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Abstract

Population genetics studies, coupling genealogical and genetie information, are being

launched in many places around the world. Examples include commercial projeets,

scientific inquiries ioto the determinants ofdisease, efforts to better understand healthcare

oeeds, and attempts to trace the histories ofgroups. Two such studies have been

launched in Iceland and Québec. One of the motives for the creation ofand participation

in these projects is a personaI interest in learning about one' s genetic lineage and a

collective pride io a putative national genetie identity. In this thesis l will be examiniog

how new genetic information has been drawn iota cIaims ofnational identity and how

genetic technologies have been used to create imagined geoetically homogenous

communities.

Abstract (French)

La recherche des populations génétique, accouplement généalogique et l'information

génétique, sont lancées dans beaucoup d'endroits autour du monde. Les exemples

incluent des projets commerciaux, des enquêtes scientifiques dans les causes

déterminantes de la maladie, des efforts de comprendre mieux les besoins de healthcare,

et des tentatives de tracer les histoires des groupes. Deux telles études ont été lancées en

Iceland et Québec. Un des motifs pour la création de et la participation à ces projets est

un intérêt personnel en se renseignant sur la lignée génétique d'one.s et une fierté

collective dans une identité génétique nationale putative. Dans cette thèse j'examinerai à

quel point la nouvelle information génétique a été tirée dans des réclamations d'identité
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nationale et comment des technologies génétiques ont été employées pour créer les

communautés génétiquement homogenous imaginées.
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PART 1: Nationalism and biological national identities

Section i: The origins of the concept ofnational identity

Nationalism and national identity are commonly acknowledged concepts around much of

the world today. Their existence is often taken for granted, as though they have

continuously existed throughout different times and spaces. However these concepts, as

a means to identify groups emerged relatively recently. Benedict Anderson and Anthony

Smith, among others, have emphasized the historical embeddedness of nationalisme In

/magined Communities, Anderson describes nationality, nation-ness and nationalism as

"cultural artefacts ofa particular kind." (Anderson 1991: 4)1 These cultural artefacts

were brought together at the end ofthe ISth century by a "complex 'crossing' ofdiscrete

historical forces" in Western Europe. (Anderson 1991: 4) One 'artefact' was the fall of

religion during this period, which he daims led to the loss ofhelief in paradise and

salvation. Uncertainty about the origins ofhumans was aise created by the fall of

religion. Nationalism filled these gaps and created a sense ofcontinuity out of fatality

and meariing out ofcontingency. (Anderson 1991: Il) Another historical force

weakened at this time was natural organization of societies in a hierarchical manner

under high centres, such as monarchs. Anderson describes it as "no surprise" that a new

means oflinking fraternity, power and time was sought out. (Anderson 1991: 36)

Anderson' s thesis attributes the creation of nationalism to these cultural and temporal

particularities of the ISth century.

Anthony Smith also emphasizes the invented nature of the nation and describes

nationalism as a historical movement ''par excellence." Like Anderson, Smith asserts

1 For titis essay, l am using the revised edition of Anderson's book, originally published in 1983.
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that nationalism ooly emerged in a particular epoch ofEuropean history; it is a sentiment

or movement that ooly manifests itselfin specifie historical situations. (Smith 1992: 58)

However, Smith describes nationalism as an instrumental movement, Anderson does not.

For example, according to Smith, in pursuit ofpolitically motivated goals, a group May

create myths oftheir past to invent a national identity. This national identity could then

be incorporated ioto a political movement with the goal ofcreating a nation.

The ongin of the concept ofnational identity is often traced to Johann Gottfried Herder

(1744-1803). Herder's writings on the nation reflected the Enlightenment ideals ofhis

day, emphasizing the subjective over the objective, while rejecting universal,

discoverable, and timeless laws. (Berlin 1976: 145) His beliefthat "every activity,

situation, historical period, or civilization possessed a unique character," is reflected in

his statement, "We live in a world we ourselves create." (quoted in Berlin 1976: 143)

Herder introduced new concepts through his writings, notably populism and pluralism.

Populism is described as "the beliefin the value ofbelonging to a group or culture." For

Herder, this was not a political concept; in faet it opposed the concept of political

nationalism by targeting 'grass roots' groups rather than 'etatists,.2 (Berlin 1976: 153,

183) The concept ofpluralism introduces "the beliefnot merely in the multiplicity, but in

the incommensurability, of the values of different cultures and societies and, in addition,

in the incompatibility of equally valid ideaIs." Pluralism was revolutionary in its 'radical

denial' ofa single "Great Society" in which a "broad identity or similarity ofpurpose in

ail known fonns of human activity, universal and timeless goals of men" was recognized.

2 Berlin points out that despite Herder's intentions, historically populism bas "provided the soil in which
blind xenophobia and irrationaIism grew to dangerous heights.n (Berlin 1976: 18~)

6
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Herder's concept ofpluralism introduced the idea that different civilizations grow in

ditrerent ways, pursue different goals, embody different ways of living and are dominated

by different attitudes towards life. (Berlin 1976: 153, 209, 210) The concept ofpluralism

contributed directly to the concept ofdistinct national identities. Together, populism and

pluralism are central to Herder's concept ornational identity.

Although Herder coined the word Nationalismus, his version of national identity was

panicular in its orientation, it did not have the competitive aspect often associated with

the nationalism today. (Berlin 1976: 181) Herder's form ofnational identity was based

on a collection ofindividual attachments to one's "family, language, one's own city,

one's own country," and the country's traditions. (Berlin 1976:157) Attachment or pride

in these aspects of identity, was not based on a ranking of other nations versus one's own.

Rather, it was based on a celebration3 of the unique spirit ofGermany' s national

character. Herder viewed nations as· comparable but not commensurable. {Berlin 1976:

149, 181) According ta Berlin, Herder's view of the nation and society, "is closer ta the

anarchism ofThoreau or Proudhon or Kropotkin, and ta the conception ofa culture

(Bildung) ofwhich such liberals as Goethe and Humboldt were proponents, than ta the

ideals ofFichte or Hegel or political socialists." (Berlin 1976: 181) Herder detested the

state and the power and domination ofgovernment and bureaucracy. (Berlin 1976: 157,

181, 183) His aim was not political self-determination, but cultural self-detennination.

Despite his cultural fonnulation ofNaltionalismus, it is clear that this conception of

national identity could have been an early stage of an aggressive and state-based fonn of

3 Celebratio~ or celebrate, is the word Berlin used in reference to Herder's writings on Gennany. "He
celebrates Gennan beginnings, because theyare pan of, and ilIuminale, ms 0\\11 civilization... tt (Berlin
1976: 181)

7



•

•

•

nationalism even ifHerder did not aspire ta these later stages. (Berlin 1976: 182, 184)

For Herder, nationality was a cultural attribute. Society and culture were organic entities

and language, tradition, cultural heritage were the most lvivid expressions' of the Seele

des Vo/kes; they were central ta Herder's concept ofa nation. (Berlin 1976: 149, 183)

But was Herder' s Na/tiona/ismus a form ofnationalisrn, that is a willingness ta defend

his cultural heritage and celebrate his civilization? Yes, according to Berlin, in the

l'obvious sense" ofa pride in one' s group. Though his formulation ofNationa/ismus was

limited to culture and anti-political in its orientation, Herder's work marks the origin of

contemporary concepts of l nationalism' and l national identity'.

There are many forms ofnationalism, two ofthese are particularly interesting for this

paper. John Hutchinson's concept oflcultural nationalism' resembles Herder's

Nationa/ismus. (chapter six in Smith 1992) Similar ta Herder's form ofnationalis~

Hutchinson describes cultural nationalism as absent of political goals. It originates

outside of the state among historical scholars and artists. Resembling Herder's

nationalism, cultural nationalism is based upon 'love' ofa group's common heritage and

a celebration of the distinctiveness4 ofa society. Herder and Hutchinson' s concepts

differ in that Hutchinson' s concept ofcultural nationalism is based upon ranking one' s

nation above others, an idea that Herder condemned. Hutchinson traces cultural

nationalism back to the late 18th century. He suggests that it arises in response to a social

crisis within a group, oRen during the integration of new, or 'modem' ideas, people or

~ nus celebration often takes place by drawing upon traditional practices and 'myths' to regenerate the
present culture.

8
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institutions. (Hutchinson 1992: 106, 110) Hutchinson daims that in these times ofcrisis,

groups draw upon their past, as it is described by historians and artists, to promote

regeneration oftheir society according to the tenets of"indigenous cultures and

institutions." The goal is a new 'golden age' oftheir society. (Hutchinson 1992: 107)

The process ofpromoting cultural nationalism in this way, according ta Hutchinson,

involves "myth making." Intellectuals:

combine a romantic search for meaning with a scientitic zeal ta establish on authoritative
foundations the nation's honour as a distinctive people with a high civilization and the
laws ofits development. These histories typically present a set ofmythic patterns: a
migration story, the lime ofsettIement, a golden age ofcultural splendour, the faIl ioto a
dark age, a period of regeneration, perhaps beginning in the present. (Hutchinson 1992:
103)

Though not political in its original phases, Hutchinson suggests that cultural nationalism

regularly gives way to political nationalism. (Hutchinson 1992: Ill) Political

nationalism, in contrast to cultural nationalism, aims to create an autonomous state based

on common citizenship and egality (at Ieast in its ideaI form). PoliticaI nationalism - i.e.

the pursuit ofan autonoffiOUS state - resembles Ernest Gellner' s concept of nationalisffi.

-
According to Gellner, nationalism is "a theory ofpoliticallegitimacy, which requires that

ethnic boundaries should not cut across political ones, and, in particular, that ethnic

boundaries within a given state... should not separate the power holders from the rest."

(Gellner 1983: 1) The introduction ofethnicity into nationalism raises the issue of the

raie ofhiology in the nation. Different from national sentiments based on culture,

language and tradition, biological or ethnie nationalism represents another powerful force

in the creation and attribution ofmembership and identity.

Section ii: Biological models orthe 19th century

9
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Hereditary ttansmission applies ta psychical peculiarities as weil as ta physical
peculiarities. While the modified bodily structure produced by new habits is bequeathed
to future generations... It needs ooly ta contrastnationaI choracters to see that mental
peculiarities caused by habit become hereditary. We know tbat there are warlike~

peaceful~ nomadic~ maritime~ hunting~ commercial, races - races that are independent or
slavish, active or slothful; we know that many ofthese, ifnot ail, have a common origin;
and hence it is inferable that these varieties ofdisposition, which have evident relations to
modes of life, have been gradually produced in the course ofgenerations. (Herbert
Spencer quoted in Stocking 1968: 240~ emphasis added)

Beginning in the 191h century, studies ofthe natural histories ofplants, animais and

humans led scholars and the educated masses to consider their species in a new light.

The differences between groups that had previously been explained by cultural traditions

were increasingly attributed to differences ofbiology and 'race.' In 1809, J.B. Lamarck

published Philosophie Zoologique~ which Ernst Haeckel describes as "the first scientific

oudine ofa real history of the evolution ofSpecies." Haeckel also points out that the

effect ofthis "remarkable and important book" was none. Lamarck's work was not

understood. In Philosophie Zoologique~ Lamarck outlined how differences emerged

between distinct species and 'races.' He attributed present particularities to "former

changes ofoccupatio~ and... acquired habits." (Haeckel 1898: 70, 79, 83) His theory of

transmutation, Le. acquired change over generations as a result of choice and habit~

influenced his contemporaries~ ideas about ontogeny. However, his work failed to have a

significant impact on phylogenetic understandings ofhumans.

It was only 50 years later, with the publication ofDarwin's Origin ofthe Species, that the

significant developments in the biological sciences during the early 19th century were

recognized. Through their inclusion in Darwin's theory ofevolution, these developments

became more widely understood and reached a broader audience, influencing social and

scientific thought. The most revolutionary aspect ofDarwin's theory relates to his

10
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description ofthe mechanical nature ofthe modification ofanimaIs and plants throughout

the evolutionary process. That is to say, he attributed evolution to non-purposive causes.

Darwin also succeeded in moving beyond an ontogenetic study ofspecies and was able to

construct a phylogenetic account ofadaptation. In 18595
, Darwin did not apply his

theories ofadaptation and heredity to humans, limiting himself to a discussion ofplants

and animaIs (humans were not included in this latter group). However, others seized his

concepts and took the next step. In 1863, both Thomas Henry Huxley and Karl VOgt6

published papers on the ongins ofman. Darwin published his account orthe evolution of

humans in 1871, though this work was largely focused on the influence ofsexual

selection in reproduction on the evolution ofhumans. He believed that more offspring

would be born to people who had the most desirable traits to the opposite sex. (Haeckel

1898: 100-103) Although Darwin discussed the mechanical nature7
ofevolution~ the

specifie means of hereditary transmission was not identified in his research. An

understanding of hereditary transmission of traits was not reached for more than four

decades after the publication ofOrigill ofthe Species.

The 'missing link' in Darwin's theory was discovered~ or rather, rediscovered, in 1900.

Written in 1865t Gregor Mendel's paper on the 'particulates ofheredityt described the

process of hereditary transmission in terms of'unit characters. t Mendel c1aimed that

these unit characters were responsible for the discontinuously altemating passage of

s 1859 was the year in which O,.igin ofthe Species was published.
6 Vo~ though he applied Danvin 's theory ofevolution to hwnans, ttaced their ongins back to apes.
refusing to examine any evolutionary developments prior to apes (Haekel traced an evolutionary path from
hwnans back to amocbas). (Haeke11898: xxix)
7 Haekel uses the teon 'mechanical' to describe the evolutionary process round in Darwin's theory. Haekel
contrasts this mechanical theory ofevolution to what he describes as 'purposive' accounts ofevolution.
(Haekel 1898: 17)
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charaeteristics from parents to the next generations. That is to say, if a parental trait were

dominant, it would be expressed in the next generation. If the trait were recessive, it

would not appear in the next generation. (Chase 1977: 189; Stocking 1968: 174) This

view challenged the 'blending theory/ a popular concept at the tum of the century.

According to the blending theory, children's heredity was a combination of the hereditary

traits of parents and the average of the total hereditary traits of their ancestors. The

practice associated with this theory was called biometry8, and specialists ofbiometric

techniques claimed the ability to calculate the rate at which traits would be transmitted

between generations. AIthough these two views seemed incompatible one hundred years

ago, the former involving discontinuous and the latter continuous transmission of traits,

together, they would fonn the basis ofmodem genetics. At the tum ofthe century, the

immediate social importance ofMendelian genetics was its influence on interpretations

of 'racial' differences. Certain characteristics were presumed to be intrinsic to each race

and these differences could not be modified by environmentaI conditions (culture, living

conditions, education, health care). For those eager to prove biological differences

between the 'races,' Mendel' s theory supported the importance of'nature' over 'nurture. '

(proetor 1988: 145 - chapter 5 in Stocking 1988)

Section iii: Social theories drawn from 19th century biological models. biological

nationalism. and racism

Lamarckian, Darwinian, and Mendelian theories introduced the concepts of 'race' and

'species t inta biological discaurses on human difference. The thearies were used in both

1 Sir Francis Galton \Vas a leading biometrist in the Iate l9th and early 20th centuries.

12
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scientific and social commentaries. Examples ofthe latter include Social Darwinism and

theories ofhuman 'racial' evolution. By the mid-19th century, rather than describing

groups as culturally superior ta others, differences were cast in tenns ofscientific

superiority ofparticular 'races.' Races were organized in a hierarchical manner, ranked

according to the traits ascribed to their group, their geographical origin, and level of

cultural development, which was seen as the outcome and perpetuator of this racial

superiority. A new relationship was construeted between culture and human evolution.9

George Stocking notes "the assumption ofwhite superiority was certainly not original

with Victorian evolutionists; yet the interrelation of the theories ofcultural and organic

evolution, with their implicit hierarchy ofrace, gave it a new rationale." (Stocking 1968:

122) AIthough a beliefin the existence of multiple human 'races' was common, a

consensus did not exist in terms of the number of'races.' However, some consistencies

appeared among their groupings and in the ranking ofsorne categories.

'Negroes, , Tasmanians and Australians usually fell at the bottom ofthe 'racial' hierarchy.

These 'savages' were believed to represent an early version ofhumans who were

fundamentally different from 'civiIized' men iO
, differing in their basic human nature,

according to Spencer. (Stocking 1968: 117) Their mental capacity, whose development

Spencer tied cIosely to environmental factors, was thought ta reach only the level of

sensation, rarely rising above this level and "the simple representative feelings associated

9 The relationsrup that Spencer saw between society and mental evolution is an e:<ample of his Lamarkian
theoretica1 foundations. He believed that the "inherent savage mentality produced a certain type of social
life; but savage sociallife... a1so produced the hereditaly savage mentality." Spencer claimed that the
~primitive man' could not evolve higher mental capacities in the absence ofa "fit enviromnent.'~but "his
progress was retarded by the absence ofcapacities which ooly progress could bring." (Spencer quoted in
Stocking 1968: 118)
10 1refer ta men at this point because women were sometimes portrayed as sharing characteristics with the
lower 'races.'
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with them (the sensations)." (Spencer quoted in Stocking 1968: 117) E.B. Tylor believed

that the brains ofAfricans and Europeans were not only funetionally different, but a1so

structurally different. Thus, biology separated these two groups, the Africans being the

ancestors of the "progressive" Europeans. (Stocking 1968: 115-6) In the 19th century

'racial' hierarchy, Asians were generally considered ta be one step above the 'savages'

toward civilization. Though it was believed that Asians were legs 'aggressive' and 'lazy'

than Africans, they were still a large step below Europeans.

More inconsistencies in the division and ranking of 'races' appear when the 'white race'

is considered. White skin was consistently associated with civilization. (Stocking 1968:

131) But even among white·skinned human there existed a distinct hierarchy. For

instance, Tylor believed that the peasants in his own society shared a less civilized brain

structure with Africans. It is uncertain, however, to what degree different brain structures

were seen to shape cultures or be shaped by them, according to Tylor's theory. (Stocking

1968: 116) It was generally believed that the upper c1ass were ofbetter 'stock' than the

lower class.

There were also strict divisions between the 'white races' in Germany. Léon Poliakov

suggests that at the beginning ofthe 19th century, social and economic changes threw

previously existing means ofdividing groups, such as Gennans and Jews, into confusion.

Older juxtapositions ofgroups according to religions distinctions also became blurred in

a secularized society. (poliakov 1975: 286-91) In the wake ofthese internai confusions,

14
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several new and competing views of man's history appeared. Among these was a new

"Aryan myth" of the origin of the Aryan 'race.'

Poliakov suggests that at this time, everything indicated, "Europe was looking for new

ancestors." (poliakov 1975: 314) Histories and hierarchies of 'races' replaced aider

means ofdistinguishing between different groups ofpeople. However, theorists were

still bound by certain traditional ideas and 50, in organizing and dividing the 'races' inta

categories, Many scholars looked back to the Bible. The division fell into three races,

echoing the myth ofNoah's three sons. Africans were labelled the "Hamites," Jews were

labelled the "Semites," and white people were given the label "Japhetites." However,

Germans protested this name and instead chose "Aryan" as the label oftheir 'race,' being

derived trom the term 'honour.' (poliakov 1975: 316-8; Stocking 1988: 4_5)11 These

labels differentiated between white and non-white people, but also supported a distinction

between the white 'races.' The German Aryans were the most pure ofthese people,

followed-by the Danes and Anglo-Saxons. 12 The Jews were placed far below the Aryans

and Anglo-Saxons. New race-based prejudices replacing the old religious divisions

previously used ta compare and rank the groups. (poliakov 1975: 291)

The distinctions between the white 'races' were also tied closely to their environment.

For instance, the Celts, who had Llost' their blue eyes and blond hair (presumed to be the

11 The distinction of these three "races' can be traced back to the 16lh century, although at the earlier lime
the groups were considered different Ltribes' or 'nations,' differentiated by their languages. (Stocking L988:
4 - incidentally, in this case Stocking references Poliakov 1971) What is new about these racial
distinctions in the 19lh century is that they reference biological 'racial' differences. The addition ofan
Aryan race is also new.
12 Ofcourse this classification was subjective. The British and the French would Likely have changed the
hïernrchy created by the other.
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result ofan environmental adaptation), were considered less 'pure; than the Anglo­

Saxons. (Blanckaert 1988: 31-2) This emphasis on the environment is another example

ofthe Lamarckian basis of the 191h century hierarchies ofthe 'races.' Tylor's statements

about the lower mental capacities of the peasants reflect the Lamarckian beliefs of these

theorists (here, l include Spencer as weIl). Because of the Lamarckian basis of these

theories, there was a certain degree offlexibility in the 'racial' hierarchies. But this

flexibility was limited to the 'white races.' In the proper (that is, culturally developed

according ta the values ofthe 19th century theorists) environment, individuals and groups

had the potential ta better their traits and improve their 'race.'

Different groups ofEuropeans were ranked based on the purity oftheir 'race.' The

concept ofpurity raises the issue ofblood. 'Blood' was crucial to the 19th century idea of

biological hierarchy. However, the concept of blood as a means ofdistinguishing groups

was not new in the 19th century. Blood had been used as a non-literai means of

describing a line ofpeople who descend from common ancestors (a line of people couId

be traced back to a particular group or 'tribe,' or to a specifie ancestar as in the biblical

example ofShem, Ham and Japheth). Genealogieal studies were used since the 16th

century as a means for people to trace their lines, Of, ta establish the purity of their

'blood' in relation ta a their founder(s). (Stocking 1988: 4-6; Weingart 1999: 410) In the

19th century, blood was still used in this non-literaI or metaphorical way by scholars in

order ta rank the 'races.' That îs, blood was not used in laboratory tests ta bialogically

determine differences between groups. Blood was a symbol ofdifferent people - a

means ta discuss the 'purity' ofa 'race.'(Gilman 1991: 101) However, in the 19lh
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century, this concept ofblood was aIso infused with biological meaning - ditTerent

physical characteristics were associated with 'pure' as opposed to 'degenerate,13 races.

Physical weakness and disease were associated with the 'degenerate races,' though

degeneration was also tied to social conditions. For instance, socially disvalued habits

and trends, such as increased prostitution and alcoholism in Germany were used as proof

of the influence of substandard 'blood.' (proetor 1988: 143) Drawing upon the biologieal

'proof ofhlood-based differences, social theorists such as Joseph Arthur de Gobineau

used the concept of 'blood' to 'evidence' to support his racist daims. From these

examples it becomes clear that the concept ofhlood was used at multiple levels of

explanation in 19th (and early 20th
) century discussions of 'race.'

The concept of evolution, and later, heredity was used to in addition to 'blood' to justify

the hierarchy of 'races.' Social evolution, as explained above, was perceived ta go hand-

in-hand with biological evolution. The superior and 'pure' 'races' were believed to have

evolved into their current stage ofcivilization. This more advanced evolutionary stage of

the 'white race,' and especially the Aryans14, was used to place these groups at the top of

the 'race' hierarchy. The concept ofheredity was based on Gregor Mendel's theory of

inheritance (the earHest form ofgenetie studies), and, like the concept ofblood, heredity

was used to compare and rank 'races.' But instead of refleeting on the purity ofa lineage

or the genealogy ofa group, heredity was used to compare the different 'traits' ofgroups.

Traits were understood to be specifie characteristics that would he passed trom one

generation to the next, such as colour ofeyes, hair, and physicaI features such as a

13 A discussion ofdegeneration follows in this section.
14 The Aryans were also referred to as the Nordics or Teutons.
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particular shape ofnose or foot, or susceptibility ta alcoholism. Particular traits, like

blond haïr and blue eyes, were given greater value than others, while traits such as flat

feet were disvalued because they were associated with a 'lower race.' (Gilman 1991: 39)

Much like the concept of 'blood,' the concept ofgenetic heredity was used to reinforce,

or create, a social hierarchy of the 'races.' Scientific studies were also performed in an

effort to understand the transmission oftraits, but the outcomes and conclusions drawn

from these studies were often heavily influenced by the bias of the scientist. 1S

Joseph Arthur de Gobineau, Francis Galton, Herbert Spencer, and Werner Sombart were

largely responsible for the transfer of 19th century biological theories into social

movements. However, the use ofthese racial concepts was not limited to promoting their

own group. In the case of the Jews, certain oftheir traits were considered superior ta

those of the Germans. For instance, Nietzsche, though German, attributed ta the 'Semitic

race' almost "superhuman powers, and he traced this power to their heredity, to their

'blood. "'. (poliakov 1985: 8-10) It should be pointed out that Nietzsche used the term

'race' in a way that Poliakov believes must have been paradoxical. He did not use race in

the same way as typical racists ofthe 19th century. (poliakov 1985: 10) Another German,

Wilhelm Marr, in his book The Victory ofJudaism over Germanism, attributed the Jewish

dominance in Germany (1871-2) to their "racial qualities." However, Marr was not

attributing superior qualities to the Jews in a complimentary fashion, as had Nietzsche.

IS For example, Eugen Fischer studied and 'proved' thal physical racial traits segregate in a Medelian
fashion based on his 1908 study of the intennarriages between the Dutch and Hottentots. Fischer believed
it was "very probable" thal spiritual or behaviouraJ traits were heritable in the same fashion. His study was
premised on rus concerns about the degeneration of the "magnificent Gennan people" as a result of
intermarriage with Jews. His findings lent weight to bis beliefthat the two 'races' should be segrcgated.
(proctor 1988: 14-1-6)
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He was not accepting their dominance, he was identifying a problem; in 1879 he founded

an anti-Semitic league. (poliakov 1985: 17-18) By praising the intelligence of the Jews,

Marr, among other German scholars, was identifYing a pathology. That is, the Jews were

a social pathology in Germany, victimizing German Christians.

While the Iews were cast as a pathology for cenain oftheir 'supenor qualities,' including

econornic prowess and intelligence, (Gilman 1991: 129) anti-Semites identified other

types of'Jewish pathologies.' These pathologies, unlike the attribution ofgreater

intelligence, were negative qualities. The Jews' racial inferionty, as determined by anti-

Semites, was related to particular diseases and abnormalities associated with Jews. For

example, the Germans associated Jews with syphilis and an 'abnormal' flat foo1. 16 Both

ofthese traits were associated with the inferior status of the Jewish 'race,' considered

abnormal in comparison with the German nOrIn. (Gilman 1991: 55) The Jewish man's

flat foot l7 was considered an atavism, a throw back ta a less evolved race. This trait was

linked tothe ongins ofJews, believed to be in Afric~ and therefore a sign oftheir racial

impurity, having rnixed their 'blood' with Africans. (Gilman 1991: 49) The 'Jewish'

traits were described in biological terms, as part of a social theory, but in sorne cases

particular traits were considered the outcome ofa particular mode oflife. The Iewish

man'sl! flat foot was considered a mark ofhis profession as a merchant, a symbol of

urbanization. Urbanizatîon was also a sign ofdegeneration. (Gilman 1991: 49)

16 That is, the Jew's ~abnorma1' flat foot was contrasted with the 'nonnal' foot associaled with Gennans.
(Gilman 1991: 55)
17 l will focus on the example of the 'lew's foo~' as opposed to syphilis because the association \Vith the
latter 'disease' is rather complex (for instance. Jews \Vere associated "ith the disease and considered
responsible for spreading il. even though their incidence of infection \\'as lower). (Gilman 1991: 96-10 1)
18 The 'aravistic' flat foot was only associated \Vith lewish me~ not women.
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Urban lire was associated with the degeneration of 'races' not ooly in Germany, but also

in other European countries. Social and physical pathologies were thought ta be

concentrated amongst urban dwellers. The city environment was considered unsuitable

for healthy living and was thought ta breed weaknesses. The consumption ofalcohol and

tobacco, along with the poor quality of the city air were thought to further the process of

degeneration. (pick 1989: 190-2) In these theories ofdegeneratio~ the degenerate traits

were acquired through Lamarckia~ rather than Darwinian, processes. It was not only

those who willingly behaved in ways 'known' to lead ta degeneratio~ who were at risk.

Offspring, who would later become diffused throughout society, were believed to inherit

the degenerate characteristics. The degenerates' social pathologies could also 'infect'

others, either physically as in the case ofsexually transmitted diseases, or slowly, by their

influence over time, creating a degenerated or diseased city environment. (pick 1989: 20­

1, 190-1) Those people defined as 'degenerate,' often belonged to outside groups (of

other nations, for example) or insiders ofa society considered 'dangerous.' This latter

example reflects the description ofJews by the Germans. As noted, the Jew's foot,

considered a 'racial' trait, was aJso a symbol ofurbanization, of degeneration.

Degeneration theories provided a means ofmarking differences between groups, based

on lifestyle and particular physical attributes. The emphasis on the physical and

biological aspects ofdifferent groups reflects a new basis ofdegeneration. The concept

ofdegeneration was not new in the 19th century, but previously it had rested within

philosophical or political theories. Degeneration became a scientific and medical

investigation in the 19lh century, treated as an empirically demonstrable facto (pick 1989:
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20-1) Many orthe examples 1 have presented have been based on Germany, but racial

hierarchies based on concepts ofhlood and heredity, and influenced by beliefs about

degeneration, were widespread throughout Europe with different countries' theorists

adding ta and creating new theories.

In Britai~ the stage was set for biological and racial theorizing about the innately

deserving and undeserving by Thomas Malthus in the early 19th century. Though his

fears ofdegeneration were based on differential rates of reproduction between the lower

and upper classes, his 19th century successors would introduce ioto his theory of natural

law, biological justifications for the categories ofdeserving and undeserving. (Chase

1977: 85) Arnong his successors were Francis Galton and Herbert Spencer who added

the 'scientific' justifications to support the ranking ofsuperior and inferior 'races' as weIl

as the ranking of people according to the purity oftheir 'blood.'

Galton' s -theory of hereditary genius among the British upper class was based on his

belief in their superior 'blood.' He published a book on this topie in 1869. Galton's

claims were based on his observations that the children of the upper class were more

likely to occupy professional positions. According to his theories, a hierarehy existed

amongst the different 'strains' ofAnglo-Saxons. The upper classes comprised the

superior strains of the Anglo-Saxon 'race' and the lower classes and Irish comprised the

inferior strains. Galton feared that the superior strains of the Anglo-Saxon 'race' were

risking degeneration through poor breeding. That is, 'breeding' with inferior groups.
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Even lower than the Irish were the other races found in the British colonies. Jews were

also considered inferior 'stock' in Galton's ranking ofhuman heredity. Based on these

judgements and the 'problem' he identified in 'racial degeneration,' Galton proposed a

solution: eugenics. The tenn is derived from the Greek word for "wellbom." Galton

advocated racial improvement by "boosting the birth rate of the weIlbom to the levels

where they speedily prc::vailed over the less suitable strains or socially less wellborn

classes." (Chase 1977: 12-14) The concept ofEugenics took hoId in England and

especially in the United States and Nazi Germany. The lesser known of the two latter

cases is the United States where Galton's theory ofeugenics had a direct influence on

20th century governments which used forced sterilization for seven decades as their

weapon against "the menace ofracial pollution." (Chase 1977: 15)

While Galton explained racial differences in terms of hereditary differences, Herbert

Spencer framed these differences in terms ofevolution. As the creator of'Social

Darwinism,' he proposed a theory ofunilinear, human social or cultural evolution in

which other races and subclasses were subordinated to his own class and 'race' (upper

class, Anglo-Saxon). (Stocking 1968: 240) It was Spencer who coined the phrase,

'survival of the fiuest.' He used his theory as a rationale for wasting neither time

creating decent work conditions or living environments, nor money (in the form ofwages

or health carel on the lower 'stocks.' Though his theory was loosely based on Darwinian

evolution, Spencer was a Lamarckian. Because ofthis, he believed that the differences

between the races were an outcome of habits and Iifestyles transmitted over Many

generations. (Stocking 1968: 239-40) Different dispositions, he claimed, had become
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ingrained in distinct groups and created differences between the races. In order to

prevent further racial degeneration, he recommended the selective 'breeding' ofonly

those who had the inherited and acquired the 'finest' charaeteristics of the upper class in

arder ta produce a race of the super-fit. To address the 'problem' of the inferior races, he

suggested an "exercise in pragmatic eugenics: he proposed that 'science' be used to select

the best characters of the various inferior races and then breed them in scientific mixtures

planned to salvage whatever rudimentary human worth was present in the two pooled

hereditary endowments on the lesser breeds ofhumanity." (Chase 1977: 106-7)

Joseph Arthur de Gobineau has been called the "father of racist ideology." (Biddiss 1970)

Born in France, Gobineau was a self-proclaimed bastard great-grandson ofLouis XV. In

Gobineau's hierarchy or evolution of the 'races,' he placed the Teutons at the highest end

ofcivilization. The Nordics were the whitest of the white based on his ranking in which

whiteness was associated with nobility, honour, the highest inbom qualities and most

lofty destinies. Below the white race was the 'yellow race, followed by the 'black race.'

Gobineau was also profoundly anti-Semitic. (Chase 1977: 90-91) In 1853 (ta 1855) he

published the two volumes of The Inequality o/the Races (originally in French). In these

volumes he outlined his scientific explanation ofwhy the lower races could never achieve

higher levels ofcivilization. The white race was naturally a distinct, superior and purer

race, but he feared ils degeneration as the Teutons' blood was thinned through the

intermixing with inferior races (even among 'whites'). He believed that a study of the

races was needed ta prevent further degeneration ofthe 'white race' and "Iower c1ass

horrors" such as democracy. (Blanckaert 1988: 49 - chapter 1 in Stocking 1988; Chase
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1977: 90) Gobineau's writings had an immense impact when published and their

influence lasted throughout the early decades of the 20th century.19 Chase suggests that

American quoted Gobineau to defend slavery in the south, and "Europeans to rationalize

the human costs of imperialism in the Asian and Afiican colonies." (Chase 1977: 90)

The German translation ofhis book appeared in a climate ofgrowing conservative

nationalism and increasingly political anti-Semitism. With hundreds ofthousands of

Germans already voting for anti-Semitic parties, "Gobineau's message of 'racial

hastardization' being the root ofmany social problems 'gained an increasingly

sympathetic ear.'" (proetor 1988: 143 - chapter 5 in Stocking 1988)

These conceptions ofsuperiority of 'blood' or heredity were incorporated into concepts

ofnational identity. This was a decidedly unlike the kind ofnationalism described by

Herder. First ofaIl, it was based upon biological rather than cultural characteristics ofa

nation. Secondly, the 19th century biological nationalism was based on an explicit

ranking ofnations according ta the purity oftheir 'race.' This was particularly apparent

in the case ofGermany. Many German racial theorists picked up Gobineau' s message

and used it to prove the necessity of preventing further national degeneration through

mixing with Jews. Houston Stewart Chamberlain (English by birt~ he became a German

citizen) was one ofthese theorists. He further elaborated Gobineau's ideas. An admirer

of the overtly violent anti-Semitism in Chamberlain's writing was Kaiser Wilhelm. The

defeat ofKaiser Wilhelm in World War l left Chamberlain in astate ofprofound despair

for civilization. In 1923 Chamberlain also personally discussed his views with Hitler,

who c10sely concurred with Chamberlain's ideas. (Chase 1977: 91-2) Another proponen!

19 The Gennan translation was published between 1898-1901 and the English translation in 1915.
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ofGobineau's message was Ludwig Woltmann. Woltmann was the founder ofthe

Politisch-anthop%gische Revue in 1902, the leading publication for the Nordic

supremacist movement. He was a tireless fighter for the Aryan and believed that the

"preservation of'Aryan blood' was the most urgent task of Sozialanthropologie. (proetor

1988: 143 - chapter 5 in Stocking 1988) Eugen Fischer, one of the most influential

anthropologists bath before and during the Nazi period, described the goal of

Sozialanthropologie as,

... 'the preservation ofour magnificent Gennan people' against the combined spectres of
venereal disease, alcohol, and the infertility ofthe upper classes. ln 1917, he asserted
that the 'racial degeneration' facing Gennany - as evidenced by the growth ofcrime,
prostitution, and mental illness - was not a fabrication ofpessimists, but 'the binding
consequence ofnaked facts.' (proctor 1988: 144 - chapter 5 in Stocking 1988)

In this case the nation ofthe 'true' people ofGermany is portrayed as jeopardized by

racial degeneration through mixing with 'inferior races.' What c1ass, culture and national

divisions had accounted for was now explained in tenns ofrace. (Stocking 1988: 7) Far

trom the cultural autonomy sought through 18th century nationalism, as described by

Herder, German biological and racial nationalism set racial segregation as its goal.

Economist Werner Sombart promoted tms objective in his 1911 publication. At that

time, he claimed that "Jews controlled or at least had a decisive influence on every aspect

of national culture: art, literature, music, and theatre, and especially the major

newspapers. This influence, according to him, was due ta the fact that in general Jews

were much more intelligent and industrious than the Gennans." Jews' dominance and

superiority was rooted in their 'blood,' and "it posed a problem that could not be

ignored... " (poliakov 1985: Il) Sombart did not think that expulsion would wade, nor

would assimilation, since, he believed, the racial mixing would be 'contrary to nature.'

He mused, "Were not mixed marriages often sterile?" Sombart suggested a fonn of
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apartheid, but his successors clearly went beyond his recommendations. (poliakov 1985:

12) The Germans picked up on Galton's concept ofeugenics and took it to an extreme

form never reached in other countries, such as Britain and the US. In Germany, eugenics

combined an extreme 'biomedical' vision (a vision that was scientifically unfounded) of

racial purity with a totalistic political structure and proceeded from sterilization ta

excessive killing. (Lifton 1986: 24) The Holocaust is the most extreme example ofa

biological and racial nationalism known today. The memory ofthis atrocity has left its

mark on beliefs about race and the role ofbiology in formulations ofidentity and

nationalism.

Section iv: The crisis ofnational identity post-1950

The defining factors of national identity changed following the Second World War. The

association of national identity with 'blood' (i.e. racial purity) or genetic traits was no

longer considered acceptable. Social theorists Ce.g. anthropologjsts including Franz

Boas) disowned evolutionary theories, such as Social Danvinism, and science was used

to emphasize the similarities between groups. Referring to the socio-biological and racist

nationalistie theories existing prior to, and during the Second World War, Tom Nairn

writes,

Certainly, as ideology ail this was defeated alongside the Third Reich in 1945. As
scientifie explanation it has been repeatedly and utterly discredited by one
revelation after another. None the less, its black shadow still affects aIl
speculation in this area and for a long time more or less prohibited serious
rethinking. (Nairn 1997: 10)

During the years around 1950, anthropologists and social theorists reframed national

identity in terms ofethnie ditrerences. Primordialist theorists, who had previously
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explained nationality in reference to birth and race, now used the concept ofethnicity and

relt obliged to make it clear that they disavowed all conneetion with the "oid nonsense

about race and inbred inequalities." (Naim 1997: 10) In other words, the ethnic

distinctions that were believed to underpin natienalism had to be cultural in their erigins,

and therefore 'reprogrammable' and changeable. Ethnicity could not be 'nature' in the

"final-determinant sense beloved by Gobineau, Confederate slave-owners and Hitler."

(Naim 1997: 10)

Aeeording to Nairn, ethnicity remained the principle means ofconeeptualizing national

identity until about 10 years ago, or as Nairn marks it, 1989. The people and

organizations driving the national fissures in Eastern Europe at that time reintroduced the

concept of'blood' and biologieal nationhood into debates about national identity. Before

examining Naim's ideas on the biologization of nationalism, 1want to say something

about the concept of 'nationalism.'

Following World War II, the appropriateness of 'the nation' as a political unit began to be

questioned. The political theorists espousing this view suggested that the concept of the

nation was in decline and its disappearance was inevitable. (Bereciartu 1994: 154)21)

These statements were based on the observance ofat least two challenges to national

political units, one from the outside, and another from inside the nation. [1] The nation

was believed to have shawn ils weakness through its dependence on other nations. [2]

Ethnie minority groups inside the nation were increasingly claiming the right to their own

20 Bereciartu's book was originally published in Spanish in 1986. He readily admits that rus theories are
Europe-oriented, much of rus work focuses on the Basque.
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political and cultural identity. These challenges were said to have "significantly

weakened" the nation-state and "provoked a crisis of legitimation, and, in certain cases,

real diminuation of the nation-state' s political and economic power, since it has had to

cede sorne of its jurisdiction to either supranational or infranational bodies or entities."

(Bereciartu 1994: 149) Gurutz Iaurangui Bereciartu, a Spanish political theorist, claims

that the,

technological revolution, the economic development stemming from it, and the
universalizing ofculture through new communications technologies are ail
provoking a nced to reformulate the bases that sustain the present world political
order, as weil as a profound restructuring orthe present political structures and
institutions. (Bereciartu 1994: xv)

According to Bereciartu, the nation-state is one of the ~structures' that will either be

significantly transformed by the changes described above, or it will disappear entirely. In

place of the nation, he predicts that larger political units will be formed (such as Europe-

wide conglomerations). (Bereciartu 1994: 178-9)

Tom Nairn does not beIieve that the nation-state has 10st its place in the order ofthings.

In contrast to Bereciartu, he claims that the 'national' has now proved to be more

persistent than ever predicted. (Naim 1997: 17) As ~proor of the persistence of the

national, Nairn refers to the fracturing ofEastern European nations in 1989. Though

larger nations, such as the USSR, broke apart, internai nationalistic movements drove the

fracturing. According to Naim the fracturing of the larger nations did not learl ta the end

of 'the nation,' as Bereciartu suggested, but to the creation of new, smaller nations.

Naim believes that the events of 1989 might indicate a mutation of nationalism, but he

does not believe that nationality will be less important as a result. He suggests that other
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political theorists read these changes differently, and that those people with "a certain

style afwishful thinking interpret (the changes) as 'the end ofnationalism.'" (Naim

1997: 48) In his appraisal of the events, Naim suggests that the concept of the nation as

a political unit continues. Ifanything, the fissions of(previously) existing nations ioto

smaller nations has led ta an increased importance of the factors ofnationality - ethnie,

Iinguistic, bialogical and sometimes religious. (Nairn 1997: 48) He interprets the

continuation ofnationalism post-1989 as an indication that,

nationalism is not now and never was in the past a deviant or accidentaI departure
from what 'should have happened.' It is no counter-current stream or side eddy,
interfering with the majestic mainstream ofProgress: nationalism is the
mainstream, and its time we recognised the fact. (Naim 1997: 48)

As noted above, Nairn believes that biology was reintegrated into the concept of

nationalism when smaller Eastern European nations were formed. Because of this, he

believes that when political theorists study nationalism, they must now deal with both the

categories of[l] the nation as a political unit, and [2] the nation as a racial or biological

group based on birth. Naîrn believes that the life sciences and genetics will be of

importance for future studies of nationaJism. What he suggests these fields can offer to

political theorists is an explanation of the relationship between biological and political

nationalism. Since he believes that genetics and biology show that there is no

straightforward relationship between these two concepts of the nation, he suggests that

these scientitic fields offer a 'great liberation' to political theorists. This 'liberation'

cornes from the elimination of the "dreadful simplicities" and "delusions" on which

racism is based. (Nairn 1997: 13i1 This starting point opens the door to a study of"the

prehistory and evolution ofkinship (literai and metapharical) which effectively links

21 Faye Harrison bas critiqued c1aims that knowledge will prevent racist beliefs. What Harrison suggests
will appear in place of overt theories such as social DarwilÙsm, is a more subtle Conn ofracism. (1995)
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natus (birth) to nation" and nationalism. From this view then, nationalism is a central

'fact' ofour existence and, far from the brink of extinction, is diffused through society

and shaped by (as weil as involved in the shaping of) manyareas of life. Naim' s

discussion of nationalism also chronicles the re-introduction ofbiological concepts into

studies of nationalism. 1will now move onto a discussion ofthe role ofscience, and

specifically genetics, in modem claims ofnational identity.

Section v: The contemporary role of genes in claiming and creating a
national identity.

Genetic sciences have developed significantly since the introduction ofMendelian

genetics of the early 20lh century. During the first halfof the 20th century, 'races' were

compared by analysis of blood types, which were transmitted according to MendeIian

principles. Other hereditary traits were studied only in terms oftheir expression. Until

the 1960s, when the chromosomal bases ofDown, Klinefelter, and Turner syndromes

were discovered, genetic studies were employed more for a comparison of hereditary

traits (by the study ofblood or by visible difference) than the genetic codes ofhumans (in

terms ofits clinical or diagnostic vaIue)22. (Weingart 1998: 407 - chapter 15 in Finzsch

and Schirmer) The 1960s aise saw the introduction of prenatal testing folIowed by

routine screening programs for 'inborn errors ofmetabolism' such as phenylketonuri~

Tay-Sachs and sickle-cell anaemia. Once chromosomal differences couId be

distinguished, studies ofgenetic transmission of traits could focus on genetic similarities

and differences that were not visible to the human eye. Over the past 20 years,

22 1am emphasizing the c1inica1 and medicaJ uses of genetics because this is the branch most relevant to
control and identification of populations. The discovery ofDN~ etc. added to a new understanding of
humans, but less in tenns of population studies.
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knowledge within the field ofgenetics has exploded. This includes knowledge ofthe

genetic make up ofhumans, plants and animais (e.g. DNA, RN~ etc), as weIl as

knowledgefor the praetice ofclinical genetics (e.g. screening for disease, genetic

confirmation of maternity or paternity, etc.). Techniques for prenatal diagnosis, genetic

screening, in vitro fertjlizatio~ and genetic engineering have advanced immensely. With

a (rough) map of the human genome now available, resulting fram the human genome

project (HGP) initiated in 199023
, a new level ofgenomic understanding has been

reached. The efficiency with which genes for individual disorders can DOW be mapped is

at least as important as the new knowledge. The availability ofmaps of the human

genome means that anyone can access a version24 in arder to detennine genetic linkages

to disorders that they might be studying. This availability ofgenome maps is expected ta

greatly reduce the time and money needed for genetic research.

However, as we move into the 'post·genomic' era, the utility of the study ofgenes, in the

sense oftrying to discover 'the gene for' certain traits or conditions, is being questioned.

(Woolfson 2001) Evelyn Fox Keller and Adrian Woolfson suggest that the assumptions

that are used in the linkage studies described above (e.g. a gene leads ta a protein) may be

broken down over the coming years. (Woolfson 2001) For example, a deeper

understanding ofgenetics means that scientists can no longer assume that if a deleterious

gene is 'deleted' the expression of an associated unwanted trait will be prevented.

Scientists have become aware of the redundancy within the human genome, meaning that

23 Though a publicly funded group initiated the mapping oC the human genome in 1990, a private research
fJoup, Celera, mapped it in paraUel. The t""O groups published their findings together in February 2001.

4 Any group can access the public map, but must pay a 'subscriptioo' Cee to access Celera's map orthe
hwnan genome.
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several genes May ~code' for the same trait. Fox Keller and Woolfson claim that ifnew

scientific knowledge causes the break down of present assumptions in genetics, a major

re-thinking ofgenetics research will become necessary. Common understandings of ~the

gene for' will also be reconceptualized.

At this point though, in addition to the valuable scientific knowledge emerging trom the

field ofgenetics, it is believed that the potential for eugenic uses of this information is

much greater than earlier this century. Given the basic linkage research, it is assumed

that unwanted traits could be identified in utero, or diagnosed through genetic screening

without the expression of the trait. (Weingart 1998: 408-10) Social scientists and genetic

researchers have voieed fears of the misuse ofgenetic information. Scientists involved in

genome-mapping research are worried about the potential uses of the information they

have unveiled as weil as about the use ofknowledge uncovered in the future. Of

particular concern is what ta do with the concept of race. While they believe that their

work has the potential to "deconstruet simplistic notions ofrace and ethnicity," they also

acknowledge that stigmatization might also result. (Wade 2001) For instance, if an

ethnie group, particularly a marginal one, became associated with a particularly 'bad

gene,' this couId lead ta negative consequences for that group. (Williamson 1999: 75)

Social scientists have raised concems about the potentiai discriminatory uses ofgenetic

data by insurance companies and potentiai employers. Sorne aise fear the potential use of

genetic technologies for eugenic purposes. Peter Weingart agrees with the view that

there is no buHt-in barrier that would prevent medical genetic techniques trom starting

down the 'slippery slape' to eugenics. He suggests that barriers have ta be erected from
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outside ofgenetics, that is, by the political system. (Weingart 1998: 408) These barriers

would delineate between eugenic uses ofgenetics and the medical uses, the former use

being delegitimated by the barriers put in pIace.2s But Weingart believes that there are

other factors in today's society that will prevent eugenics movements from re-emerging

in the patt~mof the 19205 and 1930s. First ofail, the scientific knowledge taday has

become more complex in its descriptions of human differences, emphasizing that the

differences within ethnie groups26 are larger than the differences between groups. This

complex description "does not lend itselfto the same primitive social categorizations for

which it was used during the tirst halfof the century." Secondly, the Western political

context and social value system today rejects the unwarranted 'biologization' of social

categories.27

Weingart also asserts that the political sensitivity about eugenic uses ofnew genetic

technologies is high. (Weingart 1998: 411) However, ifsignificant social or economic

problems arose in the US, for instance, affecting a socially, politically, or economically

dominant class, he suggests that biological explanations or 'solutions' for the social or

economic problems might he accepted. As Weingart claims, it is probably unavoidable

"that laymen and policymakers alike tend to tum to biological exp!anations when social

problems seem inscrutable." (Weingart 1998: 411) He mentions another possibility for

25 Weingart does not suggest that titis line will he clear and easily d.rawn, but he believes that efforts must
be made to set the two uses of genetics apan.
26 These could he ethnic groups defined by a country oforigin (but no longer of residence). but other
groups couId be included such as geographical resident groups (in Canada vs. Zaïre or Norway). or groups
based upon superficial physical traits such as skin colour.
27 There are notable exceptions to the rejection of 'biologizatioos' ofsocial categories. In The Bell Curve:
Intelligence and Class Structure in American Lifè. Richard 1. Hermstein and Charles Murray argue for the
biologization ofsocial categories. Hermstein and Munay daim that biological factors detennine African
Americans' perfonnance on IQ tests. The \York of A. Philip Rushton is also an exception to the rejection of
biologization of social categories.
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the questionable use ofgenetic technologies. Unlike earlier forros ofgenetics, today's

genetics are individualistically oriented. Weingart notes that the paradox ofthis situation

is that although the new genetics are more 'democratic' and consumer-oriented, they may

realize "the very eugenic ideals that the eugenicists of the early 20th century had in

mind." That is to say, with the Western obsession for titness and health, we may

individually select against those traits found to be undesirable. This would be a new type

ofeugenics, and this time it would be "consonant with our value system, an outcome of

individual choice within the population." (Weingart 1998: 412)

Genetics is being used in other, perhaps less dramatic ways that are consonant with our

cultural ideals. One ofthese has been its appropriation for nationalist interests or goals.

In several places around the world, including Iceland, Québec and Estonia, genetics have

been used as scientific 'proof of national identity. In most cases, particular genes, often

related to mutations or disease, are being traced back to prove a common ancestry ofa

people, that is, the purity of their genetic heritage. These practices seem similar to the

"Celtomania" of the 18th century that Herder criticized. As in that movement, Iceland,

Québec and Estonia are involved in implicit ranking of nations according to genetic

heredityand 'blood' - usually their own over others'. As outlined by Weingart,

particular cultural and political systems lead to different uses of science. In these cases,

economic and political factors have made suitable the use ofgenes in national identity.

The objectives of each ofthese cases differ, but genetic nationalism is drawn upon in aIl

three instances. It seems that concepts of 'blood' (as a symbol ofracial purity, or ethnic

purity, since the modem day populations ofthese groups are assumed to have descended
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from the same 'founders') and 'heredity' (these populations are said ta have inherited

similar predisposing factors and traits) are being reintroduced into natianalism al the

same moment. 1 will examine the cases of Iceland and Québec in greater detail to

elaborate on these points in the third part ofthis paper.

Section vi: The role ofanthropologists in racial research and anthropological reactions to

this involvement

The theories of social scientists such as Spencer and Tylor, in addition to those of

German anthropalogists have already been outlined. Their positions on issues such as

'race' and eugenics are antithetical to those in contemporary anthropalogy. Yet at the

end of the 19th century, their theories were consistent with the prevailing social and

intellectual contexts. Tylor's comparison ofphysical and cultural traits of different

'races' was part ofan attempt ta bring the comparative method ta the discipline of

anthropology. The comparative method, used in the analysis of human groups (and their

origins), had been pushed aside by polygenist theorists. The polygenist theorists, instead

ofcomparing the similarities and differences of distinct populations, claimed the

incommensurability ofthese groups because they were believed to be innately different

races. Tylor's description of the social stages that different societies were believed to

progress through on their way to civilization, has been described as an attempt to replace

theories ofdegeneration of societies, with a theory of progress. Spencer' 5 work reflects

an attempt to introduce the biological theories of his day into a theory ofsocial progress.

(Stocking 1968: 118-9, 126-7)
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A critique of the views of 19th century social scientists by anthropoiogists began at the

tum of the century. American and British anthropologists rejeeted positivism and tumed

from evolutionary ideas. (Stocking 1988: Il) At tbis time, Franz Boas introduced a new

direction of study for anthropologists. He chose to examine cultures in relativistic

historical tenns rather than in racial tenns, countering daims about the inherently

primitive physical aspects ofcertain races. (Stocking 1988: 10) Boas claimed that the

"frequency distributions ofmost measured physical characteristics were substantially

overlapping, and that the differences between different types ofhumans were small

compared to the range ofvariation within each type." (Stocking 1988: 10) In an attempt

ta undermine beliefs about the unchangeable inherent qualities ofdifferent races (used by

scientific racists ta rank the 'races'), he suggested that it was possible for physical

features ta change according to their environment. To 'prove' his daim, Boas set up an

experiment. His experiment involved measuring the heads ofU.S. immigrants when they

arrived in the States and how they changed over time. His results indicated that the

formation of the human head was susceptible to change, based on environment, within a

relatively short period.28 His combination ofanti-racist physical anthropology and

historical relativism changed the trajectory ofanthropology.

Boas' students were central to the adoption ofa cultural concept in anthropology.

Among his students was A.L. Kroeber. Kroeber argued for the importance ofabandoning

Larmarckian beliefs for the independent elaboration of the culture concept of societies.

He attempted ta rid anthropology ofbiological concepts, not because he believed that the

28 Clearly Boas' experimental method \Vas questionable in rnany respects, but it is the objective of bis
~xperiment that is relevant ta this paper.
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two concepts could not inform each other, but because he felt that the different areas of

human existence that each discipline could shed light on should be fenced offfrom each

other ta avoid such aberrations as social Darwinism. Kroeber Celt that this 'fencing'

"couId only be done on the basis of the prior development of the independent study of

culture. And for this, it seemed necessary ta bum ail bridges between biology and the

social sciences." (Stocking 1968: 268) One of the taetics that Kroeber suggested ta

eliminate anthropologists' reliance on racial concepts was by means ofsimple ward

substitutions: culture for race and cultural heritage for racial heritage. (Stocking 1968:

266) A. Montagu was also involved in efforts to remove racial concepts from

anthropological theories. Before the end ofWorid War II, he "took the bold stance that

race is a dangerous fallacy and that the ethnic group concept has more heuristic value.n

By drawing upon advances in human biology and population genetics, he argued that

"fixed, clear-cut differences do not exist between breeding populations or 'genogroups,'

which differ only in the relative frequencies ofone or more genes." (Harrison 1995: 53)

The historically relativistic, anti-racial concepts promoted by Boas and other cultural

anthropologists did not convince ait anthropologists and sociologists to convert from their

race-based theories. Stocking points out that some social scientists continued ta be

influenced by evolutionary assumptions weIl inta the 1920s and "certain were dazzled for

a time by the promise ofeugenics, 'the newest branch ofsociology' in which sorne saw

'passibilities of race amelioration second, perhaps, to no other single science. '" (Stocking

1968: 267) Although the Boasian critique of 19th century evolutionary racism became

increasingly influential during the interwar period, there were still struggles between

37



•

•

•

Boasians and racialists. Physical anthropology continued for sorne time ta be carried on

largely in traditional terms. Eamest A. Hooton and Carlton Coon continued their work in

physical anthropology throughout the tirst halfofthe 20th century using quantitative

methods to study human and animal variation as a 'scientific' means ofranJcing

populations. Hooton and Coon, along with Boas, used craniological studies as a part of

their quantitative method. Caon, a student ofHooton, created a 'great chain ofbeing' of

human and ape societies, composed ofsix levels which were reminiscent ofolder racial

taxonomies ofthe 19lb century. (Haraway 1988: 216-219 - chapter 6 in Stocking 1988)

Though Hooton and Caon published papers criticizing racism and anti-Semitism within

American and German societies (Hooton worked on a project at Boas' request ta combat

anti-Semitism in the US), their attitudes towards race and racism, as weIl as anti-

Semitism have been described as ambivalent. For instance, although Hooton worked

with Boas on certain projects, he also spoke at the Fourth National Conference on Race

Bettennent, which was organized by "the racist eugenicist Charles Davenport." (Barkan

1988: 186 - chapter 5 in Stocking 1988) Quantitative comparisons ofsocieties were used

by physical anthropologists in an attempt ta remove qualitative judgements from the

comparative method. But depending on the anthropologist employing the' scientific'

techniques, very different ends were reached.

Stocking suggests that it was difficuIt in the period preceding the Second World War to

organlze,

an anti-Nazi scientific consensus on matters of race and culture. But the
mobilization ofanti-Nazi sentiments in the war itself, combined with the
revelations of the Holocaust, made it possible to establish a public scientific
consensus on matters of race and culture. As much a critique of the daims of
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traditional racialism as a statement ofpositive scientific knowledge, it reaffirmed,
in egalitarian liberal terms, the fundamental monogenism ofthe Western tradition.
(Stocking 1988: Il)

Following WorId War II, studies ofevolution and biology were marginalized, distancing

physical anthropology from cultural anthropology. A firm 'scientific-cum-ideological'

consensus against racism in 1951 made the study ofevolution easier, but the rift that had

developed during the interwar years between physical anthropology and the predecessor

of modem social and cultural anthropology, remained in place.

Part II: Population genetics and the Human Genome Project

Section i: The concept of population genetics until the time of the HGP.

The field oftheoretical population genetics emerged in the years between 1918 and 1932.

The foundations of population genetics were built on mathematical models of'breeding'

populations and theories ofequilibrium and selection of traits, which were developed in

the tirst three decades ofthe 20th century. The outcome ofthis synthesis was 'classic'

populatio-n genetics, a combination ofDarwinism, Medelian genetics and biometry.

(provine 1971: ix, x., 131) These fields did not come together easily, however. In the

early 20th century, two competing views ofevolution were vying for scientific validation.

On one side was Darwin, with his belief in graduaI evolution produced by natural

selection acting on small, continuous variations through generations. On the other side

was Galton's beliefin discontinuous variation. He did not believe that the small

increments ofchange, described by Darwin, could bring about naturaI selection. (provine

1971: x) Initially, the introduction ofMendeI's theory ofheredity seemed to support

Galton's theory of discontinuous variations of traits between generations. The
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biometrists29
, who supported Darwin's theory ofcontinuity in naturaI selectio~ were not

interested in Mendel' s theory because of its apparently discontinuous process oftrait

inheritance. (provine 1971: 139) But a group ofresearchers, who had been impressed by

Mendel's theory early in their educations, began to theorize about the ways in \vhich

Mendelian inheritance might be consistent with Darwin's natural selection. Ronald

Aylmer Fisher, Sewall Wright, and I.B.S. Haldane would become the founders of

population genetics through tbis new line of research.

While Mendel had restricted bis research to the reproduction ofself-fertiIizing species,

Fisher, Wright and Haldane began applying Mendelian research techniques to inbred

populations, usually maths, guinea pigs, rats or mice. They mated animaIs bath

randomly and in accordance ta experimental patterns. (provine 1971: 145, 156, 169)

Transmission patterns of simple traits 5uch as coIour ofoffspring quickIy emerged from

their research. However, oddities also appeared and the researchers had to account for

unusual patterns of trait transmission.30 For example, Wright's observed that the colour

ofguinea pigs' coats suddenly changed after 20 generations ofinbreeding. He had

already explained the ~normal' transmission ofcolour by gene-gene interactions. To

explain these unexpected changes, he introduced the concept of random genetic drift.

(provine1971: 154-162) Wright's theories were compatible with Haldane's emphasis on

genetic mutation in the process ofevolution. (provine 1971: 173) Fisher's concepts of

additive and non-additive factors in genetic transmission provided an additional

29 Biometrists attempted to predict the transmission of traits between generations based on the principles of
biomet.ry.
30 These researchers did not work together untillater in life. Their initial explanations for certain aspects of
inhcrilance and evolulion were individuaiiSlic and their different views on these matters were never cntirely
reconciled. (Provine 1971: 178)
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explanation ofhow continuity of traits could he preserved through Mendelian inheritance

patterns. He was central in uniting Mendelian genetics with biometric principles.

(provine 1971: 140-144) Ail three men had backgrounds in mathematics and biology.

These disciplines were central to early population genetics and contributed the theoretical

foundations of the field.

The discipline ofpopulation genetics has changed significantly since its emergence

seventy years ago. New technologies and advances in medical knowledge have

introduced innovative techniques as weIl as new ways ofunderstanding hereditary traits.

L. Luca Cavalli-Sforza, Paolo Menozzi and Alberto Pi~ in The His/ory and

Geography ofHuman Gelles, oudine the changes that have taken place in the field of

population genetics. Human differentiation is now described in terms ofgene

frequencies rather than comparing traits. Cavalli-Sforza et al suggest that an analysis of

at least 200 different genes is preferred by most experts in their field for the mast

accurate description of population differences (and similarities). (Cavalli-Sforza et al

1994: ix, X, 377) The ability to deteet differences in the genetic traits ofhumans at a

molecular level extends back ta the early 20th century. The tirst example ofgenetic

variation among humans was discovered by Karl Landsteiner in 1901, that of the ABO

blood-group variations. But it wasn't until the 1950s and 1960s that the magnitude of

molecular human genetic variation was understood. Many years passed until genetic

comparisons could be made efficiently, i.e. until the techniques to test these differences

were widely available, tinancially feasible, and couId be performed within an acceptable

period ortime. (Cavalli-Sforza et al 1994: 3) In the early days ofhuman population
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genetics, data trom physical anthropology, such as skin colour, body, skeletal

measurements, and facial traits, were most often used, since they were the traits MOst

easily viewed or the most common remains of past societies. While these studies yielded

interesting information about human ditTerences, temporally and geographicaIly, there

was a tendency among physical anthropologists and population geneticists toward

ascribing the discrepancies to genetic causes whe~ more Iikely, the differences resulted

trom environmental disparities. (Cavalli-Sforza et al 1994: X, 4) A number ofdifferent

domains are drawn upon ta map population distinctions today, such as history,

linguistics, anthropology, and archaeology, but Cavalli-Sforza et al emphasize that only

genes "have the degree ofpermanence necessary for discussing fissions, fusions, and

migrations ofpopulations.n (1994: x) The techniques for measuring genetic differences

were developed quite recently. Analysis ofthe DNA ofindividuals only became possible

in the 19805, and the use ofthese techniques was still rare in 1994, but they were

becoming more common. The authors describe the new techniques on the horizon in

1994 as having the advantage ofbeing efficient, consistent and amenable ta automation.

Cavalli-Sforza et al looked ahead, in 1994, to the completion of the human genome

project. They believed that it would become a useful tool to facilitate the identification of

different populations. (Cavalli-Sforza et al 1994: 377)

Section ii: The promise of the HGP

The relative completion of the map of the human genome has led to changes in the fields

of laboratory genetics research, c1inical genetics and population genetics. A new era of

genetics is being hailed in aIl these domains. Articles with headings such as: uAre you
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ready for the revolution?" (in Nature magazine) predict the potential impact ofnew

genetic knowledge and how it will influence future experimental genetics research. In

this article, the focus is on how genetics will influence "systems biology." This field is

based on mathematical analyses ofgene and protein networks. The author believes that

this field will become much more dominant now that a map of the genome is available,

and foresees a time when it will he as important as traditionallaboratory skills. (Butler

2001: 758-60) Another change in the field ofgenetics research is the new emphasis on

single nucleotide polymorphisms (SNPs). SNPs are increasingly the target ofresearch

used to compare individuals' DNA and detecting mutations that may he associated with

disease. (Stoneking 2001: 821) Scientists helieve that the use ofsystems biology, or

other new techniques created for genomic analysis, will be combined with new insights

into genomic mutations to make linkage ofthe gene and disease possible. The potential

impact of new technologies in this area also cannat be ignored. The more efficient the

technology, the more likely it will be that these associations will he found. (Collins 2001:

542)

In terms ofclinical genetics, and the way in which genomic information is predieted to

affect self-perceptions, many scientists emphasize the humbling experience of realizing

the small size of our genome and its unexceptional nature. (Pennisi 2001: 1178) One of

the most significant aspects ofthis is the realization not only of our remarkable genomic

similarity not merely ta chimpanzees and other primates but also to nematode worms.
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It is now possible that the unique aspects ofdifferent communities ean he compared to a

normative map ofthe genome. An increased understanding ofthe distribution of

different SNPs and particular proteins will increase scientists' ability to compare different

populations at the genomic level, both to each other and to 'the genome.' For instance,

different SNPs can be compared between different populations in order to determine how

long ago different groups were part ofthe same 'mating population.' Since scientists can

determine how long ago a SNP fonned, they will he able to use the SNPs shared by two

populations to ascertain how long aga the groups diverged. (Stoneking 2001: 821) SNPs

may also be useful in identifying and comparing disease suseeptibilities between different

groups. (Wade 2001) Sorne scientists hope that a deeper understanding ofhuman

genetics, ushered in by the human genome map, will eliminate the "simplified theories of

random drift" used by population geneticists. James Crow suggests that random drift

theories have led to the negleet of the "disorderly eomplexity" that arises through human

reproduction. (Crow 2001: 771)

Certain scientists describe the mapped human genome as a big step forward, while

emphasizing that it is 'just a tool,' (paabo 2001: 1219). Other scientists are willing to

reflect on much more far-reaching potentials of the genome map. One team suggests that

the mapped human genome wiIllead to "deeper insights into functions ofgenes

individually and collectively; fundamental biological and diseases processes; and

ultimately irnproved diagnosis, prevention, and treatment ofbirth defects and adult

diseases." (Nadeau et al 2001: 1253) Another scientist suggests that the new techniques

of study, especially using SNPs, will "provide us with the power to uncover the genetic
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basis ofour individual capabilities such as mathematical ability, memory, physical

coordination, and even, perhaps creativity." (Baltimore 2001: 816) Whether or not these

goals will be reached is uncertain, but these statements illustrate the hopes what the

genomic era (or post-genomic era ofSNPs and protein analysis) will bring.

Section iii: Medical promise ofHGP

To certain physicians and scientists, the completion of the human genome map represents

an enormous amount of promise for the future ofmedicine. In the issue ofNature in

which the map was published, one group ofresearchers c1aimed, "The complete human

genome sequence will faci litate the identification ofail genes that contribute to disease."

Furthermore, "we propose that the functional classification ofdisease genes and their

produets will reveal general principles of human disease." (Jimenez-Sanchez et al 2001:

853) Close work between biologists and physicians will be necessary for these goals ta

be reached. Scientists and physicians alike believe that future genomic research holds a

great deal of promise for comple~ multi-gene disorders. In this area of research.

scientists are particularly hopeful about what SNPs May have to offer. SNPs, even ifnot

directly 'responsible' for a trait, can be used to locate genes that may affect that trait.

(Stoneking 2001: 821) Scientists hope that the discovery ofdifferent SNPs will make it

possible to predict individual risk factors for disease. (Collin and McKusick 2001: 540)

It is also hoped that scientists will be able to use SNPs to ereate treatments for the

identified disorders. The treatments for these disorders would theoretically include 'gene

therapy' and new individually tailored "designer" pharmaeeuticals. (Stahl 2000: 895) l

emphasize the theoretical nature ofthese treatments because they remain highly
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experimental (and sometimes dangerous)31 in the former case, and hypothetical in the

latter caseJ2
. Francis CoIlinsJ3 and Victor McKusick prediet that by 2010 predictive

genetic tests will also be available for "as many as a dozen common conditions." They

compare these tests ta those already available for breast cancer and colon cancer.

Individuals would be able to choose whether or not they wished ta be aware oftheir

susceptibilities and whether ta draw on the interventions that might be available for their

disorder. That is, the disorder for which an individual is diagnosed at risk. (Collins and

McKusick 2001: 543-4)

Another area where scientists and clinicians see the human genome project contributing a

great deal is in behavioural genetics. In the special issue ofScience dedicated to the

human genome project, an article entitled "Toward Behavioural Genetics" examines past

research in this area and hypothesizes about future directions for this research. McGuffin

et al explain that there are few diseases ofthis sort for which "a specifie mutation confers

the certainty of developing a disorder." Rather, behavioural disorders depend on multiple

gene systems. The authors outline their research on a series ofgenetically complex traits

in which they determined the influence of[l] genetic factors, [2] environmental factors,

[3] nonshared environmental factors and errors ofmeasurement. The traits studied were

adult and child IQ, reading disability, personality, schizophrenia, major depression,

autism, and hyperactivity. McGuffin et al found that by far, genetic heritability was the

JI An eighteen-year-old participant enrolled in an experirnental trial that attempted to use corrective gene
therapy for the treaUfient of a rare liver disorder caused by a •genetic defect,' died. The triaI took place at
the Institute for Gene Therapy of the University of Pennsylvania.
Http://www.med.upenn.edu/ihgtljesse.html
32 Collins and McKusick predict that individually tailored diagnostic methods and treattnents will be
available in the "next decade or 50." (200 1: 5..JO, 544)
33 Francis Collins leads the publicly funded human genome project research consonium.
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leading factor in ail traits. (McGuffin et al 2001: 1233) However, they point to a problem

in these studies: the genetic factors underlying the traits are not identified. They note that

there are many different genes influencing behavioural traits which confound the research

because even if a gene is found, there are others involved and few having major effeets.

Contradietory results appear in behavioural research, at least partially because ofthis

situation. (McGuffin et al 2001: 1234-5)

In the process ofa literature review on a specifie behavioural disorder, bipolar disorder, 1

found many conflicting reports regarding genetic susceptibility factors. Different groups

found different 'bipolar genes.' These include the human serotonin transporter gene

(Kirov et al 1999), chromosome 18p CFriddle et al 2000), and any one of4p 16, 12q23­

q24, 16p13, 21q22, Xq24-q26 (Craddock and Jones 1999; Morissette et al 1999). Other

studies have linked bipolar disorder and schizophrenia to the same susceptibility locus,

13q32 (Berrettini 2000: 245), while others link bipolar disorder to the same genotype as

unipolar ~epression (Morissette et al 1999: 570). In many cases research groups pointed

out the weakness oftheir own results or others disproved their findings. For instance,

Kirov et al emphasize that the effect of the serotonin transporter gene is likely small, with

many other factors involved (Kirov et al 1999: 1249). A study by Vincent et al directly

contradicts the Kirov et al findings, suggesting that such an association does not exist.

(Vincent 1999: 137) Craddock and Jones note that a pattern is emerging from linkage

studies indicating, "no single major gene exists that explains the majority of cases of

bipolar disorder." (1999: 589) Other researchers have failed to find any significant

linkages between genes and bipolar disorder and assert that in the history ofthis type of
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research, "although >20 loci have been implicated, few of the data in these reports could

be confidently distinguished from chance findings." (Friddle et al 2000: 205i4

In an attempt to sunnount the difficulties involved in finding susceptibility genes for

behaviouraI traits, researchers have tried to examine the disorders trom new angles.

Ikonomav and Manji (1999) attempted ta discover which genes might play a raIe in

bipolar disarder by examining the influence of lithium treatment at the level ofgene

action. However, thaugh they believe their results to be promising, they do nat interpret

them as conclusive. (1999: 1506, (513) Evans et al (2001) explore a different issue

assoeiated with the introduction of many problems in psychiatrie research. They focus

their criticism on the fact that psychiatrie diagnoses are based on "imprecise" phenotypes

"mainly based on symptom profiles reported by patients." Additionally, there is a great

deal of overlap between diagnostic categories creating a great deai of uneertainty in this

existing classification system.3S Evans et al point out that treatments in this field are

largelyempirical and the "causes ofthese conditions remain unknown." (2001: 35) They

explain that Many mutations in a number ofdifferent genes can result in a similar

phenotype (36). The authors suggest that genetics is useful to psychiatry, but a major

rethinking of phenotypes corresponding ta genatypes needs ta happen to make new

findings more useful. In agreement with Evans et al, Seretti et al have emphasized the

difficulties created by the fact that phenotypes do not guarantee biolagical homogeneity

34 'This researeh group, among others, bas found an association between bipolar disorder and chromosome
18, but they ernphasize that while "each ofthese délia sets provided statistical evidence reaching the
suggestive level." none of them reached a "level recommended as being statisticaJly significant" (Friddle
et al 2000) Sorne further difficuIties in researc1ùng complex inherited diseases are discussed in Gershon
2000.
3S Leo Sher also points out the wea.knesses of psychiatrie classifications in rus article "Candidate gene
studies in psychiatrie disorders: promises and limitaûons... (200 1)
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including conflicting research results. (Seretti 1999: 204) Manji et al (1999) point to a

similar difficulty that has appeared as a result ofgenetics research on bipolar disorder.

They assert that there is growing recognition that bipolar disorder is likely a

"heterogeneaus group of disorders," and "the importance of identifying genetic,

biochemical, or clinical predictors ofdifferent iaI treatment respansiveness or resistance

has become increasingly appreciated." (Manji et al 1999: 29)

McGuffin et al believe that the human genome project can help scientists to move past

sorne of these problems. They assert that it is crucial that multiple human genames be

sequenced to identify the severa! million base pairs that differ. It is these DNA variations

that are responsible for the "ubiquitous genetic influences on individual differences in

behavioural dimensions and disorders." (McGuffin et al 2001: 1235) They promote

SNPs, whose identification will be facilitated by a comparison of human genomes, for

their potential role in quickly identifying similarities among disease groups. Evans et al

concur with value of SNPs for behaviouraI genetics research. (Evans et al 2001: 38)

They are hopeful that the new "SNP Consortium," will promote further research in this

area. To overcome the difficulty of apparent multiple phenotypes and genotypes far each

disorder, McGuffin et al suggest that twa approaches be used in conjunction with each

other. One is a bottom-up approach focusing on particular genes and their produets,

while the other is a top-down approach which would focus on the behaviour of the whole

organism and would investigate how "specifie genes unfold in behavioural development

and how they interact and correlate with experience." (McGuffin et al 2001: 1247)
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Nick Craddock and Jan Jones suggest that new understandings of the genetics ofbipolar

disorder will make it

... possible ta develop a rational~ aetiology based classification ofbipolar and related
disorders which will almost certainly provide a much better guide to treatments and
prognosis than do current classifications. A new generation ofpsychiatrists will leam not
ooly to recognize clinical syndromes, as at present, but will be able to perform laboratory
test that will help detennine the pathogenesis of the psychopathology which in tom will
guide the clinician towards the most appropriate therapy.Jt (Craddock and Jones 1999:
592)

McGuffin et al extend their hope to the whole field ofbehavioural genetics. They believe

that the human genome sequence will "revolutionize psychology and psychiatry,"

suggesting that "the most important impact will be on understanding the neurobiological

basis ofhuman differences and achieving a better grasp ofthe aetiology of diseases. The

latter, in tum, should lead to the discovery of new and more specifie drug treatments."

(McGuffin et al 2001 : 1249) They admit that the influence ofenvironmental factors will

remain a limiting factor in the "DNA revolution," but emphasize that overaIl the future

looks promising.

Section iv: Commercial benefits ofHGP

There are three principle areas in which companies are hoping to profit from the human

genome project. One of the first areas ofcommercial ventures related to the human

genome map was the service sector. The companies working in this area are involved in

'gene discovery' and information brokering, by selling "up-to-date information on genes

and their produets to companies searching for drugs and diagnostic tests." (Malakoff and

Service 2001: 1194) Perhaps the most notable company working in the service area is

Celera, the genomics company which raced the public sector's human genome project
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consortium to the finish line - that is, ta the completion of the human genome map.

Other companies in this field include: Incyte Genomics, DoubleTwist, and Affymetrix.

Incyte Genomics May move 'into the black' this year, but as of6 February 200 1

Affemetrix and Celera had reported losses of $47-57 and $92.7 million respectively.

These lasses have occurred despite Celera's high-powered sequencing abilities and their

completion ofa map of the human genome. Robert F. Service writes, uLike most biotech

start-ups, the nearly-3-year-old company has yet to tum a profit. And, although the

company's stock rocketed after going public in May 1999, its priee tanked over the past

year, along with that ofother biotechs, from a high of$275 a share to about $50 today."

(Service 200 1: 1203) The eeonomie viability ofthese companies is uncertain,

particularly sinee the 'completion,36 and publication ofthe human genome map. This

publication does not bode weil for service companies for at (east two reasons. First ofall,

before the public consortium's map of the human genome was finished and became

widely available, different companies were offering access to different numbers ofgenes.

That is, each of the data banks ofhuman genes they offered to clients was different,

drastically different. Incyte Genomics advertised access to 120, 000 genes, including

access ta 60, 000 not available from other sources; Human Genome Sciences c1aimed ta

have identitied 100, 000 human genes, DoubleTwist's daims ranged trom 65, 000 to 105,

000; Affymetrix was selling DNA analysis chips containing 60, 000 genes. Since the

completed drafts of the human genome each have roughly 30, 000 genes, this makes

these companies' wares appear highly questionable - there seem to be far fewer genes

than previously imagined, and already for sale. (pollack 2001: CI, C4) The second

36 The 'complete' drafts of the hurnan genome announced by Celera and the public Human Genome Project
Consonium are only drafts, with many regions of the genome still incomplete.
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reason that the publication of the human genome threatens the viability ofthese

companies is because7now that the public consortium is otTering access to the human

genome map free of charge, why would companies pay to see another version? This

raises the issue ofsuperiority claims for different maps of the genome. Craig Venter,

head ofCelera Genomics7claims that his company7s map is far superior to that created by

the public consortium. As proof, he states that sorne of the top scientific research

institutions around the world are paying to use his map.37 (Henderson 2001: 1757 10)

Even if Celera's map is initially considered superior7it is suggested that interest may

lessen over time as the public consortium's map improves (they add to it almost daily).

(Abraham 2001: AI, A7) The future ofcompanies in the service sector is described by

most financial commentators as uncertain.

The second type ofcommercial company trying to make a profit from the human genome

and human genome project focuses on selling tools for the analysis of maps. These

toolmakers sell the "machines, chemicals, chips, and computer codes that make it

possible to sequence raw DNA." (Malakoff and Service 200 1: 1295) The key ta the

success of these companies7suggest David Malakoff and Robert Service, is that, "Iike the

peddlers who sold shovels7food, and blankets to gold miners - they typically demand

payment whether or not their customers ever strike it rich." Several ofthese companies

ar~ reporting profits, for instance7Applied Biosystems made a profit of$186 million in

the year 2000. In order ta remain profitable, these companies are already looking beyond

the world ofgenomics and on to the world of proteomics7sell ing tools for the analysis of

37 Sowees have toid reporters at The Globe andA/ail that aeeess fees to Celera's map are $25, 000 per
scientist, with a minimum enrolment of 10 scientists per institution. There is sorne ambiguity over whether
academic researchers must pay to use Celera's map.
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proteins. (Malakoffand Service 2001: 1298) The commercial promise ofthese

companies seems much more solid than that of the service providers.

The third type ofcommercial venture hoping ta benefit from the human genome project

focuses on creating pharmaceuticals using knowledge about identified human disease

genes. It is predicted that in the long te~ these companies will have the greatest pay­

offs of the three types ofventures described in this section. (pollack 200i: Cl, C4)

However, initial investments required for this research are large and a 'blockbuster' drug

is not a certain outcome. Companies have to go into debt, without hope of seeing profits

for four to five years. (Malakoff and Service 2001: 1196-7) The human genome map is

hoped ta facilitate this research by revealing thousands of new targets for the creation of

new drugs. PricewaterhouseCoopers, the largest "professional services organization in

the world" (from their website,

www.pwcglobal.com/gx/eng/about/indlpharm/phpressroomR&D2005.html). suggests

that genomic resources hold a lot of potential for pharmaceutical companies, but only if

theyare selective about the genomic targets they introduce into research and

development. This should be limited, according to PricewaterhouseCoopers, to only

those targets having the highest commercial viability in order to prevent losing research

funds on unpopular drugs. Once targets are selected, however, knowledge gleaned from

the human genome project should greatly hasten the process ofmoving from genetic

target to the final, tested produet. (from PricewaterhouseCoopers' website; Malakoff and

Service 2001: 1193)

53



•

•

•

Population genetics has been introduced into efforts to identify disease genes and create

new treatments. Sorne scientists and entrepreneurs believe that the use of the genomes of

isolated populations or those ofgroups believed to be genetically homogenous will

facilitate this research by rernoving sorne of the 'noise' created by more heterogeneous

populations. In the next part, 1will examine two such projects, one in Iceland and the

other in Québec.

Part ID: Comparison of population genetics projects in Iceland and Québec

The population genetics projects in Québec and Iceland represent a new type of

population-based study. By examining presumed genetically homogenous populations,

they aim to facilitate the deteetion of'disease genes.' They are based on the presumption

that [1] 'disease genes' ean be found for common, multifactorial disorders, [2] treatments

can be created as a result ofhaving identified these genes, [3] certain 'isolated'

populations are genetically homogeneous, and that this homogeneity will facilitate the

discovery of 'disease genes,' and [4] the 'disease genes' found to be responsible for a

particular disorder will also be the genes responsible for this disorder amongst most or a1l

other groups. Many of these claims have been challenged, casting doubt on what these

projects will yield in tenns of new understandings about the origins ofdiseases and in

terms ofuseful treatments. eritics ofthese projeets have also raised a number of

eoncerns over the ethical foundations of population geneties projects. The enties suggest

that due to the smail size of the populations targeted by these studies, it will be difficult to

maintain the anonymity of the researeh subjeets. In the case ofIceland, it is suggested
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that a Iimited amount ofc1inical information marked on a nameless genealogical chart of

the country's population will enable anyone with access to this 'anonymous' genealogy

oflcelanders (including scientists, outside 'subscribers' to deCODE's database, etc.) to

identify many of Iceland' s citizens. eritics ofpopulation genetics projeets believe that

deCODE should not be allowed to have exclusive control over the medical, genetic and

genealogical databases oflceland's citizens. They believe that this will give deCQDE an

unfair advantage over other researchers. Lastly, population genetics projects have been

criticized for not appropriately obtaining consent from the individuals being studied. In

Iceland, presumed consent is being used in place of informed consent. At a more general

level, ethicists suggest that any research involving genetics raises difficult questions

about how to obtain consent, since genetic information reflects on more than one person.

Between the challenges ta the scientific foundations ofthese projects and the ethical

concerns, there would seem to be many reasons for the people of Iceland and Québec to

refuse ta participate in the projects. However, in these tWQ cases, and in the case of

Newfoundland (the site ofa similar population genetics project), the populations do not

seem to share the coneerns of the ethicists and cnties described above. The populations

oflceland and Québec are generally supportive ofthe projects.

There are at least three reasons why Icelanders and the Québécois may choose to

participate. Sorne people participate in these projects because [1] they are unaware that

theyare, in fact, enrolled in the projects or [2] they are unaware of the potential

consequences of the research (e.g. the consequences ofbeing identified as at risk for a
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disorder 'known' to be associated with a particular family line). Other people participate

because they believe that their participation may result in the discovery oftreatments for

locally prevalent disorders. A third motive for participation is a personal interest in

learning about one's genetic lineage and a collective pride in a putative national genetic

identity.

This third motive for participation seems surprising in Iight of the conscious removal of

biological concepts from c1aims of nationality following the Second World War.

However, it seems that in Iceland and Québec, the introduction ofgenetic studies into

descriptions of national identity has not been a cause of surprise or concem for Icelanders

or the Québécois. The genetic studies have been introduced in such a way that the new

means of studying genetic lineages has been consonant with pre·existing genealogical

research in Iceland and Québec.

Of the three reasons for the people ofIceland and Québec to panicipate in population

genetics projects, it is the creation ofgenetic national identities in Iceland and Québec

that interests me most as an explanation. 1will develop aIl three of these explanations,

focusing on the third, in the following sections of my thesis.

Section i: Population genetics in Iceland
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Population genetics research in Iceland is more intensive than in almost any other place

in the world today.38 The project was initiated in 1996 by Kari Stefansson and is run by

deCODE genetics, an Icelandic-owned39 and -operated subsidiary ofan American-based

company. (Annas 2000: 1830; Chadwick 1999: 441; Stefansson 1998) Stefansson is

currently president and CEO ofdeCODE. The IceIandic govemment signed a 12-year

contraet with deCODE genetics in February 2000, allowing the company to compile a

database of the genealogies ofaU citizens ofthe country. This genealogical information

will be matched to aU existing medicai information on Icelandic individuais. deCODE' s

records ofan individual will be updated every Icelanders visit their physicians of have a

laboratory test. The construction afa DNA database is aiso a part ofdeCODE's plans.

(Coghlan 1998: 20; Guicher and Stefansson 1999) This genetic database would suppIy

deCODE with the information needed to link disease genotypes with clinical phenotypes,

permitting them to track down 'genetic diseases.' (Kong et al 1999: 3(8) The licence

runs for 12 years. After it expires, control of the databases (genealogical, clinicaI and

genetic) will be passed back ta the gavemment of Iceland. The government is free at that

point to do as it wishes with the databases. deCODE will pay the gavemment SI, 000,

000 each year to cover the expenses involved the management ofupkeep of the

databases. It is expected that this will be a break-even endeavour for the government

since it is estimated that it will cast at least SI, 000, 000 each year to perform these tasks.

(Greely 2000: 189-191)

38 Similar projccts are appearing around the world. Estonia is an example ofa project quite similar ta the
projcct in Iceland. Anther project is beginning in Newfoundland. though this project is based on disease
populations. The company running the project is very wary ofgiving out dctails regarding who will he
included in their databases (presumably medicaI. genea10gical and genetic).
39 Icelanders mm the majority ofshares in deCODE Genetics.
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deCODE's research is funded to a large extent ($200 million has been promised) by the

pharmaceutical company Roche, to whom deCODE has granted exclusive rights to

information that may lead to the production offinancially viable new pharmaceutical

products or diagnostic tests. (Red Herring 2000) However, any new information

produced from the database that is not economically interesting may be passed onto other

Icelandic scientists to study. Information is considered to be economically interesting

when it might lead to new pharmaceutical products or Medical tests or treatments.

Economically uninteresting information wauld include links between exercise,

environment, or diet and particular diseases. This latter type of information wauld be

unlikely to produce commercially valuable products. (Greely 2000: 176-8)

Iceland is considered ta be an unusual and promising case for Medical and genetic

research because the govemment has kept detailed Medical records of its citizens, since

1915. The government alsa possesses tissue samples of Many citizens fram as far back as

1945. Promoters ofdeCODE emphasize the relative hamageneity aflcelanders, claiming

that the population has been virtually isolated since the 9th century when NOIwegian

Vikings arrived with their Irish slaves. They claim that this genetic homogeneity should

make it easier to find the genes that lead ta disease. (Gulcher and Stefansson 1999;

lonatansson 2000)

To enrol Icelanders inta deCODE's project, informed consent has been bypassed in

favour ofoffering citizens the choice to apt-out of the database. Ifthey do not exercise

this right, their personal Medical records are automatically entered into deCODE's
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database40• Once they are enroIled, each time they seek Medical attention in the future,

their files will be updated at deCODE. The responsibiIity is placed on individuals to

speculate as to how their medical information will be used. It is unlikely that ail of

deCODE's research plans are known to ail Icelanders involved in the project.

Furthermore, it is likely that deCODE's research plans will change over the course of

their 12 year licence. Thus, most Icelanders and Icelandic physicians have a weak

understanding ofhow their medical data will be used ifthey participate in the database.

When speculating about how deCODE will use their medical informatio~ Icelanders

must aIso consider whether new information will he discovered about them that they

wouId rather not know or have known by others41
• AIl dead Icelandic citizens will be

automatically entered into the database42
. So even if an individual opts out, ail

information about their deceased parents or grandparents will he handed over to

deCODE. Individuals cannat 'opt out' of the genealogical part ofthe study.

deCODE is trying to discover genetic risk factors for over 25 common disorders.

(GuIcher and Stefansson 1999) The selected disorders have a high prevalence in many of

the world's more affluent nations. The following priority groups ofdisorders are listed

on deCODE's web site (www.decode.is):

- autoimmune diseases (including inflammatory boweI disease (Crohn,sand

ulcerative colitis], psoriasis, atopy and rheumatoid arthritis)

"OYndividuals can opt out before the database is up and ruruùng, preventing the entry ofany of their medical
data into the system or they CM opt out after the database is in use. In this latter case, they CM prevent any
new data from being entered but cannat remove the data alre3dy entered into the database.
41For example, infonnation about their parentage, susceptibility to disorders that have not yet expresse~
and may never appear. etc.
42In protest to this decision. Iceland's vice directar general af public hea1th \Vas arnong the first ta opt out of
the database. (Dagur 2000; DV 2(00)
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- cardiopulmonary diseases (including asthma, chronic obstructive pulmonary

diseasey myocardial infarctio~ peripheral vascular disease and stroke)

- central nervous system diseases (including familial essential tremor, Alzheimer' s

disease, schizophrenia, anxiety disorder, bipolar disease, multiple sc1erosis,

narcolepsy, and Parkinson's disease)

- metabolic and other diseases (including osteoarthritis, non-insulin-dependent

diabetes, osteoporosis, and endometriosis)

Inferring from this list of research priorities, it is c1ear that deCODE is focusing on

multifactorial disorders rather than Mendelian disorders.43 Many of the diseases being

investigated faB into the chronic, as opposed to acute, category of disease. They are also

diseases generally associated with populations \Vith an average long life expectancy.

The different groups involved in the organization of this project have overlapping goals.

deCODE is concerned with making a profit from their work. Roche is hoping to recover

the monêy they have invested in the project as weil as making a profit from new

pharmaceuticals created from the project44
• Like other pharmaceutical companies

involved in this type of research, Roche is hoping to create a new 'blockbuster' drug.45

In the long term, the government oflceIand is hoping that knowledge ofits citizens'

genetic predispositions to disease will assist in reducing the cost of providing health care

for Icelanders (the country's health care system is public). deCODE believes they can

43 Multifactorial disorders are those lhat involve many genes interncting with each other to produce an
etTect. Multifactorial can also he used in a clinical sense to rerer to disorders involving mulùple genes
interacùng with each other and their e.xtemal (e.g. social) environmenl Mendelian disorders are associated
only with one gene of major effect (e.g. someone could have the gene for sickle cell anaemia).
""These claims are based on the content and pronùses found on the financial pages of their websites.
45 The tenn 'blockbuster' dcsignates a drug that has become the financial backbone ofa company. The
most obvious example is Prozac, which bas been a major source of revenue for Eli Lilly since its
appearance in 1987.
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help the govemment reach this goal by creating genetic tests for a wide variety of

disorders. This would theoretically allow early deteetion ofdisorders or enable a

physician to better understand a patient's risk before invasive steps are taken. (Gulcher

and Stefansson 1999) How and when they will be able to reach these goals is unclear.

(Associated Press, CNN [Europe], April 2001)

Section ii: Population genetics in Québec

In Québec, a group holding a genealogical database for a portion of the province's

citizens organizes the population genetics project. This group also holds historical data

on the population ofQuébec extending back to and beyond the 'founders' of the

Saguenay / Lac-St-Jean regions. This project is operated by a set of academic researchers

whose work is held accountable to the public and whose research is supported by public

funds. The research was initiated by IREP (Institut Interuniversitaire de Recherches sur

les Populations) at the Université de Québec à Chicoutimi in 1972 and has been headed

throughout this time by Gérard Bouchard, a historian and sociologist. (Gradie et a11988:

322) Originally it was a historical study with the objective ofcreating a tool to

investigate the migration patterns and founders of the population near Chicoutimi. The

specifie region being studied was the BALSAC region, taking in the area ofBas-St­

Laurent, Saguenay, and Lac-St-Jean. The population ofthis region is said to have

descended from inhabitants ofQuébec's Charlevoix County following migration from

this region. (De Braekeleer 1991: 141; Gradie et al 1988: 322) Historians have

established that ancestors of the Charlevoix County population in tum came from
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northwestem France in the 17111 century (the majority ofthese founders came from

Normandie, De-de-France, Poitou, and Aunis [Heyer et al 1997: 212-14]). (De Braekeleer

and Dao 1994; Heyer 1995: 1451, 1454; Heyer 1997: 101) IREP is in the process of

extending the database to aIl ofQuébec. (Bouchard 1999: Il; Bouchard 2000: personal

communication)

The IREP research group is in the process ofmoving their offices to Montréal (Université

de Montréal). Bernard Brais, a professor at Université de Montréal, has been named the

new director of the research group. (Brais and Bélanger 2001) IREP has made no plans

to create a genetic database - the project will be limited to a genealogical database that

will be accessible to outside researchers investigating specifie diseases. (Bouchard 2000:

personal communication) IREP's genealogical database caught the attention of scientific

researchers in the early 1980s because it contained information on 'pure laine,' literally

'pure wool,' Québécois. The 'pure laine' Québécois are those people whose ancestors

are believed ta have arrived in Québec early in the process ofcolanization. Because

these people were often quite isolated in remote, smalI villages for many generations,

they are believed to share a number of hereditary features. This makes them interesting

to scientific researchers and, over the years, the genealogical database has been opened

up for use by scientific researchers in an attempt ta better understand the transmission of

diseases ofhigh prevalence in the region. Scientific researchers must submit a proposai

for their project and, if accepted, IREP will provide them with specifie genealogical

information they have requested.46 (Bouchard 2000: personal communication; De

46 Scientific researchers generally provide a list of patients' names to IREP, and IREP retums infonnation
on the ancestry of these people as weil as their contemporary relatives.
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Braekeleer 1991: 141, 143) This research began with unifactorial disorders, but was

gradually opened up to multifaetorials. Researchers currently using the database are

investigating diseases in the general population ofNorth America (e.g. osteoporosis and

hypertension). This represents a shift ofIREP's original goals. When the database was

first made available to scientists, IREP's objective was to use the genealogical database

as a means of studying diseases ofhigh prevalence in the BALSAC region. (Morissette et

al 1999; Vezina et al 1996, 1999)

When scientific researchers use IREP's database, their starting point is a list of patients

enrolled in a particular study. For instance, this couId he a group ofpatients enrolled in a

genetic association study on bipolar disorder. This list of patients would be passed over

to an IREP researcher. The names would be entered into the genealogical database in

order to construet individual family trees of the patients. These farnily trees would

include a patient's ancestors extending back to the founders ofQuéhec, ifpossible. Sorne

lineages have also been traced back to specific ancestors in France. Each patient's family

tree would also include aIl their contemporary relatives traced as descendents from a

common founder of the lineage. The contemporary relatives found through this process

are considered potential carriers of the same 'disease gene' held by the patient population

enrolled in genetic research. In other words, the patient' s contemporary relatives are

considered to be at risk ofdeveloping the patient's disorder.

IREP stringently observes confidentiality and access to the genealogical database is

strictly controlled. (Bouchard 2000: personal communication) Even though IREP does
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not hold any genetic materials, their collaboration with outside scientists, combining

genetic materials with their genealogical database, allows scientists to study the

transmission ofgenetic materials over the course ofgenerations. This makes the outcome

ofIREP's collaborations similar in many ways to the outcomes ofprojects in

Newfoundland and [celand.

In order to gather the information to create the database, IREP was able to bypass the

process ofobtaining consent ofthe individuals involved. In the case of the data drawn

trom the 19th century, it was clearly not possible to request individual consent. Before

1993, vital statistics for the population ofQuébec belonged to the province. These

circumstances facilitated the collection ofgenealogical data on the Québécois. In 1993,

in the eivil code was changed and genealogical information became private and

confidential. From 1993 onwards, IREP resorted to the use ofa Québec law that allows

researehers to use vital data without consent. (Bouchard 2000: personal communication­

specifie law not described) When the datahase is used for medical genetics (to match

genetic samples with genealogical information), consent is required either trom

individual patients or trom the director of scientific research on a specifie project. The

researchers' protocols must pass through the ethics committee of the university they are

working with, and because ofthis, the decision about whether to contact at risk

individuaIs is left to researchers outside ofIREP since it is they who create the protocol.
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As noted, use ofIREP's database is open to any researcher who applies, provided that

their proposed work meet IREP's ethics criteria.47 Research priorities for genetic studies

are set according to applications submitted to IREP and therefore driven by the interest of

the scientific community. (Bouchard 2000: personal communication) Studies have been

published on a variety ofdisorders, including bipolar disorder (Morissette et al 1999),

cardiovascular disorders (Couture et al), and Alzheimer's disease (Vezina et al 1996,

1999), among others.

The goals ofthis group are multiple and their priorities have shifted over time. IREP's

initial goal was to construct a genealogy of Québécois ta better understand the BALSAC

region' s demographic trends, family structure, reconstruet family lines, trace social

histories and social institutions, and ta examine the impact of founders on a limited

population. In the 1980s, the group's interests and goals moved toward understanding

diseases that, according to scientists studying the disorders, seemed ta be Iinked to the

genetic mutations in the BALSAC region. IREP's goals have now broadened to an

interest in genetic disorders within the general population, and their interest is to further

scientific understandings within genetic research. The history of the Québécois remains a

priority for IREP. (Bouchard 2000: personal communication)

47 These criteria change over time in order to remain flexible enough to work with a broad range of
researchers.
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Section iiî: Scientific goals and challenges to the scientific basis of population genetics

research

In Part II, section ii, 1 outlined many of the medical breakthroughs that have been

predictcd by scientists to arrive as a result of the human genome project (HGP).

Population genetics projects are hoping to capitalize on the new information available

from the HGP and to benefit trom the new technologies created for this research. Any

researcher studying the genetic bases ofdisease can draw on the tools and information

produced as a result of the HGP. This type ofresearch often uses a clinically based

sample ofpatients who are likely to be heterogeneous and multicultural, especially when

the patient populations are drawn frorn large cities. Researchers affiliated with the

population genetics projects in IceIand and Québec cIaim that they have an advantage

over the researchers using cIinically based populations because of the data they have

access to. The researchers affiliated with the population genetics projects daim that

access to a genealogicaI database provides greater knowledge about members of the

populati~n who might be affected with a particuIar disorder. This at risk population

would be available for testing in order to determine whether or not they shared a

particular 'disease gene' with the afflicted patient population. Population genetics

research is believed to infonn researchers about how widely a gene is shared and how

often it 'expresses' itself. That is, how often a persan carrying a 'disease gene' will be

affiicted with the disease and how often they will rernain disease-free.48 It is also

believed that access to c1inical medical records would aise benefit the researchers

48 In Iceland, this type ofassociation study would be greatly facililated by the DNA database. Genetic
association studies could he perfonned without obtaining individual consent or by going through the
process of collecting DN~ since deCODE would aIready have indhiduaIs' samples in their databank. ln
Quebec, association stmlies investigating at risk groups would require a scientist obtaining consent to
contact these people. At tJùs point, individuaIs would have the right to provide DNA samples or not
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affiliated with population genetics projeets. (Kong, Gulcher and Stefansson 1999: 578)49

The second advantage claimed by researchers affiliated with population genetics projeets

is the presumed genetic homogeneity of the populations being studied. Because of this

homogeneity, it is believed that when searching for specifie genes, there will be less

'noise' for scientists to search through in their genetic codes. It is believed that this

feature orthe Québécois50 and Icelanders will facilitate genetic research. (Morissette et al

1999: 568)

Despite the apparent henefits of population genetics research for investigations into the

genetic origins ofdisease, several assumptions that underlie this kind ofresearch have

been attacked. deCODE's research methods have been challenged by independent

researchers who claim that, despite the large amount ofdata available to deCODE, the

techniques and assumptions underlying the company's approach are inappropriate.

Critics ofdeCODE daim that the company's research will not be successful because it is

premised on a unifactorial model of'disease-gene hunting.' J.H. Edwards, a professor of

genetics at Oxford University who studies the genetic basis of schizophrenia, suggests

that deCODE's attempts to find 'disease genes' will not be useful in the case of

multifactorial disorders. deCODE's method, which is based on finding the 'disease gene'

associated with a particular disorder, will not allow them to discover the factors that

bridge the gap between gene and body, or gene and mind, in the case ofdeCODE's

49 Augustine Kong is the director of statistica1 genetics at deCODE. Jeff Gulcher is the vice president of
research and development (in addition to being a fonner PhD student of Stefansson). and Karl Stcfansson,
as previously mentioned, is the chiefexecutive officer of deCODE Genetics.
so IREP's researchers, while they believe the 'pure laine' Quebecois to share certain genetic traits. do not
claim that the Quebecois are as homogeneous as, for example. Icelanders are.
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research on mental disorders. In other words, the disorders being researched are too

complex to be accounted for by deCODE's research methads. (Edwards 1999: 1353)

Regarding the presumed genetic homogeneity of the populations in deCODE's and

IREP' s worle, as noted, these researchers claim that their work is facilitated by the faet

that the genomes oflcelanders and 'pure laine' Québécois are more similar to each other

than the genomes of people in, for instance the US, or large cities in Canada. According

to researchers at deCODE and affiliated with IREP, the homogenous character of the

Québécois (de Braekeleer and Dao 1994: 236; Marissette et al 1999: 568) and IceIanders

(Stefansson quoted in Trivedi 2000) helps to reduce the 'noise' that researchers must

work through to isolate particular disease genes. The homogeneity of the 'pure laine'

Québécois and Icelanders has been challenged. It is commonly believed that the

population oflceland has descended from a small group ofNorwegian Vikings, and that

the homogeneity of Icelanders has been maintained through a series ofcatastrophes that

greatly reduced the population several times in Iceland's history. But this story has been

questioned. Edwards and others suggest that IceIand was settled by a diverse group of

people, including a substantial number ofCeits. This would increase the genetic

diversity of the founding population. Furthermore, these same commentators suggest that

the 'catastrophes' in Iceland's past have not been significant enough to reduce the genetic

diversity of the population. Finally, these critics aIso challenge the presumption that

Icelanders have been isolated throughout their existence, and cite evidence ofthe

immigration of French fishermen into IceIand. (Amason n.d., letter ta editor; Edwards

1999: 1353; Trivedi 2000) IceIandic researchers published a report in August 2000 in
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which they compared the genetic markers oflcelanders with other Europeans. They

found that Icelanders are among the most heterogeneous ofEuropeans, more so than the

French. (Arnason et al 2000: 373-4) deCODE's scientists quickly launched a rebuttal

that was intended to re-establish the genetic homogeneity oflcelanders. (Stefansson

quoted in Trivedi 2000) The dispute is unresolved and the genetic homogeneity of the

Icelanders remains ambiguous.

Claims have also been made for the genetic homogeneity of~pure laine' Québécois. (de

Braekeleer and Dao 1994; Morissette 1999i1 The pure laine Québécois are those who

are thought to be descendents of the original groups ofsettlers who came from France.

Many ofthese ~pure laine' Québécois live in the SaguenaylLac-St-Jean region of Québec.

Genetic studies ofmitochondrial DNA and unusual disease genes have been used to trace

these Québécois 1 ancestry back to origins in specifie regions ofFrance. Mitochondrial

DNA is genetic information passed unaltered, except in infrequent cases of mutation,

from mot_her to daughter. This type ofgenetic information has been used by other

researchers to trace the origins ofmatemallineages 25,000 years into the past.S2 Other

researchers have suggested that the ancestors of the 'pure laine' Québécois have

intermarried and become genetically associated with Arnerindians and the English in

Québec. (Bibeau 1995: 171) The ties between these communities have not been reflected

in IREP's studies of the genetic history ofQuébec. Many factors would explain the

SI Many other stuclies published by IR.EP researchers focus on the sinùlarity of pathologica1 genes among
tlùs population. (de Braekeleer 1991~ Gradie et al 1988; Heyer 1996; Heyer 1999; Heyer et al 1997) The
shared genetic traits of the 'pure laine' Quebecois are believed ta have rcsulted from the 'founder' effect.
These researchers claim that the genetic composition of 17111 century founders of Nouvelle-France (Quebec)
is still retlected in this group ofQuebecois.
S2 Bryan Sykes, a British geneticist, recently published The &ven Daughters ofEve, in which he traces the
origins ofdifferent European lineages. (Kanigel 2001)
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mixing of the French population with other groups. For instance, the gender division of

the 171h century founders ofNouvelle France incIuded 1710 males and only 918 females

(Heyer et al 1997: 212). IREP's studies have not addressed possible mixing of the

French settlers with others. 1have contacted IREP ta inquire whether they had ever

examined the possibility ofshared genes between Amerindians and pure laine Québécois.

1was unsuccessfuI in my attempts to receive confirmation as to whether any such

research has been performed. (Personal communication 10 May, 25 May, 30 May 2001)

As in the case of Iceland, it seerns as though popular stories about the genetic

homogeneity of Québécois are used subjectively and instrumentally in order to create the

image ofa homogeneous and unique population.

Population genetics studies aiso assume that, [1] the isolation of'disease genes' willlead

to the creation of treatments. It has been much more difficult to find treatments targeting

'disease genes' than previously imagined. Many pharmaceutical companies are finding

themselves investing large sums of money without seeing significant results - profits are

only forecast for at least five years from now. (tram PricewaterhouseCoopers website:

www.pwcglobal.com/gxJengiabout/ind/pharm/phpressroomR&D2005.html) Others

believe that this process eould take decades. (Associated Press 2001)

Section iv: Concerns about the management and operation of population genetics projects

Ethicists and physicians around the world have raised concems about certain aspects of

population genetics projects, especially in Iceland. Sorne ofthese concems are specifie

to Iceland, such as the use of presumed consent rather than informed consent, and the
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granting ofexclusive rights ta information to one company in this specifie project.S3

(Chadwick 1999: 443; Greely 2000: 176-190; McInnis 1999: 235, 238) Other concems

apply ta almost any population genetics project. For instance, a broad set ofconcerns has

been raised regarding the ways in which the results ofgenetic tests might be interpreted.

Concems has also been expressed over the potentiaI for discrimination based on 'bad

genes.' (Greely 1998: 480, 495; Mauron 2001; Sommerville and English 1999;

Williamson 1999: 75) 1 mention these ethical concerns, neither to support nor dispute

them, but because these issues have been highly publicized by ethicists, physicians and

deCODE's opponents. The publicity surrounding these ethical concerns has Iikely

contributed ta Icelanders choosing to opt out ofdeCODE's project. However, only 7% of

Icelanders have made this choice at this time. This would indicate that there must be

other reasons for Icelander's willingness to cooperate with deCODE.

Section v: Reasons for participation in population genetics research and the creation of

genetic national ism

When considering the amount of trust Icelanders are putting into their govemment and

into deCODE, Eliot Marshall, a joumalist for Science magazine, writes, " It' s hard to

imagine any U.S. agency being entrusted to keep so much volatile information in one

database - medical records, genetic test results, and family histories going back a

millennium." (Marshall 1998) Why is it that the people oflceland and Québec

participate in these studies? 1 believe there are at least 3 explanations.

53 There are many other contentious issues surreunding deCODE's work. For instance, all dead Icelandic
citizens wiU be automaticaIly entered mte the database. 50 even ifan individual opts ou~ aIl infonnation
oftheir deceased parents or grandparents will he handed over to deCODE. Individuals cannat 'opt out' of
the genealogica1 part of the study. As a resuIt of this decision, Iceland's vice director generaI of public
health was among the flfSt to opt out of the database. (Dagur 2000: DY 2000)
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The tirst, and perhaps most obvious, explanation is that the individuaIs involved in the

research either are unaware orthe projects or they do not understand the significance of

the studies in the absence of media attention or oppositional organizations. In Québec,

due to the low profile of the project, it may that individuals do not know they are a part of

a construeted genealogy since consent in these research projeets is only requested at the

time that biological samples are eolleeted.54 Individuals may also be identified as at risk

for particular diseases without their prior knowledge ofspecifie research. That is, they

may be identified as a distant relative ofa patient enrolled in a genetic association study.

Whether genetics researchers contact at risk individuals to infonn them of their chances

ofcarrying a 'disease gene,' is left to the discretion of the researehers running the

experiments. In Iceland, it is unlikely that many people are unaware of the project.

However, ooly 13% ofleelanders considered themselves to have a good grasp of the bill,

according to a Gallup survey in November 1998. (Andersen and Arnasen 1999: 1565)

This is not surprising given the broadness of the terminology of the bill and the "Iess than

clear objectives." (MeInnis 1999: 235) The peor understanding ofdeCODE's research

objectives may result in Icelander' s participation in the project. This would not be as a

result oftheir acceptance ofdeCODE's objectives, but because they do not understand

particular implications ofdeCODE's research. A complete understanding of the

implications ofdeCODE's might lead to their withdrawal from the project.

S4 TIùs infonnation is true lo the best of rny knowledge. There are likely loopholes 1am nol aware of
(Bouchard, during my interview \\ith mm, alluded to at least one case in which indi\iduals cart be enroUcd
inlo a genealogical anaJysis by a research direclor, so il is possible thal sorne people may not be aware of
the full c~1cnt of the study tlley are involved in).
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A second explanation is that people panicipate in this research because oftheir interest in

locally significant disorders. Individuals suifering from one ofthese disorders may

panicipate with the hope that a treatment or cure may result. Individuals May also

participate to learn ifthey are at risk for or potential carriers ofone ofthese disorders.

Researchers working on one ofthese disorders (or physicians treating aillicted patients)

may encourage participation in these population genetics projects because the projects

offer a rare chance ta leam more about local disorders.55 This explanation may account

for another subpopulation of the participants, but l believe that there must be at least one

more explanation to account for the interest and even eagemess ofmany of the

participants and organizers ofthis research. (Greenwood 2000; Speeter 1999: 50)

The third explanation for Icelanders' and Québécois' participation in the population

genetics projects is based on the existence ofa new type of collective identity within

these two groups, genetic nationalism. The concept of the genetic homogeneity of

Icelanders and Québécois has been used by researchers at IREP and deCODE to create a

sense ofgenetic natienalism. Einar Arnasen, an opponent ofdeCODE Genetics, daims

that Kari Stefansson has promoted genetic nationalism to secure participation in

population genetics projects. Icelanders have presumably become interested in genetic

natianalism because it allaws them ta gain a greater understanding aftheir ancestors and

of the 'unique' nature oftheir people. By participating in deCODE's project, genetic

research likely represents a new tool to trace genealogies, which was already an

55 ln aU the cases prcsented in tlùs paper, the healthcare systems are public (Le. rcccivc low levels of
funding) and research funding for rare disorders affccting only a relatively small population is scarce
(especially from the private sector).
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established practice in Iceland before deCODE existed.56 In Québec, there is a political

element to genetic nationalism, in terms of the people mnning the project and the people

participating in it. I will now present these arguments in greater detail.

In Iceland, in order to evoke a sense ofgenetic nationalism, an imagined genetically

homogenous community has been created. In making this c1aim, 1 have drawn upon

Benedict Anderson' s work on imagined communities (1991). According ta Anderson,

the nation is an imagined community because, "the members ofeven the smallest nation

will never know Most of their fellow-members, meet them, or even hear of them, yet in

the minds ofeach lives the image oftheircommunion." (Anderson 1991: 6) Similarto

Anderson's concept ofthe national imagined community, the 'genetically homogenous'

imagined communities of Iceland and Québec will never have a complete knowiedge of

their fellow members. Yet, these communities are portrayed by themselves and by IREP

and deCODE as distinct national groups, joined by their similar genomes. In Iceland, the

homogenous nature of Icelanders is imagined because their homogeneity is not known in

any real wayS7 at this point in time, and it is possible that it will not be detennined in the

future.58 (Anderson 1991: 6) The belier in their genetic homogeneity gives Icelanders

more a means of 'knowing' about themselves and each other, rather than 'hard evidence'

oftheir genetic codes. The 'uniform' genetic character of Icelanders aise gives them a

new and scientific means ofdistinguishing themselves from athers. Stefansson has

56 In the case of [celand. and frorn the point of view of Kari Stefansson (not necessarily that of aIl
Icelanders)t titis new sense of identity rnight also be called commercial genetic nationalisrn.
57 Thal iSt their genetic homogeneity is not c1early demonstrated every day.
58 At this point, l am rcferring to the dispute between Amason et al and deCODE's scienlists as to which
genetic markers truly reflect a popu1atio~ and cao thereby be used to detennine the reaI degree ofgenetic
homogeneity ofa group.
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promoted the homogenous community ofIceland as valuable because oftheir 'pure'

genomes, implicitly contrasting them with the impure genomes ofothers. Stefansson has

likewise disseminated staries ofIcelanders' origins in his writings and daims to have

'proven' these through genetic studies. Icelanders' origins are a part ofa heroic founding

story, with aristocratie ancestors (in some versions ofthis founding myth, the original

Ieelanders came tram Norwegian nobility), endurance through catastrophes (such as

plagues, earthquakes, volcanoes), and survival Uin accordance with Darwinian

principles." (Jonatansson 2000: 38) Jonatansson daims that this history has led to the

remarkable and unusual character of today's Icelandie population. And, "according ta

scientists, the Icelandic population reflects the gene pool ofNorthem Europe as it existed

in about A.O. 800." (Jonatansson 2000: 38, citing Stefansson and Gulcher)

The Icelandic population has been characterized in ways that follow oider concepts of

'blood,' that is, the purity of the line ofa people. Icelanders have also been characterized

in terms ofgenetic heredity, i.e. similar traits associated with a particular group of people.

In deCODE's genetie testing, these two traditionally separate means ofunderstanding the

composition ofgroups have converged. Genes are being used to 'prove' the purity of

Icelander's lineage as weil as to trace the passage ofhereditary traits existing now as weil

as in the pasto The choice of traits used to 'prove' Icelander's lineage is interesting.

'Disease genes,' that is, markers ofpathology, are being used ta positively identify

Icelanders as a group. One example is the BReA2 gene. Icelandic researchers daim that

the genetic mutation of this gene has been passed down to contemporary Icelanders from

one particular Icelandic ancestor, Einar, a 16th century deric. (Specter 1999: 40) This
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mutation is now claimed to be al the base ofvirtually every case ofhereditary breast

cancer in Iceland today, marking today's carriers ofthis gene as descendants ofEinar.

This means of identifying a group based on pathological features recalls the prejudices of

19dt and early 20th century Germans who marked Jews as carriers of particular

pathologies. What is interesting about the use ofthis means of identification in Iceland is

that pathology is not being used to stigmatize outsiders, but to confirm the majority

groupls identity. 'Real' Icelanders share the same genetic mutations.

The type ofgenetic nationalism that exists in Iceland is clearly biologicai and does not

draw upon cultural attributes of Icelanders. It does not draw on the language or traditions

oflcelanders, but their physical bodies. Einar Arnason has suggested that Stefansson

first created a sense ofgenetic nationalism among Icelanders and then used it to dupe the

people oflceland into participating in his project. While Stefansson's promotion of

Icelandic DNA and the purity oftheir genealogy might have increased awareness of the

genetics involved, Icelanders already had a great deal of pride in the 'blood' of their

people. The hobby ofgenealogical analysis was ubiquitous throughout Iceland prior to

Stefansson's promotion of the genetic identity of the population. While population

genetic studies in Iceland might have created a sense ofgenetic nationalism. the effect

was only to add a hereditary (genetic) element to Icelander's pre-existing national

identity based on 'blood.' Because ofthis, it would be inaccurate ta daim that the

Icelandic population was 'duped' into participation. That is not ta say that they are

completely aware of the consequences oftheir participation (the consequences remain

unknown ta most, even to medical practitioners in Iceland), but that their willingness to
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participate is based both on a newly created genetic nationalism and their own desire to

instrumentally use genetics to add to their knowledge oftheir country's genealogy.

Genetic nationalism might have been useful in drawing Icelanders into deCODE's

project. However, it was not simply a matter of Stefansson tricking Icelanders into

participating in his research. The studies that deCQDE has made availahle on the

genetics of their ancestors otrered a valuable tool ta Icelanders that has provided funher

support oftheir already celebrated collective identity.

In Québec, genetic nationalism takes a somewhat different form. In Québec, like Iceland,

the concept of 'blood' has been brought together with the concept ofhereditary traits.

This has taken place through the fusion ofIREP's genealogical datahase with genetic

samples from outside researchers. In other words, information on Québec family

lineages has been combined with information on particular genes and hereditary traits of

the 'pure laine' Québécois. Another similarity between the forms ofgenetic nationalism

in Québec and Iceland is that both populations are identified through their disease genes,

or pathological traits. However, Québec differs from Iceland in that the pathological

traits are used to identify onlY a portion ofthe Québec population. In Québec, only 'pure

laine' Québécois play a biological role in genetic nationalism, since it is only these

people who are thought to be descendents ofQuébec's French founders.

In terms of the researchers at IREP who initiated these studies, the genealogical database

and the identification ofFrench founders can be seen as an extension oftheir political

interests. Gérard Bouchard, who led IREP from its founding in 1972 until this year, has a
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clear stance on Québec politics - bis believes that Québec must separate trom the rest of

Canada in order to fulfill its potential as a nation. (Bouchard 2000: 51-52 - chapter 3 in

Venne 2000) 'Proving' the distinctiveness oftrue Québécois from outsiders supports his

claims that Québécois are different from other Canadians. Their distinctiveness is now

shown not ooly by culture and language, but aIso by their blood and genes. Gilles Bibeau

has suggested that Québec histories have been strategically used to create beliefs about

who the Québécois are. (Bibeau 1995) Collective histories have been used to create a

heroic past of 'pure laine' Québécois and to promote nationalistic positions. l have

already described the selective lines used to trace Québécois, and with whom

commonalities were sought (e.g. not Amerindians or English). In the case ofQuébec,

then, l suggest that an imagined homogenous community among 'pure laine' Québécois

has been created in arder to construct a scientifically 'proven' story of ongins. This story

can then be used ta promote a sense ofgenetic nationalism, adding to the cultural and

political nationalistic sentiments already existing in Québec.

The participation promoted by genetic nationalism in Québec is different than that in

Iceland. IREP's project is limited to a genealogical database and does not require full­

scale consent of the population as in Iceland. The Québécois' participation in TREP's

genealogical research, would be best reflected in the degree of their interest in identifying

their 'roots.' In other words, IREP's success in promoting genetic nationalism is

reflected in an interest among the Québécois in uncovering information about the

founders of their lineage and province. Genealogical studies have heen and continue to

be an interest ofQuébécois.
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Part IV: Conclusions

Nationalism is a concept that has changed over time, according ta shifting social and

cultural contexts. [n the 16th century, Herder's emphasis on Germany's culture and

traditions was consistent with that era's means ofidentifying populations. The different

'tribes' or nations thought to be descendents of particular biblical figures were

distinguished not by their 'race' by primarily through linguistic differences. In the 19th

century, advances in the biological sciences made available new concepts of human

differences for social theorists. Biological metaphors became the predominant means to

justify the social inequalities previously justified by descent ('blood,' as the term was

used in a metaphorical sense) and class. These metaphors were aIso used to distinguish

the peoples of each nation from other nations. Economie and social instability in the late

19th century contributed to an escalation ofthe biological racism that had appeared earlier

in the century, reaching its most intense form in Nazi Germany in the early to rnid 20lh

century. After the Second World War, worldwide reactions to the atrocities of the

Holocaust and against the Nazis led to a self-conscious removal of biological theories

from discussions ofhuman differences. But beginning in the late 20th century, biological

metaphors started to retum ta nationalistic claims, such as in the fracturing of the USSR

into smaller nations. Developments in science, including information derived trom the

human genome project, have started to bring back the concepts ofhuman biological or

genetic differences and 'race' back into definitions of nationality. Genetic nationalism

May become a more common means of identification as knowledge of personal and

collective genetic similarities and differences increases.
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The interplay between the biological (or genetic) and the socirJ has been taken up in

academic discourses. Interest in this area ofstudy has been increasing since the early

1980s, exemplified by the growth ofthe field ofsocial studies ofscience.

Anthropologists working within this field examine the social embeddedness ofscientific

knowledge and practices. This can involve investigations oftools (either physical or

conceptual), scientific categories, belief systems underlying methods of treatment, etc.

Anthropologists in the social studies of science examine the influence of society and

culture on scientitic practices and also how science loops back, affecting the society

within which it exists.

Specifie examples ofresearch within the social studies ofscience include researchers

who trace the histories and historical contexts ofcertain scientific fields (e.g. psychiatry,

pharmaceuticals). These studies attempt to understand the complexity of forces within

the scientific field they are studying, and investigate how and why the produets (e.g.

drugs, tools, diagnoses) and knowledge were produced. These studies also examine how

the products and knowledge influence the societies in which they are used. (Hacking

1998; Healy 1997; Young 1995) Other anthropologists start with a diagnosis or

technology and examine the assumptions embedded within its creation and the social

implications ofits use. (Lock 1993; Rapp 1999) Others still focus on questions ofethics

and change within science, whether laying claim to an ethical stance or not, in addition to

examining the role ofpowerfulleaders in scientific industries. (Rabinow 1999; Rabinow

and Palsson 1999)
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The biological and genetic knowledge being produced today is changing the way in

which human groups are being conceived. This paper retlects an interest in how the re­

integration ofthese scientific forms ofknowledge effect individual and collective

identities. It is also an example of the ways in which genetic information is being used

by entrepreneurs, nationalists, and interested individuals in order to further their different

goals. In the cases of Iceland and Québec, genetic information has been incorporated into

the existing means of identifying groups and daims of identity.
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