October 1, 2003, the Institute of Space and Astronautical Science (ISAS), the
National Aerospace Laboratory of Japan (NAL) and the National Space
Development Agency of Japan (NASDA) were merged into one independent
administrative instiition to be able to perform all their activities in the aerospace
field as one organization, from basic research and development to utilization. The
independent administrative institution is the Japan Aerospace Exploration Agency
(JAXA.) As space developnt and utilization, and aviation research and
development are steps to achieve the nation's policy objectives, our contribution
to problem solving is an important mission for us. JAXA proposed itstéonyg
vision, O0JAXA2025, 6 UWnderaurcarpoiate messager o0 wn
6Reaching for the skies, exploring spac
various aerospace fields and is striving to succeed with various research and
development missions in order to contribute to the peace andresgpdf
humankind:*®

While the English languagtranslatiormentiors exploring spacand although

AExpl orationd 1 s t he 0fnebherithe quotdirorithaisidnn gl i ci z
statement draws on metaphors of conquesls for destiny or claims that we must go
because our genestellusaond i ncl usi on of .fMherighoor ati ono
equi valent to the English word fAexploreodo i

136 US expeditions to the Arctic and Antarctic in the lat® &48d early 20 centuries were also advertised

as a natural extension of manifest destiny (BydRowley 1998).

1371n 1421 The Year China Discovered Amerj¢aavin Menzies describes the immense Chinese flotilla

that sailed to several continents. While certainly having the resources to establish colonies, the voyages

were predominantly launched fsade, not exploration for the sake of some inner genetic or cultural urge

to see what is over the horizon. Similarly, there is no culture of exploration for the sake of exploration in

the Arabic/lslamic world or among African cultures. Whether orhosv®Mt er n r el i gi onsd t en
proselytize are related to the expressed fAihuman nee
138 http://www.jaxa.jp/about/2025/index_e.html
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transl ati on. Perhaps fAdAexploreo was added
predominant American langga and mythology of space. As a corporatibrytappear
to have a much more practical agenda that does not require myth to justify.

We may appreciate colonizationdés fl aws in
their impact in the present daydlnghout much of the world, yet many in the US and

elsewhere in the West find it extremely difficult to visualize futures in space exploration

that arenotalso based on the premise of colonization and the model it provides. The

image has been effectivedyo |l d f or decades. But to conti
paradigm and to perpetuate the support of its mythology does the space program a
disservice. Itis indicative of a purposeful colonizing and exploitative motive that links a
rallying cry from a checked past to a singular vision afuture in space, not the rich

array of potential futures that are possible. Perhaps those who find the metaphor so
powerful may not be able to fully justify or articulate that vision on its own merit. Myth

serves that ppose. Quoting Mody Boatright, folklorist and past Professor of English at

the University of Texas, fAThe more these v
more vigorously will the myth (here, the pioneer and frontier in American history) be

defened d(8toeltje 1987, 236 It is not difficult to insert concepts of the space program

to change t herethewaluegrequied fér cohtimuedrewonomic growth of

the space program are threatened, the more vigorously will the myth of the Bowdlerized
history ofthe Ame i can pi o n e eSadlybpast ghtefne of ek@aitatian in

advance of critical evaltian (often followed decades or centuries later by deep ragret
opportunities lost and injustices perpetrated) still provide the predominant paradigm

guiding space exploration.

4.5 The 100Year Starship Study

The 100 Year Starship Study (100YSS) jeiat NASA-DARPA (Defense Advanced
Research Projects Agency) initiative organized tosssadat engineering, political,
economic, social, human physiological and psychological, and other actions would be
required to achieve a goal of launching a crevigtitfto another star system within our
galaxy 100 years from now. The project provides an excellent opportunity for
reassessing the frontier mythology so often employed to describe our futures in space.

4.5.1 Opportunities for changing the mythology

| offered he following 7 suggestions to 100YSS planners in 2011. In the context of
bioethical consideration of relationships with ETBE, they may be essential:

1. Language matters. Consciously abandon the language of conquest, dominance,

patriarchy and vilence in discussions of space travel and policy. Recast adversarial
approaches such as fAitaming hostile environ
not confront the unknown as an adversary.
diversityofourunive seo i s just as powerful a descrig
unknowno and is a more accurate accounting
space travel as voyages of discovery, not as missions.
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2. Ensure that the effort is a global humamefivhenever possible by facilitating the
participation of all cultures who wish to participate. The US and USSR were the only
spacefaring nations for the first few decades, but now many European countries, China,
India, Japan, and others have joined tifi@e The International Space Station provides

billets to a much broader demographic. However, while this trend certainly helps in
diversifying gender, race, and culture among participants, there is little evidence
demonstrating it has led to significaritanges in our visions of potential uses of space or

our philosophical approach to it. Rat her ,
relationship with the cosmos is being taught to theWasterner with very little of the

reverse.

Projects shouldonsider instituting a program whereby spacefaring nations enable the
participation of norspacefaring countries in a far more comprehensive and meaningful

way. Sponsor the participation of rordustrialized, nofWestern indigenous groups in a

broad specum of Starship program development and implementation, including mission
creation and visionin.ogsdon 2008 For exampl e, Jane Young s
Native Americans have a different perspezbf the world, they can offer us alternative

ways of seeing ourselves in relationship to the natural world and help us answer the

guestion of what constitutes appropriate behavion out er space, as wel
(Young 1987 1987h 270). If a mtive of a launch is to perpetuate a Western, capitalist,
colonizing model, it would |ikely be best

and participationlf, however, 1 is seeking new approaches to designing sferieg
civilizations, inviting their participation is essential.

3. Our various histories diuman expansion and colonialism are rarely complimentary of

our speciesd regard for bioethical justice
outside our solar system a priority, yet there is little in the way of policy guiding the

ethical ramifications of first encounters unless our immediate assessntiegit @ifen life

is that it is clearly sentient. Voyages must challenge our common definitions of life and
avoid attempts to classify alien | ife with
to explore with an abundant regard for the potential Ifesgstems and landscapes that

may be harmed by our actions, regardless of size, sentience or seeming complexity.

4. Starting early in any project, undertake actions to instill and institutionalize a culture of
nonviolence. While there may be a needifgernal, intracrew policing on the voyage
itself, there is no need for any militaristic force or defense capability.

5. Terraforming (strictly definedasacer e at i on of Earthés enviro
extraterrestrial body) should not be aprimeorsingulao bj ect i ve. Rat her,
potential to adapt to new worlds through artificial speciationtdetnical augmentation

and incorporation of artilect and robotic capabilities may be far preferable. Assimilate

with natural environments; adapt. The purpdstne voyaging should not be to create

new, identical, Earths; that was the approach of the colonizers who attempted to build a

New England or a New Amsterdam in a New World. They failed to recognize that the
destination of a voyager, as opposed to that@jflonizer, frequently changes the
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individual and his society into something unintended but often improved, and that is

where the power of voyaging lies. As Kim Stanley Robinson states in the first paragraph

of his Mars fi cti onwnjtamdisd we decanieniiamentallye r e on o
differentbeingg ( Robi nson 1993). There are reasons
planet. We are, in many ways, escaping a world that we have, both by ignorance and by
choice, mismanaged to the point of near-deditruction. We must guard against packing

our shortcomings, those very factors we are hoping to escape, along with other baggage.
Adapting to a refreshingly novel universe, not recreating a sentimental past, must be a

guiding principle.

6. There are naue eutopian forms of government on this planet, so attempts to
perpetuate any singular form of existing government would be an opportunity lost.
Similarly, all existing economic and social systems have their flaws and strengths. Make
use of the strengths designing orboard governance and culture. Question the use of a
capitalist model, both while in transit and after arrival at a destination and seek
alternatives that do not foster social or economic hierarchies.

7. The project must represent a gloéfibrt incorporating the best of what all cultures

have to offer for realizing utopian ideals. Even if the Starship never sails, lessons learned
from the experience of planning such culture may prove invaluable in creating a more
harmonious and just Eartimd in more modest expansions to planets and other bodies
within our own solar system. In the end, t

4.5.2 The opportunity of recreation

100YSS represents a bold experiment in visioning our possible firuies context of a
voyage beyond our own Solar System. But in addition to the myriad of prerequisite
engineering and architectural challenges of the vessel itself, the undertaking not only
allows for reconsideration of a range of social and culturaéggssidemands it. As such,
it provides a unique opportunity to-ievent humanity based on our highest principles
and ideals. It allows for the premeditated creation of new cultures, the design of new
governments or perhaps even the decision to foregergments in any traditional sense
altogether in favor of some novel form or structure. In short, the Starship allows us to
design a eutopian society.

Whereas previous attempts at eutopian living have been hindered by the reality of sharing
a planet domiated by millennia of violently conflicting beliefs, the Starship is not bound

by such restrictions unless we fail to purge it of those destructive traditions, unless we fail
to understand that weanabandon them. This is the key rationale for avoiding the

language of frontier colonization, conquest, exploitation, and violence along with their
associated social and environmental injustices. To continue to talk in those terms is useful
only if oneds motives ar e r eopimearsswtusweo, ar e
by exporting it beyond Earth. We are better than that. We have an opportunity to leave

that behind us.
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Such forward thinking need not be limited to the Starship, but adds depth to any
extraterrestrial travel. It is critical in foundinghaw mythology of space based more on
bioethical concern than existing models.
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CHAPTER 5
INTELLECTUAL PROPERTY RIGHTS AND THE IMPLICATIONS
OF BIOPROSPECTING IN GLOBAL COMMONS AND IN SPACE

There is nothing which so generally strikes the imaginationeagedges the
affections of mankind, as the right of property.
Judge William Blackstone Mid-18" century*°

5.1 Premise

Precedinghapters have calladto question common Western concepts of life.
Definitions have grown more complex with <c
limits, blurring distinctions among species and challenging philosophical arguments that
humans are uniquely distinct fraime world we share with the animate and inanimate
alike -- one flows with the other. Similarly, bioethical relationships among humans and
northuman life are equally as problematic. Organically, we arepent, but area part

of a greater universe, nohly in an ecological sense agthe system itself. This shift in
perception has led to our incremental reconsideration of ethical relationships with other
humans, other animals, all life and landscapes. The process is aided by advances in
technologythat allow us to better perceive the capacity o-homan life to experience

and respond to their environment.

This chapter explores how perceptions in both biology and bioethics are reflected in the
history of pertinent Western concepts on the ownprshlife as promulgated tbugh

the American patenting process. It reviews current standards and practices for

bi oprospecting and fAlife patents, 0 provide
patenting law and practice and reviews current regylatantrols and international
agreements where bioprospecting is conducted within global commons. Most useful
among these are the Antarctic Treaty, the Convention on Biological Diversity and the
United Nations Convention on the Law of the Sea and its estai¥nt of the

International Seabed Authorifi(orn, Friedrich et al. 20Q3Herber 2006 While they

have often proven to be inconsistent and, at times, contradictory, they have all been
legally tested and have evolved to be more efficient. As such, their administrative
framewoks regarding resource management and the patenting of life provide guidance
for designing similar protocols for possible relationships with extraterreisiviaigical
entities

5.2 Introduction

The Outer Space Treaty does not address intellectual property rights derived from any
living system that may be encounteféd There is no commonly accepted protocol for

139n, Commentaries on the Laws of EnglantlRi. (Oxford: Clarendoniss, 1778, 2:2)in Banner2011,

2).

140 Formally known as the Treaty on the Principles Governing the Activities of States in the Exploration
and Use of Outer Space, Including the Moon and Other Celestial Bodies.
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how to assign fAiownershipo to any biologica
extraterrestrial space. With a suite of nations having stated that space exploration and
exploitation are within their visions gbssible futures and, more problematic, that

private ventures that are rapidly approaching the point where they may be launching for

the expressed purpose of creating profits for their investors, it is critical that the issues of
ownership be resolved be&the moment of discovery.

When new biological resources are discovered in uninhabited, unexploited regions of
global commons (such as Antarctica), questions of traditional knowledge (TK) and
novelty are generally unchallengeable and rights for patemtaygbe nearly

guaranteed* In such circumstances, a portion of the profits generated by the patent
may be required to be distributed for use in conserving that environment based on
benefitsharing or royalty formulas. Although such arrangements havgenerally

been successful due to conflicting bureaucracies, such financial arrangements may be
appropriate for extraterrestrial finds. EXxisting protocols governing bioprospecting in the
global commons may provide insights for extraterrestrial applicatio

It has been argued (in fact assumed by many) that should ETBE be discovered, legal
treatments available for their exploitation will mirror the restrictions and liberties found
on Earth; derivative products and processes will be patentable if offodneraents are
met142

5.3 Concepts of ownership and patenting life

Both the concept and pr arcotuipcdées ocfo nat rhoul maonf ia
entity, whether plant, animal (including another human) or other taxon likely evolved as a
meme along with human cultures. But it is not unique to humans. The behavioral roots

of ownership, although certainly not in anyaégense, are also documented in-non

human species (Wilson, 1975; Kummer and Cords 189 Blowever, while many

customs of possession among humans are ancient, the construct of both real property
(ownership rights applied generally to land and permanerdtstes, such as buildings)

and personal property (generally, transportable possessions) is a more recent invention. It

is closely allied to the provision of social and political rights and, in some circumstances,
theological doctrine and practice. Whthe anthropological emergence of an individual
humandés right to own biological property i
pig or yam patch, the legal concept of exclusive or-sebe use and ownership of living
organisms is a more recezancept that is now well established in laspecially

Gl obal commons is defined here as areas that are
MY2NASAOGs attorney for such issues (Jeffrey Nosanov)
life forms themselves would likely be gatable in the same manner as terrestrial life. Any processes or

the products of such life identified as Ainventions

patenting requirements are met. He continued that as there are no precegidrdaidemes of possible
treatments by patenting bureaucracies is difficult to predict.

3 For example, the claiming of a toy or blanket by a chimpanzee or dog, denoting a degree of ownership
even when the object is physically possessed by another.drfdept of ownership may also be applicable

to territories, which would apply to a full range of species at least to the invertebrate level.
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Western law (Ston&996; Banner 2011* Property rights vary widely, however,
among various neklVestern cultures.

Rights of ownership (and the possible liabilities that are carried with such) rgats
products either of a system of laws and regulations or are nested within cultural norms
and conventions that prescrite facte or quasilegal status through custom. Both

culture and law define the parameters of ownership and ownership rights and
responsibilities, but which has precedence in instances of their considerable overlap is
often unclear. Adding to this confusion is that laws and regulations are mostly created
and circumscribed by often arbitrary and ephemeral political boundaries. nCaistb
convention and the cultures that generate them generally predate these political
boundariesndare likely more permanent. They may span multiple political/legal
regions. Many of the intellectual property rights issues related to bioprospecfingdde
below, but in simplest terms the purposeful seeking of biological resources or knowledge
for commercial uses) are products of this conflict between legal and cultural approaches
to traditions of ownership.

Compounding this tension is the philosagliconcept of human ownership of living

entities. Jeremy Bentham (1781) argued that there is no property where there is no legal
system(Bergstrom 2000 Of course, it must be modified with the caveat that there is no
legal property where there is no legal system, and real and personal, not intellectual,
property was the issue of discussion. But natural or moral rights and related duties
remain regardless of the nature of the prop€rtyThis secondary conflict (between law
generated through political process or its equivalent and ethical concepts of ownership) is
also heightened by bioprospecting. It cuts to the core issue: Where does the basis of
indigenous ownership of a biologicasource reside if it is so deeply imbedded in culture
that legal, political prescriptions for ownership don't apply? Is the boundary between the
individual or group and this cultural resource so fine that the two cannot be individually
defined? Can an tside party appropriate that resource as they might some other
commodity without also taking (perhaps stealing) away part of that cufttire?

Issues of ownership and sale (although not issues of patentability) of human corpses were
debated in Europe and thkS in the latter half of the ¥entury as anatomical and other
medical studies supported a dem@adpol 2001 Roach 2003Bovenberg 2006 If a

corpse was not property, would its theft be considered a crime since the thief had not

1441n the US, the legal right to own other humans as property was only disallowed by'thméBdment

to the Constution in 1865, butle factoslavery with tacit consent of governments continues to varying

degrees in the form of conscription for military service or for commercial exploitation to a degree in this

country and more blatantly in many foreign areas. bleta9" century examples include Belgian King

Leopol dbés domination of the Congo, Britainds col oni
forced | abor camps, French colonizations, Ger manyo6s
exampes in 2% century Africa, e.g., Somalia (Elkins, 2005).

145 Bentham was one of the first to discuss the linkage of the moral and the legal regarelmgnams in

his analysis of human infliction of pain upon animals. The law, he argued, should corsidesvéntion

of happiness among sentient animals as a legal as well as moral issue.

146 For example, as has been argued regarding the collection of other indigenous artifacts (ceremonial

masks, religious objects, human remains, etc.) for museum catiediacesearch.
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t aken sanfyprnemerty?o Who within a family cc
someone if the family could not agree? Who could sue an undertaker if he fails to

perform his duties proplgror if someone were to mutilate a corpse? These questions

lead to the conceptdfq u a s i propertyo regarding human |
settled without classing the human as ethiedibtasteful property (Banner 2011). Sale

of human hair for the wig trade, milk, and even live human skin all raised issues of

ownership andhe tangle of legal as well as ethical problems that eméfgéttade in a

range of human products escalated to include (chronologically) blood, sperm, eggs,

fertilized eggs, and finally organs themse/&s.

But issues and inconsistencies continue. €asnfor example, can legally be sold after
removal from a cadaver but the family of the donor cannot claim the value; the doctor or
facility that removes the cornea c#@'Neill 199§. Similarly, cell lines, once extracted
from a human become the dApr op(Bklootgdd). of t h
This begins to take on aspects similar t
extraction (whether of corneas or DNA) is added to fundamentally change the nature of
the poduct, and although a natural cornea cannot be patented, portions of human (or any
ot her s peci asbéenr remdved framithe tell dnd genetically engineered for

a specific purpose generally can.

e
(0]

5.3.1 Patenting life as intellectual property

As required by the U.S. Patent and Trademark Office (USPTO or PTO) three elements

must be proven by the applicant for a patent to be awarded for an invention: novelty, lack

of obviousness, and utility. First, with novelty, that no one has invented it betbad it

is original in design, function, use, or other attribute. Second, that its structure, use, etc.

i's not obvious. Examples of fAobviousodo wou
using a rock to throw at a target. These are considered abg@one could not patent a

stick or rock for those purposes. What would not be obvious would be shaping or

bending of the stick in an unusual way to make it a better lever or chiseling the rock in a
specific way to give it a more accurate trajectorje Subtleties of such determinations

in the patenting process are obvious. Lastly, the invention must demonstrate that it has
credible, specific and substantial utility, that it accomplishes a specified task. If, for

example, the rock is shaped in a nowvaly, yet accomplishes no specified task, it may

fall under the category of fAarto as contr a
as intellectual property (IP) as is, for example, music, sculpture or other iconic art or
choreographfConnelly 2004 The term fAintellectual™ propel

47Banner (2011) cites that skin was sold by the square inch in the first decade of the 20thfaeskimy

grafts and breast milk by the quart. As with hair, such sales were mostly from the plecof $a@od

continues. (Asreported/b Banner , Aprofessional 0 blood sellers ol
of Labor in the 1930s.)

148 Congress outlawed the sale of organs with the National Organ Transplant Act of 1984 and the 1987

Uniform Anatomical Gift Act made sale both a fedexatl state felony.

149 For example, a US District Judge determined that the Martha Graham School owned the intellectual
property constituted by Martha Grahamés iconic chor
2001). Movement, when so stylizdtht it is identifiable to a specific choreographer, can be considered for

copyright.
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century, although various forms of patent protection were available pricattbaimley
2005. IP now includes broad classes of p&tecopyrights, trademarks, industrial
designs and trade secrets.

The Patents Act of 1970 states (atheSecti on
mere discovery of a new form of a known substance which does not result in the
enhancement of the known efficacy of that substance or the mere discovery of any new
property or new use for a known substance or of the mere use of a known process,

machineor apparatus unless such known process results in a new product or employs at

|l east one new reactant. o Specific to I|ife
animals in whole or in part thereather than microorganismsut including seeds,

varieties and species and essentially biological processpsofituiction or propagation of

pl ants and ani mal so0 ar e Thisogin agreemenhwittatbel e ( e m
Agreement on TradRelated Aspects of Intellectual Property RigitRIPS)27(3) (b)

which sets a minimum standard by stating that membaygxclude from patentability

all species of plants and animals except microorganisms. This is a continuing source of
confusion, for the Patent Act and its subsequent iterations do not clearly define

Ami croorgani sm. 0 I n t he verlemyhthaditis i t si m
not easily seen without the aid of magnification. Under favorable conditions one can

easily see unicellular organisms such as larger protozoans without technological

assistance. One cannot, however see bacteria. It is clear, hothavany genetically

modified microorganism (e.g., a modified bacterium) is patentable.

Significant confusion results from differing patenting regulations among states. The
Indian paition, for example, agrees with tk&SPTOposition regardingnicroorganisms
thatplants and notmuman animals are patentable if removed from their wild condition
and genetically modifiedHowever, in opposition to the USPTO, India maintains that

any process for the medicinalrgical curative, prophylactiadiagnosti¢ therapeutic or

other treatment of human beings or similar such process for treatment in animals are not
patentable. For example, a techniqueitioritro growing of a replacement human organ
would be patentable in the US but not in Ind@abriel 2012 The European Patent

Office adds additional caveats to patenting living organisms. Applications for patenting
geneticallyengineered animals there are denied where the animal would suffer ak a res
of such engineering in excess of the potential benefit of its use for humans. This aspect

of the | aw arose from the 1985 application
engineered to develop cancers to assist cancer researchers. Whileitati@apmas
originally rejected as di mmoral o in Europe

consideration of suffering vs. benefit. The mouse was also granted a patent in the US in
1988, representing the fir(Gabriel®lp gher f or mo

In the US, genetically modified organisms are generally patentable because they do not

exist in nature (so are novel creations), are certainly not obvious and, where the patent is
goal oriented, have credible utility. The
from their wild environment. More remote legally are other genetic products, such as a

DNA sequence that has existed in nature for millennia. In such a case, evertsiled

that they are patentable because the DNA has been removed from the organism, purified,
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sequestered from its fAnatural 0 environment
process external (Dutfield2008. Apurifiedisagraent of DdlAvn er 0 )
does not exist in nature; onparified, it becomes generally patentabfe Controversy

continues, however, in the ability of that purified DNA segment to meet the test of

novelty.

5.3.2 Patenting as counterproductive

When President Thomas Jefferson (abundantly familiar with thegadlimhplications of

invention, its relationship to national wealhilding and European models of property
management, both positive and negative) contributed to the drafting of the U.S.
Constitution he wrote that aethapogresgiaient Fe
scienceo and offer protection for the work
addition to the more familiar machinery and procéssHe avoided mention of
Apatentso as this harkened ntheMNMeoWdrld,Col umbu
including all resources, land and people and the British system of patenting followed by
monopolization of commodities, such as sugar and-sidts was certainly not the

decade to perpetuate or otherwise honor British practaasyAlbright, in Krimsky

and Shorett 2005, 29). But the ultimate impact of the workings of the US Patent Office
(USPO), especially in the last century, has arguably done that in addition to providing
protection for the inventor. Patents can serve to creat®polies that stifle creativity.

As provided by Al bright, Jefferson was wel
per sonal papers regarding one of his own i
hempbr eakds] effect saeribeéihanonyenouslhain thetpyblic pdpers h al |
in order to forestall the preveasquatedm of it

Curtis 1901, 381). This potential for patents to be willfully employed as impediments to
progress was clearly recognizever 200 years ago. In addition, patergated

monopolies can also function to decrease competition and therefore, it can be argued,
conflict with capitalistic idealg§Albright 2004, 187.

An excellent example is provided by the aircraft industry. When the US entered the First
World War there were fewer than 100 aircraft in this country; France had over 2,000 and
Germany had 1,000. Although Orville and WitBNright had invented and patented a
mechanism for controlling pitch, roll and yaw in 1906, the following decade was fraught
with legal wrangling and law suits brought by the brothers on any who attempted to
construct an aircraft approaching their desighey considered their patent an umbrella
protecting their profits from infringement, and while their patent was for specific
components of their craft, they maintained their patent was for the theory of wing design
and resulting differential pressuresittallowed flight. They fought to block other

attempts to patent craft based on that theory and design (Albright 2004, 145). Clearly,
their patent served to impede, not stimulate, the advancement of both the technology and
industry, and similar law suitare still having antinnovation effects (Porter 2012Yhe

10 This was established iimgen Inc. v. Chugai Pharmaceutical Compang991.

Bly. S. Constitution, Aopdromote tkee PtogressSof ScienceoapefuBAsts, byn par t :
securing for limited Times to Authors and Inventors the exclusive Right to their respective Writings and
Discoveries 0

100



US government broke the logjam with the creation of the Manufacturers Aircraft
Association ( MAA) , (Dgkmand 964 migcratamapuéattieenst @ p o o |
paid royalties into the pool and shared patents. This was critical to developing American

air power early in the First World War. However, this resulted in the creation of a quasi
monopoly among the members of the MAA and blockedmembers from

experimenting with and manufacturing aircraft of their own design that employed

patented technology (e.g., cable assemblies, wing struts, and other design features that
were at that point rather standard in the industry). The problem was remediad,

through the placement of the MAA under the Department of Commerce. Although now
regulated, information was more easily shared among a wider user group. Federalizing

the coordinating effort also facilitated substantial federal funding fonthestry, and the
feder al government was by far the industry
fail in dramatic ways, liabilities were shared, in part, by the federal government. The

MAA provided a model for similar developments in spacdagpion in the 1950s with

the creation of NASA. (The model of shared patents and liabilities provides some

guidance for approaching the problem of patenting ETBE.)

Government involvement was a positive step for aircraft development. With life
patenting however, the federal government has taken a decidedly benign position,
especially through the PTO which has proce
significantly developed a regulating policy on the range of products produced. The
relatively recent enrgence of the biotechnology industry coincided with more than a
decade of administrative hesitance among all branches of Federal government to insert
regulations into new technological fields, such as biotechnology, relying more on the
Judicial rather thathe Executive or Legislative branches to address the i85uteis

arguable that there would have been similar reticence with the MAA but for the threat of
the First World War and the absolute necessity of rapidly developing a military air
capability.

In a modern context, as cited by Matthew Albright (2004), Todd Dickinson, a former

director of the USPTO stated in remarks to Congress that life patents involving human

di seases with genetic bases were justified
funding and incentives that are provided by life patents, research into the basis of genetic
diseases and the development of tools for the diagnosis and treatment of such diseases
woul d be si gn i Howeverisucl patenisrcandavé thedsitpoeffect.

They may (1) instigate competition not so much to produce cures but to produce patents,
thereby dominating profits; (2) secure kno
develop, patent and market procedsesestingfor the proclivty to contract the disease

(e.q., genetic screening), which does little to cure should the malady be expressed; and

(3) monopolize research on the genes themselves, preventing competition that may lead

1521t could be argued that allowing a broad range of issues to be settled by the Judicial Branch, by deferring
to the Cout, relieves both the Legislative and Executive branches from having to make unpopular
decisions.

153 Provided to the Subcommittee on Courts and Intellectual Property, Committee of the Judiciary, House

of Representatives, July 13, 2000 (access via www. hgosggudiciary/scot0713.htm)
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to cures as opposed to marketing detection procedtfrébetted by the patenting

process, a cycle of identifying the genetic or metabolic causes of a disease and patenting
a process for either diagnosing the malady or methods for determining the likelihood of it
developing in an individual (i.e., genetic pemsity), informing the public of the

condition and generating a degree of fear, and then marketing the diagnosis can be far
more profitable than curing the disease, which would subtract patients from the ¥rarket.
This is the reason India does not allayels patents.

This rather negative scenario is exemplified in the 1990 identification of the breast cancer
gere (BRCAL), the result of 20 years of work by M&iaire King. She published the

location of the gene in a public database (Breast Cancer Linkage Consortium) to freely

share the information with other researchers in hopes of aiding the search foreeffectiv
treatment or prevention. The Consortium site, however, was accessed by Myriad

Genetics, who patented the BRCA1 gene without consulting King or other researchers
outside Myriad. Once in their possession, Myriad proceeded to use the information to
devel@ tests that screen for the gene, not on cures or treatments. Others were not

all owed to conduct research for a cure wit
payments or royalties to Myria@Smith 2001, in Albright 204, 15).

The patenting process promotes secrecy among competing researchers rather than
facilitating the free exchange of informatiorThis retards productivity and inhibits the
creativebenefit of group thinking. As provided in Albrig2q04,25), the Journal of the
American Medical Association reported in 1997 that one third of life science researchers
surveyed had been denied access to research results from organizations aed faciliti
other than their own; in 2002 the fraction had risen to 47%. This lack of sunshine inhibits
the ability to confirm the validity of published research. In addition, publications can be
held up for months awaiting patent filing, slowing the overall fadwnformation.

There is an abundance of arguments regarding the adverse impacts of patenting on

creativity. In testifying in support of the Plant Variety Protection Bill, Floyd Intersoll,

the president of the American Seed Trade Association, siaftEhe absence of a
of legal protection for the originators of new plants which reproduce sexually has forced

many companies to forgo comprehensive research programs. Experience indicates that
when some form of protection is available, research fandsnade available by private
industryo (as gquot e d® AswitBmostsugh issues| a ialaned e s 1
between the two extremes should be sought.

154 Occasionally royalty payments demanded of potentially competing research facilities are inflated over
what would normally be charged to discourage rivals from conducting research (Warshofsky 1999).
SWhere life style and pepsal habits play a significantly important role in health, these are -gayed,

if not supported by other industrial factors, such as the fast food indasttyaps unduly cynical, but

hdping people to become unhealthy, diagnosing the conditiointhe selling them palliativebut not
curesmakes for good business model.

156 From Patent Law Revision: Hearings Before the Subcommittee on Patents, Trademarks, and copyrights
of the Committee on the Judiciary, United States SenafeC66gress, ® Session, 1998, p643
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5.3.3 What life is patentable?

The first US patent for a biological product was issued to LBasteur in 873 for his
culture of yeast that was fAdisease free."
way . Rat her, Pasteurdés invested work was
organism from its natural environment of contaminatingidyéa and no#target yeast

strains. A later case that reinforced judicial opinion regarding the classes of living and
life-produced products as patentable was adrenaline. Although a US patent was issued for
the compound the decision was challenged imtdaul911 on the grounds that

adrenaline was discovered, not invented. The court upheld the patent and explained,
ATakamine (the patent holder) was the firs
removing it from the other glartissue in whichtiwas found, and, while it is of course

possible logically to call this a purification of the principle, it became for every practical
purpose a new thing commercially and therapeutically" (Dutfield 2003, 115). Firm
precedent was again set that an ex¢édahaturally occurring compound could be

patentable if it was purified and had the requisite utility and novelty.

The scope of life patents expanded greatly in 1980 with the landdamond v.
Chakrabartydecision'®’ Here, the USSupreme Counipheld a patent on a genetically

modified bacterium designed to break down hydrocarbons found in petroleum oils

through its altered metabolic presses (for the purpose of pollution remediatidhe

modi fi ed bact e AnandeaGhakdbanyeworkinglfoeGeneyal

Electric, took plasmids from several bacteria and inserted them into afStidre court

ruled that the resulting bacterm was not a Aproduct of natur
invention. As such, it was patentable. In writing the majority decision for the Supreme
Court, Chief Justi ce W&ehaw pautibned tBaecowgte r f ur t
should not read into thgatent laws limitations and conditions which the legislature has

not expressed, 0 and that Ain choosing such
6composition of matter,d modified by the c
contemplated that the patentkaw wo ul d b e ¢ i(Justianl98R iDsentirsgc o p € 0
Justices, however, opined that Congressional intent was cleargermit the patenting

of bacteria, citing the 1930 Plant Patent Act (the first American protection for new

varieties of plants, essentially through cuttings and grafts) and the 1970 Plant Variety
Protection Act T U.S.C. 88 2322582,which provides patengrotection for the seeds of
hybridized plantsfLumelsky 2004. Congress, whatever their intent, did not expressly

forbid patents for living organisms of any kin@ihe Jeffersonian sentiment that US law

permits patents on "anything under the sun that is made by man" appears to hold true (as
reported in Justia USupreme Court Center, undated).

Chakrabarty has withstood challenge and the concept of patenting organisms has been
expanded. For exampliaePlant Variety Protection Actodifies that a plant breeder
may patent &ultivar or variety of an existing organism that is not found in nature. The

157 Sidney Diamond was the US Commissioner of Patents and Trademarks.

“Chakrabartyods original purpose was to design a bac
proteins but the dramatic increase in the price of oil during #1®@s made that uneconomical.

159 A plasmid is a selfeplicating DNA molecule found primarily in bacterial cells.
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degree to which plants (and other organisms) are modified from those that are naturally
occurring is small, but the precedent is firmly set.

The USPTO maintains that "a patent on a gervers the isolated and purified gene but
does not cover t he (ya&hureanddDsa 2006 Assuck,for s i n na
example, naturally occurring genes in the human camnpatentech vivo, inside the

human. However, if extracted and purified or biochemically altered in such a way as to
make that gene useful to some other purpose, say, research or for study or treatment of a
disease, it can be patented. It follows thataltered gene could beireserted back into

the original donor who would then contain a mix of both patented and unpatented genes
that originated in his or her body. As summed by Mathur and Dua (no page number
provided), 0By e x adentsnitibecgmes clear that thé diffgreante pr e c
between a discovery and an invention is a difference in degree rather than in kind, and
when the human and material resources inserted in research reach a certain level, the
product of such researchis protected d er patent | aw. 0

In stating its defense in the Diamond case, the US government cautioned the court that by
allowing Diamond to patent a bacterium it would open the door to patenting genetically
engineered human | ife, ao@prboepstbaveoyond( B
253). The Court was clear that humans were excluded from any patenting; parts of

humans, genome segments, for example, are patentable. However, any organism other

than humans may generally be patentable if it does not ocoature and if it meets

ot her patenting criteria (novelty, etc.).
plants, animals and other forms of life. However, hybrid humans are not addressed. For
example, insertion of a human gene into a fislhildidbe allowable. The question

avoided, however, was at what point does the percentage of human genes employed in
such a creation violate prohibitions on pa
engineered through the addition of less than one terdheopercent of a human genome

(as was done with the human Foxgghe for speech), would the same rules allowing

patenting be permitted if ten percent of a human genome was engineered and inserted to
form a transgenetic chimpanzee e¢igfard, Gehre et al. 20D9Eighty percent?

Perhaps ninetyine percent? These kinds of questions will have to be left to future

courts or a legislature bold enough to tackle tA&m.

5.4 Bioprospecting

The practice of purposefullycotlet i ng nat ur al materials in 0nf
transporting them back to oneds home has b
when Egyptian military excursions sought exploitable plants during conquests (Juma
1989) . ABi oprospepti ag mgStanisai 26083 iinthee 6 f 0
modern context, however, and in its most favorable light, bioprospecting is the process of

At TRIPsd® Third Ministerial Confer emastylesedr999), t he
developedcountries) and India requestdtt amendments exclude all life from patentability. They also

motioned that in issues regarding species, the WTO should be subordinate to the Center for Biological

Diversity (CBD). They held thatech a move would reintegrate an ecological perspeciifie. proposals

were rejected.
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(1) searching for, collecting, and subsequently analyzing naturally occurring biological
organisms and/or their products to determine their agricultural or biochemical properties
for either direct use by humans or by synthesizing and-praskicing target compounds;
and/or (2) gathering indigenous knowledge or practices regarding the prabasses

enable the target organism, its processes or products to be used or e(fhan&@aD6,

iv).161 162 Most often, products are subsequently used as pharmaceuticals or cosmetics, as
crops and cropelated agricultural materials and in inthied and manufacturing

processes. Typically, bioprospecting is initiated by industrialized or otherwise
technologically advanced nations in countries that have no, or only the rudimentary

basics of, technology required to capitalize on this process.

Here, the term bioprospecting is generally limited to the two actions listed above where
the goal is securing a patent and/or where there is some expectation of commercial gain.
Generally excluded are expeditions and similar activities that sample tbgibad!
environment and organisms for educational or purely scientific purposes, for vouchering,
determining environmental components, tracking environmental trends and similar
actions.

When successful, the process of bioprospecting may culminateeimipgta compound
and/or process in the home nation of the patentee (e.g., an American pharmaceutical
company sends a botanist to Bolivia who returns with plant material. Targeted
compounds are extracted, purified, and patented under US patent law).

Ihngeneral, | P rights are applicable to ficre
artistic works, and symbols, names, i mages
rights may be secured through the patenting prq@®¥#30 2009. For the class of

products resulting from biotechnological processes, the specific creation to which the

patent may be applied may be a product resulting thmmmanipulation of natural

biological processes to create something useful and novel. While there is no country that
permits patents for a naturally occurring "higher" organism (whether it has been

previously described or not), in the US, patents oniipebemicals isolated or purified

from organisms can be awarded where such uses or processes ardmawvest cases,

even though the effects of a biological organism may be known (e.g., chewing willow

bark to relieve a toothache), the metabolic paghgymatic activities, or biochemical

properties of such compounds are not part of indigenous knowledge. Further, any

significant modification to the organism subsequent to its being removed from the wild

may facilitate its patenting. As a result, fameple, even if indigenous medical

knowledge is taken as prior art, that knowledge does not by itself make the active

chemical compound sought by the pharmaceutical company "obvious," the standard

applied under patent lat®®

81 There is a general distinction made between scientific research fwmonamercial purposes ("pure”
scientific research) and commerciatlyiented research ("applied" research).

182 The definition of bioprospecting varies dedag on use, and it appears that there is no uniform
definition among nations or international laws, treaties, regulations or policies.

163 Regarding aspirin, Hippocrates described how to dry and powder willow bark and leaves for the
treatment oheadachesCharles Frederic Gerhandis the first to identify the active agent as
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Over the past century, the eatf discovery of patentable products and processes has
increased dramatically in tandem with developments in the fields of biological analysis
and synthesis, assessment, mass production, biotechnology, and increased access to
remote areas. Accordinghhd value of the products produced through these processes
has also increased. Annual sales (2003 data) of products derived from TK using genetic
resources were $illion for the cosmetic and personal care industry,-B#libn for

botanical medicine, ardi7O-billion for the pharmaceutical industf(izohan and Johnston
2003. But this dollar value Asnapshoto i s
of the caopting of traditional knowledgarough the largely Western metric of monetary
valuation(Gregory and Trousdale 2009Lossof TK cannot be measured in dollars

alone.

5.4.1 IP piracy
5.4.1.1 Theft of knowledge

The concept oferra nullius(unclaimed land land belonging to no one) is a fixture in
Western law dating from Roman times. Until the 2@ century, however, itvas

liberally applied not only to clearly uninhabited and unclaimed lands (e.g., Antarctica)
but to lands inhabited by those determined by Western colonizers as not having sovereign
status. For example, Australia was determined by Britain terbenulius in the 19"
century even though it was clearly populated by indigenous peoples. The 1835
proclamation by Governor Bourke legally established that the land belonged to no one
prior to the arrival of the BritisfFry 1949. Aboriginal populations were entirely
discounted. A fuller definition of the tertarra nullius therefore, would continue that

the land is not owned or claimed by any sovereign as territory and that the definition of
the legitimacy of such a sovereign is to be determined by the potential settler or
colonizer. It provides a legal fornf not only theft, but Othering, the denigration of the
target population by creating a class of qp@ople. The Bourke Proclamation was not
overturned in Australia until 1992.

The concept is also applied to knowledge that is held byresterners; it isiot
recognized aeeal or legitimate knowledge until blessed with a Western patent or other
form of cultural possession. This, then, provides justification (and a legal remedy) for
market control, presentingfait accompliin favor of Western profiteery. Language
demonstrating this is provided in the US Patent Act of 1952, Section 102, regarding the
definition of Aprior arto in the US and
AA Person shall be entitled to a patent
A. The invention was known or used byetsin this countryor patented or
described in a publication in this or a foreign country before the invention thereof by the
applicant for patent, or

acetylsalicylic acid irthe mid19" century. Bayer Pharmaceuticals furthermefl the drug and patented it
in 1900 (Sneader 1997).
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B. The invention was patented or described in a trade publication in this or a
foreign country or in pblic use or on sale in this country more than one year prior to the
date of the application of or patent in th

Therefore, i f #Aprior arto knowledge is hel
generally patentablig.e., able to be claimed as property by the patent applicant).

Indigenous knowledge that is not published and not known in the US is analogous to the
indigenous peoples of Australia under the British; it/they do not exist for consideration in

a legal franework that would compete with colonization. Patent law provides a tool for
colonization of informatiorsimilar to the wayhatsubjugation ofndigenous populations

is a tool forterritorial colonization.

I n 2011 the US Pat elmdllectOa Rrapertg Sesvice€ Cqpyright g ht a
and IP Officer, Kathy Moore, argued for patenting traditional knowledge (TK) by

reversing the charge that IP was a form of theft. "Just because products and technologies
based on TK have been collectively heldddong time, does not mean they cannot be

treated as an IP. The publication of illustrated, traditional folk stories is a simple

example which is always popular with children. If indigenous people don't find some way

of protecting their cultural heritagi could disappear altogethgFiji Times 201).

5.4.1.2 Biopiracy

Bioprospectors and the companies that employ them cannot patenpplantsals

simply colleced from their natural habitat, or just identified or analyzled;term

Apatent 0 i s f riretlpucentext.Traditionally caltivatéd iplants cannot

be patented unl ess genet i A\hatgivestlelUbivesityd, bu
of Hawaii the right to patent taro?06 demon
misunderstandings may geat¥(Ritte and Freese 20p&* Fear of biotechnology (not

necesarily unwarranted) coupled with unethical bioprospecting have fostered the
concept of biopiracy, A(i ) t mdngonhgerfetic, mi s a
resources and/or traditional knowledge through the patent system; and (ii) the

unauthoized and uncompensated collection for commercial ends of genetic resources

and/ or tr adi t(Dutied2004, B.¥OEilBeidogpeior acy rej ect s t
of bioprospecting in its entirety. (In) its extreme it holds that all knowledge is public an
freeo (Pan 2006, 3). Also included in the

164 Many extant varieties of the taro plant that have been bred by Hawaiians and other Pacific Islanders for
centuries to develop production in varied habitats (e.g., wetland and upland), and patezds aothd

not be allowable. Patents, however, are sought for Rergligted taro strains bioengineered for disease

resistance. The negative reaction was largely a result of the combined fear of bioengineered taro cross

breeding with traditional varietieend the high significance of the plant to Hawaiian culture.

¥As defined by the Convention on Biological Diversi
knowledge built up through generations by a group of people living in close proximity to aature

mani fested by practices in which tradition filte
166 During the mid20™ century, for example, Richard Schultes (1219 01) , known as t he
modern ethnobotany, 0 reportedly col lapdoctilteral over 3
significance in Central and South America by befriending local shaman. Hundreds of the plants had never
been described. He returned with these to his collection at the Harvard University Botanical Museum
without compensating his indigenolosnefactors in any way (Davis 1996).
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without respect to novelty demonstrated by previous use and traditional (indigenous)
knowledge(Smith 2004. Combining boprospecting and biopiracy as cadthe same,

some claim that both are representative of
control, management, and biological diversity of resources which lie primarily in the
Third Worl do a foré, am extpnsienofedhe inextia of tatoeialigdhiva,

1997ias quoted in Pan 2006, 3). Further, Shi
rights) regimes in a digital age carry the mask of earlier times, when patents were

licensed to plunder andrpy. The primary difference between patents in a digital age

and patents in the gunboat age is that the new technologies can colonize life itself, while

the older technologies could ordglonize land. But patents and IPRs in the digital age

share the earlier history of patents as instruments of conquest, which deny prior rights

and erase pri or (Shva2000ar20les of cul tureso

Whether legitimate and ethical research agents or acting as biopirates, bioprospectors
frequently target technologically underdeveloped areas of the world. These regions are
espedlly sought because (1) they often contain biota that are relatively unknown outside
the locality or are taxonomically undescribed; (2) the areas still contain a varied mix of
native species existing within intact ecosystems; and (3), indigenous peabging

the areas rely more heavily on gathered natural organisms and their byproducts than on
commercially manufactured medicines and cosmetidtureshave survived (perhaps
evolved) in the areas for hundreds or thousands of years, allowing threduied for

trial and error experimentation with biologicals, their properties, habitats, cultivation, and
processing. Frequently, indigenous knowledge of organisms and their uses may be
passed only orally, so the bioprospector must go to the geogsaphiaze of the

knowledge to learn from it. Much of this knowledge may be rapidly lost with
Amoderni zation, 0 perhaps within a generat.
that contributes to the fApiracyo i mage.

This combination of factors coupledth the lucrative nature of the discovery of new
compounds has produced a range of questions regarding property rights issues:

Who "owns" the original biological material, if anyone? Any country, culture, or region?
Does collection of biological matatifall outside the normal agricultural exchange
practices of production and sale? How does it differ from a food crop, if at all, for
example? Has the history of Western exploitation of archeological and anthropological
artifacts from less advantagedtowes without reciprocity contributed to bioprospecting
issues by creating a history of suspicion? If a natural biological product is collected and
exported but is subsequently engineered (e.g., genetically modified), how are intellectual
property rightsand patenting affected, if at all? Singular answers are impossible; cultures
differ, there are overlapping and conflicting applicable laws and regulations, and
enforcement and trackiragedifficult.

What, then, can help to shape a set of regulatindgalicies that will adequately

address bioprospecting and the ensuing patents that many may expect from exploration of
extraterrestrial habitats, such as Mars? Analysis of the relationship among

bioprospecting and patenting within the global commonBamth provides a starting

point. The Convention on Biological Diversity, the International Law of the Sea and its
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associated protocols for deep seabed mining and the Antarctic Treaty System (ATS) all
attempt to manage the resources of their respectivggr@i@ac areas efficiently.
However, they all fall short of that goal to varying degrees.

5.5 Agreements on biological and mineral resource management related to IP

Garrett Hardinds remarkabl e paper ATragedy
of atempts to avoid the problems associated with human overpopuleitodin 1968.

He argued that we must relinquish the freedom to have as many children as we wish as

the only reasonable solution to avoid the disasters associated with a population that the

wor |l dos r e support.clfave domat sigmificantly reduce the global average

birth rate by way of selimposed behaviors we will, according to Hardin, be faced with
outcomes that are beyond our direct control, such as regional or global famines,

associated diseases @hd wars such needs would precipitate. Hardin noted 27 years

later that the debate had generally shifted from population to economics and the

environment but still held the core of his original conclusiamy consumptive use of

the resources of the conons must be regulated if they are to be maintajReaddin

1995. However,theanswertpuesti on he posed in 1968, fAH
temperance?0 remains as elusive as ever (1

Humans have been able to significantly affect ecosystems and the life they support for
millennia. Anthropological and other data support that the @idim of a suite of large
mammals, birds, plants and other species in North America, Europe and many island
groups is directly linked to human hunting and landscape alteration (e.g., the use of fire)
(Myers 1979Hume, Martill et al. 2004Lyons, Smith et al. 2004 It has only been with

the advent of more modern technologies, however, that dramatic impacts on global
commons areas such as the oceans have been redlteedeclinen the number of

whales worldwide and the collapse of the cod fishery in the North Atlantic provide two
early examplegKurlansky 1997. However, the availability and efficiency of modern
ship-supported fishing and mining over the past century now allow massive exploitation
of the ocean commons. As a result, international agreements and similar protocols
regulating the conservation aagploitation of biological and mineral resources in these
areas have been implemented.

5.5.1 The Convention on Biological Diversity (CBD)

CBD was a product of the world conference convened in Rio de Janeiro in 1992 (the
"Earth Summit") to addresBs) part, the widely recognized need for international

cooperation to foster the conservation of biological dive(§lynvention on Biological
Diversity 2009. The Conventio entered into force the following year. As part of the

United Nations Environment Programme (UNEP), it pledges that maintaining such
diversity is a common human concern and an integral part of the development process
that is of interest to the UNEP anther UN programs. To accomplish that objective, it
strives to implement policy to conserve biological diversity, sustain the function of
ecosystem components (through principles of "multiple and sustained use") and foster the
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fair and equitable sharing benefits arising from genetic resources. This final goal is
most pertinent to the regulation of bioprospecting.

Still, the basic tenets of the Convention were not new. The concept had been proposed
by the International Union for the Conservation aitide (IUCN) a decade earlier in

1981 and other aspects of the CBD had their origins in other UN agreements and
protocols. The Convention was unique among previous conservgbaied documents

in that it was legally binding on signatories; parties wéileged to implement its

provisions. In the US, however, this provision was interpreted to constitute "taking”
(essentially, encumbering the use of private land without compens&fiés)a result,
political pressure for the US to withhold signature of@BD was effectivgSovereignty
International 1998

As of 2012 the CBD has been ratified by all countries in the world except fonites

Stategwhich has signed, but has not ratified), Andorra, and the Holy(3ie 2013. It

appears that th&S has withheld support due to concenitfin its own borders

regarding perceived overextension of Federal control of private lands rather than a

reaction against maintenance of biodiversity. The US participates in various groups

within thehierarchy of CBD projects, such as the global taxonomy initiative and the
invasive alien species effort. It al so su
ecosystem approaches to integrated management, conservation, and sustainable use
(Blaustein 2006a

As reported by the International Chamber of Commerce (IQ®@y, fo 1993 access to

and use obiologicalresources and traditional knowledgfethe use of those resources i

a particular country primarily fell to the natiorgdvernnent ofthat country; it was prone

to abus€2008. There was no unified enforcement and laws and practices were not

globally or even regionally consistent. However, to quell any apprehension among those
attending in Rio de Janeiro that nationahtrol over their internal affairs would be
decreased, the CBD (Article 3, Preambl e, u
the sovereign right to exploit their own resources pursuant to their own environmental
policies.”

Recognizing the economiofential of bioprospecting to unfairly exploit, Article 1 of the
Convention urged the promotion of dAfair an
the utilization of genetic resources, including by appropriate access to genetic

resources®® While seatements incorporated the various documents imposed

obligations on signatories regarding access to biological materials and directed that

countries address the benefits of profit sharing through royalties and other instruments,

few states have implemet the protocols (ICC 2008)However, as described by Laird

187 Congressional tensions regarding takings issues were especially pronounced in the decade after the 1978

amendments to the Endangered Species Act. These re
habita ¢ for | isted species. Such designations were aj
vi ewed by many | and owners as a devalwuation of thei

168 To assist with generating benefit sharing initiad, CBD parties adopted the Bonn Guidelines on
Access to Genetic Resources and Fair and Equitable Sharing of the Benefits Arising out of their Utilization
(Bonn Guidelines) in 2002 (see Sectiab.%.2.
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et al.(2006, 13, where CBDnegotiated benefits packages are designed they typically

include monetary benefits based on a per sample basis, periodic milestone payments, and
royalties m net sales and licensing agreements in addition temmretary benefits such

as training, capacitpuilding, research exchanges, equipment, technology transfer, and
joint publications. @AGr oupsharingigendralyt he mo st
emphasie the importance ofnemo net ar y benled adisn gshadhged & fointt
packages. Frofibading benefisharing packages ensures that provider countries receive

a stream of benefits through the discovery and development phases, given the small odds

of any one partnership yielding a commercial product and the fact that all products will

not necessarily be billied ol | ar o6bl ockbustersd generating
industries products r a(taxrd, Wynbergktale2008,r118 ac hi e

International discussions on the protection of TK, access and benefit sharing in relation to
genetic resources continue, with wdréing conducted by the World Intellectual Property
Organization (WIPO) and the World Trade Organization (WTO) in the context of the

1994 TRIPs and Article 16f the 2001Iinternational Treaty on Plant Genetic Resources

for Food and Agriculturé®® As theirmission statement provides, WIPO was created by

t he Upbmoteinndvation and creativity for the economic, social and cultural
development of all countries, through a balanced and effective international intellectual
property systemo amoMWPOR0L2 WIPO geBdrallyne mber st
supports both defensive and positive protection approaches to aid in directing derived
benefits to TK holders, thus avoiding having theneded elsewhere within government.
They also serve to protect and promote (YWWPO 2009& Such approaches are

supported through instruments suchtasinternational Patent Classification System and
other Patent Cooperation Treaty Minimum Documentation requirements. Some member
countries (e.g., the Republic of the Philippines) have developed legislation specifically
addressing the implementationsafch defenses and protections and the Philippines has
implemented one of the stronger national requirements for benefit sharing when
indigenous peoples hold TK.

Al t hough the US has not ratified-sharing agr ee
protoc ol s and policies regarding genetic reso
2002 World Summit on Sustainable Development have endorsed the CBD as the

authority that will set the standards forthectbssundar y access of gene
(Blaustein 2006b, 560 The competitive nature of bioprospecting, now that international
standards have been/are being established with or without US ratification, forces

American compliance, at leas spirit. While setting a global standard, it adds
bureaucratic hurdles that may i mpede biopr
by slowing or blocking the permitting process. This is especially true when issues of

189 Article 10 of the International Seed Treaty ssatd 0.FiIn their relationships with other States, the
Contracting Parties recognize the sovereign righBtates over their own plant genetic resources for food
and agriculture, including that the authotitydetermine access to those resources wisational
governments and is subject to natiolegfislation.10.2 In the exercise of their sovereign rights, the
Contracting Parties agree to establighudtilateral system, which is efficient, effective, and transparent,
both to facilitate access mantgenetic resources for food and agriculture, and to share, in a fair and
equitable way, the benefitgising from the utilization of these resources, on a complementary and
mutually reinforcing basisé. hapt//www.ukabce.org/ITPGRe.pdf
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sovereignty (e.g., bordeelineation disputes) and crelserder disagreements among
countries are coupled with the potential for profit. As with most policy issues, it becomes
a matter of balancing benefits and costs.

CBD protocols also have the potential to hinder scienefsearch and resulting

publications. For example, should a researcher enter an area to study a plant and
subsequently publish notes regarding the location, ecology, biochemical details,
ethnobotanical uses or other data regarding that species there n@inbeediate or

traceable financial profit from that publication. However, where subsequent development

of patentable productse enabled in whole or part by the publication of that research, no
mechani sm exists for garmerpagplrey@ldnesps,
governments, and others seek greater control over their knowledge and resources, there is
increasing pressure to limit or restrict publication of certain types of data, or at the very

l east [require] i nf or laetdin 2006563¢guoting Baeah or e d o
Laird of APeople Bnd Plants International o

Most pertinent to bioprospecting and property rights, however, is that CBD aids in

securing rights to control access to genetic resources for the countries in which those
resources are located. This allows |lestmreloped countries to better benefit from their
resources and traditional knowledge. CBD stipulates that bioprospectors must obtain
informed consent from the destinatst onés go
share the products of their work with that country. However, CBD is weak regarding the

issue of biopiracy in that it has no legal enforcement capacity. That is left to the

legislatures of national and local governments.

Even with its administrativereaknesses CBD has been successful in its consideration of
species and genetic resources in an ecosystem context. This marks an improvement over
most other narrower conservation programs that address only selected segments of that
universe (e.g., wherenty migratory birds, elephants, corals, cetaceans and other marine
mammals are addressed or, where only specific habitat types, such as wetlands or
rainforestsar e consi dered) . CBD6s comprehensi ve
sound advantage in thidtacitly acknowledges that effective conservation programs

must be ecosystem based. By being inclusive, future problems that may arise in sectors
other than more narrowly targeted biota or habitat can be better avoided.

Further, it recognizes the eft counterproductive relationship between predominant
Western approaches to conservation (e.g., systems of national and regional parks or
speciesspecific actions) and the local cultures and economic systems that depend on
them?7©

The optimism of the CBIAnd the premise that bioprospecting is in need of regulatory
controlarenot universally shared. A study funded (but not necessarily endorsed) by the

170 Conservtion efforts that have failed to gain local support have generally not been as successful in
reaching goals as those that do gain local support. For example, national parks that disallow passive uses
(e.g., collecting moderate amounts of wood for fuel sutainable, smaficale agriculture) in an attempt

to preserve rather than manage resources tend to be less successful and short lived.
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Pharmaceuticals Research and Manufacturers of America (PhRMA, a significant
pharmaceutical industrytrad or gani zati on) concluded that
misplaced.’* There have been no major, new drugs developed from bioprospecting by
pharmaceutical companies in the genetic material of developing countries. There is no
6green gol do b ogisfalingeoff. THere s porevwideneticat biopiracy is

a maj or (Bowem BOO% IR Bowen calls for a capitalist and competitive market
approach to encourage and manage bioprospecting that deempieggitason by an
international body, suggesting natibg-nation regulation instead. These conclusions are

in accordance with PhRMAOGs stated fbelief
value of our medicines and support for strong intellectu@qrty protection as a
necessary prereq®RhRMA200). f oHoOwevne®rv,at Bowen 6 s
havelmen chall enged: AThere are about 18, 000
medicinal implications of a large number them is still mystery. We are sitting on a mine

of green gold" (Shankar 2008Y.

(

Some industries engaged in bioprospectingdthe¢ f f i cacy of CBDOsS pro
that CBDhas a largely negative effect tireir use of bioresources. Cited are complex

and unclear regulations, bureaucratic delays in processing applications and issuing
permits, CBD6s | ack of wunderstanding busin
restriction of scientific protocolden Kate and Laird 1999 More recery, however,

industries are tending to view CBD more favorably, perhaps because CBD personnel

have more experience and industrial representatives have a greater understanding of the
requirements of the bureaucracy and its procgssesl, Wynberg et al. 2006

5.51.1 Cartagena Protocol on Biosafety

CBD was supplementday theCartagena Protocol on Biosaf¢tyPB) ayear after
adoption in 1992. With adnces in biotechnology, the CPB recognized concern for the
safety of humans and their environments when biological materials are genetically or
similarly modified and moved to habitats outside their natural rafiy&Department of
Agriculture 2003. Specifically, it:

1 Establishes an internbised "Biosafety Clearingouse” to facilitate the
exchange of scientific, technical, environmental, and legal information about
living modified organisms/®

1 Requires exportert® seek consent from an importing country before the first
shipment of a live modified organism that is to be introduced into the
environment (e.g., seeds, fish, or microbes);

MPhRMAGs mission statement: APhRMAOs mission is to
that encourage disvery of important new medicines for patients by pharmaceutical/biotechnology
research companieso (http:// www. phrma. org/ about _phr
172Based on casual scanning of literature originating from within the pharmaceutical and other industries,

from internatimal and regional conservation interests, from CBD and other governmental anrd quasi

governmental organizations, it appears that Bowen is overstating his case. If the pharmaceutical,

agricultural, and industrial industries are significantly concerned abgutation of bioprospecting, it

follows that they likely are demonstrating the significance of the practice to their product line and potential

profits to be made.

173 http://bch.chbd.int/
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1 Requires labeling of modified commodities intended for use as food or feed, or
for processing, to be accompanied by documentation, and;

1 Includes a statement that the agreement shall not be interpreted as implying a
change in the rights and obligations of a Party under any existing international
agreement, including, for example, WEQreements’*

Even with the Cartagena Protocol in place, the CBD was still not effective in meeting a
significant goal of the 1992 Rio conference: establishifagraystem of benefit sharing
among indigenous peoples. To address this shortcoming,naditys met gain in 2002

in Bonn, Germany.

5.5.1.2 The Bonn Guidelines

The purpose of CBD is, in part, to facilitate technology transfer and ease access while
benefitting the primary source (e.g., indigenous cultures with TK) of a potentially

patentable organism or process. By the end of the 1990s, CBD recognized that those

people and cultures were not reaping the benefits originally anticipated in Rio de
Janeirolo9o3. Accordingly, CBD created a i
andlocal communities, nongovernmental organizations (NGOSs), industry, scientific and
academic institutions, and intgovernmental organizations to develop guidelines that

would be provided to member governments to aid them in drafting legislative,

administraive or policy measures and contractual arrangements under mutually agreed

terms for access and benefit sharing. Member Parties adopted the Access to Genetic
Resources and Fair and Equitable Sharing of the Benefits Arising out of their Utilization

(the Ban Guidelines) in 2002. The Guidelines resolved to develop and implement

effective and innovative mechanisms to counter the destruction of biological diversity by
supporting sustainable use and aiding the
bioprospecting procegScully 2003. Further, the Guidelines urged member
governments to Aguaranteed equitable benef
were generally opposed to the measure because they were guidelines, ngt bindi

accords; they lacked any power of enforcement.

Simultaneously, private sector industries were benefitted by participating at Bonn, their
incentive being, in part, that integration of biodiversity goals into their corporate culture
aidedindeveloping positive brand reputation; it ga
recognition enhanced their competitiveness, allowed a premium on their products and
supported the perception of corporate social responsibility, whether factual or not. In

addition, anl evidencing possible NGOd i st rust of the industri e:
businesses have tended to limit benefit sharing termometary benefits, such as

participation in community projects, supporting conservation and industry initiatives

through preision of materials and services, personnel exchange and education, and

sharing biological information (Scully 2003). By not contributing cash to more general

funds that are directed by the communities, the kinds of assistance listed above allow

174 Such a statement of limitation was likely included to assuremsfiike the US) that CBD did not seek
to trespass in sovereign property issues.
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industries to direct and control projects to a greater extent. This may or may not provide
the best benefit answering the goal of biodiversity, conservation, and just compensation.

Adding to these schisms that were exposed at Bonn, representatives of insligenou
peoples maintained that tholdeysasiimaimdrety be r ec
stakehol der so r e g HdTHdy refgrengesl exesting legalhjndisgo ur c e s .
but softly worded and unenforceablse guar an
regarding resource exploitation of their <c
The Bonn Guidelines had failed to provide much more than a determination that access to
indigenous resources fAshould beodo subject t

Aside from its waknesses, the Bonn Guidelines do provide the following:

1 Strengthen efforts to halt biodiversity loss;

1 Improve the way foreign companies, collectors, researchers and other users gain
access to valuable genetic resources in return for sharing the bentsfitisewvi
countries of origin and with local and indigenous communities;

1 Offer guidance on setting fair and practical conditions for users seeking genetic
resources. Users must offer benefits such as profits, royalties, scientific
collaboration, or training.

AAl t hough voluntary, these new Guidelines
promise a fairer, more collaborative approach to access and kshaefitg as regards
genet i c (Comsmionron RBiosliversity 2002).1’° Case studies of examples

from Costa Rica, the Philippines and the US exemplify that the Bonn guidelines are
flexible and allow for a range ofbefit sharing options. The flexibility provided is
especially beneficial in that it allows adaptation to the goals of the specific bioprospector,
the local environment and the needs and resources of the people and environments it
seeks to aigBoussard and Smagadi 2006t remains up to each member country to
establish administrative procedures and regulations. Although the US has not ratified
CBD it maintains combl over bioprospecting activities on Federal land and receives
benefits, demonstrating that national policy is generally in accordance with the CBD
guidelines.

5.5.1.3 Nagoya Protocol

In 2010 additional attempts to encourage benefit sharing weredunadg the

Conference of the Parties to the CBD. They adopted the Nagoya Patosotess to

Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from their
Utilization to the Convention on Biological Diversity (Nagoya Protocol). CB8D stated

in its press release on the event, the Nagoya Protocol providegtarational agreement
Awhich aims at sharing the benefits arisin
fair and equitable way, including by appropriate access tetigaesources and by

15 From Scully, 2008, quoting from CB[Report of the Ad Hoc Opeinded Working Group on Access

and Benefit SharinJN Doc UNEP/CBD/COP/6/6, 2001) 30, pp.i4%, Annex, ecommendation 1

176 Each step in the evolution of CBD has improved its efficacy and gained broader support among nations.
To the best of my knowledge, however, there has not been an independent audit of the overall program.
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appropriate transfer of relevant technologies, taking into account all rights over those
resources and to technologies, and by appropriate funding, thereby contributing to the
conservation of biological diversity and the sustainableeu of it s component
website, undatedy.’

As of this writing, he Conference of the Partiessimaet 10 ti mes, yet al't
has transpired and tremendous work done in relation to biodiversity protection, barely are
there any effectively and efficiently functioning measures/regimes for access and benefit

s h a r (Kamguo Fedder et al. 2010, 348Vluch can be summed from the title of an
article OmehMbgdymenfi of an(Aubertid dnd Bilschedi s cus s
201]). Despite languge that calls for obligatory actions, benefit sharing under CBD

remains fragmented, inconsistent and unenforced.

5.5.2 Bioprospecting in the global commons

While the CBD addresses bioprospecting wit
provideguidance related to actions within global commons. The IUCN defines global

c o0 mmo nteosegparts @f the Earth's surfdmgyondnational jurisdictions notably the
open ocean and the living resources found thereéheld in common notably the
atmosphere. The only landmass that may be regarded as part of the global commons is
Antarctica " (IUCN 1980. In the modern sense, global commons areasilly were

not claimed either because they wier@ccessible or because they offered no tangible
asset worth the effort and cost of settlement or exploitatiomternational waters and

their floors and Antarctica provide two significant examples of how international treaties
have attempted to managelbgical resources and bioprospecting within these
international commons. They provide useful models for crafting policies regarding
bioprospecting in outer space, the ultimate commons.

5.5.2.1 International waters and the United Nations Law of the $€Treaty
5.5.2.1.1 United Nations Law of the Sea Treaty (1982)

Prior to the last century high seas resources were limited to fisheries (include whaling).
Technologies required to exploit deeper seabeds did not exist. As such, the sea
represented a true global commons; it was not owned beyond statutory national
boundaries (generally 3 nautical miles, the horizon viewed from shore or the distance that
canron on shore could reach) and had no resident human population. In addition, it was
reasonably accessible to any nation (or person) able to secure a ship. Importantly, no
indigenous populations, customs, or culture had claim to TK in the context oftgroper

7 http://www.cbd.int/abs/accessed April 2012.

178 Although the coast of the Antarctic continent was used for seasonal whaling stations if dinel 24"
centuries there were no ventures inland due to the inhospiiahbte and the perception that there were
no resources worth the cost and effort of extraction. More modern technology now makes exploration
possible.

9 Therhigh seagare all parts of thenarine environmerthat are not includedithin the exclusive
economic zone, in the territorial sea or in the internal wateasStéte, or in the archipelagic waters of an
archipelagic Stat@JNCLOS Article 86).
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rights 189 While customary practices have been established over past centuoigghth

both formal and informal agreements (e.g., regarding mutual assistance during
emergencies, use of shipping lanes and associated maritime etiquette, etc.), anyinventio
and intellectual property that would be used on the high seas waktinetigh seas.

Over the past several decades the fragility of the oceans, the decline of living resources
once thought limitless and demonstrations of our ability to drasti@atydetrimentally

alter marine environments has been increasingly recogtizedth the advent of greatly
improved technology for fishing, recognition of the international nature of pollution and
other factors the UN Convention on the Law of the Sea (UN&)LWzas drafted in 1982

and adoptedin1994Among its purposes are both the

than stressing conservation, a significant focus ofiteeiment has been maintained on
freedom of the high seas and their economic exploitglibiel and Koslow 200)1'82

Such freedoms include navigation, laying cable and pipelines, and fishing and are
regulated and governed by the laws, policies, treaties, and similar instruments specific to
the nation under whose flag the vessel is sailing. Whaling, for example eisalign
permissible on the high seas if sailing under a Japanese flag but not on an American ship;
US laws prohibit that, not UNCLOS mandates. Fishing is administered under a myriad of
individual treaties and agreements, not under the aegis of the UNEE@iSontains

only the general principles listed in Article 240 which do not include restrictions on
scientific research or bioprospecting on the high seas; it excludes all living marine
resources living within the high seas. These resources are ownkdjal sense only

after they are taken into possession. Bioprospecting is not addressed and is not

prohibited, for example, at deep ocean the

Exclusive Economic Zone (EEZ). As defined in UNCLOS Part V, Artifle S5hefi T
exclusive economic zone is an area beyond and adjacent to the territorial sea, subject to
the specific legal regime established in this Part, under which the rights and jurisdiction
of the coastal State and the rights and freedoms of other Segevarned by the
relevant provisions of this Convention. o
shore. Within an EEZ, permission of the specific EEZ state may be required for

180 Areas of accessible bottom resources (e.g., shellfish, sponges) were generally confined to shallows that
fell within territorial and national waters and were, therefore, under the jurisdiction of the nation claiming
thosewaters. Modern technologlipwever, has enabled exploitation of deep seabeds in commons areas.
Bloil spills, depletion of fisheries, fAghost net s,
alterations provide examples.

¥Beyond statesd Excluseveh&cdhogohcsZasésaf(&@8EZheatr

high seas

B¥Fisheries are harvested and managed based largely on where they occur, even though individual fish or
schools may swim in complex pattethsough international pelagic and national ndare waters, various
exclusive economic zones, and other legal jurisdictions (e.g., the Western Pacific Regional Fishery
Management Council)ii iere are varying degrees of rights and duties of states with respect to the
conservation and management of éghs resources and the factors that have to be taken into account in
different regimes. However, the common basic principle of conservation and management of fisheries
resources that applies in many of these regimes is that the allowable catch sh&lirhimed and that
conservation measures be adopted to maintain or restore populations of harvested species at levels which
can produce maximum sustainable yield, as qualified by relevant environmental and economi factors
(FAO 2012)
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bioprospecting if that state chooses to require their permissibIiCLOS has no power
to require it.

UNCLOS decl ares that the oceands resources
and that their exploration and exploitation shall be carried out for the benefit of
humankind as a whole, irrespective of the
UNCLOS). Yet whether or not the genetic resources sought by deep sea bioprospectors
are included as fc o(amond 201 Hereinlbegithé i s uncl e

semantic problems that plague many suashdome nt s: what <constitute
Aliving resource?0 At the time of its draf
considered. Further, Aliving resourceso w

cetaceans, reptiles). In theory, mobile spe@rovided the regulatory umbrella under

which other resources were to be protected. Excluded were predominantly sessile species
such as shellfish. The reason for this dichotomy rests in the fact that UNCLOS applies in
large part to the continental shahd EEZ areas. Nations manage their own shellfish as
they wish; if they are depleted or polluted, the loss falls predominantly to that specific
nation only. Conversely, mobile species such as tuna are free to migrate through various
nat i ons 0 arfadge@nent of tlsose stotks is in the interest of all fishing nations; they
constitute a common resource to be managed cooperafiddeep ocean (over a

kilometer, e.g.), however, offers no harvestable shellfish in this traditional sense so
regulation of lattom sessile resources was omitted from the Convention (Arico and

Salpin 2005).

While many unique seabed ecosystems lie outside the territorial waters or the EEZ of any
state, no state or international organization has enacted measures to speefjokle
bioprospecting in international waters (Bvbe di ci ne wundated) . At t
annual Oceans and Law of the Sea Conference participants expressed a range of opinion

on the need and advisability of addressing oceamdsiources within the conteof

UNCLOS (United Nations University 2007 Althoughthere is no specific regulation

pertaining to deep seabed bioprospectinggtlaee other international agreements that

address, in part, the issue with varying degrees of success.

5.5.2.1.2 The International Seabed Authority (ISA)

ISA was established under UNCLOS Section XI to manage seabeds within the high seas,

acommonsoutdie nationso6 territorial waters and I
2012, it comprised 162 signatory parties. The US has not agreed to that Section but

mai ntains fobservero status. As stated in
sovereigntyog r t he Area nor its resources, nor a
However, exploitable resources regulated b

184 Similar reasonindpas been applied in providing plants and animals differing degrees of protection under

the U.S. Endangered Species Act where they occur on private land. A landowner is prohibited from

harming an endangered animal (e.g., a spotted owl) on private lamdibgce t he o wl may fly t
property or to Federal land at will. Endangered plants, however, may be harmed by that private landowner;

they would not be expected to move to Federal land. The precedent was established under English

common law.
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liquid or gaseous mineral resources in situ in the Area at or beneath the seabed, including

poy met allic nodules (e.g., manganese/ cobal't
bioprospectors are not included within the definition, the ISA does provide for the
Afequitable sharing of financi al anidhinot her

the Areaodo and offers models for how profit
example, altough specific to mineral and noting resources, those submitting

applications and a plan of work for mining authorization must identify two clesasa

two sites proposed for exploration and/or exploitation. Such applications are required to
include an assessment and analysis of expected environmental impacts for each of the

two sites. The ISA then has the option to select either of the twasiths area to be
exploral/exploited by the permit applicant; rights to explore/exploit the other site are

mai ntained by I SA itself i1f it so chooses.
sharing of benefits and risks. Should the ISA leaseaerved site for exploitation at

some time in the future, a percentage of the profits produced are available for benefit

sharing distribution$®®

A portion of the keynote address presented by the Secretary General of ISA at their 2008

meeting is pertient:
Over the past few years the question of the managementalled marine
genetic resources has become one of the most prominent issues in the law of the
sea. The issues involved are complex and ffadgted. Although the initial
concerns related tthe impact on the marine environment of the recovery of
genetic resources from the ocean, many other concerns have emerged as
discussions on the issue have continued under the auspices of the General
Assembly. Some states, especially the developing atatdess technologically
advanced states, are concerned about fair access to genetic resources. Others are
preoccupied with the problem of sharing of the financial and other benefits
derived from genetic resources, whilst some are concerned about thef lack
environmental regulation of unrestrained scientific activity. It is interesting to see
that some of the same ideological positions that preoccupied the Seabed
Committee and the First Committee of UNCLOS Il during discussion of the
regime for deep seald mining have come to the fore in recent discussions over
marine genetic resources. It is to be hoped that the sort of estimates that are being
placed on the potential financial rewards from the exploitation of marine genetic
resources do not turn out tee as wildly optimistic as the estimates made in the
1960s and early 70s for polymetallic nodules (Nandan 2008, 5).

The tepid naturefdhis statement speaks to the general lack of enthusiasm in addressing
genetic resources in the context of ownership, property rights, and benefit sharing.

Whet her due to the complexity of the issue
theSecretr y Gener al 6s choice of modifying his

as -dialol ed, 0 while, in the same sentence, i (
i ssueso facing the | aw of the sea), not mu

185 Tracking how funds produced by benefit sharing were distributed and used was beyond the scope of this
dissertation, but it would be intriguing to see how much profit is generated, the percentage sequestered for
benefit sharing programs, who receives such fuaidd,how it is actually employed.
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agreements of this type are both complex and arduous and demonstrate that the massive
and rapid inertia of technology, especially in biotechnological areas, can overwhelm the
intergovernmental institutions that are designed on 1940s and 1950s Hidadthough

a need habeen recognized by the CBD and LOS administrators as early as 2003, no
measures specifically addressing bioprospecting undertaken outside the limits of national
jurisdiction have been adoptddrico and Salpin 2005

Neither UNCLOS nor ISA have adequately addressed prospecting. Neither has met their
goals of providing equitable benefit sharing, uniform regulation and, for UNECLO

effective conservation and management of living resources. Given the multinational
claims involved and the depth of their historical controversy it would be unrealistic to
expect a higher degree of success. In designing a protocol to guide theaggploit
extraterrestrial biological finds they are most useful as precautionary models, examples of
potential problems that can be avoided. A more positive model is provided by the
Antarctic Treaty System.

5.5.2.1.3 Patents and intellectual property ghts related to CBD and LOS

Patents have been awarded for products resulting from exploitation of deep seabed
organisms and concerns have been expressed toy&@#D that unconditional use will

decrease biodiversity and, importantly, result in an unespuaing of benefits (profits)
derived from a common resource. NfnRecent p
across organisms may have signint negative Oanticommonsao ¢
agricultural research and innovation: The problem that ezsdrgre is that if the patent

application is successfulanyoneus g t he sequences, or O6subst
6homol ogousdé sequences for trait selection
run the ri sk of(Olghanm anchSouth 260%,189 n gid me ntsd6 essent
ensure that the resources or organisms have been legitimately accessed and that benefits
arising out of the utilization of the sourgenetic resources are shared between owners of

the resources and userso (Arico and Salpin
true for deep seabed genetic resources, the status of which asoopes or common

heritage of humankind is still gosited, but the potential commercial applications of

which are numerous. 0 As stated by Ol dham (
terms of the present and future public benefit, to be subject to strong intellectual property
protection. o

WIPO formedthe Intergovernmental Committee on Intellectual Property and Genetic
Resources, Traditional Knowledge and Folklore (IGC) in 2001 as a forum for discussion
of, among other things, access to genetic resources and models for benefit sharing. A
significant facus of the IGC has been to establish guidelines for the disclosure of the
origins and sources of original genetic material and the legal context in which they were

®¥As described in Arico and Salpin (2005), fAOutside
expand | SA6s mandate to include activities related
require ameding UNCLOS and entail a tirmeonsuming process, the advantage of such an option would

be to build on an existing institutional framework and regulations addressing faefitg, sustainable

use as well as conservation needs. 0
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acquired, the purpose being to monitor and better ensure legal compliance. One
recommendatin that has emerged is that any material collected by a bioprospector be
vouchered and placed in a recognized collection, such as a national museum or research
institute. The 1977 Budapest Treaty on the International Recognition of the Deposit of
Microorganisms for the Purposes of Patent Procedure established a system of
International Depositary Authorities (IDAs) for vouchering. This serves the patent
applicant in that it provides, in part, proof of the originality of the organism or biological
materialon which the patent is bas&d. However, as soon as the patent application has
been received, thepllecteditem becomes public for other purposes. While this increases
research potential, it can be counterproductive by discouraging collectors from making
the optional deposit. Collecting the organism may have involved considerable cost and
making it freely available would seem a poor business decision.

TRIPS requires member nations to provide uniform protection of intellectual property

and protection for fAsubject matter® not <co
those nations that are less developed or lack the internal governmental franeework

administer such a program). Pertinent to bioprospecting, TRIPS Article 27(3) excludes
patentability of high taxonomic | evels of
microorganisms and microbiological and Aainlogical processes; these are not

prohilted from being patented. Accordingly, genetic resources from deep seabed

organisms (e.g., from geothermal vents) are not excluded. Further, under Article 28, such
patents provide the owner with essentially exclusive rights to that organism. This seems
contrary to the purposes of patents, which is to encourage new uses by othetarties.

The 40" Conference on the Law of the Sea included speleged issues on its 1998
agenda. Smith and Mazzoli wrote that the
OuterSpace (COPUOS) nfshould take the initiat:i
the Outer Space Treaty (OST) should be implemented with respect to intellectual
property (IP) Il egislation and its use befo
efficiently implemented into national legislations, an agreement similar to the

GATT/TRIPS treaty, and its implementation mechanisms could be proposed. The

provisions of the OST will only be effectively implemented with respect to IP legislation

and practice when theftérent national legislations are modified to take the OST

provisions into account and a competent judicial body is designated for enforcement of

t he @Snithband Mazzoli 1998, 173 Those are serious tasks to accomplish, and

no such actions have been takethi14 years since the #@onference.

187 Between 1980 and 2000tatal of 43,533 microorganisms was deposited with IDAs. The system has
been critical in tracking organisms and the patents they may generate which is essential for benefit sharing

protocols.

18| have not researched the origins of the establishmentsoflitihotomy of patentable life forms,
separating Ahighero from fAlower, o but it highlights
constructs of perception. It creates a fertile area for creation of new problems as additional organisms are
discoverd . Are we to assume them Al ower ?0 This will t

regarding human status.
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5.5.2.2 Antarctica and the Antarctic Treaty Systen®
5.5.2.2.1 Political basis

The Antarcticcontinent is unique in that although it has been known to exist as a

geographic feature, unlike the Arctic there is no evidence of it ever being inhabited by

any indigenous population aitchas never been claimed as a sovereign territory or

possession iany traditional legal sense by any nation. Although first documented by
Captain Cook in 1793, regular exploitation
until the mid19"century. Various nations launched a series of exploratory mapping
expeditiors of the interior of the continent starting in the first decades of tA€&6tury
Cooperative multnational expeditions involving over sixty countries in the 1950s, the

relative scientific and diplomatic successes of the International GeophysicglG¥a

(19571 958) , growing tensions related to the
militarization of the continent culminated in the signing of the Antarctic Treaty (AT) in

1959 by the twelve leading participating nations; a total of fontg rations have now

signed. As the first arms control agreement of the Cold War, the Treaty pledges, in part,
that the continent "shall continue forever
and guarantees access for scientific research in all tgrsibath of 60° south latitude.

The success of the Antarctic Treaty System (ATS) over the past half century has been
due in large part to the initial fear and subsequent caution that surrounded the potential
acquisition of the area by any one nation acklof likeminded nations (i.e., the Soviet
Union, the US and allied Western nations,
drafted with great care to maintain that balance. The USSR had successfully launched
Sputnik in October 1957 and the US pldé&explorer 1 into orbit three months later. The
timing of these two events to coincide with IGY had significant value to both nations.
Under the auspices of IGY they were expressbppsedas normilitary, as scientific
instruments regardless of theityphological impact on Cold War relations or as

significant steps toward future military hardware or intercontinental rocketry. They did

not constitute an escalation of the Cold War or an action that would have justified
reprisal’®® For any single natiorotgain significant control of the Antarctic Continent

would have had global geopolitical repercussions during a period where maintaining
balance among powers was critical. Second, the aretewasullius never

(significantly) claimed by any sovereigrand never significantly used. Initial surveys

had noted exploitable natural resources, but these were not immediately accessible or
practical for development. As such, agreement on its futtwedgh cooperative use was
possible where it was not in @hinhabited or more resourdeh parts of the globe.

There, centuries of human use and tradition and possible immediate economic gain made
such agreements much more problematic. These same factors pertinent to Antarctica are

189 The Antarctic Treaty System comprises the original Antarctic Treaty and its subsequent approximately
200 related agreements.

190The US could have chosen to preempt Sputnik and place Explorer into orbit a year earlier. It chose not
to do so because such a US launch would have been viewed by the Soviets as an aggressive act
exacerbating Cold War tensions. By allowing the Soviet Unidoetfirst to orbit a satellite and first to call

it a peaceful action, the US was then able to follow and equally claim the peaceful nature of its endeavor
without meaningful challenge (Dulles 1957).
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applicable to the cooperaéi use of outer space and can guide policy on intellectual
property rights.

5.5.2.2.2 Antarctic natural resources and bioprospecting

The uniqueness of Antarctica extends beyond its remoteness and relatively recent
discovery and human use. First, whisasonal occupation of coastal areas by private
enterprises (e.g., supporting whaling and sealing stations) has been established for nearly
200 years, there was little reason for private exploration inland. As such, the interior has
only recently been atget of expeditions that are not sponsored or otherwise subsidized

by nations or academic institutions. Second, the nature of harsh environmental

conditions has contributed to a suite of organisms, especially microbial life, which has
adapted and evolved exploit the habitats the Antarctic offers, likely existing nowhere

else on EarthClassified apsychrophiles, many of these organisms thrive under cold
conditions fatal to those favoring more temperate climes. Their unique adaptive genetic
and bioclemical qualities (such as let@mperature effective enzymes) make them

especially desirable as potential sources of pharmacological and industrial products.

ABi ol ogi cal prospecting for extremophiles
in Anta r ¢ t(4dakriard Johnston 2004, pages unnumbered

The continent has also proven to be far more geologically diverse than originally
expected. It includes active volcanic areagjgensaturated freshwater lake systems
kilometers beneath glacial ice that have not been exposed to the atmosphere for over 10
million years and high altitude dwalley lakest®® Although the high lakes are

permanently frozen on the surface, they supglgdl and other microbial growth in

response to the small amount of solar radiation that penetrates (Naiimal Research
Council 2007. Deep lakes under kilometers of ice are kept tigliie to a combination of
pressure and geothermal energy. Private interest is growing and expeditions funded by
commercial enterprises (as opposed to governmental and private research and academic
institutions) are becoming more frequent.

Given this umiqueness, the ATS established that the region should be maintained for
cooperative scientific research. Article lIk¢arequires that parties to the Treaty shall

exchange plans for scientific programs to permit maximum economy of and efficiency of
opea@tions; that scientific personnel shall be exchanged between expeditions and stations;
and that scientific observations and results shall be exchanged and made freely available.
While limited to scientific work, it is doubtful if commercial interests woudd be
Ascientifico during initial bioprospecting
scientific in nature. However, limited types of commercial actions regarding natural

resources are also allowed, and many life patents have been issued fromcAntarct

discoveries as a resdf?'% About30 countries now maintain research facilities on the

1 The largest know subglacial water feature is Lake ®asRoughly the size of Lake Ontario, it lies
beneath 3.6 kilometers of ice and is likely warmed by geothermal activity. Russia is completing their
drilling into the lake to sample for life.

192AT Article Il regarding the freedom of research and Articlealhich mandates exchange of scientific
information.
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continent and ove200 research organizations from 27 states are conducting research for
commercial purposes, yet to dateprospecting has had little impact on th&arctic
environment itself; sample sizes are small and prospectors are held to stringent low
environmentaimpact standard$* Once a sample has shown potential, subsequent
samples may be taken, but again, these are relatively small in volume andismpact
minimal 1*® If, however, a resource was identified but could not be synthesized or farmed
elsewhere, there could be a need for a greater volume of harvesting, and the impacts of
such an operation on sustainability would hto/ee determined.

Bioprospecting is viewed by most AT administrators as beirgcordance with the
Treat y 6 s(UNUROOH BOS7e Antarctic and Southern Ocean Coalition 2012). But
AT is insufficient in providing firm bioprospecting guidance, and lack of guidancesstifl
both research and businegsH. Zakri, the Director of the United Nations University
Institute for Advanced Studies, stated
The growing commercial interest in Antarctic research raises key policy, ethical
and moral questions. Some of the issues that need to be addressee: iWho
owns these resourcesPlow should they be used? And how should the benefits of
this research be distribut® Although some aspects of this type of use are
adequately addressed by existing policies, there is uncertainty about the rules
governing the use of Antarctic genetic resources outside of Antarctica. The
specific arrangements examined in this reporgsgnificantly, which is an
indication of the lack of clarity in the rules. The absence of clear rules governing
the use of genetic resources from Antarctica restricts use of these resources and
this affects stakeholders in significambys (Lohan and Johnston 2009, 5

Christopher Joyner of Georgetown Universit
Politics warned of threessies that could destabilize the AT: claims by states to areas of
continental shelf south of 60 degrees sout
unregul at ed (Natuceitditorigl@® t i ng o

Protocols guiding benefit sharing undiee CBD and Bonn Guidelines are not overly

hel pful as a remedy. They were devel oped
and their indigenous knowledge and benefits are distributed based on the rights of those
owners. There is no parallel in Antaoet(Nicol 2004.

Because there is no indigenous or other population in Antarctica or the deep seabed aside
from the researchers, support personnel, visiting researchers and tourists,rthere is
direct c¢cl aimant for benefit sharing; no in
ocean fl oor s. Bi oprospecting is described
biological resources, thus remaining an activity that is largely scientificieites for

193 Over onethird of the patents are derived from krill.

194 ATS began discussions of issues relateddprospecting in 1999 he issuéhas receivedegular
attentionsince bythe ScientificCommittee on Antarctic Research (SCAR)pmmittee for Environmental
Protection (CEP) anthe Antarctic Treaty Consultative Meeting (ATCKLohan and Johnston 2005)

195 This assessment of low impact would not be true with collections from very unique ecosystems that
could be easily contaminated, such as Lake Vostok. Care must be taken to ensure that the integrity of the
lake is not compromised through the introductiéfooeign materials (pollutants) or organisms.
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some ultimate commercial purpose (Lohan 2003). An argument that quickly evolves is
why benefit sharing is an issue where no I
otherwise aid the bioprospectdyo native culture contributes to the riégg patent and,
therefore, no indigenous group has a direct interest in profits generated. Such arguments
have already surfaced regarding proposals for royalties on profits from extraterrestrial
resources. The issue appears to hang on the questiamefship, not on discovery. If

an area is truly a commons (as has been determined for Antarctica, the seabed and, as
addressed shortly, outer space bodies) rather than a wilderness owned by no one, it is
owned by everyone. This is a critical distincttbat lies at the root of the concept of a
commons in its original, centuri@dd application (shared grazing and gathering areas).

AT and UNCLOS/ISA are clear that the territories they manage are common to all
peoples of the Earth. If the resource is ed/iby all, then all should share in a portion of

the benefits. The question of how sharing is to be accomplished is much more difficult.
Each document is relevant, but there is no single governing protocol that ensures they
dondét conflict.

ATS and CBDhave differing standards for bioprospecting; ATS does not directly
regulate bioprospecting activities, so it does not emphasize or require benefit sharing as
does the CBD. Benefit sharing does occur for bioprospecting within ATS areas, but the
protocolsfor such sharing differ with each nation that sponsors the expedition or the
research. Each permit is negotiated independently, contributing to a general lack of
consistency. Royalties or other benefits paid are difficult, if not impossible to'tfack.

Even with these inconsistencies, many bioprospectors seek some regulation and a
requirement to pay royalties when they are acting within global commons, whether on the
high seas, the seabed, or in Antarctica. Requiring royalties for such activitiessoeefit
payer by providing a degree o¢ factdegal sufficiency of the claim. If the UN or ATS
requires a royalty to be paid, regardless of the amount or to whom, it would be difficult to
challenge the legitimacy of a resulting future patent.

5.5.2.2.3 @her protocols building the Antarctic Treaty System

The Antarctic Treaty was designed to meet pressing global security needs by preventing
the militarization of the continent while creating a platform that would allow the
emergence of cooperative projectswas very successful. It was not originally designed
to be a significant conservation tool regulating a global biological commons. Soon after
the AT was ratified the integral nature of biological stability through cooperative
regulation came into sginper focus. This precipitated a series of agreements among
various AT parties allowable by ATbd6s Artic
Antarctic administration.

1 The Agreed Measures for the Conservation of Antarctic Fauna and Flora (1964)
ackrowledged the need for conservation of living biological resources in the form
of a treaty within the AT, thus a component of the Antarctic Treaty System. It
successfully established an administrative platform for initiating various programs
and practicefor environmental protection, transparency, information sharing, and

196 personal communication ATS, 2009. ATS source requested anonymity.
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the role of international organizations such as the Scientific Committee on
Antarctic Research (SCARJacobsson 20)1

1 Convention on the Conservation of Antarctic Seals (1972) resembles a more
traditional fishery conservation and management plan. It applies to all high seas
areas south of 60 degrees south latitude, extending far north of the shoreline and
land-based research stations. It also was the first treaty that addressed the
managementf a biological resource that had yet to be economically exploited.
Third, there was no prohibition on parties signing the Convention to be parties to
the AT, which all owed the Aopeningo of

1 The 1982 Convention on the Congaron of Antarctic Marine Living Resources
(CCAMLR) manages and conserves Antarctic marine living resources (those
marine organisms other than whales and seals living soutl? sb6th latitude-
mainly Antarctic fisheries and bycatch). It was initiastablished in reaction to
increased pressures on krill from commercial fisheries. Although they
acknowledge the difficulty in policing that expanse of open ocean, member states
have the authority to enforce its provisig@&AMLR 2012). CCAMLR is
exceptional in that fAwhen the Antarctic
of the situation and decided to tackle the question of marine living resources, they
acted preemptively. Any attempts by third states to exploit marimeglivi
resources in a claimed area would most likely have disturbed peaceful Antarctic
cooperation; to use the wording of the Antarctic Treaty, they would have
threatened to make Antarctica a scene o0
(Jacobsson 2011, 9).

1 Theseparate Convention on the Regulation of Antarctic Mineral Resources
Activities of 1988 (CRAMRA) was adopted to regulate mining in those same
|l atitudes up to the geographic point at
becomes deep seabed. Althougheas not been implemented due to lack of
support from party nations, CRAMRA is important in that it attempts to manage
seabed minerals, a resource that may not exist. Like CCAMLR, it is preemptive
and forwardlooking. But it lacks clear provisions fooW financial profits
derived from mining in Antarctica might be allocated or taxed. Mining
enterprises would not have been required to pay royalties or otherwise be
encumbered other than by standard prohibitions on pollution and disruption of
fishing sto&s (Lohan 2003).

1 The 1991IMadrid Protocolbprohibits all forms of commercial exploitation in
Antarctica except for tourism. All mineral exploitation was banned for fifty years
and can only be lifted by unanimous consent of all the Consultative Patties to
Antarctic Treaty

In sum, while there is proven value and great potential for biological discoveries in

Antarctica and the waters south of 6étitude, there appears to be no provision in the

Antarctic Treaty System, CCAMLR, or CRAMRA requiring pagmt of royalties or

other benefisharing protocols related to bioprospecting. The Scientific Committee on
Antarctic Researchodos Working Group on Bi ol
System might need to be extended to include regulation pfdspecting, and indeed all
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the provisions of the CBDO so that there
the CBD (Lohan 2003). The recommendation was not adopted.

5.5.2.3 The role of the scientist as bioprospector

As did missionaries, field biofists have a history of intentional or ignorant collusion in
the expansion of empi@rockway 1979; Crosby 1986). The botanist or other naturalist
who hacked a path through the jungle in search of a rare orchid or bird often marked a
trail for armies ad a host of others with interests in timber, metals and other resources to
follow. A more benign form continues today with scientists pursuing an elusive
bacterium, only to invite the interest of prospectors of a different sort.

A problem common to regafing both bioprospecting in Antarctica and on the seabeds is
that as more private and academic institutions form partnerships, the line separating
research and commercial exploration blurs, making permitting and subsequent patenting
especially problemati€Zakri 2004). First, it may take a decade or more before

commercial products derived from the research begin to generate profits. Second, should
profits be generated after such duration, the net profit due to that patent or invention is
extremely diffialt to calculate given the broad and often undocumented costs in its
production. Third, in Antarctica, for example, linking any product to a specific
bioprospecting mission or event is difficult as the ATS requires that data are freely shared
not only amag researchers but among the seven nations that claim territory there (plus
the two states that reserve the right to claim territory in the future) and thesévdn

states that participate under the A®PS Compounding this complexity is that no legal
definition of bioprospecting has been agreed to under the ATS, making administration
erratic (Hughes and Bridge 2010, 1 ¥or example, should a researcher take a soil

sample from nature and screen for unique organisms with the goal of securing a patent
and eventual commercial production, that is clearly bioprospedtogeever, if the

same researcher with the same intent samples one of the thousands of soil samples
already collected from Antarctica (whether her laboratory isntaktica or Kansas),

that would likely not be considered bioprospecting. In a third case, a taxonomist working
in Antarctica may be cataloging organisms he has collected from numerous ice cores that
he produced. His intent has been purely academic ahdwiexpectation of profits

resulting from patents. However, he discovers a unique species and passes the sample to
a biochemist that recognizes that it has patenting and commercial potential. How or
whether any scheme of benestiaring might be requed for each of those scenarios is

far from clear(Heidt 1998.

In addition, scientists are increasingly being expected to (obligated to) commercialize
their work for the ultimate benefit of their sponsoring state or institution to aid in

justifying the expense of maintaining an Antarctic presence (Hughes and Britigje 20
Researchers may be encouraged to seek industrial partners. Holding biological samples
close for possible future patenting and commercial exploitation conflicts with AT Article

97 The claim of territory is, however, not generally recognized by the international community {Rogan
Finnemore 2005, 199).
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Il 11 6s stated intent that sceeiyexchadigegdandobser v
made available to others.

5.6 Bioprospecting and IPR in outer space

Intellectualproperty rights and patents in general are products ofriisg&et capitalism
implemented through political policy. In their original conception theseaire

necessarily counterproductive to open and fair enterprise; after al,basc function of
government to provide protection of private property. But over the past century they

have increasingly demonstrated their potential to become tools fapulizing

i nformation and access, antithetical to ca
derived from ETBE may benefit the general population through the formulation of

medicines, applications for industrial processes or other products, therstatsl

patenting process heavily favors the concentration of profits to a select few while
indemni fying them from Iiabilities that ar

paradigm).

But perhaps what is most critical in arguing against expgpttie rationales for life
patents originating within Eahighprdbabilitg! ob al
of biochemical uniqueness of ETBE should it be found. Here on Earth, mapping a
portion of the genome of a microbe discovered thriving tértea Antarctic ice or
developing an industrial process that employs an enzyme it produces are generally
patentable, but in such cases one is pateptihgone portion of one species from among
hundreds of millions existing here. It is not patentingdioehemistry of DNA that is

shared by all of those millions, the DNA bgsaring rules of their structure, how amino
acids link to form proteins or their mechanisms of cell division. Should patenting of
novel biological finds be permitted on Mars oresifiere off of Earth there is the

potential that the uniqueness of all Martian life might be collectively patentable by one
legal entity (person, corporation, etc.) based only on that one specimen. By analogy, if
some extraterrestrial traveler arrived carth and examined the DNA of one bacterium,
synthesized and patented that biochemical process, it might be argued that the patent
would be applicable to all life on Earth that exhibits that chemical function and structure.
Such a patent could effectivdbock competing genetic research on all terrestrial

species. Similarly, it seems likely (at least initially) that any ETBE discovered would be
returned to Earth for research. As such, it would constitute a very limited resource; it
may be years before tteecan be samples of other ETBE forms collected and returned to
Earth. To allow the patenting of that initial sample could block all competing research on
what would likely be the most important scientific discovery in history.

For extraterrestrial veéares, access is the primary key to exploitafidearsey 2008
Solomon 2008 Even if the journey is privately financed the enabling technology is a
product of publiclyfunded research and development. In the comparable biomedical
field, the US Treasury provided over $B8lion in Fiscal Year (FY) 2002 to support
research and development (R&D) to the National Institutes of Health alon®jlB30

was budgeted in FY 2042merican Association for the Advancenerh Science 2012

For all R&D funding in FY 2002, approximately 60% was derived from Federal sources;
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20% from universities; 6% from private industry; 6% from state and local governments;

and the remaining 8% from other sources, including foundasindgrivate donors

(Koizumi and Turner 2003, 24 Public funding (including Federal, state, and local

public sources) exceeded 66% of the total with additional public funds from universities.
Moreintheextat er r est ri al real m, NASAG6s Space Shu
Space Station was/are funded nearly entirely by public funds. In the US, R&D over the

past half century, launch facility construction and operation, assembly and launching of

space velales, training, and the myriad of other requirements for the success of missions

are publicly funded. Over 28,000 patents have been issued as the result of work
conducted on the space vehicles, yet NASAO
by theprivate industries involvet?® At a minimum, a portion of the profits must be

required to be refunded to those who funded that initial investment. This strongly argues

for royalties on net profits resulting from that class of IP.

To date, only launcteefunded by national governments have attempted to land on
extraterrestrial bodies. That is rapidly changing. Most notably with the announcement of
the Google XPrize, private ventures are being encouraged to undertake expeditions

independent of nationaponsorship® Thi s i ndicates that it |iKk
private entities will regularly be engaged in extraterrestrial projects. While space
Atourismo is an expressed goal, monetary r

required from ther sources. It would be expected that bioprospecting will be a serious
undertaking unless it is demonstrated early on that the areas are, and have been,
lifeless2%° As demonstrated by property rights and patenting issues and the complexity
of managementf biological resources found within the global commons of deep seabeds
and Antarctica, it is likely that the establishment of property and patenting protocols will
be compounded by any discoveries beyond Earth.

Neither bioprospecting nor questiorfsitoe legitimacy of or procedures for seeking life

patents regarding ETBE is addressed in current international policy. Should such entities

be discovered, however, answers will be critical to the future of both private and
governmentsponsored space expation and exploitationlPR is certainly a significant

motive for private enterprise. To paraphrase Robert Richawsider and then chief
executive officer of OdysseyMogna competi tor for the Googl e
not investing in going #re (the Moon) and returning just to claim the Prize. We have
considered that patenting what life we may find there or elsewhere could be done in the
same manner that al | odHeantcipatesthgtany ent | i f e

198 Interview with Alex Wang of the University of Singapore, October 2011.

199The Google XPrize, an open and international competition inviting any private enterprise to place a
robot on the moon, travel 500 meters, and send photographs back to Earth with 90% or gvatder pri
funding, will award $3@million to the first place winner. To date, 17 consortia or enterprises have
officially entered the competition. http://www.googlelunarxprize.org/lunar/athetyrize

200 The current presence of life on Mars is possibli itis generally held that if it does exist it resides well
below the surface where it would have access to liquid water and be slfieldethmaging solar

radiation. Importantly, if life existed there previously but is now extinct, there may stiiteatable
products that remain. Othbodiesin our Solar System (e.g., the Jupiter moon Europa) may also provide
conditions that would sustain life.

201personal interview in 2009, Mountaifiew, CA.
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extraterrestrial organismtiscovered will be patentable as a novel entity. Others argue
that his optimism should be tempered with consideration of the form of life discovered
(e.g., microbial as opposed to something more comp¥éx3uch discrepancies

exemplify the potential forneblems generated by a lack of a consistent policy
compounded by a diversity of assumptions among leaders in the field regarding what
must, may, and cannot be done. While some existing treaties, accords, and agreements
regarding exploitation of the biolagl and mineral resources of the global commons
(notably Antarctica, the high seas and deep seabeds) have recognized the need for the
regulation of life patenting and have attempted to answer calls for equitable sharing of
benefits, they have met with uren and limited succeg¢kaird, Wynberg et al. 2006

This issue is further addressed in Chapter 6.

Consideration of the impact of intellectual property rights on extraterrestrial
bioprospecting is no longer merely a philosophical thought experiment. How sush righ
will be applied will have a significant impact on planning space exploration in the
decades to come. Prior to any commercial activity, initial academic research on the
Moon, Mars and asteroids will have a direct influence on their subsesy@aitaton

(which is the ovarding motivation for extending human presence to those areas), so the
issue begs resolution well before patent applications are submitted.

A significant theme of this dissertation is to not waste that opportunitygoestion and
re-invent. IP and the patenting process, like our relationships with life, are tightly bound
to utilitarian and commercial interests. Even the threat of noskiiges that structure,
especially regarding concepts of ownership and the rights (and profits) they ensure
(Halbert 200%. Space provides a rare opportunity to desigrew potocol for
relationshipswith otherwise patentable lithat is not based qgoroperty and the rights

and privileges bownership

5.7 Conclusion

The culture of allowing the patenting of life disregards the fact that each unit of life, here

as speciesrdvacteria, ignores the holistic nature of life itself. Species do not exist as

singular units, as argued in Chapters 2 and 3, but as a continuum. Ecological webs

cannot be maintained if managed as a series of discrete parts. As such, great care should
be taken in how we philosophically approac
ownership is appropriate at all.

Where addressed, each of the protocols outlined has specific strengths and weaknesses in
recognizing the need for conservation and mamnamnt of biological resources aimdthat

the role of bioprospecting and IP rights granted through the patenting process is an
established and legitimate method for securing commercial value. Not all would agree to
that legitimacy. Many argue that theopedures lack ethical foundations, especially in
consideration of biopiracy as a tool for outright theft of knowledge constituting a modern
form of colonizationShiva, HollaBhar et al. 2002 That aside, CBD, UNCLOS, ISA

202 Interviews with George Alexander (attorney, Sase), Jeffrey Nosanov (space law attorney, NASA)
and Kevin Hill (life patent specialist, USPO).
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and ATS demonstrate that existing systems of IP applied within international commons
function best where there is broad international support, as would beezkpdtey are

weakest where overlapping jurisdictions among the various protocols conflict, leaving

gaps such as the management of seabed mineral mining without consideration of seabed

bi ota, CCAMLRG6s founding conceennbutf or kril |
exempting management of the whales who depend on krill for their existence, and
numerous other conflicts that | argely resu
priorities and biases. Such conflicts create opportunities for inapprogxaitatation of

the resource and circumvention of required equitable reimbursement, where applicable, to
those who may be considered the rightful (though possibly not legal from an IP

perspective) owners of the property or knowledge.

Shortcomings in th drafting, application and management of international patenting and
property rights protocols provide opportunities for developing more efficient instruments
regarding extraterrestrial finds. Several suggestions for such improvements follow:

1. As demonstrated by the administrative problems resulting from the exclusion of deep
ocean microbes within the definition of #fl
preferable to consider thatybiological entity can be a member of the protected class.
Taxonomic classifications are fluid, and even for widkcribed species with millennia

old relationships with humans, hierarchies are constantly challenged. As the ability to

detect and recognize novel life forms is improved by advancing technology aad as

reach to new environments (not only on Earth but elsewhere) expands, regulations,

treaties and similar instruments should remain as adaptive as possible.

2. The International Seabed Authority, while not specifically charged with managing
livingreour ces or regulating bioprospecting, dc¢
financial and other economic benefits deri
As such, it may provide a model for distribution and allocation of a portion of thiesprof

from bioprospecting ventures in other commons, global as well as extraterrestrial. The

parallel system established by ISA provides a possibly workable solution (the applicant
identifies two areas for exploration/exploitation, and ISA chooses whictvitirize

allowed to be used by the applicanth e ot her remains in fAtrust
exploitation as a revenue generator to finance conservation actions or be distributed to
Ahumanity, 6 however defined).

3. As devel op ntdrgoveynmentalecConitittBe®n Imtellectual Property
and Genetic Resources, Traditional Knowledge and Folklore, any living entity or
biological material colicted is required to be publckouchered and deposited in a

public institution, such as a museuwwillection or public research facility. This does not
imply free public access, but does require that the specimen or material be available for
bona fidescientific research as opposed to sequestration at a private facility which may
not allow such acces%his seems an efficient, equitable, and totally appropriate
requirement for extraterrestrial materials as well.
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4. A common impediment to effective implementation of all of the treaties considered is
overlapping and competing jurisdictions and protecbimiting the number of

regulatory bodies is essential. An umbrella, such as the Outer Space Treaty or its
equivalent, should maintain a position of dominance in a hierarchy of other specialized
agreements, but subsidiary agreements must be dratbednt@accordance with those
that predate them. This mimics the Antarc
System. It appears intuitive that we avoid exporting conflicting IP protocols to outer
space; they have caused enough problems here on(Eeutdheri 1989Balsano 199p

Should calls for the harmonization of laws, procedures and guiding regulations for space
related IP prove successful in that context, perhaps they can lexldpgerrestrial

issues as well.

5. The high seas, oceanic seabeds, and Antarctica have a commonality in that none is
usually considered an indigenous cultural resource or is associated with a specific culture.
While there are certainly prerequisitnainistrative requirements, a bioprospector does

not have to seek the concurrence or consent of any culture prior to exploring or exploiting
Antarctica as may be required for work in a remote but inhabited section of the Amazon
Basin. Extraterrestrial bags, such as the Moon, however, while far more remote than

any part of Antarctica or the seabed may have a stronger cultural component. Itis
significant in many religions and other cultural contexts. Would (or should) potential
future lunar bioprospects need to seek the approval and informed consent of indigenous
leaders prior to work there?

6. The standards of the nation providing the site of launching space vehicles and their
return govern, to a large extent, the set of regulations that tpilgt flight. While

there are international regulations (UN charter), these are vague and unenforceable. With
the entry of private enterprise into space exploration, launch sites in lesser developed and
perhaps more administratively lenient countries/rhe both economically (e.g., cheaper
labor and land) and physically desiraBlg.Similarly, launches from floating platforms

on the high seas are a possibility. As such, protocols for determining the national
jurisdiction and ownership of any patentsided from such missions need to be defined.

7. The Antarctic Treaty System has beeemedan excellent model for administration

and governance of an extraterrestrial body such as the Moon of AMt@ersen, McKay

et al. 1990. However, such comparisons maintain a focus on management of an
international group of collaborating scientists, engineers, and other professions in a harsh
environment that require$ose coordination and mutual cooperation. While conditions

on Mars will also require similar management and collaboration, especially initially,

more exploitive industries may soon begin to compete in the quest for resources and
exclusive rights via inté&ctual property.

8. While most models of intellectual prope
appear to be fraught with contradiction and lack clarity, there is no need to duplicate
those errors. In many ways, administering an intellegggerty patent program

203E g., equatorial launch sites are preferred due to the decreased ¢hesgpst) reaiired to reach
orbital altitude or escape altitudes.
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regarding biological entities off of Earth may be far simpler. First, the burden of

hundreds of years of conflicting geopolitical approaches to patenting need not be
perpetuated; the issue of overlapping legal systems can bedvbillere is one over

arching governance system. Second, concerns regarding traditional knowledge are easily
dismissed; no human knowledge of the biota of extraterrestrial worlds exists and

informed consent would obviously not be an is€4eThird, thee will be no difficulty in

proving novelty and the lack of prior art. The patent application will be uncluttered in

that regard. Remaining, however, are how or if royalties on profits should be distributed.

A high degree of caution and challeng@usld be leveled against a defense of

extraterrestrial bioprospecting if the goal is cast as something akin to breakthrough drugs

or processes to reduce human suffering, for medicines and treatments. Millions die every
year as a result of starvation, ek of preexisting treatments, poor sanitation, limited

access to safe potable water, and lack of shelter not to mention deaths due to violence.

No amount of HAspace ageod biomedical wonder
and social strife. It isnpossible to predict what the potential biomedical benefits of an

ETBE find may be, but explorations in such exotic areas may produce only highly

esoteric healthelated products, if any at all, given the probable alien nature of the

foundations of an an biology and resulting incompatibilities with terran life. Perhaps a
greater degree of hope would be given to industrial and engineering types of applications,

but human health is an unlikely directlybenefit. Human health does have, however,
consicerable cachbevh en fA s el | i n g-6porsarey proggram and spate n t
exploration is no exception. In concept it appears to be a universal (well, at least global)
good benefiting all humans, not just a select few industrialists and their investors. In

practice it may be quite limited. In addition, if patented, there is no overwhelming reason

to believe that the biological find would be treated in a different economic way than those
derived from Earthés biota. likelkbe hettle nr i et t
close for use only in developing products with a high profit potential (Thieman and

Palladino 2004; Skloot 2010).

2041t is interesting to speculate how long humans may be resident on an extraterrestrial body (Mars, for
example) before adopting a living Martian entity, even if on a microbial scale, into their culture. Prisoners
on Earth have been known to adopt insects or even plapistaand have become emotionally attached to
them. One can imagine a point where bioprospecting Martian microbes may be considered a cultural
affront to humans who share Mars with those entities.
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CHAPTER 6
APPLYING BIOPR OSPECTING, INTELLECTUAL PROPERTY
RIGHTS and CONCEPTS OF THE COMMONS TO
EXTRATERRESTRIAL RESOURCES

The world is nearly all parceled out, and what there is left of it is being divided
up, conquered, and colonized. To think of these stars that you see overhead at
night, these vast worlds which we can never reach. | would annex the planets if |
could; | dten think of that. It makes me sad to see them so clear and yet so far.
Cecil Rhodes (1902)

Freedom in a commons brings ruin to all.
Garrett Hardin The Tragedy of the Commons
(1968)

6.1 Premise

The Convention on Biological Diversity, the Law of the Sea Treaty and even the

Antarctic Treaty System were considered nontraditional and, perhaps, radical when first
conceived. Certainly, some nations still believe them to be an unreasonable hindrance to
conventional commercial development within a capitalisté&eterprise context (e.g., the

US has not ratified the Convention on Biological Diversity or portions of the Law of the
Sea Treaty). However, while they may have originally been viewed as asi@ing they

are now generally accepted by over 100 nations. Their regulations and bureaucratic
requirements have become routine with time and familiarity. Many would likely agree
that the effort and expense of protecting resources of the global coneapasially the
biological ones, are worthwhile regardless of whether the political instruments attempting
to do so are the most efficient and fair for reaching those goals. Growing acceptance has
al so paralleled an i ncr eensironmgntisfmite;dunsgan andi n
actions can adversely affect the global environment in significant, perhaps even
catastrophic ways not believed possible only a few decades ago. However, many still do
not believe we have the power to radically change tlimglignvironment of our planet,

much less those of other worlds.

The two most significant treaties regarding the exploration and use of outer space have
relied heavily on agreements here on Earth, most notably the Antarctic Treaty (AT) and
the Law of tle Sea. Yet potential extraterrestrial biological resources have not been
addressed within any treaty framework. Our concept of the commons that helped shape
AT and LOS now includes outer space, perhaps the ultimate commons in that it is
boundless and, aihrecently, unaffected by human activity. It generally representa

nullius, claimed by no sovereign and owned by no dhddowever, if the outer space

205The termterra nulliusfrom Roman law refers to lantat is owned by no person or claimed by any
sovereign nation. Significant in its original me an
where barbarians lived without formal land ownership customs to be consideeedulliusand,

therefae, available for acquisition. In its more modern usage it refers to land that either has never been

claimed by any sovereign state or where claim has been formally relinquished or abandoned. The modifier
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commons is considered to be owned by no one, how might our approach to patenting
ETBE differ froma consideration that it is the property of everyone, that it represents the
Acommon heritage of mankindo described in
in that context appropriate or are they to be avoided? Are other options to ownership
available?

6.2 Avoiding the tragedy of the outer space commons

With the earliest of orbiting space launches and the development of more advanced
nuclear weapons in the 1950s the US and USSR recognized that outer space commons
were threatened with militarizati@and exploitation. Both states expressed that a treaty

or similar agreement regarding space was required. In his address to the UN in 1960,
President Eisenhower specifically proposed that treaties guiding activities in outer space
be modeled after the Ahat had been signed just one year before. Although AT was new
and relatively untested, the agreement that the US and USSR had signed provided a
sound foundation for building space cooperation. Options for cooperation in the
Antarctic other than a UN trgabpen to all states had been considered, including having
the treaty parties limited to only those states that were able to mass a significant presence
in Antarctica and that the treaty or agreement exist among the signatories only, not under
the umbrellaof the UN. Had that been the chosen path it is possible that states other than
the initial dozen may have been blocked from gaining access to the cofitlaaassian

1960. Similarly, had those drafting the 1967 Outer Space T#H9ST) chosen a

similar approach, the US (and close allies such as Great Britain) and the states of the
former Soviet Union may havednearexclusive domination of outer space today,
predictably vorking against international cooperation, open access and consiétercy.
treaty among only two predominant parties is often more fragile and ephemeral than a
treaty among many.

Progress in the technology of space flight has been punctuated over the pasithalf c

but the longterm trend has been relatively steady. Launches have grown to be routine
(launches of smaller payloads to position satellites, for example, are no longer significant
news events). National programs within spacefaring nations (miadtiypthe US and

Russia) have planwell into the future timed mote availability of funds and

engineering concerns than on international political appropriateness. The number of
nations with active space programs has also grown to include China Jioizan and
consortia of states such as the European Space Agency (ESA). Missions returning
humans to the Moon or venturing to Mars and beyond within the next few decades are
likely, and China has announced that they plan to alleviate the pressures of thei
population through space colonization (Cooper 2003,.11¥%)h the recent advent of
successful private space v-erbital vehidesandttkeuch as

fgenerall yo i s i ns eratsowreignelgimsexisting griotAAT eemant butma i n t h
new claims or expansion of existing territories are permitted by AT.

26F o r ma | [Mreaty on Prikcipléis Governing the Activities of States in the Exploration and Use of

Outer Space, including tidoon and Other CelestialBodies i t i s commonly shortened
Treaty or simply abbreviated OSTan. 27, 1967, 18.S.T. 2410, 610 U.N.T.S. 205

207OST is a@ministered by the United Nations Office for Outer Space Affadxs such, iprovides the

basi sntfearnaftii onal sp2808e | awd (UNOOSA
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servicing of the International Spande Stat.
economic incentives such as the Google LunddriXe it is also likely that space

exploration will be corporateas well as stateponsored. Unless there is a significant

downturn in the US economy or some other unforeseen influence, US activijgsce

(as measured by the total number of US launches, exclusive of satellite launches) will not

be likely to decrease over the coming two decgd&FAA 2011;US FAA 2012 [in

draft]). When norUS launches (e.g., Chinese launches) are included, the total number

will likely increase during tat period.

6.3 Outer Space Treaty and MooAgreement
6.3.1 Regarding real property

Presently, most concunat outer space and the planets, moons, and asteroids it contains

represent a form of commons. As OSTOs Art
moon and other celestial bodies, is not subject to national appropriation by claim of
sovereignty, bymens of wuse or occupation, or by any

entrepreneurs and others interpret OST as silent regarding private ownership of real

property and argue that the Treaty specifically prohibits sovereign claims only; private
acquisition isnot blockedHearsey 2008Reynolds 2008Wasser and Jobes 2008p

20092 Al t hough fideedso to real property on t
been sold, these are held to be mostly novelties; they have never been endorsed in any
court?® Still others argue that possession of areah sis Mars will be the key to

ownership, and that those in possession can quickly form their own government and issue
deeds (Joseph 2010). There is also the positiootlsaT per mi t s Afuncti on
property distinguishable from deeded real propertpded the concept of functional

property a sovereign mayntrol but does not own the land on which it builds or lands

within a defined, occupied and used compound. This would not infer territorial

sovereignty in any form in that no title would be providieat would allow for their
managemeniDalton 201(). As we move from statgponsored to private space ventures

and commercialization, resolution of property issues beconitesal. Ownership of

personal property, such as mined ores, is of great concern to private industries looking to
space and the costs and liabilities it incurs. Legal and policy ambiguities are a

disincentive to private investmef@ooper 2003Hertzfeld and von der Dunk 20P5

Compounding this issue of interpretation is the second of the two ovemsgane

treaties, the 1978greement Governing the Activities of Statestb@Moon andOther

Celestial Bodies (the Moogreement , whi ch applies to the Ear
bodies in our SolaBystem except the Earth itsélf. Placed in its final form a decade

208 The position ofxpressio unis est exclusidich holds that if a document does not expressly forbid or

otherwise prohibit something, that action is permissible under that document.

2% ww.lunarembassy.comwi | | sell you acreage on thewitfaon (hi ghe
view of Earth.They are selflescribedaf The | ar gest or ganiwoddwidepandtoef space
official founders and leader ofteex t r at er r e st r i alhererisalaola registry main@ineshar ket . 0
for ownershipclaims of asteroids.

210The Moon Treaty (also referred to as the Moon Agreement) was developed by the UN Committee on the
Peaceful Uses of Oeit Space (COPUQS). It entered into force in 1984.
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after humans first landed on the Moon, Article 11 of the MAgreemenis similar to

OST i n b&eMooniisma subjegctito national appropriation by any claim of

sovereignty, bymeas of wuse or occupation, or by any
ANeither the surface nor the subsurface of
resources in place, shall become property of any State, international intergovernmental or
nongovernnental organization, national organization or {gmvernmental entity or of

any nat urftallntpenrtsomeroe is clear, that fdAnatur
itself shall not become property. However, while OST was ratified by 100 nations,

including all spacefaring nations, the MoAigreementas been ratified by only 17, none

of which are spacefaring, making it inconsequential from a regulatory standpoint. Itis
considered by many to be a failed international law that will have little relevaspace

activities until tested in court by an attempt at a property daistner 2012. While the
MoonAgreemend s st ated pur pose idlheavenhpotiesce t he ¢
within Earthés international community, it
the Moon to generate international confhitt.

The legal aspects of ownership of real or any other kind of property are, in large part,
metered through legjative, administrative, and customary law. When OST was signed
in 1967 no extraterrestrial property of any kind had yet been collected and no attempts to
claim territory had been initiated, so its provisions regarding issues of ownership were
untested.Camps of thought regarding interpretation of OST, especially regarding Article
Il, became entrenched but remain academic and theoretical; they are legally untested.
The UN holds that private appropriation of real property is not allowed in that Article V
is clear in its intent: AStates bear inter
outer space, including the Moon and other celestial bodies, whether such activities are
carried on by governmental agencies onbggovernmental entitiés ( lesispadded).
As private actors are governed by the specific states they cannot act independently of
those states. It follows thptivate enterprises, under the laws of their respective states,
cannot appropriate extraterritorial real property. In 20@4international Institute for
Space Law was clear in their endorsement of this conclusion:
Since there is no territorial jurisdiction in outer space or on celestial bodies,
there can be no private ownership of parts thereof, as this would presuppose the
existence of a territorial sovereign competent to confer such titles of ownership.
The current international legal regime is binding both on States and, through the
precise wording of Article VI of the Outer Space Treaty of 1967, which has been
ratified by 100 countries, including all the spafaing countries, also on nen
governmental entities, i.e. individuals, legal persons and private companies. The
clear goal of such a regime is to preserve outer space, including the Moon and
other celestial bodiedor the exploration and use of all mankind, not only for
those States and private enterprises that are capable of doing so at any particular
time. (2004, pages unnumbejed

211 Full text of both the OST and Modkgreementre available at:
http://www.unoosa.org/pdf/publications/STSPACE11E.pdf

21250me alien cultures may be surprised by ¢hagm of putting governance oftheunivs e under Ear t h
jurisdiction.
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Others are vocahidisagreement, especially those with more libertarian perspectives such

as Rand Simberg (Competitive Enterprise Institute) and Alan Wasser (Chair of the Space
Settlement Institute). Notwithstanding OST Article VI, Simberg, Wasser and others hold
that deelopment and exploitation will not occunlessprivate property rights are

extended. They argue that there must be a guarantee that private investors in space
projects will fAowno their profits, and ext
resource etxaction, is both too costly and too risky for any reasonable developer to

proceed without the guarantee afforded by a deed or similar instrument of ownership
(Wasser and Jobes 2Q@mberg 2012 They argue that the reinvested profits and
subsequent growth of spapsated industries will create wealth, enter the economy and
Arai se all boats. o Many within this camp
of claims that extraterrestrie¢sources are the common heritage of mankind and

deserving of benefit sharing.

A third perspective on real property ownership places extraterrestrial places within
trusteeships that exist apart from government or private control. This option istedppo
and discussed in Chapter 9.

6.3.2 Regarding the disposition of extraterrestrial mineral resources

Pertinent to mineral resources and issues of their ownership, OST is vague in referring to
the Aused of the Moon antpulaesthaitbefopace i n g
peacef ul pur p o s eirssituorithgisremovab(d.g., tramspartibackte the

Earth) is not prohibited, other conditions being A2&tOST prohibits many military uses

of resources. However, OST Atrticle | is also clideat such exploration and use of space

shall be for the benefit and interests of all countries. There is no consensus among OST
parties regarding protocols for how minerals could be mined.

Article 6 of the MoorAgreemens t at es (i n gooatsdentific Al n carryir
investigations and in furtherance of the provisions of this Agreement, the States Parties

shall have the right to collect on and remove from the moon samples of its mineral and

other substances. Such samples shall remain at the disptsas®fStates Parties which
caused them to be collected and may be use
that this was not intended to permit, for example, larger scale mineral mining activities or

other industrial or commercial enterprisd&olstering Simberg et al., without the security
provided by an established | egal framework
reluctant to commit the very substantial money, effort, and resources necessary to mine,
process and transport the breswhle terrestrial use of (mineral resources) sufficient to
supportthebroad cal e t err estr i al(Bildes2009(2d4%'* t hose res
However, the Mon Agreemendb s pr ohi bi ti ons are temporary
design of regulations regarding such enterprises.

2131 e., in accordance with other restrictions, such as no nuclear weaponry, pollution protocols, etc.
24Bj | der 6s p dega analysis of mining el& (anadsotope of helium which can be used a
nuclear fuel, veryare on Earth but found on the Moon in significant quantitias) the exact mineral is
inconsequential to OST and Mo&greementreatment of extraterrestrial mineral resources.
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Both OST and the MooAgreementecognize that extraterrestrial resources form a
commons expressed as Athe province of all

Article | of the OST states:
The exploration and use of outer space, including the moon and other celestial
bodies, shall be carried out for the benefit and in the interests of all countries,
irrespective of their degree of economic or scientific developrardtshall be
the province of all mankind.

Outer space, including the moon and other celestial bodies, shall be free for
exploration and use by all States without discrimination of any kind, on a basis of
equality and in accordance with international laand there shall be free access

to all areas of celestial bodies.

There shall be freedom of scientific investigation in outer space, including the
moon and other celestial bodies, and States shall facilitate and encourage
international ceoperation in sich investigation.

The preamble to the Modhgreemenstates (in part):
Bearing in mind the benefits which may be derived from the exploitation of the
natural resources of the moon and other celestial bédies

Article 4 continues, (in part):
Theexploration and use of the moon shall be the province of all mankind and
shall be carried out for the benefit and in the interests of all countries,
irrespective of their degree of economic or scientific development. Due regard
shall be paid to the interesof present and future generations as well as to the
need to promote higher standards of living and conditions of economic and social
progress and development in accordance with the Charter of the United Nations.

Article 11 continues, (in part):
1. TheMoon and its natural resources are the common heritage of mankind,
which finds its expression in the provisions of this Agreement and in particular in
paragraph 5 of this article.
2. The Moon is not subject to national appropriation by any claim of savayei
by means of use or occupation, or by any other means.
3. Neither the surface nor the subsurface of the Moon, nor any part thereof or
natural resources in place, shall become property of any State, national
organization or nongovernmental entity orawfy natural person. The placement
of personnel, space vehicles, equipment, facilities, stations and installations on or
below the surface of the Moon, including structures connected with its surface or
subsurface, shall not create a right of ownershipr ¢dle surface or the
subsurface of the Moon or any areas thereof.
4. States Parties have the right to exploration and use of the moon without
discrimination of any kind, on a basis of equality and in accordance with
international law and the terms of thgreement.
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5. States Parties to this Agreement hereby undertake to establish an international
regime, including appropriate procedures, to govern the exploitation of the
natural resources of the moon as such exploitation is about to become feasible.
Thisprovision shall be implemented in accordance with article 18 of this
Agreement.

6. In order to facilitate the establishment of the international regime referred to in
paragraph 5 of this article, States Parties shall inform the (UN) as well as the
publicand the international scientific community, to the greatest extent feasible
and practicable, of any natural resources they may discover on the moon.

7. The main purposes of the international regime to be established shall include:

(@) The orderly andage development of the natural resources of the

moon;

(b) The rational management of those resources;

(c) The expansion of opportunities in the use of those resources;

(d) An equitable sharing by all States Parties in the benefitgatkefrom those
resources, whereby the interests and needs of the developing countries as well as
the efforts of those countries which have contributed either directly or indirectly
to the exploration of the moon, shall be given special consideration.

8. All the activities with respect to the natural resources of the moon shall be
carried out in a manner compatible with the purposes specified in paragraph 7 of

this article and the provisions of art.

(which allows the ciiection and removal of samples from the Moon of minerals
and other substances).

i's important to recall that in referenc

this Agreement relating to the moon shall also apply to other celestial bothas tive
solar system, other than the earth, except in so far as specific legal norms enter into force

Wi

th respect to any of these celestial bod

Article 6(2) of the MoorAgreementwhich is referenced in Articlél (8), provides:

In carrying out s@ntific investigations and in furtherance of the provisions of

this Agreement, the States Parties shall have the right to collect on and remove
from the Moon samples of its minerals and other substances. Such samples shall
remain at the disposal of thoSg¢ates Parties which caused them to be collected
and may be used by them for scientific purposes. States Parties shall have regard
to the desirability of making a portion of such samples available to other
interested States Parties and the internation&rsific community for scientific
investigation. States Parties may in the course of scientific investigations also use
mineral and other substances of the Moon in quantities appropriatador

support of their missions.

While true that neither the US nany other spacefaring nation signed the Moon
Agreementit does exist; it is &ona fideinternational agreement under the auspices of

the UN. That alone gives it a degree of stature that demands recognition. Although it has

no enforcement provision ev either signatory parties or nand is not binding in any
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legal sense, it will continue to be referenced as the increasing number of spacefaring
nations tests the Treatyods | imits.

The MoonAgreemenmimics many of the tenets of the UN Conventionloa ltaw of

the Sea (UNCLOS), especially portions related to UNCLOS Section Xl pertaining to

deep seabed mineral exploration and exploitation. Like Section XI, the Treaty requires

At hat an international body admiertiadidner any
That any state that collects any samples while conducting research make a portion of

those samples available to all countries and scientific communities for study; and That

the environment of <cel est i albuttidntiratfg thea ot be
Convention on Biological Diversity and did not agree to UNCLOS Section Xl regarding

the establishment of the International Seabed Authority in part due to perceived
encumbrances placed on private enterprise. Both require, to sgmeedbenefit sharing

and increased international oversight. Likewise, the US did not sign the Moon

Agreement

Debates at the Third UN Law of the Sea Conference regarding Section XI (which

facilitated the flow of benefits largely from developed, seanétkeralexploiting states

to lesser developed states under the auspices of the International Seabed Authority) and
arguments regarding drafts of the Modgreemeniwhich called for similar

disbursements of extraterrestrial resources) were contemporan®oasg the Reagan

Admi ni st r al989poffiGas coriniestBrdgarding the US decision to not agree

to Section XI|I were opposition to Astipul at
technology and the possibility of national liberation moveimen s har i ng i n ben:
(Reagan 1982 A T h e U .AjreetmentwNahdsmechnically in force, mimics the
LOST6s (Law of the Sea Treaty) common her.i
institutional regulatory framework. Subjecting private space exploration and development

to a LOSTlike system would discourage privatee n t (Barelav®007, 18 latd t s

of acceptance is evidence that either many states savotthreAgreements repetitive

of theOuter Space Treatyr that they did not agree with the stronger emphasis on the
common heritage of all mankindo (Dalton 20

The Reagahd mi ni strationds position remained du
George H.W. Bush (1989993). The Democratic Clinton Administration (192G01)

attempted to reverse the US decision regarding the rejection of portions of LOS/ISA but

was unable talo so due to objections from the predominantly Republican Congress. In
2009, Secretary of State Hillary Rodham CI
ratifying LOS in the Obama Administrationd
climate chang in the Arctic(Clinton 2009. As of August 1, 2012, however, that

reversal of US position has not occurred and would not be &xpgiwven the current

(2012) realities of a Republicarontrolled House of Representatives.

6.3.3 Regarding extraterrestrial bioprospecting

Both OST and the MooAgreementall for recognition that the resources of the Moon
and other extraterrestrial begdi are to benefit all regardless of which state is sponsoring
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exploration. The UN General Assembly reiterated their position in 1996 with the

Declaration on International Cooperation in the Exploration and Use of Outer Space for

the Benefit and in the latest of All States, Taking into Particular Account the Needs of
Developing Countries (UN 1996). Although it has no enforcement capability and no
specific formulae for benefit distribution
intent clear.

While the UN has issued guidelines regarding forward and backward biological
contamination, no position regarding the exploration for or disposition of extraterrestrial
biological entities has been provid&d. Treaties have focused on issues of territorial
claims and, to a limited extent, mineral resources. But the documents provide guidance
applicable to ETBE in that they would be considered natural, although likely not mineral,
resources.

6.3.3.1 Bioprospecting and the Outer Space Treaty

Portions of OST @ applicable to bioprospecting for ETBE although mineral exploration,

not life, was clearly the focus:

1. As one of its purposes, international cooperation in the scientific exploration and use of
space;

2. Article |, freedom of scientific investigation;

3. Article IIl, promotion of international cooperation;

4. Article XI, states parties Aconducting
other celestial bodies, agree to inform the Secre®ayeral of the United Nations as

well as the publicrad the international scientific community to the greatest extent

feasible and practicable, of the nature, conduct, locations and results of such activities.

On receiving the said information, the Secret@sneral of the United Nations should be
preparedd di sseminate it i mmediately and effec

A conservative reading of these statements, especially those contained in Article XI,
all ows for the scientific investigation of
along with other scientific punits. Requirements that the results of such studies be
reported promptly to the UN may be problematic for the bioprospector, especially in
consideration that the UN would, in turn, make such information, including the location
of the find, broadly availdb. Because the OST ensures equal access to all
extraterrestrial locations and does not allow the establishment of restricted access
territories without the consent of the parties, those making the discovery would quickly
lose a degree of commercial adteege. (However, given the remote nature of the Moon
or Mars, it is doubtfuthatsomeone could make the trip unnoticed, as they might with a
find in Brazil.)

215 Forward contamination is the inadvertent transporting of organisms fraim tBeextraterrestrial bodies.
Backward contamination is the inadvertent transporting of extraterrestrial organisms to Earth. Article IX
requi r es, States Partes td the Ttedtyashall gursiuelies of outer space, including the Moon
and oher celestial bodies, and condegploration of them so as to avoid their harmful contamination and
also adversehanges in the environment of the Earth resulting from the introduction of extraterrestrial
matter and, where necessary, shall adopt apptepriaasures for this purpose.
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Regarding the 40Conference on the Law of the Sea, which included spelated
issuesong 1998 agenda, Smith and Mazzoli wrote
Peacdlll Uses of Outer Space (COPUQS),
should take the initiative in indicating how the provisions of the Outer Space
Treaty (OST) should be implemented with respect to intellectuat¢yo{hP)
|l egi sl ation and its use before the cour
implemented into national legislations, an agreement similar to the GATT/TRIPS
treaty, and its implementation mechanisms could be proposed. The provisions of
the OSTwill only be effectively implemented with respect to IP legislation and
practice when the different national legislations are modified to take the OST
provisions into account and a competent judicial body is designated for
enforcement of the OST (Smith and Mazzoli 1998, 174)

Those are serious tasks to accomplish, and no such actions have beenttakifh in
years since the 40Conference.

6.3.3.2 Bioprospecting and the Moogreement

1. In the preambld&earing in mindhe benefits which may be derived from the

exploitation of the natural resources of the Moon and other celestial b(@fieshasis as

in original). (Note: The Moogreemenis not limited to the Moon only; all references

to the Moon also iclude other celestial bodies other than Earth within the Solar System.)
Comment: Exploitation is explicitly acknowledged.

2. Article 4,The exploration and use of the Moon shall be the province of all mankind
and shall be carried out for the benefit andhe interests of all countries, irrespective of
their degree of economic or scientific development. Due regard shall be paid to the
interests of present and future generations as well as to the need to promote higher
standards of living and condition$ economic and social progress and development in
accordance with the Charter of the United Nations.

Comment: The MoonAgreemenimore closely resembles directives expressed in
the Convention on Biological Diversity where benefit sharing is required. It also
introduces the concept of future generations as beneficiaries. In the context of
exploitation of ETBE, the intentasthat aportion of profits so derived would be
partitioned for the Ainterests of all/l coun

3. Article 5 Informationon the results of each mission, including scientific results, shall
be furnished upon completion of the mission.

Comment: Here, as withrticle Xl of theOST, the MoorAgreementequires
the results of scientific investigations to be provided to the UN.

4. Article 6,In carrying out scientific investigations and in furtherance of the provisions
of this Agreement, the States Parties shalldhthe right to collect and remove from the
Moon samples of its mineral and other substances. Such samples shall remain at the
disposal of those States Parties which caused them to be collected and may be used by
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them for scientific purposes. States Restshall have regard to the desirability of making
a portion of such samples available to other interested States Parties and the
international scientific community for scientific investigation. States Parties may in the
course of scientific investigatioa$so use mineral and other substances of the Moon in
guantities appropriate for the support of their missions.

CommeAnhd @&t her substanceso does not exp
biological interest, and other than biological samples there are fevieerdsdrial
substances other than minerals, gases and other compounds that could be collected. The
Article also clearly allows that the samples constitute property of the state doing the
sampling and not the UN or other Treaty parties. How the statelwetgdrmine
ownership (i.e., property of the state or property of astate actor) is not addressed.
There is also no requirement for the discovering state to share the find with other parties
to the Treaty.

Comment While limited to scientific inveggations and sample amounts that
infer small quantities, collection of biological finds would most likely easily qualify;
commercial mining operations would likely not. Bioprospecting on Earth has
demonstrated that while many samples from various locatitay be required, very
small volumes of each are usually sufficient. It is notable, however, that what one state
would deem commercial exploitation of a resource may be considered by another as
Ascientificodo sampling, as evidenced by Jap

5. Article 7,In exploring and using the Moon, States Parties shall take measures to
prevent the disruption of the existing balance of its environment, whether by introducing
adverse changes in that environment, by its harmful contamination through the
introduction of extraenvironmental matter or otherwise.

States Parties shall report to other States Parties and to the Seef@tmsral
concerning areas of the Moon having special scientific interest in order that, without
prejudice to the rights of oth&tates Parties, consideration may be given to the
designation of such areas as international scientific preserves for which special
protective arrangements are to be agreed upon in consultation with the cotipmtess
of the United Nations.

6. Article 11, The Moon and its natural resources are the common heritage of
mankind.

Ando

Neither the surface nor the subsurface of the Moon, nor any part thereof or natural
resources in place, shall become property of any State, intenatintergovernmental
or nontgovernmental organization, national organization or fgwvernmental itity or
of any natural person.

Ando

States Parties to this Agreement hereby undertake to establish an international regime,
including appropriatgprocedures, to govern the exploitation of the natural resources of
the Moon as such exploitation is about to become feasible. This provision shall be
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implemented in accordance with article 18 of this Agreement. In order to facilitate the
establishment ohe international regime referred to in paragraph 5 of this article, States
Parties shall inform the Secretafyeneral of the United Nations as well as the public

and the international scientific community, to the greatest extent feasible and practicable,
of any natural resources they may discover on the Moon.

Ando
The main purposes of the international regime to be established shall include:
(a) The orderly and safe development of the natural resources of the Moon;
(b) The rational management of those nases;
(c) The expansion of opportunities in the use of those resources;
(d) An equitable sharing by all States Parties in the benefits derived from those
resources, whereby the interests and needs of the developing countries as well as
the efforts of thascountries which have contributed either directly or indirectly
to the exploration of the Moon, shall be given special consideration

CommentCr i t i cal here is the prohibition of
pl ace. 0 Once r e mobliketydan berpossessedas with, fot exammpl@® |
the rock samples returned to Earth with the Apollo missions to the fA&®he
provision strengthens prohibitions to claiming territories based on the natural resources
they may contain.

The @Ai nt grimetdi emarli sieoned was never purs
recommendation to the UN was (Wnted RNaticmk e no a
19949).

6.3.3.3 Common heritage of mankind

Conceptpertaining specifically to the ficommon
appliedto space in 1967 with OSandwere strengthened and drafted into the 1979

Moon Agreementand the subsequent 1982 Law of the Sea agreement regarding deep

seabed resources. However, its definition remains vague and somewhat contentious. The
term is neveprovided in a legal context and was likely inserted to represent aspirations

for future policies and legislatigiViikari 2002, 2). When applied to redistribution of

wealth, CHM tends to be highly politicide The confusion is evident in Jennifer Frakes
assessment that Athe manner i n which the C
differing perceptions of reality(2003, 409. While all interpretations hold that CHM

requires common management to ensure resource conservation for the use and benefit of
future generations and n@ppropriation as reg@roperty or territory, if or how CHM is

to be exploited remains an issue. In general, developed states hold that CHM areas are
available for common use within the context of traditional freedom of the high seas and

open exploration tempered with recogmitthat to guarantee the continued availability of
renewable resources for future generations conservation and management may be

required.

216 This is similar to the high seas where the fish belongs to no one until it is caught. One does not own it
Ain place. o
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Lesser developed states (i.e., those without the access, technology or means to exploit
CHM resources to a sigimeant degree) understandably wish to see CHM applied in a

way that prevents exploiters from monopolizing resources. In general they wish to

actively participate in management and ensure that they benefit from any profits earned

by exploited resourcesnbugh benefit sharing (Viikari 2002; Frakes 2003). There is

little question as to why there are conflicting interpretations of CHM considering non
treaty statesod, treaty partieséo, i nterest
real i ty. antcomnfonatity aghong $tates, however, is that both developed and
developing states ultimately wish to see a degree of exploitation; without exploitation,
neither benefit; with exploitation, developed states likely will and developing states may.
ltisthe di sposition of exploitationbs profits
dispute.

Notably, the common heritage principle regarding resources was first formally introduced

to the UN in 1967, the year of the OST, regarding ocean resoluisledacument

A/6695) (Payoyo 199Y. It was presented as a request to the UN General Assembly to

add it as an agenda item: AnADeclaration and
for peaceful prposes of the sdaed and the ocean floor, underlying the seas beyond the

limits of present national jurisdiction, éthe use of their resources in the interests of

manki nd. o When similar common heritage | a
extraterrestal resources its only support initially came from a small number of nations
(including the United Kingdom and the US). It was recognized, however, that it would

be extremely difficult to determine profits in consideration of the diverse sources of

expensgs and liabilities incurred in identifying, extracting, transporting and refining the
resource. In additiomesignation of a depository for royalties to be paid by those

reaping commercial profits from space exploitation and methods for disbursement has

never been determined. It may have seemed premature to focus on addressing these OST
Adetail sd0 in 1967 because of the |ikely pe
be occurring anytime soon. With the Apollo Moon landing in 1969 the possiilit

space exploitation may have seemed more of afnaae reality. The more stringent

and restrictive language of the 1979 Mdgreemenimay have been viewed as a

significant threat impeding space development and so was largely avoided by potential
signatories(Christol 1999. Politically, it is more palatable to agree to broad concepts

such as CHM when details such as benefit slgaarie likely decades away. When later

included in the Moo\greemeniand especially LOS the consequences were more

palpable and immediate.

Although AT does not mention CHM specifically, it does include language reflecting the
spirit of CHM.
-Sovereign states and private actors are blocked from establishing territories or
otherwise procuring real property;
-There is freedom of scientific investigation that is not geographically confined by
sovereign boundaries;
-Information flow is encouragdabth within and outside the scientific community
that contributes to achieving a degree of benefit sharing;
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-Mineral extraction for any but scientific purposes is prohibited; and
-Conservation requirements serve to acknowledge preservation of Antarctic
resources for future generations.

Inclusion of these requirements, prohibitions and intents has not prevented developing
states from having additional CHM concerns. Many still view AT as the government and
management of a globalhared resource by amority of mostly developed states

(Frakes 2003).

It is likely that ownership, private profits, intellectual property and other issues regarding
discovery of ETBE are not currently of great diplomatic concern to those in national and
internationalpolicy positions because there is no anticipation that such discoveries will

be made. It may not be worth the political capital to negotiate compromises. That would

be expected to change rapidly should, for example, the Mars Space Laboratory

A Cu r i @vkidh hag ecently landed on that planet) report indications of past or

present endemic life. At that moment, a great scrambling for international protocols of
ownership and plans for the disbursement of potential profits will predictably move to the
topof COPUOSOGs agenda. Until then, |little v
of extraterrestrial bioprospecting and {ifelated IPR.

6.4 Revisiting the concept of the commons

Although the nature of a traditional commons implies that there is aqoess to its
resources, a reality is that there is equal access for those with access, those with the
means to arrive at the commons and those with the means to exploit it. This was not
much of an issue where grazing meadows surrounded a communitgefshéVhen the
figurative meadows are on Mars those few with the means of access are those who will
profit most by its exploitation througke factoownership. But even here on Earth the
benefits of a commons are rarely shared equitably. Externalizatg abindustrial
production through pollution of the commons of the atmosphere has resulted in proven
negative global impacts! Those who exploit a commons are advantaged over those
who dondédt, but the adverse emdreequaly of expl
(Hardin 1968; Barnes 2001).

The term Acommonso i s used a videgalety of wa
meaning. First, areas such as the high seas are considered a commons in that there are

few prohibitions on access and use; they are not owned by any person, group of persons,
state or any defined entity. Like Antarctica, the seas are a shacedlae that may or

217 Attributed to Aristotle (and popularized by Whitehead and Hardiglitics (Oxford: Clarendon Press,
1946, 1261p : hdt ¥/common to the greatest number gets the least amount of care. Men pay most
attention to what is their own; they care less for what is common; or at any rate they care for it only to the
extent to which each is individually concern&slen when there is no other cause for inattention, men are
more prone to neglect their duty when they think that another is attendingy to it.
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may not be manage&d® No one owns the fish in the sea until it is caught; no one owns a

unigue microbe in Antarctica until it is discovered, isolated and patented. Wealth is

extracted through taking. In this sense it is akin to an uhitéthwilderness. A second

type is the commons of rural England of past centuries. Here, specified lands and waters
were owned (usually by the king or others by the largess of the king), but by custom and
tradition the property was open for others (comers) to use in specified ways, such as

grazing, fishing, collecting wood, cutting turf and other extractions of renewable

resources. Because ownership was established, one could not, for example, build a house
on the commons wi t h o &imilatyhuse waswgenerallp restripteslr mi s s
to the taking of renewable resources (grass by grazing sheep, fallen wood, plants). It

differed from a wilderness in that it was owned by someone and there were prescribed

limits to activities (e.g., onecouldlcd ect f i rewood byBangasot t he i
2006; Banner 2011). This kind of commons is very rare today. A subtle but significantly
different third definition of commons is where the resource (land, water, the Internet) is
equally owned by everyone. If the high seas wgereonsidered, for example, each

individual on Earth would own the figirior to its capture. It could then be argued that

the fisher would owe a debt to that fishos
mined from the seabed under LOS. Most cossnd) participation in the exploitation of

outer space for mineral or other resources would likely favor a definition similar to that

of a wilderness where there is no owner, where the hard claim of common heritage of
mankind is less settled®

6.4.1 Detemining the limits of the extraterrestrial commons

With the extraterrestrial commons, the issue of whether it is owned by everyone or no
one is unresolved. If it is held that outer space is owned by everyone (i.e., that it
abundantly qualifies for considgion as CHM) it can be successfully argued that all

have a right to a share of any net profits derived from its exploitation in the same way
that CMH and benefit sharing are argued regarding profits extracted from commons such
as the seabed on Eartti, however, it is assumed that it belongs to no one, the claim of
CHM and benefit sharing is not quashed, but it is weakened.

Does outer space constitute a commons? Like an unexplored wilderness on Earth, it
arguably did not prior to human access orrerarecisely, before it was potentially
affected by human actions. It existed apart and was decidedly owned by no one. With
the advent of rocketry and especially with high altitude geosynchronous satellites,
concepts of ownership of outer space regiptees and resources were challengéd.

OST was a response, in part, to ownership concerns, transforming space by adding
attributes that more closely constitute a commons: guaranteed access, prohibitions on
claims of real property, limits on use, dutiectmperate and declarations that it was for
the common good. However, conceptsesf communigmplied that outer space

resources were for the taking by whoever arrived there first and expended the effort to

218Under Roman lawes commuae areareas that could be commonly enjoyed like the air and the sea
2%Suchreasonig may contribute to the maintenance of the |
220 The Chinese have argued that geosynchronous orbits are maintained within areas that constitute CHM

and, as such, those maintaining such satellites should pay rey@ltigstol 1999, 19).
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extract them (Cooper 2003, 113). Space wasmmoimmons until it became useful to

humans in tangible ways other than as an object for observation, admiration or theoretical
remote study. More remote, unused areas outside our Solar System (Alpha Centauri,

e.g.) would not qualify as a commons undes trefinition. They may be included at

such a time when they are used. In short, where we use space in concrete ways, it has the
potential to become a commons and where we

With the MoonAgreementthe principle ofes communisvasreinterpreted to explicit
communal ownership of resources, to be shared among all.

These assumptions become philosophically problematic should ETBE be encountered,

where they might compete with our concept of commons. While unlikely, should a

sapient spcies with defined cultures and technology be discovered living under the

surface of Mars it would be difficult to ethically conclude that Mars was the heritage of

man, that Mars was an extension of a human
we havehe technological ability to travel there waving OST and the Megnreement

before us. To claim it a commons would harken again to the frontier wilderness

mythology of the American West described in Chapter 4, discounting its indigenous
populations. Wh sentient Martians whether we could benefit from Martian resources
(Atheiro resources) or not would be irrele

And so we start down the slippery slope introduced in Chapter 2. At what developmental
point or degree of chenag structural or behavioral complexity does ETBE gain a status
we deem sufficient to challenge a claim of CHM, to nullify Mars as a human commons?
At what point can we discount such entities from any such calculation?

6.4.2 Commodification of theextraterrestrial commons

It is impossible to ignore the influence of capitalism and the genanatizallenged call

for continued growth over the coming few decades in any practical consideration of

ETBE in the context proposed. As Callicstittes asfac, A We seri ously ent
farming, mining, and colonizing our Sunds
routine transport and commerce between worlds. Why? Partly just because we can, or

think we can, but more practically becausemsstif our dvilization is to have the
resources and real estate {989,248.nt i nue to g
Simultaneously providing both positive and negative factors for consideration, it is, and

will likely continue to be, the predominant paradigm driving space exploration in the
foreseeable future. Scenarios of exploration of extraterrestrial worldselgedescribed

without their subsequent exploitation as the primary motivating factor. Most often, they

are founded on a capitalist business model. Even where couched as purely scientific
endeavors, the capitalist rationale still is anchored in the {patéor investors to share in

profits derived from any scientific discovery. As such, capitalism is an essential

component to a productive and practical discussion of prelsgnproperty rights and

their application to extraterrestrial biological resms. To be at all effective, policy will

have to acknowledge this reality. However, such a conclusion is applicable-tenmear
development only.
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As in past centuries of the American West, pioneering coupled with exploitation often
precede environméal regulation; free range ranching was favored over fencing; Western
water rights of first use contrasted to Eastern practices of best and highest use, riparian
rights and preserving flow for downstream users; mass wasting brought about by
hydraulic minirg and cleatcutting timber preceded calls for the maintenance of water
quality and soil conservatidi! In each case a commons was exploited to the degree
where environmental degradation decreased its ability to beusgHining. Resources of
the commone believed to belong to all were commodified in the process. At the moment
of that shift from nature to commodity, where profit is the predominant motive, human
relationships with both the living and inanimate environment change significantly.
Whether cexmons or wilderness, nature becomes a commercial enterprise, changing our
relationship with a place and dramatically morphing it into an exploitable resource. It is
certainly not a new phenomengckholm 1976, 343

Capitalism contributes to the commaodification of nature; it is imbedded in the nature of

the economic systeleone 1995Mrozowski 1999. Consideringhe predominantly

capitalist models most often used to describe future space exploitation, especially among
the private sector, similar patterns may emerge. The process may be exacerbated in space
in that there would likely be little, if any, immediaterpeption of the adverse social

impacts that frequently accompany such developments on Earth, such as displaced
populations, pollution, exploitation of labor, and other. Another compounding reality is
that humans working on another planet or moon will sg@ely live quite apart from its
environment, sheltered in every way by an artificial environment. The history of
colonization on Earth is grounded in that it is clear that the environment provides the
water, air, food, and other resources for survivahewthose elements of the

environment are destroyed it adversely affects the colonizer as well as the colonized.
While the colonizer may choose to dismiss such deterioration and ignore it to a degree,
diminished environmental conditions eventually cub iptofits and the colony is

abandoned or the costs of remediation must be factored. Conversely, concerns for
safeguarding alien natural systems, whether ambient atmospheres or landscapes, may be
small. With a neatotal artificial environment there may bgle motivation to avoid

adverse environmental impacts.

Inherent in this commodification process, whether terrestrial or not, is that the land and
its resources become abstract. They lose their place and purpose in an environmental
sense and are fad within the constructs of capitalism (Mrozowsky 1998)This was
evident in conversion of commons in Britain through the process of enclosure, where
fences, hedgerows, and other boundaries transformed land (with its environmental

221 The evolution of extraterrestrial water rights will be interesting to watch. On Mars, for example, while
we know that water ice exists just below the surface in some of the areas tested, there is no evidence that
such ice is ewdy distributed across the surface. Should large volumes of ice exist below the surface in
certain limited areas, it would be a valuable resource. Should liquid water be sequestered in some stratum
somewhere below the surface it would be a profoundditid huge economic impacts on the development

of the planet, as ponestrees.ed in Frank Herbertds

222 Colonization and subsequent commodification of nature often begins with mapping, or abstraction of the
place so it can be assimilated by capitajstems.
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attributes or soil, watr , or gani s ms, e-timensjonal abdractiofichpa c e 0
map). It could then be more easily commodified through division into acres, squares, or
other units allowing management for profit. Such abstraction also served the purpose of
placinga boundary between uncommodified land and society. With current motivations,
practices and policies, there is little reason to believe it would be otherwise in our futures
regarding the exploration of space.

6.5 The modest proposal of patenting ecosystems

The pressures of free market capitalism influence the patenting process, especially in the
area of life patents (Krimsky and Shorett 2005). A significant focus of this dissertation is

on biotechnology and extraterrestrial patentable finds, but the sxtgreds well beyond

what would normally be considered the limits of life patents regardless of the source of

that life. This is a futures project. As developed in Chapter 2, organisms here on Earth

are intimately entwined not only with other organisnree iowing into the other, but

with the ecosystems that support them, with landscapes, the organic blending with the
inorganic. The courts have an established history of supporting applications for patenting
organismal sub units, such as DNA, once remdxad the organism and artificially

engineered for some useful purpé&&Similarly, they generally supported patents for

biological processes that have been biochemically described and then employed to some
different task, such as the use of enzymes rethtreen especially coldor heattolerant

bacteria. Patents have been granted for whole organisms that have been purified, such as
Pasteurdéds strain of yeast that although fo
of his labors, been removed frate contaminating environment. And courts have ruled

the patenting of genetically modified organisms (e.g.,thecgncebn ne @A oncomouse
a myriad of plants) to be legitimate.

Two centuries ago, extending patentability to such life was not imadoaady it

remains controversial but has grown routine Slhould Trees Have Standi(iP96)

Christopher Stone poses that extending legal rights téhoorans is no longer beyond
consideration, and that thought should be given to providing rights forsecttihe

environment that are not classed as organisms at all, such as rivers, mountains, and
ecosystems. This reflects, i n ASand , Leop
County Almanaand other works (1949). On other worlds, the Westeroeaguirof

distinctions between life, broadly defined, and the landscape components of ecosystems

may be especially difficult to discern; the line may blur. Would such a condition tempt

the application of IPR? If described processes ofrlifatro are gaerally patentable,

might the processes of an ecosystem be equally as patentable? The seeming
ridiculousness of this prospect may be tem
ecosystems are composites of prior knowledge and natural processee thiatovered,

not invented; one cannot patent lichens etching rock, the carbon cycle or-the bio
environmental interactions required for photosynthesis unless artificially modified for a
different yet useful purpose. But the processes of living extestenl environments

woul d offer novelty in abundance. I f the

223 Useful, here, includes for research, making almost any removal of cellular material potentially a subject
of further research.
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modified in some way analogous to genetic engineering, might they then qualify as
inventions? More futuresriented architects and others havagmed ecosystetinased,

but synthetic worl ds, such(Oa&sill1l076.o08here sugges
living systems are copted to provide industrial uses, might they be patentatie?

Would there be a disincentive to IP considering that the action would gepeoéits

without the terrestrial accusations of biopiracy and claims of prior knowledge; who

would be disadvantage? Practice, not terrestrial treaties, would likely drive policy, not

the reverse.

2 That 6s no moon. That6s a space station!o from St
Dalton for the refeence).
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CHAPTER 7
EXPANDING ETHICAL CONSIDERATION

We shallnever achieve harmony with land, any more than we shall achieve
absolute justice or liberty for people. In these higher aspirations the important
thing is not to achieve, but to strive.
Aldo Leopold,Round River
(Leopold and Leopold993, 155)
The first $ep towards philosophy is incredulity.
Denis Dideroi(17131784F2°

7.1 Premise

Three themes are explored in this dissertation: First, that as the biological sciences have
progressed there is less evidence supporting the discrete individuality of organisms; we
blend and are less unique than centuries of Western science, philasabimneology

have sought to maintain. As Carl Sagan mu
t he s anBagas 1980f Seannd, Western bioethical practices and standards have
been shaped in part by this peveel degree of separation among organisms, including

our own. As the focus shifts from identifying differences to seeking commonalities, the
degree of bioethical consideration provided-+haiman organisms has grown. Third,
protective political practiceegarding the ownership of life through patents have been
aided by advances in biotechnology. Commercial ownership of life will likely increase

as advancing expertise allows the biochemical dissection of life into ever smaller units.
The same processe®acting on larger units of life at the landscape level through the
practices of real property ownership within the corporate model. The ability to claim
ownership of life from the molecular to the landscape levels results in the
commodification of natw which, in turn, limits bioethical consideration.

Among humans, systems of classification contribute to discrimination; they serve the
purpose of Othering, a political as well as social tool for gaining and securing power.
When applied to nchumanst can serve a similar purpose that may be expressed
through the metering of scientific as well as cultural bioethical status.

Biology and ethics are trending toward consilience, yet presiding protocols for patenting
life are antithetical to such a dodhe tension mong the three is irresolvablés an

invention of capitalism, patenting can serve to achieve political agendas especially
supportive of capitalist economiesquiringcontinued growtlfHawken 1993Tokar

1997 McKibben 2007 Schramm and Litan 2008 There cannot be coherent bioethical
standards as long as subjugation of nature is essential to maintaining a capitalist or any
other economy. Space, hovegyprovides an opportunity to experiment with new
approaches to our relationship with the natural world we share. It may provide a venue
for bringing about conciliation.

225D i d e mllegedfisal words to his daughter, quoted from Jim HerAglainst the Faiti{1985 84).
153



This chapter assumes the discovery of extraterrestrial biological entities and poses
hypothetical responses conflating the three themes to answer how we might grow
ethically as we grow spatially. It suggts that while we are far from achieving a perfect
bioethics there is hope for improvement.

7.2 Extending ethical consideration Aall t
We dondét hear much in the West about in
populations of bees are beginnitggattract attention the concern is largely
instrument al . We dondét generally speak

serious, perhaps, is that we do not hear about the rights of oceans or marshes or
jungles, which are treated as containers (hats} for the species that capture the
imagination.-- Rights may belong more appropriately to systems than to
individual species.
Mary Catherine Batesoiyhy Should | Inconvenience Myself?
(2010, 21)

Traditional discussions of extending ethical consideration frequently begin with how it

has evolved in practice over the past 30,000 years to approach the inclusion of all humans
(Stone 1993Stone 199% This tight circle has been expanded to welcome a small

number of norhuman organisms with arguments including justifications and apologies

(Singer 1981 There are predictable nods to the humane treatment now afforded farm

and research animals that did not exist only a few decades ago. Qualifiers such as
sapience ad sentience are often applied to limit consideration, inferring our

determination of the mental capacities of other species has a direct bearing on the issue
(Silliman 2006). Almost all Western philosophical treatments end well short of

extending ethicat onsi der ati on fal | tiandnowobeg. IMhiswn o t o
Nobel LectureThe Problem of Peace Al bert Schweitzer stated,
all ethics must take root, can only attain its full breadth and depth if it embraces all living
creat ures and does n o {954)%°mMhdtherihe istended to inaudema n Kk i
microbes is not known, but his sentiments are obvious. Such regarding all life is

generally cast as absurddaconsideration of landscapes, apart from their possible
individually-ranked sentient and sapient components, would appear to many as equally
bizarre. Arguments routinely cite that to have ethical consideration for organisms that are
harmful to humans (&fse flies, malarigarrying mosquitoes, and even smallpox) is

beyond logic, that it would be salffeating to invite their participation in any

consideration of possible futur@Sockell 2007. But discussions of changing the

phil osophical as well as biological approa
discussiongven if mostly denigrating, is a step in that it recognizes the possibility of

change.

This is not the first time that seemingly extraordinary statements arguing for ethical
inclusion (and exclusion, to be sure) have been made. Nathaniel Ward, a lawyer in the
Massachusetts Col ony, argued for a | aw reqg

226 Schweitzer received the Nobel Peace Prize in 1952.
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cr eat ur e(&ranudcii968 Bntl as described by Peter Singer on the first page

of Animal Liberation(1975):
When Mary Woll stonecr aft , publishedbherer unner
Vindication of the Rights of Women in 1792, her views were widely regarded as
absurd, and before long an anonymous publication appeared entitled A
Vindication of the Rights of Brutes. The author of this satirical work (now known
to have beeifhomas Taylor, a distinguished Cambridge philosopher) tried to
refute Mary Woll stonecraftoés arguments
one stage further. If the argument for equality was sound when applied to
women, why should it not be applied tyd, cats, and horses

While havingrights does natmmediatelyequate to ethical consideration or moral
obligation, and while equality (as used in a legal sense here by Singer) provides a
significant degree of deference, all are philosophically link#ugalconsideration
generallyprecedes rights among humans viétal equality possibly following.

Regarding consideration and rights there is little but emotion to argue that the
relationship differs when the subject is Ammman species. The thenfeeatending

ethical consideration to ndmumans is no longer subject to the derision that it suffered in
the late 17th and 18th centuries, but it has been slow to gain the degree of respect
required for serious debatenong most

It is interesting to notéhat extending ethical consideration to robots has been the topic of
social speculation on futures in both fiction and+fon many decades. It is growing in
interest as technology brings artificial intelligence into everyday (#esnov and Jones
1982 McNally and Inayatullah 1988 evy 2009. If we do provide such consideration

to machines, it furtér erodes the defense of not providing consideration for other life
formsas well as systems, living or otherw{ses well as challenging many other norms)
This topic is discussed in greater detail in Chapter 8.

7.2.1 Giving voice

One of the most diffiglt aspects of defining an ethical standard applied tehumnans is

that while we intimately share our lives there is very limited dialog among species, and
certainly none at a philosophical level that | am aware of (Harawa8).26(umans do

the analysisind derive ethical standards focused through the lens of human perception;
other species have no say in the process. This makes it extremely difficult for humans to
not be biased in our favor and anthropocentric, to not depend on the relative utility of
other species and our long history of viewing most other life as a means to further our
own survival and pleasure. As a result, bioethics among both humans and other species
has had a strong utilitarian component. Compounding this difficulty is thaansse

validity of our assumptions abonbnrh umans 6 degree of sentience
sapience that are largely based on our technological ability (and psychological
willingness) to detect and measure those abilities. How might we develop a just
bioethical standard that would guide our actions affecting extraterrestrial life that has no
voice, much less extraterrestrial entities that may not exist or have yet to be discovered?
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Giving voice to the voicelessrtugh guardiamd litemrepresentation is dandard legal

practice for those people whom the courts determine cannot adequately represent
themselves in a legal context, such as the unborn, children, the comatose and the mentally
incompetent.Similarly, appointed ethics committees and religious selors provide

voice for many in homes, hospices and hospfialsbb 1997. The practice ishowever,

not limited to people. Units of government, such as states and municipalities, and
corporations, trustand estates all have legal standing; they have voice. Humans can

speak of their interests as their guardian or representative. Corporations, for example,

can successfully sue an individual or another corporation if harmed and likewise be sued.
It is far more difficult for legal action to be taken by Rbaman organismsBut that, too,

is changing in the West. I n 2012, the Par
standing to the Whanganui Rivderman 2012 A spdkesmarfior the Minister of

Treaty Negotiations said Whanganui River will be recognised as a person when it comes
to the law- Gn the same way a company is, which will give it rights and intéyests
(Shuttleworth 201

Whereas corporations are considered extensions of humans in the eyes of the ceurts, non
human organisms are generally not (with some exceptions, sudloagrtanticruelty

laws or specific acts protecting endangered species or marine marffhals).
Constitutionallymandated standing principles require evidence that a human has suffered

Al njndrayct 0 t o g a (Hogan 200Y.alt hasbeea arguedrbyg some against
such animal #Arightso that not only injury
t hat at a policy | evel -edquibpedtd fallgr@adognigeptret e m i n
rights of nonhuman animals because their pain and suffering is an unfortunate
requirement of progress; o0 that an incre
subsequent decrease i n humximal@dmamiarght s (
Polachek 1994, 74858 Such a dismal argument could be légpto any bioethical

standard, and it has not been demonstrated that providing more universal human rights
has decreased the rights of otherthe opposite is observed repeatedly

ase
Hog

Providing legal standing for the adversely affected (whether human or other) is critical to

just determinations. Given the range of attitudes toward possible ETBE, representation in
some form is a minimumequirementor any coherent bioethical policy; its lacking has

been a significant, if not fatal flaw in previous attempts regarding nonhumans. Giving
voice is a required step in balancing the
sufferingod asqguinr dimenrftorftaurn agreogreess. 0 The
you give voice not only to nehumans who are unable to speak or respond in a

conventional sense but to entities that may not exist?

27Consider the Supreme Court ds de Cilizens UnitedrFedemlr di ng Fi
Election Commissigrb58 U.S. 502010 provi ding broader fAfree speecho |
committees (PACs).

228 This demonstrates a wesignificant problem with bioethical thought that surthoe Chapter 3: If we

exhibit more humane standards toward nonhumans ihéne perception that thevéll be significant

economic consequences. The ethical standard by itself has little tohdiheviealities of cultural and

economic application.
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7.2.2 John Rawls

John Rawls (1922002) challenged classical it@rianism by exploring theoretical

issues of judicial and ethical practice and revisiting social contract tfiRawls 1971

Rawls and Freeman 199Rawls 200). While not specific to providing voice for the

voiceless in amd litemcontext, he proposed theoretical methods for improving

administrative practices in political theory regarding distributive justice. He specifically

restricted his analysis to human ers, but he did not foreclose expansion of that class

and, arguably, baited such considerationThHeory of Justic€1971, 512) he states:
Last of all, we should recall here the limits of a theory of justice. Not only are
many aspects of morality lefside, but no account is given of right conduct in
regard to animals and the rest of nature. A conception of justice is but one part of
a moral view. While | have not maintained that the capacity for a sense of justice
is necessary in order to be owed theies of justice, it does seem that we are not
required to give strict justice anyway to creatures lacking this capacity. But it
does not follow that there are no requirements at all in regard to them, nor in our
rel ations wit h thallenotatmptto explaindhese e r . el
considered beliefs. They are outside the scope of the theory of justice, and it does
not seem possible to extend the contract doctrine so as to include them in a
natural way. A correct conception of our relations to amsrand to nature
would seem to depend upon a theory of the natural order and our place in it.
éHow far justice as fairness wil!/| have
is impossible to say. But it seems reasonable to hopé that sourd as an
account of justice among persons, it cannot be too far wrong when these broader
relationships are taken into consideratiG@mphasis added).

While doubtful that Rawls ever extended his thoughts to such an extreme, the theoretical
methods he propes may be helpful in theorizing relationships not only among humans

but among all organisms, including potential extraterrestrial entities. Admittedly, it is not

a perfect extension of his work, but he provides a model for conceptualizing such cases.
Egpecially in the context of employing scenarios as tools to develop and critique desired
futures, discussions of justice as a grail are essential. Extraterrestrial worlds provide

ideal testing grounds for such concepts. As opposed to Earthly scenanmeshenhe

Adevi | is in the details,o0o |l eaving Earth r
analyses. Such an ethic would provide the foundation for the development ofpblicy.

2291t is difficult for me to imagine any preferred and enlightened futures where ethical theory has not

evolved to be more inclusive of ndnuman species and ndiming entities. The progression (especially in

the West) allowing inclusion of such specied antities is well documented and continues to expand

(Banner 2011). With advances in xenotransplantation, the development of artilects (the synthesis of

artificial intelligence and human intelligence) and the increasing use of technological implardbatics

in humans already underway, it may become increasin
other categories. Ethical consideration of extraterrestrial worlds and their biological components provides

an excellent platform for thoughkgerimentation.
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7.2.2.1 The original position

In Justice as FairnesRawls statestha ci ti zens fAcannot agree on
say a sacred text or a religious institution or tradition. Nor can they agree about a moral

order of values or the dictates of what some view as natural law. So what better

alternative is there than an agment between citizens themselves reached under

condi tions t h@Q0l, a9 He cifestraditiorf as intringidally @néair and

thus inappropriate in seeking justice, and the ti@ua relationships between humans

and other organisms certainly ha¥® a histo
achieve a more coherent and balanced bioethical policy, then, trethiseal bioethics

must be questioned if not abandorR&d.

Rawl s6 concept of the foundation -off justic
groupinterests will bias equal consideration of other individuals or groups and preclude

just outcomes. Any population of people will exhibit varying biases regardlethe

degree of homogeneity within the group. Should any group approach uniformity it then
becomes distinct among other groups, rendering it incapable of unbiased consideration of
those others. While structured to theorize the formation of justutistis within human

popul ations, this aspect -mhanBoeoetsand t heory
arguably, to considerations of ethical relationships with ETBE. The thought experiment

he proposes begins with his concept of the

He asks that we consider a hypothetical group of humans sequestered i’ robey.

are tasked with drafting a set of principles of justice for the basic structure of society,
principles that ffree and ratiteresssivouder sons
accept in an initial posi ti oRawlel®7ld.ual i ty
This constitution they would produce would function to design and guide a society, its
governance, its laws, and all other similar categories of constructed political life. The
participants are to assign basic rights and duties and determingigiendof social

benefits. They are to debate and negotiate in determining how to regulate their claims

against one another.

That is not a novel model for designing; it was attempted, in part, in Philadelphia in the

late 18" century with some practicaliccess but without enduring and perfect justice or

fairness. However, Rawls adds rather serious caveats that are novel, for the hypothetical
group inhabits this Aoriginal positiono be
are unaware of their pgonal present or future status within the society, their abilities,
psychological state, physical stature, race, culture, beliefs, or other factors that would bias

Her e, ffairnesso and Aunfairnesso are provided in
or even legal sense.

231 For example, the recent outlawing of bull fightingCatalonia was challenged by some only on the

grounds hat it was a traditional cultural practice. Similar cases are attempted for other blood sports

involving only animals, such as dog armtk fighting. http://www.bbc.co.uk/news/woridurope

10784611 Dated: July 28, 2010

22t must be emphasized that Rawl s asadhougltexpetimeotn i s t I
the group and its membenmgither have nor could existiealform. Thi s mi mi ¢s, i n part, K
hypothetical fi d'meiMgtaphyaids ofMgrgl®ae 81T (trifiqued in Timmons 2002).
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them in their selinterest and detract from equal application of justice. The veil resnove
all mirrors from the room. The group would gain, as Rawls describes in the last
paragraphofheory t he HfAperspective of eternity. o

Participants in the original position (Originals) are to:
1 Have no knowledge of their future station in life, statuke, ror any other
attribute or descriptor (e.g., they are ignorant of their race, gender, sex, age,
education, intelligence, physical or mental strengths or weaknesses, nationality,
etc. ). They are Aunformed buntviduail |'y s a
future condition.
1 They have no knowledge of their individual, personal past, but they are fully
aware of the conditions of the world, societies, and governments.
They are rational and reasonable.
As they are rational, their product would be acdetiles and criteria for ensuring
just (but not necessarily equal) division and distribution of social and political
goods. Because of the ignorance afforded by the veil, they would be free of
favoritism or other personal or group biases. As such,wloeyd strive to ensure
that their list, described as a set of
Each person in the resulting community has a claim to equal basic liberties.
Economic and social inequalities are resolved in that they are to be attached t
positions and offices open to all under conditions of equality and fair opportunity.

= =

E

From these evolve two principles. First,
of speech, participation in government, and freedom of conscience are to be maximized

by the social institutions of governance. Thisleadstt he second, the dad
principle. o Rawls acknowledges that in t
advantage over others, in every way. This would be expected where liberty allows choice
to seek fair advantage; some will choose wiseltheir best interest, others will not.

However, while there is nothing intrinsically unjust regarding economic inequality (I

have $10, you have $100 as a result of our personal choices in life) or social advantage (I
was able to go to a better schtfwdn you), where that inequality is leveraged to create
injustices, the just and fair system that has been constructed is stressed and begins to
fail.?®® Accordingly, Rawls postulates that actions of those better situated are just if and
only if they coopedite in schemes to improve the expectations of the least advantaged
members of society. It maximizes their prospects for justic#lore importantly, where
institutions within societies adhere to those same precepts, the society will tend to be just.
Accordingly, he describes a balancing between competing claims, assigning both duties
and rights among the divisions of social advantages.

i
h

23 For example, the party with $100 buys political influence which nets a gain of $50. That gain is used to

buy additionainfluence that adversely affects the balance of equality within the frame of justice to the

di sadvantage of the poorer person. Rawls terms thos
person, 0 or LARP.

23R a w [Tredry of Justicevas publishedii 971 during President Lyndon Joh
cornerstone of Johnsonés soci al policies was the cr
giving that period a decidedly | iberalndwrei al wel f a
influenced by that period.
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The original position, veil of ignorance, liberty and difference principles and other
aspects of his theory describe B0 much what a perfectly just society would be like, but
how a social structure that maximizes justice and fairness can be achieved. While Rawls
himself compares this hypothetical situation to the social contract theories of Rousseau,
Locke, and Kant, & cautions that his theory is not one drafted to orgarnspeeific

society, government or economic system; it need not be a democracy or operate within a
capitalisteconomy (Rawls 2001, 16, 136).

7.2.2.2 Expanding consideration behind the veil

The veil d ignorance prevents those in the original position from knowing their future
station in life, status, role, or any other attribute or descriptor (e.g., they are ignorant of
their race, etc.). As Rawls descrajutes, the
constitution, they are disinterested in their potential individual condition or role in any
subsequent society. Had someone considered constituting such a group in 1776 would
their considered potential futures have included slaves or indigenoescams in

addition to being wealthy or poor, able or sickly? Would they be able to imagine such an
outcome? Had being born a slave been a potential outcome for one of the Originals, how
might the Constitution have differed from its final form? It likelould have been a

better document for addressing the problems of justice regardless of the more pressing
need for practicality as an ®entury political instrument for a British colony. Rawls
appreciates that unless the Originals consider all oethogential futures categories the
resulting precepts of justice (his First Principles) will be flawed.

He specifically requires that all possible future individuals are included as potentialities

in the deliberations. Further, Originals do not knoe/timing of their arrival or the

circumstances of their own society into which they will emerge, the level of civilization

and culture it has been able to achi@Rartridge 1976 They do not know to which
generation they belong. AThey must choose
are prepared to live witwhatever generaton hey t ur n o Rawlstt91l, bel ong
137) (emphasis added).

For example, Originals do not know if they will be male or female when the veil is lifted,
so they will attempt to structure the rules of justice to be equally fair to both. Itis in their
best personal interest to do%8° But Rawls requires us to include potentialities from

future generations as well. To continue the example, the individual may be male or
female living in 2012 or 3012. However, while we recognize that future humans likely
will live in a world far diferent than the one we experience today, justice and fairness are
universal and durable. The principles of justice as fairness will be just as applicable in
any of those possible futures.

235 Consider two children who are to divide a cookie between them. They cut the cookie behind a veil of
ignorance in that they do not yet know which of them will receive which half. In this situation they will
want to engre the cookie is very evenly (fairly) divided in that it is in their individual best interest to do so.

160



The concept of fairness that Rawls seeks is etemoailelative As he states regarding

the original position idustice as Fairness, A Restatem@®01,161 7 ) , fi t i s
nonhistorical, since we do not suppose the agreement has ever, or indeed ever could
actually be entered into. And even if it couldat waild make no difference ( e mp hasi s
added). As such, a perfect justice based on fairness that may be drafted the year his book

was published would be equally as perfect
explicitly includes obligations to future gengoas, one might imagine those living in
2012, oré3012. This grappling with more d

that the tenets of justice as fairness in its perfect form (which is the purpose and goal of
the Originals) possibly extertdmporally beyond common conceptions of what it is to be
human.

Rawl sbé concept of future generations is ad
and ethical obligation to future humans that is expressed through a hypothetical contract
(1971, 2&4). However, his framing of the concept appears flawed in that it is overly
conservative by | imiting the definition of
certainly isndt alone in this conservatism
understadably, limited by definition to the subspecldsmo sapiens sapienthe same

creature that has populated the world over the past 200,000 years and is existing today
largely within the philosophical or taxonomical hierarchies described in Chapter 3

(McDougall, Brown et al. 2005 Assuming this same subspecies alone will comprise

future human gnerations seems shortsighted.

If justice is eteral, then it must apply to pesumans as well.

We have already begun to experience previously unexpected divergences in our singular
species concept and it is likely the trend will not only continue but accelerate over
coming decades and centuries; rfemwns and taxa will emerge, challenging our

definition of what it means to be human. There are at least four overlapping processes
currently at work affecting us in this regard: (1) direct control of evolution at a
biochemical level, well beyond artifidiaelection and the eugenics that have been

ongoing for millennia; (2) genetic engineering; (3) altering somatic cells and gametes
through gendevel xenotransplantation; and (4) artificial physical supplementation,
creating cyborgé®® There are certainlhose who oppose such tinkering for a number of
biological, theological, sociological and philosophical reasons, but the process has clearly
begun(Kurzweil 1990, 2005; McKibben 2003). All but the fourth are currently common
with northuman species; thest two are commonly applied to humans, the third is
biologically possible with humans but is legally limited, and the last has begun and
incorporates new technology as it becomes avaifgble.

How would the dynamics of Rawlsdé original
and accommodated these variations under the umbrella of the justice as fersesks?
Behind the veil of ignorance, what if Originals were ignorant not only of their gender,

236 Combinations of artificial intelligence and/or robotics with animals (and other Kingdoms?).
237 Existing technology verging on cybeization include cochlear implants, artificial limbs, and various
brain implants that assist and amplify other processes, such as vision.
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