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In September 2007, 365 people sat in a school gymnasium in Cape Town,
South Africa, to participate in a onetime genetic ancestry testing program
called the Living History Project (LHP) that had been jointly organized by
the African Genome Education Institute (AGEI) and Ancestry 24. These
participants joined 118 other individuals who would attend similar town-
hall-like meetings in Johannesburg and Pietermaritzburg the following
month. The organizers had marketed the project under the headline “His-
tory Alive: DNA & the Rainbow Nation” and pitched genetic genealogical
information as a way for participants to negotiate belonging through under-
standing the diverse genetic histories of the South African people. The
AGEI website promised that genetic ancestry testing would make history
“come alive” through the mapping of the genetic ancestry of the ‘“Rainbow
Nation” and offer participants additional self-understanding of “where we
come from and who we are.”"

The LHP differed from other direct-to-consumer genetic ancestry testing
programs, such as those sponsored by companies like 23andMe, Ances-
tryDNA, and DNAPrint Genomics. One difference was that it was a joint
venture between a nonprofit educational institute (AGEI) and a for-profit
genealogical business enterprise (Ancestry 24). They also contracted with
Dr. Himla Soodyall, director of the National Health Laboratory Service at
the University of the Witwatersrand in Johannesburg, to do the DNA sam-
pling and analysis, although she was less involved in communications over
the design and marketing of the initiative that eventually became the LHP.
The program was also situated within a South African politics that, as
Comaroff and Comaroff (2001) contend, is increasingly focused on
enabling free markets, depoliticizing politics, privileging technoscience,
and a rhetoric of a nonracial, color-blind society. It was also embedded
within a South African technoscience focused on producing science for and
by South Africans (Pollock 2014). Such historical configurations matter,
Lindsay Smith (2013) argues, in the making of DNA technology, and this
held true for the LHP.

Previous research by science and technology studies (STS) scholars on
the relationship of race and genetics has provided valuable insight into how
the notion of race as biological (Duster 2003; Bolnick 2008; Roberts 2011)
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has been reinforced through admixture mapping (Rajagopalan and Fujimura
2012; Fullwiley 2008), genetic ancestry testing (Palmié¢ 2007), patent own-
ership (Kahn 2008), the making of legal claims (Hamilton 2012), and even
research attempting to democratize and create an antiracist genomics (Rear-
don 2005, 2012; Bliss 2012). More directly related to the topic of this
article, scholars have also addressed how genetic ancestry testing projects
have been adopted as “technologies of belonging” (Bauer 2014; M’charek,
Schramm, and Skinner 2014) rather than simply ‘“technologies of self”
(Foucault 1988) by Jewish scientists seeking biological accounts of Jewish
identity (El-Haj 2012), African American “root seekers” pursuing their
African ancestry (Nelson 2008, 2016), Native Americans seeking tribal
belonging (TallBear 2013), Lemba people seeking recognition from the
South African state (Tamarkin 2014), and ethnic groups in India striving
to reclaim the past (Subramaniam 2013) in ways that complicate how
genetic ancestry reconfigures notions of belonging and race.

There is a need, however, for more critical examination of what Ruha
Benjamin (2009) refers to as postcolonial genomics’ “contradictory ten-
dencies—unifying and differentiating a diverse body politic” (p. 314). As
Jenny Reardon (2012) contends, similar paradoxes are part of a new “geno-
mic liberalism” that simultaneously facilitates and obstructs the creation of
newly empowered subjects (p. 27). This article extends current understand-
ings of postcolonial technoscience by analyzing not only how genomic
research in South Africa is having contradictory effects on subjects but also
how such contradictions are central to the very terms of its making. In
particular, it examines the competing interests of AGEI, Ancestry 24, and
Soodyall in offering genetic ancestry testing—as an educational opportu-
nity, business enterprise, or scientific study—and argues that these compet-
ing interests came together to form a postapartheid genome, not in spite of
these tensions, but precisely because of them.

This article also expands on Reardon’s (2012) notion of an ““anti-racist
genome” by examining how organizers of the LHP employed genetic
ancestry testing to inform belonging in the “new” South African social
order through what it terms a postapartheid genome (p. 25). Based on my
own participant observation of the LHP event in Cape Town and interviews
with organizers and participants, it seeks to understand how the LHP
employed genetic ancestry in the interest of antiracist commitments in very
different and even contradictory ways. As we shall see, AGEI and Ancestry
24 promoted the LHP as informing who we are in order to challenge apart-
heid racial categories, whereas Soodyall designed consent documents
informing participants that DNA did not equal identity in order to disrupt
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notions of race as biological. Interrogating these contradictory practices,
this article contends that the LHP’s privileging of a common African ances-
tor undercuts its antiracist commitments. Interviews with a small number of
participants of the LHP also provide insight into how they made sense of
genetic ancestry testing in relation to identity and belonging in South Africa
in ways that aligned and departed from how organizers positioned the LHP.
Through this analysis, this article argues that the LHP constructed a post-
apartheid genome that was more nonracial than antiracist.

Such attention to the contradictions of postcolonial technoscience proj-
ects is important not only for developing an understanding of how science
engenders new modes of inclusion and exclusion but also for informing a
feminist, antiracist technoscience praxis. It thus builds on the work of such
important feminist postcolonial scholars as Audre Lorde, Gayatri Spivak,
Trinh T. Minh-ha, and Chandra Mohanty, who produced early critiques of
how Western modernity (and Western feminism) positions the subject as
individual, homogenous, and essentialist in ways that exclude belonging for
women, people of color, immigrants, and marginalized groups (Lorde 1984;
Spivak 1988; Minh-ha 1989; Mohanty [1991] 1997). In response, they
sought to theorize the contradictions and heterogeneity of marginalized
subject positions to generate a critical feminist, antiracist politics of belong-
ing grounded in difference, fluidity, and relationality. As Chandra Mohanty
[1991] 1997 argues, “It is only by understanding the contradictions inher-
ent in women’s location within various structures that effective political
action and challenges can be devised” (p. 267).

Organizing: The LHP and Its Competing Interests

Before delving into the mechanics of LHP’s recruitment materials and
informed consent documents, it is useful to introduce its main organizers
and their competing interests. The mission of AGEI, which was founded in
2005 and funded by private grants, was to advance “public discussion of
genetics and biotechnology in the African continent.”? At the helm was Dr.
Wilmot James, a former professor of sociology and dean of humanities at
the University of Cape Town, whose academic interest in the science of
variation, past involvement in antiapartheid struggle movements, and fam-
ily history engendered his interest in genetic research (James 2010).

After two years of organizing speaker events and educational programs,
James developed the idea of offering genetic ancestry testing to the public
because he was excited about the potential of genetic research to inform
understandings of race within postapartheid South Africa. His own family’s
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history of being classified as “colored,” he explained to me, inspired him to
offer this public genetic ancestry testing to challenge apartheid’s classifi-
cation of people into the “nonsensical, nonsensibly described group called
the colored people.”* James’s intention was to employ DNA to give parti-
cipants an additional understanding of their ancestors because, due to his-
tories of colonialism and apartheid, “there isn’t, in the normal course of
events in those families, any genealogical knowledge of their origins.”*
Furthermore, James hoped, the LHP would bring much needed attention
and funding to AGEI and its educational programming.

To obtain the necessary funding, James persuaded Koos Bekker, chief
executive officer of Naspers Ltd., South Africa’s largest media company, to
donate one million rand to offer genetic ancestry testing to the public.’
According to James, Bekker had partnered with AGEI because “he was
keen to see this turn into a business” for Ancestry 24, a division of his
company’s Media 24 subsidiary.® The website for Ancestry 24, which
started in 2004 as South Africa’s “most comprehensive ancestral and gen-
ealogical service,” claimed that its purpose was to develop “a common
bond linking all South Africans” while also “developing large scale gen-
ealogical and education electronic libraries” across the world.” The LHP
would allow Ancestry 24 to give clients access to personalized genetic
ancestry information, expanding their offerings beyond their extensive col-
lection of marriage, baptism, burial, birth, and death records. As originally
conceived by AGEI and Ancestry 24, the LHP would offer participants
genetic ancestry testing which Soodyall would analyze and deliver to
Ancestry 24 as the start of establishing a genetic database to provide genetic
ancestry testing to consumers more broadly for a fee, much like other direct-
to-consumer genetic testing companies. But eventually, according to James,
“the testing part worked, the business part didn’t work™ as Ancestry 24
failed to develop its personalized genomics database.®

To conduct the DNA sampling and analysis, James and Bekker enlisted
the help of Soodyall, who had been a principal investigator with the Geno-
graphic Project sponsored by International Business Machines Corporation
(IBM) and National Geographic and had an impressive reputation in the
field. Reflecting in 2016 on her participation in the LHP, Soodyall ada-
mantly insisted to me that she was involved only in the testing and not in the
LHP itself and did not want to be associated with it.” She explained that she
had originally tried to interest Bekker in a more limited and rigorous
research study based on DNA sampling of South Africans who had once
been classified as colored and black under apartheid. As the project devel-
oped into the LHP, however, its scope expanded to sampling the public
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more broadly, including whites and non-South African citizens.'® As we
shall see, this served AGEI’s educational interest in reaching a wide public
and Naspers’ business interest in expanding its genealogical ancestry ser-
vice but conflicted with Soodyall’s insistence on adhering to strict protocols
for informed consent and her vision of a more focused genetic study.

Recruitment: DNA Can Tell Us “Who We Are”

To entice as many people as possible to participate in the LHP, Ancestry 24
and AGEI promoted it on their websites by appealing to a South African
public increasingly interested in its origins. Elaborating upon their slogan,
“History Alive: DNA & the Rainbow Nation,” they explained that the
program’s goal was to “provide a DNA map of the genetic heritage adding
thereby an additional layer of information to our self-understanding of
where we come from and who we are.”"'" By evoking Archbishop Desmond
Tutu’s metaphor of a multicolor rainbow nation, the LHP inserted genetic
ancestry testing into the political fabric of South Africa and its postapart-
heid multicultural politics, marketing it as a way for participants to under-
stand both their personal identity and the larger “we” of South Africa. The
websites proclaimed that the LHP would use molecular genetics to “revo-
lutionize historical knowledge, inform the debate about who is to be
regarded as a settler and who is not, and explore the emerging consensus
that we are all of African origin™ at the same time that it would help
individuals “bring families of South Africa together.”'? In other words,
LHP promotional materials envisioned participants using DNA to better
understand how those historically classified as colored, black, and white
had come to inhabit South Africa through histories of migration informed
by colonization and slavery. Its organizers promoted the LHP as a way for
participants to learn about these different histories but move beyond differ-
ence by recognizing a common African origin that could unite South Afti-
can families torn apart by apartheid.

Ancestry 24 and AGEI thus marketed the event as a particularly national
project, one that fit into a South African politics focused on renegotiating
the terms of belonging. In postapartheid South Africa, as Sarah Nuttall
(2001) contends, belonging is now configured less through modes of con-
quest than through techniques of negotiation as individuals and groups seek
attachment to the nation-state through new forms of recognition, which, as
Kerry Bystrom (2009) elaborates, include the “wonderful and troubling”
practice of genetic ancestry testing (p. 224). By promoting the LHP as a
means of unsettling histories of racial classification and uniting families,
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Ancestry 24 and AGEI presented it as what Alondra Nelson (2016), in the
context of African American root seekers, refers to as a “reconciliation
project,” a way of finding new pathways to belonging (pp. 8-9). Deploying
genetic ancestry testing’s imprimatur of objectivity, rationality, and truth,
they pitched the LHP as an opportunity to fashion belonging within a South
African nation-state still struggling with the continued legacies of coloni-
alism and apartheid. Although organizers packaged the LHP as providing
what Nadia Abu El-Haj (2012) refers to as a “biological self-definition”
capable of connecting individuals to past ancestors and their associated
cultural and social histories, they were careful not to reduce knowledge
of the self to purely individual or genetic terms, as will be discussed later.
Rather, they promoted the LHP as an opportunity for discovering who we
are as South Africans to enable a collective understanding of a national self
and its sociocultural histories.

In promoting the potential of genetic ancestry testing for understanding
South Africa’s settler past, James situated the LHP within what David Theo
Goldberg (2009) refers to as a central question of the Rainbow Nation:
“Who properly qualifies and who does not?”’ (p. 311). In an August 2007
Independent Online (IOL) newspaper article, James argued that the LHP
would reveal that ““no one group can lay claim to South Africa. Everyone is
a settler, and we will show how people came here in waves of migration. . . .
In fact, there are all types of settlers in South Africa, with successive waves
of immigrants. The ultimate question for us to find an answer to is: what is
an African?”'? In other words, he anticipated that DNA would show that no
one could lay claim to being an indigenous inhabitant of South Africa,
implying that a// South Africans deserve to be there and to belong.

In his speech to LHP participants on the day of the testing, James con-
tinued to extol this sense of universal belonging as a means of bolstering
national attachment. Speaking eloquently and passionately about South
African history and the field of population genetics, he explained that
today’s scientists understand the genetic composition of modern humanity
in terms of genetic migration patterns and have found that South African
families are some of the most phenotypically diverse in the world. Drawing
upon the evidence of such population geneticists as Soodyall, Steve Olson,
and Jared Diamond, he explained the emerging consensus that all humans
have descended from a single Mitochondrial Eve in East Africa, that phe-
notypes of skin color have changed over time, and that humans had
migrated from Africa outward to Australia, Europe, Russia, and the Amer-
icas. By emphasizing both the differences and the sameness of South Afri-
can peoples, who are phenotypically and genetically diverse yet bound by a

Downloaded from sth.sagepub.com at INDIANA UNIV on August 29, 2016


http://sth.sagepub.com/

8 Science, Technology, & Human Values

shared African genetic ancestor that unites all humans, James, I contend,
positioned the LHP within a narrative of a universal African ancestry that
has become an important theme within South African politics.

Statements by former South African President Thabo Mbeki help illu-
minate these South African understandings of an imagined bloodline. With
the formal adoption of the new South African Constitution in 1996, Mbeki
deployed the rhetoric of a shared common ancestry to connect persons to
the postapartheid nation-state. In his famous 1996 “I am an African”
speech, he declared that he owed his being

to the Khoi and the San whose desolate souls haunt the great expanses of the
beautiful Cape .... I am formed of the migrants who left Europe to find a
new home on our native land . ... In my veins courses the blood of the Malay
slaves ....Iam the grandchild of the warrior men and women that Hintsa and
Sekhukhune led . ... Iam the grandchild who lays fresh flowers on the Boer
graves at St. Helena . ... Being part of all these people, and in the knowledge
that none dare contest that assertion, I shall claim that—I am an African.'*

Mbeki’s speech asserted racial difference by attending to South Africa’s
ancestral pasts but subsumes difference under a privileged universal Afri-
canness. It simultaneously marshaled difference and sameness to craft new
terms of belonging for the nation-state predicated upon a shared African
identity. In promoting the LHP to participants, James folded genetic ances-
try testing into a similar imagining of the nation-state through a common
African identity.

In this way, the LHP differed from projects that invite individuals to
seek connection to an African diaspora to heal the wounds of U.S. slavery,
which, as Noah Tamarkin (2014) points out, involve “global hierarchies
in which Americans are the seekers and Africans the objects of projected
desires” (p. 566). The LHP, in contrast, invited South Africans to seek
connection to the nation-state through a shared biogenetic belonging as
“Africans.” Although this also enabled the LHP to appeal to some parti-
cipants who were not citizens of South Africa, they too were brought into
the shared history of South Africa through biogenetic sameness and dif-
ference and linked to the nation-state through a common African genetic
origin. Thus, I contend, this biogenetic relatedness was not weakened by
including non-South Africans but deployed to strengthen a South Africa
that belonged to all and implied belonging to those who believed in the
struggle against racial inequality and the promise of an inclusive, non-
racial nation-state.
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In his speech, James envisioned this biogenetic belonging as a way
of understanding the shared cultures and politics of South Africa. James,
contrasting genetic stories of migration with sociocultural understand-
ings, reminded audience members of the successive periods of coloni-
zation and harsh forms of apartheid rule in South Africa that had
engendered social and cultural histories of migration. He described, for
instance, the “great black migration” into South Africa and the decima-
tion of many indigenous San and Khoi peoples. In so bringing the
biological and social together, he introduced the LHP as not only a
history of different patterns of DNA (i.e., polymorphisms) and of how
we inherit certain markers (i.e., single nucleotide polymorphisms) from
our past ancestors, but a telling of the social and cultural histories that
likely informed those subtle changes in DNA sequences. The LHP
positioned DNA as a pathway toward a sense of collective belonging
based upon shared histories of the biogenetic and political and thereby
as a tool for unsettling understandings of racial difference and classifi-
cation under apartheid and colonialism.

Reflecting on the LHP in a 2008 Cape Times article, James wrote that
“for people burdened with the meaningless term colored (or white or black,
but more about that next time), it restored the dignity of knowing one’s real
origins.”"'® Further evidence that the LHP was meant to disrupt racial cate-
gories can be found in Soodyall’s final report on the mitochondrial DNA
(mtDNA) results for Cape Town, which emphasized that out of the 131
participants who identified as white, one in twelve were found to actually
have maternal DNA lineages from African sources, including 6 percent
linked to Khoesan ancestry. Likewise, out of the ninety-nine individuals
who self-identified as black (primarily southern Bantu speakers), one in five
had maternal genetic ancestry links to Khoesan peoples, and one in ten had
lineages derived from Eurasian (3 percent) and Asian (7.1 percent) origins.
Implied in these results was that if DNA testing shows some whites to have
African genetic ancestry and some blacks to have Eurasian and Asian
ancestry, then categories of white and black are not fixed and inherent after
all. A 2008 Cape Times article was more explicit about this point when it
pronounced “Genetic study reveals the fallacy of race” and quoted Soo-
dyall as saying tests showed that race “is not a genetic reality but rather a
concept used in the process of socialization.”'®

The LHP advanced its antiracist commitments by conferring genetic
ancestry with the power to unsettle past racial categories and unite South
Africans through a common African ancestor. Although this does not neces-
sarily amount to an antiracist genome, it clearly posits what this article is
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terming a “nonracial postapartheid genome.” As such, it supports Gold-
berg’s (2009) argument that in the imagining of a Rainbow Nation, the
language of race has been replaced with a nonracial commitment to a
“singular nationality as unifying attachment” that seeks to end racial refer-
ences and enable individual rights but does not address the structures and
effects of racism (p. 318). The LHP crafted a genome intended to allow
participants to recognize difference but to then subsume it into a singular
nationality based on a common African genetic ancestor.

Consent: DNA Cannot Tell Me “Who Am I’

This postapartheid genome was also flexible enough to hold the competing
interests of organizers together. In the midst of conflicting postapartheid
conditions in which, as Comaroff and Comaroff (2009) note, subjects are
simultaneously empowered and disempowered, the LHP produced a gen-
ome that was itself contradictory. Whereas Ancestry 24 and AGEI recruited
participants through language that linked DNA to understanding one’s own
identity, Soodyall drafted information sheets and consent forms for the
study that explicitly stated otherwise. Given AGEI’s limited resources,
partnering with Ancestry 24 offered much needed funding but also turned
genetic research into a commercial venture to promote broad participation.
In my conversation with Soodyall, she underscored that this put AGEI in a
difficult position in which, in her opinion, they had “lost sight of the ethics™
of the project, although she presented this less as a criticism of the project
than as an illustration of the “vulnerabilities of researchers” who are forced
to navigate conflicting terrains as they produce postcolonial tech-
noscience.'” Unlike AGEI and Ancestry 24, who for their varying reasons
positioned DNA as a starting point for understanding sociocultural histories
and modes of belonging in South Africa, Soodyall envisioned DNA in more
narrowly genetic terms. While her vision was not entirely opposed to that of
the LHP organizers, it was based on a more modest understanding of the
power of DNA. In my conversations with James, he also articulated genetic
ancestry testing in more narrow terms, saying it could only provide an
answer “to ancestral origins in terms of geography” and that “identity is
something you construct,” but his speech and the promotional materials for
LHP implied a closer connection between DNA and identity.'® A compar-
ison of the language of Soodyall’s informed consent documents and that of
the previously discussed promotional materials illuminates how the LHP’s
claiming and disclaiming of DNA as identity were central to its making of a
postapartheid genome.
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When LHP participants had entered the school gym in Cape Town to
undergo testing, volunteers directed them to pick up study information
sheets and consent forms that had been authored by Soodyall. Soodyall’s
information sheet stated that the purpose of the LHP was to “create a
genetic map of migration patterns of the different population groups that
settled in South Africa throughout history,” which differed from recruit-
ment materials promoting the capacity of molecular genetics to tell us who
we are, bring families together, and inform South African debates over who
was a settler or not. In contrast, the information sheet devoted more time to
explaining DNA analysis itself. It informed participants that researchers
from Soodyall’s lab would collect their saliva samples and then test the
samples for both mtDNA (maternal ancestry) and Y-chromosome DNA
(paternal ancestry) by comparing their DNA to that of “other people whose
[DNA] information exists in public databases to give you information of
where (geographic region in the world) your lineage could have origi-
nated.”'” Particularly germane to the analysis here is that the informed
consent document explicitly disavowed DNA as identity:

Does the test tell you “who am I”’? While the DNA in your cells is unique to
you we are only looking at a very small part of it. It is important to understand
that genetic ancestry does not equal “identity”. We are only testing for
genetic ancestry and won’t—for instance—be able to tell you why your eyes
are the colour they are or what your children may look like. The tests that we
are running do not constitute a genetic ““fingerprint.”

When I asked Soodyall about this renunciation of DNA as identity, she
explained that she had consciously drafted the information sheets to chal-
lenge the way in which LHP’s promotional materials maintained that DNA
could tell us who we are. She insisted instead on the importance of unfas-
tening DNA from notions of identity, especially given the ways in which
biological notions of race had been used to justify socio-legal classifications
of racial identity under colonial and apartheid rule. As a result of these
histories of colonialism and apartheid, according to Soodyall, contemporary
genetic researchers continue to struggle with questions of nomenclature and
how to engage with particular communities.

Elaborating further, Soodyall clarified that DNA might be “tied to cul-
tural and social” histories, but it can only tell us our “genomic heritage.”
She handed me a pamphlet entitled “routes to roots” that her research unit
gives to participants interested in genetic ancestry testing. Written in easy-
to-understand language and a graphic novel style, it depicted a woman
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standing in front of world map declaring that results will “show where you
fit into the history of how humankind moved and settled the earth.” On the
last page, a female elder reiterates to a seemingly younger man that the “test
cannot tell us who we are as individuals or anything about our culture,” to
which he responds, “Yes, it’s storytellers like you who remind us of who we
are.” Although DNA stories may link us to past ancestors, the pamphlet
suggested, it is the stories and sociocultural practices passed down from
those ancestors that can tell us who we are and how we belong. This vision
of DNA offers a more modest understanding of the power of DNA by
seeking to explicitly untangle genetic histories from sociocultural histories.

During our conversation, Soodyall articulated her antiracist commit-
ments and how she enacted them through promoting ethical ways of doing
science as a way to challenge practices of colonial and apartheid science
that, as Saul Dubow (1995) argues, relied upon and reinforced biological
notions of race and served to justify race, Deborah Posel (2001) contends, as
a socio-legal construct under apartheid. She was less interested than AGEI
and Ancestry 24 in using DNA to inform sociocultural histories or to spe-
cifically challenge apartheid racial categories. Whereas the LHP recruit-
ment materials had sutured DNA to identity, Soodyall’s informed consent
documents were intended to pull the two apart and make clear that identity
was not defined through biology.

Nonetheless, Soodyall’s emphasis on ethical protocols is another way in
which the LHP was oriented toward struggles over belonging in South
Africa. What it implies is simply that the terms of belonging in South Africa
should promote informed consent and enable participation in scientific
research endeavors aimed at benefiting South Africans. It was important
to avoid inferring links between DNA and identity because if DNA
remained sutured to identity it would wrongly infer race as biogenetic rather
than profess what race really is—a complex social and political category.

An appreciation of how LHP organizers sought to link DNA and identity
in strategic ways to inform struggles over belonging in South Africa need
not impede a critical interrogation of these ethical protocols. Soodyall’s
informed consent documents disavowed DNA as identity, but scholars have
argued that this does not deter the fact that technologies of genetic ancestry
testing reinforce biological race and racial identity by deploying race as a
proxy within their research (Fullwiley 2008; Roberts 2011). The informed
consent documents also sought to distinguish genetic histories from socio-
cultural understandings, but as El-Haj (2012) reminds us, genetic ancestry is
always inherently about both. Most notably, Soodyall’s intervention via
informed consent is also limited in its capacity to challenge colonial and
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apartheid histories, given its framing through the narrow terms of bioethics.
Unfortunately, its reliance on filling out forms served to limit and undercut
Soodyall’s antiracist commitments. By shifting the language from “who we
are” to a “who am I,” the informed consent documents changed the LHP’s
emphasis on a collective sense of belonging to one of individual belonging.
As Reardon (2013) points out, that the institutionalized practices of
bioethics are structured around the rights of individuals inherently limits
the ability of science to address more collective concerns. As a result, this
article argues, the LHP’s bioethical protocols are better understood not as
making meaningful antiracist interventions but as aligning more closely
with a South African nonracial politics. While bioethics and informed con-
sent remain necessary features of a postcolonial technoscience attempting
to build new relationships between science and society in the shadow of
colonial and apartheid legacies, they alone are not enough, as they fail to
address how science contributes to modes of inclusion and exclusion more
broadly. Soodyall herself would likely concede these points as she attempts
to reimagine what bioethics might look like for genetic research in South
Africa broadly through her work as general secretary of the Academy of
Science of South Africa.

Participants: DNA Can Only “Show You Where
You Come From”

The interests of the LHP’s organizers were also not necessarily the same as
those who agreed to participate in it. Based on interviews in 2010 with
eighteen individual participants, this section examines how their interpreta-
tions corresponded (or not) to the meanings that LHP’s recruitment and
informed consent documents assigned to genetic ancestry testing.”' This
provides insights into how the LHP enabled a postapartheid genome flex-
ible enough to also encompass participants’ different understandings of
genetic ancestry testing.

When I asked participants why they partook in the LHP, their reasons
departed somewhat from those promoted by the LHP. Perhaps most nota-
bly, they expressed a desire to learn where they came from, not who they
were. A man who identified only as being from Rwanda said he was curious
about what the testing results “would show you,” while another man who
identified as black but from Nigeria wanted to “find out more about my sort
of ancient roots.”*> A woman who described herself as African and from
northern Sudan similarly asserted her interest in “know[ing] from where
you come from. Your origin. Your roots.”** Although the LHP was pitched
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as a project of national belonging, its privileging of a common African
origin appealed to these participants. Those who self-identified as white
and South African also shared similar interests in learning about their
origins. One woman explained that she “wanted to know where my ancient,
ancient, ancient group on my mother’s side came from,” while another man
reported that “I have always been interested in learning a bit more about my
far ancestry.”** Another women noted, “I was really interested to find out
more about my sort of ancient roots because I know a bit about my not-so-
distant history and where everybody came from. But [ was quite keen to find
out a little bit more.”*° Participants who self-identified as colored
expressed a similar desire to learn about where they came from. When
asked about why they participated in the LHP, one man said he was curious
about “where I come from” and another replied, “Where do I come from?
My origins. My parent’s origins. My mother’s origins. My father’s origins.
So, when I have an opportunity to have myself checked for my—to know
my DNA, I took the opportunity to go there.”?® Although this interest in
origins corresponded with how the LHP was promoted, participants articu-
lated genetic ancestry as a way to learn “where I come from” rather than
who we are or who I am. They understood genetic ancestry in terms of
descent and less as something that could inform their sense of self or
national belonging.

In the same vein, participants were less willing to give DNA the power to
change their sense of identity. When asked if their genetic ancestry results
had impacted their sense of identity, the previously quoted South African
white woman declared, “It’s another piece of my complete puzzle. But it’s
not connected to my identity,” while a white man from South Africa
asserted that “it didn’t change any of my thinking about who I am or what
[ am or what I stand for.”?’ Likewise, the same aforementioned man who
self-identified as black and from Nigeria replied, insisted that “No. No. No.
No. ... Identity is something which is much more complex, you know. Who
I am. It’s something which I think I need to figure out myself. It didn’t
change my identity. I just felt a sense of connection to somewhere which I
never knew before.”?® Similarly, a male participant from South Africa
explained to me how his genetic ancestry results did not change his identity.
His family had been classified as colored under apartheid and what the
results told him about his ancestry “wasn’t new,” but the “confirmation
that this is where I come from was great. And it was especially great
because of the roots going back to the very first people.”*’ For this and
the other participants I spoke with, DNA did not equal identity and could
not tell them who they were. The genetic ancestry results merely served as
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additional information to self-fashion into their already established sense of
identity (Nelson 2008).

Although participants declined to understand genetic ancestry as inform-
ing who they were, they tended to accept the LHP’s privileging of a com-
mon African ancestor. One of the previously noted white women from
South Africa declared that “we are all just part of each other and we share
a common ancestor. ... We are all in Africa and we share a common bond
through that.”*° The male respondent from Rwanda professed that “I really
wish every one can have the test and they know where they is coming from
all. When we have the same ancestor and then after that we not see that this
guy belong to this race and that one belong to that one. So, it actually opens
your mind about how you see people.”*' A common genetic ancestor
offered him a way to cut through racial categories and see a shared human-
ity. Another man from South Africa whose family was classified as colored
similarly stated that:

Humankind starts in Africa. If we can accept that, we can begin to heal. I
just—during the week—just a few days ago, I spoke to a group of American
people, of the older generation. And I told them about, you know, what
science says. And I said we are all related. Your forbearers are African and
my forbearers are African. We are family. And, of course, I’'m sure that they
thought that I was bonkers. But, yes, these were all white people—white
American people. And this is what I do all the time.*?

For this participant, genetic ancestry testing and its assumption of a uni-
versal African origin offered a way to heal from apartheid but also make
connections across national borders.

This notion of a common African ancestor clearly appealed to partici-
pants’ desires for a nonracial future. As Achille Mbembe noted in a 2014
Mail & Guardian article, “At its most utopian, nonracialism gestures
towards a future when structures of racism will be dismantled and all forms
of racial injury and trauma will be healed.”** The LHP designed a post-
apartheid genome informed by this utopian sense of nonracialism. At the
same time though, as Goldberg (2009) warns, the espousing of a universal
African identity and its associated color-blind assumptions supports a com-
mitment that is nonracial rather than antiracist, which can too easily lead to
a lack of attention to the structures and harms of racism. The LHP’s post-
apartheid genome may have promoted a sense of genetic difference and
sameness, but it is incapable of attending to historical and ongoing inequal-
ities that shape those relations. STS scholars should be critical of how
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acceptance of a common genetic African ancestor neatly aligns with South
Africa’s nonracial politics, while also being attentive to the powerful way in
which participants embrace genetic notions of a common African ancestor
to make sense of race. When asked if genetic ancestry testing could help end
racism, at least one participant who found healing in a common African
origin recognized the limitations of this genetic relatedness, insisting, “It
doesn’t go far enough. What has been for centuries is not going to end
tomorrow. It’s a long, long process.”>*

Conclusion

This article has revealed how LHP organizers crafted a vision of a post-
apartheid genome that could unite their competing interests and the parti-
cipants but also pointed out how its close alignment with a South African
politics of nonracial multiculturalism undercuts its antiracist potential.
Through this examination, it has argued that the contradictory tendencies
among recruitment materials, consent documents, and participant experi-
ences were central to the making of this nonracial postapartheid genome.
Like the contradictory subject positions and interests of the broader post-
apartheid condition, this postapartheid genome was a historical formation
meant to enable the practice of science within the messy terrain of South
African politics and belonging. At the same time, it offers a conceptual
analytic that can provide insights into the particular makings and possibi-
lities of postcolonial technoscience projects, even as its usefulness may be
restricted by the very terms of its historical existence, ensconced within the
fraught tensions of postcolonial conditions, subjectivities, politics, and cri-
tiques that are never far from the very legacies of violence from which they
seek to depart.

Nonetheless, many scientists who live and work in South Africa remain
committed to crafting an antiracist postapartheid genome. Despite the ines-
capable dilemma that genomics and histories of racial science both privi-
lege the authority of biology to understand what it is to be human (El-Haj
2012), it remains important to reimagine ways of doing genomics that are
governed less by narrow principles of bioethics or empty practices of token
inclusion and more by a meaningful sense of justice. An antiracist post-
apartheid genome may find direction through what Native legal scholar
Rebecca Tsosie (2007) refers to as an “intercultural justice” that takes
different cultures and values into account while being responsive to histori-
cally subordinated groups such as indigenous peoples. An antiracist post-
apartheid genome might draw insights from Reardon’s (2013) notion of a
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“situated, speculative justice” that can enable both science and justice or
from Kim TallBear’s (2013) indigenous feminist approach to DNA politics
that decolonizes and reframes genomics to meet the interests and needs of
historically marginalized groups. South African researchers—such as Wil-
mot James, Himla Soodyall, and others such as Jantina de Vries and Michel
Pepper (2012) and Ramsay et al. (2014)—have already begun to interrogate
normative practices of bioethics as they attempt to reimagine possibilities
for a postapartheid genome that can engage in the ongoing process of
antiracist work. This is a future worth imagining—one that envisions a
technoscience robust enough to dismantle structures of racism and creative
enough to build a meaningful nonracial future.
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1. http://www.agei.org.za (accessed June 6, 2012).
2. http://www.agei.org.za (accessed June 6, 2012).
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11.

13.

14.

15.

16.

17.

. Interview with Wilmot James, in South Africa, April 16, 2009 (on file with

author).

. Interview with Wilmot James, in South Africa, April 16, 2009 (on file with

author).

. The Living History Project (LHP) was not a government-funded research proj-

ect but rather financed by Ancestry 24. This partially explains why tests were
free to the first 300 participants and then 1,000R (US$140) thereafter. In con-
trast, an official genomics research project would typically compensate indi-
viduals for their time in participating.

. Interview with Wilmot James, in South Africa, April 16, 2009 (on file with

author). Media 24 would sell its interest in Ancestry 24’s genealogy division to
the well-known Ancestry.com website in 2013. See http://www.ancestry.com/a
ncestry24 (accessed April 13, 2016).

. http://www.ancstry24.co.za (accessed June 1, 2012).
. Interview with Wilmot James, in South Africa, April 16, 2009 (on file with

author).

. Interview with Himla Soodyall, in South Africa, March 11, 2016 (on file with

author).

Although not representative of South Africa as a whole, the 365 participants in
Cape Town self-reported as black (99), white (131), colored (83), Cape Malay
(10), Asian (11), and unknown/other (31). Participants were also not all South
African and hailed from forty-eight different home countries.

By “recruitment materials,” I am generally referring to website content posted
on African Genome Education Institute and Ancestry 24 websites, cited above.

. http://www.agei.org.za (accessed June 6, 2012); http://www.ancstry24.co.za

(accessed June 1, 2012).
http://www.iol.co.za/news/south-africa/we-are-all-settlers-in-sa-366860
(accessed April 13, 2016).

“Statement of Deputy President TM Mbeki, on behalf of the African National
Congress, on the occasion of the adoption by the Constitutional Assembly of
‘The Republic of South Africa Constitution Bill 1996,”” Cape Town, May 8,
1996, available at http://www.anc.org.za/content/i-am-african-thabo-mbekis-
speech-adoption-republic-south-africa-constitution-bill (accessed June 6,
2016).

Wilmot James, “It’s A Very Small World—Seen across the Aeons, through
Countless Generations,” Cape Times, sec. 05, p. 13, February 21, 2008.
Jo-Anne Smetherham, “Genetic Study Reveals the Fallacy of Race in South
Africa,” Cape Times, sec. 05, p. 6, February 21, 2008.

Interview with Himla Soodyall, in South Africa, March 11, 2016 (on file with
author).
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Interview with Wilmot James, in South Africa, April 16, 2009 (on file with
author).

Male participants would learn about their genetic genealogy from both their
maternal and paternal ancestors, but female participants would obtain informa-
tion only about their maternal DNA ancestry. If a participant’s maternal or
paternal DNA ancestry matched someone in the database, it would imply a
common ancestor and shared haplotype group.

Himla Soodyall, “The Living History Project” (information sheet and informed
consent document on file with author).

All interviews were conducted in confidentiality and the names of interviewees
are withheld by mutual agreement. Of the eighteen participants interviewed, ten
self-identified as white, four self-identified as colored, and the remaining four
were non-South African citizens who self-identified as black or African.
Interview with LHP Participant, February 23, 2010, with author via Skype (inter-
view transcript L006 on file with author); Interview with LHP Participant, March
7, 2010, with author via Skype (interview transcript L010 on file with author).
Interview with LHP Participant, March 16, 2010, with author via Skype (inter-
view transcript LO13 on file with author).

Interview with LHP Participant, February 23, 2010, with author via Skype
(interview transcript LO07 on file with author); Interview with LHP Participant,
March 28, 2010, with author via Skype (interview transcript LO18 on file with
author).

Interview with LHP Participant, February 23, 2010, with author via Skype
(interview transcript LOO8 on file with author).

Interview with LHP Participant, March 19, 2010, with author via Skype (inter-
view transcript L014 on file with author).

Interview with LHP Participant, February 23, 2010, with author via Skype
(interview transcript LO07 on file with author); Interview with LHP Participant,
February 24, 2010, with author via Skype (interview transcript L009 on file
with author).

Interview with LHP Participant, March 7, 2010, with author via Skype (inter-
view transcript LO10 on file with author).

Interview with LHP Participant, March 24, 2010, with author via Skype (inter-
view transcript LO15 on file with author).

Interview with LHP Participant, February 23, 2010, with author via Skype
(interview transcript L007 on file with author).

Interview with LHP Participant, February 23, 2010, with author via Skype
(interview transcript L006 on file with author).

Interview with LHP Participant, March 19, 2010, with author via Skype (inter-
view transcript LO14 on file with author).

Downloaded from sth.sagepub.com at INDIANA UNIV on August 29, 2016


http://sth.sagepub.com/

20 Science, Technology, & Human Values

33. For more information, see http://mg.co.za/article/2014-07-17-blind-to-colour-o
r-just-blind (accessed April 13, 2016).

34. Interview with LHP Participant, March 19, 2010, with author via Skype
(interview transcript L014 on file with author).

References

Bauer, Susanne. 2014. “Virtual Geographies of Belonging: The Case of Soviet and
Post-Soviet Human Genetic Diversity Research.” Science, Technology, &
Human Values 39 (4): 511-37.

Benjamin, Ruha. 2009. “A Lab of Their Own: Genomic Sovereignty as Postcolonial
Science Policy.” Policy and Society 28: 341-55.

Bliss, Catherine. 2012. Race Decoded: The Genomic Fight for Social Justice. Stan-
ford, CA: Stanford University Press.

Bolnick, Deborah A. 2008. “Individual Ancestry Inference and the Reification of
Race as a Biological Phenomenon.” In Revisiting Race in a Genomic Age, edited
by Barbara A. Koenig, Sandra Soo-Jin Lee, and Sarah S. Richardson, 21-38. New
Brunswick, NJ: Rutgers University Press.

Bystrom, Kerry. 2009. “The DNA of the Democratic South Africa: Ancestral Maps,
Family Trees, Genealogical Fictions.” Journal of Southern African Studies 35
(1): 223-35.

Comaroff, Jean, and L. Comaroff. 2001. “Naturing the Nation: Aliens, Apocalypse
and the Postcolonial State.” Journal of Southern African Studies 27 (3): 627-51.

Comaroff, John L., and Jean Comaroff. 2009. Ethnicity, Inc. Chicago: The Univer-
sity of Chicago Press.

de Vries, Jantina, and Michael Pepper. 2012. “Genomic Sovereignty and the Afri-
can Promise: Mining the African Genome for the Benefit of Africa.” Journal of
Medical Ethics 38 (8): 474-78.

Dubow, Saul. 1995. Scientific Racism in Modern South Africa. Cambridge, UK:
Cambridge University Press.

Duster, Troy. 2003. Backdoor to Eugenics. 2nd ed. New York: Routledge.

El-Haj, Nadia Abu. 2012. The Genealogical Science: The Search for Jewish Origins
and the Politics of Epistemology. Chicago: University of Chicago.

Foucault, Michel. 1988. “Technologies of the Self.” In Technologies of the Self: A
Seminar with Michel Foucault, edited by Luther, H. Martin, Huck Gutman, and
Patrick H. Hutton, 16-49. Ambherst: The University of Massachusetts Press.

Fullwiley, Duana. 2008. “The Biologistical Construction of Race: “Admixture”
Technology and the New Genetic Medicine.” Social Studies of Science 38 (5):
695-735.

Goldberg, David Theo. 2009. The Threat of Race. Malden, MA: Wiley-Blackwell.

Downloaded from sth.sagepub.com at INDIANA UNIV on August 29, 2016


http://mg.co.za/article/2014-07-17-blind-to-colour-or-just-blind
http://mg.co.za/article/2014-07-17-blind-to-colour-or-just-blind
http://sth.sagepub.com/

Foster 21

Hamilton, Jennifer. 2012. “The Genetic Ancestor.” In Genetics and the Unsettled
Past: The Collision of DNA, Race, and History, edited by Keith Wailoo, Alondra
Nelson, and Catherine Lee, 266-78. New Brunswick, NJ: Rutgers University
Press.

James, Wilmot. 2010. Nature’s Gifts: Why We Are the Way We Are. Johanesburg,
SA: Wits University Press.

Kahn, Jonathan. 2008. “Exploiting Race in Drug Development: BiDil’s Interim
Model of Pharmacogenomics.” Social Studies of Science 38 (5): 737-58.

Lorde, Audre. 1984. Sister Outsider: Essays and Speeches. Trumansburg, NY:
Crossing Press.

M’charek, Amade, Katharina Schramm, and David Skinner. 2014. “Technologies of
Belonging: The Absent Presence of Race in Europe.” Science, Technology, &
Human Values 39 (4): 459-67.

Minh-Ha, Trinh T. 1989. Woman, Native, Other: Writing Postcoloniality and
Feminism. Bloomington: Indiana University Press.

Mohanty, Chandra Talpade. (1991) 1997. “Under Western Eyes: Feminist Scholar-
ship and Colonial Discourse.” In Dangerous Liaisons: Gender, Nation, & Post-
colonial Perspectives, edited by Anne McClintock, Aamir Mufti, and Ella
Shohat, 255-77. Minneapolis: Minnesota University Press.

Nelson, Alondra. 2008. “Bio Science: Genetic Genealogy Testing and the Pursuit of
African Ancestry.” Social Studies of Science 38 (5): 759-83.

Nelson, Alondra. 2016. The Social Life of DNA: Race, Reparations, and Reconci-
liation after the Genome. Boston, MA: Beacon Press.

Nuttall, Sarah. 2001. “Subjectivities of Whiteness.” African Studies Review 44 (2):
115-40.

Palmié, Stephan. 2007. “Genomics, Divination, ‘Racecraft.””” American Ethnologist
34 (2): 205-22.

Pollock, Anne. 2014. “Places of Pharmaceutical Knowledge-making: Global
Health, Postcolonial Science, and Hope in South African Drug Discovery.”
Social Studies of Science 44 (6): 848-73.

Posel, Deborah. 2001. “Race as Common Sense: Racial Classification in Twentieth-
century South Africa.” African Studies Review 44 (2): 87-113.

Rajagopalan, Ramya, and Joan H. Fujimura. 2012. “Making History via DNA,
Making DNA from History: Deconstructing the Race-disease Connection in
Admixture Mapping.” In Genetics and the Unsettled Past: The Collision of
DNA, Race, and History, edited by Keith Wailoo, Alondra Nelson, and Catherine
Lee, 143-63. New Brunswick, NJ: Rutgers University Press.

Ramsay, Michéle, Jantina de Vries, Shane A. Norris, and Osman Sankoh. 2014.
“Ethical Issues in Genome Research on the African Continent: Experiences and
Challenges to Ethics Review Committees.” Human Genomics 8 (15): 1-6.

Downloaded from sth.sagepub.com at INDIANA UNIV on August 29, 2016


http://sth.sagepub.com/

22 Science, Technology, & Human Values

Reardon, Jenny. 2005. Race to the Finish: Identity and Governance in an Age of
Genomics. Princeton, NJ: Princeton University Press.

Reardon, Jenny. 2012. “The Democratic Anti-racist Genome? Technoscience at the
Limits of Liberalism.” Science as Culture 21 (1): 25-47.

Reardon, Jenny. 2013. “On the Emergence of Science and Justice.” Science, Tech-
nology, & Human Values 38 (2): 176-200.

Roberts, Dorothy E. 2011. Fatal Invention: How Science, Politics, and Big Business
Re-create Race in the Twenty-first Century. New York: The New Press.

Smith, Lindsay. 2013. ““Genetics Is a Study in Faith”: Forensic DNA, Kinship
Analysis, and the Ethics of Care in Post-conflict Latin America.” Scholar &
Feminist Online 11 (3).

Spivak, Gayatri Chakravorty. 1988. “Can the Subaltern Speak?” In Marxism and
the Interpretation of Culture, edited by Cary Nelson and Lawrence Grossberg,
271-316. Urbana: University of Illinois Press.

Subramaniam, Banu. 2013. “Re-owning the Past: DNA and the Politics of Belong-
ing.” In Negotiating Culture: Heritage, Ownership, and Intellectual Property,
edited by L. La Follette, 147-69. Ambherst: University of Massachusetts Press.

TallBear, Kim. 2013. Native American DNA: Tribal Belonging and the False Prom-
ise of Genetic Science. Minneapolis: University of Minnesota Press.

Tamarkin, Noah. 2014. “Genetic Diaspora: Producing Knowledge of Genes and
Jews in Rural South Africa.” Cultural Anthropology 29 (3): 552-74.

Tsosie, Rebecca. 2007. “Cultural Challenges to Biotechnology: Native American
Genetic Resources and the Concept of Cultural Harm.” Journal of Law, Medi-
cine, and Ethics 35 (3): 396-411.

Author Biography

Laura A. Foster is Assistant Professor of Gender Studies at Indiana University—
Bloomington, where she is also Affiliate Faculty in the IU Maurer School of Law
and African Studies Program. She is also a Senior Research Associate in the Intel-
lectual Property Unit at University of Cape Town Faculty of Law. Her current book
project examines how contestations over patent ownership rights, Indigenous San
knowledge, and Hoodia plants in South Africa present emerging sites of struggle
over who does and does not belong.

Downloaded from sth.sagepub.com at INDIANA UNIV on August 29, 2016


http://sth.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


