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 To Rebecca, Eva and Marika  



   The transfer of knowledge and of judgment from one field to another is 
notoriously difficult, and one need not look far to find men eminent in one 
field who have made themselves ridiculous by posing as oracles in another. 
The biologist as sociologist, still more as political prophet or propagandist, 
runs a similar risk, but we are all necessarily concerned with social evolu-
tion. Whether or not they are really pertinent, biological theories are being 
used in this field, and the biologist necessarily has a part in the discussion, 
if only as critic .   

—G. G. Simpson, 1941     
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Preface and Acknowledgments – 
Problematizing Our Epigenetic 
Present

There is a palpable excitement around epigenetics. The argument that 
we must now look beyond our DNA and toward our environment to get 
a sense of who we are, understand disease trajectories, and perhaps find 
a way not only to prevent risk but even to improve ourselves is increas-
ingly driving laboratory work and becoming a cliché in the popular 
media. Soon policymakers and health experts will likely be on board 
as well. And the high priests of DNA-centrism are rapidly reconfiguring 
their language to meet the challenge of epigenetics.

To wit, Francis Collins, director of the National Institutes of Health 
(NIH) and the dean of the Human Genome Project, told a conference in 
San Francisco that the expression “junk DNA” is a sign of hubris from 
the past: “Most of the genome that we used to think was there for spacer 
turns out to be doing stuff and most of that stuff is about regulation 
and that’s where the epigenome gets involved, and is teaching us a lot” 
(Collins, 2015). “In human diseases,” the journal Nature advises, “the 
genome and epigenome operate together. Tackling disease using infor-
mation on the genome alone has been like trying to work with one hand 
tied behind the back. The new trove of epigenomic data frees the other 
hand. It will not provide all the answers. But it could help researchers 
decide which questions to ask” (Nature Editorial, 2015). In February 
2015, the journal introduced readers to the Epigenomic Roadmap 
(Skipper et al., 2015). And, as the Federation of American Societies for 
Experimental Biologies accurately and succinctly puts it, “While the 
discovery of the genetic code led researchers to believe that our phys-
ical appearance and susceptibility to certain diseases were ‘hard-wired’ 
within our DNA, exciting advances in our understanding of the human 
genome have shown that this is not the entire story. Scientists now know 
that both biological and environmental factors play an important role 
in how we develop and age and even in determining our risk of diseases 
like cancer, cardiovascular disease, and type 2 diabetes” (FASEB, 2014). 
Finally, NIH is now funding investigation on the link between paternal 
nutrition and offspring metabolism.
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In anticipation of an avalanche of articles, books, hype, and contro-
versy – in which epigenetics will be mobilized to ‘explain’ sexual 
orientation or the transgenerational effects of various historical catastro-
phes – this book offers its own roadmap to our epigenetic present. It tells 
the story of how the biological notion of heredity became modern by 
discarding epigenetic-like hypotheses and constructing, in the late nine-
teenth century, what is known as hard heredity: the idea that there can 
be no environmental influence on hereditary material. The twentieth 
century was increasingly dominated by hard-hereditarian explanations, 
with a range of implications – progressive and regressive, inclusionary 
and exclusionary – for politics, public policy, social values, and the 
boundary between biology and the social sciences. But in recent decades, 
the hegemony of hard heredity has eroded. We are again thinking about 
heredity in an extended way by incorporating ancestral behavior and 
experience into our stories of generational transfer.

What sort of change can we expect from this new dynamic? What sort 
of citizenship, personhood, politics, and governmentality will emerge 
from this porous view of the biological body, shaped by today’s experi-
ences and those of past generations? In the pages that follow, I rely on 
history to show the broken logic behind the assertion that this alterna-
tive notion of heredity will necessarily have better social policy implica-
tions than has staunch DNA-centrism. To grasp meaning in our present, 
we need what many scientists and social scientists working on these 
topics like to avoid: history, history, and again history, the neglected 
story of how we came to think in certain ways and rule out others. If this 
book even partly succeeds in its archeological mission to excavate and 
problematize the sources of the present, its goal is achieved.

I am grateful to many people who have helped me to think through 
the research and arguments of this book and to find a path through 
the nuanced debates on human heredity and its implications for policy, 
social values, and knowledge production.

In the United Kingdom, I have benefited from exciting exchanges with 
Peter Bowler (Belfast), John Dupré and Staffan Müller-Wille (Exeter), 
Des Fitzgerald (Cardiff), Simon Williams (Warwick), Paul Martin and 
Vincent Cunliffe (Sheffield), Martyn Pickersgill (Edinburgh), Brigitte 
Nerlich and Aleksandra Stelmach (Nottingham), Chris Renwick (York). 
In the United States, I had the huge privilege of writing this manuscript 
in the course of a yearlong membership at the Institute for Advanced 
Study, School of Social Science, Princeton, NJ. My deep thanks to the 
Institute for offering me this opportunity. While there, I benefited from 
profound intellectual discussions with Danielle Allen (now at Harvard), 
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Didier Fassin, Joan Scott, and Michael Walzer and with my co-mem-
bers during the academic year 2014–2015, particularly Jennifer Morgan 
(NYU), Michael Hanchard (Johns Hopkins), Hugh Gusterson (George 
Washington), Gary Fine (Northwestern), Matthew (Brady) Brower 
(Weber State University), Nicole Reinhardt (Durham), John Holmwood 
(Nottingham), and Gurminder Bhambra (Warwick), Brian Connolly 
(South Florida), Serguei A. Oushakine (Princeton), K. Steven Vincent 
(North Carolina). I thank the library staff at the IAS for their assistance 
and patience with my serial requests: Kirstie Venanzi, Nancy Kriegner, 
Karen Downing, Cecilia Palmar, all of whom aimed in this book’s devel-
opment. A big thanks also to Donne Petito and the other staff members 
at the IAS School of Social Science.

Michael Gordin (Princeton) offered kind advice and comment on 
Chapter 4. He also put me in contact with Loren Graham. My meetings with 
him, Evelyn Fox Keller, Diane Paul, and Gar Allen were memorable. Betty 
Smocovitis (University of Florida) was incredibly helpful in framing the 
role of the modern synthesis in the politics of biology. I had also extensive 
and very stimulating correspondence with Mark B. Adams (University of 
Pennsylvania). My thanks to Stephanie Lloyd (Laval) and Eugene Raikhel 
(Chicago), who organized a workshop on epigenetics where I presented 
what became Chapter 4. I thank profoundly Margaret Lock (McGill), Jörg 
Niewöhner (Berlin), Sarah Richardson (Harvard), Giuseppe Testa (Milan), 
Sahra Gibbon (UCL), Liz Roberts (Michigan), Rayna Rapp (NYU), and 
Hannah Landecker (UCLA) for their insightful comments. During the 
preparation of the manuscript, I had the pleasure of corresponding with 
Eva Jablonka (Tel Aviv), always so kind and available to dispel my confu-
sions about epigenetics. Frances Champagne (Columbia) and Tobias Uller 
(Oxford) provided valuable help with the revision of an article that is now 
incorporated in Chapter 7. I have also benefited from correspondence and 
discussion with Paul Griffiths and Karola Stotz (Sydney), who helped me 
orient myself in the world of postgenomic research. Needless to say, all 
the possible errors in this book are my own.

As a non-native speaker, I’ve relied more than a little on copyeditors. 
David A. Walsh, a graduate student at Princeton, lent an important 
hand. Andre Turner (Bristol) helped with articles that now form part 
of Chapter 7. But, above all, Simon Waxman, an independent editor in 
Boston, has had a key role in making this book readable and possibly 
even enjoyable, working around the convolutions of my English. Special 
thanks to Joan Scott for connecting me to Simon.

At Palgrave Macmillan, Holly Tyler and Dominic Walker have been 
extremely kind and supportive throughout the process.
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I gratefully recognize the Institute for Advanced Study and its director 
Robbert Dijkgraaf for providing funding. The research behind this book 
is also supported by a Leverhulme Trust grant in the Department of 
Sociological Studies (Principal Investigator Paul Martin) at the University 
of Sheffield, where I am currently based.

Finally, this book is dedicated to my three ladies, two of whom came 
into the world while I was writing it. I owe incalculable debts to Marika. 
I hope that Rebecca and Eva, the new pair, will one day look at their 
father’s book and find it still a meaningful guide to the intellectual 
controversies driven by the scientific advances of their time.
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 Political Biology and the 
Politics of Epistemology   

   The historical context: the long twentieth century of the 
gene and beyond 

 This book is an exploration of the diverse transformations that have 
occurred in the space between biology and politics during the twentieth 
century, when the modern view of heredity, epitomized by genetics, 
took shape, was consolidated, and finally was challenged again. 

 Although the rediscovery of Gregor Mendel and his work bears the 
felicitous date of 1900, so that the last century really is definable as 
“the century of the gene” (Keller, 2000), one must look beyond both its 
beginning and end to assess thoroughly the social significance of the 
genetic view of heredity. It was, in this sense, a long twentieth century. 

 First, one must go back farther to understand the epistemic condi-
tions that made Mendel’s rediscovery intelligible at all (Bowler, 1989). I 
refer in particular to the elaboration of hard heredity by Francis Galton 
and August Weismann in the last decades of the nineteenth century, an 
effort that would be completed by Danish botanist Wilhelm Johannsen 
in the early twentieth century. Hard heredity, the notion that the hered-
itary material is fixed once and for all at conception and unaffected by 
changes in the environment or phenotype of the parents (Bonduriansky, 
2012), can be seen as the key conceptual move that created the epis-
temic space within which the Mendelian notion of a particulate and 
stable hereditary material (later christened the gene) could be situated. 

 The move toward hard heredity was a radical break with the popular 
and scientific views of heredity that dominated the late eighteenth and 
nineteenth century, especially in medical writings. 

 These views, which we can call for simplicity  soft   hereditarian  (actu-
ally a much later and somehow questionable terminology)  1  , converged 

1
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on the idea of a direct and formative influence of the environment on 
the hereditary material. Heredity in the soft version is affected by the 
parents’ or grandparents’ lifetime experiences, not fixed at conception 
(Bonduriansky, 2012). The hereditary material can be modified “either 
by direct induction by the environment, or by use and disuse, or by 
an intrinsic failure of constancy.” The modified genetic material would 
then be transmittable to offspring (Mayr, 1980: 4). 

 The widespread belief in the inheritance of acquired characteristics 
(Zirkle, 1946) was historically identified with Lamarckism (though 
largely preceded it) or, after 1880, Neo-Lamarckism. In 1909, two French 
biologists, Yves Delage and Marie Goldsmith put it this way:

  Whatever theory emphasizes the influence of the environment and 
the direct adaptation of individuals to their environment, whatever 
theory gives to actual factors the precedence over predetermination 
can be designated as Lamarckism. (translation, 1912)   

 Much could be passed from parents to offspring before hard heredity 
became the accepted view. For instance, according to the theory of tele-
gony, even the characteristics of a previous mate were believed transmit-
table from a mother to her offspring. Some animal breeders held fast to 
this model as late as the early twentieth century. 

 After 1900 hard heredity crystallized as the main and, eventually, 
only possible view of heredity. This was truly a revolution, setting in 
motion vast changes in the general understanding of the relationship 
between human beings and their biological substance. But its impact 
went beyond even this, reaching also into politics and the organization 
of knowledge. As we will see, hard heredity fostered new demarcations 
between the ontological domains of the biological and the social, nature 
and nurture, the life and the social sciences. 

 Although hard heredity was ascendant for decades, its domination has 
lately been challenged. The late twentieth and early twenty-first centuries 
have brought major conceptual challenges to the once-firm concept of 
the gene. These challenges are gathered today under the broad umbrella 
of the  postgenomic  age. Today scientists are exploring a number of gaps 
in our knowledge of genes, unforeseen complexities surrounding the 
hereditary material. These studies have revised the view of the genome in 
a seemingly backward direction: no longer fixed from birth but instead 
deeply affected by environmental signals, from cell to society. 

 The genome of the twenty-first appears to be, as Barbara McClintock 
anticipated, “a highly sensitive organ” (1984; see Keller, 1983). It has 
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become a “developing genome” (Moore, 2015), subject to time and 
space, biography and milieu (Lappé and Landecker, 2015). A “reac-
tive genome” (Gilbert, 2003; Keller, 2011, 2014; Griffiths and Stotz, 
2013) or a “postgenomic genome” is “an exquisitely sensitive reaction 
(or response) mechanism” (Keller, 2015), powerfully influenced by all 
sorts of biological, but also “sociocultural” pressures, originating in 
the individual body or society at large: toxins, work stress, nutrition, 
socio-economic status, maternal care, and grandparental lifestyle. This 
new understanding is a paradoxical product of scientific advances that 
were expected to deepen and confirm preexisting theories of the fixed 
gene, but as Evelyn Fox Keller noted even fifteen years ago, “contrary 
to all expectations, instead of lending support to the familiar notions 
of genetic determinism” advances in genetics have posed “critical chal-
lenges to such notions” (2000: 5). 

 One has simply to look at the huge explosion of the literature on epige-
netics to see how entrenched this reactive view of the gene has become 
in a relatively short time. Epigenetics concerns environmental regulation 
of gene expression. Rather than just a present mania, it would be better 
to understand epigenetics as the last chapter of an often neglected but 
very honorable story of going “beyond the gene,” (Sapp, 1987) looking 
at various “layers of non-Mendelian inheritance” (Richards, 2006; 
Jablonka and Lamb, 2014). Although epigenetics is often employed in 
a broad and nebulous sense – and its capacity to infiltrate language, 
and therefore its success, partly depends on this vagueness (Meloni and 
Testa, 2014) – a significant part of research on epigenetic mechanisms 
implies possible transgenerational effects (Jablonka and Raz, 2009). Thus 
biologists are suddenly discussing again “soft inheritance” (Richards, 
2006; Gilbert and Epel, 2009; Bonduriansky, 2012) or “inheritance of 
acquired characters” (Smythies, Edelstein and Ramachandran, 2014) or 
even the “dirty word,” as Ernst Mayr called it, of Lamarckism (Jablonka 
and Lamb, 1995, 2005, 2008; Vargas, 2009; Gissis and Jablonka, 2011; 
Baiter, 2000; see also Burkhardt, 2013). 

 This turn to soft heredity has not remained confined to biological 
debates. An array of sociological, anthropological, and epidemiological 
studies now focuses on the idea that early-life developmental factors 
can have an influence not only on adult life but also, potentially, on the 
next generation(s). Claims that experiences of past generations can be 
transferred to later generations via epigenetic processes and influence, 
for instance, individuals’ vulnerability to disease, are growing at a rapid 
pace. Ancestral obesity or malnutrition, prepubescent paternal smoking, 
the shock of 9/11 and the Holocaust, the 1918 pandemic influenza, and 
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American slavery have all been considered as contemporary sources of 
ill health or the cause of some sort of present epigenetic difference, if 
not abnormality.  2   “Soft inheritance has now been reborn,” say Mark 
Hanson and Peter Gluckman (Hanson, Low, and Gluckman, 2011), 
leading promoters of the idea of  in   utero  programming of adult vulner-
ability to disease. 

 It is important to clarify, however, that epigenetics and the wider 
notion of the reactive genome does not return us to soft heredity in 
the sense that prevailed before Weismann (although interestingly there 
are claims that even some apparently bizarre ideas such as telegony 
have been “rediscovered”, see Crean, Kopps, and Bonduriansky, 2014). 
History is a not a pendulum that swings back and forth between other-
wise immutable positions. It makes more sense to speak of a transfor-
mation of Lamarckism (Gissis and Jablonka, 2011) or a modification of 
the soft vs. hard heredity debate (Moore, 2015). What circulates among 
today’s researchers and authors is an appeal for a richer and more “plural-
istic model of heredity” capable of combining “genetic and nongenetic 
mechanisms of inheritance” and of recognizing “the reality of both 
hard and soft inheritance, and the potential for a range of intermediate 
phenomena” (Bonduriansky, 2012). 

 Nonetheless, it cannot be underestimated how traumatic this view 
can be for the sort of progressive story told by the fathers of the modern 
evolutionary synthesis (Mayr, 1982), in which a one-way march from 
soft to hard heredity (from darkness to light!) was the only possible 
direction of history. 

 This historical arc, from Weismann to epigenetics, from the making 
to the unmaking of hard heredity, from the narrowing of heredity to 
its present broadening, from its modernist reification (Müller-Wille and 
Rheinberger, 2012) and purification to postmodernist dispersion and 
complexification, in sum the transition from Heredity 1.0 to Heredity 
2.0 (Meloni, 2015a) is the intellectual background and conceptual battle-
field where I look at the political implications of human heredity.  

  Biology and social values 

 There are many fruitful directions from which to consider the connec-
tion between biology and social values. One can engage contests over 
human origins, the politics of sex and gender in biology, the doctrine 
of the cell state, animal social behavior, and the use of immunological 
and organic metaphors in human society. However, investigating the 
connection between biology and social values from the viewpoint of 
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soft-versus-hard heredity, as I do, is a particularly productive choice for 
several reasons. 

 First, as I have noted,  this is a timely choice  given the new influence 
of epigenetics and the controversial evolutionary question that arises 
thereby: whether this openness of the genome to external influences 
indicates a return to rejected views of soft heredity. Thanks to the present 
ascendancy of epigenetics, we are now able to look at the story of hard 
heredity that started with Galton and Weismann genealogically, in all 
its precariousness and even finitude. Without the present destabilization 
of hard heredity, the founding events of the modern view of biological 
inheritance would seem more fixed and taken-for-granted, less open 
to an “excavation” (Daston, 2004) that consigns these events to their 
contingency. We are in a position to wake them from what Michel 
Foucault called “silent monuments” (Foucault, 1972). 

 This book is therefore an  archaeology of the past  – going back to the 
making and consolidation of hard heredity and exploring its epistemic 
and political implications for the social sciences and wider society – 
made possible by  a tension in the present , namely current challenges to 
hard heredity and their implications for evolutionary theory, the social 
sciences, and society at large. And this archaeology allows claims about 
a  possible future  in which the rift between biology and society – which 
marked the twentieth century as a consequence of a certain view of 
heredity, the gene, and biology in general – is bridged. 

 Second, I choose this soft-versus-hard debate because it is a good 
point of entry point into wider contests over  epistemic values  and knowl-
edge production, in particular the barriers between the life and social 
sciences. Whether the experiences of one generation pass on to the next 
is a conceptual and logical watershed in defining the boundary between 
the biological and the social. In a soft-heredity view, the social is always 
on the brink of becoming biological, habits are turned into instincts, and 
life experiences of a previous generation are embedded in the biology of 
a successive one. Lamarckism or soft heredity is the condition for a fully 
biosocial or biohistorical investigation, for a continuous exchange of 
the biological and the social. Not by chance, when Lamarckism was the 
dominant view amongst social scientists, from Spencer to early 1900, 
the autonomy of the sociocultural was just a mirage. 

 By contrast, hard heredity maintains separation between the social and 
the biological. Genes are passed on, but the lifetime experience of each 
generation is canceled in the next, and each generation has the chance 
to start anew, as Weismann noticed. No significant sociocultural experi-
ence can leave a mark upon the hereditary materials (not necessarily bad 
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news, as Alfred Russel Wallace noticed, considering how often signifi-
cant life experiences have been for human society negative and even 
catastrophic ones, from famine to war). None less than the pioneering 
anthropologist Alfred Kroeber embraced hard heredity to build an idea 
of the sociocultural as super-organic and independent of biological 
influences (Kroeber, 1915, 1916a, 1916b, 1917; see Kronfeldner, 2009; 
Meloni, 2016). Twentieth-century anthropology, like twentieth-century 
evolutionary thought, had to cut the Lamarckian knot – to be rid of the 
“confusion” between the social and the biological in order to establish 
clear epistemic boundaries between disciplines. 

 Finally, few debates have been so politicized in the history of biology 
as the application of soft and hard heredity to human affairs. I have 
always considered it very telling that in 1928 Anatoly Lunacharsky, the 
first Soviet commissar for education, decided to screen the tragic story 
of Austrian zoologist Paul Kammerer, whose suicide, two years before, 
marked in a sense the end of the “golden age” of Lamarckism (Gliboff, 
2011), at least in Europe. Lunacharsky saw in Kammerer’s story a source 
of politicization. He and some fellow Bolsheviks understood the struggle 
for the scientific legitimacy of the inheritance of acquired features as a 
contribution to a more progressive, socialist view. However, not everyone 
in the Soviet Union agreed with Lunacharsky’s ideas about the meaning 
of soft inheritance for the socialist revolution, leading to intense debate 
that I will discuss in the chapters that follow. For this other group, people 
like Yuri Filipchenko, soft inheritance just meant that social inequality 
could be passed on from society to the genes of poor people, who were 
then doubly disadvantaged: socially and biologically. In some respects, 
this debate is still with us, now that the ascendancy of epigenetics has 
restored soft inheritance to a place of concern in the realms of public 
policy and public health.  

  An exercise in political epistemology: setting up a 
research program 

  Conjoining what is disjoined 

 This book explores the entanglement of two apparently distinct subjects: 
first, the political translation into the public sphere of certain debates in 
biology (such as hard versus soft heredity) and their polysemic associa-
tion with sociopolitical values; second, the reconfiguration of the border 
between life and social sciences following the rise and fall of certain 
scientific views of human heredity. 
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  Prima facie , the two problems seem distant from each other. No matter 
the efforts of various traditions, from Foucauldians to science and tech-
nology scholars, to write a conjoined history of politics, science, and 
the social sciences (Jasanoff, 2004), the academic departmentalization 
of our intellectual life has proved so far sufficiently leak-proof to situate 
the first theme under the label of “politics” and the second as a matter 
of history or sociology of science. However, real history doesn’t follow 
such boundaries. One of the arguments of this book is precisely that, in 
the history of human heredity, there exists a dangerous and inextricable, 
irreducible affinity between epistemic  3   and political factors, the organi-
zation of knowledge and political events. This entwinement between 
knowledge and politics has been undertheorized so far, but it is at the 
core of the events I describe. For instance, Galton, as everyone repeats, 
was the founder of both the nature/nurture dichotomy (ordering of 
knowledge as a consequence of his politics) and the eugenics move-
ment (ordering of society as a consequence of his scientific view). This 
coincidence is well-noted, of course, by several scholars (firstly, Cowan, 
1972a, b; 1977). However, has the  interplay  between knowledge produc-
tion and political intervention, between Galton the dichotomous ideo-
logue of nature-nurture and Galton the eugenicist been sufficiently 
appreciated? 

 It seems to me that scholars, with very few exceptions, have been 
successful enough in neutralizing this entwinement between “knowl-
edge of heredity” and “formative power” (Müller-Wille and Rheinberger, 
2012) that establishes itself at the very beginning of the story narrated in 
this book. As a consequence of this neutralization, histories of eugenics 
as a chapter in political science are rarely, if ever, genealogies of the 
social sciences as a way of organizing a distinctive form of knowledge. 
Meanwhile, histories of the social sciences as autonomous disciplines 
rarely look at the broader political context in which social scientists 
interacted with biologists, eugenicists, and views of heredity. These 
histories offer little perspective on the questions I ask: Why did neo-
Lamarckians recoil in horror at the prospect of hard heredity? Why 
did Kroeber embrace it enthusiastically? Why, after World War II, did 
anthropologist Ashley Montagu and geneticist Theodosius Dobzhansky 
evangelize the uniqueness of man and the irreducibility of culture? 
What was all the fuss when sociobiologists denied this uniqueness three 
decades later? Finally, why, with today’s postgenomic genome and even 
claims of a return to soft heredity, the purifying separation between the 
social and the biological seems to wane and new biosocial or biocul-
tural questions re-emerge on the agenda of sociologists, social theorists 
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and anthropologists (Ingold and Palsson, 2013; Meloni, Williams, and 
Martin, 2016; Frost, 2016)? 

 My notion of political biology as a political epistemology of the life 
sciences is a deliberate hybrid that conveys the inextricable, messy inter-
connection of epistemic and political events in the relationship (and 
genealogy) between biology and social facts, and between the life and 
social sciences. Only keeping in sight this Janus-face perspective on 
politics  and  the organization of knowledge that many of the points of 
tension between biology and the social can be better understood and 
possibly ironed out. However, before exploring more in details what I 
mean by political biology and how I mean to use it as a heuristic tool, 
it is necessary to situate my book in the context of recent social science 
debates.  

  Political biology in the context of recent social science debates 

 My project for a political biology, lies at the intersection of three main 
clusters of problems and lines of thinking: (1) sociology of scientific 
knowledge (SSK) and science and technology studies (STS), (2) biopoli-
tics, and (3) the project for a historical ontology and epistemology. 

 Regarding the first area, my project is receptive and indebted to SSK 
and STS, although it aims to differentiate itself from some shortcom-
ings of the two fields. For instance, I don’t feel comfortable with some 
constructionist excesses from these two quarters that have turned 
science and its history sometimes into a mere epiphenomenon of the 
wider social context, in spite of (laudable) claims to keep together in 
a network nature, society and their collective representation (Latour, 
1993). My wish to accommodate a genuine dialectics between scien-
tific knowledge and social values is revealed by my effort to pay the 
most serious homage to the enormously fascinating history of modern 
biology and human heredity in particular. One can make room for 
conflicts and pluralism without turning truth and objectivity into 
mere fables, and a passion for history is often the only antidote to this 
drift. 

 Also, I aim to inject a higher dose of political awareness into STS. The 
field has brought science down to earth and helped us look at scientists 
as “socially situated reasoners” (Knorr-Cetina, 1981), thus destabilizing 
“the special kind of naturalization created by scientific and technical 
representation” (Jasanoff, 2012). This is in itself a profoundly political 
gesture. But the politics of STS is very often micropolitics, a politics of 
technical decisions and of science for liberal-democratic, advanced soci-
eties, in which citizens possess “agency with respect to the production 
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and application of scientific knowledge” (Jasanoff, 2005: 266). Much is 
taken for granted – a right to knowledge, critical capacity, and self-de-
termination – and much else is ruled out or forgotten, such as science’s 
hugely transformative power in the social arena (for good or ill) and 
scientists’ phantasies of power. Life-scientists can imagine utopian and 
dystopian scenarios, play at dictatorship, or try to persuade dictators to 
rule on behalf of their own agenda. 

 This messianic and quasi-totalitarian view of biological science, so prom-
inent until the 1940s in the West and the Soviet Union, is often neglected 
in contemporary STS. So is the broad humanistic attitude of the architects 
of the modern biology (the modern synthesis) in post 1940 biology, from 
Theodosius Dobzhansky to George Gaylord Simpson. People like Muller 
and Huxley, Dobzhansky and Simpson, were not simply socially situated 
reasoners, as STS wants, but also socially situated militants, even parti-
sans, and if we want to really “follow scientists around society” (Latour, 
1988), we also need to follow them when they participate, directly or 
indirectly, in the broader ideological debate of their own time, imbuing 
their own science with social and political values. 

 It is at this level that biopolitical writings could provide a helpful supple-
ment to the micropolitics of STS. But here, too, dissatisfaction emerges. 
My political biology is an explicit alternative to biopolitical writings, 
antagonistic not so much to Foucault’s historically oriented (but ulti-
mately very much programmatic) project for a biopolitics, but to the way 
biopolitics played out in recent traditions of thought, especially amongst 
social theorists. Here in particular, recent biopolitics has forgotten the 
passion for history, history of science in particular. I will argue in a next 
section that a serious biopolitical approach cannot exist without a deep 
understanding of the history and conceptual issues surrounding the 
notion of life and the life sciences, with their epistemological dilemmas. 

 Lastly, the book is indebted to the (largely Foucauldian in inspira-
tion) projects of historical ontology (Hacking, 2002) and historical 
epistemology (Lecourt, 1969; Daston, 1994; Daston and Galison, 
2010; Rheinberger, 1997, 2010). This means that I focus on the epis-
temic conditions behind the emergence and disappearance of scientific 
constructs. I therefore also emphasize caesuras, epistemic breaks, disper-
sions, switches and discontinuities rather than epistemic homogeneity, 
progress, and cumulative development in history of scientific thought 
(Müller-Wille and Rheinberger, 2012). 

 Before coming to the main argument of the book, I will explain in 
more detail the positioning of my project with regard to these three 
clusters of problems.   
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  Rethinking the intersection of the natural and the 
social order 

 First, this book can be seen as an attempt to go back, once again, to the 
relationship between the natural and the social order, the body natural 
and the body politic. This is a concern in much political thought, in 
SSK (Barnes and Shapin, 1979; Shapin and Schaffer, 1985) and STS (for 
instance: Latour, 2009; Jasanoff, 2004) all traditions that have tried 
to explore how “solutions to the problem of knowledge” are often a 
“solution to the problem of social order” (Shapin and Schaffer, 1985). 
By focusing on the political and scientific dynamics around human 
biology, and human heredity in particular, I expand on the debate 
within a substantial body of scholarship, which, since the 1970s, has 
looked at that juncture where power and knowledge, epistemology and 
social influences, science and values are so inextricably interwoven to 
be, in a contemporary idiom, co-constituted or “co-produced” (Shapin 
and Schaffer, 1985; Jasanoff, 2004, 2005, 2012). 

 Such a co-productionist approach has the great advantage of bringing 
complexity into the science/society debate by escaping both the modern-
istic autonomization of scientific rationality from social influences and 
the mere re-inscription of the scientific discourse into an effect of power, 
avoiding the primacy of one of the two sides. As Jasanoff writes (2004: 
16): “Science in the co-productionist framework, is understood as neither 
a simple reflection of the truth about nature nor an epiphenomenon of 
social and political interests” (see also Reardon, 2005). 

 However, the fact that scientific reality and social reality are in a sense 
two sides of the same coin cannot be taken as an a priori slogan, but has 
to be investigated in its nuances and contingencies, showing the often 
dialectical and complex way in which this co-production effectively 
takes place, for instance in my case, in debates on human heredity, with 
its many tensions, resistances and discrepancies from both sides of the 
coin. Of course, the visibility of political influences and ideological values 
on the framing and production of knowledge in biological sciences are a 
well-established fact for historians who have looked at cultural settings 
that are alien from standard Western ones. So, for instance, there is an 
abundant literature on the “symbiotic relationship” (Weiss, 2010) of 
politics and science in Nazi Germany. An even clearer example is the 
widespread literature on the Lysenko affair, a sort of textbook case for 
the distortion of science by political ideology. When things go really 
wrong, the standard argument on Lysenko goes, science becomes politi-
cized and plays into the hands of tyrants and charlatans. 
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 The idea that science is politicized only, or mostly, in totalitarian 
regimes and that democracy applies only a minimum pressure to 
science (therefore speeding its progress) is an established theme in the 
sociology of science (Barber, 1952; see also Merton, 1938/1973, 1942; 
Polany, 1962;). Especially in the post-war years, this discourse was part 
of a broader social ideology, the idea, designed in opposition to Nazism 
and Lysenkoism and epitomized in the work of Vannevar Bush and 
the National Science Foundation (Science: the Endless Frontier: Bush, 
1945), that knowledge “advances the most quickly and surely when its 
pursuers are liberated from social influences of any kind” (Hollinger, 
1998:102–103; see also Kevles, 1977; Fuller, 2000). 

 Given this idealized legacy (Jasanoff, 2004) it has been difficult to 
appreciate the complexities of the relationship between politics and 
science, especially when this influence: (1) affects the standard history 
of Western science and not only alien cultures or pseudo-science; (2) 
concerns the present and not the past; (3) regards “good,” democratic 
ideologies rather than totalitarian ones, agreeable moral goals not 
horrific ones (see Proctor, 2003). 

 It may in sum just be a form of ethnocentrism to believe that “exter-
nalist forces” are at work “only in ‘exotic’ locales, and not in ‘normal’ 
ones” (Graham, 1993: 202), or in the past and not in the present, or for 
the bad and not the good (Proctor, 1988, 2003). What we have learnt 
from SSK and STS is that science is “never pure” and the strength of 
the boundaries (Barnes, 1974) between the internal and the external 
(Shapin, 1992, 2010) has to be proved also for our normal science and 
for our time. We have also learnt that it is part of the process of puri-
fication of scientific claims to demarcate themselves from the politici-
zation of science and keep this boundary in function (Gieryn, 1999; 
Latour, 1993) to establish its authority and legitimacy – like Athena, 
fully formed out of Zeus’s head. In this sense, the politics of science 
and, in my case, political biology is absent from view exactly because 
it is what has to be kept conceived in the process of constructing the 
authority of science. 

  The external and the internal in the science-society relationship 

 In saying that externalist forces are at work in our normal Western 
biology, however, I want to avoid two naïve assumptions. 

 The first is that the external and internal, the political and the scien-
tific, can be partitioned such that the socially aware investigator must 
them join them artificially. There is no such partition, and the fusion 
is not artificial. There is instead a dynamic space where the two orders 
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visibly exchange before they are bifurcated and ossified into two appar-
ently incommensurable regimes of truth. 

 Bruno Latour calls this division the moment when matters of concern 
are turned into riskless matters of fact (Latour, 2008). Neither interests 
nor society are ready-made and easily separable (Knorr-Cetina, 1983). As 
Sheila Jasanoff writes, taking seriously the social character of scientific 
knowledge implies that  

  Facts and artifacts ... do not emerge fully formed out of impersonal 
worlds, with cultural values entering into the picture only when 
a technology’s impacts are first felt; nor, by the same token, does 
sociality enter into the making of science and technology as a 
secondary player, by side doors only. (2005: 269)   

 It is therefore necessary to think in terms of the entanglement (or 
“generative entrenchment,” Rheinberger, 1997) of science and politics, 
rather than their after-the-fact interconnection. 

 This also implies an anti-purist methodology that denies that social 
factors should be seen as non-rational (Laudan, 1977), non-cognitive, 
and irrelevant or, worse, “contaminants” of scientific rationality. They 
are rather “constitutive of the very idea of scientific knowledge,” full 
participants in an enlarged version of what counts as scientific ration-
ality (Shapin, 1995; see Barnes, 1974; Bloor, 1976; Knorr-Cetina & 
Mulkay, 1983; Longino, 1990; Longino, 1996). What has to be under-
stood and explained is the neutralizing language that transports tempo-
rally contingent contexts and politics “outside of science” (Shapin and 
Schaffer, 1985). 

 However, one of the assumptions of this book is that the construc-
tion of scientific discovery with and upon social facts does not imply 
a nihilistic view of science. Science can keep its authority not in spite 
but because of its social construction: all scientific beliefs are socially 
constructed and politically motivated to a certain extent, but not all 
are equally valid or invalid because of that. We still can strive for objec-
tivity and truth while recognizing that scientific statements are situated 
in the social world (Haraway, 1988; Keller, 1985). Looking at histories 
of human heredity from the situated viewpoint of political biology is 
not an exercise in truth-dissolution, but a broadening of the history of 
science to its wider context by using the “privilege of partial perspec-
tive” (Haraway, 1988). 

 The second naïve assumption would be to dissolve scientific knowl-
edge into its contextual factors, thus denying the reciprocal influences, 
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and the two-way traffic between the original epistemic dynamic of 
science and its sociopolitical setting. Scientific findings are partly the 
plastic object of power and ideological structures, but they also  resist , 
 shape , and  produce  them. To have a genuine dialectics – based on fric-
tion or “signals of resistance” ( Widerstandsaviso ) in Fleck’s term (1979) 
between findings and theories – we need to presuppose that science 
exceeds the constructed triad of power, interest and social engagement 
(Kuhn, 2000). Science and knowledge are the plastic objects of power, 
but so is politics the plastic object of scientific facts and expert claims. 
Therefore power and truth, matters of fact and matters of concern, loop 
back on each other. 

 Without this appreciation of the active, polysemic, and often unpre-
dictable implications of scientific facts and the sociopolitical trajectories 
they put in motion, this book would be merely a restatement of the 
superiority of social over objectified knowledge, of society over nature, 
one of the mantras of Western thought that have been so unproduc-
tive in understanding the creative and imaginative power of science in 
shaping the political landscape at large. I join authors such as Evelyn Fox 
Keller, Donna Haraway, Karen Barad (2003, 2006, 2008) and Elizabeth 
Wilson (2012, 2015) who oppose the postmodernist dissolution of 
reality into ethereal discourse with a materialist ontology of what scien-
tific discourse is really about. In the context of what is known in social 
theory as “new materialisms” (Coole and Frost, 2010; see also Alaimo 
and Hekman, 2008; Bennett, 2010), this return to the “weightiness of 
the world” (Barad, 2003) offers a chance to bring the science wars to a 
close.  

  Political biology as a political epistemology of the life sciences 

 I explore the profound entanglement of knowledge and sociopolitical 
values in the history of the biology-society relationship in terms of  polit-
ical biology . Political biology is the application of political epistemology 
to the history of biology. But what exactly is political epistemology? 

 Political epistemology comes in many guises. Bruno Latour, for 
instance, has repeatedly used this label in his attempt to challenge the 
“epistemological police” (2004; see also 1987) that patrol the borders 
of knowledge with reassuring disciplinary divisions between science 
and power. Jasanoff has proposed not only that science and technology 
are “ political  agents” (2004) but has also spoken of “civic epistemolo-
gies” or epistemology as “culturally specific, historically and politically 
grounded, public-knowledge ways” (2005: 267). Jasanoff’s project looks 
at the way in which power becomes an epistemological force while 
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knowledge is “generated, disputed, and used to underwrite collective 
decisions” in a continuous unfolding process (2005: 24; see also 2012). 

 In political theory and philosophy as well, the notion of a political 
epistemology is gaining importance. Analytic philosopher Miranda 
Fricker, has made appeal to “a politicization of epistemology” (1998) as 
a way to contrast “epistemic injustices” linked to the role the concept of 
knowledge plays in human life (see also 2007). In  Politics and the Criteria 
of Truth  (2010), political theorist Alireza Shomali defines political epis-
temology as “a research project about how politics frames the questions 
of knowledge ... a strategic activity to make the production of truth” and 
promote “a new understanding of the connection between political 
engagement and epistemic normativity.” 

 However, the most apt usage of political epistemology for the purposes 
of my project is undoubtedly Steven Shapin and Simon Schaffer’s in 
 Leviathan and The   Air-Pump  (1985). In their classic study, Shapin and 
Schaffer investigate the political context of the 1660s Hobbes-Boyle 
debate on the vacuum. Here scientific statements – for instance, claims 
on behalf of the existence of the vacuum – are read as part of a broader 
political negotiation between stakeholders. Scientific statements 
become elements in the “political activity in the state”: the rejection of 
the notion of the vacuum is understood as the “elimination of a space 
within which dissension could take place” (1985: 109). Shapin and 
Schaffer argue that the “history of science occupies the same terrain as 
the history of politics” and that any solution to the problem of knowl-
edge is a political solution. As they write:

  The problem of generating and protecting knowledge is a problem 
in politics, and, conversely ... the problem of political order always 
involves solutions to the problem of knowledge. (1985: 21)   

 Although the translation of a seventeenth-century debate to the context 
of the long twentieth century of genetics can only be a loose one, 
the idea of using “ontology and epistemology to secure public peace” 
inspires my attempt to read the history of science at the interface of 
scientific statements and political order.  

  What is “politics” in political epistemology? 

 Before proceeding further to my understanding of political biology I 
need to say more about what I mean by  politics  in this context. 

 My usage of politics has three main sources. First, in the tradition of the 
social study of science, there is a broad Latourian sense in which politics 
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refers to the long chains of associations that epistemic facts mobilize, 
continuously turning matters of fact into matters of concern, and vice 
versa (2004, 2008). Latour points at that “muddle” where objects appear as 
hybrids, before the “modern settlement” might produce any “sharp sepa-
ration between their own hard kernel and their environment” (2004). 

 This co-production of scientific facts and political issues can also 
be alternatively expressed using a second set of terms. I refer to the 
Foucauldian alternative between analytic of truth and ontology of 
ourselves (Foucault, 1986: 85–86). The epistemic moment captured by 
the formal “analytic of truth” approach (the investigation of “the condi-
tions in which a true knowledge is possible”) is always on the point of 
being reversed into a substantial and historically situated “ontology of 
ourselves” that is a moral and political moment through which human 
conduct and ethos are constantly reconstituted. The cognitive, analytic 
moment of science becomes a source of profound politicization, through 
which human beings are classified and governed and may find sources 
for their own self-fashioning and even emancipation. 

 A third influence on my notion of political biology is Carl Schmitt’s 
intuition regarding the inherently polemical nature of social and polit-
ical constructs. In an oft-quoted passage from the  Concept of the Political  
(1927), Schmitt claims:

  Words such as state, republic, society, class, as well as sovereignty, 
constitutional state, absolutism, dictatorship, economic planning, 
neutral or total state, and so on, are incomprehensible if one does 
not know  exactly who is affected, combated, refuted, or negated by such 
terms . (1976, 30–31: my italics)   

 Is this insightful view also applicable to scientific concepts or expert 
claims (Nelkin, 1975; Turner, 2007)? Schmitt’s answer would probably 
be that the decision to keep science or expert claims out of the political 
sphere, by rendering scientific statements non-polemical and proposing 
them as objective claims, is itself a profoundly political decision. 

 Although I am not arguing that notions of the gene, heredity, or human 
nature have to be seen on the same political (and therefore polemical) 
grounds as the concepts Schmitt analyzes, my political biology holds 
that in biology no major theory (e.g., heredity, human nature, nature 
versus nurture) was ever elaborated without implicit or explicit refer-
ence to political factors, and, once elaborated, every scientific position 
becomes a force affecting morality and politics, often in contradictory 
and ambivalent ways.  
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  An  underdetermined  relationship 

 It is important from the very beginning to avoid a possible misunder-
standing in my political biology project. I do not use the notions of political 
biology to embellish the crude claim that there is  a  one-to-one relationship 
between epistemology and political ideologies or any sort of logical neces-
sary connection between the two. Quite the opposite. The relationship 
between epistemic statements and political values is full of counterintui-
tive and paradoxical developments. Theories usually associated with the 
right, such as hard hereditarianism, have played a more complex political 
role, and while Lamarckism is supposedly progressive, it harbors an often-
overlooked potential for racism (see Stocking, 1968; Bowler, 1984). 

 Science and politics are in a relationship of reciprocal underdetermina-
tion. This means that any one scientific statement is logically consistent 
with multiple political outcomes. This is a well-known truth in the history 
of science, and that of human biology in particular. As Robert Proctor 
has written, “The history of science is often a history of confusion and 
ideologies often come in cumbersome packages” (2003: 226). Diane Paul, 
who has been so influential in showing eugenics’ penetration of the left, 
agrees: “Scientific theories are socially plastic; they can be and frequently 
are turned to contradictory purposes” (Paul, 1995: 44–45). 

 So why bother at all with the idea of a political biology? If, in human 
heredity debates, nearly any political claim can be drawn from any 
scientific statement, and “many theories can respond adequately to 
the same social pressure” (Bowler, 1984: 260), why think in terms of 
political biology? I will discuss more deeply some of these objections 
in Chapter 4. For now I note that even if any scientific statement can 
have multifarious political applications, alternative scientific styles and 
doctrines actively color and frame different political positions. As we 
will later explore in greater detail, both Lamarckism and Mendelism 
were employed for right- and left-wing arguments, but to be a left-Men-
delian implied a different doctrine and order of priorities than could 
be expected of a left-Lamarckian. H. J. Muller and Paul Kammerer, 
left-Mendelian and left-Lamarckian respectively, were both excited by 
eugenics, and both were materialists and believers in evolution. But they 
held different views, and the vocabulary of science definitely shaped 
and consolidated this pluralism. This is why left Mendelians and left 
Lamarckians, holding alternative views of heredity, clashed to the death 
in the 1920s in Soviet Union. And, going now on the right of the polit-
ical spectrum, when early twentieth-century right-wing Mendelians and 
right-wing Lamarckians spoke of degeneration, they did not mean the 
same thing: better stocks being outbred by worse ones for the first, path-
ogenic environmental effects on human heredity for the latter. 
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 Political biology tracks this ambiguous and contingent space where 
science is mobilized on behalf of politics and helps us understand the 
variable coloring of political options and worldviews via scientific 
vocabulary. 

 A second heuristic value of using the theoretical lens of political 
biology is genealogical – to explore periods of turbulence before scien-
tific concepts become fixed to social worldviews (the “natural alliance” 
between, say, eugenics and conservatism). During these times of uncer-
tainty, individual scientific facts are open to exploitation by many ideol-
ogies, and a single epistemic assumption covers “a rather wide range 
of political sentiments” (1981), as historian of science Loren Graham 
puts it. This open and undetermined potential eventually gives way to a 
“crystallization of values.” (1977, 1981) 

 Expanding on Graham’s dynamic notion, this book’s effort is to move 
back diachronically to that foundational moment, which I saw occur-
ring for debates on human heredity in the late 1920s before crystalliza-
tion occurred. It is only after that moment that two apparently natural 
politico-epistemological alliances became fixed: the one between the 
left, the environment and nurture; and a second between (hard) heredi-
tarianism, and the right. However this was only possible because, as 
I will argue, alternative solutions were destroyed and neglected, their 
promoters silenced rather than vanquished by others’ superior theo-
ries. Although it is fair to recognize a pre-history of these associations 
in the nineteenth century (for instance in John Stuart Mill, see Paul 
and Day, 2008) nurturism and environmentalism need not be as such 
leftist values, nor biological heredity a rightist one. An emphasis on 
the primacy of the environment can always be, as I will show, one that 
highlights its pathogenic and destructive effects and bring to exclu-
sionary discourses based on racial and social hierarchies. And a celebra-
tion of the power of hard heredity may be used as a political hope 
that “even after long-continued bad conditions, an enormous reserve of 
good genetic potentiality can still be ready to blossom into actuality as 
soon as improved conditions provide an opportunity” (Huxley, 1949). 
What we took for granted during most of the twentieth century was 
mostly the contingent effect of the way in which a certain controversy 
was closed, at least in Europe, in the interwar period. 

 In sum, political biology reopens closed connections between certain 
scientific statements and political values, connections that have been 
chopped off under the weight of historical stratification. This reopening 
seems particularly important right now, as a particularly neglected view 
of science – soft heredity – is being renewed.  
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  Political biology as a triangle 

 Before moving to situating political biology in the context of other 
contemporary debates, a word on scientific language and its public uses. 
Political biology is not solely committed to a dialectics between epistemic 
and political facts in human heredity. There is a third component that is 
important to keep in mind, although it will be only marginally the focus 
of my book: the set of rhetorical resources employed by scientists as 
public figures. These are the metaphors and narratives by which scientific 
discourse becomes a legitimate public force (Gilbert and Mulkay, 1984). 
A substantial body of scholarship recognizes that “science is no excep-
tion to the rule that the persuasive effect of authority, of ethos, weighs 
heavily” (Gross, 1996; see also Knorr-Cetina, 1983; Gilbert and Mulkay, 
1984; Lenoir, 1998; Ceccarelli, 2013). Language is a crucial heuristic 
and conceptual tool, and often the means by which the common-sense 
values of wider society are transmitted into scientific statements. 

 However, this appropriation, translocation, and re-contextualization 
of knowledge claims (Smocovitis, 1992) into the public sphere does 
not occur freely. Knowledge claims pass through an intense negotia-
tion with the other two components of the political epistemological 
triangle: the constraints imposed by acceptable – that is to say, recog-
nized – epistemic statements and available sociopolitical values. This 
triangulation with the epistemic and sociocultural context is often an 
unconscious one, occurring at the level of biases and presuppositions 
(Gould, 1981/1996), or, more properly, at the pre-intentional level of 
conceptual structures. Under certain historical conditions, given scien-
tific practices or claims are deemed politically inopportune, embar-
rassing, or epistemically discredited. Scientists respond with “prudence” 
or perception of “danger” (Proctor, 2003), and some hypotheses – for 
instance, Lamarckism after Kammerer’s suicide or at the peak of the 
Cold War – are marginalized as implausible. 

 The process whereby certain epistemic statements take center stage 
and others are silenced is often tacit and informal (Polanyi, 1958; Collins, 
1974, 2010; Wynne, 1976; Bloor, 1976; Mulkay, 1979; Barnes, Bloor and 
Henry, 1996), not always assessable by objective criteria (Polanyi, 1958; 
Ravetz, 1979). As Jasanoff claims, science often proceeds by “incorpora-
tion of tacit cultural norms into the manufacture of credible evidence” 
(2012). This also means that what appears to be a rational process of 
knowledge growth is, if not a mere post-hoc rationalization, often and 
substantially driven by informal justification (Wynne, 1976). 

 To summarize, political epistemology, and in my case political 
biology, has to be seen as a triangle balancing the simultaneous tensions 
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generated by the three poles of  epistemic statements ,  political strictures , and 
 rhetorical and persuasive tools . Each of these components is irreducible to 
the other two. Political epistemology is what occurs in the intermediate 
area between the tensions and negotiations of these three variables.   

  Political biology is not biopolitics 

 Biology, among all sciences, is a uniquely favorable terrain for thinking 
about this entanglement of politics and epistemology. Biology touches 
directly on the human condition: that the human being has been recog-
nized since the beginning of Western thought as  zoon politikon  illus-
trates the profound intuitive intertwinement of our animal  and  political 
nature. As Foucault and Foucauldians have probably understood better 
than anyone else, biology is particularly prone to intense forms of 
politicization, albeit “beneath the official level of legal and constitu-
tional discourses” (Marks, 2008: 98). This politics deals less with “legal 
subjects” and more with “living beings” whose vital activities become 
the target of biopower (Foucault, 1978, 2002, 2008; see Rose, 2007; 
Fassin, 2009a). 

 The supremely political nature of biological debates is most evident 
in the nature-nurture controversy (Pastore, 1949; Cowan, 1972a and b; 
Paul, 1998), as I discuss throughout this book. And the biographies of 
evolutionists and geneticists themselves are no less impregnated with 
political values. Nobel laureate H. J. Muller is a clear instance, with his 
claim to “have never been interested in genetics purely as an abstrac-
tion but always because of its fundamental relation to men” (quoted in 
Ludmerer, 1972: 37). But even when this relationship seems hidden, the 
interplay of political and scientific ambitions is nonetheless at work. As 
Dobzhansky wrote:

  Scientists living in ivory towers are now quaint relics of a bygone 
age. Nowadays, men of science must take note of outsiders peering 
at them and their work; more than ever before, their work and their 
writings are made use of, not only in economic, but also in social and 
political fields. Anthropology, the Science of Men, especially when 
concerned with the study of human races, is particularly vulnerable 
to misuse (1963).  4     

 The quotation is particularly significant, as it is taken from Dobzhansky’s 
polemical review of Carleton Coon’s pro-racialist view of human phyl-
ogeny in  The Origin of Races  (1962). The epigraph from Simpson also 
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speaks to this awareness on the part of evolutionary thinkers. Debates 
on heredity were explicitly and profoundly imbued with political meta-
phors. Galton made two overt political analogies when describing the 
relation between parents and offspring from the viewpoint of his new 
view of heredity: no longer a direct relationship as “between colonists 
and their parent nations” but a more “circuitous” one, as between 
“the representative government of the colony” and “the representa-
tive governments of the parent nations” (1876). In the middle of the 
1950s, with molecular biology blooming, David Nanney opposed two 
views of the “cellular economy,” the first of which equated the power of 
the gene, the “Master Molecule,” to that of a “totalitarian government” 
(1957; see Keller, 1985; Sapp, 1987). It is pointing at this inextricable 
moment of science cum values that I will try to flesh out the notion of 
political biology in the book. 

  A little genealogy for political biology 

 There are several good models for framing and investigating the irre-
ducible reciprocity of political and epistemic statements in the history 
of biology. Although Desmond and Moore (2009) do not use the label 
of political biology nor political epistemology, their recent work on 
Darwin is a good example of what I have in mind. Darwin’s scientific 
position on the common descent of humankind, they argue, is strictly 
connected, both in its genealogy and in its effects, to his moral passion 
for anti-slavery. As the authors claim, Darwin’s view of human ancestry 
has to be seen in strict relationship with his humanitarian beliefs. 
Darwin extends his unity-of-race thesis to a unity-of-life thesis, and his 
“abhorrence of slavery” is turned into a crucial step toward his evolu-
tionary view. In the context of debates over race the “unity of descent” 
argument a plea for a universal consanguinity of the human species 
(Desmond and Moore, 2009). 

 Other examples of the profound interplay of epistemic and political 
positions and political arguments include Cowan’s classic article (1977) 
on the genesis of the nature-nurture dichotomy in Galton’s work; 
Shapin’s (1979) study of competing interest in Edinburgh phrenology; 
Mackenzie’s analysis (1982) of the link between statistics, hereditarian 
beliefs, and eugenics goals among biometricians; Robert Young’s inves-
tigation of the interchange between Malthus’s economy and Darwin’s 
natural selection (1985); several critical works on the post-war “process 
of reciprocal legitimation” between Lorenz’s nativism and Nazism 
(Kalikow, 1980; see also Griffiths, 2004); Jan Sapp’s research on the 
struggle for authority in genetics (1987) and various political infiltration 
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of embryology, cell theory and heredity debates (2003); Gilbert (1988) 
“Cellular politics” study on Just and Goldschmidt; Donna Haraway’s 
reading of Washburn’s paleoanthropology as a liberal-democratic proto-
type of the United Nations’ universal man (1988); and Robert Proctor’s 
analysis of the ideologically motivated post-war debates on human 
recency that delayed recognition of fossil hominid diversity (2003). 
Feminist studies of science have done more than any others in “waking 
up” (Martin, 1991) the sleeping language of politics, power, and gender 
in science and biology in particular (Keller, 1985, 1990, 2001; Haraway, 
1988; Harding, 1986, 1991; Fausto-Sterling, 1985, 2000; Hubbard, 1990; 
Alcoff and Potter, 1993; Milam, 2010; Richardson, 2012; Alcoff and 
Potter, 1993). The critique of Eurocentric science in novel postcolonial 
approaches has been a logical development of this focus on the margins 
(Harding, 2006, 2013). Finally it is important to mention broader 
historical works on the ideological factors that produced sudden epis-
temic shifts in the heredity-environment debate (Cravens, 1978; Degler, 
1991) and, in a parallel area, from racism to anti-racism (Barkan, 1992).  

  The trouble with biopolitics 

 It is only thanks to academic compartmentalization that this research 
on the politics of biology has only a tenuous connection to the broader 
debate that, especially after Foucault, proceeds amongst philosophers 
and social theorists under the umbrella of biopolitics. Although the 
term biopolitics is a “buzzword” with a complex history of usages, and 
many discordant sources (Lemke, 2011), it is undoubtedly Foucault’s 
programmatic work that has represented a decisive spin to the current 
proliferation of biopolitical analyses. As is well known, Foucault inter-
prets modernity as an immediate reflection of “biological existence ... in 
political existence” (1978: 142):

  For millennia, man remained what he was for Aristotle: a living 
animal with the additional capacity for a political existence; modern 
man is an animal whose politics places his existence as a living being 
in question. (1978: 143)   

 In modern times politics becomes a source of dominion over the proc-
esses of life itself: power is biopower, “taking control of life and the 
biological processes of man-as-species” (2003: 247). 

 But while Foucault made a serious attempt to link historical analyses 
of biopower to broader overviews of, for instance, the emergence of 
biological rationality (see for instance his influence on François Jacob’s 
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 The Logics of Life ), this link has gone almost completely lost in much 
political philosophy appropriation of biopolitics work since Foucault. 
After Foucault, and in a sense against Foucault, political philosophers 
of past three decades have cared little about historically inflected scien-
tific renderings of life, which for Foucault had been the crucial target of 
modern politics.  5   

 For instance, most of the influential political philosophers known 
today as biopolitical thinkers, from Giorgio Agamben to Antonio Negri, 
from Alain Badiou to Roberto Esposito have nothing relevant to say 
about the kind of history that is described here. Nor is biopolitics a 
useful entry point for any serious historiography of eugenics or racism. 
And even less is biopolitics, at this level of abstraction, illuminating of 
the possible conjoined genealogy of the social sciences as autonomous 
disciplines and the elaboration of notion of heredity between geneticists 
and eugenicists. 

 Most of the above-mentioned authors analyze biopolitics as a radi-
cally ahistorical, and universal notion with no time, no place, and no 
nuances. Bare life, state racism, biology and biologization, immuniza-
tion are categories without a beginning or an end. This places us far 
from Foucault’s injunction to avoid “deducing concrete phenomena 
from universals, ... and pass [instead] these universals through the grid 
of these practices” (Foucault, 2008: 3). This anti-Foucauldian style of 
inquiry of social theorists who today aim to expand on Foucault’s anal-
ysis of biopower has been noticed by Rabinow and Rose:

  when Foucault introduced the term in the last of his  College de 
France  lectures of 1975–1976,  Society must be defended  (2002), he 
is precise about the historical phenomena which he is seeking to 
grasp. He enumerates them: issues of the birth rate, and the begin-
nings of policies to intervene upon it; issues of morbidity, not so 
much epidemics but the illnesses that are routinely prevalent in a 
particular population and sap its strength, requiring interventions 
in the name of public hygiene and new measures to coordinate 
medical care; the problems of old age and accidents to be addressed 
through insurantial mechanisms; the problem of the race and the 
impact upon it of geographic, climatic and environmental condi-
tions, notably in the town. The concept of biopower is proposed 
after ten years of collective and individual research on the gene-
alogy of power over life in the eighteenth and nineteenth centuries. 
(Rabinow and Rose, 2006: 199)   
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 The lack of engagement with any serious analysis in the history of 
science and the current impact of scientific programs on the human 
condition produces fundamental flaws in many political philosophy 
view of biopolitics. To give just one example, though Italian philosopher 
Roberto Esposito (2008a; 2008b) is a bit more engaged in the history 
of science than are Agamben and Negri – and more fine-grained in his 
comments on the modern “flattening of the political into the purely 
biological” (2008a: 147) – he shows superficial knowledge of the history 
of twentieth-century biology and the dynamics of biologization. Thus 
he reads Nazi biopolitics as the paradigmatic case (“generalized to the 
entire world”: 2008a, 2008b) that still articulates the essential relation-
ship between individual, body, and state.  6   

 Where biopolitical thinkers insist that the long shadow of Nazi 
biology lingers today, one of the historically documented arguments 
of my book is that,  as a structural reaction to Nazism , post-war biology 
was tamed into a universalistic human rights–based framework. Even 
when biology in the mid-1970s drifted to more conservative and right-
wing themes, for instance with sociobiology and later evolutionary 
psychology (see my intermezzo 2, after Chapter 5), what emerged was 
possibly an unpleasant phenomenon but still a fundamentally anti-to-
talitarian intellectual framework with human nature as a basic form of 
resistance to state intervention. This thesis may be questioned but not 
on the basis of an ahistorical view of biopower. Rather, the challenge 
for philosophers and social theorists would be to show in a detailed and 
historically situated way the epistemic and conceptual places where 
Nazi biology is supposed to persist. Other authors (Rose, 2007; Rabinow 
and Rose, 2006) have insisted in the change from a politics of death to 
one of life in contemporary biopolitics marked by the emergence of a 
molecularization of life processes, following a line of research different 
from the one at stake in this book. Again, biopolitical theorists may be 
unhappy with this, but to be credible, they need to dirty their hands 
with the concrete settings where biopolitics enters the mundane trans-
actions of actual politics. 

 The project for a political biology is meant to offer an alternative to 
the frustration with the kind of philosophy and social theory which 
especially after Foucault (and alas, oblivious of Foucault) has indulged in 
abstractions over biopower. To make biopower more analytically tractable, 
the best antidote seems to me a profound commitment to approaches 
like historical epistemology and historical ontology. These may help 
bring the notions of biopolitics down from the heaven of abstraction to 
concrete historical practices and situated material contexts, where the 
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form of bios has been made and remade over history, against the “firma-
ment of ideas” (Foucault, 2008; see Meloni, 2010).   

  Why history matters to political biology: 
defining three epistemic eras 

 The relationship between biology and politics is not a night where all 
the cows are black. Far from it. In the post-Kuhnian world where we live, 
we know that “science is in time and is essentially historical” (Hacking, 
1983: 6), and “epistemological concepts are not constants, free-standing 
ideas that are just there, timelessly” (Hacking, 2002: 8; see for post-
positivism Zammito, 2004). Today’s concepts and meanings are the ossi-
fied results of now pacified intellectual battles (Daston, 2000). We need 
history to see how the social and cultural structures that we take for 
granted are actually controversial, historically contingent, and therefore 
open to alternative possibilities. 

 Like the purloined letter in Edgar Allan Poe’s short story, these struc-
tures, because of their proximity, are difficult to see. Historian of science 
Lorraine Daston calls this critical task an excavation of our most deeply 
held intuitions, a kind of “history of the self-evident” (2009). I draw 
on two methodological approaches to excavate the present: historical 
ontology and historical epistemology. 

 Building on Foucault’s notion of a “historical ontology of ourselves” 
(1984), Ian Hacking (2002) developed a conceptual framework to describe 
how certain objects, in my case scientific statements, come into being. 
Hacking defines historical ontology as research concerning “the ways 
in which the possibilities for choice, and for being, arise in history.” 
In the course of history, new spaces of possibility open and “create the 
potentials for ‘individual experience.’” Daston’s study of the effect of 
the camera on the notion of objectivity (1991a/b) is one example of the 
historical ontology or biographies of scientific objects (Daston, 2000; see 
also Daston and Park, 1998; Daston and Galison, 2010). 

 Historical epistemology (Lecourt, 1969; Daston, 1994; a critical review 
in Gingras, 2010) describes a similar effort to uncover the contingency 
and contextual dependence of scientific statements. In the wake of 
Foucault and Georges Canguilhem in particular, epistemology is turned 
away from a normative and ahistorical project about what counts as 
knowledge and toward a reflection on the historical conditions in which 
knowledge arises, the context “for objects to be made into objects of 
empirical knowledge,” as Hans-Jörg Rheinberger (2010) puts it. Tim 
Lenoir (2010: XII) writes:
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  In contrast to earlier traditions in the philosophy of science that 
treated truth as independent of the context of discovery and the 
history of scientific knowledge as a linear, progressive march in the 
elimination of error, asymptotically approaching nature, historical 
epistemology treats knowledge as historically contingent and focuses 
on uncovering the condition of possibility and fundamental concepts 
that organize the knowledge of different historical periods. (see also 
Rheinberger, 1997, 2005)   

 One message from this historical epistemological approach is that, 
contrary to the Wigghish illusion of a cumulative and linear continuity 
between past and present, scientific constructs are better investigated 
by using notions of dispersion, epistemic break, switch, and caesuras. 
Much of this is in principle known to (epistemologically aware) social 
scientists, but how do I apply in practice these ideas to my story? 

  Three biological eras 

 Following this nonlinear approach, I isolate three different political-
 epistemic regimes in the long twentieth century of biology, each 
involving specific articulations of the relationship between biology and 
politics and each separated by more or less visible caesuras. 

 Each of these eras is a “space of possibilities” (Hacking, 2002: 23), 
marked by specific styles of scientific reasoning and interpretative reper-
toires (Hacking, 1992; Harwood, 1993) and a cluster of shared cognitive 
and non-cognitive norms and values. Knowledge in each era, expanding 
on Fleck (1935/1979),  7   is not given by a dual relationship between the 
researcher’s “individual consciousness” and its object, but decisively 
triangulated by the broader (collective) set of social values of the scien-
tific community. Thinking in terms of styles invites us to see scientific 
thought, in each period or country, as “patterned ( ... ) not simply a hodge-
podge of unrelated attitudes” (Harwood, 1993). There is often a high 
level of idealism or psychologism in the definition of a style of thought 
(Denkstil), a scientific themata (Mannheim, 1953; Holton, 1978) or even 
around the much abused word “paradigm”. I insist instead on the mate-
rial scaffolding of truth via power, a co-production occurring mainly at 
a pre-individual level. In each era, political strictures filter and stabilize 
certain scientific statements (hardening them into accepted truths) and 
marginalize or silence others as epistemically possible but practically 
nonviable. A profound work of tacit negotiation occurs at this level. 
Inconvenient truths, such as radical eugenic measures or overt racism 
in post-WWII times, are more likely to reappear in the form of private 
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exchanges between scientists or as “provocations” expelled or quaran-
tined by the mainstream scientific community. But this politics is not 
just coercive. It also has productive, generative effects, eliciting a readi-
ness for perception amongst scientific practitioners (Fleck, 1979) and 
making possible the reconstruction of scientific facts through certain 
scientific statements in line with the horizon of what can be said (for 
instance on individual freedom, race, gender and class) in a given epoch 
(Fleck’s version of this would be that thought style “constrains the indi-
vidual by determining ‘what can be thought in no other way’” 1979). 

 Stabilization, marginalization, production and reinforcement of scien-
tific statements do not occur in a mechanistic way. Rather, their effects 
follow a Gaussian curve of distribution; eras are not closed nor exclusive; 
what changes between them is the likelihood that certain scientific state-
ments appear. I focus on this structural level, rather than on the level of 
individual scientific claims. As Foucault wrote in  The Order of Things :

  At any given instant, the structure proper to individual experience 
finds a certain number of possible choices (and of excluded possibili-
ties) in the systems of the society; inversely, at each of their points of 
choice the social structures encounter a certain number of possible 
individuals (and others who are not). (Foucault, 1970: 415)   

 In practice, in order to demarcate the different political-epistemic eras 
in my political history of human heredity, I use the following criteria: 
(1) whether heredity is conceptualized as hard or soft (i.e., whether both 
options are still available or one has entirely marginalized the other, 
that survives only as a “remnant” in Fleck’s term); (2) how this concep-
tion affects the construction of the nature-nurture and biology-society 
border and, as a consequence, the relationship between the life and 
social sciences; (3) the intensity with which biological knowledge is 
applied to human affairs and its contribution to broader political values 
and narratives. Finally, I find useful to assess overall (4) how healthy 
Lamarckian speculations are in each era, a factor that usually is a good 
indicator of several of these variables (see Figure 1.1). 

 Each of the three eras so demarcated has its own scientific exemplars, 
its own politics and shared ethos, and uses forms of indoctrination and 
conformity to produce consensus amongst scientists. Whereas other 
scholars have emphasized the key function of research technology and 
experimental system to define historical settings in the history of heredity 
(Müller-Wille and Rheinberger, 2012), I rely on the political and value 
constraints that elicit, shape, and constrain the distribution of claims and 
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their possible permutations in each era. This notion of shared ethos has 
resonances with that of moral economy, understood here as the “network 
of production, distribution, appropriation, and use of values and affects in 
society.” Both aim to capture “the moral – including emotional – traits of 
the public construction of social problems, revealing or highlighting the 
values and affects driving ideological discourses, political decisions, and 
social mobilizations” (Fassin, 2015; see also 2009a). Finally, it is important 
methodologically to bear in mind that given my goal to contribute to a 
political biology (rather than a “political medicine” or “social policy”), 
my specific interest in delimiting these different thought-styles and eras 
is in how the professional community of biologists, or biologically-ori-
ented intellectuals (i.e., authors who showed a theoretical interest toward 
debates on human heredity), rather than doctors, educators, novelists, 
or clinicians with no theoretical interests in heredity, contributed to 
biological knowledge and debates. This caveat about which “thought 
community” (Denkgemeinschaft, Fleck, 1979) selecting in the exploration 
of the politics of human heredity is particularly relevant when looking 
at eugenics and its periodization across the century. The methodological 
choice to analyze eugenics within “structures of disciplines and profes-
sions” (Pauly, 1993: 138) can help delimiting the overwhelming eugenics 
debate from the many other professional communities that animated the 
discussion and the practices around the world – doctors, educators, social 
reformers, social hygienists – in the global experience of eugenics as an 
international phenomenon. With this methodological detour in mind we 
can anticipate now the three politic-epistemic moments of my narrative.        

  The first era (1900–1945): from hard heredity to Nazi 
“barbarous utopianism”  8   

 Although there is a prequel to this story with Galton’s and Weismann’s 
contribution to the creation of hard heredity in the late nineteenth 
century (Chapter 2), I take 1900 as a symbolic starting point for the 
epoch of intense, reckless politicization of biology. The first four decades 
of the twentieth century are characterized by the aggressive application 
of biological arguments to society: It is the time of eugenics and its plan 
to intervene politically and managerially upon the most intimate kernel 
of human nature, its germ-plasm, to take control of the genetic future of 
human populations via artificial selection (Chapter 3). 

 This is also the time when the social sciences, following a symmetric 
trajectory, would leave the biological in the hands of geneticists. Social 
science increasingly focused on nurture, the super-organic, leaving 
nature to biologists. The increasing discredit of biosocial Lamarckian 
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explanation is part of this emancipation of the social, but also profound 
political reasons explain this break. Kroeber (intermezzo 1) is exemplar 
of this gesture in which (genetic) biological heredity and (disembodied) 
cultural heritage were radically dissociated. 

 At least until Kammerer’s suicide in 1926, there were soft-hereditarian 
alternatives in eugenic thinking. The 1910s and 1920s decades enjoyed 
a rich variety of political-epistemic options before the crystallization 
of values occurred in the 1930s. Mapping these, included a significant 
strand of leftist hard hereditarians in Soviet Union, helps us to under-
stand the polysemic and pluralistic character of eugenics not only as a 
movement spanning right to left but also from hard to soft heredity. This 
is why I speak of a Political Quadrant in eugenic debates (Chapter 4). 

 In conclusion, I claim that in the first era, 1900–1945, the varieties 
of eugenics were less united by a direct politicization of a particular 
theory of heredity than by a particular ethos. This ethos displayed four 
main features: the flattening of the notion of the human into its merely 
biological dimension, the view (often expressed in utopian language) 
that the future of human evolution had to be directly controlled by 
human efforts, a view of science as morally neutral and appropriate for 
inclusion in political and ethical debates, and the subordination of the 
good of the individual to the health of the species or race.  

  The second era (1945–2000): the democratization of 
biology and the hardening of hard heredity 

 A second historical period runs from 1945 to, approximately, the end 
of the twentieth century. The significance of 1945 as point of transi-
tion in the politics of biology remains controversial. Eugenic policies in 
country like the U.S. or Scandinavia remained well in place, and racism 
certainly did not disappear overnight. However, I will argue that after 
that date (with a process somehow started since the late 1930s), the poli-
tics of biology abandoned the bold social engineering spirit of interwar 
eugenics and repositioned itself successfully within a liberal-democratic 
framework. The radicalism of pre-1945 biology, right and left, was to 
be made compatible with the exigencies of the new liberal-democratic, 
post-totalitarian, universal human rights framework led by the American 
superpower, itself faced by an internal problem of racism and external 
problems of legitimacy in a rapidly decolonizing world. The modern 
synthesis of evolutionary biology, which was elaborated and consoli-
dated between the late 1930s and culminated with Darwin’s Origin of 
Species’ centennial celebration in 1959, offered this moment of democ-
ratization a fitting universalistic and liberal-democratic framework. The 
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work of Dobzhansky in particular epitomizes this novel center-leftist and 
liberal-democratic spirit. Obviously this repositioning was not immune 
from tensions and contradictions, as the debate around the UNESCO 
statement on race illustrates (Chapter 5). 

 However I disagree with arguments claiming that the persistence of race 
and eugenic themes implies that post1945 democratization of biology 
was just of façade. A politics of appearance and presentation to the public 
was part of the story but significant and substantial conceptual transitions 
came along with it. In Chapter 6, I focus on four of them that characterized 
the post-1945 scenario: (1) the classical-balance controversy (Dobzhansky 
versus Muller) and its implications for eugenics and human heredity; (2) 
the construction and rebranding of evolutionary thought in terms of 
population thinking and its visible disassociation from previous typolog-
ical views of race; (3) the emergence of the idea of a human uniqueness 
and a specific cultural or psycho-social domain “exceeding” the biological 
dimension; and, (4) and the change in the political economy of nature 
from a group-oriented, holistic thought-style in biology to a fully indi-
vidualistic view of biological processes. These four sites of transition were 
communicated to a wider public by major evolutionary thinkers as demar-
cating a good, fully democratic science from a potentially totalitarian one, 
which they made look now as a relic from the past. In parallel to this 
fourth transition, the hard/soft heredity controversy had a moment of 
(apparent) closure with Crick’s central dogma of molecular biology (1958) 
that claimed that biological information could go only in one direction, 
from DNA to protein and never in reverse. Crick’s dogma was taken as 
the “final nail in the coffin of the inheritance of acquired characteristics” 
(Mayr, in Wilkins, 2002). These important transitions helped stabilize the 
picture of post-1945 biology, radically decreasing the number of tensions 
(for instance typical of interwar biology) to which the politics of human 
heredity could be exposed. In practice there was no longer soft-heredity, 
nor the space to go too much on the right or the left of the political 
biological spectrum. 

 This new democratic framework proved tenacious even when theoret-
ical assumptions of interwar eugenics returned much later in the form 
of sociobiology and evolutionary psychology. Faced with this rightward 
shift in the politics of biology, after the 1970s, the global democratic 
framework prevailed, turning sociobiology and evolutionary psychology 
into a tamed conservatism without eugenics. Sociobiology and evolu-
tionary psychology’s notion of human nature were anti-totalitarian and 
opposed to social engineering: Nothing could be more distant from a 
eugenic mentality.  
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  The third era (2000–): welcome to postgenomics 

 In the last two decades or so, some of the pillars of the modern synthesis 
have started to crumble under the weight of a new postgenomic view 
of biology, of which the reactive genome and epigenetics are the most 
prominent examples. Francis Crick’s dogma of molecular biology, which 
was conceived to put Lamarckism to rest, has come under increasing 
scrutiny. 

 Postgenomics does not just come after genomics; it is a different style 
of reasoning. It implies an unprecedented temporalization, spatialization, 
permeability to material surroundings, and plasticity of genomic func-
tioning. There are many entry points to distinguish between genomics 
and postgenomics but I take the return of soft heredity, driven by the 
ascendancy of an epigenetic model of explanation, as the clearest marker 
for a postgenomic paradigm shift. The epistemic conditions that divided 
the social sciences from the materiality of biology have been significantly 
undermined. Until the 1990s, significant programs in the social sciences 
could play freely in the non-biological field of culture. Now, the new 
“social biology” that emerged with postgenomics has challenged this 
 social-biological boundary. Politically speaking, the postgenomic scenario 
is  terra incognita . It is full of potential but also presents significant prob-
lems, including the possibility of a new racialist and classist discourse 
in biosocial language. Epigenetics brings regeneration and degeneration, 
typical of interwar Lamarckian disputes, to the fore once again. Debates 
of a century ago, which seemed silent or relegated to the interest of the 
archivist and the intellectual historian, are again on center stage, albeit 
in the mutated epistemic forms of informatics-driven twenty-first-cen-
tury life sciences. In the last two Chapters (7 and 8), the postgenomic era, 
I move in the insidious and rapid-changing terrain of our present, with 
its hype, speculation and scientific uncertainty, certainly a risky move. 
However this is not a good reason to shy away from some of the key ques-
tions that the present time is raising before us. For instance, how the poli-
tics of a new plastic biology will contribute to the understanding of social 
inequalities reproduction? What about epigenetic models of health and 
disease, discourses about the normal and the pathological at the time of 
epigenetic markers? How race, class and gender are being remade by the 
new postgenomic language of developmental and epigenetic differences? 
Insidious and perhaps premature (the skeptic would say) questions, but 
ones that any cartography or ontology of the contemporary has to try to 
answer, sooner or later. The alternative is to move blindly through our 
present as if we were before an inert mass of facts with no connection or 
historical direction.  

   



     2 
 Nineteenth Century: From 
Heredity to Hard Heredity   

   Against lines of descent 

 The construction of twentieth-century evolutionary thought, culmi-
nating in the synthesis of genetics and Darwinism, was not a cumulative 
and smooth process. It was, rather, an unsettled and complex contest 
among competing evolutionary frameworks. What we know as the 
most distinctive features of this twentieth-century synthesis – the full 
recognition of the role of natural selection, the emergence and consoli-
dation of hard heredity, the “rediscovery” of Mendel, and the integra-
tion of genetics with natural selection – did not follow from “intrinsic 
logical necessity” (Sapp, 1983) but from epistemic ruptures and concep-
tual setbacks, political controversies and struggles for authority among 
diverse modes of knowledge (Sapp, 1987), and national styles of thought 
(Harwood, 1993). 

 The triumphant paradigm of twentieth-century biology is associated 
with the two iconic figures of Charles Darwin and Gregor Mendel – the 
former the father of evolution, the latter of the new view of heredity 
later identified with the gene. But this is mostly a teleological recon-
struction. Others refined their ideas and made them compatible, giving 
rise to the modern evolutionary synthesis. 

 Take Darwin’s role in the spreading of evolutionary views, for instance. 
In the second half of the nineteenth century, the effect of Darwin’s work 
(evolution via natural selection) was that of a “catalyst” for a vast number 
of non-Darwinian views of evolution (Bowler, 1988). These evolutionary 
but non-Darwinian views looked at the adaptation or transformation of 
living forms without considering natural selection and often preserving 
a teleological view: idealism, progressionism, typology, orthogenesis, 
saltationism, recapitulationism, and various branches of Lamarckism, 
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for instance. As Peter J. Bowler writes in  Theories of Human Evolution  
(1986), “The  Origin of Species  precipitated the conversion of the scientific 
community to evolutionism, but did not necessarily dictate the structure 
of the theory to be accepted” (42). The persistence of non-Darwinian 
and developmental ideas in late nineteenth-century evolutionism, 
which Bowler calls the “Non-Darwinian Revolution” (1988), demon-
strates that the decades following the publication of the  Origin  “did not 
exhibit a totally new world view, but more properly, an updated version 
of the old one” (Bowler, 1989: 49). And the endorsement of an evolu-
tionary framework did not necessarily imply the recognition of Darwin’s 
main tenet of natural selection, rather “must be dissociated from the 
process by which the selection theory came to dominate biology nearly 
a century later.” “Recognition of this fact” Bowler continues, “forces us 
to reassess the impact of Darwin’s ideas in his own time” (2009). 

 Darwin’s role in making the modern view of heredity, which rejects 
Lamarckism and culminates with genetics, is also indirect. Darwin 
lacked the concepts that make possible hard heredity: none of its major 
dichotomies – nature and nurture, germ plasm and soma, genotype and 
phenotype – was to be found in Darwin’s worldview (Johnston, 1995), 
although it is fair to say that he prefigured with his language some of 
them (Keller, 2010). Hard heredity, however, required more than mere 
prefiguration; it stood in need of a new epistemic space, and in that 
space, Darwin’s notions of reproduction, variation, and heredity had to 
be, if not rejected, certainly profoundly revised and adjusted. 

 In  Variation of Animals and Plants under Domestication  (1868), Darwin 
famously offers the culmination of a quarter century’s speculation on 
heredity (Olby, 1966). His theory, the provisional hypothesis of pangen-
esis, bears elements of what was then the cutting edge alongside ancient 
suspicions. 

 Darwin posted that every body cell “throw[s] off minute granules 
which are dispersed throughout the whole system.” These “minute 
granules,” or “gemmules,”  

  when supplied with proper nutriment, multiply by self-division, and 
are ultimately ,developed into units like those from which they were 
originally derived ... [Gemmules] are collected from all parts of the 
system to constitute the sexual elements, and their development in 
the next generation forms a new being; but they are likewise capable 
of transmission in a dormant state to future generations and may 
then be developed. Their development depends on their union with 
other partially developed or nascent cells which precede them in the 
regular course of growth. (Second edition, 1875)   
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 There are undoubtedly anticipatory aspects of a modern view of heredity 
here. Like hard-hereditarian successors, Darwin envisioned heredity as 
the circulation of units of life. He favored the notion that “the true 
carriers of hereditary properties are not parents and their respective 
offspring, but submicroscopic entities” (Müller-Wille and Rheinberger, 
2012: 38; Robinson, 1979; Gayon, 1998). 

 But pangenesis is also an old idea, traceable to ancient Greece 
(Johannsen, 1911; Zirkle, 1946: Blacher, 1982; Mayr, 1982). Many aspects 
of the theory look nothing like the hard heredity that the modern 
synthesis adopted. Abstraction of heredity from relations between parents 
and offspring, alone, does not make Darwin a hard hereditarian. 

 Where hard heredity demands strict separation between germ and 
soma, pangenesis relies on the opposite: direct communication between 
body cells and reproductive organs. According to Darwin, “Every part 
of the body threw off gemmules at various developmental stages.” 
These would then be captured by the sex organs for eventual dispersal 
to the next generation. The hereditary process of transmission is there-
fore “contingent on the development of the organism” and there is no 
wall between transmission and “environmental influences.” In the later 
terminology of hard heredity, gemmules are not “sequestered” from the 
environment (Winther, 2000). 

 The model of inheritance advanced by pangenesis holds that the 
germ cells consist of an “accumulated surplus” of the gemmules. This 
resembles the “overgrowth” idea proposed by nineteenth-century 
German biologist Ernst Haeckel, whereby parents achieved “material 
extension” to the offspring (Churchill, 1987). Because “the parent’s 
body  manufactures  the particles from which the body of its offspring 
will be constructed,” (Bowler, 1989: 25) pangenesis implies the trans-
mission of acquired characters from parents to offspring. As Provine 
wrote: “The theory was designed so that the ‘direct and indirect’ influ-
ences of the ‘conditions of life’ might become embodied in hereditary 
constitution of the organism. If an organism were affected by the envi-
ronment, the affected part would throw off changed gemmules which 
would be inherited, perhaps causing the offspring to vary in a similar 
fashion” (2001). 

 It is not surprising in this context that Darwin relied in many passages 
on a Lamarckian mechanism  1   through which habits become instincts 
and the effects of use and disuse are heritable. This can be seen as a further 
symptom of Darwin’s resonance with a nineteenth-century develop-
mental view of heredity (and a sign of difficulty in fully believing in the 
power of natural selection, as Thomas Hunt Morgan noted in 1903). 
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 A final illustration of the gap between Darwin and hard heredity 
appears in an 1871  Nature  exchange between Darwin and his younger 
half-cousin (via common grandfather Erasmus Darwin), disciple and 
sometime rival Francis Galton (see Gillham, 2001: 177 and ff.; Fancher, 
2009; Bulmer, 2004a). Galton, soon to become a key figure of emerging 
hard heredity, sought at the time to put the validity of pangenesis and 
the existence of the gemmules to the test – an experiment that, at first, 
Darwin greeted. Between 1869 and 1871, excited by the possibility of 
applying his statistical skills to the new field of heredity, Galton trans-
fused blood among different breeds of rabbits and examined their 
offspring to see if characteristics of the blood-donor rabbit were to be 
found in offspring of the blood-recipient parent, and therefore if “repro-
ductive elements” circulated in the blood. The experiment was meant 
as “a direct and certain test” for the truth of pangenesis (Galton, 1871). 
He found no evidence, placing Darwin on the defensive. As the dispute 
between the two became heated, Galton (who had published somehow 
undiplomatically his negative experimental results in the  Proceedings of 
the Royal Society ) backed away from attacking Darwin’s theory directly 
and formally, if unenthusiastically. “In the meantime,” he wrote in 
 Nature , “viva Pangenesis” (1871). However, this was the last hurrah 
for pangenesis by Galton. After that episode, which we can consider 
as a sort of parting of the ways, Galton’s view of heredity developed 
autonomously and originally. His view of the stirp and his new theory 
of heredity, as we shall see soon, was just four years away. A demarca-
tion from the famous half-cousin was obtained, with important conse-
quences for the future. 

 It is fair to say, in sum, that Darwin’s view of heredity did not make “a 
clean break” with the past (Bowler, 1989:63). He remained a “lifelong gener-
ation theorist” (Hodge, 1985), fascinated with growth and development in 
a manner typical of nineteenth-century biology (Winther, 2000).  2   

 If Darwin was only indirectly the father of the new knowledge regime 
of hard heredity that came to dominate the twentieth century, so too 
was Mendel. This relationship is obscured by the stereotypical presenta-
tion of the man as an unnoticed and obscure genius, forgotten until his 
rediscovery in 1900. In fact he was known by his contemporaries within 
the context of debates on “speciation via hybridization,” (Brannigan, 
1979) rather than heredity and variability (see also Brannigan, 1981; 
Moore, 2001; Sapp, 2003). Moreover, Mendel’s conceptual framework 
was scholastic and non-materialistic, based on Aristotelian notions 
like the “potential” (Kalmus, 1983; Callender, 1988; but see Hartl and 
Orel, 1994) rather than the intellectual structure and questions placed 
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upon him after 1900, that is the discovery of material and particulate 
inheritance. 

 That is, Mendel was no Mendelian, and the long neglect of Mendel 
a “pseudo problem” (Olby, 1979; Bowler, 1989). Rather than being 
forgotten and rediscovered, this Augustinian monk who belonged to 
Linnean tradition of hybridists engaged in debates on the genesis of 
new species (Sapp, 2003), was  reconstructed  according to a set of concep-
tual problems that were urgent for early geneticists (Brannigan, 1979). 
“Mendel’s laws,” historian of evolutionary thought Peter Bowler wrote, 
“remained unrecognized precisely because no one in the period before 
1900 was prepared to consider a study of heredity that was so obviously 
divorced from the problem of growth” (1989: 110; Sapp, 2003; see for a 
different reading Falk, 1995). 

 Only when, with the key contribution of Galton (stirp) and later 
August Weismann (germ plasm), the decisive transition to hard heredity 
was made, radically disjoining individual development from reproduc-
tion (since “what happens in growth cannot affect the transmission of 
germinal elements” Bowler, 1989: 83), did the rediscoverers of Mendel – 
the botanists Hugo de Vries, Carl Correns, and Erich von Tschermak – 
take from his work a solution to a problem distant from his immediate 
concern. What they found was particulate inheritance and the existence 
of discrete hereditary units (factors), which had little to do with Mendel’s 
work in the hybridization tradition. This “factorial” view of heredity 
(Morgan, 1917), as it was known in the early twentieth century, became 
the perfect match for hard heredity because these segregated factors 
could be transmitted unchanged and recombined across generations 
without concern for the organism’s development and growth (Bowler, 
1989). Now that a new epistemic space was constituted, Mendel could 
pose as its father and hero. As Weismann claimed, in spite of recog-
nizing differences and tensions, “Mendel’s law is an affirmation of the 
foundation of the germ-plasm theory” (quoted in Churchill, 2015).  3   

 The modern synthesis’s paradigm of genetics and natural selection 
therefore did not arrive as on a continuum of progress from Darwin and 
Mendel. Here we have another case of founding-father fables, to quote 
Sapp (1990). Their questions and conceptual frameworks could only be 
retrofitted to this paradigm teleologically, a move generally frowned 
upon by historians of science. Teleological thinking can be the source of 
many mistakes and erroneous assumptions, especially when the under-
standing of a revolutionary development such as the creation of hard 
heredity is at stake (Müller-Wille and Rheinberger, 2012). 
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 By eschewing an easy path from Darwin and Mendel and instead 
focusing in detail on how this novel regime of heredity was made, we 
will be in a better position to understand the social implications and 
cultural legacy of that shift. From a flexible and imprecise concept, 
heredity would become a “rigid” entity, “quantifiable, explorable and 
researchable” (Cowan, 1985). With this reification and atomization of 
heredity (Müller-Wille and Rheinberger, 2012), a truly modernist work 
of purification from all the unnecessary tinsels that the early and mid-
nineteenth century had put upon it, a new understanding of the rela-
tionship between humans and their biological substance was born. Its 
meanings were many and significant, and the ways to make a politics 
out of it complex, subtle, and somehow counterintuitive.  

  Heredity before hard heredity 

 Writing a history of heredity is a complex task. The construction of the 
modern notion of heredity is part of a broader transition that brought 
to the emergence of biology as a science of life differentiated from the 
natural history of the classical period (Foucault, 1970; Jacob, 1973). In 
this discontinuous passage, which brought the notion of depth and 
organization at the center of the new biological view, discourses and 
metaphors about reproduction and heredity started to replace older 
notions like generation. In this previous framework, as François Jacob 
famously observed, “Living beings did not reproduce; they were engen-
dered. Generation was always the result of a creation which, at some 
stage or other, required direct intervention by divine forces.” Until the 
seventeenth century, generation was a “unique, isolated event” with 
“no roots in the past”, similar to “the production of a work of art by 
man” (1973: 19–20). From this rather undecipherable for us conceptual 
framework to the coming to the fore of the biological notion of heredity, 
with its emphasis on the circulation of a common substance across the 
various organism, there is obviously quite a large jump. 

 “Until the mid-eighteenth century,” Staffan Müller-Wille and Hans-
Jörg Rheinberger write in one of the most comprehensive historical 
studies of the field, “the term ‘heredity’ was absent from theoretical writ-
ings on the generation and propagation of living beings.” Indeed, it was 
not at all clear what sort of thinking should be marshaled to understand 
the inheritance of traits: “Inheritance was not a unified biological object 
in early modern thought, but was rather a subject distributed across 
different and often disparate domains” (2012: 43). Views of heredity 
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were scattered among philosophical commentaries, encyclopedias, 
medical and moral treatises, and other sources. 

 But while a systematic concept of heredity was only recently formed 
in the life sciences, hereditarian views of disease were known before 
modern times. Historians such as Carlos López-Beltrán have shown that 
the notion of hereditary disease, or  morbi   haereditarii , was frequently used 
in medical writings since at least the Middle Ages. But these hereditary 
diseases were viewed as exceptions, not the basis of a general theory about 
pathology. And, as López-Beltrán notes, the word “hereditary” mainly 
appeared in an adjectival form (López-Beltrán, 2004, 2007), leaving the 
nominal form exclusively to convey its juridical meaning, mostly in the 
context of regulating blood relationships and inheritance of property 
(Müller-Wille and Rheinberger, 2012, see also Johannsen, 1911).  4   

 It is since the early eighteenth century medical literature becomes 
replete, even anxious, with interest in heredity. Already during the revo-
lutionary period in France, for instance, early theorists of what would 
become biology developed and discussed hereditarian themes that 
anticipate what would later be known as eugenics. These scholars were 
concerned with, among other things, the biological perfectibility of the 
new revolutionary man (Quinlan, 2010). 

 López-Beltrán in particular (2004, 2007) has analyzed this early nine-
teenth-century French medical context, where the notion of  hérédité  
started to be nominalized and investigated as a phenomenon in itself. 
At some point in the early decades of the nineteenth century, he writes, 
“French medical men and physiologists adopted the noun ‘ hérédité ’ as 
the carrier of a structured set of meanings that outlined and unified 
an emerging biological concept.” Increasingly after 1830, and especially 
after Prosper Lucas’s  Treatise of Natural Heredity  (1847–1850), the tradi-
tional medical formula “maladies  héréditaires ” was being transformed 
into “hérédité des maladies,” “hérédité morbeuse,” and “héredité 
pathologique.” “Heredity,” Beltran writes, “had become an unquestion-
able explanatory tool, capriciously adaptable to all evidential patterns, 
and, underpinned by a very thick network of general reasoning” (López-
Beltrán, 2004: 61). 

 A similar process was underway in Britain. John Waller has shown (2001, 
2002, 2003) the proliferation during the Victorian period of “discourses 
on hereditary transmission and ‘prudent’ reproduction” (2001: 458) in 
popular and medical literature. By the 1880s, “heredity” acquired the 
status of a dominant and “ubiquitous catchword” in medical sciences. 

 This hereditarian language suffused and enabled Galton’s discourse 
decades later. But, as Waller himself recognizes (2003), the terminology 
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itself didn’t make a new epistemic framework, that is, hard heredity. 
Hereditarian terminology proliferated amidst the most disparate 
and contradictory views of heredity itself (see also Churchill, 1976). 
Nineteenth-century medical thought is full of hereditarian aetiologies 
for scrofula (Lomax, 1977), syphilis (Lomax, 1979), gout, consumption 
(tuberculosis), alcoholism, and insanity, but physicians did not attribute 
these maladies to nature rather than nurture, or to innate instead of 
acquired characteristics. “Before 1900,” Charles Rosenberg writes, “there 
was no question in the medical profession but that acquired character-
istics could become hereditary, that alcohol, drugs, sub-standard living 
conditions would debilitate parents and result in their producing weak, 
degenerate offspring” (Rosenberg, 1967). Early notions of biological 
heredity envisioned a blurred, confused mechanism “beginning with 
conception and extending through weaning” (Rosenberg, 1974). That 
breeders continued to believe in telegony speaks to this lax and broad 
view of what is passed from one generation to another. 

 Alongside medical literature, evolutionary writings continued to 
grapple with the inheritance of acquired features. Western thinkers well 
before Lamarck  5   (Zirkle, 1946; Blacher, 1982) sought this mechanism, 
which allowed no division of heredity from environment. No serious 
opposition between the two was possible when it was believed “ongoing 
social processes could still affect heredity” (Stocking, 1968: 244) and 
habits or racial memories (what today we would call sociocultural expe-
riences) could turn into biological instincts. Darwin’s grandfather, the 
Enlightenment polymath Erasmus Darwin, viewed heredity “as the 
result of a malleable admixture of nature and nurture causes” (Wilson, 
2007). Although a terminology of nature and nurture is traceable at 
least to the Elizabethan age (Shakespeare, Mulcaster), with parallels in 
non-Western cultural contexts, a truly antagonistic opposition between 
the two terms (and therefore between heredity and environment) does 
not appear anywhere before Galton’s writing on heredity in the 1860s 
(Keller, 2010). The folding of heredity into a substance separated from 
its environment, including the somatic cells, and subjected to a different 
economy than those cells produced a conceptual earthquake. It was 
called hard heredity.  

  The epistemic rupture of hard heredity 

 A key step in the construction of hard heredity was made possible by 
a reconfiguration of the architecture of the cell particularly after 1870 
(Churchill, 1968, 1987, 2015; Müller-Wille and Rheinberger, 2012). As 
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Churchill writes, “t he ten years from 1873 to 1882 were extraordinary 
in the annals of biology. With respect to the development of nuclear 
cytology, the decade possessed all the excitement and multiple revela-
tions of the decade preceding the discovery of the structure of DNA some 
seventy years later” (2015). A new generation of physiologists began to 
focus exclusively on the nucleus as “the bearer of hereditary material” 
(Sapp, 1983) and a mechanic explanation of heredity became a factual 
possibility (Churchill, 2015). Technological advances allowed finally 
microscopic observations of cell structure, birthing the discipline of 
cytology as an alternative to the speculations of zoologists, comparative 
morphologists, and paleontologists (Gliboff, 2011). Heredity thus became 
inextricably linked with knowledge generated by cytological research; 
cell theory and evolutionary theory had to be reconciled (Sapp, 1983). 

 This disciplinary and methodological shift had a crucial effect for 
the hardening of heredity. Importantly, it translated into a significantly 
reduced emphasis on the power of environmental factors in explaining 
how variations and evolution occurred. Botanists such as Carl Nägeli 
(1884) were the first to see that “the germ developed in accordance 
with its own organization independently of and unperturbed by the 
dissolved (nonorganized) nutrients taken in by the mother” (Nägeli, 
1884, quoted in Gliboff, 2011). Nägeli, who had a Hegelian philosoph-
ical background (somehow evident in his very speculative approach), 
was one of the key figures of this transition to a novel understanding of 
heredity (Churchill, 2015). 

 The word “heredity” was now inextricably associated with biology, its 
legal usage considered antiquated. The first biological uses of “heredity” 
in English are attributable to Herbert Spencer in 1863, with his idea 
of physiological units as the basis for heredity, and Galton in 1868. In 
America, William Keith Brooks’s  Law of Heredity  followed in 1883. The 
word “inheritance,” used by Darwin until his death, went into disfavor 
and was replaced by “heredity,” now considered more technical and 
specific. 

 Cytology’s fruits in hand, scientists generated a slew of novel ideas 
about the workings of heredity at the cellular level. Beyond the already 
mentioned Nägeli, other major contributions came from Moritz 
Nussbaum, Eduard Strasburger, Oscar Hertwig, Albert von Kölliker, 
Edouard Van Beneden, Theodor Boveri, Hugo de Vries, amongst others 
(Churchill, 2015). However, for the sake of simplicity we could say that 
it is mostly the combined influence of Galton (although he followed a 
different, statistical, line of argument, unrelated to the study of the cell), 
Weismann, and later, already in the early twentieth century, Wilhelm 
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Johannsen that built the modern consensus, with heredity finally and 
fully sequestered from its environmental and developmental influences. 
In claiming this I have no intention to overplay the role of these three 
authors to the detriment of others (playing again the founding-father 
fable), nor overlook their different disciplinary traditions and discrepan-
cies from the later genetic view of heredity (to comply with which, many 
adjustments were necessary). What I mean is that with these thinkers, a 
break with the past was achieved, and we enter the dichotomous epis-
temic space that later came to dominate most twentieth-century reflec-
tions. In it, what Galton called “nature” is progressively equated with 
the innate, and eventually, after 1900, genetics, while “nurture”, now 
freed from biological influences, will become available exclusively to a 
social scientific gaze. In the future economy of the life-sciences/social-
sciences divide, it is no overstatement to claim that this boundary process 
was probably the major and more long-lasting conceptual event of the 
last fifteen decades. In an arc of time that goes from Galton’s essay on 
heredity (1876) to Johannsen’s genotype conception of heredity (1911), 
the completion of this novel view was obtained.  

  The three architects of hard heredity: Galton, Weismann, 
and Johannsen 

  Francis Galton 

 A scientific polymath with contributions in the most disparate fields, 
Francis Galton (1822–1911) is an extraordinarily interesting intellectual 
figure, who drew his motivations from a complex interplay of social, 
political, and scientific imperatives. He perfectly embodied the versa-
tile Victorian investigator, exploring everything from meteorology to 
survey-based social research, from fingerprinting to free associations 
later made famous by psychoanalysis. He also had a profound influ-
ence on the scientific debates of his time (Pearson, 1930; Forrest, 1974 
and Gillham, 2001; see also Brookes, 2004). No interloper or dilettante, 
Galton had an important role in the journal  Nature , to which he contrib-
uted regularly after its founding in 1869. He received many awards in 
recognition of his scientific achievements (Cowan, 1985). 

 But as much as he fit his era, Galton also represents an important step 
in the making of modern science: the emergence and legitimation of 
a new class of scientific professionals whose prestige was marshaled to 
influence moral reasoning and public policy in the name of “practical 
benefits” for the larger society (Waller, 2001: 102). These professionals 
sought, among other goals, to instill a more meritocratic ethos in social 
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institutions, restructuring them along rational, scientific lines. A key 
component of their rhetoric was, naturally, an attack on rank privilege 
in the name of talent (Soloway, 1990; Waller, 2001), something that was 
also part of the discourse of British eugenics. 

 More importantly, this new class aimed to embody the sort of epis-
temic authority usually reserved to the Church (Waller, 2001; see also 
Turner, 1974; MacKenzie, 1982), as critics of the new scientism from 
Alfred Russel Wallace to G.K. Chesterston would polemically note 
over the years. Galton was one of the first of this group to argue that 
religion’s dogmatism and philosophical non-quantitative approaches 
had to give way to a new understanding of social facts based “on the 
solid foundation of quantified measurements and statistical methods” 
(Gorraiz et al., 2011). 

 One of the key strategies of the ascendant scientific professionals was 
to put new methods of statistical analysis at the center of their efforts 
to quantify  everything . This was an obsession for Galton, who famously 
translated into numbers the efficacy of prayers on longevity and illness 
recovery, and calculated the average number of brushstrokes needed for 
a portrait (1883). Some years later, the biometrician movement epito-
mized this emerging quantitative spirit, and Galton, who helped to 
establish the journal  Biometrika  in 1901, was considered its founding 
patron (Porter, 1988; Gigerenzer et al., 1989). 

 But Galton was not all observation and empiricism. His theory of 
heredity was shaped by extrascientific motives and social attitudes 
(Cowan, 1972b; 1977; Mackenzie, 1982; Bowler, 1989; Gayon, 1998). 
Many critiques have highlighted the tensions between Galton’s science 
and his ideology, his profound intellectual legacy alongside his weak 
scientific grounds and his lax methodological assumptions. His hard-
hereditarian view has been deemed mostly the “result of socio-political 
rather than biological imperatives” (Cowan, 1977), the direct effect of 
an “ideological bias that runs through his studies of heredity” (Gayon, 
1998: 105). “Rarely in the history of science,” Ruth Schwartz Cowan 
writes, “has such an important generalization been made on the basis 
of so little concrete evidence, so badly put, and so naively conceived” 
(Cowan,1977). This ideological bias has frequently been seen in terms of 
a classism, but the racist motives behind Galton’s work, part of it crafted 
during his African explorations (Stepan, 1982; Cowan, 1985; Yudell, 
2014), should not be overlooked. 

 This entwinement of science and politics is evidenced in two hugely 
influential vocabularies that originate with Galton: nature/nurture and 
eugenics. The former sought to answer questions about the different 



Nineteenth Century: From Heredity to Hard Heredity 43

influences acting on the human world; the latter sought to address the 
problem of how to apply and implement this knowledge to the benefit 
of society. 

 In Galton’s  English Men of Science: Their Nature and Their Nurture  (1874), 
nature is defined as what “a man brings with himself into the world.” 
Nurture, by contrast, covers “every influence from without that affects 
him after his birth,” the vague “circumstances and conditions of life.” 
At this juncture, Galton made an explicit epistemic caveat: the expres-
sion “nature and nurture” was to be understood as just “a convenient 
jingle of words, for it separates under two distinct heads the innumer-
able elements of which personality is composed.” He maintained that 
“no theory” was implied by the recourse to this terminology, but as 
Keller notes (2010) a very loaded theory, one that will sneak easily into 
our language, is inherent in the tacit “presupposition of disjunction on 
which conjunction rests.” 

 Not by chance, the discourse on nature and nurture as separate onto-
logical realms solidified both in Galton’s work and after. These became 
quantifiable and distinctive domains, endowed with different degrees 
of power. Each time the two entities competed “for supremacy,” nature 
unmistakably proved the stronger. As Galton claimed:

  There is no escape from the conclusion that nature prevails enor-
mously over nurture when the differences of nurture do not exceed 
what is commonly to be found among persons of the same rank of 
society and in the same country. (1883)   

 The nature of the seed always prevails on the nurture of the soil, to use 
a metaphor that would become popular in eugenic thinking. Nurtural 
dispositions, although visible (social class, for instance), remain super-
ficial; they are “wholly insufficient to efface the deeper marks of indi-
vidual character.” (1874) 

 In parallel to this hugely successful conceptual landscape of nature 
and nurture, Galton also coined in 1883 the neologism “eugenics,” from 
the Greek  eu , “good,” and  genos , “birth.”  6   The next chapter will deal 
more fully with eugenics, but note for now the neat division between 
overwhelming (inborn) nature and subordinate (acquired) nurture, and 
the politicization of that division by eugenics, “the science which deals 
with all influences that improve the  inborn  qualities of a race” (Galton, 
1904, my italics). After all, if an inborn nature, i.e. heredity, was what 
really mattered in human life, and this nature was deaf to the solicita-
tions of classic social reform, some other form of political intervention 
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(eugenics) had to be invented to rescue human society. In Galton’s 
worldview the two concepts are inseparably linked. 

 Indeed, the epistemic and the political are so deeply interconnected in 
Galton that it would be fair to say his biology is almost always a political 
biology. Galton’s political-biological motives are evident not only when 
he focuses directly on eugenic aims, but also from the beginning of his 
thinking about heredity, which looks very much like a “biopolitical 
dispositive” (Müller-Wille and Rheinberger, 2012). 

 Interestingly, in  A Theory of Heredity , Galton overtly mentions a “polit-
ical analogy” to describe the structure of the hereditarian relationship 
between parents and children. Here Galton’s model is not the relation-
ship “between colonists and their parent nations,” but the “more circui-
tous and feeble” connection between “the representative government of 
the colony with the representative governments of the parent nations” 
(1876). 

 In another passage of  A Theory of Heredity , a second political metaphor 
appears:

  We know that the primary cells divide and subdivide, and we may 
justly compare each successive segmentation to the division of a polit-
ical assemblage into parties, having, thenceforward different attributes. 
We may compare the stirp to a nation and those among its germs that 
achieve development, to the foremost men of that nation who succeed 
in becoming its representatives; lastly, we may compare the character-
istics of the person whose bodily structure consists of the developed 
germs, to those of the house of representatives of the nation. These are 
not idle metaphors, but strict analogies ( ... ) worthy of being pursued, 
as they give a much-needed clearness to views on heredity.   

 Galton’s work on heredity and its influences

Galton’s first publications on heredity came in the 1860s, long after he 
had been working in a variety of other fields and developing political 
leanings. “Hereditary Talent and Character,” published in 1865 in the 
popular  Macmillan’s Magazine , was an important starting point. That 
article was later expanded into the book-length work  Hereditary Genius  
(1869), where Galton investigated the genealogies of some of the most 
distinguished English families (judges, statesmen, academics, and 
artists) in order to carry out a sort of experiment to “test of the existence 
of hereditary ability.” The result of the investigation should have been 
unequivocal, Galton thought, celebrating “a nature which, when left to 
itself, will, urged by an inherent stimulus, climb the path that leads to 
eminence” if in no way be impeded by “social hindrances” (1869). 
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 The two main sources of inspiration behind Galton’s turn to heredity 
in the 1860s were Darwin’s  Origin of Species  (1859) and Adolphe Quetelet’s 
 Letters on the Theory of Probabilities  (1846). 

 The  Origin  made a huge impression on Galton, pushing him to inves-
tigate a new set of issues including evolution, heredity, variation, and 
selection. His handling of the eugenic problem of improving mankind 
by selective breeding was definitely a result of reading  Origin  (Gillham, 
2001). However, this relationship was not just one of passive learning. 
As we have seen, Galton tested Darwin’s pangenesis, suggesting frustra-
tion with his half-cousin’s view on heredity and his willingness to chal-
lenge Darwin on the novel terrain where Galton himself was about to 
become an authority. And Galton himself pushed Darwin to deal more 
overtly with the human problem (Paul and Moore, 2010).  The Origin,  as 
we know, stopped short of discussing human origins. However, twelve 
years later,  The Descent of Man  did it. 

 Meanwhile, Quetelet’s (1796–1874) “political arithmetic” and “moral 
statistics” were crucial for the making of the social sciences in the second 
half of the nineteenth century. His  Letters on the Theory of Probabilities  
was first available in England in 1849 and helped Galton recognize the 
regular distribution of human characteristics along a curve, a phenom-
enon he called “the very curious theoretical law of ‘deviation from an 
average.’” (1869) 

 There was a tension between these sources: Darwin’s natural selection 
principle, with his idea of individual variation, and Quetelet’s notion of 
variation as mere perturbation from the mean. This remained a concep-
tual problem for the next decades in the biometrician movement (see 
Gayon, 1998). 

 If Darwin and Quetelet were Galton’s scientific influences on heredity, 
who or what were his ideological influences? His ideological stance was 
rooted in a fundamentally anti-egalitarian political philosophy, explic-
itly affirmed in  Hereditary Genius :

  I have no patience with the hypothesis occasionally expressed, and 
often implied, especially in tales written to teach children to be good, 
that babies are born pretty much alike, arid that the sole agencies in 
creating differences between boy and boy, and man and man, are 
steady application and moral effort. It is in the most unqualified 
manner that I object to pretensions of natural equality.   

 In taking this position, Galton swam against the tide of Victorian culture. 
He dispensed with both the moderate environmentalism of mid-to-late 
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nineteenth-century British social thought and the Lamarckian inherit-
ance of acquired characters in a period when that doctrine was wide-
spread. “I am aware that my views ... are in contradiction to general 
opinion,” Galton wrote (see Gökyiḡit, 1994). It took three decades after 
 Hereditary Genius  for sociopolitical values to shift from the liberalism 
and environmentalism of the 1860s to a more elitist and pessimistic 
view of social change, not coincidentally making Galton’s hard heredity 
more palatable to his contemporaries. Only at that point did his eugenic 
proposal become a conceivable reform idea. 

 Galton had no formal training in biology and this probably spared him 
both the preconceptions of biology and its confusions at a time where there 
“was no common agreement amongst biologists about the definitions of 
phenomena to be studied” (Cowan, 1977). In sum, both Galton’s outsider 
status in British social thought and his lack of training were likely instru-
mental in distancing him from Lamarckian assumptions and from the 
ameliorant social philosophy these assumptions usually implied. He wrote 
too early about heredity to enjoy the cytological developments described 
above, but at least avoided being influenced by that admixture of nature 
and nurture that was the notion of medical heredity at the time. 

 Galton’s most important contribution to the new hereditarian 
discourse lies in circumscribing a novel and autonomous space for 
heredity, newly conceived as a “physiological connection between 
generations ... open to research and quantification” (Soloway, 1990: 23). 
His statistical approach was particularly important because for quite 
possibly the first time in the nineteenth century, heredity and variation 
ceased to be seen as alternative, antagonistic forces. The solution to this 
apparent contradiction was to look at the level of the whole population, 
where heredity and variability became the expression of a common 
mechanism (Olby, 1966; Gayon, 1998). Galton, it has been said, “was 
the first to clearly present the relationship between ‘descent’, ‘heredity’, 
‘variability’ and ‘reversion’” (Gayon, 1998) It is also true, however, that 
Galton only partly understood the population view of heredity and vari-
ation. He elaborated a law of ancestral type, which held that all indi-
viduals in a species inherit traits from distant ancestors who serve as the 
true expression of the species. The tendency of the species is to regress 
to this type, in spite of selection pressures. This implies that the balance 
of a population could only be altered temporarily. Galton therefore 
was committed to a sort of “racial heredity or inertia” that is “clearly 
opposed to the Darwinian theory of natural selection.” He “ended up 
encouraging archaic and confused ideas that gave credit to the concept 
of racial constancy,” Gayon concludes (1998). 
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 This notion of racial constancy was embodied in the  stirp  (from the 
Latin  stirpes , “root”). Galton divided hereditary space into two domains, 
one made of “inborn or congenital peculiarities that were also congen-
ital in one or more ancestors,” or the stirp, and a second of characteris-
tics “that were not congenital in the ancestors, but were acquired for the 
first time by one or more of them during their lifetime, owing to some 
change in the conditions of their life. The first of these two groups is of 
predominant importance” (1876). The  stirp  denotes for Galton the  

  total of the germs, gemmules, or whatever they may be called, which 
are to be found, according to every theory of organic units, in the 
newly fertilized ovum – that is, in the earliest pre-embryonic stage – 
from which time it receives nothing further from its parents, not 
even from its mother, than mere nutriment. (1876: 330)   

 With the notion of the stirp, Galton accomplished an important theo-
retical novelty. Darwin and other generation theorists coupled repro-
duction and heredity in a unitary process. Heredity was the effect of 
outgrowth from parents to offspring (Churchill, 1987, 2015). This 
direct transmission explained why parents and offspring resembled one 
another. But Galton saw it differently. As Kyle Stanford puts it:

  Parents and offspring might share salient characteristics not because 
the parents’ tissues or other physical features themselves contribute 
materially or even causally to the formation of those of the offspring 
but instead because  both  sets of tissues, organs and features (with 
their shared peculiarities) are produced by  shared germinal materials , 
of which identical or systematically related versions are invariably 
passed from parents to offspring. That is, the tissues of the offspring 
(produced by whatever intervening mechanism) might recapitulate 
salient features of the parent’s not because the latter serve as causes 
of the former, but because they share a  common cause  in the heredi-
tary materials found in a shared germ line ultimately producing them 
both. (Stanford, 2006; italics original)   

 Compared to generation theorists, Galton saw a “more circuitous and 
feeble” relationship between the hereditary material of offspring and 
parents:

  The stirp of the child may be considered to have descended directly 
from a part of the stirps of each of its parents, but then the personal 
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structure of the child is no more than an imperfect representation of 
his own stirp, and the personal structure of each of the parents is no 
more than an imperfect representation of each of their own stirps. 
(1876)   

 This meant that parents’ bodies themselves did not cause changes in 
offspring’s characteristics but functioned as a vehicle through which, 
according to Peter Bowler, a “package transmitted intact from a whole series 
of ancestral generations” was passed on to the next (Bowler, 1989: 68). 

 As Galton wrote in 1865:

  We shall therefore take an approximately correct view of the origin of 
our life, if we consider our own embryos to have sprung immediately 
from those embryos whence our parents were developed, and these 
from the embryos of their parents, and so on forever.   

 Thus Galton established a concept of heredity as “a process independent 
of the productive capacities of the parent organisms.” Heredity began 
to be thought of as “a continuous line of descent from generation to 
generation,” not something manufactured by parents and transmitted 
to offspring. Through this autonomization of heredity, Galton “paved 
the way for the complete destruction of the developmental world 
view by challenging the link between generation and evolution that 
even Darwin had left intact” (Bowler, 1989; see also Müller-Wille and 
Rheinberger, 2012). 

 With Galton we have moved significantly away from the develop-
mental worldview in which Darwin himself was immersed. However, the 
epistemic break toward hard heredity could not be completed merely by 
Galton’s statistical and ideological assumptions. A second major contri-
bution came from the enormous advance in biological research, espe-
cially in the study of the cell, that characterized Germany in particular 
between 1870s and 1880s. August Weismann was the most achieved 
champion of this novel wave of studies. 

  August Weismann 

 Celebrated by Mayr as “the greatest evolutionist after Darwin,” (1985) 
August Weismann (1834–1914) won his influence by articulating the 
broadest and most structured view of heredity of the entire nineteenth 
century. This was based on the notion of a sequestered, continuous and 
immortal substance, the germ plasm. It was a key part of this new picture 
a systematic attack on Lamarckism, the inheritance of acquired characters 
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and its related developmental view of biology, philosophies still very wide-
spread in German evolutionism and biology, from Haeckel to Virchow. 
Trained as a physician, Weismann became an embryologist and a professor 
of zoology and later director of the zoological institute at the University of 
Freiburg in southern Germany, where he spent most of his life and career 
(he was born in Frankfurt on the Main, see Churchill, 2015). In the last 
decades of the nineteenth century, Weismann’s name came to be identified 
with a transformation from the “original, flexible Darwinism” that could 
still make room for a “Lamarckian component in addition to natural selec-
tion” to a more “dogmatic” one (Bowler, 1988: 75;) in which natural selec-
tion was the exclusive and omnipotent source of individual variation. 

 A vivid and very popular part of this story was the famous experiment 
carried out by Weismann in 1887–1888, when he tested Lamarckian 
inheritance by amputating the tails of more than twenty successive 
generations of mice. Their offspring all had intact tails. These experi-
ments were intended to disprove the theory that acquired mutilations 
could be inherited across generations (for instance, it was popular story 
that the shorten tail of the Manx cats of the Isle of Man was an outcome 
of such induced mutation). In truth, Weismann’s experiment had more 
a symbolic than a scientific meaning. As Churchill, Weismann’s main 
interpreter and biographer, recognizes “there could be much to criticize 
about this procedure, but Weismann argued not that he had disproved 
the inheritance of the induced bobtailed condition in mice but that it 
was impossible to prove such inheritance could  not  take place”. What 
Weismann was doing was to push Lamarckians to offer experimental 
evidence, and “place the burden of the proof” on their side (2015). A move 
that was in the end very successful. Lamarckian inheritance, according 
to Mayr (1988), “never regained full credibility after Weismann’s attack” 
(see for criticisms to this view, Jablonka and Lamb, 1995, 2005/2014). 

 It is clear from this example that, as with any iconic figure, Weismann 
was a symbol for something and at the same time a more complex 
character than the ideas that would be named for him. As we will see, 
Weismann and Weismannism have been given different receptions in 
different times and places, and the quality of his reception provides a 
good measure of the intellectual climate during different phases of the 
history of biology. 

 James Griesemer and William Wimsatt (1989) have for instance studied 
the conceptual changes in the understanding of Weismannism through 
an examination of the different visualizations of Weismann’s work – 
the changes in the diagrams used to illustrate Weismann’s doctrine of 
the continuity of the germ plasm (on which the impossibility of the 
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inheritance of acquired characters was based) are very telling of the 
different conceptual contexts where Weismannism has been utilized. 
Weismannism achieved “peak simplification” during the 1960s and 
1970s, when twentieth-century gene-centrism was on the rise (in 
authors like Richard Dawkins for instance), and looked to Weismann as 
a forerunner of this later view. 

 The difficulty in distinguishing between Weismann and Weismannism, 
however, also lies in the fact that from the very beginning Weismann 
understood himself and was understood as the proposer of a crucial 
turn in the re-conceptualization of heredity and evolution. Weismann 
was a polarizing figure that could be embraced or fought against, but 
could not leave things as they were before. Before Weismann, natural 
selection and Lamarckian inheritance were seen as concomitant factors 
in the process of selection differing only by degree, not kind (Romanes, 
1899). Heredity was a pluralistic mechanism. After Weismann, the 
polarization between these two mechanisms – natural selection and 
the inheritance of acquired characters – became extreme, giving rise 
to a series of ideological fights. The term neo-Lamarckians and neo-
Darwinians were both created after Weismann’s first important works 
on heredity, between 1885 and 1888 (or 1883 and 1885) as an effect of 
this polarization.7  

 The heated debate with Spencer in the  Contemporary Review  in the 
early 1890s (e.g., Spencer, 1893a and b; Weismann, 1893b) is very repre-
sentative of this clash between what, after Weismann, emerged as two 
irreconcilable worldviews.    

  Weismann’s work 

 Weismann was trained in an epigenetic view and initially “rejected the 
idea that individual form emerges through the unfolding, or evolution, 
of pre-existent form in the inherited germ” (Maienschein, 2005). But 
by the time of his 1883 lecture “Über die Vererbung,” he was turning 
to preformationism, which, contra epigenesis, affirms that mature 
individuals are just an unfolding of embryonic forms of themselves. 
And with the publication of  Das Keimplasma    in 1892 – translated into 
English in 1893 as  The   Germ-  Plasm  – the transition from epigenesis was 
complete:

  I have myself more than once abandoned a line of research under-
taken in connection with the problem of heredity ... what I sought was 
a substance from which the whole organism might arise by  epigenesis , 
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and not by  evolution . After repeated attempts, in which I more than 
once imagined myself successful, but all of which broke down when 
further tested by facts, I finally became convinced that an epigenetic 
development is an  impossibility . Moreover, I found an actual  proof of 
the reality of evolution  ... . It is so simple and obvious that I can scarcely 
understand how it was possible that it should have escaped my notice 
so long. (Weismann, 1893b, pp. xi, xiii–xiv; italics original)   

 (When Weismann speaks of tests, proof, and facts, he means it. Although 
many considered him only a theoretician, he emphasized what he called 
“reasoning supported by observation” and pioneered, experimental 
approaches to studies of heredity. Still, he believed, “Other than experi-
mental methods may lead us to fundamental views, and an experi-
ment may not always be the safest guide, although it might first appear 
perfectly conclusive” 1893: xiv, 137). 

 Weismann’s idea of heredity was known as the theory of the “conti-
nuity of germ plasm” and was based on the assumed “existence of a 
special organised and living  hereditary substance , which in all multicel-
lular organisms, unlike the substance composing the perishable body of 
the individual, is transmitted from generation to generation” (1893: xi). 
The doctrine of the continuity of germ plasm is a fundamentally dualist 
one, based on a “contrast between the  somatic  and the  reproductive  cells” 
(1893: 183). The two cells, on this view, are subject to different econo-
mies. As Mary Jane West-Eberhard in a now-classic work explains, “The 
cells of the soma participate in growth and differentiation, but then 
they die, while the germline cells, set aside early in development, serve 
as an uncontaminated bridge to the next generation” (1993: 331). 

 Germline cells are sequestered from somatic cells, “beyond the 
reach of any variation that might occur in individuals of the species” 
(Jacob, 1973: 217). Therefore, in higher animals, no passage whatso-
ever between the somatic level (what is acquired during a lifetime) and 
the hereditary substance is possible (importantly the argument does 
not apply to unicellular organisms or plants). What logically follows is 
that “characters acquired by the adult body cannot be reflected in the 
germ plasm and thus cannot be inherited” (Bowler, 2009: 255). After 
Weismann, this sequestration became known as Weismann’s barrier. 
Weismann himself conceived of this barrier with a linguistic meta-
phor: to suppose communication between the two systems “is very like 
supposing that an English telegram to China is there received in the 
Chinese language” (1904). 
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 The continuity of germ plasm brought new precision and heft to some 
of Galton’s intuitions about particulate inheritance, the autonomy of 
the hereditary substance, and the denial of the inheritance of acquired 
characteristics. 

 First, with respect to particulate inheritance, Weismann understood the 
germ plasm as a hierarchical composition of vital units or  ids , “capable of 
growth and multiplication by division” (1893: 63). The chromosomes (a 
term coined by German biologist von Waldeyer-Hartz in 1888) could be 
considered “series or aggregations of ids” (1893: 67). Thus with Weismann 
“heredity started to be understood as the transmission of nuclear 
substance with a specific molecular constitution” (Weismann, 1891). He 
also reasoned  a   contrario  that, if inheritance were not particulate but a 
process of blending, it would follow very different laws of recombination 
(Mayr, 1991). In defending so clearly particulate inheritance, Weismann’s 
ideas supplied the necessary basis for the development of genetics. 

 Second, with regard to the autonomy of the hereditary substance, 
Weismann supposed “that no part of the parent organism generates any 
of the formative material which is to constitute the new organism.” The 
hereditary material stood and lived by itself. So wrote the neo-Lamarc-
kian George Romanes, one of Weismann’s first critics. In Weismann’s 
view:  

  this material stands to all the rest of the body in much the same rela-
tion as a parasite to its host, showing a life independent of the body, 
save in so far as the body supplies to it appropriate lodgment and 
nutrition; that in each generation a small portion of this substance is 
told off to develop a new body to lodge and nourish the ever-growing 
and never-dying germ-plasm – this new body, therefore, resembling 
its so-called parent body simply because it has been developed from 
one and the same mass of formative material. (1899: 26, my italics)   

 Finally, Weismann turned to three pieces of evidence to refute Lamarckian 
inheritance and the notion that the environment can directly guide 
heredity. As Mayr describes, first, “there is no cytological mechanism 
that could effect  such a transfer [of acquired characteristics] from soma 
to germ plasm.” Second, there “are many adaptations that could not 
have been acquired by such an inheritance (for example, the soldiers of 
ants and termites).” Third, “all reputed cases of inheritance of acquired 
characters can be explained by selection” (Mayr, 1988). 

 As an explanation of evolution, the inheritance of acquired charac-
teristics could be jettisoned because Weismann found a better source 
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of genetic variability. The “sexual mode of reproduction” and chromo-
somal recombination supplied all that was needed, Mayr writes:

  It was the process now called “crossing over.” If such a rebuilding 
of chromosomes during gamete formation (meiosis) did not exist, 
genetic variation (except for occasional new mutations) would be 
limited to a reassortment of the parental chromosomes. By contrast, 
chromosomal recombination has the consequence that “no indi-
vidual of the second generation can be identical with any other ... [in 
every generation] combinations will appear which have never existed 
before and which can never exist again.” No one before Weismann 
had understood the extraordinary power of sexual recombination to 
generate genetic variability. (Mayr, 1982: 537)   

   An evaluation of Weismann 

 Underneath the image of Weismann as anticipator of twentieth-century 
genetics and father of hard heredity, a more nuanced historiographical 
tradition has established that, as with Galton, Weismann pioneered 
elements of a radically new vision of heredity while adhering to old 
developmental, embryological, and recapitulationist views that persisted 
until his last publications (Churchill, 1999; Bowler, 1989; Winther, 
2001; see also Mayr, 1991). Not only there were tensions and discrepan-
cies between Weismann’s model of germ plasm and the genetic revolu-
tion that took stage a few years after Weismann’s major publications, a 
bandwagon on which Weismann did not jump up (Churchill, 2015), 
but scholars have rejected also Weismann’s supposed commitment to 
an impermeable germ plasm, claiming he “by no means implied that 
the nuclear plasm ... was unable to acquire new qualities” (Müller-Wille 
and Rheinberger, 2012; see also Jablonka and Lamb, 1995; Logan and 
Johnston, 2007). According to J. Novak (2008) for instance, in 1895 
Weismann “ proposed a supplementary concept of ‘germinal selection’ 
that re-introduced the inheritance of acquired features.” Also accounting 
for Weismann’s later ideas, R.G. Winther (2001:164) argues  

  Weismann’s defense of external and developmental sources of germ-
plasm variation blurred the strong distinction that biologists, particu-
larly geneticists, were forging. Furthermore, such a source of variation 
seemed to many to be a form of Lamarckism that disturbed the 
morphologically and variationally sequestered sanctity of the caus-
ally-powerful germ-plasm. Hence, it appears that they reinterpreted 
Weismann in a manner suitable to their purposes. Such interpretative 
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moves would also favor the advocacy of eugenics and hereditarianism 
by many biologists.   

 There is no doubt that, as Winther suggests, broader political pressures 
hardened the Weismannian dichotomy between non-heritable somatic 
variations and germ-plasm heredity into a broader ideology, which we 
can call, beyond Weismann himself, Weismannism. This ideology was at 
the heart of swelling eugenic and hard-hereditarian schools of thought 
in the early twentieth century. In Germany, Weismannism were used to 
justify the militaristic ideology of the ruling elites (Crook, 1994, see also 
2007). Kelly (1981) equates the influence of Weismannism on German 
Darwinism with a shift toward racism and classism. Weismann’s views, 
he claims “came very opportunely for those who were increasingly 
anxious about the security of their own class or race”. 

 The most immediate and visible effect of his work was to strengthen 
the idea of the “all-sufficiency of natural selection”: only selection acting 
directly upon the germ plasm can cause evolution. This view certainly 
was important in the emergence of the racial hygiene movement in 
Germany, just a few years after Weismann’s main writings on heredity. 
Sheila Faith Weiss quotes one German “race hygienist”:

  It was Weismann’s teaching regarding the separation of the germ 
plasm from the soma, the hereditary stuff from the body of the indi-
vidual, that first allowed us to recognize the importance of Darwin’s 
principle of selection. Only then did we comprehend that it is impos-
sible to improve our progeny’s condition by means of physical and 
mental training. Apart from the direct manipulation of the nucleus, 
only selection can preserve and improve the race.   

 “For those who accepted Weismann’s views with respect to both heredity 
and the ‘all-supremacy’ of selection,” Weiss concludes, “eugenics was the 
only practical strategy to ensure racial progress and avert racial decline” 
(Weiss, 2010). 

 German eugenicists such as Wilhelm Schallmayer immediately under-
stood the political implications of Weismannism. To them, as Loren 
Graham writes (1977):

  Weismann’s view of autonomous germ-plasm graphically illustrated 
that what mattered from the standpoint of modern biology, was that 
individuals secure the preservation of the species through proper 
transmission of their genetic heritage ( Erbgut ), not that man make 
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more comfortable either his own temporal existence or that of his 
fellow man. In fact, more comforts and better social conditions might 
actually be detrimental to the future of the human race.   

 Nevertheless, beneath the more ideological uses, if not caricatures, of 
Weismann’s thought (Weismannism), his profound and long-lasting 
impact as an original thinker is at the core of many arguments of this 
book. Also the political uses of Weismann were very different, as it 
will be soon evident, from some of the nationalistic and bleak repre-
sentations of a fatalism of the germ plasm in militaristic sauce. The 
Weismann’s barrier could be used for progressive goals in authors as 
Alfred Russel Wallace, Alfred Kroeber, Yuri Filipchenko, and Julian 
Huxley. 

 From a scientific point of view, Weismann garnered reactions on 
every front. In France, England, and the United States, researchers 
established neo-Lamarckian institutions and a neo-Lamarckian experi-
mentalist tradition that tried to counter his arguments (Rainger, 1991; 
Cook, 1999). Philosophers and sociologists, too, bristled. By insulating 
the germ plasm from the somatic cells, Weismann broke the popular 
alignment between hereditarian and sociocultural dynamics. The intel-
lectual impact was traumatic for those who defended the possibility 
of inheriting acquired characters, which was seen as a source of moral 
progress. 

 Herbert Spencer and American neo-Lamarckians, in particular, 
fought back. In a series of articles in 1893 in  The Contemporary Review , 
Spencer (1893a, b) questioned the adequacy of Weismann’s panselec-
tionism, the all-sufficiency of natural selection in explaining evolution 
(Weismann, 1893b). There were, of course, technical issues about how 
evolution could work if acquired characteristics could not be inherited. 
But more profound philosophical problems were at stake. As Spencer 
recognized, “A right answer to the question whether acquired charac-
ters are or are not inherited, underlies right beliefs not only in Biology 
and Psychology, but also in Education, Ethics, and Politics” (1893a: 
488). As Romanes put it,  

  The main ethical and political concern, was that no matter how 
many generations of eagles, for instance, may have used their wings 
for purposes of flight; and no matter how great an increase of muscu-
larity, of endurance, and of skill, may thus have been secured to each 
generation of eagles as the result of individual exercise; all these 
advantages are entirely lost to progeny. (1899: 20)   
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 Lester Frank Ward (1841–1913), a prominent American neo-Lamarc-
kian social scientist and first president of the American Sociological 
Association, was similarly perturbed by Weismann, the new “great 
prophet of science.” Like Romanes, he surmised that if hard heredity 
were true, social progress would be lost. How could it be otherwise if 
each generation’s political, moral, and educational efforts were erased 
with the rise of the next?  

  If nothing that the individual gains by the most heroic or the most 
assiduous effort can by any possibility be handed on to posterity, the 
incentive to effort is in great part removed. If all the labor bestowed 
upon the youth of the race to secure a perfect physical and intel-
lectual development dies with the individual to whom it is imparted 
why this labor? If, as Mr. Galton puts it, nurture is nothing and nature 
is everything, why not abandon nurture and leave the race wholly to 
nature? In fact the whole burden of the Neo-Darwinian song is: Cease 
to educate, it is mere temporizing with the deeper and unchange-
able forces of nature. And we are thrown back upon the theories of 
Rousseau, who would abandon the race entirely to the feral influ-
ences of nature. (1891: 65)   

 Another American neo-Lamarckian, the paleontologist Henry Fairfield 
Osborn, expressed much the same concern about the impact Weismann 
would have upon “the conduct of life.”  

  If the Weismann idea triumphs, it will be in a sense a triumph of 
fatalism; for, according to it, while we may indefinitely improve the 
forces of our education and surroundings, and this civilizing nurture 
will improve the individuals of each generation, its actual effects will 
be not cumulative as regards the race itself, but only as regards the 
environment of the race; each new generation must start  de novo , 
receiving no increment of the moral and intellectual advance made 
during the lifetime of its predecessors. It would follow that one deep, 
almost instinctive motive for a higher life would be removed if the 
race were only superficially benefited by its nurture, and the only 
possible channel of actual improvement were in the selection of the 
fittest chains of the race plasma. (quoted in Rainger, 1991 )   

 Thus, not only in politics but also in social science quarters, hard 
heredity was at first understood as merely a reactionary and exclusionary 
doctrine, a heavy obstacle in the route of moral amelioration. From the 
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perspective of the social sciences of the time, strictly connected to an 
idea of moral progress, it offered few if any advantages. 

 However, Weismannism inspired less-intuitive moral corollaries, 
as well. While neo-Lamarckians were concerned about the futility of 
education and moral efforts, in a later period leftist Mendelians, suspi-
cious of what they perceived as the dangers of Lamarckism, argued that 
the negative effects of the environment would be contained and even 
neutralized by an impervious hereditary substance (Alfred Russel Wallace 
was the first to see this point already in 1892). After all, if the good of 
education could not be attached to heredity, then the ills of unequal 
social structures also would be kept at bay. The debate would have 
enormous political and epistemic consequences. Although rarely recog-
nized, Weismann himself saw in passing the complex political impli-
cations of his germ-plasm doctrine: “the hypothesis of the continuity 
of the germ-plasm” he wrote “gives  an identical   starting-point  to each 
successive generation” (1891: 168, my italics). Weismann was probably 
more concerned with the biological potential that hard heredity leaves 
intact for each generation rather than with a full-fledged politics. But 
the broader political implications of this sentence had reverberations in 
the arc of the next century (when the philosopher Fukuyama made the 
point about the democratic value of the genetic lottery, he was actually 
rehearsing this Weismannian  topos ). There was a modernist message in 
hard heredity about autonomy of the individual and the breaking of the 
chain of the past, although the rhetoric of hereditarianism as political 
fatalism has often submerged this progressive view. As Benjamin Kidd, 
the author of  Social Evolution  (1894), commented with optimism after 
meeting Weismann in 1890:

  every new generation comes into the world pure and uncontami-
nated, so far, by the surroundings and life history of parents. (quoted 
in Crook, 1994)   

 This is one of the first recognitions of the democratic potential of hard 
heredity, on which we shall come back in Chapter 4.  

  Summary: What Galton and Weismann accomplished 

 Before proceeding, it may be helpful to offer a synthetic overview of 
Galton and Weismann’s joint contribution. Together, they helped to 
construct the modern view of biological heredity, now subsumed into a 
universal mechanism (Bonduriansky, 2012). In this mechanism, heredity 
is internalized in a substance passed across generations, independent of 
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both parents’ contributions, environmental influences, and in general 
the “vagaries of life”. Heredity, thanks to Galton and Weismann, became 
something inside us and beyond us, something that can now be calcu-
lated to determine its relative influence on individuals, as compared to 
rigidly distinct environmental factors. 

 In spite of their different points of departure – Weismann an embryol-
ogist and a zoologist; Galton a polymath possessing statistical acumen – 
there is a significant correspondence between the two authors’ narratives, 
which the neo-Lamarckian Romanes recognized. “There is not merely 
resemblance, but virtual identity, between the theories of stirp and 
germ-plasm,” he wrote. “Disregarding certain speculative details, the 
coincidence is as complete as that between a die and its impress” (1899). 
Alfred Russel Wallace, on the other side of the heredity spectrum (as a 
hard-hereditarian), equally recognized that “the names of Galton and 
Weismann should therefore be associated as discoverers of what may 
be considered (if finally established) the most important contribution 
to the evolution theory since the appearance of the Origin of Species” 
(quoted in Churchill, 2015).  8   

 Both Galton and Weismann based their new view of heredity on a 
series of antitheses – nature and nurture, innate and acquired, stirp and 
person for Galton, germ plasm and somatoplasm for Weismann. Nature, 
stirp, innate and germ plasm, the strong end of this dichotomous narra-
tive, were internalized and reified, severed from external influences 
and made independent from the notion of individual generation. As 
Keller writes (2010), from that moment onward, “the alignment of the 
notion of inborn or innate with that of heredity” came to be seen as 
natural (the helpful comparison Keller makes with John Stuart Mill’s 
pre- dichotomous writings well illustrates how peculiar and idiosyncratic  
was such an alignment and the oppositionality it implied). 

 Projecting forward slightly to topics we will later investigate in 
greater detail, hard heredity, by creating a strict division of inside and 
outside, also created new intellectual boundaries. On the one hand, it 
relegated the environment – the social – to an ancillary role in biology. 
On the other hand, biological marginalization was nurture’s fortune: 
freed from the biological laws of heredity, nurture becomes a non-bi-
ological terrain, open to the exclusive observations of social science. 
The folding of the hereditarian substance in the germ plasm was turned 
into an excellent theoretical opportunity to emancipate the social 
sciences from biological heredity and reserved the social sciences’ role 
to the mere study of “purely civilizational and non-organic causes” 
(Kroeber, 1917). 
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 Thus hard heredity was an important conceptual rupture. Not only 
did it break with broader views of inheritance dominating medical and 
evolutionary thought in the nineteenth century, but its rise also had 
crucial implications for the making of the social sciences as a space 
distinct from the life sciences. By folding the biological into a germ plasm 
utterly separated from environmental inputs, hard heredity paved the 
way for a radical differentiation of the sociocultural from the organic. 

 However, before moving to the political-epistemological implications 
of hard heredity, we need to look at a third musketeer of the hard-he-
reditarian revolution, Wilhelm Johannsen, who finalized the architec-
ture of hard heredity in the twentieth century, this time after Mendel’s 
“rediscovery.”  

  Johannsen and the “modern view of heredity” 

 Wilhelm Ludvig Johannsen (1857–1927), a largely self-trained Danish 
botanist who began his career as a chemist at the Carlsberg brewery 
later becoming a professor of plant physiology at the University of 
Copenhagen, wrote a nearly half-century after Galton’s first writings on 
heredity, and two decades after Weismann’s key contributions. His was 
a different epistemological context. Mendel had been rediscovered, and 
the word “genetics”, firstly employed by the English geneticist William 
Bateson in 1906, was in scientific currency. Johannsen himself coined 
the term “gene” in 1909 “as a short and unprejudiced word for unit-
factors” (1923), free, he claimed, of any theoretical hypothesis (1911). 

 Johannsen was explicitly a non-Darwinian – or, possibly, even an 
anti-Darwinian, as most Mendelians were at the time, something that 
may appear surprising to our modern synthesis’ ears but that was not 
at the time.  9   Along with other Mendelians like Bateson, Johannsen did 
not believe that heredity could be reconciled with natural selection: 
the “Darwinian theory of selection,” he claimed, “finds absolutely no 
support in genetics” (quoted in Roll-Hansen, 2009). Continuous varia-
tions – the stuff of Darwinians and Lamarckians – did not appear to fit 
neatly with genetics. Mendelians argued instead that discrete, discontin-
uous mutations were the key mechanism behind evolutionary novelty 
(see Provine, 2001; Gayon, 1998). This attitude was indicative of the rift 
between genetics and the theory of natural selection at the time, when 
genetic findings (Mendelism) seemed to disprove the continuous nature 
of variation implied by Darwinism (Provine, 2001; Bowler, 1983; Gayon, 
1998; Depew and Weber, 2011). Mendelians were mutationists not 
Darwinian at the time. Biometricians in England objected vehemently 
to this attitude of Mendelians giving rise to one of the most significant 



60 Political Biology

controversies in the history of heredity. But also soft-hereditarians (neo-
Lamarckians) perceived their work closer to Darwin than Mendelians 
did, an important fact to keep in mind when discussing debates on 
heredity and evolution in the first decades of the century. 

 Johannsen, anyway, had no sympathy for Darwinism. He saw Darwin’s 
view of heredity via pangenesis as “primitive,” a notion better suited 
to ancient times than to what he named the modern conception of 
heredity. 

 Definitely breaking with the past demanded for Johannsen a shift not 
only in the conception of heredity but in the disciplinary treatment of it. 
No longer could heredity be left to the descriptive, observational style of 
naturalists and morphologists who looked only at the visible character-
istics of organisms. For someone trained in chemistry as Johannsen was, 
it was time instead to make heredity something “amenable to analysis 
just like the objects of chemistry” (Müller-Wille, 2007b). Johannsen’s 
“‘radical’ ahistoric” view of heredity was “an analog to the chemical 
view”, he wrote; chemical compounds have no compromising ante-act, 
H 2 0 is always H 2 0, and reacts always in the same manner, whatsoever 
may be the ‘history’ of its formation or the earlier states of its elements” 
(1911: 139). To advance his ahistoric view, Johannsen had to make an 
important distinction.    

  The genotype-phenotype distinction 

 Johannsen’s main conceptual legacy lies in his introduction the geno-
type-phenotype distinction, a foundational step of classical genetics 
(Allen, 1978, 1979c; Roll-Hansen, 2009). In 1909, Johannsen put forth 
this new idea “as a consequence of the realization that the heredi-
tary and developmental pathways were causally separate” (Lewontin, 
2011). The suffix “type,” common to both terms, clearly invites to a 
statistical (rather than individual) interpretation of heredity (Churchill, 
1974), something that represents a difference from the parallel – and 
in a sense specular – opposition of germ plasm and somatoplasm in 
Weismann. 

 Genotype, Johannsen wrote, refers to the “the sum total of all the 
‘genes’ in a gamete or in a zygote.” Following the aforementioned 
chemical model, genotype has to be seen “as a complicated physico-
chemical structure which reacts only as a consequence of its realized 
state, but not as a consequence of the history of its creation,” (Sapp, 
1987). Genotype indicates the “inner constitution” of an organism, 
but not the composition of that inner constitution. Johannsen wanted 
“genotype,” as he did the term “gene,” to be free of any theory, a 



Nineteenth Century: From Heredity to Hard Heredity 61

“moratorium term” with regard to the proliferation of ids, pangenes 
and so on that characterized late-nineteenth-century cytological 
research on heredity (Churchill, 1974). 

 Where genotype refers to inner constitution, phenotype, from the 
Greek  phainein , “to appear,” refers to the visible traits of an organism. 
Johannsen defined phenotypes as:

  All “types” of organisms, distinguishable by direct inspection or only 
by finer methods of measuring or description ... the appearing (not 
only apparent) “types” or “sorts” of organisms are again and again the 
objects for scientific research. All typical phenomena in the organic 
world are  eo ipso  phenotypical, and the description of the myriads of 
phenotypes as to forms, structures, sizes, colors and other characters 
of the living organisms has been the chief aim of natural history, 
which was ever a science of essentially morphological-descriptive 
character.   

 In previous speculations, the concept of apparent, visible characteristics 
were used to describe links between generations. But, for Johannsen, a 
focus on the visible generated a misleading understanding of heredity. 
The transmission conception of heredity was in a sense a “phenotype-
conception” of heredity (1911), based on the “superficial” view that what 
was transmitted were the visible characteristics of an organism. The most 
extreme version of the phenotype conception, Johannsen argued, was 
Lamarckian inheritance of acquired characteristics. This idea of heredity 
based on apparent levels of resemblance had to be rejected:

  The current popular definition of heredity as a certain degree of 
resemblance between parents and offspring, or, generally speaking, 
between ancestors and descendants, bears the stamp of the same 
conceptions [as the Lamarckian definition], and so do the modern 
“biometrical” definitions of heredity ... . In all these cases we meet 
with the conception that the personal qualities of any individual 
organism are the true heritable elements or traits!   

 And he continued:

  The view of natural inheritance as realized by an act of transmission, 
viz., the transmission of the parent’s (or ancestor’s) personal qualities 
to the progeny, is the  most naive and oldest  conception of heredity. 
(1911, my italics)   
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 In a move that clearly mimicked Galton’s and Weismann’s strategies of 
disassociating the personal qualities of an organism from the hereditary 
material, Johannsen, according to Roll-Hansen, claimed it was “possible 
to go beneath inheritance as the mere morphological similarity of parent 
and offspring and investigate the behaviour, and eventually the nature, 
of the underlying factors (genes) that were transmitted from one genera-
tion to the next” (Roll-Hansen, 2009). 

 Radically antagonistic to the phenotype or transmission view, the 
genotype conception, Johannsen argued in his “Genotype Conception 
of Heredity,” meant that  

  the  personal qualities  of any individual organism do not at all cause 
the qualities of its offspring; but the qualities of both ancestors and 
descendant are quite in the same manner determined by the nature 
of the “sexual substances” – i.e., the gametes – from which they have 
developed. Personal qualities are then  the reactions of the gametes  
joining to form a zygote; but the nature of the gametes is not deter-
mined by the personal qualities of the parents or ancestors in ques-
tion. This is the modern view of heredity.   

 A few pages later, Johannsen would brilliantly sum up this novel position 
with a famous formula: Heredity is “the presence of identical genes in 
ancestors and descendants” (1911). The domain of visible resemblance 
was swept away and replaced by a continuity at the genotypic level very 
much in sync with Galton’s stirp and Weismann’s germ plasm. 

 Johannsen described his work as “initiated by Galton and Weismann, 
but now revised as an expression of the insight won by pure line breeding 
and Mendelism.” This alludes to one of Johannsen’s key experiments, 
carried out with self-fertilizing, or pure-line, beans. The experiments 
demonstrated that no matter the different environmental inputs, within 
each pure line, variation was minimal. Phenotypic effects did not seem 
to matter at all at the genotypic level: the degree of hereditary stability 
took even Johannsen by surprise (Roll-Hansen, 2005). The message was 
that “the personal character of the mother-bean has no influence, that of 
the grandmother, etc., also none; but the  type of the line  determines the 
average character” (Churchill, 1974). Pure-line experiments reinforced 
decisively the “hardness of genotype and genes,” Roll-Hansen writes. 
“Heredity is generally stable and changes only intermittently. There is 
no continuous change of heredity as assumed in orthodox Darwinian or 
neo-Lamarckian theories” (Roll-Hansen, 2009). 
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 The notion of pure line was taken up in the harsh political debates of 
the following decades: Soviet Lamarckians, in particular, saw in it proof 
of the intrinsically fascist nature of Mendelism. However, Johannsen’s 
ahistoric view of heredity left no explicit room for such overtones. It 
is also fair to say that Johannsen’s view was not that of a simplistic 
Mendelian: Johannsen “never accepted an interpretation of genotype 
which simply made it identical to chromosomes or any other physico-
chemical structures or particles” (Roll-Hansen, 2009). 

 Johannsen was cautious about the parallelism between his genotype 
and phenotype and Galton’s nature and nurture. He said that the pheno-
type had to be seen as the result of an interaction between genotype, 
nature, and nurture. But the history of hard heredity is nonetheless 
marked by a succession of antitheses, albeit not perfectly aligned. Nature 
(Galton), germ plasm (Weismann), and genotype (Johannsen) became 
increasingly conflated showing a biological reality progressively iden-
tified with something running inside ourselves, the genetic. Nurture, 
the soma, and the phenotype, do not map perfectly onto one another 
either, but in a sense they merged in the pole of what is ephemeral, 
opposed (and even caused) by the genetic level. A final word on the use 
of the term “modern” employed by Johannsen to describe his concep-
tion of heredity. If expanding on Latour (1993), we take modernism as 
a strategy of purification, dichotomization and elimination of hybrids, 
what Galton, Weismann and Johannsen achieved was exactly a modern-
ization of the view of heredity. Immunized from any dangerous confu-
sion with the body or sociocultural factors, free from any unnecessary 
admixture of nature and nurture, the modernist architecture of heredity 
was clear, neat and functional, the perfect penchant for the idea of an 
autonomous, self-contained individual looking for an exact correspond-
ence between personal natural talent (later genetic endowment) and 
place in society.  10   

 There is, finally, a fourth significant moment in the modernization 
and hardening of heredity: its translation to the molecular level with 
Francis Crick’s dogma of molecular biology in 1958, which we will turn 
to briefly in Chapter 5 and then again in 7. For now, let us see how 
the penetration of modern view of heredity into the public sphere was 
to have important political and epistemological implications: at the 
level of politics, in attracting attention to human heredity as a well-
defined, self-contained space of management and control; and in terms 
of knowledge production, in reconfiguring the border between life and 
social sciences.  

   



     3 
 Into the Wild: The Radical Ethos 
of Eugenics   

   The originality of the eugenic experience: 1900–1945 

 The making of the modern (hard) view of heredity ushered in a dramatic 
conceptual transformation. This meant, in detail, the creation of a space 
of nature as opposed to nurture, of the stirp as opposed to the ephem-
eral individual, of the immortal germ-plasm as opposed to the transient 
reality of the body. These new discourses gave rise to a series of concep-
tual antitheses – innate/acquired, heredity/development, germ-cells/
somatic cells, unchanging hereditary material/transient lifetime expe-
riences, and later genotype/phenotype – that were not there in nine-
teenth century developmental biology, and would supply the conceptual 
arsenal on which much of twentieth-century politics and epistemology 
of the biology/society border was constructed. 

 The making of hard heredity was the result of specific sociopolitical 
and ideological pressures, particularly evident in Galton. However, if 
various political and ideological motives, alongside scientific and tech-
nological ones, contributed to the rise of hard heredity, how was this 
epistemic construct to be further politicized “under the existing condi-
tion of law and sentiment” as Galton put it (1909)? Or, to rephrase in 
more sociological terms, how, in the context of Western demographic, 
economic, and cultural trends between late nineteenth and early twen-
tieth century, was the making of this new view of heredity to enter and 
shape the political debate? 

 It would do so mainly via eugenics, which treated the insulated heredi-
tarian space paradoxically. On the one hand, as the first eugenicists said, 
heredity offered “a biological source over which” human beings have 
“no control” (Crackanthorpe, 1909). On the other hand, humans must 
take control of heredity for the sake of civilization and the achievement 

64
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of social and economic goals. This dilemma was at the core of the poli-
tics of the eugenic movement in its multifaceted version. 

 Eugenics is not synonymous with a specific theory of heredity. Eugenics 
could be soft hereditarian as well, depending on national and cultural 
contexts. And even when eugenics was hard hereditarian, it could take the 
most disparate political forms, from the far right to the far left, from Hitler 
to some left Mendelian Bolsheviks. But although it is wrong to conflate 
hard heredity and eugenics, it is also wrong to overlook the important 
role that hard heredity played in the making of the eugenic movement. 

 While hard heredity did not directly cause eugenics, without it, the poli-
tics of human heredity would have lacked its pulsing heart. Hard heredity 
made the core of the human investigable, quantifiable and manageable. In 
the absence of hard heredity, debates on population quality would have 
lacked coherence. They would have remained diluted by medical, envi-
ronmental, social reform discussions, as in the nineteenth century. Hard 
heredity thus functioned as an ideological catalyst of the international 
debate, even when it was opposed by soft-hereditarian trends within the 
eugenic movement. After the rise of hard heredity, it was no longer possible 
to fix the problem of bad heredity merely via social reform, as it was instead 
under a developmentalist and soft-hereditarian picture (Paul, 2006). 

 Alexander Carr-Saunders, a distinguished demographer and a young 
member of the British Eugenics Society (and future successor of William 
Beveridge as LSE director), clearly recognized this dependence of the 
politics of eugenics on a certain epistemological view of heredity:

  Eugenics, as generally understood, is based upon the assumption that 
it is to the germ-plasm and not to the environment that we must 
look, when we seek the principal agent which determines the charac-
teristics of future generations. If acquired characters are to any extent 
inherited, then to that extent we are thrown back upon the environ-
ment. (Carr-Saunders, 1913: 217)   

 Similarly, in  The Problem of   Race-Regeneration  (1911), Henry Havelock 
Ellis recognized the importance of nineteenth-century social reform 
movements but noticed that they “touched only the conditions of life 
and not life itself”:

  We have been expending enormous enthusiasm, labour, and money 
in improving the conditions of life, with the notion in our heads that 
we should thereby be improving life itself, and after seventy years we 
find no convincing proof that the quality of our people is one whit 
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the better than it was when for a large part they lived in filth, were 
ravaged by disease, bred at random, soaked themselves in alcohol, 
and took no thought for the morrow.   

 For Havelock Ellis, eugenics was the movement for the “betterment of 
life itself,” and hard heredity delimited what one could call such a space 
of life itself. On this reified notion of life and heredity, the huge and 
pluralistic debate on the politics of human heredity took place. 

 However, if hard heredity was the attractive force that precipitated the 
emergence of the eugenic problematics but not its unifying mechanism, 
what did unite the international eugenics movement? My argument in 
this chapter is that the varieties of eugenics in the first decades of the 
twentieth century were united less by direct politicization of a partic-
ular theory of heredity than by  a common ethos , which crossed over the 
linguistic and aesthetic borders dividing eugenic approaches. 

 This ethos, or moral economy, is recognizable by four main features 
that were extremely visible between 1900 and 1940, common to all the 
components of the eugenic movement (from right to left, from hard 
hereditarians to Lamarckians) and substantially disappeared after that. 

 First, radical biologism. Eugenics flattened the notion of the human 
and its psycho-cultural manifestations into its merely biological dimen-
sion. Even mental and moral qualities were seen as aspects of the 
hereditary mechanism. Galton’s most influential pupil, statistician and 
biometrician Karl Pearson, put it this way:

  We are forced ... to the general conclusion that the physical and 
psychical characters in man are inherited within broad lines in the 
same manner, and with the same intensity. (Pearson, 1903: 204)   

 Someone like Austrian neo-Lamarckian Paul Kammerer (at the opposite 
of Pearson on many points, as we shall see in a next chapter), would 
disagree a lot from Pearson on  how  these mental qualities could be 
inherited but not that  they could be  passed on through generations as 
other physical characteristics of human beings. 

 Second, utopian social engineering. Eugenicists believed that the future 
of human evolution had to be actively controlled by human efforts. They 
emphasized social engineering, often in ameliorist and even utopian 
terms, as we shall see. All of them believed in a management style of 
political intervention similar to the authoritarian “high modernism” 
James C. Scott describes in  Seeing Like a State , an ideology of “rational 
design of social order commensurate with the scientific understanding 



Into the Wild: The Radical Ethos of Eugenics 67

of natural laws” (1998). In particular, they were confident in science as 
the basis for the rational planning of nature and society. 

 This brings us to the third axis of the eugenic ethos, the unlimited 
empowerment of scientific experts. Eugenicists saw the sciences as 
appropriate, morally neutral additions to political and ethical debates. 
They thus saw a prominent public role for scientific experts. Science and 
policy were for eugenicists in a relationship of immediate interchange. 
The key concern for them was one of dissemination of the eugenic 
gospel, downward toward the wider society (Larson, 1991). After all, 
these uncontested scientific authorities saw themselves as holding the 
key to controlling human reproduction. 

 Finally, primacy of the race over the individual. Eugenics subor-
dinated the good of the individual to the health of the species or 
race. Eugenicists believed that an individual act of reproduction was 
not private but a social instrument by which the betterment of the 
race could be guaranteed. Therefore the subjective preferences of the 
individual were irrelevant. Charles Davenport, a leader of American 
Eugenics, put it bluntly. The happiness of each parent, he said, had 
“little eugenic significance” (1911). 

 As I will argue in Chapter 5, all of these features were contested and 
eventually undermined by broader changes in the moral economy of 
post-world war II Western societies and, more specifically for my argu-
ment, they became increasingly incompatible with the new thought-style 
of political biology that the architects of the modern synthesis, in partic-
ular, promoted since the late 1930s. This is why it makes sense to demar-
cate neatly a well-defined era in the politicization of human heredity 
beginning ca. 1900  1   and ending sometime between the late 1930s and 
1945, depending on the country. Ending, it is worth repeating once 
again, does not mean that eugenic measures like coerced sterilization 
were discontinued overnight after 1945. They lasted in many important 
countries, like the U.S., until the 1970s, when the effects of civil rights 
and anti-authoritarian political movements undermined their legitimacy 
(Largent, 2008). Nor does ending mean that the legacy of eugenics was 
not extremely significant in many medical post-war debates (Bashford, 
2010). What ended, as I will explain next, is a specific style of politiciza-
tion of biology, marked by the four axes I have listed above. 

  The many meanings and ideologies of eugenics 

 Political concerns for the quality of the human stock and the social 
control of human reproduction can be traced back to Plato’s  Republic , 
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continuing into early modernity with utopian writers such as Thomas 
More and Tommaso Campanella (Hertzler, 1923). In the Book IV of 
 Republic , “Socrates explicitly compares the breeding of humans to that 
of animals”, and in Book V “he argues that we must ‘mate the best of our 
men with the best of our women as often as possible, and the inferior 
men with the inferior women as seldom as possible, and bring up only 
the offspring of the best’” (Parrinder, 1997; Plato, 1987). 

 However, only when the explicit preoccupation with biological 
heredity (and with a well-demarcated, reified, notion of it) emerged in 
the second half of the nineteenth century did a science and a politics 
aimed at the systematic improvement of the human stock come overtly 
to circulate in society. This is where Galton, the polymath with a scien-
tific interest in the distribution of natural talent, overlaps with Galton 
the political theorist of heredity. 

 Though Galton’s ideas were not initially accepted in the main-
stream, many professional groups – biologists, doctors, educators, social 
reformers, and even novelists – did eventually find themselves attracted 
to the emerging international eugenics movement. The most significant 
cultural change that favored Galton’s ideas was the shift from the social 
optimism of the Victorian period to a much more negative attitude 
toward the potentialities of social change. As historian of anthropology 
George Stocking wrote, eugenics  

  was the product of a period when traditional liberalism, threatened 
by forces of democracy and collectivism at home, and by those of 
nationalism and militarism abroad, was no longer the optimistic 
creed it had once been. Rather than a positive application of the prin-
ciples of natural selection to the interpretation of social phenomena, 
eugenics was an attempt to compensate for the failings of natural 
selection to operate under the social conditions of advanced civilisa-
tion. (1987:145)   

 Many factors were at play in this transition from the Victorian spirit 
of optimism and individualism – of which social Darwinism was the 
most direct political representative – to the very different cultural 
terrain in which eugenics flourished. In Britain, where eugenic specula-
tions emerged first, demographic fears were paramount, especially the 
differential fertility between upper and lower classes, a “new population 
question” to which various strands of British eugenics, from Fabians 
to biometricians, were particularly sensitive (Soloway, 1990). Anxiety 
of degeneration and “national efficiency” were everywhere, apparently 
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confirmed by the events of the Boer War (Searle, 1971, 1976; Soloway, 
1990). Several decades later Richard Titmuss would characterize these 
fears as “astonishingly gloomy prophecies” (1944) of the superior classes 
outbred by the inferior (a theme originating with Darwin and Galton).  2   
Alongside were economic anxieties driven by urbanization and indus-
trialism that merged with a “taxpayer revolt against the burdens of 
pauperism, crime, and insanity” (Crook, 1994). 

 The trend was not unique to Britain. Throughout Europe, crowds, 
immigrants, cities, and modernity itself gave rise to concerns about 
national decay and degeneration. Such anxieties reflected “a counter-
theory to mass-democracy and socialism” (Pick, 1989; see also Carlson, 
2001) long before the rise of eugenics. Authors as diverse as Bénédict 
Morel, Max Nordau, Émile Zola, Henrik Ibsen, Cesare Lombroso, Ray 
Lankester, Hippolyte Taine, Friedrich Nietzsche, and Gustave Le Bon 
worried about a decline in the quality of the human stock (Pick, 1989). 
In his 1901 article “The Causes of Racial Superiority,” the American 
sociologist Edward Alsworth Ross, coined the expression “race suicide,” 
condensing these anxieties about inferior races and classes out-breeding 
their betters. 

 These anxieties were the daily bread of eugenicist thinkers (and 
certainly also in the originary repertoire of Charles Darwin himself who 
overtly expressed his concern for how the weakest members of society 
outbreed the rest). In the first issue of  Eugenics Review , the official journal 
of the British movement, William R. Inge, dean of St Paul’s Cathedral 
and a Cambridge professor of divinity, voiced similar dysgenic fears of 
“reversion” in the quality of the human stock:

  One general principle which I believe to be incontestable is, that if 
natural selection is inhibited, if nature is not allowed to take her own 
way of eliminating her failures, rational selection must take its place. 
Otherwise nothing can prevent the race from reverting to an inferior 
type. (1909: 29)   

 It is in the context of this “crescendo of interest in what became known 
as the dying or doomed races” (Levine, 2010) that a break with the opti-
mism and “facile environmentalism” of Victorian reformers became 
increasingly appealing (Searle, 1976; Haller, 1963; Soloway, 1990). 

 The laissez faire individualism dominant when Galton first wrote 
on heredity also became outmoded as the liberalism of the late nine-
teenth century showed itself inadequate to solve the economic and 
demographic problems of industrialization and capitalism (Allen, 
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1987). Planning and social intervention were no longer bad words in 
the post-Victorian scenario. In the United Kingdom, Sidney Webb, one 
of the leaders of Fabianism, captured the new attitude: “No consistent 
eugenicist can be a ‘Laisser Faire’ individualist unless he throws up the 
game in despair. He must interfere, interfere, interfere!” Frank Fetter, an 
influential American economist, voiced similar concerns. “Unless effec-
tive means are found to check the degeneration of the race,” he said, 
“the noontide of humanity’s greatness is nigh, if not already passed. 
Our optimism must be based not upon  laissez faire , but upon vigorous 
application of science, humanity, and legislative art to the solution of 
the problem” (both quoted in Leonard, 2005). 

 Meanwhile in Germany, medical humanitarian values were in decline, 
and the racial hygiene movement was giving birth to an “authoritarian 
collectivism” driven by state-oriented experts. This novel ethics of race 
was especially attentive to population policies. The good of the people 
was no longer to be left in the hands of individual philanthropists 
(Weindling, 1989). 

 This abandonment of laissez faire policies reflected the transition from 
nineteenth-century liberalism to a “new philosophy of regulated capi-
talism.” Eugenics, with its “regulation of human reproduction itself,” 
was a perfect “biological counterpart” from the standpoint of the ruling 
classes (Allen, 1987: 182). In an age of increasing emphasis on social 
control amid anxieties about decadence and degeneration, Galton’s 
definition of eugenics as the “study of agencies, under social control, 
which may improve or impair the racial qualities of future generations 
either physically or mentally” (Galton, 1884; my italics) seemed finally 
perfectly suitable.   

  Varieties of eugenics 

 Eugenics is “the science which deals with all influences that improve 
the inborn qualities of a race” (Galton, 1904). But within this, there are 
distinctions. An important one, advanced (as he claimed) by the British 
eugenicist Caleb Saleeby, is that between  positive  and  negative eugenics . 

 Positive eugenics refers to the improvement of the human race by 
supporting the reproduction of the fittest members of society, though 
just who was fittest varied significantly depending on the social and 
political agenda of the eugenicist. The model might range from the 
successful capitalist to the successful revolutionary, such as Vladimir 
Lenin (as H. J. Muller wanted). The traits proposed as sources of success 
spanned altruism and strength, leadership and height, intelligence and 
luck (Adams, 2009: 379). 
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 Positive eugenics was not confined to socially progressive authors. 
“The investigation of human eugenics,” Galton wrote, concerns “the 
conditions under which men of  a high type  are produced” (1883; my 
italics). Harry Laughlin, a right-wing American eugenicist, emphasized 
the “art of breeding better men” in order to secure “high fertility and 
fittest mating among the more talented families” (Laughlin, 1919 ). 

 Details of positive measures, particularly visible in utopian writings of 
leftist eugenicists such as J. B. S. Haldane (1924), Herbert Brewer (1935), 
and H. J. Muller (1936), included not only taxation and education but 
also more radically “ectogenesis,” the equivalent of in vitro fertilization 
and development of human eggs, “ eutelegenesis ” (artificial insemina-
tion), and the establishment of what we would today call sperm banks. 

 However, positive eugenics remained mostly a theoretical idea, with 
no practical applications. This was partly due to technological deficien-
cies. Another obstacle was ethical quandaries, which were deemed to be 
a special problem of positive eugenics (Paul 1988 ; Adams, 2009), rather 
than, as we would tend to believe with our current standard, the prac-
tices of negative eugenics. 

 Negative eugenics, conversely, was widely applied in Western society. 
Such measures aimed to prevent the diffusion of what was then called 
“defective germ-plasm.” In Laughlin’s definition, the goal of these 
restrictive policies was to cut off  

  the descent-lines of those individuals who are so meagerly or defec-
tively endowed by nature that their offspring are bound to be anti-
social, or at least unable to care for themselves. ( 1909 )   

 In practice, negative eugenics mostly meant forced sterilization (which 
for men meant vasectomy, and for women tubal ligation). The first steri-
lization law in the United States was passed in Indiana in 1907 in light 
of concerns about miscegenation and racial degeneracy. Similar worries 
prompted the 1924 Immigration Act and the Supreme Court decision 
in  Buck v. Bell  (1927), which upheld Virginia’s forced sterilization laws. 
In the early 1930s, twenty-nine states would pass similar laws, steri-
lizing approximately 30,000 “feebleminded” people, a figure that rose 
to 63,000 by 1960s, and is probably an underestimation (Largent, 2008; 
see also Stern, 2005). 

 The first European sterilization law was enacted in Vaud Canton, 
Switzerland in 1928, followed swiftly by similar laws in the Scandinavian 
countries and Germany, but also most of Eastern Europe, Cuba, Turkey 
and Japan (Paul, 2006). Some of these laws were discontinued only in 
the 1970s. Under Nazism the effect of negative measures escalated to 
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an unprecedented level, culminating in the infamous Action T4 eutha-
nasia program (which actually and more crudely meant gassing or lethal 
injection), itself a grim prelude to the industrial extermination of the 
Holocaust (Weindling, 1989; Proctor, 1988). 

 What joins negative and positive eugenics is the construal of repro-
duction as a political problem that could not be solved by individuals. 
Given the often-irrational form taken by reproduction in human soci-
eties, the process had to be controlled and rationalized so to avoid 
undoing the work of natural selection. 

 Eugenicists cited many reasons for their effort. For one, they 
perceived social life as unnatural; the regulated order produced by 
natural selection was threatened by measures of social benevolence 
and tolerance that would eventually destroy the nation. Articles in   
The Eugenics Review  are replete with sad considerations about the 
fall of civilizations, the disappearance of cultures and great empires. 
This is one of the clearest eugenics concerns, stemming directly 
from Darwin himself: Civilization led to a relaxation in the opera-
tion of natural selection, and this had to be fixed (Bajema, 1976). In 
the words of Leonard Darwin, son of Charles and a leader of British 
eugenics, the task was “to substitute for the slow and cruel methods 
of nature some more rational, humane, and rapid system of selec-
tion by which to ensure the continued progress of the race” (1912). 
Indeed, it was an unacceptable scandal that human reproduction was 
left to mere chance when so much care was given by breeders to select 
cattle or plants – a point made by Plato more than 2,000 years earlier 
as early eugenicists were ready to notice. The professional knowledge 
of animal and plant breeders thus played a key role in the effort to 
improve human stock and fitness. 

 There was also a very peculiar aesthetics and visualization of eugenics 
(Mazumdar, 1992; see Stillwell, 2012). Eugenics became known to the 
public via pedigrees, tables and diagrams for biometricians, meticulous 
charts of recessive and dominant traits for Mendelians. Their func-
tion was to make visible to the wider society the iron law “of the basic 
hereditarian claims that like produces like” (Mazumdar, 1992). Many of 
these genealogical diagrams of families were increasingly to be found in 
medical journals (Levine and Bashford, 2010).This interest in aesthetics 
of course pervaded the eugenic body. Through measurement to confirm 
the inferiority of certain races, eugenicists visually pathologized the 
unfit. (Stillwell, 2012). More generally, as historian Nancy Leys Stepan 
has written, the aesthetic sensibility of eugenicists was dominated by 
a concern “with beauty and ugliness, purity and contamination” and 
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by an obsessive search for correspondence between external markers of 
fitness and inner genetic worth (Stepan, 1991: 135). 

 However, the emphasis on the visible aspects of bodily fitness should 
not cloud what is probably the key feature of the philosophy of eugenics: 
in human beings, heredity governs the visible as well as the invisible, 
the physical as well as the mental, eye color as well as character and 
personality. Galton wrote as much in 1869. “A man’s natural abilities,” 
he averred, “are derived by inheritance, under exactly the same limita-
tions as are the form and physical features of the whole organic world.” 

 Writing in the 1920s, R. A. Fisher could hardly believe that early 
researchers, such as Carr-Saunders and Alfred Russel Wallace, had criti-
cized the “firmly established” notion that “the mental and moral quali-
ties of mankind are inherited to the same extent as are the physical 
characters” (Fisher, 1922a: 190). As Fisher made clear in his seminal  The  
 Genetical Theory of Natural Selection :

  Man, like the other animals, owed his origin to an evolutionary 
process governed by natural law; and next that those mental and 
moral qualities most peculiar to mankind were analogous, in their 
nature, to the mental and moral qualities of animals; and in their 
mode of inheritance, to the characters of the human and animal 
body. (1930: 170)   

 The claim of equal ontological status between the physical and moral 
is far from new. To limit ourselves to modernity, that position was also 
found in the radical Enlightenment tradition that, since Pierre Jean 
George Cabanis, denied any special ontological status to  le moral  over  le 
physique . However, in the post-Darwinian moment, the notion took on 
a different significance. Human nature became a dynamic reality subject 
to change, with an evolutionary past and therefore various possible 
evolutionary futures. In an article significantly titled “Some Hopes of a 
Eugenist,” Fisher argued that Darwin’s theory was not to be seen merely 
as “a description of the past, or an explanation of the present” but the 
“veritable key of the future.” Eugenicists believed that by exercising vigi-
lance – by grasping the logics and trends in human populations – they 
would corral humanity toward the best possible versions of that future, 
utopian societies regulated solely by improvement of the genetic stock. 

  A revision of eugenics 

 The historiography on eugenics has significantly broadened since 
1990. New scholarship approaches eugenics as a “polysemic” (Koch, 
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2004) system of thought, endowed with a “tantalizing ethical 
complexity” (Adams, 2009). Eugenics, says Marius Turda, is “a cluster of 
diverse biological, cultural and religious ideas and practices that inter-
acted with a variety of social, cultural, political and national contexts” 
(Turda, 2010). Far from being a monolithic phenomenon, eugenics is 
increasingly recognized as a “broad church” encompassing a vast spec-
trum of epistemic and political views, a “very mixed bag” (Cowan, 2008). 
Overall, we can ascertain six shifts in the historiography. 

 First, it has become evident that eugenics was an international 
movement with different national contexts, agendas, and scientific 
presuppositions (Adams, 1990; Stepan, 1991; Allen, 2011). The Anglo-
American and German experiences are no longer seen as universal 
cases. As Mark B. Adams reminds us, “By 1935, eugenics and other 
related ideas had spread widely, and eugenics societies and movements 
had been founded in more than 40 countries,” from Cuba to Japan, 
from Europe to Brazil, from North America to Australia (Adams, 2009; 
Bashford and Levine, 2010). 

 Second, eugenics was epistemically pluralistic in theories of heredity. 
Plenty of national eugenics movements, especially in Latin countries 
that were not significantly touched by Mendelism, are proof of this epis-
temic complexity as well as the “ubiquity and even normality of eugenic 
themes” (Leys Stepan, 1991:5). As William Schneider writes:

  The French experience shows that a Mendelian hereditary theory was 
not a necessary condition for the development of eugenic thought. 
Mendelism did not come to France until the 1930s, yet from the begin-
ning of the century Lamarckian hereditary theory, which maintained 
that acquired characters  could  be inherited, was the basis of a eugenics 
movement with similar goals and some of the same programs as those 
in Anglo-Saxon countries. (Schneider, 1990: 217 and ff)   

 It is important to keep in mind that there was not only a eugenics tradi-
tion in Latin countries, where the issue was not “of differential fertility 
but of the generally low fertility” (Mazumdar, 1992). Even in northern 
nations, where Mendelism rapidly took hold, important Lamarckian 
figures still countered the Mendelian approach advocating eugenic poli-
cies. This is further evidence, as will be seen in next chapter, that while 
hard heredity undergirded the politics of human heredity, it did not 
determine the outcome of debates surrounding those politics. 

 Third, though eugenics is popularly associated with reactionary polit-
ical trends, it in fact flourished equally under liberal, fascist, and socialist 
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governments (Mottier, 2010; Bashford and Levine, 2010). Eugenics, in 
Haldane’s observation (1938, quoted in Paul: 1984), “cut right across the 
usual political divisions.” 

 Racial hygiene in Germany developed under the social democratic 
Weimar Republic as well as the Third Reich (Weindling, 1989). From 
the Fabians to members of the German Social Democratic Party, from 
French Communists to Soviet Bolsheviks, from health and birth control 
activists to feminists, from Harold Lasky and Kammerer to Muller, 
Haldane, and the Myrdals, eugenics was part of the culture of the 
left in its various political and scientific styles. As Diane Paul writes 
in  The Politics of Heredity  (1998), “Virtually all of the Left geneticists 
whose views were formed in the first three decades of the century died 
believing in a link between biological and social progress”. Even John 
Maynard Keynes endorsed eugenics. In 1946 he called Galton “the 
founder of the most important, significant and, I would add, genuine 
branch of sociology which exists, namely eugenics.” Articles in  Eugenics 
Review  praised socialism as a natural and powerful ally of the eugenics 
movement (Herbert, 1910). 

 This is not to deny that many leftist authors – including John Dewey, 
Franz Boas, and Lancelot Hogben – were profound critics of eugenics. 
But opposition to eugenics, too, cut across political lines. Conservative 
authors, such as Chesterton and Pope Pius XI, were also harsh critics of 
eugenics. Mistrust of experts was one key conservative concern about 
eugenics. 

 Fourth, and relatedly, recent scholarship tends to understand eugenics 
as a phenomenon in itself, not just through the prism of Nazism 
(Turda, 2010) or as the forerunner of the Holocaust (Taguieff, 1991; 
Weiss, 1990). No one is thereby acquitted by history, but we should 
understand that eugenics became a dirty word mostly after Nazism 
took power. It would be wrong to deny that eugenics was an “integral 
aspect of European modernity” (Turda, 2010; Weindling, 1989; see also 
Griffin, 2007), aimed at transforming the nation “into an object of 
scientific regulation and expertise” (Turda, 2010). Eugenics was part of 
a “larger biopolitical agenda that included social and racial hygiene, 
public health and family planning as well as racial research into social 
and ethnic minorities ... . both advocated and adhered to by profes-
sional and political elites” (Turda, 2010:2). As Frank Dikötter (1998) 
suggests, “Eugenics was not so much a clear set of scientific principles as 
a ‘modern’ way of talking about social problems in biologizing terms” 
(see also Jackson, 2005). Whereas historians once focused almost exclu-
sively on the scientific dimension of the eugenics movement, today 
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historians focus as well on the links among eugenics, nationalism, and 
nation building in the early twentieth century (Turda, 2010; Bashford 
and Levine, 2010). 

 Fifth, eugenicist and environmentalist strategies have been increas-
ingly conceptualized as parallel and even complimentary strategies of 
population management (MacKenzie, 1982; Werskey, 1979; Rose, 1979; 
Freeden, 1979). Kathy Cooke, for instance, has emphasized that, at least 
until 1915, no clear division between heredity and environment was 
evident in American eugenics. Only later did hard heredity marginalize 
soft eugenics approaches (1998).  Euthenics , from the Greek for “pros-
perity,” “fortune,” “abundance,” reflects this comingling of eugenics 
and environment. According to Ellen Richards – a pioneering woman 
in science home economics and public health – euthenics was meant 
to convey the idea of “race improvement through environment.” This 
was not in opposition to eugenics but was, rather, a “preliminary science 
on which Eugenics must be based” (1910). Its main targets were the 
improvement of the environment through “sanitary science,” “educa-
tion,” and “relating science and education to life.” Saleeby’s nurtural 
eugenics in Britain was based on similar principles. We shall discuss this 
at length in the next chapter. 

 Finally, the conventional view that eugenics (or racial hygiene) was 
a discredited guest in respected genetics circles, especially after the 
1920s (Ludmerer, 1972; Rosenberg, 1967), and that it was based on a 
poor understanding of genetics (see for instance, Haller, 1963, Bajema, 
1976; Carlson, 1987 Cravens, 1978), has been challenged over the last 
three decades by a second wave of historical studies (Paul, 1995, 1998; 
Barker, 1989; Kühl, 1994). It is true that geneticists such as Morgan, 
who privately withdrew support, and Herbert Spencer Jennings, at Johns 
Hopkins (see Allen, 2011), considered much of eugenics second- or 
third-rate science. However, sophisticated scientists such as Fisher and 
Muller were passionate supporters of eugenics and for contrasting polit-
ical reasons. In both cases eugenics profoundly informed their scientific 
view. We shall discuss Muller at a greater length in Chapters 4 and 6. 
As for Fisher, the last third of his hugely influential  Genetical Theory of 
Natural Selection  (1930) which he called “strictly inseparable from the 
more general chapters”, displayed the full eugenicist repertoire – decay 
of the ruling classes, differential birth-rate, and so on – with the goal 
to shape “the practical affairs of mankind” (275). His view of genetics 
also incorporated eugenicist ideas such as “progress through selection” 
(Norton, 1983; see also: Mackenzie, 1982; Kevles, 1985; Soloway, 1990; 
Plutynski, 2006; Tabery, 2008). 
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 Historians who has studied the attitude of geneticists with regard to 
Mendelian theories of mental defect, claims that, in spite of scientific 
shortcomings, many geneticists didn’t abandon eugenics at all:

  Indeed, most welcomed it with open arms, impervious to the criti-
cisms which were mounted during the 1920s ... . On this evidence 
abandonment and repudiation was less complete, less consistent, less 
rational, and less scientifically grounded than has been suggested; it 
also perhaps came later. (Barker, 1989:375)   

 In a similar fashion, in  The Nazi Connection  (1994; see also 2013), 
Stefan Kühl contests the idea that after the 1920s geneticists and 
eugenicists no longer communicated, thereby challenging the notion 
that new discoveries in genetics undermined the core of eugenics 
doctrine. He also shows that links between American and Nazi 
eugenics were severed by World War II, not by intellectual trans-
formation (see also Weindling, 2004). Furthermore, Daniel Kevles’s 
division between mainline (Laughlin, Davenport, Steggerda, Grant) 
and reform eugenics (Hogben, Haldane, Penrose, Jennings, Conklin) 
doesn’t imply that the latter broke with core eugenics doctrines. In 
Diane Paul’s words:

  Nearly all geneticists of the 1920s and 1930s – including those tradi-
tionally characterized as opponents of eugenics – took for granted that 
the “feebleminded” should be prevented from breeding. (1995: 70)   

 A major example of this attitude is in 1939 The  Geneticists’ Manifesto  
(Social Biology and Population Improvement, promoted by Muller and 
signed by all the major geneticists, Fisher excluded, most of them “reform 
eugenicists”) published at the Genetics conference in Edinburgh, and 
still very much rooted in a eugenic worldview (in progressive sauce, 
an example of that Left-Mendelism we shall explore soon) with overt 
support for voluntary (temporary or permanent) sterilization. Despite its 
dubious epistemic premises, eugenics lost much of its appeal not because 
it was proven mistaken but as a result of changing political values; 
as Diane Paul and Hamish Spencer famously claimed (discussing the 
impact of the Hardy-Weinberg principle on the eugenics movement): 
“there was nothing wrong with most eugenicists’ math. Our concept 
of right, however, is much more expansive than theirs” (Paul, 1998). 
However, some of these shifting values and broader concept of right 
had an impact on the “math” (meaning technicalities) of evolutionary 
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thought since 1940s, or at least helped bringing to light and consoli-
dating some conceptual orientations that were much more resonant 
with the mutated scenario, as we shall explore in Chapter 5.  

  Class and race in Anglo-American eugenics 

 The particular political anxieties to which eugenics responded reflected 
the national circumstances in which the movements took place. The 
two most studied branches of the movement, the British and American 
experiences, are cases in point. The way these two movements were 
eroded in their credibility is well known. In the United States, eugenics 
lost steam mostly because the Great Depression affected every stratum 
of society: both “fit” and “unfit” were laid lower by economic crisis 
(Stillwell, 2012). In Britain eugenics became increasingly unacceptable 
thanks to its association with Nazism. However, what were the key tenets 
of these two movements? 

 Mainstream historiography has highlighted the class element of 
British eugenics: the target was mostly pauperism and the urban poor, 
(Searle, 1976, 1979; Mazumdar, 1992) the vast  lumpenproletariat , espe-
cially of London, the “unskilled residuum” or “the army of the biolog-
ical unfit” as eugenicists called them (Searle, 1981). In the British 
movement, proposers of alternative form of eugenics were aware of this 
classist bias of the Eugenics Society and accused “‘class prejudice’ to be 
the worst of all the enemies that eugenics has to face” (Saleeby, 1914). 
It is, however, interesting to note that as a “professional middle class” 
phenomenon (Searle, 1976; MacKenzie, 1979, 1982; Mazumdar, 1992; 
see for a different view Jones, 1986) eugenic criticisms were at times 
marshaled against “our present sham nobility ( ... ) that means nothing 
biologically” as well, on the grounds of a meritocratic ethos (Schiller, 
quoted in Soloway, 1990; see also Galton, 1869 from which the argu-
ment originates). 

 The obsession with paupers meant for British eugenics the urgency 
to address the problem of “fertility in relation to economic status.” 
This anxiety was expressed in the key formula of differential birthrate: 
the lower classes, i.e., “the less endowed,” were breeding at a much 
faster pace than the “wealthy stocks.” As Pearson wrote, “We have two 
groups in the community, one parasitic on the other. The latter thinks 
of to-morrow and is childless, the former takes no thought and multi-
plies” (Pearson, 1905). To discern this target, in 1906 David Heron, 
a researcher in the Francis Galton Laboratory for National Eugenics, 
created a highly systematic study of the city of London over a period 
of fifty years. 
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 As late as 1930, Fisher, one of the fathers of the modern synthesis, was 
complaining that the “birth-rate is much higher in the poorer than in 
the more prosperous classes, and that this difference has been increasing 
in recent generations.” Fisher warned of “disastrous biological conse-
quences to which our own [civilization] seems exposed.” In response 
to this perceived crisis, he proposed a scheme of family allowances 
to prevent the lower classes from out-breeding the middle and upper 
classes (1930: 245). 

 Needless to say, these anxieties of a decay of “the racial qualities 
of future generations” (Fisher, 1926: 116) were easily connected to a 
broader taxpayer resentment toward the increasing financial burden 
of the welfare system (Soloway, 1990: 90; Crook, 1994), an argument 
present from the very beginning of the eugenics saga. That eugenics 
inspired calls for a various way of reforming the welfare state is 
hardly surprising. After all, eugenics can be seen as an approach to 
political economy, the attempt to rationalize the use of human-bio-
logical capital (Turda and Weindling, 2007). As Galton made clear, if 
eugenics distinguished people’s worth in their childhood, “it would 
be a cheap bargain for the nation to buy them at the rate of many 
hundred” (1901). 

 Histories of British eugenics have generally focused on a middle-class 
movement marked by class prejudice and a desire for economic ration-
alization. But there was more to it than that. British eugenicists, mindful 
of the intermixing brought about by empire, were fearful of race crossing 
and “degeneracy” as well as the increasing presence of immigrants 
on the Isles themselves. Galton, Pearson, Leonard Darwin, and the 
Lamarckian Ernest MacBride all emphasized what they saw as corrup-
tions of pure stock (on Galton see Yudell, 2014; also Cowan, 1985; more 
generally Stone, 2001, 2002). This focus on race is helpful to correct the 
distinction between a supposedly non-racialist British eugenics versus 
the racist version of eugenics and race hygiene in America and Germany. 
“Even if not yet having acquired the biologistic hue that Nazi eugenics 
would later take on,” Dan Stone writes, “eugenics in Britain was, on both 
the left and the right, a basically racist enterprise” (2001; on Fisher’s 
ambivalent attitude toward race mixing included an attempt to rescue 
Gobineau’s view see, 1930:257 and ff). 

 Still, the racism of British eugenics was muted in comparison to that 
of its American counterpart. American eugenics (Haller, 1963; Pickens, 
1968; Ludmerer, 1972; Allen, 1976, 1979a, b, 2002; Kevles, 1985; Reilly, 
1991; Selden, 1999; Carlson, 2001; Jackson, 2005; Bruinius, 2007; 
Largent, 2007; Lombardo, 2008; Yudell, 2014) was fundamentally right 
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wing and had significant connections with Nazism (Kühl, 1994, 2013; 
Black, 2003). While the urban poor loomed large in the imaginations of 
British eugenicists, the specters of the immigrant and the feebleminded, 
and sometimes a combination of the two, were foremost on the minds 
of American eugenicists. 

 From Madison Grant’s  The Passing of the Great Race  (1916) to Paul 
Popenoe and Roswell Hill Johnson’s  Applied Eugenics  (1918), American 
eugenics publications were full of anti-immigrant fervor, anti-black 
racism, anxieties of race degeneration and debilitation, and fantasies 
of  mongrelization   and race purity. Even the more technical publica-
tions, such Davenport and Steggerda’s study of race crossing in Jamaica, 
asserted fundamental differences in mental capacity between blacks 
and Europeans. After discussing the “variability of each race and sex in 
respect to each bodily dimension and many bodily organs,” Davenport 
and Steggerda concluded there was a firm link between morphological 
and mental traits: whites were superior to blacks intellectually, while 
blacks were better than whites at sensory tasks and had a stronger sense 
of rhythm. A portion of the mixed-race sample was “mentally inferior to 
the Blacks.” Hybridization invariably produced disharmonies, especially 
“in the mental sphere.” The message was unambiguous:

  It seems to us the outcome of the present studies is so clear as to 
warrant the conclusion that they put the burden of proof on the 
shoulders of those who would deny fundamental differences, on 
the average, in the mental capacities of Gold Coast negroes and 
Europeans. (1929)   

 Years before, Davenport had also helped to define feeblemindedness, as:  

  the acts of taking and keeping loose articles, of tearing away obstruc-
tions to get at something desired, of picking valuables out of holes and 
pockets, of assaulting a neighbor who has something desirable or who 
has caused pain or who is in the way, of deserting family and other 
relatives, and of promiscuous sexual relations. (Davenport, 1911)   

 The term was broad enough to encompass the most disparate categories 
of “dangerous people.” 

 Among the most important American eugenics publications on feeb-
lemindedness are successive volumes by Henry Herbert Goddard:  The  
 Kallikak Family  (1912) and  Feeble-Mindedness: Its Causes and Consequences  
(1914). The former in particular exemplifies the methodological laxness 
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of many eugenics publications. Yet this “genuine story of real people” 
(presented under a fictitious name) was also hugely influential in public 
discourse. 

 Introduced as “a natural experiment of remarkable value to the sociologist 
and the student of heredity,” the story of the Kallikaks is a highly moralistic 
drama. It begins when an honorable member of a middle-class family “in 
an unguarded moment steps aside from the paths of rectitude and with the 
help of a feeble-minded girl, starts a line of mental defectives that is truly 
appalling” (1913: 50). Degenerate as this line is, “no amount of education 
or good environment” can change their fate “any more than it can change 
a red-haired stock into a black-haired stock.” In this “primal myth of the 
eugenics movement” (Gould, 1981: 198), the author concluded: 

 No amount of work in the slums or removing the slums from our 
cities will ever be successful until we take care of those who make 
the slums what they are ... . If all of the slum districts of our cities 
were removed to-morrow and model tenements built in their places, 
we would still have slums in a week’s time, because we have these 
mentally defective people who can never be taught to live otherwise 
than as they have been living. Not until we take care of this class 
and see to it that their lives are guided by intelligent people, shall we 
remove these sores from our social life. 

 There are Kallikak families all about us. They are multiplying at twice 
the rate of the general population, and not until we recognize this 
fact, and work on this basis, will we begin to solve these social prob-
lems. (1913: 70–71)    

  Amelioration, utopia, and plasticity: revising the 
eugenic ethos 

 From the perspective of Goddard and many others, eugenics looks very 
much like a form of biological classism and racism, obsessed with gloomy 
fantasies about otherness and its dangers. However, this dark imagined 
landscape of fear and social resentment was counterbalanced by a more 
activist discourse centered on visions of human advancement. 

 Unlike evolutionary psychology and other forms of later biological 
determinism based on the presumed fixity or permanency of the human 
condition, eugenics could be futuristic, even utopian. From the start, a 
substantial group intellectuals and scientists professed this future-ori-
ented eugenics in tension with more conservative strands of the move-
ment. As Alison Bashford and Philippa Levine write:
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  If eugenics was about the problems of inheriting the past, it was also 
about the optimistic possibilities of planning future generations. 
There was a power in eugenic promise – perfectibility, improvement, 
the benefits that would accrue from rational planning. Despite the 
persistence of a degenerationist discourse, eugenics was thus marked 
by considerable optimism ... . Meliorist terms such as “race better-
ment” and “race improvement” were titles commonly chosen by 
and for eugenic associations, especially those with a greater lay and 
community membership. Eugenics was premised on a belief that 
science was of necessity reformist in its intentions and aspirations. 
(Bashford and Levine, 2010)   

 Indeed, the ameliorist rhetoric was widespread; left eugenicists did not 
have exclusive purchase on it. The study of heredity, said Davenport, 
“stands as the one great hope of the human race, its savior from imbe-
cility, poverty, disease, immorality” (1911). Galton himself emphasized 
progress, not degeneration. “The first pedigrees Galton composed were 
not of epileptic families,” Bashford and Levine point out, but of talented 
ones, “the Wedgwood-Darwin-Galton family to which he himself 
belonged; these studies traced the inheritance of ability” (2010). Many 
eugenicists were committed to the plasticity and perfectibility of human 
nature, a natural ideological complement to the idea that the future of 
evolution could be taken into human hands and made to comply with 
human wishes. 

 By controlling evolution, humanity would achieve its potential. 
Focusing on these characteristics – future-oriented attitude, social plan-
ning, and capacity of human nature for social manipulation – makes it 
possible not only to understand eugenics in a less monolithic sense. It 
also helps, more importantly, to understand eugenics as a specific and in a 
sense unique ethos. Although eugenics as a  discipline  survived its supposed 
widespread discrediting by Nazism and persisted in complex, often subtle 
ways after 1945, penetrating many debates (abortion, overpopulation, 
genetic counseling, prenatal testing and preimplantation genetic diag-
nosis etc.; see Bashford, 2010) I claim that eugenics’ social engineering, 
utopian and quasi-religious ethos practically died around 1940 (with a 
residual exception in the rhetoric of the transhumanist movement), so 
that it becomes possible to clearly separate two different thought-styles, 
in the political use of biology before and after World War II. 

 Moreover, focusing on the specific social engineering ethos of eugenics 
in the first four decades of the last century helps distinguishing it from 
the other forms of biologism that preceded it, like the individualistic and 
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laissez-faire based “social Darwinism.” Eugenics as an ethos of political 
radicalism with a social engineering vein and the insolence of scientists 
as planners of a new society, as experienced internationally in the period 
1900–1940 therefore represents  a historical   unicuum.    

  A secular religion: eugenics as a utopian ethos 

 In the context of the broader revision of the history of eugenics summa-
rized above, over the last few decades there has been an increasing effort 
to highlight the utopian dimension of the eugenic experience. The link 
between the construction of a utopian society and the social control of 
human breeding goes back, after all, to Plato, Campanella, and More 
(Hertzler, 1923; Bloomfield, 1949). This link has been recognized as 
an integral, not merely superficial, part of the writings also of modern 
eugenicists from Galton to Huxley, from Muller to Haldane and Fisher 
(Morton, 1984; Parrinder, 1997; Adams, 2000; Esposito, 2011). 

 Eugenics, according to Peter Morton, was “a component in most of the 
Utopian writing after 1870” (Morton, 1984). As Diane Paul has noted, 
literary works, such as George Bernard Shaw’s  Man and Superman  (1903) 
and H.G. Wells’s  A Modern Utopia  (1905) contained explicit eugenic 
themes and “probably did more than any academic studies to popularize 
the concept of selective breeding” (Paul, 1995: 75; see also Hale, 2009). 

 In an 1865 lecture, Galton referred for the first time to a Utopia  

  in which a system of competitive examination for girls, as well as 
for youths, had been so developed as to embrace every important 
quality of mind and body, and where a considerable sum was yearly 
allotted to the endowment of such marriages as promised to yield 
children who would grew into eminent servants of the State. (quoted 
in Pearson, 1930/2011: 78)   

 Addressing the 1891 International Congress of Hygiene and Demography, 
Galton presented eugenics as an effort to raise the “present miserably 
low standard of the human race” to one in which “the Utopias in 
the dreamland of philanthropists may become practical possibilities” 
(Pearson, 1930, 3A: 220):

  I wish again to emphasize the fact that the improvement of the natural 
gifts of future generations of the human race is largely, though indi-
rectly, under our control. We may not be able to originate, but we can 
guide ... . It is earnestly to be hoped that inquiries will be increasingly 
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directed into historical facts, with the view of estimating the possible 
effects of reasonable political action in the future.   

 And in 1901, at his Huxley Lecture on The Possible Improvement of the 
Human Breed, Under the Existing Conditions of Law and Sentiment, 
Galton “wryly confessed that he had ‘indulged in many’ utopias, though 
the one that he announced – his dream of a missionary organization 
keeping statistical registers of the nation’s heredity – can scarcely have 
captured his listeners’ imagination” (Galton, 1909: 33). 

 Galton fantasized about such schemes for his entire career, unto the 
end of his life. Their fullest realization is in his unpublished utopian 
novel  Kantsaywhere , which he worked on in 1910, at the age of eighty-
eight. Although only a fragment, and of poor literary quality (see 
Morton, 1984), the novel revealed one of his profound ambitions: 
not just to correct the irrationality of reproduction in English society 
but also to imagine a new polis in which the mechanisms of human 
heredity were entirely under the control of eugenically oriented 
institutions. In the land of Kantsaywhere, reproductive functions 
are “regulated by an oligarchy selected by tests” with power placed 
in the hands of “a eugenic corps d’elite or caste” (Blacker, 1952b). 
Immigrants are medically checked, the unfit barred from reproduc-
tion, and the “very inferior” sent to labor colonies. A state council, 
the Eugenics College, uses “a system of universal education and 
certification” to test the qualities of citizens and intended spouses 
(Pearson, 1930, 3A: 416). 

 Along with these utopian/dystopian discourses, the first generation 
of eugenics writings incorporated a messianic message of replacing “the 
old man with a new Apollo” (quoted in Pearson, 1930). Thus Galton 
compared eugenics, a “virile creed,” to “‘Jehad,’ or Holy War against 
customs and prejudices that impair the physical and moral qualities 
of our race” (1909). He even wished that eugenics would become “a 
religious dogma among mankind,” that it would be “introduced into 
the national conscience, like a new religion” (Galton, 1909, 68; see also 
Saleeby, 1906). 

 Issues of  Eugenics Review  were filled with references to eugenics 
as a modern form of religion, compatible with Christian faith as 
both were based on the goal of reaching human perfection (Inge, 
1909). These religious and even soteriological overtones were clear 
to critics of the eugenics movement, from the Darwinian Wallace 
to the Catholic Chesterton. They sensed in the eugenics movement 
the “the meddlesome interference of arrogant scientific priestcraft” 
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(Wallace in Rockell, 1912), a tyranny of doctors and “tenth rate profes-
sors” (Chesterton, 1922). 

  Bio-utopias after Galton 

 The utopian coloration of eugenics was even more marked in the gener-
ation after Galton, especially among leftists such as Haldane and Julian 
Huxley, but also with different nuances in Fisher’s work. 

 Haldane’s writings are an obvious source of utopian themes, and not 
only in his most famous futuristic book,  Daedalus: Or Science and the 
Future  (1924), in which love and sex are fully separated and children 
are conceived through ectogenesis – outside of the maternal womb. In 
that work, ectogenesis saves civilization from collapse “owing to the 
greater fertility of the less desirable members of the population in almost 
all countries” (from 1923 version of the text read before the Heretics 
society at Cambridge). As Mark Adams has noticed (2000) utopianism is 
a key part in a minor 1927 essay, “The Last Judgment,” as well. Whereas 
 Daedalus  anticipates the next hundred and fifty years of human evolu-
tion, and  

  details how the decline of humanity was forestalled by the universal 
application of eugenic ectogenesis ... the futurological account in 
“The Last Judgment” is from 40,000,000 years into our future, and 
details how we have survived the end of our planet and risen to a 
higher form of consciousness through controlled human evolution. 
(Adams, 2000)   

 The key point for Haldane was to replace traditional religion with the 
new religion of biological science. Again in Adams’ words (2000):  

  Humanity is at a crucial moment in its history as a species, with only 
a few centuries remaining for us to seize control of our destiny: left 
to natural law, humanity will degenerate and, like all other biological 
species, eventually became extinct; our planet (and later our sun) will 
die. But the new biology affords us a way out: In the short term, we can 
halt our degeneration through some form of negative eugenics, social 
experimentation, world government and technocratic socialism. In 
the long term, using positive eugenics and bioengineering, we can 
create new kinds of humans for moving into space and colonizing 
other planets within – and, if possible, beyond – our solar system. In 
this way, human progress can proceed indefinitely, producing future 
descendants with even higher (perhaps telepathic or communal) 
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forms of mentality. This is the science-based faith that will provide 
what Christianity and other religions cannot: scientific answers to 
the profound questions of ethics, human destiny, our place in the 
universe and the meaning of life. To realize our true destiny, we must 
be guided not by a myth from our past but by a vision of our future.   

 In subsequent texts, including in his 1932  The Inequality of Man and 
Other Essays , Haldane returns to the literally unlimited possibilities 
derived from taking control of human evolution. In a millenarian style, 
he claims that once control of human evolution is guaranteed, man will 
know  

  no bounds at all to his progress. Less than a million years hence the 
average man or woman will realize all the possibilities that human 
life has so far shown. He or she will never know a minute’s illness. He 
will be able to think like Newton, to write like Racine, to paint like Fra 
Angelico [or van Eycks in a different version, my note], to compose 
like Bach. (1932: 144)   

 Another approach to “millenarian biotechnological dreams” (Esposito, 
2011) comes via Huxley’s “technocratic utopianism.” A key theme in 
Huxley’s worldview is biological progress, often inflected with semi-pur-
posive and certainly anthropocentric themes (Greene, 1990; Smocovitis, 
2009). Huxley highlights  

  the tendency, as embodied in the facts of evolution, of living matter 
to progress to ever higher levels of achievement, into forms which 
have more internal harmony, more external control, more intensity 
of mental life. And man, with his scale of values, is the culmination 
of this second trend (Huxley, 1931; see Sluga, 2010).   

 This view of biological progress is in line with eugenics (Beatty, 
1992) because it must be guided by human beings. Moreover, looking 
to a better future speaks to the present inadequacy and perfectibility 
of human beings, who therefore require urgent eugenic intervention. 
These themes pervade  What Dare I Think  (1931) and  If I Were Dictator  
(1934), and they adapt themselves to new times after the Second World 
War (Weindling, 2012). 

 It should not be forgotten that even Huxley’s 1942 classic  Evolution, the 
Modern Synthesis  ends with a chapter dedicated to evolutionary progress, 
defined, in technocratic style, as “increased control over and independence 
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of the environment” (1942: 564). His continuing passion for social engi-
neering, for humankind’s transformation into an altruistic and cooperative 
species owing only to a radical change in “reproductive habits,” is striking 
(ibid.: 573, on the “gospel of evolutionary progress” in Huxley, see Greene, 
1990; see also; Smocovitis, 2009). But Huxley’s faith in progress as a fact of 
evolution was limited to a “few selected stocks”. Therefore improvement 
was “not inevitable” – implying once again humanity’s need of a eugenic 
strategy to guide its destiny. (It was, ironically, Julian Huxley’s brother 
Aldous who seemed most fully to grasp the moral problems of science as 
redemptive religion, in his 1932 magnum opus  Brave New World .) 

 An even more explicit political inflection of the bio-utopia can be 
found in the work of the leftist H. J. Muller. In  Out of the Night  (1935), 
Muller writes of organisms “far more plastic in their hereditary basis 
than had been believed” and therefore malleable according to the range 
of human desires (44). As in Haldane’s  Daedalus , in Muller’s fantasia, 
sex and reproduction are radically disjoined. New generations are born 
thanks to bold techniques such as the transplantation of “the fertilized 
egg from one female to another” or of a “portion of ovaries from one 
person to another.” It is possible even to grow “small amounts of ovarian 
tissues outside the body” (108–110). With these methods employed for 
the selective breeding of the best stocks, “It would be possible for the 
majority of the population to become of the innate quality of such 
men as Lenin, Newton, Leonardo, Pasteur, Beethoven, Omar Khayam, 
Pushkin, Sun Yat Sen, Marx” (ibid.)  

  The malleability of human biology: human nature as plastic as clay 

 Since about 1970, sociobiology and then especially evolutionary 
psychology have pressed the claim of biological determinism, which 
holds that human nature is, if not immutable, fixed since the Pleistocene. 
One can retrospectively attribute a similar attitude to eugenicists, but 
this would be wrong. Not just Muller but virtually all eugenicists thought 
human nature was plastic. From the beginning with Galton, plasticity 
was inextricable from eugenics. 

 After all, if eugenics aims to take control of human evolution, there 
must be a space for human actions to shape deliberately the biological 
future of the species. The plasticity of the eugenicist is the plasticity of 
the breeders, who dream of molding their “products” according to their 
needs. Opening  Hereditary Talent and Character , Galton writes  

  The power of man over animal life in producing whatever varieties 
of form he pleases, is enormously great. It would seem as though the 
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physical structure of future generations was almost as plastic as clay, 
under the control of the breeder’s will. It is my desire to show more 
pointedly than – so far as I am aware – has been attempted before, 
that mental qualities are equally under control.   

 Control – i.e., eugenics – necessitates plasticity. The notion of the malle-
ability of human evolution, and therefore of human nature, is also 
implicit in Galton’s view that  

  the processes of evolution are in constant and spontaneous activity, 
some towards the bad, some towards the good. Our part is to watch 
for opportunities to intervene by checking the former and giving free 
play to the latter. (1869)   

 In the generation after Galton, soft-hereditarian eugenicists such as 
Kammerer, whom I will discuss in Chapter 4, and hard hereditarians 
such as Haldane and Muller also affirmed the plasticity of human nature. 
Haldane and Huxley wrote in 1927 about this program to take charge of 
and guide the march of human evolution:

  The one great difference between man and all other animals is that 
for them evolution must always be a blind force, of which they are 
quite unconscious; whereas man has, in some measure at least, the 
possibility of consciously controlling his evolution according to his 
wishes. But that is where history, social science, and eugenics begin, 
and where zoology must leave off (quoted in Adams, 2000).   

 Muller’s discovery in 1927 of the mutagenic effects of the x-ray further 
bolstered confidence in human control over hereditary material and 
therefore the evolutionary process. 

 Fisher, the right-wing eugenicist, came even closer to what we would 
today call “transhumanism,” a term coined by Julian Huxley after World 
War II, and one of the few visible legacies of eugenic pre-WWII spirit of 
utopia.  3   Fisher, who awaited eugenics as a new religion for the European 
soil, argued forcefully that human stock could be improved and human 
nature made a target of intervention and manipulation. In “Some Hopes 
of a Eugenist” Fisher references Nietzsche’s übermensch (see also Searle, 
1976; Stone, 2002) and writes: 

 We can set no limit to human potentialities; all that is best in man 
can be bettered; it is not a question merely of producing a highly 
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efficient industrial machine, or a paragon of the negative virtues, but 
of quickening all the distinctively human features, all that is best in 
men, all the different qualities, some obvious, some infinitely subtle, 
which we recognise as humanly excellent. 

 But Darwinism is not content to reveal the possible, perhaps the 
necessary, destiny of our race; in this case the method is as clear as 
the ideal; the best are to become better by survival. It is in this that we 
differ from less biological Utopia seekers; humanity has never been 
poor in desires, in hopes or in dreams, it is the ways and means, 
the concrete results that are so sorely inadequate; eugenics comes at 
an appropriate time, when our civilisation is already sadly acknowl-
edging that the great bar to progress lies in human imperfection; for 
the first time it is made possible that humanity itself may improve as 
rapidly as its environment. (1914: 310)   

 Far from being a static, fixed reality, the figure of the human conceptual-
ized by eugenicists was very much a figure in transition from a present 
imperfect state, to a better one, and it was the responsibility of science 
and scientific experts to achieve it with the right measures.    

  Conclusion: utopian ethos and the first era of political 
biology 

 That the eugenic ethos was animated not only by a meliorist, future-
oriented vision but even by a utopian philosophy can partly counter-
balance the still prevailing association of eugenics with mere political 
reaction. Reactionary and degenerationist views were obviously part of 
the repertoire but alongside this upward view: man, and nations, could 
fall and could rise. 

 However, the fact that eugenics incorporated a future-oriented vision 
does not exculpate any of its promoters, especially given post-1945 
moral standards. From Galton’s consignment of the unfit to labor colo-
nies, to Muller’s bold reproductive proposals, the eugenic utopia was 
entirely dystopian. All these views of the future were based on a totali-
tarian idea of a fully regulated society “where liberal and democratic 
principles were partially or totally suspended in favor of bioscientific 
control and planning for the future” (Esposito, 2011). 

 It is no coincidence that only recently have scholars brought to light 
this wildly utopian dimension of eugenics, a dimension that was long 
neglected, or hidden, after 1945. With the revelation of the Nazi horrors, 
the internal historiography of the movement erased its utopianism. 
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Biology had to be compatible with broader values of human rights, 
universalism, and liberal democracy (see Chapter 5). In this context, 
there was no place for the utopianism of past eugenic writings (Osborn, 
1940; Blacker, 1952b; Maynard Smith, 1988). 

 For instance, in the name of novel post-1945 prudence, the psychia-
trist Carlos Blacker defended Galton’s sinister utopia as “amiably pater-
nalistic,” naïve rather than authoritarian and not to be taken seriously 
(1952). Galton was, in sum, joking; his coercive eugenic state had 
nothing to do with Nazism. In 1972, John Maynard Smith attempted to 
downplay eugenic utopianism by claiming, “Recommendations of posi-
tive eugenic measures can at present only distract attention from more 
urgent and important questions ... . Eugenics can wait; birth control 
cannot” (1972: 78). 

 The utopianism of eugenics as it operated globally from 1900 to WWII 
indicates that the movement was defined less by a theory of heredity and 
more by a moral ideal. It was an ethos supporting managerial oversight 
and manipulation of the human-biological dimension, and it crossed 
scientific and political divisions – between hard and soft-hereditarians 
and right- and left-wing authors. What united these disparate efforts 
was a certain view of the relationship between scientific expertise and 
society. Eugenics was a view of “scientific activism ... . in the hope of 
improving humanity” (Adams, 1990b: 219). 

 In all its political and epistemic manifestations, eugenic scientific 
activism was imbued with the values of aggressive social interven-
tionism. It was an authoritarian high-modernist project in the sense 
articulated by James Scott, an ideology of rationalization of society and 
nature based on a “muscle-bound version of the self-confidence about 
scientific and technical progress” (1998). Science and expert knowl-
edge were unproblematic, indeed supreme values. Another way to 
look at eugenics in this pre-1945 phase is through Zygmunt Bauman’s 
category of the “garden-type” politics, or “gardening state,” (Mottier, 
2010; see Bauman, 1989; Mottier, 2008). For Bauman this exquisitely 
modern posture implied an understanding of society as a “garden to 
be designed and kept in the planned shape by force”, “an object of 
designing, cultivating and weed-poisoning” (Bauman, 1989). Indeed, 
weeding and cultivating the human condition, and getting rid of its 
bad seeds, was eugenics’ profound ethos – selecting the fit and steri-
lizing the unfit or, in a Lamarckian version, secluding the degenerated 
and regenerating the weak. For instance, the philosopher and eugenicist 
Ferdinand Schiller explicitly advocated such a gardening posture when 
he urged to taking care of the “human weeds” so that humanity might 
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“cultivate our garden” (Schiller, 1930). Such metaphors were widespread 
in eugenic publications, which promoted human gardening vigilance 
as part of a broader idea, common to eugenics and racial hygiene, in 
which biology served as a source of social prophecy and regeneration 
(Weindling, 1989). 

 Eugenics, racial hygiene, and the larger modernistic culture of social 
planning and social engineering demarcate the political biology of 1900–
1945. Before 1900, the relationship between biology and politics was 
mostly social Darwinism (which largely coincided with the Gilded Age 
in US History, 1870–1900).  4   Often confused with eugenics, or wrongly 
understood as an anticipation of eugenics, social Darwinism, a (contested) 
label originating in late 1870s (Bannister, 1988) and made popular by 
Hofstadter’s work (1944; see for a critique: Bannister, 1988; Crook, 1994; 
Paul, 2006; Leonard, 2009), in fact diverged from eugenics in many ways. 
Two of these are especially significant in the current context. 

 First, social Darwinism was contemptuous of government action. It 
supported a minimal state and a laissez faire culture of competition 
among individuals (as an extrapolation of intra-species struggle for 
survival). This sort of politics directly contradicts that of the eugenics 
movement, which advocated massive, state-directed intervention in 
order to bolster the health of the race. Where social Darwinism preferred 
individualism, eugenics subordinated the individual to the broader goal 
of racial improvement. Thus there could be a leftist, socialist eugenics 
but not a leftist, socialist “social Darwinism”. 

 Second, at the core of social Darwinism was a Lamarckian belief in 
“the benefits of hard-won experience.” Continuous progress was seen 
to result from improvement of the species generation by generation 
(Bowler, 1989: 11). According to Walter Bagehot, banker, journalist, 
and a key figure of British social Darwinism, history is “a science to 
teach the law of tendencies – created by the mind, and transmitted by 
the body – which act upon and incline the will of man from age to 
age” (quoted in Paul, 2006). This was a classical Lamarckian and in its 
own way progressive philosophy of history, based on habits turned into 
instincts, something nearly completely missing in the eugenic concep-
tual landscape. This view only lingered in the background of soft-heredi-
tarian eugenics that, moreover, tended to emphasize degenerative rather 
than progressive processes (One exception was Kammerer; however, his 
ethos was not individualist and competitive, as in social Darwinism, but 
rather cooperative and socialist.). Whereas social Darwinists thought the 
habits of successful people could be turned into the biology of the next 
generation, mainstream eugenics thought there was no way to improve 
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the human race by “stimulating individuals to greater effort” (Bowler, 
1989: 11). Only by changing the balance between good and bad genes 
could society be improved. As Julian Huxley claimed in his 1936 Galton 
Lecture, eugenics emerged as a reaction to “the intellectual excesses 
of the perfectionists and sentimental environmentalists, who adhered 
to the crudest form of Lamarckism and believed that improvements 
in education and social conditions would be incorporated in an easy 
automatic way into human nature itself and so lead to continuous and 
unlimited evolutionary progress” (1936). 

 The differences between eugenics and social Darwinism are further 
illustrated by their attitudes regarding war. Social Darwinists, largely 
imperialist in their approach to international politics, believed in war 
as an accelerator of the struggle for existence. For eugenicists, war was 
mostly a huge waste of the nation’s best germ-plasm (Adams, 2009). 

 When we understand eugenics as a modernist ethos of social engi-
neering and social planning, subordinating the individual to the good 
of the race, and moving in a gardening attitude in the sense of Bauman 
(1989), we also see how the first period of political biology, 1900–1945, 
differs from what came after World War II. Eugenics persisted after 
1945, for instance in debates over birth and population control (not 
to mention, obviously, in the persistence of coerced sterilization until 
1970s in several North American and European countries). But in its 
Western post-war manifestation, the wild utopianism of pre-war eugenics 
was tamed, constrained by the checks of liberal democracies and by the 
universalism of human rights. 

 This does not mean that the post-1945 liberal-democratic framing of 
biology was bereft of exclusionary or racist potential. But none of the 
four defining elements of the eugenic ethos – radical biologism, utopian 
social engineering, unlimited empowerment of scientific experts, and 
primacy of race over individual – lay at the heart of the post-war political 
biology, as I will show in Chapters 5 and 6. Said in passing, the problem 
of post-1945 eugenics was exactly an identity issue: whether anything 
like eugenics could still exist in a society that got rid of these four axes 
(that is whether a eugenics based on individual choices, suggested but 
not directed by experts, and limited in its scope to a few physical traits, 
without any plan to change society, could still be a eugenics). 

 However, before moving to the great changes wrought by World War 
II, we must zoom in on interwar eugenics to see more precisely the rich-
ness and polysemy of debate on human heredity and its potential for a 
cartography of our present.  

   



     4 
 A Political Quadrant   

   Lost political-epistemic options before “crystallization of 
values” 

 Until 1930 circa, the debate around the sociopolitical implications of 
human heredity was complex and pluralistic. Though today eugenics 
is often thought of, especially in social-science quarters, as an exclu-
sively hard-heredity right-wing phenomenon, at that time, a vast array 
of hereditarian political-epistemological philosophies aimed at control 
of human evolution. 

 Over time, this variety was lost. In theories of human heredity the 
early twentieth century was, in a sense, a classical moment of concep-
tual turbulence, and therefore extreme richness and differentiation of 
positions,  before the controversy was closed . However, in this case, the 
controversy was not merely scientific – the soft-versus-hard-heredity 
debate – but more broadly political-epistemological. Both right and left 
could politicize soft and hard heredity. 

 In scientific discussions – especially among biologists, as opposed to 
doctors and educators – hard heredity was becoming the mainstream 
position, but it was still challenged within eugenics circles. On the 
political side, nature and nurture were not yet unilaterally aligned and 
logically associated with conservative and progressive political values, 
respectively. In Europe and North America, this scenario would only 
solidify after about 1930 (see for instance Pastore, 1949). However, 
before such a solidification, things were much more plural. Under a 
soft-heredity framework, racist and reactionary political values could be 
mobilized on behalf of nurture and the environment. Conversely, egali-
tarian, radical, and even overtly communist discourses were constructed 
under the banner of strictly hard-hereditarian eugenics. 

93
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 Opinions on the social consequences of heredity can be plotted as an 
intersecting quadrant of politics and science: right and left Mendelism 
(or, better, hard-hereditarians)  1   and right and left neo-Lamarckism (soft 
hereditarians) (see Figure 4.1). In all these cases, scientific views mattered 
to politics, and politics was shaped by scientific views. Left Lamarckians 
were not left Mendelians, nor was the understanding of degeneration 
for right-Lamarckians the same as for right Mendelians.      

 If this political-epistemological quadrant seems novel, it is only 
because we have forgotten the pathways by which heredity was politi-
cized in the past. After the controversy was closed, a specific alignment 
of scientific and political values – right Mendelian – crystallized, to 
draw on terminology developed by historian of science Loren Graham. 
There was no “pre-ordained logic” in the alliance between eugenics 
and conservatism, Graham writes (1977: 1158). Similarly, other histo-
rians have shown not only that hard-hereditarian eugenics could be 
associated with leftist values, but also that the emergence of environ-
mentalism as a left-wing and egalitarian ideology was the result of a 
particular crystallization in the 1930s (Paul, 1984, 1995; Freeden, 1979; 
Bowler, 1983/2009; Mazumdar, 1992; Staum, 2011), though obviously 
there is a prequel in the nineteenth century to this story, (see Paul and 
Day, 2008 ). Also neo-Lamarckians and authors emphasizing the primacy 
of nurture could be racist and right-wing. 

 Crystallization is a particularly useful metaphor. It implies a dynamic 
process whereby sociopolitical values previously untethered from any 

 Figure 4.1      Political quadrant of eugenics: ca. 1900–1930  
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scientific stance are stabilized and form “natural” bonds with certain 
scientific positions. Upon these apparently natural political-epistemic 
assemblages, future generations build the arsenals of conceptual 
warmaking. But the seeming logic of the alliance is only the  a posteriori  
effect of a contingent stabilization: things could have been different. 
Thus it is critical that historians excavate (or “problematize,” Foucault, 
1984, 1985) the turbulent moment before crystallization. I aim to show 
the multiplicity behind the politicization of human heredity because 
some of the early twentieth century’s possible alignments – those of 
right and left Lamarckians – can return to us today, filtered through the 
lens of contemporary biology, in particular epigenetics with its claims of 
a return to soft heredity. 

 My analysis of the political quadrant begins with the soft-hereditarian 
axis, in its two versions, right- and left-wing. This axis existed until 
about 1930, after which it petered out, leaving no remaining European 
soft-hereditarian eugenicists (amongst the professional community of 
biologists; things are different for doctors and educators, puericulturists 
and social reformers, and are very different out of Europe and North 
America). In Europe, leftist soft heredity was closed by Paul Kammerer’s 
suicide in 1926 (Gliboff speaks of a Golden Age of Lamarckism ending in 
1926, see 2011); Ernest MacBride’s resignation from the Eugenics Society 
in 1931 was the end of a coherent right-wing Neo-Lamarckism. 

 Soft heredity would survive in an organized form in biological circles 
mostly within the Lysenkoist ranks in the Soviet Union, though there 
were isolated exceptions in the West. But Lysenkoism, for ideological 
reasons, explicitly vetoed any applications of its biological science to 
human heredity. There was in the post-1930s Soviet Union an institu-
tionalized soft-hereditarian biology, but it was not eugenic. 

 After exploring the two politics of Lamarckism, I move to the second 
axis of the quadrant, where I focus on the left-Mendelian position, 
looking in particular at Muller and the short-lived experience of Soviet 
eugenics. Instead, I am not concerned here with the right-Mendelian 
quadrant, which mostly coincide with what Kevles called as “main-
line eugenics” (1985). In the previous chapter, I covered elements of 
right-wing Mendelism (and broadly hard-hereditarianism) – the clas-
sist and racist agendas of Anglo-American eugenics – and I will discuss 
the German racial hygiene movement before and under Nazism in the 
next chapter. But, more importantly, I have less methodological interest 
in right Mendelians because theirs was the crystallized option in the 
international movement (Kühl, 2013); that history does not require 
excavation. 
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 The three rival tracks were lost, and eugenics, nature and in a sense the 
same idea of a public use of genetics ended up aligning with right-wing 
values. This alignment pushed nurture, soft heredity, and the rhetoric 
of the environment to the left of the political spectrum. This was obvi-
ously a possibility before that crystallizing moment (see Paul and Day, 
2008), but not a pre-ordained one. This supposedly natural but actu-
ally constructed (and contingent) politicization of scientific concepts 
formed the apparently logical background of debates on the boundaries 
of biology and society and biology and politics for the all twentieth 
century, long after the dust of this debate had settled and its complexity 
and pluralism forgotten.  2    

  Right-wing neo-Lamarckians: pathogenic environment and 
the rhetoric of degeneration 

 Lamarckian ideas are often associated with social reform, if not true 
political radicalism and socialism (Desmond, 1989; see also Koestler, 
1971). As historian Gianna Pomata writes:

  Soft, environmental hereditarianism was inherently optimistic. 
Precisely because the original cause of hereditary disease was envi-
ronmental, its transmission could be stopped by behavioural and 
environmental changes brought about by preventive medical meas-
ures. Hereditary diseases could be “disinherited” thanks to behaviour 
properly regulated by medical advice. (2003)   

 In a sense, there appears to be a potential linkage between Lamarckism 
and egalitarian, left-wing, and future-oriented views (see also the impor-
tant work of Gissis, 2002)  3  . Engels for instance was a believer in the inher-
itance of acquired characters (1896)  4  , and in 1910 the association between 
Marxism and soft heredity was perceived so evident that S. Herbert 
protested in the  Eugenics Review  that Marx’s “followers have thoughtlessly 
extended the meaning of this axiom by asserting that it is the ‘environ-
mental’ factor which is all-important, determining, as it does, man, his 
morals, character, and even his progeny. They have become Lamarckians, 
believers in the inheritance of acquired characters, on the grounds of their 
political convictions. According to their idea, it is only necessary to alter 
our present economic structure in order to effect a radical change in the 
physical, mental and moral condition of the people” (1910) .

 Stalinist Soviet Union – mostly for ideological reasons – made their 
version of Lamarckism, the Michurinian-Lysenkoist doctrine, the official 
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party line in biology until the mid-1960s. As V. V. Babkov reports in his 
important volume on the history of Soviet eugenics, Lamarckism and 
the left became so intertwined in the Soviet Union that the proceedings 
of a 1930 conference between geneticists and Lamarckians misprinted 
“Lamarckian schools” as “Lamarxist schools” (2013: 534). 

 Lamarckism’s “natural” affinity with the left seems to emerge even more 
looking  a   contrario  at how Nazis embraced anti-Lamarckist Weismannism. 
In Nazi Germany, Lamarckism and the inheritance of acquired charac-
ters were considered a malicious trick played by Bolsheviks, liberals, and 
of course Jews, all seeking to undermine the fundamental power of race 
by attributing primacy to the environment. Nazi geneticist Fritz Lenz 
described the Jewish embrace of Lamarckism as an obvious “expression 
of the wish that there should be no unbridgeable racial distinctions.” He 
sarcastically added, “Jews do not transform themselves into Germans by 
writing books on Goethe” (quoted in Proctor, 1988: 55). 

 So it may therefore come as a surprise that conservative and racist 
neo-Lamarckians had considerable influence. As scholars including 
George Stocking (1968) and Peter Bowler (2009) have argued (see 
also Haller, 1971), in spite of its “untarnished image as the reformers’ 
biology,” neo-Lamarckism was a major element of a racist and classist 
nineteenth-century agenda that continued through the early part of the 
twentieth (Bowler, 1989: 156; see Bowler, 1983). In fairness to Lamarck, 
however, we need to add that their strand of Lamarckism was a trun-
cated version of the inheritance of acquired characters, which empha-
sized the passive reception and transmission of deleterious features 
rather than the acquisition of positive ones in active response to their 
environments    . 5

 There are at least three reasons why social scientists have ignored 
conservative neo-Lamarckism. First, it is difficult to define Lamarckism, 
given the vast circulation of soft-hereditarian ideas in the nineteenth 
century – that confusion of nature and nurture so ably described by 
historians such as Carlos López-Beltrán (2004). Loosely Lamarckian or 
soft-hereditarian ideas were everywhere in medical and anthropolog-
ical debates, so widespread that there was almost no need to formulate 
them carefully (Stocking, 1968). Second, often authors who did explic-
itly formulate racist Lamarckian views – such as the French anthro-
pologist Paul Topinard, a follower of Broca in the craniology tradition 
(Staum, 2011) – held otherwise progressive positions on social matters 
(opposing for instance the extreme atavism of Lombrosians; see Nye, 
1984; or believing in the possibility of inculcating altruism, Staum, 
2011). Thus it can be hard to isolate conservative Lamarckists from 
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progressive ones. Third, neo-Lamarckists were ideologically fragmented 
(Burkhardt, 1980) – and, lacking the unifying core doctrine that held, 
say, Mendelians or biometricians together. 

 To overcome these interpretive problems, we must define clearly right-
wing neo-Lamarckism. One essential component of this line of thought 
is the configuration of environment as  a constant source of morbidity  
that may permanently  alter ,  weaken , or  poison  heredity. But this scien-
tific stance alone does not describe a political agenda, because it could 
generate a reformist agenda to reverse these pathogenic environmental 
effects. 

 Thus we must look to the author’s aims. Was the goal to reverse 
negative effects? Rarely. More often, this constellation of right-wing 
Lamarckists viewed morbid environments as uncorrectable sources of 
hereditarian disruption. They therefore leaned toward anti-egalitarian 
and exclusionary discourses in which social and racial groups too long 
exposed to toxic environments were seen as a biologically damaged 
underclass or inferior race whose offspring were condemned before 
birth. In Europe and the United States, this discourse was often the basis 
of calls for citizenship restrictions. 

 The definition, then: to be classified as right-wing neo-Lamarckist (or 
right-wing soft-hereditarian), an author must  emphasize the pathogenic 
qualities of environmental influences and the acquisition of harmful charac-
teristics and must believe that such deleterious processes leave affected groups 
socially irredeemable, or less fully citizens . 

 The first school of thought to fully comply with these criteria is medical 
degenerationism, which was widespread in the medical and social liter-
ature of the nineteenth and early twentieth century. Degenerationists 
believed that a pathogenic environment acts as a “racial poison” (in a late 
terminology). There were many such poisons: alcohol; sexual diseases; 
the industrialized, filthy, and overpopulated metropolis, particularly its 
slums full of ignorance and vice. Doctors, educators, and social reformers 
were obsessed with the transgenerational perpetuation of toxic envi-
ronments and bad habits within poor families and dangerous groups. 
They were convinced that these germ-weakening effects could become 
fixed degenerate instincts in the new generations where they emerged as 
forms of nervousness, insanity, and idiocy. Alcoholism was the central 
foe of this degenerationist discourse (Bynum, 1984). Many doctors saw 
environment as a first cause of disease and heredity as an accelerator 
(Coffin, 2003; Staum, 2011), but, on the whole, degenerationists explic-
itly cited the transmission of acquired characteristics (Bynum, 1984). As 
Ian Dowbiggin writes, “Degeneracy theory was the medical counterpart 
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to Lamarckian biology” (1991: 148), or in Snait Gissis’ term, the notion 
of degeneration was “subsidiary” to the idea of direct adaptation to the 
environment (2002). 

 When Weismannism and hard heredity became prominent after the 
1880s, polarizing the heredity debate, what we would consider today soft 
hereditarians increasingly incorporated degenerationist tropes. Examples 
such as chronic alcoholism were used to show how Weismann’s seques-
tration of the germ plasm was in fact full of possible holes, exposed its 
risks of racial poisoning and permanent damage for future generations 
( it has to be noted in passing that Weismann himself didn’t deny the 
possibility of a direct teratogenic effect of alcohol but claimed that such 
cases “have nothing to do with heredity, but are concerned with an 
affection of the germ by means of an external influence” (quoted in 
Bynum, 1984)). Needless to say, it was the germ plasm of certain classes 
and races that were most at risk of such poisoning. 

 A distinctive Lamarckian version of racism followed medical degen-
erationism. Lamarckian racism thrived on the idea that the inherit-
ance of acquired characteristics and direct environmental influences 
were the pivotal mechanisms in the formation of races. Races were 
shaped by the transmission to offspring of locally determined adapta-
tions (Stocking, 1968; Haller, 1971; Bowler, 2009). Following degen-
erationist views, inferior races were seen as the invariably passive 
recipients of particularly morbid or unfavorable environmental 
effects: “Degeneration by environmental influences could account for 
differing physical appearance and customs” (Jackson and Weidman, 
2004: 29). The languid climate of the tropics, for instance, forged 
the indolence (“lazy and shiftless,” Ellwood quoted in McKee, 1993: 
75) of certain African races, which arrested their evolutionary devel-
opment (Bowler, 1994). These races were always at risk of degener-
ating “towards a more primitive level of organization” (Bowler, 1995: 
115; Bowler, 2009). 

 In addition to these general arguments about race formation, neo-
Lamarckians deployed two unique racist strategies. The first is what 
Staum (2011) has called “differential Lamarckianism” (see also Haller, 
1971; Bowler, 2009; Gissis, 2002), the idea that the positive habits and 
the benefits of moral progress and education could be inherited by the 
higher races or advanced cultures but not by “the most ‘retarded’ or 
innately less endowed non-Europeans.” Differential Lamarckianism was 
particularly salient in the work of many French Lamarckian anthropolo-
gists, for instance Topinard,who argued that the environment operates 
“differentially, depending on the inherent nature of races.” His bottom 



100 Political Biology

line was that “Europeans, but not inferior races, could inherit moral 
habits” (Staum, 2011). 

 Herbert Spencer (in his 1876  Comparative Psychology of Man ) made 
similar arguments when he wrote of the “relative plasticity” of different 
human races, with the most developed (i.e. European) being the “most 
plastic”:

  Many travelers comment on the unchanging habits of savages. The 
semi-civilized nations of the East, past and present, were, or are, 
characterized by a greater rigidity of custom than characterizes the 
more civilized nations of the West. The histories of the most civilized 
nations show us that in earlier times the modifiability of ideas and 
habits was less than its at present. (quoted in Jackson and Weidman, 
2004: 81)   

 As Jackson and Weidman summarize, “Imitation could not overcome 
the ingrained habits of the race. The behaviors carved into the savage’s 
system by Lamarckian inheritance would overpower his puny attempt to 
imitate his betters” (2004: 83). This double standard – progress for some 
but not for everyone – gave rise to the typical mixture of optimism and 
pessimism in neo-Lamarckian discussion of race and social progress. 

 Along with this ambivalence comes the second exquisitely neo-
Lamarckian way of racism. We need to keep in mind that neo-Lamarck-
ians inflated the concept of race to include not only the blood or germ 
plasm but also social habits and cultural traditions. Cultural habits 
became fixed into biological instincts and milieu influenced blood 
(Stocking, 1968; Bowler, 2009); the boundary between the social and 
the biological was porous. This enlarged racial terrain was fertile ground 
for racists. 

 For instance, social scientists took from Lamarckism an argument 
against the possibility of racial integration. The weight of past tradi-
tions became, in this discourse, an obstacle to present moral progress. 
Not a defective germ plasm but the embodied persistence of habits of 
thought made it impossible to overcome racial hierarchies. This racist 
version of degenerationism resonated among American sociologists 
under Spencer’s influence, such as Charles Ellwood, at the University of 
Missouri, who wrote:

  The negro child, even when reared in a white family under the most 
favorable conditions, fails to take on the mental and moral charac-
teristics of the Caucasian race ... . His natural instincts, it is true, may 
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be modified by training, and perhaps indefinitely, in the course of 
generations; but the race habit of a thousand of generations or more 
is not lightly set aside by the voluntary or enforced imitation of 
visible models, and there is always a strong tendency to reversion. 
The reappearance of voodooism and fetishism among the negroes 
of the South, though surrounded by Christian influences, is indeed 
to be regarded as due not so much to the preservation of some prim-
itive copy of such religious practices brought over from Africa as 
to the innate tendency of the negro mind to take such attitudes 
toward nature and the universe as tend to develop such religions  6  . 
(1901, quoted in Stocking 1968; see on the complexity of Ellwood 
position: Cravens, 1971; Degler, 1991; McKee, 1993; Breslau, 2007; 
Turner, 2007)   

 Through these discourses, neo-Lamarckism contained great potential 
for racism and classism. Not all neo-Lamarckists were thoroughgoing 
racists, though. More often than not, their views consisted of a mixture 
of liberalism and exclusion befitting the ambivalent nature of soft inher-
itance (see also McKee, 1993). But no matter how much social optimism 
or pessimism was mixed in, neo-Lamarckism offered a conceptual basis 
by which to claim that specific groups or races were damaged by their 
long-term exposure to poor environments or habits. Their germ plasm 
was permanently poisoned or weakened by the influence of these expe-
riences. The inertia of past legacies was destined to prevail over present 
reform efforts. This conceptual arsenal would be vital to the soft-hered-
itarian right-wing of the eugenic movement    .7 

  The 1910–1911 alcohol controversy: political ambiguities of 
nurturism 

 Caleb Williams Saleeby (1878–1940) was a Scottish doctor, chairman of 
England’s National Birth-Rate Commission, and vice-chairman of the 
National Council for Public Morals. He was one of the most vocal and 
eccentric figures in British eugenics, representing an alternative nurture-
based line of the movement. As a physician rather than a professional 
biologist, Saleeby adopted a flexible understanding of heredity that 
changed across different publications; it is difficult to effectively frame his 
position (see also Stone, 2002). He recognized the importance of Galton’s 
and Weismann’s hard-hereditarian arguments (Rodwell, 1997) but also 
highlighted several phenomena that in practice escape sequestration of 
the germ plasm. The two sides of the dispute on heredity (i. e. hard and 
soft), he believed, were “fooled by the words” (1910a: 37). He was, in sum, 
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a pluralist about heredity, who believed that Weismann and Lamarck 
could be reconciled (although he is often deemed a Lamarckian, though 
incorrectly, see Adams, 1990; Stepan, 1991; Woiak, 1998). 

 This pluralistic view of heredity had implications for his eugenic views. 
The believer in eugenics, he wrote, needs to dissociate himself from 
the “cardinal assumption” of neo-Darwinians that “nothing can alter” 
the germ plasm (1914: 16). The eugenicist has been “too apt to accept 
without analysis the modern rejection of Lamarckianism, believing that 
‘acquired characters are not transmitted’” (1910a) thus embracing that 
“fantastic neo-Darwinian biology which asserts ... that parental nurture 
does not affect offspring.” It was therefore necessary to take a less rigid 
view of heredity in which “some influences affecting future parents 
will affect the character of their offspring” (1914: 15). These influences, 
however, were in his case mostly degenerative. 

 Saleeby’s philosophical sources were also peculiar for a British eugeni-
cist. He dedicated his  Progress of Eugenics  (1914) to “teacher and friend” 
Henri Bergson, illustrating the vitalist, anti-mechanistic influence in 
his work (Rodwell, 1997). Through his unusual mixture of Galton and 
Bergson, Saleeby wanted to make of eugenics “more than a glorified mate-
rialism.” We “want not germ-cells but people,” he wrote (1914: 24). 

 A further feature of Saleeby’s work was his distaste for biometry, a 
science that “measures everything but life” (1910b). Karl Pearson was 
his archrival and one of the main targets of his invective: Saleeby often 
described him as a fanatic and an armchair eugenicist who lacked 
any sense of reality and humanity. Pearson (hard-hereditarian but 
non Mendelian) represented “nature first” eugenics, whereas Saleeby 
endorsed what he called a “nurtural eugenics,” conceived as “the sum 
of all the influences which nourish, mould, and modify the individual” 
and which therefore included education, social reform, and philan-
thropy. These progressive projects were not, in this schema, antithetical 
to eugenics (1914: 24, 33). 

 Saleeby’s nurtural view may be mistaken,  prima facie , for a more liberal 
form of eugenics, albeit always framed in moralistic language. And he 
certainly did have more progressive views than mainstream eugenics 
allowed. He attacked the class bias of many eugenicists and asserted the 
importance of education and adequate nurturing for every child. He was 
also active in promoting votes for women, though he insisted on the 
eugenic role of mothers. And his ideas about segregation and steriliza-
tion were undoubtedly more humane than Pearson’s. 

 For his part, Pearson expressed no egalitarian ideals – quite the oppo-
site – and in no way can he be defined a leftist thinker despite his 



A Political Quadrant 103

 self-proclaimed socialism and his progressive (for the time) views on 
gender. His positions were among the harshest in the eugenics move-
ment; revealingly, he argued that a high infant mortality rate was a net 
benefit for the population as a whole. Saleeby mocked his position as the 
“better dead” school: given the radical imbalance between heredity and 
environment, for hard-hereditarians (non-Mendelians) à la Pearson the 
best solution to social problems was to get rid of the defective stocks and 
not waste time with reforms. Saleeby preferred “preventive eugenics,” 
defined as “the protection of parenthood from the racial poisons,” in 
parallel with preventive medicine (1914: 31; for analogy with Latin 
American eugenics, see Stepan, 1991). 

 No matter his good intentions, though, Saleeby’s belief that patho-
genic agents such as alcohol could poison heredity meant that, in prac-
tice, his soft-hereditarianism was close to biosocial degenerationism. 
The children of alcoholics were not only born already damaged but on 
account of their acquired intoxication also were “on the average less 
capable of citizenship” and therefore in need of extended social control 
(1909). It is true that Saleeby wrote on race regeneration (1911), not just 
degeneration. But he mainly hoped to prevent racial poisoning. 

 Like right-wing soft hereditarians, he was obsessed with degenera-
tion and relatively little attracted by the beneficial effects of the envi-
ronment. As Woiak acutely notices, he “never suggested ... that the 
increased stature or fitness of individuals who had benefited from 
sanitation or welfare reforms might be transmissible to offspring” 
(1998: 321). When it came to discussing positive influences, Saleeby 
denied the possibility of transmission. In summary, his case illustrates 
how a nurture-first strategy could easily merge with a “fanaticism for 
eugenics” (Rodwell, 1997). 

 Both Pearson and Saleeby claimed to be the authentic interpreter of 
eugenic thought and, especially, of Galton’s legacy. This contest for the 
spirit of eugenics was perfectly reflected in their 1910–1911 debates 
on alcoholism. Saleeby led the so-called temperance doctors group, 
which argued that alcohol had degenerative effects on the germ plasm 
of present and future generations and called for prohibition. Pearson 
campaigned passionately on the other side. Heredity was hard; there 
was no such a thing as an alcohol-triggered racial poison capable of 
producing filial degeneracy. 

 The debate (covered by Farrall, 1970, chapter 7; Searle, 1979; and 
especially Woiak, 1998) was sparked by the publication in 1910 of a 
study by Ethel Elderton, a researcher at the Galton Laboratory, under 
Pearson’s supervision. The results were counterintuitive, provocative, 
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and controversial. The report overtly challenged the evidence and argu-
ments of the temperance doctors and denied the existence of a relation-
ship “between parental alcoholism and defective health in the children.” 
Elderton and Pearson claimed that “the children of the intemperate are 
healthier than the children of the sober” – an indirect effect, they said, 
of the stronger constitutions of people who were tempted to drink. They 
also challenged the common-sense view that defects in offspring – for 
example, degenerative eyesight – were connected to parental drinking. 
There was, they said, “a larger percentage of normal eyes among the 
children of drinking parents than among the children of sober parents” 
(Elderton and Pearson, 1910). 

 Uproar followed. Given the vast public policy implications of their 
argument, the controversy spilled over to newspapers and professional 
journals. A vast group of doctors, social reformers, and social hygien-
ists rejected Elderton and Pearson’s conclusions. John Maynard Keynes 
took part in the debate, criticizing some of the study’s statistical grounds 
(Farrall, 1970; Woiak, 1998). The study did have its defenders, though, 
including the demographer Alexander Carr-Saunders (Farrall, 1970). He 
was among the few who focused on the key point in the alcohol debate: 
There was no evidence about the inheritance of harmful characteristics, 
no evidence of filial degeneration. The temperance doctors’ claim that 
“alcoholism on the part of the parents will cause the children to be 
by nature inferior both physically and mentally” was not persuasive. 
With an eye to broader debates on hard and soft heredity, Carr-Saunders 
concluded that the study contradicted “the view that children of alco-
holics are inferior as far as inborn characters are concerned” (1911). 

 In addition to ideological matters, there was also at stake in the debate 
a struggle for hegemony over “the lines of feasible social reform” within 
British eugenics (Elderton and Pearson, 1910; see Woiak, 1998). Pearson 
and his lab represented the side of negative eugenics: If one wanted 
real knowledge on how to reform society, and not just “untrained 
philanthropy,” one had to mind defective inborn qualities, not environ-
mental factors. Their point was that alcoholism was at most a superficial 
symptom of inborn defects, certainly not a poison of the human germ 
plasm. 

 Saleeby represented the other side of the debate, pushing the idea 
that parental drinking would irreversibly destroy the germinal tissues 
of offspring. A few years before the controversy in England, key names 
in psychiatry such as Auguste Forel (1908; see Bynum, 1984) had even 
coined a name for these direct pathogenic effects on the germ plasm: 
“blastophtoria,” or the poisoning of germ cells. Alcohol intoxication 
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was the chief example of direct pathogenic action. “The spermatozoa of 
alcoholics,” Forel wrote,  

  suffer like the other tissues from the toxic action of alcohol on the 
protoplasm. The result of this intoxication of the germs may be that 
the children resulting from that conjugation become idiots, epilep-
tics, dwarfs or feeble-minded.   

 But not only that. A child of alcoholic parents was an imbecile, and in 
spite of his own abstinence would preserve  

  the tendency to transmit his mental weakness or his epilepsy to his 
descendants ... . In fact, the chromosomes of the spermatozoid ... have 
preserved the pathological derangement produced by the parental 
alcoholism in their hereditary mneme, and have transmitted it to the 
store of germinal cells of the feeble minded or the epileptic, who in 
his turn transmits it to his descendants. (1908: 36–37)   

 Forel called this phenomenon  fausse hérédité  – fake heredity – because it 
represented a perversion, or a degeneration, of what was usually handed 
on from one generation to another (on how Forel actually avoided the 
trap of claiming explicitly the inheritance of acquired traits, see Bynum, 
1984). 

 Saleeby moved within this broader medical framework of toxins 
poisoning the germ plasm “of subsequent offspring” (1914: 212). He 
defined racial poison as “a substance, of whatever nature, which injures 
the offspring through the parent or parents, and is thus liable to  originate  
degeneracy in healthy stocks.” Strychnine and boric acid were deadly 
only to the exposed individual, but a racial poison “whether or not 
injuring the individual who takes it, is liable to injure the race of which 
he is the trustee.” Strychnine and boric acid were hygienic problems. 
Racial poisons were eugenic problems (1910b). Saleeby’s racial poisons 
included alcohol, venereal disease, lead, and morphine. Having prac-
ticed medicine in the slums of Edinburgh and York, he also thought of 
these degraded areas as toxic factors, which “directly conduce to alco-
holism and sexual immorality, and thus to racial poisoning and destruc-
tion” (1914). 

 Unsurprisingly, Saleeby was not happy with Elderton and Pearson’s 
report. He accused the authors of having cherry-picked figures. He insisted 
that there were numerous ways in which alcohol could taint otherwise 
healthy stocks and plenty of studies supporting his case. He claimed “the 
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old belief in the bad quality of children conceived during drunkenness” 
(quoting Forel, 1910a) had been proven by a turn-of-the-century Swiss 
study. In response, Pearson eviscerated the study. Saleeby also quoted 
a “Norwegian study” (Mjoen) that argued “the enormous increase of 
idiots came and went with the brandy” (1914: 237). And he was not 
above dirty tricks. For instance, he claimed to have been “informed that 
a large German brewery is widely using Professor Pearson’s conclusions 
for the purposes of advertisement” (1910c). Pearson, Saleeby contended, 
encouraged drunkards to breed. 

 Saleeby’s intentions were good: He wanted a eugenics that would 
welcome “all agencies that make for better nurture.” But it is doubtful 
that, had he been in charge of a social policy program targeting alco-
holism, his measures would have been less exclusionary than any 
Pearson might have devised. He not only embraced the usual eugenic 
logic that “the feeble-minded, and the alcoholic, and the insane, and 
those afflicted with venereal disease, must be so guarded and treated in 
future that they shall not become parents at all” (1914: 77), but he also 
called for restricting the citizenship rights of both alcoholics and their 
children (1909). Like most Edwardian reformers, Saleeby never focused 
on structural problems such as unemployment or inequality. Instead 
his concern was “personal failings.” These were, he thought, “the more 
easily remediable sources of infant mortality, physical deterioration, and 
racial decline” (Woiak, 1998). 

 Furthermore, if one takes seriously Saleeby’s conviction that “ailments 
acquired by parents because of their alcoholism would appear in their 
offspring” (Farrall, 1970: 270) and that slums lead directly to alcoholism, 
the logical result is massive intoxication of the germ plasm of people 
living in degraded areas. This could only mean that cities were putting 
out generation after generation of degraded individuals. On Saleeby’s 
accounting, the numbers of present and future defectives would have 
exploded beyond the worst-case scenario of even the harshest hard-he-
reditarian à la Pearson. 

 Meanwhile Pearson’s position, which was no less fanatical than 
Saleeby’s, had an unexpected egalitarian potential. As much as he 
opposed social reform, he also was an enemy of moralistic conclu-
sions and sketchy speculations based on nonexistent evidence. While 
his unyielding hard-hereditarian discourse left no space for aid, it also 
left the children of alcoholics untarnished: filial germ plasm would 
not be damaged by parents’ vices. Although alcoholism could be the 
product of defective stock, in the case where it was not, and the stock 
was healthy, the germ plasm, and therefore the potential, of future 
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generations remained both intact and guarded against toxic environ-
mental influence. Where Saleeby, in deterministic fashion, saw doom, 
Pearson saw a new start. Leftist hard-hereditarian eugenicists made 
similar arguments. As Julian Huxley noted in 1949, Mendelism “makes 
it clear that even after long-continued bad conditions, an enormous 
reserve of good genetic potentiality can still be ready to blossom into 
actuality as soon as improved conditions provide an opportunity” 
(1949  8  ). The argument can be originally found in Alfred Russel Wallace 
(1892) when he claimed that it was a “relief” that Weismann was right 
since this implied that “all this evil and degradation [of our present 
social arrangement] will leave no permanent effects whenever a more 
rational and more elevating system of social organization is brought 
about”. As we shall see soon, this  topos  had a major influence in Soviet 
debates on the politics of heredity    .9   

  Ernest William MacBride: the inhumane Lamarckian 

 The ambiguities and slippery terrain of the alcohol debate, especially 
Saleeby’s nurturist position, dissolve in the unequivocally racist posi-
tions endorsed by the embryologist Ernest William MacBride. 

 Professor of zoology first at McGill University in Canada and then at 
Imperial College London, MacBride (1866–1940) was the most famous 
neo-Lamarckian biologist in the British Eugenics Society. He strongly 
opposed the materialism he found in Darwinian views; Lamarckism 
seemed to him the basis of a less mechanistic view of evolution and 
eugenics (Bowler, 1983, 1984). He was also a scientific supporter of Paul 
Kammerer in spite of the radically opposed political implications they 
drew from their work. In the last years of his life, MacBride expressed 
Nazi sympathies. 

 It is therefore easy to be cynical about Arthur Koestler’s description 
of MacBride as the “Irishman with a heart of gold” (Bowler, 1984). 
MacBride in fact had little sympathy for lower social classes or his fellow 
Irishmen. As an Ulster Protestant and a political conservative, he was a 
staunch exponent of scientific racism, always ready to denigrate non-
Nordic populations and oppose integration between races. He was a key 
figure in the renaissance around 1920 of “racial hibernophobia,” which 
reframed the Irish question around “racial opposition ... between Irish 
Mediterraneans and Nordic Britons.” According to this racist argument, 
Ireland presented a “more acute and dangerous” case than other coun-
tries given that here Nordic and Mediterranean “confronted each other 
directly without, as elsewhere, being separated by Alpines” (Douglas, 
2002). 
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 Nor did MacBride’s heart of gold shine when he advocated extreme 
eugenic measures, including compulsory sterilization “for the economic 
sin of producing more children” than one was able to afford (MacBride, 
1930). He even celebrated, in extremely Malthusian terms, the fact that 
the only prosperous district in India had been hit by an inundation that 
“had drowned 700,000 people in twenty minutes” (1926). 

 Far from an obstacle to MacBride’s racist rhetoric, Lamarckism was 
one of its pillars. He relied on Lamarckism to justify racism and clas-
sism. Races “acquired their characters as a reaction to their different 
environments” (1924: 241), MacBride claimed, and environmental 
history deposited in them different biological memories. These memo-
ries were “the acquired characters, or better, the acquired reactions of 
the organism, slowly gained in its struggle with the environment”. 
Modern racial typologies resulted from the accumulation of these 
different memories. The Nordic race, for instance, learnt its “indomi-
table courage” in the struggle against the “bleak climate of their old 
home” (1924: 243). Conversely, the Mediterranean race, formed in a less 
invigorating climate, was “characterized by a mercurial temperament, 
prone to quarrel and quick to take revenge ... . When they drift into the 
town they tend to form the ‘submerged tenth’ i.e. the inhabitants of the 
slum.” The Negro, of course, was “a thoroughly tropical animal” (1924: 
242, 244–245). 

 MacBride even claimed that since racial distinctions were acquired 
in a Lamarckian rather than a Mendelian fashion, they become harder 
than hard heredity. He argued that whereas Mendelian mutations under 
certain circumstances could revert to a normal type, this could not 
happen with acquired characteristics:

  Racial distinctions ... are the most deepseated differences which 
divide mankind; racial characters are the epitome of a long evolu-
tional history extending over tens of thousands of years – they are 
the embodiment of a whole hierarchy of memories, disposition, and 
traditions. (1927)   

 At least when it came to the past, soft heredity was more stable than 
hard heredity. When it came to the present, though, heredity was soft 
and unstable, open to environmental influences – but, again, only path-
ogenic ones. Here the rhetoric of racial poison furnished supplemen-
tary arguments for MacBride’s racist and classist discourse. “In addition 
to racial differences” MacBride wrote, “we have to consider the effects 
of germ-weakening” which “seems to arise most readily in large towns 
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under conditions which favor overcrowding and unhealthy conditions 
during conception” (1924: 247). Not only was the past germ plasm 
of inferior races porous to the enervating conditions of their original 
environment – as in the case of the Irish – but it was still worsened in 
modern times by the pathogenic influences of degraded environments 
where these populations tended to live. MacBride cited the “the slums 
of Liverpool and Glasgow,” filled “with a stunted population of so-called 
Celts from Wales and Ireland, really belonging to the Mediterranean 
race” that “breed like rabbits” (1929, quoted in Douglas, 2002). 

 The double standard by which MacBride considered negative traits 
always acquirable and positive ones beyond transmission was the clearest 
mark of his right-wing Lamarckism. If Lamarckism can be opened to a 
dialectics of degeneration and regeneration, regeneration never emerged 
in MacBride. The relationship between past and present was completely 
asymmetric in favor of the former:

  The tacit assumption of philanthropists all through the eighteenth 
and nineteenth centuries was that the differences between men were 
due to circumstances and could be abolished by education. Whilst in 
the last resort racial differences are due to circumstances operating 
through thousands of years, yet the idea that education and envi-
ronment  acting through one or two generations can cancel the work of 
thousands of generations is singularly futile . The inferior races can be 
trained in civilized habit and kept in them so long as the superior 
race is in control, but left to themselves they revert to the stage in 
development appropriate to their inborn psychic equipment. (1924: 
245–246; my italics)   

 As this passage demonstrates, MacBride’s Lamarckism came to resemble 
hard-hereditarianism. As Peter Bowler writes:

  By insisting that the effect could only work over many generations he 
had converted Lamarckism into a hereditarian philosophy of nature, 
at least for all practical purposes. New habits might direct the long-
range course of evolution, but one could not expect them to have any 
immediate effect in altering the inherited character of the organism. 
(1984: 249)   

 The tendency of Lamarckism to creep into something like the fatalism 
of hard heredity was not unique to MacBride, but it was particularly 
acute in his case. His comfort with hard heredity – though we must 
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stress that he was not a hard-hereditarian, but merely acted like one by 
asserting the power of an inherited and essentially unalterable biological 
memory – was certainly singular for a Lamarckian. 

 In the last years of his life, MacBride’s positions became ever more 
extreme. MacBride trained in Germany in his youth and, according to 
Pauline Mazumdar, maintained intellectual links with German biolog-
ical and political thought, which may explain why he found Nazism 
appealing (Mazumdar, 1992; Bowler, 1984). He resigned from the 
Eugenics Society in 1931, apparently over an editorial row, (Hodson, 
1988) but his extremist politics may have been the underlying cause 
(Bowler, 1984). 

 In 1930 he wrote in  Nature  of forced sterilization and the following 
year, again in  Nature , he railed against “humanitarian sentiment acting 
in ignorance of the laws of biology” as a “most dangerous thing” 
producing “devastating results” (MacBride, 1931). In 1936, yet again in 
 Nature , he asked rhetorically why we should “preserve as progenitors of 
the next generation people who – morally, mentally, and physically – 
are just as the deformed chamois and deer” (MacBride, 1936). The article 
was so scandalous – especially considering the political situation in 
Germany – that biochemist and historian Joseph Needham sent a letter 
to the editor protesting doctrines “so dangerous to humanity, receiving 
the imprimatur of what is perhaps the most famous scientific weekly 
in the world.” Was MacBride serious, Needham asked, in suggesting 
“punishment for the two million unemployed?” (1936) MacBride also 
wrote letters to the  Times  supporting the brutality of Franco’s troops 
(1937a, b). 

 Any suggestion that Lamarckism distinguished itself from hard 
heredity by means of politics, that the former was necessarily an entity of 
the left, must ultimately founder against the shores not only of Saleeby’s 
sins-of-the-father illiberalism, but also of MacBride’s unrepentant racism 
and classism.  

  Left Lamarckians: productive eugenics, environmental 
vitalism, and organic progress 

 That Lamarckism maintains a left-wing aura in spite of association 
with the likes of MacBride owes much to the Austrian-Jewish biologist 
Paul Kammerer (1880–1926), an indispensable figure of left-Lamarc-
kian eugenics and of our quadrant. His scientific story, disgrace, and 
suicide permanently scarred the image of Lamarckism in the West, even 
among sympathizers. Only Lysenkoism brought greater devastation 
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to the perception of Lamarckism outside the Soviet Union. For some, 
such as Koestler and the Soviet makers of the 1928 film  Salamandra , 
Kammerer was a persecuted hero. For others, he was unscrupulous and 
manipulative, a womanizer, and an unreliable scientist who disregarded, 
consciously or unconsciously, the results of his experiments in favor 
of his ideological presuppositions. Alma Mahler, his assistant-turned-
lover, reputedly said, “ Somewhat less accurate records with positive 
results would have pleased him more ” (see comments in Gliboff, 2006; 
Weissmann, 2010). 

 Kammerer’s life epitomizes many of the ideological battles of his 
time: Mendelism versus Lamarckism, socialism versus conservatism, 
the struggle against anti-Semitism – conflicts that, in the end, became 
unbearable for this creative and unconventional scientist. 

 After quickly summarizing Kammerer’s scientific contribution and 
cultural significance in his own time – the critical literature (Bowler, 
1983; Gliboff, 2005, 2006), including a recent scientific rehabilitation 
via epigenetics, (Vargas, 2009; Pennisi, 2009; see a response in Wagner, 
2009; Weissman, 2010; Gliboff, 2011) is vast and doesn’t need to be 
retold here (see also Koestler, 1971 and Logan, 2013 for a more sympa-
thetic treatment) – I want to focus instead on what historian Mark B. 
Adams has called the “last chapter” of biologists’ writings: the eugenic 
speculations that typically come after they have made their scientific 
arguments. Kammerer’s soft-hereditarian eugenics show one of the lost 
tracks in the relationship between biology and society. His “produc-
tive eugenics” – which he also called “environmental vitalism” and 
“organic progress” – are a peculiar and mostly forgotten politics of 
heredity. 

 Kammerer believed in the productive power of the environment. 
However, his theory differed from many post-1945 leftist appropriations 
of environmentalism because he saw in environmental change not an 
egalitarian measure to be taken starting from scratch for each generation 
but something that could be passed on and “enter into the life-sap of 
generations” (quoted in Koestler, 1971: 28) – an  acquired  characteristic. 
The term “productive eugenics” (1924; see Logan, 2013: chapter 5) has 
to be understood as more than a criticism of the mainstream selectionist 
eugenics that could only change the relative distribution of good and 
bad genes without creating new traits. Rather, Kammerer’s eugenics was 
productive because it could transform political action into an “organic 
technology,” ( organische und   soziale  Technik, 1920) which could leave a 
positive legacy for future generations. This progress became therefore an 
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“organic progress,” which touched and modified the individual body, 
not just the  Kultur  or civilization:

  All progressive measures, at home and in school, private and public 
welfare endeavors, education, administration and government, are 
endowed with a new and more far-reaching importance when dealing 
with the theory of the inheritance of acquired characteristics. Only 
then all these institutions serve not only the fleeting moment and the 
individual, but also eternity and the generation. No wonder, there-
fore, that everybody professing reactionary tendencies, in private and 
public life, fervently combats the contention that personally acquired 
characteristics somehow, and at some time, can be transmitted ... If 
acquired characteristics cannot be passed on ... then no true organic 
progress is possible. Man lives and suffers in vain. Whatever he might 
have acquired in the course of his lifetime dies with him. (1924: 
17–18, 30)   

 This was the politico-philosophical tenor of Kammerer’s science and 
of the debates around left neo-Lamarckism in the 1920s. Politics was 
everywhere in that battle, fought over the mutated protuberances of 
terrestrial-turned-aquatic toads and the acquired coloration of skilfully 
trained salamanders. 

   Kammerer’s sociocultural context 

 Kammerer was a product of the Institute for Experimental Biology in 
Vienna. Known as the Vivarium, the Institute was often seen as “a snotty, 
Jewish institution” (Gliboff, 2005a), a place where liberal and alternative 
views of biology were promoted. The head of the zoology department 
and cofounder of the Institute was Hans Przibram, scion of a rich Jewish 
family and a famous experimentalist who starved to death with his wife 
in a Nazi concentration camp in 1944 (Deichmann, 1996). 

 In the first Austrian Republic – the independent Austrian state of 
the interwar years – scientists such Eugen Steinach, Julius Tandler, and 
Kammerer himself pioneered a malleable and developmental view of 
biology (Logan, 2013). These scientists understood heredity as flexible, 
shaped directly by the environment via the mediating function of the 
hormones: heredity was “soft wax in our hands,” “just like soft clay in 
the hands of the modeler or hard steel in the hands of the machinist” 
(Kammerer, 1920, see Gliboff, 2005). These Austrian biologists worked 
to fuse endocrinology and Lamarckian heredity in order to destabilize 
essentialist categories and boundaries – race and gender in particular. 
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 Rejuvenation and regeneration would promote biological transforma-
tion of humanity. These were not only abstract ideas but also a range 
of invasive techniques. Steinach’s methods for rejuvenation included 
testicular transplantation, vasoligatation, and vasectomy. Kammerer 
suggested using testicular implants to influence the sex drive in homo-
sexuals and hermaphrodites and administering mild radiation to 
women’s ovaries to increase their capacity for breastfeeding (1920). 

 Rather than emphasize degenerative processes and harmful environ-
mental influences on the germ plasm as right-wing Lamarckians did, the 
Austrian group sought to revive humankind in both a literal and a more 
general, utopian sense. Against the destructive effects of the  mechanische  
 Technik  that he witnessed with horror during World War I (Gliboff, 
2006), Kammerer sought a utopian and productive  Lebenstechnik  “aimed 
to provoke those qualities that are of a higher development and advan-
tageous to the individuals and their offspring.” His goal was not only to 
eliminate sickness but also to improve humanity such that even a state 
of health would mean something greater.  

  Kammerer’s experiments 

 Kammerer enjoyed a reputation as an exceptionally gifted scientist who 
primarily worked with reptiles and amphibians. Many of his experi-
ments on the inheritance of acquired characteristics were conducted 
with toads, salamanders, and newts. His best-known experiment, with 
the midwife toad ( Alytes   obstetricans ), precipitated the 1926 scandal that 
destroyed his career and likely triggered his suicide. 

 Kammerer wanted to see if he could induce midwife toads to change 
their reproductive habits. The toads mate on land, but Kammerer tried 
to force them to reproduce in water. Not many progeny survived, but 
the few that did displayed altered behavior. The sixth and final genera-
tion of the experimental toads took to breeding in water. But changes 
came even earlier. After the third generation, a novel morphological 
structure developed: “a rough, blackish nuptial pad on their fingers and 
forearm” that helped the male seize the female in the slippery aquatic 
environment (1924: 53). A new adaptive characteristic seemed to have 
been acquired. Kammerer found other new characteristics arising in the 
“modified” toads: enlarged body, stronger arm muscles, and conver-
gence of the forelimbs, all seemingly proof of “functional adaptability” 
(1924). 

 Kammerer’s results were challenged from many theoretical points of 
view. The first critical point had earlier been raised by Weismann – atavism. 
Since toads are originally a water-breeding animal, the appearance of the 
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nuptial pad could simply have been a reversion to the animal’s original 
state, not the inheritance of a new acquired characteristic. The objection 
was as much scientific as political: Kammerer had shown a retrogres-
sion, not a progression toward a new adaptive trait. Other critics argued 
that Kammerer actually had performed a “Darwinian experiment” by 
exerting selective pressures on the few surviving eggs (see a reiteration 
of the critique in Gould, 1980: 81). 

 But the real trouble for Kammerer was not conceptual disagree-
ment. In 1926, G. K. Noble, a zoologist from the American Museum 
of Natural History, went to Vienna, where he studied Kammerer’s only 
remaining specimen of the modified midwife toad (original experiments 
were conducted two decades before). What Noble found was shocking: 
the nuptial pad was a forgery, the product of an India ink injection. 
A few weeks later, Noble exposed Kammerer in  Nature . “The only one 
of Kammerer’s modified specimen of  Alytes  now in existence lacks all 
traces of nuptial pads,” Noble wrote. “Whether or not the specimen ever 
possessed them is a matter for conjecture” (1926). 

 The effects were devastating. Many of Kammerer’s enemies, including 
major figures in genetics such as Lenz in Germany and Bateson 
in England, were very pleased. Some of his sympathizers, such as 
Jennings, Przibram, and MacBride, were either put off or tried to defend 
Kammerer’s cause. Kammerer himself, who was not present during 
Noble’s visit, did not dispute the doctoring of the specimen but claimed 
he was not involved (for an alternative explanation, see Gliboff, 2005). 
A “great friend of Soviet Russia” (quoted in Babkov, 2013: 526), amid 
the scandal, Kammerer turned down a recently offered appointment in 
Soviet Union. A few weeks after the publication of the  Nature  article, he 
shot himself in a remote area of northern Austria. 

 However, the midwife toad experiment was not Kammerer’s only signif-
icant one. From salamanders he was able to obtain an acquired change in 
reproductive habits and coloration. And he actually considered his work 
with  Ciona   intestinalis , a tunicate or sea squirt, his “deciding experiment” 
(1924) on the inheritance of acquired characteristics. He amputated the 
sea squirt’s siphons and found “new siphon tubes became longer upon 
regeneration than the original tubes and that the complete elongation 
was inherited by the next generation.” It was not, Kammerer claimed, 
the regeneration that was inherited but rather “a locally increased inten-
sity of growth.” With his typical flourish, Kammerer concluded:

  The long-siphoned sea-squirts with regenerated germ-plasm give birth 
to a progeny also long-siphoned. I hope that in this way I succeeded 
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in cutting the Gordian knot, not like Alexander the Great with a 
sword, but with a dissecting knife. (1924: 126)   

 In his work on  Ciona , Kammerer tried to reconcile Mendelism and 
Lamarckism (on Kammerer as an Alt-Darwinist, the old-Darwinian school 
before the rise of Weismann’s polarizing views, see Gliboff, 2011). He 
claimed that only new characteristics, which possess “a great radiating 
power,” could pass from the soma to the germ plasm and thus could 
become heritable (1924: 105). With respect to previously held traits, 
instead the standard Mendelian rule applied. 

 His experiments with the blind cave-dwelling salamander  Proteus  were 
also significant, considering their policy implications and the media 
coverage they received. Kammerer claimed to have redeveloped the 
sight of this  blind  animal through alternating exposure to red light and 
daylight. “The atrophied visual organ of the blind and bleached newt 
 Proteus ” was developed “into a seeing eye” (1924: 39), literally resusci-
tated from its degeneration. The experiment raised plenty of objections, 
to which Kammerer replied, again in his characteristic style, “The blind-
ness of the newt is nothing compared to the blindness of those ‘who will 
not see’” (1924: 177). 

 The political message of all these experiments was clear, and, although 
long-since rejected by most scientists (see Bateson, 1913; Cock and 
Forsdyke, 2008), well-received by newspapers. The  New York Times  cele-
brated Kammerer during his lecturing trip to New York as “Darwin’s 
successor” (New York Times, 1923). Regeneration was possible, human-
directed evolution was no longer unthinkable, species could be altered, 
old defects could be fixed, and improvements could be inherited so that 
progress would not disappear with each new generation. Eugenics need 
not limit itself to selecting the fit; a “race of supermen” ( Daily Express , 
1923) could be actively bred. Kammerer was happy to contribute to 
the sensationalism, assuring the  Times  that “the next generation of 
Americans will be born without any desire for liquor if the prohibi-
tion law is continued and strictly enforced” (New York Times, 1923; see 
Weissman, 2010; Gliboff, 2006, 2011; Logan, 2013).  

  Kammerer the eugenicist 

 Like Saleeby and the Soviet eugenicists, whom we will explore next, 
Kammerer wanted to build a new kind of eugenics, one that differed 
from the European and North American mainstream. In order to do so, 
he first had to show that mainline eugenics – with its aggressive rhetoric, 
fantasies of degeneration, delusion of “superior races,” and rejection 
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of “all measures for human welfare, such as medicine and hygiene” 
as “obstacle[s] to progress” (1924: 261–262) – was an adulteration of 
Darwinism. For Kammerer, “genuine Darwinism,” much like socialism, 
was a doctrine not of degeneration but of “upward development”:

  A reaction among Darwin’s successors has striven arbitrarily to sepa-
rate the last part of this simple and evident doctrine and to give it 
out as the whole of Darwinism. If the struggle for existence is praised 
as a progressive principle, the weeding-out by selection as a produc-
tive instrument, then Darwinism becomes anti-Darwinism and the 
theory of evolution a doctrine of retrogression. (1924)   

 Kammerer believed than an emphasis on the inheritance of acquired 
traits would challenge this “caricature of Darwinism.” Here he sailed 
the same sea as other Lamarckians who wanted to put the environment 
first, but, unlike Saleeby or MacBride, he used the primacy of the envi-
ronment to destabilize racialist assumptions. Race was not a matter of 
eternal entities or “irreconcilable differences.” Environment and devel-
opment meant that race was a contingent fact – it had changed in the 
past and could change again in the near future. “Newborn negro chil-
dren have skins that are no darker than the adult Italians’ or Greeks’, but 
become dark in a few weeks,” he wrote. “Egyptian babies require three 
years to develop the typical skin coloring (1924: 266). 

 There were historical and developmental dynamics in race formation, 
and, with an eye toward the future rather than the past, this meant 
that modern environments may efface “the distinguishing marks of 
race.” Common environments could make different races homogenous 
(268, 279). Mirroring Franz Boas’s 1910 study showing the remarkable 
plasticity of immigrants’ skulls since their arrival in the United States, 
Kammerer claimed:

  Not only are racial marks that show on the surface of the body (such as 
the color of the skin, eyes, and hair) capable of adaptation, and of being 
transmitted under different climatic conditions, but even the skeleton 
may be influenced by changes in the environment. (1924: 269)   

 Thus Kammerer reversed the meaning right-wing Lamarckians ascribed 
to race, constructed by environmental influences of past generations. 
For right-wing Lamarckians, the weight of past experience, which in a 
sense became if not eternal as right Mendelians would like, at least very 
difficult to neutralize, hampered any further change in present races. 
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But for Kammerer, past changes were evidence that further changes 
could occur in the future. The American type, bred in the melting pot, 
exemplified such a “new creation.” 

 Because human nature and human heredity could be made and remade, 
the eugenicist could aim for “the perfection of mankind” (1924: 283). 
Cooperation, not competition, would join the inheritance of acquired 
characteristics, and these two powers would advance the organic regen-
eration of humankind. In visionary, utopian style, Kammerer wrote:

  We are going to avail ourselves of a power (the inheritance of acquired 
characteristics) for the purpose of regeneration and the acquisition 
of some other power (the urge for mutual aid lying dormant) that, 
in the course of generations, they may bring about regenerative 
results. ... There is an inheritable regeneration: we may, we can, we 
must apply it! (1924: 283–284)   

 This confidence in powers of regeneration was the distinguishing mark 
of left Lamarckism. Whereas right-wing – mainstream – Mendelians 
insisted on the permanency of pure racial lines, and right-wing 
Lamarckians adopted an “asymmetry” (Logan, 2013: 93) between nega-
tive and positive influences, Kammerer’s flexible heredity relied upon 
“the enormous regenerative power of the environment.” For Kammerer, 
the environment was fully loaded with progressive egalitarian values: 
“Whatever resulted from harmful environment, and was passed on, 
must be possible of elimination by changing the environment for the 
better” (1924: 297). Heredity was freed from any limiting force. Biology 
meant a continuous openness to future opportunities:

  Man has still to acquire sovereignty over the living matter of his own 
self ... Man must acquire the faculty to mold his pliable body and 
brains according to his constructive urges. (Kammerer, 1924: 284)   

 In this organic view, which today we would call biosocial, education 
was the key to achieving “hereditary regeneration.” Again education 
was not a cultural phenomenon but a vital technology, a sort of organ. 
It amounted, Kammerer wrote, “to one of the most striking organo-
technical means to achieve valuable regenerative characteristics, among 
them the instinct for mutual help and the instinctive yearning for 
peace” (1924: 285). 

 It is important to understand Kammerer’s theory not as a departure 
from eugenics but as an alternative form of it. Kammerer was as much a 
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eugenicist as Davenport and Pearson. He was not opposed to the nega-
tive policies of mainstream eugenics and their inhumane language. 
“Surely the elimination of the harmful is an aim worthy of the labor of 
the very best,” he wrote. Humanity could obtain genius through libera-
tion from “the ballast of inferior elements” (1924: 344). But we could 
do more than merely toy with existing traits, as mainstream eugenicists 
sought to do:

  We are in the happy position to reach for a much farther goal. 
Moreover, many a bad trait may be eliminated, not only by prophy-
lactic measures and by suppression, but also by changing it for the 
better. It would really be a pity if it were otherwise, because ever 
so many good tendencies always dwell right close to the bad ones. 
Where there is a superabundance of light, the shadows are the darkest. 
(1924: 298)      

  Left Mendelians 

 The short-lived but hugely interesting life of Soviet eugenics is perhaps 
the best example of another lost track in political biology: left Mendelism, 
which occupies the bottom-left box of our quadrant. 

 By left Mendelism I do not mean the views of leftist scientists who 
were also Mendelians. This attitude is common in the history of genetics, 
where not only liberal views but also overtly leftist and even Marxist 
political convictions have easily cohabited with high-quality work in 
genetics. Left Mendelism refers to a direct and unambiguous commit-
ment to a eugenic project with the goal of socialist transformation. This 
transference from science to politics, as in all positions on the quad-
rant, is based on a strong view of social engineering and on a utopian 
and future-oriented goal of controlling human evolution and turning it 
toward social progress, all elements typical of pre-1945 eugenics. There is 
no intermediate step from the science to the politics, (a reason for which 
I don’t think Kevles’ well-established category of “reform eugenics” 
(1985) for many of the authors here explored is appropriate to express 
their political radicalism and faith in the eugenic credo  10  ). 

 This was the principal position of Soviet eugenics until its final 
destruction in the mid-1930s and of H. J. Muller in particular. Hermann 
Hermanovich, as he was called in the Soviet Union, where he lived 
from 1932 to 1936, had a direct influence on the construction of Soviet 
eugenics. He was also a tragic witness to, and inadvertent accomplice in, 
its ruin (burned by this event, Muller’s post-1945 positions, although 
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remaining profoundly eugenic, became increasingly anti-communist 
and disconnected from the leftist platform he tried to build during his 
Soviet years, as we shall see). 

 Both Soviet eugenics and Muller’s pre-1945 position are enormously 
important in revealing the conceptual dissociation between leftism and 
Lamarckism (the “Lamarxism” hypothesis) and therefore also, symmetri-
cally, between hard-hereditarian eugenics and conservative politics. Left 
Mendelians broke both of these stereotypes. They argued that the germ 
plasm, rather than the environment, was “the most important thing 
that we possess” (quoted in Babkov, 2013: 608), and, at the same time, a 
sign of egalitarian and revolutionary values. Left Mendelians converged 
with left Lamarckians in claiming to use evolution for a socialist trans-
formation of society, but their hope lied in the generative power of hard 
heredity to create a new man, and flourish fully when the disruptive 
impact of an unequal society would be overcome in socialism. 

  Soviet eugenics 

 The Soviet Union became a vibrant center of research in genetics during 
a time when few countries could boast comparable programs, and this 
research was often geared toward eugenics. As Loren Graham writes:

  Observers of its early history are frequently surprised to learn that 
Soviet Russia in the 1920s possessed a strong eugenics movement. 
One might have expected revolutionary Russia, which prided itself 
on opposition to capitalist culture and aristocratic privilege, to have 
stood aside from the movement for “race betterment” which swept 
the world in those years and led to the establishment of eugenics 
societies in dozens of countries. To arrive at this conclusion, however, 
is to carry back into the third decade of this century ideas both about 
eugenics and Soviet views of man which took clear form only in later 
years. (1977)   

 We must therefore excavate the truth of Soviet eugenics. Doing so 
gives us the opportunity to highlight the turbulence that preceded the 
seemingly natural alignment between scientific concepts and political 
values. 

 Soviet  evgenika  was born in research institutions lead by some of the 
most distinguished geneticists of the time, particularly Nikolai Koltsov 
(1872–1940) in Moscow and Yuri Filipchenko (1882–1930) in Petrograd 
(Adams, 1989, 1990). What had been a fragmented and insignificant 
movement in Imperial Russia was bolstered and rapidly institutionalized 
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by the rise of Bolshevism (Krementsov, 2011). The 1917 Revolution 
accelerated the formation not only of genetics research but also of a true 
eugenics movement. Despite the outbreak of civil war, eugenics “entered 
teaching curricula and found a grassroots following in the new Soviet 
Russia” (Kremenstov, 2010). Several Soviet commissars supported the 
movement: “the Commissariat of Internal Affairs (a police organization) 
formally accepted the charter of the Russian Eugenics Society; and the 
Russian Eugenics Society received a small state subsidy” (Graham, 1981). 

 Institutionalized Soviet eugenics began in 1919 at the State Museum 
of Social Hygiene (Krementsov, 2010). Two years later, the Russian 
Eugenics Society was founded “to unite people who do scientific research 
in eugenics and racial hygiene in the Russian Soviet Federative Socialist 
Republic” (Babkov, 2013). The  Russian Eugenics Journal  and the  Bulletin 
of the Bureau of Eugenics , the official paper of the Bureau of Eugenics of 
the Academy of Sciences, were both launched in 1922 (Graham, 1981). 
It was a “Bolshevik eugenics by real Bolsheviks” (Adams, 1990: 154). 

 The ideological affinities between eugenics and Bolshevism only seem 
alien in the eyes of the present, after the crystallization of political-epis-
temological values. In fact, eugenics conformed with the Soviet prefer-
ence for scientific social planning and shaped the imaginary of several 
Soviet Utopias and science fiction of the 1920s (for instance Nikolsky’s 
 In a Thousand Years , 1927, see Stites, 1989). As Krementsov writes:

  Eugenic ideas of “bettering humankind” resonated strongly with the 
Bolsheviks’ early visions of the country’s (and ultimately the world’s) 
future: it is telling that [Nikolai] Semashko and [Grigorii] Kaminskii, 
both commissars of public health, supported eugenics. Like eugen-
icists, the Bolsheviks believed in social progress and in the ability 
of humans to direct it. This congruence of interests allowed Soviet 
eugenicists quickly to institutionalize their field in post-revolutionary 
Russia. Eugenics provided an array of meanings, which helped the 
two groups to develop a common language and to foster the dialogue. 
This shared language also allowed eugenicists to translate their own, 
often quite esoteric, interests into a language understood and appre-
ciated by their patrons. (2010)   

 Koltsov offered one of the first sketches for a global eugenics program in 
post-revolutionary Russia. He divided the discipline into three strands: 
“anthropogenetics,” by which he meant a pure science of human heredity 
(see also Serebrovsky); “anthropotechnique,” the applied dimension of 
anthropogenetics; and “eugenic religion,” which conveyed its most 
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ideological aspects (Krementsov, 2010). Other figures such as Aleksandr 
Serebrovskii, Nikolai Vavilov, Isaak Agol, Solomon Levit, and Mikhail 
Volotskoi would soon become leading representatives of the movement. 
The recent English translation of Babkov’s anthology of early Soviet 
work in human genetics is invaluable in accessing these sources. 

 The first  evgenika  publications included translations of Thomas Hunt 
Morgan; historical overviews of eugenics focused on the Russian roots 
of the movement; family trees and pedigrees of distinguished scientific 
and literary figures such as Maxim Gorky and Leo Tolstoy; articles on 
the impact of culture on selection; “pathographies” of military leaders, 
inventors, and artists; and even a hereditary analysis of the Decembrist 
uprising of 1825. 

 The scientific quality of this material is varied, but it is all politically 
interesting. Soviet eugenics departed significantly from many of the stere-
otypes that were typical of Western right-wing eugenics and racial hygiene. 
The emphasis in  evgenika  is mostly on positive measures: from “enhancing 
the birthrate of the intellectually strongest groups” to arguments for the 
“removal of all legal, economic, and ideological barriers that impede the 
movement of people from various classes of society to the intelligentsia” 
(quoted in Babkov, 2013 ). The literature is future-oriented, highlighting 
the human capacity to take control of evolution and favoring the emer-
gence of an active hereditary type, or, in what Koltsov’s coinage,  homo 
sapiens   explorans . Hard heredity here does not mean enslavement to a 
genetic past but the capacity to shape the genetic future. 

 Significantly, when analyzing controversial issues such as inborn 
criminality or Jewish heredity, the goal of Soviet genetics was to dispel 
stereotypes by, for instance, showing the lack of any significant behav-
ioral difference between Jews and non-Jews and pointing, when neces-
sary, to the appalling social conditions of Jews. Hierarchical discourses 
of racial and social superiority and inferiority were never on the Soviet 
eugenicist agenda (Adams, Allen and Weiss, 2005). Of course, it is fair to 
ask whether this reflected mere accommodation to the new ideological 
setting (Adams, 1990) or whether these were genuine attempts to create 
a socialist route to eugenics. Perhaps both accommodation and sincere 
ideology were at work. 

 Not that every work of Soviet eugenics avoided controversy. Some 
ideas would soon become the target of political attacks. For instance, 
compulsory sterilization laws on the lines of American legislation were 
occasionally proposed. Even worse was a passage by Koltsov in the 
 Russian Journal of Eugenics . He noted that, like American slave-owners, 
“Russian (landed) proprietors ... who had power over the marriage of 
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their serfs and slaves” could have practiced genetic experiments “if the 
laws of Mendel had been discovered a century earlier.” After Hitler came 
to power, these statements were used to claim that genetics was a “maid-
servant for the department of Goebbels” (quoted in Babkov, 2013). 

 It is after 1925 that, Soviet eugenics began to suffer overt ideolog-
ical attacks (Graham, 1977, 1981; Adams, 1990a; Krementsov, 2010). 
In public debates and official publications, opponents proclaimed that 
eugenics was a bourgeois science, that the emphasis on heredity meant 
a betrayal of Marxism and a denial of the importance of social rela-
tionships, that geneticists were trying to smuggle fascist and capitalist 
stereotypes into the USSR under the cover of science. Geneticists were 
decried as Mensheviks and idealists who wanted to promote a theory 
removed from practice. In the minds of these eugenics foes, Lamarckism 
offered a better alternative. 

 Dramatic change came in particular with the “Great Break” of 1929, 
marked by an anti-technocratic spirit and frontal attack on non-political 
experts (Adams, 1990a and b; Krementsov, 1997, 2010). “The ‘Great Break’ 
spelled an end to the role played by professionals as government advisers 
and experts in all areas of the country’s life,” Krementszov writes. “That 
role was now reserved for party bureaucrats and ideologues” (2010). 

 The situation for  evgenika  became untenable. The Russian Eugenics 
Society was closed and its publications suspended in 1930. The 1931 
 Great Soviet Encyclopedia  (quoted in Babkov, 2013: 519–524) defined 
eugenics as a reactionary doctrine, a smokescreen for class interest, 
and a stalking horse for fascism. According to the  Encyclopedia , social 
conditions were the most important – if not the only – factor in human 
development, and it was “completely wrong even to discuss the issue of 
biological inheritance regarding human behavior” (Babkov, 2013: 522). 

 The Nazi seizure of power in 1933, the importance of genetics and 
biology to Nazi ideology, and the emergence of Lysenkoism after 1934 
brought further opprobrium to Soviet eugenics, although genetics 
somehow survived in disguise (Adams, 1990a). The final showdown 
occurred in December 1936, at the fourth session of the Lenin All-Union 
Academy of Agricultural Sciences, where Muller and Lysenko clashed. 
The cancellation of the international genetics meeting in Moscow in 
1937 marked Soviet genetics and eugenics’ ultimate defeat. 

  The ideological issue: Filipchenko’s attack on the inheritance of 
acquired traits 

 At the ideological level, the most serious problem for Soviet geneti-
cists was challenging the Lamarxist equation, the idea that there was 
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“something inherent in a hypothetical Lamarckian theory of heredity 
that made it a substantial buttress for egalitarian political values” 
(Graham, 1981). 

 The debate over Lamarxism was not only intense but, in line with 
Soviet politics generally, a matter of life and death. Filipchenko, the 
most distinguished Russian geneticist, launched a frontal assault on 
the Lamarxist equation by pointing out the many counterintuitive 
and disturbing social implications of the doctrine of the inheritance of 
acquired characteristics. In his 1925  Inheritance of Acquired Traits  (quoted 
in Babkov, 2013: 529; see previous excerpts in Graham, and Adams), he 
described the superficial hopes of soft-hereditarian, neo-Lamarckian or 
proletarian eugenics “to bring new beneficial hereditary features into 
proletariat and peasants through purely outside influences.” He then 
made a case that became famous and remained at the center of future 
debates:

  If inheritance of acquired traits exists then obviously all representa-
tives of this class carry traces of those adverse influences that their 
fathers and grandfathers and remote ancestors experienced for a long 
time. Because of this, our long-suffering proletariat and peasants 
should carry many fewer beneficial hereditary traits and genes for 
valuable specific features than do other classes that lived in especially 
good conditions. (Filipchenko in Babkov, 2013)   

 This was a clever move. Filipchenko was pointing out the inconven-
ient fact that Lamarckian theory implied a “genetic impairment of those 
social classes whom left-wing social reformers wanted to help” (Graham, 
1981). This is exactly the argument right-wing Lamarckians implicitly or 
explicitly advanced to support their view of social or racial degeneration: 
the present germ plasm of certain disadvantaged social or racial groups 
would reflect the “debilitating effects of having lived for centuries under 
deprived conditions” (ibid.). 

 Lamarckists felt “insulted” by Filipchenko’s argument (Babkov, 2013: 
529). Soft-hereditarian eugenicists and anti-Mendelians attempted to 
rebut the notion of permanent genetic scars inherited by the underclass. 
Several Marxist scholars tried to develop sophisticated arguments to 
counter Filipchenko. Some, such as Volotskoi, thought Filipchenko was 
biased in considering only the transmission of pathogenic traits while 
ignoring positive ones (see Graham, 1981). Others thought the argu-
ment was a fair one, but socialism would reverse bad environmental 
effects. The disagreement had a global audience; Muller wrote to Julian 
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Huxley from Moscow to apprise him of developments in the eugenics 
community there. Even when Lamarckians conceded that, because of 
the inheritance of acquired traits, “primitive races existing today have 
inferior genes,” they were quick to add, Muller wrote, that “three gener-
ations of socialism will so change the genes as to make all races equal” 
(quoted in Roll-Hansen, 2005: 214). 

 However, the controversy remained very much open. When, more 
than a decade after Filipchenko’s original paper, Muller repeated it 
almost word-for-word during the dramatic 1936 debate at the All-Union 
Academy, his words were deleted from the conference proceedings and 
“replaced by three inane and meaningless phrases” (Babkov, 2013: 538). 
Muller’s original argument at the debate regarding “the fascist race and 
class implications of Lamarckism,” (letter to Huxley, quoted above) was 
the following:

  It is completely natural to come to the conclusion that because the 
proletarians of all countries, and especially colonial ones, for a long 
time lived in conditions of malnourishment and disease, and had 
no opportunity for mental work and in fact were slaves, then they 
should have become in their hereditary potential a biologically infe-
rior group compared with the privileged classes, as related to both 
physical and mental features. This is true because according to this 
theory such phenotypic characters should have been to some degree 
reflected in the reproductive cells, which develop as part of somatic 
tissues. (quoted in Babkov, 2013: 538)  11     

 But Muller had already lost the political struggle to persuade Stalin 
to come on his side in the hard versus soft heredity battle, as we will 
now see.   

  H.     J. Muller (1890–1967) 

 Hermann Joseph Muller was born in New York City in 1890. A pioneer 
of classical genetics, he was one of the students and collaborators of T. 
H. Morgan between 1912 and 1915 in the “Fly room” (Morgan’s lab) 
at Columbia University. With Morgan (and A. H. Sturtevant and C. B. 
Bridges) he co-authored the seminal  The Mechanism of Mendelian Heredity  
where the role of the chromosomes as “bearers of the hereditary mate-
rial” was formulated (Morgan, Sturtevant, Muller and Bridges, 1915; see 
Allen, 1978). He was awarded a Nobel Prize in 1946 for his work in radia-
tion genetics (mutagenic effects of x-rays on  Drosophila ). But Muller was 
not only a great scientist. He was also a staunch eugenicist. As Diane Paul 
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notes, both Muller’s first and last papers, respectively written at the ages 
of nineteen and seventy-six, “developed a eugenic argument.” His son’s 
middle name was “Eugene” (Paul, 1987). Eugenics was “the leitmotif of 
Muller’s life,” according to biographer Elof Axel Carlson (Carlson, 1981: 
393; see also Carlson 2009). 

 However, Muller’s eugenics was out of step with that of his fellow 
American citizens. Against the reactionary trend of American eugenics, 
Muller wanted to show how genetics “belonged to the political left-wing” 
(ibid.). In a famous 1933 article titled “The Dominance of Economics 
over Eugenics,” Muller attacked the “several serious contradictions” that 
the application of eugenics under capitalism implied: “In order to justify 
the existence of the gross economic and social inequalities ... it has been 
necessary for the apologists of this system to put forward the naïve 
doctrine that the economically dominant classes, races and individuals 
are genetically superior.” To which he objected:

  On theoretical grounds, in fact, there is at least as much reason for 
supposing that the dominant classes represent a selection of socially 
inferior, as of socially superior genetic material. Thus capitalism leads 
to a false appraisal of the genetic worth of individuals, and of vast 
groups, which results in entirely mistaken conceptions of eugenic 
needs. Our economic system, by exalting the acquisition of private 
profits, regardless of at what expense to others they were obtained, 
inculcates predatory rather than constructive ideals. In consequence, 
the ideal set of characteristics which most present-day eugenists and 
the population at large would set up as a eugenic goal, is far from 
the type which would be considered most desirable in a well-ordered 
society. (Muller, 1933)   

 Also in light of these political-ideological motivations, Muller, after a 
Guggenheim Fellowship in Berlin, moved to the Soviet Union in 1932, 
where, on Vavilov’s invitation, he became a leading figure at the Institute 
of Genetics first in Leningrad and then in Moscow (Carlson, 2009). In 
a controversial 1934 text, (published in Graham, 1972), Muller even 
argued for the profound symbiosis between the materialistic view of 
life contained in genetics and the kind of materialism that undergirded 
Marxism-Leninism. 

 Even work done in the Drosophila group, Muller wrote, was the result 
of a direct influence of Marxist thinking (see also his 1929, The Gene as 
the Basis of Life). 
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 The most visible document of Muller’s attempt to align genetics and 
communism during his time in the Soviet Union is the letter he sent to 
Stalin in 1936 as an introduction to  Out of the Night . The letter (in Glad, 
2003; see also Adams, 1990a) was a last desperate attempt to persuade 
the dictator of the natural alliance between eugenics and communism 
in the hope of launching a vast eugenic program in the Soviet Union as 
an alternative to the bourgeois-fascist eugenics of the West. With this 
bold move, he tried to convince Stalin to go with hard-hereditarianism 
rather than Lysenkoism at a moment when the latter was ascendant. 

 Addressed to “Dear Comrade Stalin” from a “scientist with confidence 
in the ultimate Bolshevik triumph throughout all possible spheres of 
human endeavor,” the letter conveyed a profound sense of urgency. 
After flattering Stalin’s “farsighted view and strength in the realistic use 
of dialectic thought,” Muller begged the dictator to consider “a matter 
of vital importance arising out of my own science – biology, and, in 
particular, genetics.” This matter  

  is none less than that of the conscious control of human biological 
evolution – that is, the control by man of the hereditary material 
lying at the basis of life in man himself. This is a development which 
bourgeois society has been quite unable to look squarely in the face. 
Its evasions and perversions of this matter are to be seen in the futile 
mouthings about “Eugenics” current in bourgeois “democracies,” 
and the vicious doctrine of “Race Purity” employed by the Nazis as a 
weapon in class war. These spurious proposals are offered as a substi-
tute for socialism, i.e., as a decoy to mislead and divide workers as 
well as petit bourgeois. (Muller, in Glad, 2003)   

 Rather than emphasize, as in the conservative or racist version of 
eugenics, the idea of genetic limits on human nature and behavior, this 
leftist version was replete with notions of continuous progress, perfect-
ibility, and “limitless potentialities.” Biology, Muller continued,   

 has found no evidence in support of the ancient naïve belief that the 
physical frame of man, or his congenital mental and temperamental 
equipment and capacities, have reached any final stage, any divinely 
ordained suitability. They have not yet come near to “perfection,” 
whatever that may be supposed to mean, or to any physical limit of 
possibility. 

 Human nature is not immutable, or incapable of improvement, in a 
genetic [sense] any more than in a social sense. It is no idle fantasy 
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that, by a combination of the favorable education and social mate-
rial advantages which socialism can provide, on the one hand, with 
the scientific application of genetic knowledge, unhampered by 
bourgeois social and ideological fetters, on the other hand, it will 
be possible within only a few generations to bestow the gift even of 
so-called “genius” upon practically every individual in the popula-
tion – in fact, to raise all the masses to the level at which now stand 
our most gifted individuals, those who are helping most to blaze new 
trails to life. And even this need only to be the beginning. (ibid.)   

 Through the power of the genes, Muller’s view of the left aimed to obtain 
what it had usually thought achievable only through nurture. To the 
pro-environment bias of the left, Muller paid only lip service.  

  The usual environmental influences that affect the body or mind of 
the individual, such as education, better nourishment etc., although 
they are extremely important in their effects on the individual himself, 
do not result in improvements or in any definite kinds of changes, of 
the genes within and so the generations following such “treatment” 
start in with the same capacities as their forefathers. (ibid.)   

 Since acquired characteristics were not heritable, nurture could do little 
to achieve the radical social transformation Muller envisioned. 

 Even considering possible accidents in the eugenics programs – 
and that “the children stand, on the average, only half-way” in their 
progress – Muller wrote that in only twenty years, “there should already 
be very noteworthy results accruing to the benefit of the nation.” And 
if at that time “capitalism still exists beyond our borders,” these geneti-
cally engineered socialist populations would confer a decisive advantage 
in the battle for global socialism. 

 Muller’s underlying narrative was that genetics represented the final 
step in the communist revolution. Whereas Marx had shown how to 
take control of social evolution by understanding and using the laws of 
economics, Muller would show how to take control of biological evolu-
tion by understanding the laws of genetics. In both cases, the proletariat 
would benefit. The time had come to take “conscious social control” of 
the “grand march of biological evolution, which, through a thousand 
million years, carried life from microbe to man.” 

 Stalin was not persuaded. In fact, he was greatly displeased. The polit-
ical situation became impossible for Muller, and he was forced out of 
the country. On Vavilov’s advice, he volunteered for the International 
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Brigades in Spain to show the Soviet regime his loyalty (in order to protect 
fellow geneticists in the country), and never returned to the USSR. He 
was considered a communist, and a traitor, in the US (where during 
his time in Texas had launched, though just for one issue, a socialist 
newspaper called  The Spark ) and a geneticist-fascist, and a traitor, by 
Lysenkoists in USSR. 

 With Muller’s defeat, the possibility of an institutionalized leftist, 
hard-hereditarian eugenics in Europe disappeared. A few such isolated 
intellectuals in the West, including Haldane, lingered in small-time 
organizations such as the British Communist Party, but the prospect of 
policy impact was minimal. Indeed, they had no voice in government. 

 Muller, as we shall see in Chapter 6, remained a eugenicist all his life, 
but the political overtone of his agenda changed significantly after 1945. 
His devastating experience in Soviet Union, the rise of Lysenko as the 
Communist party line in biology, and the destruction of Soviet genetics 
produced in Muller a “180° turnaround” (Carlson, 2011). Muller at the 
peak of the Cold War, and with the authority of his Nobel Prize, started 
to embrace a very vocal anti-communist rhetoric, as in the “Spitzer 
affair”, an Oregon professor of biology with Lysenkoist sympathies (see 
de Jong Lambert, 2012). Huxley also maintained a eugenic agenda under 
the guise of post-war terminology such as population control and tran-
shumanism, as we shall see, but this was far from the kind of socialist 
transformation that Soviet eugenics had in mind. The use of genetics to 
make a socialist revolution, the association between hard-hereditarian 
eugenics and the left (and, conversely, soft heredity and right-wing argu-
ments, from racism to biological inferiority of the proletarians) went 
missing from the ideological quadrant. Environment, though now 
without the productive qualities Kammerer yearned for, became the 
almost exclusive province of the left.   

  Conclusions: the political quadrant and its implication for 
the social construction of knowledge 

 The early twentieth-century history of the politics of heredity demon-
strates clearly that biological doctrines do not entail political values. 
Diane Paul, Peter Bowler, and Loren Graham have all demonstrated as 
much, and the quadrant I have traced reinforces the point. Although, as 
Graham writes, there is a shallow sense in which Lamarckism may lean 
toward social reform and Mendelism toward racialist conservatism, the 
bottom line for all these historians is that scientific views are malleable 
in support of one or another political position. As Graham writes: 
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 Which way the theories would work in a given historical situation 
depends on the values of the political and scientific authorities who 
would employ the theories and the associated technology. 

 In my opinion the present state of our knowledge of human heredity 
does not allow an abstract answer – that is, an answer apart from 
reference to available technologies and existing sets of social forces – 
to the question of whether available theories of the nature of man 
have in themselves positive or negative value content. (1977)   

 Arguments about the values inherent in theories of heredity or human 
nature are necessarily specious. What one in fact sees are values that crystal-
lized only retrospectively. In a sort of selective Darwinian fashion, “the links 
that we perceive through hindsight are created by the success or failure of 
each theory within the available social environments” (Bowler, 1984). 

 But even if there is no preordained link “between a social position 
and any particular scientific theory,” (Bowler, 1984) even if scientific 
theories derive their sociopolitical value “much more from their rela-
tionships to ... external considerations than from anything inherent in 
the science,” (Graham, 1981) scientific vocabularies still frame political 
positions. On this point, I diverge from and partly revise Graham’s, 
Bowler’s, and Paul’s contributions. 

 The Soviet Union saw genuine conflict between left Lamarckism and 
left Mendelism. Saleeby’s views on alcohol (taken as a representative of 
nurturism though on the non-Mendelian side) were genuinely different 
from Pearson’s (taken as a representative of naturism). In both cases, 
alternative scientific doctrines had substantial impact on the construc-
tion of values. Surely Mendelism and Lamarckism can lean in all political 
directions, but a left Mendelian has a different worldview and order of 
priorities than a left Lamarckian. The same is true of right Lamarckians 
and right Mendelians, for which degeneration meant two different 
things, pathogenic effects of environment for the first, outbreeding by 
worse stocks by the latter. 

 Had Muller or Kammerer been asked by Stalin or another Soviet 
leader to design and lead a eugenics program, they probably would have 
promoted different measures – sperm banks in Muller’s case, organic 
technologies of rejuvenation in Kammerer’s. Both were leftists, materi-
alists, evolutionary-oriented, and excited by eugenics. But their world-
views were different and the vocabulary of science likely shaped and 
consolidated this plurality. 

 The most significant objection to my idea of a differential coloring of 
politics by science comes from Bowler’s analysis of MacBride (1984). For 
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Bowler, MacBride’s case shows not only that that there can be no rigid 
connection between scientific and social positions – “Many theories 
can respond adequately to the same social pressure,” as he writes (1984: 
260) – but more importantly that concerning imperialism, policies 
toward the unfit and racial hierarchies, a soft-hereditarian as MacBride 
is indistinguishable from a hard-hereditarian as Pearson (1984: 258). It is 
important to give a bit of context regarding Bowler’s claim. Bowler’s crit-
icism is directed against Donald Mackenzie’s  Statistics in Britain  (1981), 
on the strict connection between biometry and eugenics, and against 
Koestler’s naïve assertion of a one-way link between Lamarckism and 
social reform. I am entirely with Bowler in his criticism of Mackenzie 
and Koestler, as well as on the lack of historical nuances of Mackenzie’s 
sociology of biometry, and I agree with him on the reactionary poten-
tial of Lamarckism, that is far from being a guarantee for social reform 
(1983, 1984). I disagree, however, with his pessimistic conclusion. 

 The implication of Bowler’s view seems to be that when there are 
political stakes, ideology trumps science, making scientific views 
fungible in the service of ideological goals. Science does not bring 
anything original to the construction of political agendas or alterna-
tive philosophies of human nature. There is no specific way to be a 
Lamarckian racist; one is simply a racist, and Lamarckism or Mendelism 
becomes a cover for this. 

 However, looking at MacBride in the context of my political quad-
rant, I think a fairer conclusion is that he was an anomaly – not because 
he was a Lamarckian racist and imperialist but because he held those 
positions in a way that was nearly indistinguishable from those of a 
racist hard-hereditarian. MacBride’s zeal for social selection (even 
through bombing) and emphasis on the fixity of racial characteristics 
is not unique among right-wing Lamarckians, but it is rare. Saleeby or 
Ellwood’s passage on the “negro child” or the many examples of medical 
degenerationism via environmental effects are more representative of a 
truly soft-hereditarian right-wing (albeit, again, in authors with often a 
complex sociopolitical profile). 

 Thus it does not make sense to argue via MacBride that science is 
irrelevant in the construction of political views, except to provide an ad 
hoc imprimatur. Bowler concedes that different approaches to eugenics 
(biometrical, Mendelian or Lamarckian) may at least frame in a different 
way the social problem confronted, but the effects remain the same. 
I think that science does more than that to politics. The differences 
between Muller and Kammerer, between Saleeby and Pearson, show 
that scientific views shaped politics and influenced policy agendas. 
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There would be no quadrant of political-epistemological positions if 
one extrapolated a general case from MacBride. Rather, there would be 
only a biological left and a biological right in which political ideolo-
gies would manipulate fundamentally inert scientific views to their own 
advantage. But science is not inert in this sort of co-production, as I have 
tried to show. 

 One of the key points of my analysis is that contingent historical 
events, especially in interwar eugenics, produced the specific alignment 
of science and values we have assumed natural or logical. But if contin-
gent historical events, rather than logical necessity, produced a certain 
crystallization of values, then things could have been very different, 
according to the particular scientific theories that were discarded. Had 
Stalin made Muller, not Lysenko, his official biologist, would we think 
today of nurture and soft heredity as liberal values? Of Lamarckism (via 
epigenetics) as a progressive discourse? It is always dangerous to play 
with counterfactuals, but, had Stalin embraced Muller’s  Out of the Night , 
and had positive hard-hereditarian eugenics flourished in the Soviet 
Union, the post-1945 scenario would probably look different. It is likely 
that the environment would be less equated with egalitarianism, and the 
Filipchenko-Muller argument about “deprived environment” resulting 
in “damaged heredity” (Graham, 1981) would strike more chords today, 
amid the return of epigenetics. In social-science quarters, genetics 
would not be equated with sociobiological views of a phylogenetic past 
anchoring human behaviors but would instead be seen as a source of the 
openness of human nature to engineering. Perhaps, with soft heredity 
dissociated from the Soviet Union, the rejection of Lamarckian mecha-
nisms in the West would have been less complete. But this is not what 
happened. We call right Mendelism mainline eugenics because that was 
the version of eugenics that crystallized. The implications of this crystal-
lization for the post-war eugenics debate were far-reaching. 

 But now it is time to look at another counter-intuitive implication of 
hard heredity, this time in debates on the emergence of an autonomous 
social science. Here the key figure is Alfred Kroeber, who sought to ally 
anthropology with hard heredity against racist Lamarckism.  

  Intermezzo I-Kroeber among the left Mendelians  12   

 Alfred Kroeber, one of the heroes of American anthropology, was 
probably the author who best understood the emancipatory possibili-
ties implied by the rise of hard heredity (Kroeber, 1915–1917, 1952; 
Krönfeldner, 2009; Lock, 2012; Meloni, 2016). It would be wrong to 



132 Political Biology

consider him a left Mendelian along with Muller and Filipchenko. 
However, Kroeber and left Mendelians had a common enemy: those 
forms of “inheritance by Magic” (Kroeber, 1916b) promoted by 
Lamarckians, in which both Kroeber and the left Mendelians saw 
potential for social and racial inequalities. There are, besides, inter-
esting and much neglected biographical overlaps between Alfred 
Kroeber and a key left Mendelian like Muller. Not only because of 
their common German ancestry, their lives in New York City (where 
Kroeber moved a few years after his birth in New Jersey) and the 
relationship with Columbia University, but because the two, with 
Kroeber fourteen years senior, were actually first cousins on the side 
of Kroeber’s mother, Johanna Muller Kroeber (Theodora Kroeber, 
1970). We can only speculate here if and how this kinship meant 
also a common intellectual background or similar political experi-
ences. But the disciplinary context and trajectory were certainly very 
different. 

 Kroeber was responding to an American anthropology that, before 
the rise and consolidation of Boasian culturalism, was immersed in a 
confusion of biology and culture, “race” and “civilization” that could 
not be untangled without the well-defined concept of heredity supplied 
by Galton and Weismann, and later Johannsen. According to George 
Stocking (1968, 2001), in anthropological writings of this period, 
notions about blood, racial temperament and racial memories, and 
habits becoming instincts indicated epistemic confusion between the 
biological and the sociocultural “What was cultural at any point in time 
could become physical,” Stocking writes, and “what was physical might 
well have been cultural” (Stocking, 2001: 14). Nineteenth-century race 
was an “accumulation of cultural differences carried somehow in the 
blood” (2001: 8). 

 North American and European sociology, heavily influenced by Herbert 
Spencer, offered similar evolutionary social-cum-biological thinking. 
For Spencer, Lamarckism played a major theoretical role. It provided a 
mechanism by which habitual behaviors turn into biological instincts 
and cultural inheritance is rooted in biological heredity. This vision was 
so widespread that even sociologists who opposed some of Spencer’s 
political proposals (laissez-faire political economy, for instance) shared 
his Lamarckian mechanism (Calhoun, 2007; Breslau, 2007). 

 Kroeber attacked these thinkers who welcomed “alien” explanations 
of “historical phenomena by organic processes.” In doing so, he showed 
that the rise of hard heredity had crucial implications in distinguishing 
the social from the life sciences. 



A Political Quadrant 133

 The problem with this sort of quasi-Lamarckian social science was, 
Kroeber claimed, that its “blind and bland shuttling back and forth” 
between cultural and biological mechanisms (“an equivocal race and 
an equivocal civilization,” Kroeber said, 1952), made disciplinary 
distinction impossible. If a real autonomy of the sociocultural was 
to be achieved, the Gordian knot of Lamarckian inheritance had to 
be cut. 

 Kroeber saw the folding of the hereditarian substance into the germ 
plasm as the theoretical condition that would emancipate the social 
sciences from biological heredity and reserve their role to the study 
of “purely civilizational and non-organic causes” (1917: 182–183; see 
Krönfeldner, 2009; Meloni, 2016). Reading his 1917  The   Superorganic  
today, one is struck by Kroeber’s admiration for Galton – he “has always 
evoked my complete respect and has been one of the largest intellec-
tual influences on me” Kroeber, 1952: 22) – and, above all, Weismann, 
in whose writings Kroeber sensed an anticipation of “modern cultural 
anthropology’s argument that man’s mind and culture were inde-
pendent of biology and depended upon tradition and other social proc-
esses” (Cravens, 1978: 38).  

  The   Superorganic  is actually the culmination of a series of texts in 
which Kroeber came to terms with the Mendelian revolution as the 
basis for a new, independent social science. In the “Cause of the Belief 
in Use Inheritance” (1916a), for instance, Kroeber criticized the “naïve, 
unscientific, and even primitive method of reasoning by analogy” 
(1916a: 370) typical of neo-Lamarckian authors. Lamarckism is seen 
as the infancy of a biological discipline that achieves with Weismann 
“plain maturity.” In this mature phase, “organic phenomena must be 
interpreted solely by organic processes” (1916a: 369). In “Eighteenth 
Professions” (1915) and “Inheritance by Magic,” (1916b) Kroeber further 
attacks that “vitiated mixture of history and biology” (Kroeber, 1915: 
285) seen in the work of Lamarckian authors by using the Mendelian 
“utter separateness” between the gamete and the zygote (Kroeber, 
1916b: 27) to infer that biology cannot in any way explain the achieve-
ments of human society (Lock, 2012). “Belief in acquired heredity is 
merely a result of the failure to distinguish between social and organic 
processes, and a remnant of the ruder vision of former times when heir 
meant both a descendant by reproduction and the inheritor of posses-
sions” (1916b). 

 Although his view of the superorganic was challenged also in Boasian 
ranks, Kroeber’s legacy was lasting. His strategy, adopted by many other 
social scientists, was to immunize social facts from biological ones – to 
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“disregard the organic as such and to deal only with the social” (Kroeber, 
1952: 34–35). In a very different cultural context, and several years 
before, Émile Durkheim similarly saw social phenomena as explainable 
only via social explanations, and in a sense the parallelism between the 
two are evident (as many have noticed, see Degler, 1991; Lock, 2012). 

 The “liberation” of the sociocultural from the biological followed 
different paths in different countries, although many scholars have 
made more complex and nuanced this sort of progressive fable of a 
one-way emancipation of sociology from biology (for instance: Gissis, 
2002; Krönfeldner, 2009; Renwick, 2012; Meloni, 2016). Kroeber’s case 
may be particularly visible and also idiosyncratic thanks to the strong 
presence of genetics research in the United States. Unquestionably, 
though, when a hard-hereditarian view arose in Western countries, the 
Lamarckian matrix on which much nineteenth-century social science 
had relied entered a deep crisis. A novel division of labor across disci-
plines emerged, which each discipline finding its own peculiar way to 
depart from the biological – psychology, for instance, with behaviorism 
and psychoanalysis (Cravens, 1978; Richards, 1987; Degler, 1991). 

 In our age of biosocial investigations and repeated calls to go beyond 
the nature/nurture dichotomy, it is easy to criticize Kroeber’s neat and 
modernist distinction between the organic and the cultural. However, in 
his own time, Kroeber felt, and not without reason, that a decoupling of 
the social from biological heredity was the only way to fight racism and 
limit the expansion of aggressive eugenics. He believed that decoupling 
the superorganic from the organic meant people and cultures could 
change. No one was stuck in their own past, as this past was not fixed. 
Racial differences were superorganic, as was genius, in the sense of a 
social product, not an individual mental faculty: “Any population of 
substantial size contained a range of individuals, among whom one or 
more was capable of becoming a Mozart,  providing  his social or historical 
environment was capable of realizing that potentiality,” Carl Degler 
writes, summing up Kroeber’s view (Degler, 1991). 

 Distinguishing two kinds of heredity was unmistakably important 
in the fight against eugenics as well. Here Thomas Hunt Morgan used 
a similar strategy. As a sophisticated geneticist Morgan was convinced 
that pedigrees of criminals, degenerate and cacogenic families, so wide-
spread in American eugenics, confused two categories that, in a move 
very close to the Kroeberian strategy, had instead to be kept separated. 
These pedigrees were meaningless to Morgan as they mixed hopelessly 
“effects transmitted biologically with those transmitted culturally” 
(Allen, 2001). Morgan wrote in 1925:
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  The pedigrees that have been published showing a long history of 
social misconduct, crime, alcoholism, debauchery, and venereal 
diseases are open to the same criticism [ i.e. , conflating biological 
and social heredity] from a genetic point of view; for it is obvious 
that these groups of individuals have lived under demoralizing social 
conditions that might swamp a family of average persons. It is not 
surprising that, once begun from whatever cause, the effects may be 
to a large extent  communicated  rather than  inherited . (quoted in Allen, 
2011, 201–202; my italics)   

 The very possibility of establishing a boundary between cultural commu-
nication and biological heredity, environmental and genetic effects, 
was the great political legacy of progressive hard-hereditarians. Morgan 
named it “the two-fold method of human inheritance” (in Allen, 2001), 
which clearly converged with Kroeber’s distinction between organic and 
social evolution. 

 Kroeber found in Weismann and Galton possibilities that they did 
not. Removing social phenomena from the nightmare of biological 
heredity was not on their agendas, and Kroeber criticized both for that 
reason. They had not, he thought, fully recognized the consequences of 
their own ideas. Galton’s eugenics was an impossible shortcut bridging 
unbridgeable forms of evolution, another form of confusion that the 
great boundary-maker of cultural anthropology was ready to dispel. 

 To Kroeber’s credit, as we shall see in Chapter 5, post-war attempts at 
making race a secular and non-mystical concept, now decoupled entirely 
from the confusing addition of civilizational aspects, all followed the 
avenues he (and geneticists like Morgan) opened. Heredity and heritage 
could now travel on separate tracks.  

   



     5 
 Time for a Repositioning: 
Political Biology after 1945   

   The second era of political biology emerged from the ravages of the 
Second World War. In the period following 1945, one observes  in 
vivo  the coproduction of new epistemology and sociopolitical values. 
Coproduction goes both ways: Politics restricted the range of acceptable 
scientific claims after World War II, and a newly reformulated science of 
evolution, already running since the late 1930s, reshaped the politics of 
biology and politics at large. 

 In the aftermath of World War II and the defeat of the Axis powers, 
the post-1945 world entered a new global dimension (Hobsbawm, 1995; 
Calvocoressi, 1991; Reynolds 2001; Barrett and Kurzman, 2004; Iriye, 
2014). Two new superpowers, the U.S. and the USSR, soon both with 
nuclear capacity, replaced old colonial actors with important implica-
tions at the ideological level. The legitimation of the right to self-deter-
mination (Burke, 2010) forced the displacement of classical racism – the 
hierarchical view of races and racial development typical of the colonial 
phase – by more “modern” racial views. 

 As a consequence of the devastations of World War II and the necessity 
to establish a novel international order, new economic, financial (such 
as the IMF and the World Bank, Bretton Woods, 1944), juridical, and 
political institutions were born. Of particular importance to the devel-
opment of political biology was the United Nations and its subsidiary, 
the United Nations Educational, Scientific, and Cultural Organization, 
UNESCO. As Barrett and Kurzman (2004) write:

  World War II dramatically altered the shape of the world polity. 
The number of inter-governmental organizations and international 
nongovernmental organizations doubled or tripled ( ... ). In quali-
tative terms, the replacement of the League of Nations with the 
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United Nations signified the increased importance of the world 
polity vis-`a-vis national states. Whereas the League had been limited 
in its membership and its resources, the United Nations aspired to 
universal membership and built an elaborate bureaucratic machine. 
The United Nations was far from being a world government, and had 
few coercive powers of enforcement, but it offered a public forum 
for the expression of opinions and proposals that individual national 
states may outlaw. Thus, the growth of the world polity after World 
War II represented a significant international political opportunity.   

 These novel institutions embodied a spirit not only of internationalism, 
but also of universalism (Cassin, 1968) and creation of a universal man 
(Haraway, 1990). A new global ethos was in the making with the goal 
of a post-war pacification and a rescue of the lost values of humanity 
after war’s atrocity. Hence in December 1948, the UN adopted the 
Universal Declaration of Human Rights, recognizing “the inherent 
dignity and ... the equal and inalienable rights of all members of the 
human family.” At least theoretically, there was no place for hierarchical 
and discriminatory views in this inclusionist and egalitarian ideology of 
personhood (Barrett and Kurzman, 2004). 

 The emergence of a new set of global norms (ibid.) necessitated a shift 
in scientific practice and ideas and a new place for science in human 
affairs. 1945 was a political and ethical watershed, and it is unthinkable 
that the same science of human nature that marked the interwar period, 
with its bold biologism, social engineering, and racist attitudes, could 
survive intact into the novel scenario. The naïve and bold scientism that 
dominated the interwar moral economy was now an object of suspicion, 
at least among more sensitive intellectuals, although popular perceptions 
remained highly scientistic (especially in the U.S., where technocratic 
optimism remained widespread, see Taylor 1988). Science – from Nazi 
experiments to the atomic bomb – could have sinister implications, and 
all kinds of scientists, physicists or biologists, brought now the weight 
of a heavier responsibility. As Albert Camus commented two days after 
Hiroshima, “Any city of average size can be totally razed by a bomb the 
size of a soccer ball” (quoted in Gordin, 2009). A new perception was of 
the social meaning of science was taking place. 

 The immediate post-war years, beginning the second era of political 
biology, were a time of both consolidation and flux. From the viewpoint of 
our analysis two factors stand out. Firstly molecular biology, a new highly 
successful research program sets in motion since the 1930s (Olby, 1974; 
Kay, 1993) had a key role in closing the dispute between hard and soft 
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hereditarians in favor of the former, ending (at least for a few decades as 
we shall see) a turbulent dispute – though the firm establishment of hard 
heredity also benefited from extra-scientific motivations. Secondly, a huge 
movement of repositioning of biology occurred within the framework of 
the newly constituted human-right, universalist ethos of post-1945. The 
democratization of biology, however, was anything but calm, reflecting 
the absence of a dispositive scientific shift in concepts of race and human 
nature. For many thinkers, it was Nazi horrors, not new science, that 
precipitated a change of mind or recasting of now-discredited ideology 
along more acceptable lines. Some scientists sought to maintain eugenics 
ideas but to discard the evil associations that had accrued to them. This 
was no mean feat, given the strong and embarrassing ties between, for 
instance, American and Nazi biology. Other scholars put forward radical 
new agendas that exchanged biological notions of variation for cultural 
ones, asserting that only culture could be a source of human difference. 
The result was all manner of contradiction, as expressed powerfully in the 
UNESCO statements on race and the debates surrounding them.  

  Hard heredity consolidates and becomes molecular 

 The most important conceptual change in genetics was undoubtedly 
the completed transition from the Mendelian gene to the molecular 
one, culminating in the 1953 discovery of the double helical structure 
of DNA (Watson and Crick, 1953a and b; Olby, 1974; Judson, 1996; 
Keller, 2000; Griffiths and Stotz, 2013; Rheinberger & Muller Wille, 
2015). Molecular biology, a term coined in the late 1930s by mathe-
matician Warren Weaver of the Rockefeller Foundation, was more than 
a mere research program; it brought with itself a highly reductionist 
view of biological processes, the emergence of what has been called “the 
molecular vision of life” centered on DNA and based on “mechanisms 
of upward causation” as “necessary and sufficient explanations” of how 
life works (Kay, 1993). However, from the viewpoint of our analysis, 
none of these profound epistemological changes challenged the process 
of consolidation and final monopoly of the notion of hard heredity that 
we saw already prevailing in the second part of our first era of political 
biology. Quite the opposite. The molecular gene, through the estab-
lishment of Francis Crick’s central dogma of molecular biology (1958, 
1970), put to rest the controversy over hard and soft heredity, as we 
shall explore more in detail in Chapter 7. For decades, the prevailing 
trend had favored hard heredity, and DNA sealed now its victory. Crick 
declared that information flowed only one way, from DNA to RNA, never 
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in reverse. DNA, in other words, is only the source, never the receiver, of 
biological information (1958). As he restated in 1966 Croonian Lecture 
on  The genetic code  “the cell can translate in one direction only, from 
nucleic acid to protein, not from protein to nucleic acid. This hypothesis 
is known as the Central Dogma”. With the Central Dogma in no way 
the environment can send signals to the genome. 

 Crick’s argument was, in many respects, a molecular duplication of 
Weismann’s barrier (Griesemer, 2002). The anti-Lamarckian dimension 
of this argument was made explicit, by Crick himself, but also by big 
names of evolutionary thought such as Ernst Mayr and John Maynard 
Smith. “The greatest  virtue  of the  central dogma”  Maynard Smith claimed 
“is that it makes it clear what a Lamarckist must do – he must  disprove  
the dogma” (quoted in Gissis and Jablonka, 2011). 

 More generally in terms of evolutionary theorizations, the rejection of 
Lamarckian inheritance was one of the distinctive traits of the Modern 
Synthesis: not only the same soft-hard heredity dichotomy (where soft 
is the “pre-modern” pole) was a modern synthesis construct (see foot-
note 1, Chapter 1), but also the synthesis can be described as a process of 
growing “constriction” (Provine, 2001) or repudiation of the many alter-
native evolutionary views that used to compete with Neo-Darwinism 
(Bowler, 2009). Lamarckism and its soft-hereditarian penchant were one 
of the first to fall in this process of “hardening” of the Synthesis to use 
Gould’s famous term. 

 However not just the discovery of DNA, but also ideology was a 
powerful factor of constriction, repudiating alternative evolutionary 
views that once competed with neo-Darwinism. The Cold-War context 
in particular was key in further marginalizing soft-heredity. 

 That soft heredity was propagandized as a state doctrine by Soviet 
Lysenkoists, especially between 1948 and 1952, was an important factor 
in consolidating the hegemony of hard heredity in Western science. 
Historians have noticed that it was common in the 1950s for people 
working in a slightly unorthodox way on non-Mendelian or cytoplasmic 
inheritance to be accused of Lysenkoism (see Sapp, 1987, 2003). Tracy 
Sonneborn was one of such cases. His research on cytoplasmic inheritance 
in the ciliate protist  Paramecium  was often associated with Lysenko, some-
thing especially unhelpful in America in the 1950s. This “vicious rumour” 
put him on the defensive, pushing him to ally more neatly with nuclear 
genetics, and drawing clear boundaries between his work and any form 
of alternative heredity often mistaken for “Lysenkoism” (Sapp 1987). It 
is also interesting to remark that another unorthodox author, Conrad H. 
Waddington (one of the fathers of epigenetics, as we shall see in Chapter 7, 
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and proponent of a synthesis of embryology and genetics), had his first 
Russian translation in the leading Lysenkoist journal,  Agrobiology  (Lambert 
and Krementsov, 2012) although Waddington publicly attacked Lysenko 
during the 1950s (see Jones, 1988). Another example (Lambert and 
Krementsov, 2012) of the stricture in the intellectual climate is the 1961 
revision of the entry Lamarckism for the  Encyclopedia Britannica . Authored 
by Conway Zirkle, professor of botany at the University of Pennsylvania, 
who added his name to Morgan’s original entry, it now displayed anti-
Lysenkoist, Cold-War tones (Zirkle had previously written a book on the 
destruction of genetics in USSR). Such ideological constrictions limited 
scientific heresies (Gilbert, 2011; see also Lamb, 2011; Roll-Hansen, 2011), 
but also impeded the creativity inherent in them. As William deJong-Lam-
bert and Nikolai Krementsov write (2012) , it is important to consider  

  whether Lysenko’s identification with Lamarckism, and the relent-
less anti-Lamarckian ridicule this provoked, may have impeded 
the advancement of approaches to the study of biological evolu-
tion, which emphasized the role of the environment such as C. H. 
Waddington’s epigenetics.   

 In sum, for both ideological and scientific reasons, the post-1945 phase of 
the hard-versus-soft-heredity debate was a period of reduced turbulence 
courtesy not only of a new molecular language emerging in biology but 
also because of broader ideological factors. When both these internal 
and external factors eroded, as we shall see in Chapter 7, the conditions 
to rethink in a less rigid way the dichotomy of hard and soft heredity 
were eventually possible.  

  The democratization of biology: containment of racism 
and eugenics 

 Alongside the hardening of hard heredity, the democratization of post-war 
biology is the second main visible trait of the mutated scenario. As anthro-
pologist Jonathan Marks notices, at the end of the Second World War 
“the fields of human genetics and physical anthropology were in disre-
pute and needed to be reinvented”. With post-war biology bent toward a 
liberal-democratic, universalist, and human rights framework (Haraway, 
1990), the wild utopian rhetoric of the eugenics heyday had to be tamed. 
Scientists announced a series of breaks with the past. They adopted a new 
palimpsest or “script” (Selcer, 2012) with which to negotiate social and 
political pressures and an elaborate a new “politics of presenting” science 
to the wider public (Brattain, 2007; Weidman, 2012). 
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 Take race for instance. As Anthony Hazard writes, race had to be recon-
stituted “because the political exigencies of the immediate post-war 
period called for anti-racist pronouncements from the political and scien-
tific communities of those nation-states who defeated the purveyors of 
the Holocaust and whose domestic policies were being broadcast inter-
nationally” (2012). 

 The goal was not only to break with the past, though. Because the United 
States positioned itself as the defender of free people against commu-
nism, it had to reckon anew with their own racism. This latter factor is 
no less important than the former. Studies like the one by Dudziak (2000) 
have highlighted the necessity for the U.S. to advance, because of inter-
national pressure and the dawn of the Cold War (which started officially 
in 1947), a new reformist rhetoric “in order to make credible the govern-
ment’s argument about race and democracy” (ibid,: 14, see also Furedi, 
1998). To mark a break with the past but also to counter international 
criticism, new measures had to be taken on inconvenient topics like race. 
This was the underlying message of Truman’s famous “Special Message to 
the Congress on Civil Rights,” delivered in February 1948.  

  If we wish to inspire the peoples of the world whose freedom is in 
jeopardy, if we wish to restore hope to those who have already lost 
their civil liberties, if we wish to fulfill the promise that is ours, we 
must correct the remaining imperfections in our practice of democ-
racy. (quoted in Dudziak, 2000)   

 However, it is important to clarify that the intense boundary-making 
that brought biological science in line with the exigencies of the post-war 
world was not purely a result of external pressures. These pressures worked 
in tandem with a process that had already begun in evolutionary thinking. 
A series of important transitions, which had commenced in the 1930s 
but became more visible after Second World War, converged in what is 
known as the modern synthesis (Huxley, 1942; Provine and Mayr, 1980; 
Smocovitis, 1992, 1996). In scientific terms the modern synthesis was a 
process of unification of many strands of biological research, from micro-
evolution to macroevolution, from population genetics to paleontology, a 
unification under the combination of a mix of genetics and natural selec-
tion, Mendelism and Darwinism, now finally reconciled after the rift we 
have described in Chapter 3 (Fisher, 1930; Dobzhansky, 1937; Mayr 1942; 
Simpson, 1944; Stebbins, 1950). However, the modern synthesis was also 
more than a scientific integration of evolutionary thought. It was also a 
certain ethos perfectly embodied by some of its key figures, as we shall soon 
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see. “A liberal, humanistic, and secular worldview” (Smocovitis, 1996: 99), 
the modern synthesis was the keystone of the new consensus in biological 
thought. According to historian of the synthesis Betty Smocovitis:

  As the horrors of the Holocaust became known and nuclear threat 
loomed with the Cold War, a framework that endorsed the funda-
mental adaptability of life that offered some progress, a moderate 
or liberal ideology, and an optimistic and coherent worldview with 
humans as agents of their own evolution became even more urgent. 
(Smocovitis, 2009)   

 The implications for themes like race or eugenics were profound, though 
not unambiguous. Race did not disappear, but, largely thanks to the 
architects of the synthesis, it would be reformulated and constrained 
by well-defined political and moral boundaries. On the one hand, after 
1945 overtly racist claims in public evolutionary writings were largely 
discredited and marginalized within the mainstream liberal consensus 
(Jackson & Weidman, 2004; Jackson, 2005). Their authors were increas-
ingly defined as “bogus” scientists or “cranks.” On the other hand, racial 
theorizations took “advantage of the logical weaknesses of anti-racism” 
(Brattain, 2007), which, as we shall explore in detail later in this chapter, 
continued to rely on race although in principle as a purely technical 
biological concept with no supposed effect on human behavior. The 
second era democratized biology; however, as a growing body of scholar-
ship has highlighted (Gannett, 2001, 2007; Reardon, 2005; Abu El-Hay, 
2007, Yudell, 2013; Lipphardt, 2014), what occurred was a reconceptu-
alization of race according to a different game of truth. Racism was not 
eliminated but contained, displaced, and reconceptualized. 

 The same is true for eugenic attitudes, which did not evaporate over-
night after 1945. Muller and Huxley remained consistent and visible 
eugenicists for their whole lives. As the first director of UNESCO from 
1946 to 1948, Huxley called for a renewed eugenic agenda:

  Though it is quite true that any radical eugenic policy will be for 
many years politically and psychologically impossible, it will be 
important for UNESCO to see that the eugenic problem is examined 
with the greatest care, and that the public mind is informed of the 
issues at stake so that much that now is unthinkable may at least 
become thinkable.   

 Huxley continued to write on biological inequality and the dysgenic 
effects of modern civilization, indicating that “a eugenic value system 
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continued to operate in the social sciences.” He, Muller, and others who 
shared their views “enjoyed immense status and prestige” until the liber-
tarianism and counterculture of the mid-1960s (Weindling, 2012) initi-
ated a radical critique of scientific expertise (though, even at that point, 
scientists such as Carl Sagan or Linus Pauling continued to propose to 
the public major radical eugenic measures). But after 1945 Huxley and 
Muller made major efforts to rebrand their eugenic agendas in new terms. 
“Mutations load” became one of Muller’s preferred phrases; “population 
control” functioned likewise for Huxley. 

 But the containment of eugenics wasn’t just superficial or cosmetic 
(Proctor, 1988). Change was meaningful. A new group of authors 
became public spokesmen for a different style of political biology. Ernst 
Mayr, Sewall Wright, George Gaylord Simpson, Theodosius Dobzhansky, 
Leslie Dunn, and Edmund Sinnott, among others, were the changing 
face of evolutionary thought. None of them was significantly involved 
with the eugenic past, and some – Dobzhansky, Dunn, and Simpson in 
particular – were overt critics of past applications of biology to human 
affairs. 

 These authors promoted genuinely scientific constructs and spun 
them such that the new science offered a publicly understandable break 
from prewar biology. Emphatic claims of theoretical novelty, such as 
the shift from typological to population thinking, reflected a revision 
in scientific views and reassured the public that a new truth-game was 
underway, that the modern synthesis had nothing to do with the despi-
cable eugenic and racialist past. 

 Compare two seminal works of the modern synthesis, Fisher’s 1930 
 Genetical Theory of Natural Selection  and Simpson’s 1949  The Meaning of 
Evolution . As we have seen, Fisher’s thinking was starkly eugenic. The 
last third of the book is ripe with classical dysgenic concerns such as 
the fear of differential reproductive rates between the “prosperous” and 
the “lower” classes. Meanwhile Simpson’s post-war discourse no longer 
allowed room for racial, eugenic, or political ambiguities. Peppered 
throughout  The Meaning of Evolution  are terse three-word sentences such 
as “Authoritarianism is wrong” and “Totalitarianism is wrong” (321). 
“Eugenics,” Simpson writes,  

  has deservedly been given a bad name by many sober students in 
recent years because of the prematurity of some eugenical claims and 
the stupidity of some of its postulates and enthusiasms of what had 
nearly become a cult. We are also still far too familiar with some of 
the supposedly eugenical practices of the Nazis and their like. The 
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assumption that biological superiority is correlated with color of skin, 
with religious belief, with social status, or with success in business is 
imbecile in theory and vicious in practice. (335)   

 Here Simpson, a major and a very effective writer (Smocovitis, personal 
communication), reveals the new ethos of post-war biology – its desire 
to demarcate itself from past bad science – but also its problems. The 
old science is neatly condemned, yet Simpson also offers three backdoor 
apologies for eugenics. First, it failed not because eugenics was inherently 
wrong but because of the “prematurity” of some claims. Second, Nazi 
policies pretended to be eugenical but were not. And third, “imbecile” 
ideas were widespread only among “Nazis and their like,” a formula-
tion that conveniently downplays the convictions of the overwhelming 
majority of British and American eugenicists, who not only shared but 
perpetuated Nazi values. This demarcation of bad Nazi eugenics from 
good Anglo-American science was a common rhetorical strategy at the 
time (see Weindling, 2004; see an example in Bajema, 1976). 

 The fathers of the modern synthesis frequently spoke of the horrors 
of Nazism as the embodiment of negative eugenics and the source of 
urgency behind post-eugenic biology (Simpson, 1949; Mayr, 1982; 
Dunn and Dobzhansky, 1952,). The same was true for the foundational 
UNESCO statements on race. As Perrin Selcer writes:

  Nearly all historical references to UNESCO’s Statements on Race 
begin, like most contemporary accounts did, with some version of, 
“In the wake of the horrific mass murder of six million Jews” It would 
seem hard to exaggerate the transformative power of the Holocaust 
on the intellectual and political history of race. (2012)   

 It is true that mainstream thinkers, especially in England, had begun to 
distance themselves from some of the more extreme misuses of biolo-
gism before the Nazi horrors were known. In 1935 Huxley, H. G. Wells, 
and anthropologist Alfred Court Haddon published  We, Europeans , the 
first consistent critique of biological racialism. But this was just one 
book produced by a divided scientific community (Barkan, 1992: 308). 
Moreover, it had significant ambiguities (it is enough to look at the 
Eurocentric title), and Huxley never repudiated eugenics and racism, 
openly defending British imperialism in 1944 and denigrating the 
self-governing capacity of Africans whom he dismissed as “rhythm-
lovers” (Furedi, 1998). When the UNESCO commission for the race 
statement was launched, he even suggested Darlington, an overt racist, 
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as an expert for the commission on the race statement, according to 
Dobzhansky a move to be attributed to Huxley’s “rumored senility” 
(Brattain, 2007: 1400). 

 As Will Provine has argued in his fine-grained historical analysis 
of the attitude of geneticists toward race, “Although attacking Nazi 
race doctrines severely,” many of the reform eugenicists of the period 
from Huxley to Haldane “stopped short of denying that there might 
be hereditary mental differences between human races or that race 
mixture held no biological dangers” (1986 : 872). According to Provine, 
“The great majority of geneticists before World War II continued to 
believe that races differed hereditarily in intelligence, and in particular 
that African blacks were in a populational sense less intelligent than 
whites” (ibid.: 873). 

 In practice, before 1940, critical reflections by biologists on what 
would become known as the misuses of biological thought were rare. In 
1939 C. P. Blacker, secretary of the Eugenics Society, wrote to the demog-
rapher Carr-Saunders:

  Whilst understandably disturbed by aspects of German policy ... it 
would be a good thing if the impression were removed that as a 
Committee we disparage the results of the German policy. For my 
part I regard these as substantial and indeed remarkable. (quoted in 
Jones, 1986)   

 Before 1945, geneticists who felt uncomfortable with eugenics preferred 
a politics of silence rather than publicly embracing alternative views. 
Theodosius Dobzhansky, who would eventually emerge as the true 
embodiment of the new liberal-democratic biology, had already started 
to publish on populational thinking, one of the key strategies for the 
post-1945 democratization of biology. However, his  Genetics and the 
Origin of Species  (1937), though it includes a paragraph on the notion of 
race from a non-racialist perspective, did not fully engage with human 
races. “In practice,” Gayon writes, “prior to the outbreak of World War 
Two, Dobzhansky wrote nothing on Man.” It was Dunn who, after the 
beginning of World War II, convinced Dobzhansky that he could take 
“an explicit antiracist stance” (Gayon, 2003). Dunn later recalled being 
asked by a radio station to rebut Nazi racial science during the war. He 
realized that “a lot of these things hadn’t been openly discussed, partic-
ularly from the standpoint of what the idea of race might be, from the 
standpoint of the geneticist looking at human races” (quoted in Gayon, 
2003). 
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 The ideological transformation of people such as Dunn – from prewar 
flirtation with eugenics to wartime skeptic to post-war critic – was a 
complex process, far from univocal (Gormley, 2007, 2009b). However, 
in spite of the entanglements and ambiguities, it is fair to say that biolo-
gists’ public statements changed only after the outbreak of World War II, 
and the radical break came only after the war’s end. As Jonathan Marks 
writes:

  News of the Nazi atrocities repulsed people everywhere. No biologist 
wanted to give support to Nazi-like race doctrines, including asser-
tions about hereditary mental inequality of races. After the war, only 
two geneticists, C. D. Darlington in England and R. R. Gates in the 
United States, made public statements indicating a belief in heredi-
tary mental differences between human races.   

 Highly visible public statements reflected this newfound awareness. In 
1948, the World Medical Association released a post-war version of the 
Hippocratic Oath, including, “ I will not permit consideration of race,  reli-
gion, nationality, party politics, or social standing to intervene between 
my duty and my patient.” Two years later, UNESCO issued its first state-
ment on race, “The Race Question,” responding to the Holocaust and 
the Nuremberg trials (Brattain, 2007; Fullwiley, 2008). As anthropolo-
gist and UNESCO rapporteur Ashley Montagu noted, the location of 
the group’s meeting, the former administrative headquarters of Nazi-
occupied France, signaled the evils to which the new theory of race was 
intended to respond:

  Only if our deliberations had taken place at Auschwitz or Dachau 
could there have been a more fitting environment to impress upon 
the Committee members the immense significance of their work. 
(quoted in Hazard, 2012: 38)    

  Nazi “Barbarous Utopia” 

 Although a full awareness of the public significance of the Holocaust was 
a complex and long phenomenon (see Levy and Sznaider, 2004), and the 
entanglement of Nazi ideology and biological rhetoric was fully docu-
mented only since the 1970s, this does not mean that the exception-
ality of the Nazi crimes, and their connection with a certain murderous 
view of science and racism, were not perceived in the immediacy of the 
end of the war (as Montagu’s above quotation illustrates). First reports 
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on human experiments at Auschwitz were known since September 1945, 
and after 1946 most of the crimes of Nazi doctors at Auschwitz and 
other camps were of public dominion (Jones, 1988). The same notion of 
genocide (“the destruction of a nation or an ethnic group”) was coined 
in 1944 by Polish émigré Rafael Lemkin (Cooper, 2008). 

 Always in 1948, the UN Genocide convention took place, and was 
ratified three years later in 1951, coordinated by Lemkin himself, who 
played also a role at the Nuremberg trials. 

 The notion that the revelations of the crimes of Nazi doctors, the 
Holocaust, and the public effects of the Nuremberg trials (1945–1946) 
played a foundational role for the new post-1945 culture has been 
convincingly claimed for the emergence of bioethics (Annas, 2005, 
2010; Annas and Grodin, 1992; Steinfels, 1986; Caplan, 1992) as well 
as for the new culture of human rights, based on a new universalist and 
cosmopolitan ethos (Annas and Grodin, 1992; Levy and Sznaider, 2002, 
2004; Cassin, 1968)    .1 

 However, something similar also occurred for biological anthropology, 
human genetics, and evolutionary thinking more in general  2  . But here 
things were somehow more complex. 

 Although it was the Nazi atrocity that inspired biology’s shift, it was 
not enough to repudiate Nazism itself. It would have been simple for 
anyone, eugenicists included, to condemn murder, but even a superfi-
cial glance confirms a deep connection between biomedicine, human 
genetics, and Nazi ideology. Therefore post-war biologists had to do 
more than condemn. They also had to distance themselves from some 
of the conceptual views that made that science possible. 

 Germany under the Nazis was a racial state (Burleigh and Wippermann, 
1993) – a political organization in which the health of the race assumed 
a central value (Weindling, 1989; Müller-Hill, 1988; Deichmann and 
Müller-Hill, 1994). Nazism understood itself as a “biocracy,” whose 
supreme goal was to cure and purify the national body from racial pollu-
tion by all possible means, including mass murder (Lifton, 1986; Bonah 
et al., 2006). Hitler was seen as the national surgeon, a characterization 
so profound that eugenic sterilization was popularly called  Hitlerschnitt  – 
“Hitler’s cut” (Bock, 1983). 

 In Germany, the racial hygiene movement ( Rassenhygiene , German’s 
equivalent of “eugenics”) was founded in 1905 by Alfred Ploetz. Eugenics 
and sterilization measures largely predate Nazism. However, the rise of 
Nazism saw a much deeper incorporation of biological language into state 
ideology (Proctor, 1988; Proctor, 1999 especially chapter 3; Weindling, 
1989; Weiss, 1990, 2010). Nazism monopolized the discourse of racial 
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hygiene for its own goals (Weindling, 1989). For instance, the teaching 
of genealogy in schools was not unknown before the Third Reich, but 
after 1933, it was put to new and universal use to inculcate in students 
the ideological power of heredity and race (Weiss, 2010). 

 The regime self-consciously understood Nazism as “applied biology.” 
The definition was coined by Fritz Lenz and subsequently made famous 
by Rudolf Hess (see Proctor, 1988: 62; Lerner, 1992; Kühl, 1994). Slogans 
such as “biology and genetics are the roots from which the National 
Socialist world view has derived its knowledge, and from which it 
continues to derive new strength” and “National Socialism without a 
scientific knowledge of genetics is like a house without an important 
part of its foundation” were essential to Nazi propaganda (see respec-
tively, Proctor, 1988: 10 and 84). Nazism, it was said, wanted to “liberate 
the genotype of the German people” (Duello, 2010). In his 1943 article 
“Heredity as Destiny,” Eugen Fischer – the longtime director of the Kaiser 
Wilhelm Institute of Anthropology, Human Heredity, and Eugenics and a 
highly regarded geneticist, even in the English-speaking world – publicly 
expressed his satisfaction with the flourishing of genetics research under 
the Nazis, explaining how the immediate function of this newly accu-
mulated knowledge was “to serve the policy of the state” (quoted in 
Weiss, 2010: 119). 

 Human heredity was considered the foundation of the Reich from a 
practical as well as an ideological perspective. On the same day the Nazis 
outlawed all other political parties in 1933, the government passed a Law 
for the Prevention of Genetically Diseased Offspring (Bock, 1983; Proctor, 
1988; Weiss, 2010). Its original title was the Law Against the Propagation 
of “Lives Unworthy of Life” and sanctioned the use of force “against 
those who did not submit freely” (Bock, 1983). “Strongly influenced by 
American models,” (Kühl, 1994) it was only the first in a long series of 
racial hygienic measures. The following year, nearly two hundred genetic 
health courts ( Erbgesundheitsgerichte ) were established to evaluate cases 
for sterilization (Bock, 1983), of which there would eventually number 
almost 400,000 (almost eight times the effects of American sterilization 
laws). The periodical  Der   Erbarzt  ( The Doctor of Heredity ) was founded 
in 1934 with the goal of making, in the words of the biologist Otmar 
Freiherr von Verschuer, “every doctor a genetic doctor.” That same year 
the prestigious journal  Zeitschrift für   Morphologie und   Anthropologie  dedi-
cated a special issue to Fischer’s work, with the following introduction:

  We stand upon the threshold of a new era. For the first time in world 
history, the Führer Adolf Hitler is putting into practice the insights 
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about the biological foundations of the development of peoples – 
race, heredity, selection. It is no coincidence that Germany is the 
locus of this event: German science provides the tools for the politi-
cian. (quoted in Marks 2010)   

 Among the essays that followed, Marks notes, “were contributions from two 
Americans, Raymond Pearl and Charles Davenport” (Marks, 2008: 10). 

 Americans had a critical role in inspiring Nazi policies (Kühl, 1994). 
German racial hygienists’ admiration for American achievements in 
sterilization dates back to the beginning of the twentieth century, and 
in the Weimar Republic translations of mainline American eugenicists 
were common (Proctor, 1988; Weindling, 1989; Kühl, 1994). Historian 
Reinhold Muller wrote in 1932, “Racial hygiene in Germany remained 
until 1926 a purely academic and scientific movement. It was the 
Americans who busied themselves earnestly about the subject” (quoted 
in Proctor, 1988: 98). 

 Figures such as Harry Laughlin, who was awarded an honorary 
doctorate by the University of Heidelberg in 1936; Paul Popenoe, who 
regularly published in German racial hygiene journals; and Clarence 
G. Campbell, who represented American eugenics at the 1935 Berlin 
conference on Population Sciences, linked the American eugenics and 
German racial hygiene movements since the 1910s (see Kühl, 1994, 
2013). The Austrian vice-consulate in California, Geza von Hoffmann, 
propagandized American eugenics successes in Germany and Austria 
well before the Nazis took power. Laughlin and Davenport’s Eugenics 
Record Office maintained close contact with Ernst Rüdin, the prominent 
psychiatrist and eugenicist, and supported the hard-line German posi-
tion on compulsory sterilization (Weindling, 1989: 504). In  Mein   Kampf  
(1924) Hitler himself applauded the American Immigration Restriction 
Act. Lenz, in his 1931  Human Selection,  approvingly quoted Laughlin’s 
forecast that 15 million individuals of inferior racial stock had to be ster-
ilized by 1980 (Proctor, 1988). And public figures in American eugenics 
expressed admiration for the achievement of Nazi sterilization policy. In 
1934 the secretary of the American Eugenics Society claimed:

  Many farsighted men and women in both England and America have 
long been working earnestly toward something very like what Hitler 
has now made compulsory. (quoted in Kühl, 1994)   

 This proximity between Nazi policies and American eugenics became 
particularly visible during the Nuremberg trials. In the medical trial, Karl 
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Brandt, Hitler’s escort surgeon and a leading figure in the euthanasia 
program, referred explicitly to Grant’s  The Passing of the Great Race  and 
to the sterilization laws in the United States and Scandinavia as direct 
sources of inspiration for the Nazi eugenic program (Weindling, 2004). 
As Kühl writes (1994):

  In their defense, those accused referred to the acceptance of the scien-
tific basis of their work outside Germany. This strategy was based 
on the claim that democratic states had provided a model for the 
Nazi race policy. Physicians accused of organizing the “euthanasia 
program” in Nazi Germany pointed to the United States to prove 
that elimination of “inferior elements” was not unique to Germany. 
The 1927 United States Supreme Court decision affirming the legiti-
macy of eugenic compulsory sterilization in the United States was 
used by a German doctor as an example of the precedents for Nazi 
racial hygiene.   

 The involvement of surgeons Alexis Carrel and Edwin Katzenellenbogen 
in building eugenics programs in Vichy France and Germany, respec-
tively, was highly embarrassing to Allied prosecutors. Both had been 
trained in America. 

 The way forward, as far as biologists were concerned, was to demar-
cate between “reasonable” and humane eugenics and the merciless 
“anti-science” of the Nazi program (Weindling, 2004; Proctor, 1999). 
C.P. Blacker’s 1952 article in  The Eugenic Review  (Weindling, 2004: 
324) exemplified this move, which became part of the official historiog-
raphy of the eugenic movement. Blacker, in his official vest of secretary 
of the Eugenics Society, protested against the unfortunate connection 
“established in the minds of many people, including the War Crimes 
Commission” between eugenics and the Nazi “racialist practices.” 
Galton’s position, he objected, “which is now printed on the cover of 
our [Eugenics] Review, was “that eugenics was, in essence, a merciful 
creed, to be held by men endowed with pity and kindly feelings. It is 
therefore both unjust and deplorable that the word eugenics should be 
connected with Nazi racialist practices” (1952a: 9). The article was tell-
ingly titled “‘Eugenics’ experiment conducted by the Nazis on Human 
Subjects”, where the word “Eugenics” was obviously put in inverted 
commas. Galton’s quotation (1908) appeared for the first time on the 
cover of the Eugenic Review in April 1947; it stated that “Man is gifted 
with pity and other kindly feelings; he has also the power of preventing 
many kinds of suffering. I conceive it to fall well within his province to 



Time for a Repositioning 151

replace Natural Selection by other processes that are more merciful and 
not less effective. This is precisely the aim of Eugenics.” When this new 
cover appeared, the Nuremberg Trials were just underway. 

 According to Kühl (1994):

  After World War II, members of the American Eugenics Society sought 
to distance themselves from their former support for Nazi race poli-
cies ... Maurice A. Bigelow’s “Brief History of the American Eugenics 
Society,” published in  Eugenic News  in 1946, did not mention the 
Society’s former support for Nazi attempts at race improvement. 
Neither did Frederick Osborn’s “History of the American Eugenics 
Society” published in 1974. Reform eugenicists’ artificial distinction 
between favorable parts of Nazi race policy and parts that needed 
to be condemned or concealed influenced their self-perception after 
1945. The fact that they had criticized elements of Nazism allowed 
them conveniently to “forget” their prior support for Nazi eugenic 
racism.    

  Making of a new moral economy: genetics is democracy 

 While some biologists resorted to denial and hair-splitting, others crafted 
a new discourse that would leave prewar eugenics behind – not just assert 
compatibility with liberal democracy while maintaining the illiberalism 
of eugenics but develop a scientific reasoning for that compatibility. 

 In 1945 David C. Rife, a zoologist and geneticist, published  The Dice 
of Destiny , whose last chapter was dedicated to “Genes and Democracy,” 
(1945) a combination then without precedent, as far as I am aware. 
Montagu criticized Rife for his biologism and Dobzhansky took him 
to task for his lack of understanding of plasticity. Moreover, Rife still 
saw a conflict between genetic variation and democracy (Beatty, 1994). 
Nonetheless, the book was one of the earliest signs of an “awakening” 
of scientists after the “calamity of World War II” (Dobzhansky, 1945). 
In particular, the chapter “Not Two Alike” was among the first in a 
long series of attempts to align genetics with democracy, insisting on 
the scientific  cum  political value of individual differences, a theme that 
would become central to Dobzhansk’s worldview. 

  Yale Review  published a similar article that year. In “ The Biological Basis 
of Democracy ,” Edmund Sinnott – botanist and future coauthor, with 
Dunn and Dobzhansky, of the 1950 textbook  The Principles of Genetics  – 
observed that “fascist totalitarianism or proletarian dictatorship captured 
the imaginations of many eager souls.” To prevent this, he thought, 
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any plan for a new society must find “sponsorship” not in emotions or 
abstract values but in scientific facts. He was therefore comforted by the 
knowledge that  

  the free way of life, the true democracy ... is so in harmony with the 
biological basis of the life of man, that it is better than the systems 
[fascists or Soviets] support ... . It is rather in the fundamental char-
acter of protoplasmic structure and activity that we can find the basis 
for those essential aspects of democracy – freedom, progress, and the 
worth of individuals.   

 Democracy and its desire for freedom, in other words, were written into 
our very chromosomes, “in protoplasmic mechanisms which insure 
that each of us is different from his fellows,” Sinnott wrote. Mendelian 
mechanisms insured “a continual re-shuffling of these genic differences 
and thus a much increased variety of types”:

  The plain fact is and let us thank Heavens for it that the basis of our 
diversity is sunk deep in the constitution of living stuff itself, safe 
from totalitarian attempts to regiment us into an army of standard-
ized robots who would march off the assembly lines of indoctrination 
as monotonously alike as a string of jeeps. (Sinnott, 1945/1946; see 
also Beatty, 1994)   

 The irreducible political role of genetics was to ensure diversity at each 
generation. 

 Dunn and Dobzhansky’s 1946  Heredity, Race, and Society  (see 1952 
edition) introduced a wider public to the conceptual shifts of post-war 
biology. The book’s key notion was that biology consisted in differences 
and variations, not hierarchies. Genetics, in particular, was a celebration 
of individuality:

  The chance that any two human beings, now living or having 
lived, have identical sets of genes is practically zero, identical twins 
always excepted. The hereditary endowment which each of us has 
is strictly his own, not present in anybody else, unprecedented 
in the past, and almost certainly not repeatable in the future. A 
biologist must assert the absolute uniqueness of every human indi-
vidual. This same assertion, translated into metaphysical and polit-
ical terms is fundamental for both ethics and democracy. (1946: 
45–46)   
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 Genetic diversity, far from “undermining democracy,” was now seen “as 
a rationale for democratic equality,” an argument that became main-
stream in post-war “politico-genetics” (Dobzhansky, 1945). 

 As Dobzhansky repeated almost twenty years later:

  Denial of equality of opportunity stultifies the genetic diversity with 
which mankind became equipped in the course of its evolutionary 
development. Inequality conceals and stifles some people’s abili-
ties and disguises the lack of abilities in others. Conversely equality 
permits ... an optimal utilization of the wealth of the gene pool of the 
human species. (1962: 285)   

 It is against this background, featuring many approaches to race after the 
war, that the United Nations attempted to codify a new notion of race. 
Unsurprisingly, with such a range of views – from revisionist eugenics to 
genetic democracy and individual – vying for supremacy, the attempt to 
settle on a single concept of race proved controversial. 

  UNESCO and the contradictions of post-war race theory 

 The UNESCO statements on race, and the debates surrounding them, 
illustrate the novelties and tensions of post-war biology. They were the 
most visible application of “the spirit of the Modern Synthesis” in the 
public sphere (Gayon, 2003) and relied on a central ideology that might 
be called “racial liberalism” (Proctor, 2003). Racial liberalism had a 
remarkable capacity to “carry multiple meanings so that different audi-
ences could discover congenial interpretations” (Selcer, 2012). It also 
embodied a significant dilemma of post-war biology, that “between 
objective science and [the] correct moral position” (Marks). 

 The same venue where this debate took place is very telling. The 
UNESCO was established with the idea to embody a “common culture 
of international understanding following the defeat of Nazism” (Blue, 
2001). Founded in November 1945, UNESCO represented a sort of 
“secular soteriology” (doctrine of salvation), based on ideas of moral 
ransom from Nazi racial doctrines (Stoczkowski, 2009). Especially in 
its first phase (ibid.), UNESCO stressed ideas of universalism and unity 
of humankind, putting “humanity as a whole at the center”: “What 
is not good for Humanity as a whole cannot be good for any nation, 
race or individual” was one of the leitmotiv of Jaime Torres Bodet 
the Mexican diplomat who replaced Huxley as UNESCO secretary in 
1948. Many leading figures in the UNESCO were profoundly forged by 
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war devastations, one case being Alfred Métraux (1902–1963) a Swiss-
American anthropologist who, as a member of the U.S. Bombing Survey, 
was well aware of the deep destructions of war in Europe. Looking at 
these devastations reinforced “belief in the necessity for European unity 
and for the need of a firm basis for international, inter-cultural, and 
inter-racial understanding. His early view of war devastated Europe was 
important in his decision in 1946 to take a post on the secretariat of the 
United Nations” (Wagley, 1964). 

  The UNESCO statements on race 

  The debates over the statements are a play in four acts, but the first two, 
the 1950 statement and its 1951 rejoinder, are the more intellectually 
significant. The 1950 statement largely represented the social-science 
view on race that emerged from the post-Nazi scenario. Its architect 
was Ashley Montagu, a well-known Boasian anthropologist who had 
published a few years before his popular  Man’s Most Dangerous Myth: The 
Fallacy of Race  (1942). Montagu headed a committee of experts drawn 
from Brazil, France, India, Mexico, New Zealand, the United Kingdom, 
and the United States. Anthropologists such as Claude Levi-Strauss and 
Juan Comas worked alongside the likes of Morris Ginsberg, editor of the 
leading British journal  Sociological Review . The committee’s task was to 
write “a statement defining the notion of race and setting out in clear 
and simple terms the present state of our knowledge on the oft-disputed 
problem of race equality” (Métraux, 1951; see also 1950a and b). The 
final text was revised by Montagu following a round of criticisms by 
geneticists and biologists including Dunn, Dobzhansky, Huxley, and 
Muller. 

 The  UNESCO Courier , official magazine of the organization, celebrated 
and summarized the 1950 statement under the title “Fallacies of Racism 
Exposed: UNESCO publishes declaration by world scientists”: 

 False myths and superstitions about race contributed directly to the 
war, and to the murder of peoples which became known as genocide – 
but victims of the war were of all colours and of all “races.” Despite 
the universality of this agony and destruction, the myths and super-
stitions still survive – and still threaten the whole of mankind. The 
need for a sound unchallengeable statement of the facts, to counter 
this continuing threat, is a matter of urgency ...  

 UNESCO offers this declaration as a weapon – and a practical weapon – 
to all men and women of goodwill who are engaged in the good fight 
for human brotherhood.   
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 Race, according to the statement, was not a biological phenomenon but 
a “social myth.” All ethnic groups had the same mental capacities.  Pace  
right-wing Mendelians from Davenport to Lenz, race mixing was not 
biologically wrong. 

 Montagu’s powerful worldview, with its tensions and contradictions, 
shaped these key points. Lines such as “national, religious, geographic, 
linguistic and cultural groups do not necessarily coincide with racial 
groups” and “the cultural traits of such groups have no demonstrated 
genetic connection with racial traits” asserted that race was a purely 
technical notion with no cultural implications. The Kroeberian move 
of disjoining via hard heredity the sociocultural from the biological was 
further radicalized. This demystification of race – a process Huxley started 
in 1936 – prompted Montagu to simply get rid of the term altogether 
and instead use “ethnic group.” This phrase, lacking the emotional 
and political charge of “race,” would be more appropriate to describe a 
merely technical phenomenon. Though the 1950 statement understood 
race as a social myth, it also recognized race as a “biological fact” (differ-
ences in gene frequencies in certain populations), but for “all practical 
purposes” the first meaning dominated. 

 Dunn and Dobzhansky did not go quite so far as to dispense with the 
word “race.” Instead they redescribed race in much the same demysti-
fied and de-socialized terms as Montagu described ethnic groups: “popu-
lations which differ in the frequencies of some gene or genes” (Dunn & 
Dobzhansky, 1952: 118). This prompted Montagu to ask why anyone 
should use the “antiquated, mystical conception of race” to “describe 
populations in terms of their gene frequency differences,” (1962b) to 
which Dunn and Dobzhansky replied that any term, including “ethnic 
group,” might become loaded with intense, possibly destructive, social 
and moral values. 

 The divergence was superficial. Both sides shared the view that 
genetics had dislodged race from the Lamarckian biocultural kingdom, 
with its mystical union of habits and biology, and neatly separated it 
from the mental (Kroeber, see intermezzo I; Stocking, 1968). Genetics 
and the modern synthesis had “changed the meanings of basic 
terms” (Farber, 2010) and only because of this, race (or ethnic group) 
could be reduced to the variations of gene frequencies in different 
populations. 

 Both Montagu and Dobzhansky shared a post-Weismannian/
Kroeberian framework in which it was possible to demarcate clearly 
the biological from the social. In the UNESCO magazine feature on the 



156 Political Biology

statement, the Swiss anthropologist Alfred Métraux endorsed a similar 
move:

  Race prejudice thrives on the inability of most people to make a clear 
distinction between facts pertaining to civilization and culture on the 
one hand and biological facts on the other. Men are distinguished by 
their respective cultures ... the real differences between human socie-
ties are not due to biological heredity but to cultural environment.   

 In this post-war vision, the biological had not disappeared, however. It 
remained stably as a source of likeness and universality, while culture 
alone was given the power to diversify humankind. As the first state-
ment said, quoting Confucius, “Men’s nature are alike; it is their habits 
that carry them far apart.” This biological likeness was as important as 
cultural differences, indicating biologism’s subtle persistence. 

 This biologism is revealed throughout the statement, not least in 
the claim that “biological studies lend support to the ethic of universal 
brotherhood,” which reveals the profound contradictions between two 
of Montagu’s goals. On the one hand, he aims to disentangle mental 
characteristics from innate or biological factors (1972: 82–83). On the 
other, he aims to biologize virtuous mental and behavioral characteris-
tics, such as the “drive to cooperation,” now thought of as universal (see 
also Weidman, 2012). Whereas the statement nullified biology as a local, 
that is to say racial, experience, at the same time it reintroduced biology 
as a solid basis for universal positive traits and a warning to respect the 
profound dictates of human nature: “For man is born with drives toward 
cooperation, and unless these drives are satisfied, men and nations alike 
fall ill” (This strong concept of biological and universal human nature 
gained importance after the 1970s as we shall soon see). 

 The scientific community was far from persuaded by the statement. 
The epicenter of opposition was probably the journal  Man , based in 
London, which primarily published works related to physical anthro-
pology. Shortly after the statement’s publication, the journal lamented:

  the manner in which the whole vast field of racial studies, physical as 
well as cultural, was thrown open to discussion by a small group of 
philosophers, historians, sociologists and others, only two of whom 
had any pretensions to competence in physical anthropology. (1950)   

 The statement’s conclusions about race seemed unjustified “in the 
present state of our knowledge,” physical anthropologist William Fagg 
wrote in a letter to the London  Times  (quoted in Selcer, 2012). 
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 Amid the controversy, Dunn was appointed to coordinate a second 
statement in 1951. This time, biologists were more directly involved, 
and Montagu’s role was much reduced. In addition to Dunn, Haldane, 
Huxley, Dobzhansky, and other biologists signed the Statement on the 
Nature of Race and Race Differences. 

 After a reassuring confirmation that all men belonged to the same 
species, “even though there is some dispute as to when and how different 
human groups diverged from this common stock,” the text reintroduced 
the centrality of race. As Dunn commented:

  The physical anthropologists and the man in the street both know 
that races exist; the former, from the scientifically recognizable and 
measurable congeries of traits which he uses in classifying the vari-
eties of man; the latter from the immediate evidence of his senses 
when he sees an African, an European, an Asiatic and an American 
Indian together. (UNESCO, 1969: 37)   

 This language represented a tactical move intended to please the wider 
public and physical anthropologists, as well as a complicated compro-
mise among very different disciplinary communities. Certainly, the 
statement showed a high degree of diplomatic finesse:

  In its anthropological sense, the word “race” should be reserved for 
groups of mankind possessing well-developed and primarily heritable 
physical differences from other groups. Many populations can be so 
classified but, because of the complexity of human history, there are 
also many populations which cannot easily be fitted into a racial 
classification.   

 As Gayon (2003) has noted, the second statement was more cautious on 
race, eliminating emphatic claims made by the first – e.g., that “biological 
studies lend support to the ethic of universal brotherhood.” To accom-
modate the requests of many scientists who complained that Montagu 
confused  is  and  ought  – scientific findings and normative values – the 
second statement divorced data and social values. “Equality of opportu-
nity and equality in law in no way depend, as ethical principles, upon 
the assertion that human beings are in fact equal in endowment,” the 
second statement read. 

 The third statement, published in Moscow, 1964, and the fourth, 
in Paris, 1967 are less relevant here, mainly because they express not 
turmoil but hegemony. Selcer correctly observes that, by the time of 
the third and fourth statements, the anti-racist hegemony had largely 
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consolidated. The 1964 statement, “Proposals on the biological aspects 
of race,” was “relatively uncontroversial,” and attempts to rehash the 
1950–1951 dispute failed (Selcer, 2012). It is interesting, however, that 
the third statement was flexible enough to attract even the signature 
of Carleton Coon, one of the few racialist thinkers of the period. The 
fourth statement (“Statement on race and racial prejudice”) aimed to 
analyze racism and racist doctrines rather than the biological meaning 
of race. 

 Things had moved rapidly in the years since the first statement. How 
in only a decade and a half did this novel landscape emerge? In fact, 
there were four major points of conceptual transition. As we shall see 
in the next chapter, these demarcated (in the sense of boundary-work, 
Gieryn, 1991) good, fully democratic science from potentially totali-
tarian, anti-democratic science. These were scientific shifts, but they 
were molded by societal pressures, and, at the same time, shaped the 
global political agenda.    

   



     6 
 Four Pillars of Democratic Biology   

   The repositioning of biology within a liberal-democratic framework 
required more than repudiation of eugenics and scientific racism. 
Important conceptual transitions and a new science consolidated the 
change in political rhetoric. 

 In this chapter, I focus on four pillars of the post-1945 scenario. First, 
there was the classical-balance controversy, which pitted Dobzhansky 
against Muller and had considerable implications for eugenics and 
understandings of human heredity. Second, evolutionary thought was 
(allegedly) reconstructed in terms of population thinking and visibly 
disassociated from previous typological views of race. Third, there 
emerged the idea of a human culture either autonomous from biology 
or else representing a stage of evolution beyond that attainable from 
other animals. Either way, biologists, in a new spirit of cooperation with 
anthropologists, asserted human uniqueness. Fourth, organicism, the 
notion that groups constitute whole organisms unto themselves, eroded 
in the name of a new individualistic view of biological processes – some-
thing that was profoundly resonant with liberal-democratic values. At 
these points of transition, a new post-war democratic science found a 
consistent script by which it could differentiate itself from the anti-dem-
ocratic biology of the past. 

 To test the tenacity of this new democratic framework, at the end of 
the chapter I investigate the return to some theoretical assumptions of 
interwar eugenics in sociobiology and evolutionary psychology. As we 
will see, even in that case, the global democratic framework prevailed, 
rendering docile and in the end anti-eugenic the conservatism of socio-
biology and evolutionary psychology.  

159
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  Democratic repositioning I: the classical-balance controversy 

 The so-called classical-balance controversy (covered in Lewontin, 1974; 
Beatty, 1987; Paul, 1987) refers to a technical debate in population genetics, 
but one with profound policy and moral implications. “Embedded ideo-
logical assumptions” played a crucial part in this dispute (Lewontin, 1974: 
157) between two of the giants of twentieth-century genetics, Muller and 
Dobzhansky. Muller, a Nobel Prize on his mantle, was back in America 
after his tragic Soviet experience, first teaching at Amherst and then at 
Indiana University. The post-war Muller was still a eugenicist but of a 
post-revolutionary sort. He maintained faith in the control of human 
evolution, but without recourse to socialism. He withdrew in 1948 from 
the Soviet Academy of Sciences, at the peak of the Lysenko controversy 
(the letter of resignation and the Soviet official reply are worth reading for 
the intense politicization of science in both arguments, see Zirkle, 1949). 

 Although their paths repeatedly crossed and their alignment with 
classical genetics was similar, Dobzhansky was, in many respects, the 
antithesis of Muller. An ethnic Ukrainian born in the Russian Empire, 
Dobzhansky trained under Yuri Filipchenko in Petrograd and emigrated 
to the United States in 1927 to work with Thomas Hunt Morgan. 
Dobzhansky never returned to the Soviet Union, where he was labeled 
an enemy of the people. As author of one of the key texts of twentieth-
century evolution,  Genetics and the Origin of Species  (1937), Dobzhansky 
was not only one of the most influential twentieth-century evolution-
ists and a key figure in the construction of the modern synthesis, but the 
driving force behind biology’s embrace of the liberal-democratic order 
(for biographical treatments of Dobzhansky, see Provine, 1981; Levine 
1995; Adams, 1994; Kohler, 1994; Smocovitis, 1996; Ayala, 1976, 1985; 
for rhetoric Ceccarelli, 2001; for his ideological aspect Krimbas, 1994; 
Beatty, 1994; Lewontin, 1974). 

 In 1955, Dobzhansky coined the term “classical-balance” in an 
attempt to distinguish his position on population genetics from Muller’s. 
Dobzhansky identified the “classical” side, personified by Muller, as the 
older, traditional view. In opposition to this, the “balanced” view, repre-
sented by Dobzhansky himself, was not only modern, but also, as the 
term implies, stable, not radical. Muller contested the terminology, but 
his efforts failed. As a rhetorical strategy, Dobzhansky’s was a perfect 
choice: the term “balanced” conveyed to readers the sense of the repo-
sitioning of biology within a liberal-democratic framework, and away 
from the extremism of the eugenic phase. 

 Muller’s “classical” view was in fact a radical one (1950). It could 
easily have been called the eugenical view of population genetics, or the 
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“gloomy view,” since it was a repackaging of older concerns about genetic 
decay. Its most sophisticated form is a text significantly titled “Our Load of 
Mutations” (1950). Here, the eternal eugenicist, five years after Hiroshima 
(nuclear radiation was a key preoccupation for Muller), was concerned 
once again with the dysgenic effects of civilization and the need to 
counter the biological decline of humankind through intervention in the 
genetic composition of the human population. Muller’s point was that it 
was not enough to intervene “euthenically,” through medicine or other 
environmental avenues. This was prewar eugenics, cleverly rebranded in 
such a way so that the word eugenics never appeared in the text (apart 
from a reference to a eugenics conference in the early 1920s) and was 
instead replaced by the more neutral “artificial selection,” along with a 
new terminology of “genetic loads” and “mutational loads.” According to 
Diane Paul, in a letter to American Eugenics Society President Frederick 
Osborn,  

  Muller noted that he had purposely chosen an apparently neutral title 
for his 1950 essay: an argument explicitly tagged with the eugenics 
label would have been dismissed in advance by many whom it did, 
in fact, influence. Words are not so important. The crucial thing, he 
argued, was to induce people to  think  eugenically. (1987: 328)   

 In the article, Muller opposed contemporary medical opinion, which 
held that mutation was a negligible cause of disease. There were plenty 
of harmful mutations in human populations, he said. However, the 
detrimental effects of these mutations were often hidden because:

  the mutant genes of a given locus usually produce, in any single 
individual, but a very small effect when heterozygous, but accumu-
late until they reach a reciprocally high frequency in the popula-
tion, and so do as much total damage as if they were completely 
lethal. It is calculated that the average individual is probably hetero-
zygous for at least 8 genes, and possibly for scores, each of which 
produces a significant but usually slight detrimental effect on him. 
(1950: 170)   

 Repeating a typical eugenic anxiety, Muller claimed:

  The improvements in living conditions, medicine, etc. under our 
modern civilization must result in a saving for reproduction, at 
present, of a large proportion of those who under the earlier condi-
tions would have been genetically proscribed.   
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 In other words, contemporary social organization was giving free reign 
to harmful mutations that were once checked by the death of the unfit. 
Mankind harbored, “more or less unconsciously,” a ticking genetic time 
bomb. Few were aware of the dangers, Muller thought, because, courtesy 
of the evolutionary checks of the past, the danger didn’t seem imminent. 
Muller’s contemporaries were becoming a “debtor generation” who, “by 
instituting for their own immediate benefit ameliorative procedures 
which delay the attainment of equilibrium and raise the equilibrium 
level of mutant gene frequency,” transfer “to their descendants a price 
of detriment which the latter must eventually pay in full.” It would be 
“disaster for mankind.” 

 In a chapter of his  Mankind Evolving  (1962), titled “Muller’s Bravest 
New World,” Dobzhansky wrote that prophets of doom invariably 
include prescriptions for its avoidance. In Muller’s case, this meant 
massive political intervention at the genetic level; that is, eugenics:

  The only means by which the effects of the genetic load can be light-
ened permanently and securely is by the coupling of ameliorative 
techniques, such as medicine, with a rationally directed guidance of 
reproduction. (Muller, 1950)   

 In spite of the “social obstacles” preventing it, this was the most straight-
forward “escape” Muller offered, a policy prescription that could only 
be achieved through “a deep-seated change in mores.” The alternatives 
were “in the long run, as effective as trying to push back the flowing 
waters of a river with one’s bare hands.” 

 Dobzhansky didn’t share Muller’s concern that “the genetic loads 
which human populations carry are unconditionally deleterious” 
(Dobzhansky, 1962: 343). Since at least the late 1930s (Dobzhansky, 
1937), he had pioneered a different view of population genetics, which 
argued that “genetic variation and polymorphism” were “at the very 
center of the study of evolutionary dynamics” (Lewontin, 1997: 352). 

 This alternative school was now consolidating and bringing to the 
floor a view that was less gloomy and more optimistic, or “balanced,” 
to again use Dobzhansky’s term. It had profound anti-eugenic implica-
tions. From the point of view of the new population genetics, things 
were more in harmony than Muller had feared. The new school hinted 
that a genetic laissez faire, whereby leaving almost any genetic load 
unchecked, would be the best policy for mankind. 

 By the time Muller was rebranding eugenics in terms of mutational 
loads, Dobzhansky had been critical of “eugenical Jeremiahs” for years. 
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They keep “constantly before our eyes the nightmare of human popula-
tions accumulating recessive genes that produce pathological effects when 
homozygous,” he wrote in 1937 . These “prophets of doom” could not see 
the evolutionary advantage of “the accumulation of germinal changes in 
the population genotypes.” Only this vast genetic potential, a “supply 
of hereditary variation,” could guarantee better adaptability to mutated 
environmental conditions – in a nutshell, evolutionary plasticity (ibid.). 

 But in 1937 Dobzhansky stopped short of drawing the full human 
implications of his view of population genetics. He eventually did so in 
1955. “At a risk of oversimplification,” he presented the two “working 
hypotheses” of the classical and the balanced view. According to the 
former:

  Evolutionary changes consist in the main in gradual substitution and 
eventual fixation of the more favorable, in place of the less favorable, 
gene alleles and chromosomal structures. Superior alleles are estab-
lished by natural selection, and supplant inferior ones. (1955: 3)   

 This view implied that homozygosis (two chromosomes of a pair 
with the same gene arrangement) was the normal state, and hetero-
zygosity (different gene arrangements on the two chromosomes) the 
abnormal one, mostly created by deleterious mutations and therefore 
to be corrected. The classical perspective buckled under the weight of 
normative ideas about optimality. The balanced view, by contrast, saw 
in heterozygosity an evolutionary advantage: evolution tended to prefer 
heterozygosity to homozygosis, “a genetic good mixer” over “a genetic 
rugged individualist” (1955:3; see also Lerner, 1954; Beatty, 1994). 

 Dobzhansky introduced a distinction between “two different loads of 
mutations that Mendelian populations have to carry” in order to counter 
Muller’s view of genetic loads. There were indeed real burdens produced 
by genetic mutations, but these were much smaller factors than Muller 
thought. The bulk of these mutations were neutral or even beneficial for 
human populations, Dobzhansky claimed. He labeled Muller’s genetic 
load “mutational”: “recessive genetic variants deleterious to their carriers 
in most environments in which the population lives.” But this was a 
secondary factor in evolution. The other category, the “balanced” load, 
referred to variations that were harmful in one genetic environment 
or under specific environmental circumstances but favorable in other 
settings (1955: 5–6). One textbook case of heterozygotic advantage is the 
gene for sickle cell anemia, which, in the heterozygous condition, offers 
the carrier protection against malaria. 



164 Political Biology

 The scientific-cum-political implications of Dobzhansky’s work were 
obvious: “The production of deleterious mutants is the price which a 
living species pays for retaining the evolutionary advantages of genetic 
plasticity” (Dobzhansky and Wallace, 1954). Since many loads were 
balanced rather than mutational, and since genetic plasticity was advan-
tageous, planned exclusion from the gene pool was never justified:

  These genes may be maintained in human populations in balanced 
states, either because of being advantageous in heterozygotes or 
because of the action of diversifying selection.   

 Only in extreme instances, when human suffering and the costs to society 
could not be overlooked, did Dobzhansky propose educating and informing 
affected individuals in the hope that they might freely decide not to have 
children. In cases of individuals mentally incompetent to reach such a 
decision, he considered obligatory sterilization (1962: 333, 1965). 

 Dobzhansky’s view displaced the notion that certain human genotypes 
were normal or optimal (Medawar, 1960; Beatty, 1987). This implied a 
further shift in the understanding of fitness, now reduced from a value-
loaded concept to a merely technical notion of “reproductive success” 
(Paul, 1988). If fitness retained ideological meaning, it was consonant 
with pluralism of values favored by liberal democracy. As Dobzhansky 
wrote in 1970, the classical model “assumes that there exists a ‘normal 
type’ of each species or population, carrying the ‘normal genes,’” 
whereas the balance model  

  acknowledges genetic diversity as a fundamental phenomenon of 
nature. The gene pool of a population is envisaged as an array of 
alleles at many, perhaps at most, gene loci. None of these alleles may 
be the universally “normal” ones; the fitness conferred by many of 
these gene alleles on their carriers depends on what other alleles at 
the same and at other loci are present in the genotype and, of course, 
on the environment in which the carriers develop and live. There is 
no “normal type,” only an adaptive norm composed of an array of 
genotypes. (1970: 198)   

 The controversy, thus, was not merely technical but more profoundly 
ideological. As Richard Lewontin puts it, the disagreement reflected  

  a divergence between those who, on the one hand, see the dynamical 
processes in populations as essentially conservative, purifying and 
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protecting an adapted and rational status quo from the nonadapta-
tive, corrupting, and irrational forces of random mutation, and those, 
on the other, for whom nature is process, and every existing order is 
unstable in the long run. (1974: 57)   

 Muller inverted this perspective. He thought of Dobzhansky as a conserv-
ative and attacked the balanced view as a mystical old notion favoring 
genetic mediocrity and decay. He disliked its laissez faire attitude, some-
thing that was so distant from his social engineering mentality. For his 
part, Dobzhansky celebrated genetic variations as the basis for a fitter 
humanity: variation should not be decreased but enhanced (Beatty, 
1987). “Do we really want to live in a world with millions of Einsteins, 
Pasteurs, and Lenins?” he asked polemically having once again Muller 
(who had used these expressions in his 1935 Out  of the Night) as a target 
(1962). A world of clones, even of the best type, would not be a demo-
cratic world. Democracy, like genetics, required variations to work well. 
A first step toward the re-alignment of genetics and democracy was 
therefore accomplished. 

 Curiously, the dispute between Muller and Dobzhansky was never 
closed. Rather, as a new generation of evolutionary theorists emerged in 
the 1970s and ’80s, the debate lost its audience. Whereas for both Muller 
and Dobzhansky the debate was inextricably scientific and political, the 
next generation saw a merely technical controversy, disconnected from 
broader social issues (Paul, 1987; see also Beatty, 1987).  

  Democratic repositioning II: constructing population thinking 

 The transition from typological to population thinking, advanced by 
Ernst Mayr, was a second critical moment of biology’s post-war reposi-
tioning. Population thinking should not be confused with the biolog-
ical concept of population (Hey, 2011), which refers to “actually or 
potentially interbreeding natural populations which are reproductively 
isolated from other such groups” (Mayr, 1942). Rather, according to 
population thinking, population is just a fictional set of varying indi-
viduals. This view exists in opposition to typological thinking, wherein 
population is itself a reified entity or type. 

 Mayr began to articulate population thinking in 1942, and in polemical 
terms. There was a clear hero: Darwin. Mayr believed he had displaced 
typological and essentialist views in favor of populational ones. There 
was a clear villain: Plato. Mayr believed his notion of  eidos  (visible 
form) implied typologist or essentialist views (Mayr used the two terms 
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interchangeably, see 1982), which dominated Western thought for two 
millennia. Although there was a long transition period beginning in 
1942 in which many of the “rudiments” of population thinking took 
shape in Mayr’s thought (Chung, 2003), he made the distinction explicit 
only in 1959. In “Typological versus Population Thinking,” Mayr argued 
that typological thinking offered  

  a limited number of fixed, unchangeable “ideas” underlying the 
observed variability [in nature], with the  eidos  (idea) being the only 
thing that is fixed and real, while the observed variability has no 
more reality than the shadows of an object on a cave wall. (1959, 
reprinted in 1997)   

 According to Mayr, had Darwin believed this, theories of evolution and 
natural selection would never have been formulated. He had to have 
been a populational thinker (1982: 47), who recognized uniqueness of 
everything in the organic world:

  All organisms and organic phenomena are composed of unique 
features and can be described collectively only in statistical terms. 
Individuals, or any kind of organic entities, form populations of 
which we can determine the arithmetic mean and the statistics of 
variation. Averages are mere abstractions; only the individuals of 
which populations are composed have reality. (1959)   

 The two worldviews were incommensurable:

  The ultimate conclusions of the population thinker and of the typolo-
gist are precisely the opposite. For the typologist the type ( eidos ) is real 
and the variation an illusion, while for the populationist, the type 
(average) is an abstraction and only the variation is real. No two ways 
of looking at nature could be more different. (1959)   

 These two ways of thinking led to stark differences in interpretation of 
biological phenomena, such as race. For the typologist, “Every represent-
ative of a race conforms to the type and is separated from the representa-
tives of any other race by a distinct gap.” For the populationist, race  

  is based on the simple fact that no two individuals are the same 
in sexually reproducing organisms and that consequently no two 
aggregates of individuals can be the same. If the average between 
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two groups of individuals is sufficiently great to be recognizable 
on sight, we refer to such groups of individuals as different races. 
(1959: 28)   

 The political overtones of this move were clear, and the emphasis on 
varying individuals rather than fixed types soon became “an important 
component of the antiracist script” (Selcer, 2012). 

 Not only race, but also natural selection can be understood either 
in a typological or in a populationist way. The former approach uses 
value-laden terms such as “good,” “bad,” “useful,” and “detrimental” 
to describe variations. The latter uses the term “superior traits” only 
to define environmentally specific advantages that contribute “to the 
gene pool of the next generation.” There is no effort to create or main-
tain a superior type. Here we find resonances with the classical-balance 
controversy: for the typologist, variation is error or deviation from a true 
type; for the populationist, variation is a neutral fact, simply the means 
by which evolution works (O’ Hara, 1997). 

 The transition from typology to population thinking, much like the 
transition from soft to hard heredity, was construed as a modernization 
of evolutionary thinking, the replacement of old-fashioned modes of 
thought with new ones. Just as in the case of the soft-versus-hard-he-
redity debate, Darwin – in spite of his often embarrassingly typological 
language, including “forms” and “varieties” rather than “populations” 
and “individuals,” when talking of species – was hailed as the hero for 
this ‘modernization’ (Mayr, 1982: 268). 

  The politics and “existential” appeal of populationism 

 It is not difficult to see the “existential” (Hey, 2011) and political appeal 
that populationism had at the time. In the post-war period, the opposi-
tion between typology and populationism served “good” Western biolog-
ical science’s twin goals: mostly, to demarcate itself temporally from 
its dark eugenic past but also spatially from its totalitarian-Lysenkoist 
competitor in the Soviet Union. Like liberal democracy, population 
thinking celebrated the power of individual difference and uniqueness 
while diminishing the value of overarching structures reflected in the 
typological emphasis on homogeneity. 

 Mayr exploited this convergence strategically. He repeatedly made 
clear that the tragedy of eugenics was its typologization. In this way he 
traced a clear genealogical line between typology and the gas chambers, 
Plato and Hitler. It was an argument redolent of Karl Popper’s political 
philosophy, which was becoming increasingly influential in the United 
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States and the Anglo world at the time (see Winsor, 2006 for the influ-
ence of Popper on Hull and of this latter on Mayr). As Mayr wrote several 
decades later:

  No political bias was at first attached to eugenics, and it was supported 
by the entire range of opinion from the far left to the far right. But 
this did not last long. Eugenics soon became a tool of racists and 
of reactionaries. Instead of being applied strictly to population 
thinking, it was interpreted typologically; soon, without the show 
of any evidence, whole races of mankind were designated as superior 
or inferior. In the long run it led to the horrors of Hitler’s holocaust. 
(1982: 623)   

 Interestingly, Mayr does not reject eugenics as such, but rather its typo-
logical application. In a letter to Francis Crick, dated April 14, 1971, 
Mayr matched population thinking and his persisting eugenics faith:

  I have been favoring positive eugenics as far back as I can remember. 
As I get older, I find the objective as important as ever, but I appre-
ciate also increasingly how difficult it is to achieve this goal, particu-
larly in a democratic western society. Even if we could solve all the 
biological problems, and they are formidable, there still remains the 
problem of coping with the demand for “freedom of reproduction,” 
a freedom which fortunately will have to be abolished anyhow if we 
are not [ sic ] drown in human bodies. The time will come, and perhaps 
sooner than we think, when parents will have to take out a license to 
produce a child. No one seems to question that it requires a license 
for such a harmless activity as driving a car, and yet such an impor-
tant activity as influencing the gene pool of the next generation can 
be carried out unlicensed. A biologist will understand the logic of this 
argument, but how many non-biologists would? Obviously, then, we 
need massive education.   

 In more general texts, Mayr highlighted the tensions between democracy 
and evolutionary thought. In his opus magnum,  The Growth of Biological 
Thought  (1982), he explains that democracy and its Enlightenment roots 
were not shaped by biological thought but rather by a mixture of “physi-
calism and antifeudalism,” which “has taken over in the western world 
to such an extent that even the slightest implied criticism (as in these 
lines) is usually rejected with complete intolerance.” 

 There are, according to Mayr, some common traits between “demo-
cratic ideology and evolutionary thinking,” which share “a high regard 
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for the individual.” But the individual means something different in 
each case. Anyone who believes in the “genetic uniqueness of every 
individual” cannot believe in the dictum, “All men are  created  equal.” 
Rather, one would have to conclude, “No two individuals are  created  
equal.” 

 As evident from these quotations, among the fathers of the modern 
synthesis, Mayr was the least enthusiastic liberal democrat. Recall, for 
instance, Dobzhansky’s attack on Carleton Coon’s  The Origin of Races  – 
Mayr instead reviewed the book favorably and seemingly apolitically 
(Mayr, 1962; Jackson, 2001; Collopy, 2015). “I saw none of the implica-
tions which you seem to see,” Mayr wrote polemically to Dobzhansky. 

 And yet Mayr was so adamant about the liberal-democratic popu-
lational-typological story that he was willing, essentially, to fabricate 
it. His assertions of Darwin as father of populationism and claims of 
essentialism dominating pre-Darwinian thought are dubious (Sober, 
1980; Sloan, 1985; Greene, 1992; Amundson, 1998; Winsor, 2001, 2006; 
Stevens, 2002; Levit and Meister, 2006; Müller-Wille, 2007b; Hey, 2011; 
Powers, 2013; Witteveen, unpublished). Mary Winsor has argued that 
Mayr’s story “simply grew with repetition.” She highlights the “contrast 
between the enormity of its reputation and the flimsiness of its basis 
in historical evidence” (Winsor, 2006: 168, 150). The neat division of 
the history of biological thought between typological and populational 
thinkers does not stand analysis (ibid., see also Amundson, 1998). 
According to Elliott Sober (1980), other hypotheses coexisted with essen-
tialism, which was itself open to dispute. Mayr even tried to impose 
his populational view on Darwin by underhanded means. In the index 
for a 1964 edition of  Origin of Species , Mayr introduced a heading for 
“population thinking,” which directed readers to two passages, neither 
of which justified inclusion. As Jody Hey puts it, “In short, Darwin did 
not provide us with any text that directly resembles Mayr’s explanation 
of population thinking” (Hey, 2011: 259; see also Gayon, 1998: 117). 

 Darwin looked certainly at variation, but the value-laden philo-
sophical framework Mayr employed, and the whole story of a transi-
tion from essentialism to populationism, was mostly a mid-twentieth 
century creation by Mayr himself. One might offer internalist explana-
tions for this terminology; after all, biologists had new knowledge on 
which to draw – a hypothesis that certainly has its reasons. But, given 
the range of evolutionary thought and its public communication at 
the time, it is hard to deny that pressures external to biology itself 
helped to solidify the populationist worldview. The post-war world 
selected, via Mayr, the story most fitting its new underlying liberal-
democratic ethos.   
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  Democratic repositioning III: the humanism of the modern 
synthesis 

 Two highly visible features of biology’s post-war repositioning concern 
the evolutionary understanding of what was then called “man”. 

 The first was the growing integration of evolutionary biology, in 
particular the modern synthesis, with anthropology. Although this 
process began in the 1920s, it only consolidated after World War II. 
The architects of the modern synthesis – Simpson, Huxley, Mayr, 
and especially Dobzhansky – supported this integration. This befit a 
broader tendency to unify knowledge and phenomena: evolutionary 
mechanisms were one and the same no matter the level of selection, 
from gene to individual, population to species to culture (Smocovitis, 
2012). 

 The second, one of the four pillars of the transition to liberal-demo-
cratic biology, implicated a philosophical gesture that practically all the 
architects of the modern synthesis eventually promoted, though with 
different nuances: the notion that human beings are not reducible to 
animal nature, because culture makes human life distinct within the 
animal kingdom. This commitment marked a profound break from the 
eugenic conflation of human mental traits with other bodily character-
istics, and therefore with animality. 

 There was, however, a deep tension between the two projects, often 
obscured by labels such as “scientific humanism” and “evolutionary 
humanism” (Huxley, 1957; Smocovitis, 2009; Renwick, 2016). The first 
project emphasized a synthetic worldview capable of explaining all 
levels of evolution, from genes to cultural units. (E. O. Wilson’s sociobi-
ology was, in a sense, the heir of this effort.) The irreducibility project, 
on the other hand, emphasized the extraordinariness of man. In time, 
the second project was divorced from the first in the work of Lewontin, 
Gould (see respectively, Fracchia and Lewontin, 1999; Gould, 1997), and 
others who argued for dissimilarity between sociocultural and biological 
evolution. However, the strength of the post-war scenario lay, in some 
measure, in the capacity of biological thinkers to maintain both of these 
views at once. 

  Man’s place in the new synthesis 

 According to Betty Smocovitis, “Anthropology, the discipline that dealt 
most immediately with human evolution, had been curiously removed 
from organizational and intellectual efforts to synthesize evolution in 
the 1930s and 1940s” (2012). It was only after the war, and in particular 
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in the 1950s, that anthropology was integrated into the evolutionary 
synthesis, as illustrated by “watershed” meetings such as the 1950 Cold 
Spring Harbor symposium on “Origin and Evolution of Man” and the 
Darwin centennial at the University of Chicago in 1959 (Smocovitis, 
1999, 2012; Little and Sussman, 2010; Little, 2012). 

 The Cold Spring Harbor meeting was organized by the geneti-
cist Milislav Demerec with help from Dobzhansky and primatologist 
Sherwood Washburn. Simpson, Mayr, Coon, Dunn, and Montagu were 
among the participants. The attendees mostly concentrated on human 
origins and issues of racial differentiation. As the geneticist Curt Stern 
wrote in concluding remarks, “The political implications of statements 
or conclusions regarding the origin or evolution of man have been 
in our minds again and again” (Stern, 1950). It could not have been 
otherwise, given the symbolism of the location: the very place where 
Charles Davenport had organized the Eugenics Record Office (Little and 
Sussman, 2010). Sol Tax, editor of  Current Anthropology , assembled the 
second meeting, which included panels dedicated to “The Evolution of 
the Mind” and “Social and Cultural Evolution” (1960). 

 A new anthropology in constant dialogue with evolutionary find-
ings emerged from these interactions. Washburn in particular has been 
interpreted as a key figure in “remodeling” anthropology to meet the 
exigencies of the new “United Nations’ post–World War II universal 
man” (Haraway, 1988). Donna Haraway has notoriously claimed that 
Washburn’s “Man the Hunter” “embodied a socially positioned code for 
deciphering what it meant to be human ... after World War II,” acting as 
“liberal democracy’s substitute for socialism’s version of natural human 
cooperation” (ibid.: 207). 

 Washburn’s proposal for a “new physical anthropology” (1951) was a 
multidisciplinary attempt not simply to add “a little genetic terminology” 
to anthropology but to “change [anthropology’s] ways of doing things to 
conform with the implications of modern evolutionary theory” (1951: 
61). As Washburn realized, “Under the influence of modern genetic 
theory, the field is changing from the form it assumed in the latter part 
of the nineteenth century into a part of modern science” (ibid). 

 The new anthropology – integrated with the latest approaches in 
genetics and evolution, in particular population thinking – had vast 
impact (Boyd, 1950, 1953; see also Mayr, 1963: 646). Even a Boasian 
reconciliation with evolutionary thinking seemed possible. Cultural 
anthropologists Kroeber and White collaborated on the 1959 Darwin 
centennial and the volume produced by the conference considered 
man “ sub   spaecie   evolutionis ” (Tax, 1960). Kroeber’s paper looked 
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optimistically at the inclusion of “human history in total science” 
(ibid). White was more cautious and argued for the importance of the 
“extra-somatic” level (the former Kroeberian superorganic). Culture 
was only a human feature; it represented what he called the fourth 
stage of the evolution of mind. A well-defined notion of culture should 
remain at the center of any effort to understand human beings, White 
claimed:

  We must have a new science: a science of culture rather than a science 
of psychology if we are to understand the determinants of human 
behavior. (ibid)   

 Two concepts were once again in tension: humans as unique and 
humans as part of nature. There was no way around the tension, because 
it reflected two goals that were essential to the architects of the synthesis, 
who wished to make room for a science of human culture and to inte-
grate anthropology within evolutionary biology. Dobzhansky sums up:

  Man has both a nature and a “history.” Human evolution has two 
components, the biological or organic, and the cultural or superor-
ganic. These components are neither mutually exclusive nor inde-
pendent, but interrelated and interdependent. Human evolution 
cannot be understood as a purely biological process, nor can it be 
adequately described as a history of culture. It is the interaction of 
biology and culture. There exists a feedback between biological and 
cultural processes. (1962)   

 Dobzhansky championed the movement on behalf of the exception-
alism of human life and autonomous cultural processes, the third pillar 
of liberal-democratic biological thought. This movement favored obvi-
ously a reconciliation of biology with the Judeo-Christian root of liberal 
democracy – Dobzhansky was an Orthodox Christian often troubled by 
metaphysical questions. 

 Exceptionalism had its roots more in politics than in science. It was a 
response to eugenics’ faith in the total commensurability between phys-
ical and mental traits and to a radical naturalism that would deny the 
uniqueness of the human mind. Eugenicists thought intelligence and 
musical talent could be bred like red pigeons. Promoting the specificity 
and autonomy of human cultural traits, “the biological uniqueness of 
man,” or “man as an extraordinary creature” therefore was a gesture of 
profound political and epistemic significance (ibid. and 1963). 
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 Although exceptionalism did not perfectly match anthropologists’ 
disjuncture of the sociocultural from the organic (Smocovitis, 2012), 
they shared a common platform. Work coauthored by Dobzhansky 
and Montagu illustrates this. Published in  Science , and titled “Natural 
Selection and the Mental Capacities of Mankind,” the 1947 piece 
signaled evolutionary biologists’ emerging post-war defense of autono-
mous cultural processes:

  Man is a unique product of evolution in that he, far more than any 
other creature, has escaped from the bondage of the physical and the 
biological into the multiform social environment. This remarkable 
development introduces a third dimension in addition to those of 
the external and internal environments – a dimension which many 
biologists, in considering the evolution of man, tend to neglect. The 
most important setting of human evolution is the human social envi-
ronment. (Dobzhansky and Montagu, 1947: 587)   

 This crypto-dualist position, distinguishing the developmental sources 
of human mental and physical functions, was rare among biologists 
during the hegemony of eugenical thinking in the interwar period, 
either on the left or on the right. Recall that Mendelians (both left and 
right) believed in the dependence of mental traits on hereditary factors, 
and so did (the due epistemic changes made) Lamarckians. Kammerer 
even thought that education was an organic technique. Muller wanted 
to construct a country of Lenins and Einsteins via artificial insemination. 
Therefore the idea of “escaping from the bondage of the physical and 
the biological” sounded like a significant post-war novelty, or possibly a 
return to a pre-eugenic view of human uniqueness, as in the work of the 
anti-eugenicist co-father of evolution Alfred Russel Wallace. 

 Montagu and Dobzhansky’s article was designed to please both sides, 
evolutionary biologists and anthropologists. Humanity was unique 
because of its malleability, the article claimed in keeping with an age-old 
humanistic tradition. From Pico della Mirandola to Vico, from Kant to 
Herder, plasticity was a key source behind anthropological thinking 
(Zammito, 2002; Meloni, 2011). However, to please the evolutionists, 
humanity was unique and plastic  because of its genes  and special biolog-
ical adaptation:

  In general, two types of biological adaptation in evolution can be 
distinguished. One is genetic specialization and genetically controlled 
fixity of traits. The second consists in the ability to respond to a 
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given range of environmental situations by evolving traits favorable 
in these particular situations; this presupposes genetically controlled 
plasticity of traits. (1947, 588)   

 This was a miracle of intellectual dexterity. 
 Dobzhansky made similar arguments elsewhere. The first chapter of 

 Mankind Evolving  (1962) was dedicated to “Biology and Culture in Human 
Evolution” and incorporated Kroeber’s superorganicism; the repudia-
tion of cultural evolutionism by Boas, Ruth Benedict; and the notion of 
culture as a distinct level of evolution. But Dobzhansky disliked extreme 
culturalism, the position denying any link between organic and superor-
ganic. The following passage is typical of this unstable balance:

  In producing the genetic basis of culture, biological evolution has 
transcended itself – it has produced the superorganic. Yet the super-
organic has not annulled the organic. (1962: 21)   

 Such acrobatics could also be found in Dobzhansky’s 1956  The Biological 
Basis of Human Freedom , where he aimed at a precarious middle point 
rather than “explain human affairs entirely by biology” or “suppose that 
biology has no bearing on human affairs” (110). Both extremes were 
wrong, he said. 

 Its title notwithstanding,  The Biological Basis of Human Freedom  was 
remarkably open to the human transcendence of biology: “the most 
important agents which propel human history are maintained in 
that history itself, not in that stuff of which human genes are made,” 
Dobzhansky wrote (119). Showing his religious roots and quoting 
Dostoyevsky, he explained that no matter the “the evolutionary bonum,” 
human freedom involved “the capacity to rebel against it” (1956: 129; 
see also Dobzhansky, 1969). He then closed the passage with a typical 
contortionism: culture has “its own laws, which are not deducible from, 
although also not contrary to, biological laws” (1956: 134). And in his 
1964 article “Evolution, Organic and Superorganic” (1964), he again 
oscillated between nature and its transcendence:

  Inescapably, man’s nature is in part biological nature. But man is more 
than a DNA’s way to make more of DNA of a particular kind ... . Man 
receives and transmits ... not one but two heredities, and is involved 
in two evolutions, the biological and the cultural.   

 Simpson had a similar attitude (see Laporte, 2000), which he rendered in 
similarly tortured language. In his classic  The Meaning of Evolution  (1949), 
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he defined human social organization as “a result of organic evolution, 
but ... something essentially different in kind.” The Kroeberian lesson 
of a difference between organic and superorganic seemed at this point 
well-established amongst biologists:

  Organic evolution and societal evolution must, then, be not only 
constantly compared in their common aspects as evolution but also 
constantly contrasted in their differences as sharply distinct sorts of 
evolution, even though one is the product of the other and is, indeed, 
its continuation by other means. (290)   

 In a 1962  Science  article, “The Biological Nature of Man,” Simpson repeat-
edly assigned human social and cultural life uniqueness “in kind and in 
complexity.” Human language, according to Simpson, was a token of 
exceptionality, a system of communication “absolutely distinct” from 
any other in the animal kingdom. No language instinct here. “Man has a 
niche and an ecology,” Simpson wrote, but he “stands upright, builds and 
makes as never was built or wrought before, speaks and may speak truth 
or a lie, worships and may worship honestly or falsely.” (1962: 478) 

 The dominance of the integrative position articulated by Simpson, 
Dobzhanksy, Montagu, and others is revealed in the discipline of their few 
remaining eugenicist contemporaries. As Huxley said, opening his 1962 
lecture before the Eugenics Society, “Man, let me repeat, is not a biological 
but a psychosocial organism.” Thirty years prior, the term “psychosocial” 
was, to say the least, rare amongst biologists. Huxley used it more than ten 
times in the address (Huxley, 1962). This was probably Huxley’s “oppor-
tunistic” strategy (Weindling, 2012) and a mere matter of lip service, but 
it nonetheless indicates how widespread were the rhetorical effects of the 
modern synthesis’ compromise with liberal democracy.   

  Democratic repositioning IV: individualism and the new 
political economy of nature 

 The final pillar girding liberal-democratic biology became more visible in 
debates the mid-1960s and at that point emerged partly as a challenge to 
the modern synthesis itself. But its beginnings came much earlier, with 
the shift in post-1945 biological thinking toward the individual as “a 
unique and unrepeatable realization in the field of quasi-infinite possible 
genetic combinations” (Ayala, 1985). Individualism was inherent in 
both Mayr’s attack on typology and Dobzhansky’s denial of a “normal” 
genotype that might be privileged by eugenics policy. Individualism 
provided a direct attack on the idea that evolution requires a conception 
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of fitness at the level of the race or species – the collective. This collec-
tive ethos guided eugenics, which subordinated the individual to the 
“good of the whole community” (Esposito, 2011). 

 The debate between organicism and individualism had profound 
political resonances. Evelyn Fox Keller (1988) emphasizes that each pole 
implies a distinctive set of values: “autonomy, competition, simplicity; 
a theoretical privileging of chance and random interactions, and the 
interchangeability (that is, equality) of units” on one side, and “inter-
dependence, cooperation, complexity; the theoretical privileging of 
purposive and functional dynamics, and often a hierarchical organiza-
tion” on the other. 

 In the German context, organicism in biology was represented by the 
“Call to ‘Wholeness,’” as Anne Harrington puts it (1996). Holistic science 
was mobilized against the mechanized and atomized world wrought 
by modern science and technology. The scientific eccentric, Jakob von 
Uexküll (1864–1944), was a key thinker in the application of holism to 
biology. His vitalistic metaphors and concept of  Umwelt  (the surround-
ings, or perceptual world where an organism lives) in particular, had 
a profound influence on German philosophy, Heidegger firstly. Ayelet 
Shavit summarized his view:

  Uexküll attacked both individual freedom and competition in the 
Weimar Republic, and equality in the new cooperative Soviet Union. 
Both Democratic and Bolshevist states represented the masses rather 
than hierarchically organized groups, and their lack of internal order 
drastically reduced individual and group utility. (2004)   

 Uexküll’s dislike for individualism emerged powerfully in an exchange 
with the racist and radical right winger Houston Stewart Chamberlain, 
in which Uexküll explicitly linked individualism and destruction of 
the organism, cancer or revolution (quoted in Harrington, 1996: 58 see 
comment also in Shavit, 2004). Uexküll argued for “perfect harmony” 
between the  Volk  and the state, understood as a well-functioning 
organism aimed at limiting the destructive power of the individual, 
(ibid.: 60; Shavit, 2004) a line that became fashionable when the Nazis 
took power. 

 American biological thought concerning group-level phenomena was 
politically very different. University of Chicago ecologists Warder C. Allee 
and Alfred E. Emerson (Mitman, 1988, 1992) considered population a 
superorganism: a “collection of single creatures that together possess the 
functional organization implicit in the formal definition of organism” 
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(Emerson). From this they took a pacifist and internationalist lesson, very 
far from von Uexküll’s nationalist, right-wing biology. However, the reso-
nance that this organismic and communitarian economy of nature had 
after 1940, when the world conflict had detonated, was such to provoke 
growing discredit to it. Although it is sensible to be nuanced when 
defining the position of the modern synthesis on issues such as group 
selection (Borrello, 2010), unquestionably its ethos was individualistic 
and certainly not organicist nor communitarian. The political rationale 
behind this attitude is easy to see. Given the association of holism with 
the German radical right and the rise of the Soviet Union as a supposed 
non-individualist, cooperationist society, Anglo-American biologists 
supporting the modern synthesis felt much more comfortable in priori-
tizing the individual. They feared that the superorganism’s “higher levels 
of integration could only be achieved by suppression of subordinate 
levels” (Mitman, 1988): the individual was at risk of being mystically 
dissolved into the higher organism, a good analogy for totalitarianism. 

 Even though the antecedents of this more individualist way of 
thinking can already be found in Fisher (1930), the construction of a 
true ideology of individualism, played against totalitarianism as a group-
centered philosophy of biology, did not appear until the early 1940s. 
Only then did biologists begin to challenge “social theories, like those 
of Fascism and National Socialism, which exalt the state above the indi-
vidual,” to quote Huxley. 

 The best example of this new trend in moral and political philosophy 
is an astounding November 1940 lecture delivered by George Gaylord 
Simpson at the Paleontological Society of Washington, D.C. The United 
States was not yet involved in the conflict overseas, but Simpson, the 
scientist who integrated paleontology into the modern synthesis (1944), 
was already at war with Axis biology’s organicism and totalitarianism, as 
well as American biologists who still believed in a possible coexistence 
of organicism and democracy. Simpson’s conference is an unsurpassed 
example of politicization of biology, probably to be put on the same 
level of Muller’s letter to Stalin (although, obviously, in radically diver-
gent political directions). 

 The lecture and article derived from it, “The Role of the Individual in 
Evolution,” (1941) opened with a neat position:

  Whatever happens in organic evolution, or indeed within the whole 
realm of the biological sciences, happens to an individual. Genetic 
mutations occur in individuals. Individuals struggle for existence and 
fail or succeed according to their equipment and circumstances. It is 
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individuals that reproduce and that exercise such selection of a mate 
as may be possible to them. These facts are so evident that it may not 
seem worthwhile to state them, and similar statements so exhaust the 
basic aspects of evolutionary theory that it may seem impossible to 
say more about the role of the individual in evolution. Nevertheless 
such statements of the obvious are not needless, because the obvious 
is so often forgotten.   

 Simpson’s stance was as much scientific as political. The distinction 
between group and individual had “implications of the greatest impor-
tance, extending even into the political sphere.” 

 His definition of the two worldviews was strictly connected to the role 
each assigned to the individual, and he endorsed democracy in biolog-
ical terms:

  The essence of democracy is belief in the importance and independ-
ence of the individual, and in the progress of society through the 
satisfactions of the individuals composing it. The essence of totalitar-
ianism is belief in the unimportance of the individual and his subor-
dination to the state, and in the progress of society as a thing in itself 
regardless of the satisfactions of the individuals in it. I believe with 
all my heart and head that the democratic principles are biologically 
sound and humanly eugenic, the totalitarian principles unsound and 
dysgenic. I believe that it is our duty, not as citizens of a democracy 
but as among the dwindling number of citizens of the world still 
privileged to live and think as individuals, to oppose the totalitarian 
fallacy and to maintain the true place of the individual in our social 
and in our biological philosophy.   

 The way out of biological-totalitarianism was, for Simpson, found in 
novel epistemological concepts:

  A newer and, I think, incomparably truer and more profitable point 
of view is making rapid headway although still far from universal 
recognition. This is that the group is best definable as a collection of 
individuals and not as an abstraction of the nonindividual.   

 This novel political philosophy of biology demanded the end of groups 
as objects of evolution:

  The group is not an entity in the sense that the individual is an entity. 
A group achieves adaptation and progresses only in the sense that the 
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individuals composing it do so. Satisfaction is an individual compul-
sion and not a group achievement. Evolution is not a thread on which 
individuals are strung, but a structure composed of individuals. A 
species is not a model to which individuals are referred as more or less 
perfect reproductions, but a defined field of varying individuals.   

 The “aggregation ethics of the Chicago school” (Mitman, 1992: 164) and 
the wider notion of group cooperation, fatally associated with political 
totalitarianism, would not stand long against the hardening synthesis. 
As Greg Mitman writes:

  David Lack’s 1954 book,  The Natural Regulation of Animal Numbers , 
signaled an early warning that the population, viewed as a social 
organism, was dead. ... Competition between individuals, rather than 
cooperation among individuals, became the major force structuring 
the economy of nature. (1992, 207)   

 Vero Copner Wynne-Edwards’s 1962 book on group selectionism, 
 Animal Dispersion in Relation to Social Behavior , was a last gasp, but the 
shift toward individualism had already consolidated. Against Wynne-
Edwards, George C. Williams (1966) persuasively argued that there was 
no such a thing as the “good of the species.” 

 Following William Hamilton’s newly coined concept of “individual 
fitness” (1964, see Segerstråle, 2013), what mattered to Williams was 
“the extent to which [an individual organism] contributes genes to later 
generations of the populations of which it is a member” (1966:97). This 
“genic view” paved the way for Richard Dawkins’s popularization of the 
“selfish gene,” a further paradigm shift (Segerstråle, 2000). Indeed, in 
the 1960s and 1970s, challenges to the view of the individual as central 
in evolution (the orthodox modern synthesis view) no longer came from 
above, the group, but below, the gene (Gould ). 

 However, this 1960s/1970s genic challenge ought to be understood as 
a radicalization of the individualist one the modern synthesis initiated. 
The new paradigm implied that apparent group-level phenomena – 
including pro-social behavior, cooperation, and altruism – could be 
better explained as a form of genetic investment (Hamilton, 1964) or 
self-interest (Trivers, 1971). As Herbert Gintis puts it, “The explanatory 
power of inclusive fitness theory and reciprocal altruism convinced a 
generation of biologists that what appears to be altruism – personal 
sacrifice on behalf of others – is really just long-run genetic self-interest” 
(Gintis, 2006: 106). 
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 But this radicalization of individualism projected now onto the genic 
level did reflect an ethos unlike that of the modern synthesis. If the 
synthesis was liberal-democratic with its respect for the agency and 
autonomy of the individual organism, the new emphasis on selfishness 
and the transformation of kinship into genic forms of capital invest-
ment resonated with the new neoliberal political paradigm that was 
cementing itself within the global economy in the 1970s, a story that 
we cannot cover here.  

  Assessing post-war political biology 

 It is difficult to deny that something profound and traumatic happened 
to the politics of biology since the late 1930s and more profoundly after 
1945. Eugenics is an exemplar site to look at for these traumatic changes. 
On one side, there were no longer International Eugenics Conferences, 
and what remained of the eugenic movement “felt itself constantly under 
suspicion of sharing the state-interventionist inclinations of the Interwar 
eugenics movement, which it denied” (Barrett and Kurzman, 2004). 
Eugenics Journal changed their names, though some of them much later: 
the  Annals of Eugenics  became the  Annals of Human Genetics  in 1954 and 
the  Eugenics Quarterly  was rechristened  Journal of Social Biology  in 1969. 
On the other hand, it is also undeniable that “substantive trajectories” 
of eugenics did not disappear after 1945; they continued informing the 
moral economies of post-war debates (Bashford, 2010), not to mention 
how coerced sterilization continued undisturbed in many Western coun-
tries until the 1970s. Especially in the immediacy of 1945 the disappear-
ance of eugenics was in some ways more “cosmetic” than “substantive,” 
in Robert Proctor’s terms (1988: 303). After 1945 eugenicists suddenly 
became population scientists, human geneticists, psychiatrists, sociolo-
gists, and anthropologists, but a change of title doesn’t imply a change of 
mind (Kühl, 1994). Typical of these cosmetic changes is Paul Diepgen’s  Die  
 Heilkunde und   der   ärztliche   Beruf  that in 1937 celebrated Nazi racial science, 
while in the 1948 edition suggested that science “serves the entire world 
and is cosmopolitan” (Proctor, 1988: 304). Major figures of Nazi racial 
science, from Verschuer to Lenz, were awarded rechristened chairs in 
human genetics after 1950 (see Müller-Hill 1988, 1998). Immediately after 
the war the German psychiatrist Karl Bonhoeffer attempted to establish 
a new eugenics policy (Kühl, 1994: 123). And there was Huxley’s explicit 
reference to eugenics in his 1947 philosophical treatise for UNESCO. 

 This revision to the conventional account that eugenics ended 
with the revelations of Nazi horrors comes courtesy of a more recent 
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historiography. The new interpretive school has several strengths. For 
one, it postpones the moral critique of eugenics to a much later period, 
after the civil rights movement in America and 1968 in Europe. It also 
highlights eugenics’ persistence in the many sterilization laws that 
remained on the books until the 1970s, from North America to Europe, 
and more profoundly in biomedical values that resonated in debates on 
abortion, population control (Bashford, 2010), and the launch of the 
Human Genome Project (Duster, 2003). 

 The new wave of historiography has also challenged another conven-
tional story – the supposed disappearance of scientific racism in the wake 
of World War II. The teleological shift from race to population could be 
maintained only “at the cost of historical nuance” (Gannett, 2001:S483). 
Michelle Brattain argues that the UNESCO project “to dislodge racism 
[was] equally contingent, opportunistic, political, and grounded in 
the same social formation as racism itself” (2007). Concerns about the 
genetics of human variations and human populations thrived long 
after World War II (Lipphardt, 2012; Lipphardt, 2014; de Chadarevian, 
2014). These careful historical studies of race and eugenics confirm the 
huge gap between, on the one hand, the ideological claims of post-war 
biology and, on the other, its practices and experiments. 

 But while I have sympathy for the thesis that eugenics and race persisted 
after World War II, I am unconvinced by a too-strong continuist view 
according to which things continued business as usual. The sociopo-
litical values with which the sciences of human heredity and evolution 
were aligned, and which they partly produced, were profoundly altered. 
To pretend that this was merely superficial cover for an unchanged 
scientific content would be mistaken. Science and society, political and 
epistemic values, are genuinely coproduced in history. Though prewar 
concepts remained on the board, the rules of the game had changed. For 
instance, as Nadia Abu El-Haj recognizes, race has stuck with us since 
World War II, but it is not “quite the same concept, object, or tech-
nology” as it had been (2007). 

 Arguments about continuity across ages are even more problematic than 
arguments based on epistemic discontinuities and ruptures. We may even 
concede, for sake of deconstruction, that Eugen Fischer and Dobzhansky 
thought in a similar way about race and population (Lipphardt, 2012: S74). 
But epistemic moments are articulated according to rules deeper than indi-
vidual speech. Taking note of the four pillars, we see that, starting in the 
early 1940s, new boundaries came into being. After that, what one could 
say about race, individual differences, and the politics of biology generally 
had changed. With a new society, new political epistemological constraints 
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and therefore a new regime of truth came into being. The “continuist” 
view misses how the modern synthesis and the post-war politics of biology 
in general shifted the “ground of the debate” (Farber, 2009). 

 It is interesting to notice the dates of the four conceptual moves I 
have described in this chapter: Simpson’s conference occurred in 1940; 
Mayr began to promote population thinking in 1942; Dobzhansky and 
Montagu wrote about escaping from the boundary of nature in 1947; 
Dobzhansky rethought the importance of genetic pluralism in 1937 and 
translated this into politics after the war. Dunn claimed that his 1944 
radio conferences awoke him to political awareness (in Gayon, 2003). 
I want to refrain from having an overly deterministic view of culture. 
However, this clustering of dates speaks to a transition that occurred in a 
specific political atmosphere. These four pillars can be seen as mileposts 
indicating not just new science but the beginning of a new political-
epistemic discourse. They made possible, and even urgent, certain scien-
tific statements that were (at least some of them) technically possible 
long before they were uttered but were very much at the margin until 
the new political milieu demanded them. 

 These new conceptual pillars have remained robust, and the political 
shift has held out in the long run. To see how profound and solid were 
the liberal-democratic foundations of post-war biology, compare two 
forms of biological determinism, which have much in common episte-
mologically, but yielded different politics: first, the modernistic ethos of 
pre-1945 eugenics; second, the conservative discourse of human nature 
in late-twentieth-century sociobiology and evolutionary psychology, 
the heretic epigones of neo-Darwinism. 

 The experiences of sociobiology and especially evolutionary psychology 
show that even when post-1945 political biology drifted rightward, 
and even when one of the four pillars (the uniqueness of the human 
mind or the psychosocial) was undermined, the democratic framework 
created by the modern synthesis remained stable. Indeed, far from a new 
eugenics, the rightward turn of political biology has produced a robust 
theory of human nature opposed to the social engineering ethos typical 
of eugenics. It was a conservative turn not a eugenic one. 

  Intermezzo II: conservatis m without eugenics: the political 
philosophy of sociobiology and evolutionary psychology 

 The first sociobiological writings came as a surprise amid the envi-
ronmentalist atmosphere of 1970s. Not only had the political terrain 
moved very much to the left, but sociobiology and later evolutionary 



Four Pillars of Democratic Biology 183

psychology were the first schools since 1945 to break with one of the 
pillars of liberal-democratic biology: the recognition of autonomous 
human culture and unique human behavior and mental processes. 

 In a move very close to interwar eugenicists such as psychologist 
William McDougall (1871–1938) and ethologist Robert Yerkes (1876–
1956), and expanding on popular ethological writings of the 1960s, 
sociobiologists and evolutionary psychologists emphasized the strong 
connection between animal and human behavior and the dependence 
of mental mechanisms, including language, on hereditary processes 
(Gillette, 2007). Against the Dobzhansky-Montagu line, they claimed 
that a proliferation of instincts, not plasticity, distinguished the human 
mind. Like 1920s eugenics, 1970s sociobiology and 1990s evolutionary 
psychology argued that nature prevails over nurture, human culture 
is genetically determined, and biology should subsume the social 
sciences.  

 Even so, and against the predictions of some worried observers, 
eugenics never reared its ugly head under the guises of sociobiology 
and, particularly, evolutionary psychology.1 Given the strength of 
the democratic framework, even with one of its pillars smashed, and 
even in a context of the growing reconnection between genetics and 
human behavior, it was impossible to reopen the eugenic road in any 
explicit sense, that is at an open ideological level. In fact, the opposite 
occurred. Sociobiology and evolutionary psychology were undoubtedly 
conservative responses to the liberal consensus of their time, and in that 
sense, a challenge to the modern synthesis (or narrow interpretations 
of some of its assumptions, such as selectionism and adaptationism, see 
Lewontin, 2007). But their political outcome was anti-eugenic: a theory 
of universal, biologically hardwired human nature, immovable by social 
pressure and social engineering. 

 Although this discourse was aimed primarily at left-wing attempts to 
manipulate a malleable human nature – the “blank slate” that Steven 
Pinker criticizes (2002) – it also could have been marshaled against 
fascism, or as in the case of Fukuyama, genetic engineering (2002). 
It should be recalled that one of the political roots of the tenacity of 
human nature was undoubtedly leftist: Chomsky’s argument that if 
humans have no innate structures, then they are easy prey for political 
manipulation.  

  If, in fact, man is an indefinitely malleable, completely plastic being, 
with no innate structure of mind and no intrinsic needs of a cultural 
or social character, then he is a fit subject for the “shaping of behavior 
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by the state authority, the corporate manager, the technocrat, or the 
central committee. ( Language and Freedom , 1970; quoted in Pinker, 
2002: 300)   

 Where the Nazi belief that all traits are heritable meant that a Jew would 
always be a Jew, no matter how many books he or she wrote on Goethe, 
in the late twentieth century, the same belief defended the notion that 
people could not be manipulated for eugenic aims. Sociobiology and 
evolutionary  are perfect examples of how hard-hereditarian scientific 
programs, based on the primacy of the gene and the preeminence of 
heritable traits over “acquired” ones, are malleable resources for the 
political context of the moment – in their case, resources for democracy 
(in the conservative sense here of a defense from totalitarianism). 

 True, both sociobiology and evolutionary psychology score poorly on 
gender equality, and both have circulated Western-centric stereotypes 
(see Pinker, 2002). But at least racism is kept at bay. Where human nature 
is universal and fixed since the Pleistocene, alongside a long list of other 
human universals, few group-based differences are possible (Brown, 
1991; Barkow, Cosmides, and Tooby, 1992; Pinker, 2002). “Models of a 
robust, universal human nature by their very character cannot partici-
pate in racist explanations of intergroup differences,” Leda Cosmides 
and John Tooby claim in  The Adapted Mind , the foundational book of 
evolutionary psychology (1992: 38). 

 Relativism, associated with social constructionism and therefore envi-
ronmentalism, was now the divisive enemy leading to the cleavage of 
humankind rather than its unity – another curious reversal of the political 
function of hard heredity. Evolutionary psychology’s view that cultural 
variations (or “environmental cues”) are merely superficial, while the 
inner, evolved core of the human mind depends on the “psychic unity 
of humankind” (Barkow, Cosmides, and Tooby, 1992), can even be seen 
as a radicalization of the first UNESCO statement: a common  biological  
human nature as a basis for universal brotherhood. When Cosmides and 
Tooby claim, “By virtue of being members of the human species, all 
humans are expected to have the same adaptive mechanisms,” they are 
in a way channeling the UNESCO spirit. 

 This is not to deny the potential for racism in both sociobiology and 
evolutionary psychology, and xenophobic groups have exploited the 
rhetoric of both movements. In particular sociobiology’s naturalization 
of the ethnocentric instinct (Wilson, 1978: 119) was an easy inspira-
tion for racists. But Wilson and Pinker explicitly omitted race from their 
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agendas (see Jumonville, 2002; Pinker, 2002: 144). In a 2001 interview 
Pinker declared:

  If our society did not divide people by race then the question of racial 
differences would be too scientifically boring for anyone to bother 
with. Races are biologically superficial, and they tie in to no real 
theory of how we evolved, so there is no coherent explanation as to 
why races should differ biologically. I don’t think scientists would 
even be interested in the question. (Shermer, 2001)   

 Epistemological critiques of evolutionary psychology, such as David 
Buller’s  Adapting Minds: Evolutionary Psychology and the Persistent Quest 
for Human Nature  (2005), have emphasized polymorphism and differ-
ences in human psychological attitudes. Of course, the evolutionary 
basis of evolutionary psychology has always been thin (ibid.). Moreover, 
it implies deep assumptions of what counts as normal human nature, 
which may have profoundly exclusionary implications. But certainly the 
debate had shifted a lot from the period when supporting differences and 
polymorphism and even the idea of “a variety of adaptational and genetic 
‘natures’ in human populations” (Buller, 2006: 424) was seen as hatching 
potential for racism. Now it has in fact become a progressive critique of 
conservative evolutionary psychology (perhaps because the universalist 
framework has become stabilized enough at a different level). 

 Buller may put “nature” in scare quotes, but for Pinker, there is no 
question that human nature is real, fixed, and of tremendous political 
importance. Building on the work of conservative political theorist 
Thomas Sowell, Pinker counters a utopian vision whereby “human 
nature changes with social circumstances” with his tragic, intractable 
one, in which human nature cannot be altered by social pressure (2002: 
288–289). The utopianism that Pinker’s innatism attacks looks much 
like the bio-utopianism of eugenics. The political implications are clear. 
“Human nature is the reason we do not surrender our freedom to behav-
ioral engineers.”  

  Inborn human desires are a nuisance to those with utopian and total-
itarian visions, which often amount to the same thing. What stands 
in the way of most utopias is not pestilence and drought but human 
behavior ... . The Marxist utopians of the twentieth-century, as we 
saw, needed a tabula rasa free of selfishness and family ties and used 
totalitarian measures to scrape the tablets clean or start over with new 
ones. (2002: 169)   
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 Pinker cleverly reverses the “moral appeal” of environmentalism (the 
doctrine of the blank slate) as the basis of political emancipation:

  The Blank Slate was an attractive vision. It promised to make racism, 
sexism, and class prejudice factually untenable. It appeared to be a 
bulwark against the kind of thinking that led to ethnic genocide ... . 
But the Blank Slate, had, and has, a dark side. The vacuum that it 
posited in human nature was eagerly filled by totalitarian regimes, 
and it did nothing to prevent their genocides.   

 This is a typical neoconservative move, repeated throughout  The Blank 
Slate :

  If people are assumed to start out identical but some end up wealthier 
than others, observers may conclude that the wealthier ones must be 
more rapacious. And as the diagnosis slides from talent to sin, the 
remedy can shift from retribution to vengeance. Many atrocities of 
the twentieth century were committed in the name of egalitarianism. 
(2002: 152)   

 My concern is not with the historical plausibility of this view. What 
is significant is how a scientific belief in nativism, inborn factors, and 
innateness, as proxy for hard-hereditarianism especially of the right-
wing kind, was turned in the late twentieth century into a political tool 
of the promotion and defense of a particular conception of Western 
democracy. 

 Fukuyama’s usage of human nature as described by an “increasing 
body of evidence coming out of the life sciences” is similar. Like Pinker, 
Fukuyama believes, “The standard social-science model is inadequate” 
and “human beings are born with pre-existing cognitive structures and 
age-specific capabilities for learning that lead them naturally into society 
(1999: 155). 

 For Fukuyama, human nature supports the hope of countering the 
“great disruption” occurring in American society in the 1960s and 
1970s as an effect of a shift in moral values as well as various wrongly 
conceived social engineering projects. Social order and social capital 
can be reconstructed, Fukuyama claims, thanks to the “genetic basis” 
of cooperative and pro-social behaviors (1999: 168). The “tenacity” of a 
genetically based human nature is again enlisted as defense of democ-
racy, and a tool to remake society. As Fukuyama writes in  Our   Posthuman 
Future  (2002):
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  For while human behavior is plastic and variable, it is not infinitely 
so; at a certain point deeply rooted natural instincts and patterns of 
behavior reassert themselves to undermine the social engineer’s best-
laid plans.   

 Fukuyama uses human biology to set “the framework for whole human 
politics” (Fukuyama, 2011). So do the Darwinian conservative Larry 
Arnhart (1998, 2005) and Melvin Konner, via Darwinian constraints of 
human behaviors (2002). In fields ranging from neuroscience to prima-
tology, Michael Gazzaniga, Marc Hauser, Frans de Waal, Jonathan Haidt, 
and others propose a latter-day moralized version of human nature 
(Meloni, 2012, 2013). In all these discourses, a well-delimited biological 
nature, human or not, is the source of a profound political hope. All of 
these authors promote concepts of heredity with which interwar eugeni-
cists would be comfortable, but none of them proposes eugenics itself. 

 Comparing the modernistic ethos of eugenics with the conservatism of 
human nature in post-1970s sociobiology and evolutionary psychology 
confirms that similar scientific assumptions can be turned toward 
different ideological goals: engineering of biologically based human 
nature for the improvement of the race versus biologically universal 
human nature in opposition to engineering. Eugenics and sociobiology/
evolutionary psychology both assert the ontological primacy of heredity 
and both flatten the human to its biological dimension, but the political 
outcomes of these two versions of political biology are incommensu-
rable: utopian (or dystopian) and based on social engineering in the first 
case, tragic or conservative in the second. 

 Scientific views produce different political agendas depending on the 
normative systems in which they circulate. Post-war democratic thought 
is such a system, and it has tenaciously prevented certain scientific 
statements achieving policy voice, and completely silenced others. The 
stability of democratic biology can be deduced from the fact that the 
radical hereditarianism of sociobiology and evolutionary psychology, 
so scientifically similar to interwar eugenics, has been articulated in 
defense of Western democracy, albeit from a conservative, or libertarian, 
perspective. However, as this book will argue next, now for the first 
time some of the key assumptions of post-war democratic biology are 
faltering under the weight of a new postgenomic view of biological proc-
esses, heredity in particular.   

   



      7  
 Welcome to Postgenomics: 
Reactive Genomes, Epigenetics, 
and the Rebirth of Soft Heredity   

   Welcome to postgenomics  1   

  From the modern to the extended synthesis (or a new one?) 

 Over the last two decades, profound conceptual novelties have influ-
enced our understanding of evolutionary thinking. The implications 
for the notion of heredity have been profound. In 2008, when globally 
influential philosophers of biology met in Austria to reflect on the status 
of evolutionary theory 150 years after Darwin’s  Origin of Species , it was 
clear that the modern synthesis of Darwinism and genetics needed 
revision (Pennisi, 2008). The outcome of that meeting was Massimo 
Pigliucci and Gerd B. Müller’s  Evolution: the Extended Synthesis  (2010; see 
also Pigliucci, 2009), which notes  

  Evolutionary theory, as practiced today, includes a considerable 
number of concepts that were not part of the foundational struc-
ture of the Modern Synthesis ... for several years now dissenters from 
diverse fields of biology have been questioning aspects of the Modern 
Synthesis, and pivotal novel concepts have been elaborated that 
extend beyond its original scope.   

 According to Pigliucci and Müller, these dissenting voices are calling 
“for an expansion of the Modern Synthesis” (3). They argue that “indi-
vidual tenets of the Modern Synthesis can be modified, or even rejected, 
without generating a fundamental crisis in the structure of evolutionary 
theory – just as the Modern Synthesis itself improved upon but did not 
cause the rejection of either Darwinism or neo-Darwinism” (8). 

188
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 Others dispense with any such accommodation. Michael Rose and 
Todd Oakley suggest that the “new biology” has so “severely challenged 
the assumptions of the ‘Modern Synthesis’” (2007) that evolutionary 
thinking must be radically restructured (see also Gilbert and Epel, 2009; 
Jablonka and Lamb, 2014; Danchin, et al., 2011; Danchin, 2013; Koonin, 
2012; Mesoudi et al., 2013). David Depew and Bruce Weber, two other 
distinguished philosophers of biology, compare the modern synthesis to 
Newtonian physics: valid in its own domain but no longer able to claim 
general validity (2011). 

 Leaving aside this debate about reform or subversion of the synthesis 
(see also Depew, 2013), what is important to recognize is that over the 
past few decades, diverse movements have challenged some of the pillars 
of twentieth-century biology. These movements include developmental 
systems theory (DST); niche-construction; evolutionary developmental 
biology, or evo-devo, which incorporates generative and developmental 
mechanisms; and ecological developmental biology, or eco-devo. 

 The research claims, for example, that biological information is not 
localized in the genome alone but is dispersed thorough the whole 
organism (Oyama, Griffiths, and Gray, 2001; Robert, 2004) and that its 
flux is bidirectional, not just from genes to proteins per Crick’s dogma 
of molecular biology (Griffiths and Stotz, 2013). New theories suggest 
that a single genotype can produce different phenotypes in response 
to different environmental triggers and therefore that a phenotype 
cannot be “mechanistically deduced, even if we possess a complete DNA 
sequence of its genome” (Schlichting and Pigliucci, 1998; Pigliucci, 2001; 
West-Eberhard, 2003; Robert, 2004). We have learned that the organism 
does not adjust passively to the environment but rather contributes 
to the “construction of its niche which, in turn, can re-orientate the 
evolutionary process” (Odling-Smee, Laland, and Feldman, 2003; see 
also Lewontin, 1983). The phenotype is also extricated from the passive 
position Weismann assigned it (Oyama, 2000a and b; Griesemer, 2002; 
Meloni and Testa, 2014). The organism can “modify significant sources 
of natural selection ... thereby codirecting subsequent biological evolu-
tion” (Laland, Odling-Smee, Laland, and Feldman, 2000). And develop-
ment does not appear separated from heredity and therefore cannot be 
bracketed away when understanding evolution (see Amundson, 2005; 
Sultan, 2007; Müller, 2010). 

 All these ideas imply an enlarged evolutionary role for the environ-
ment – that “environmental factors can elicit innovation not via natural 
selection but through their direct influence on developmental systems” 
(Müller, 2010: West-Eberhard, 2003). Thus the new biology also confronts 
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the “gene centrism” of the modern synthesis, its exclusive focus “on the 
gene as the sole agent of variation and unit of inheritance” (Pigliucci 
and Müller, 2010, 14). Ironically, the crisis of gene centrism is the result 
of accelerated research since the conclusion of the Human Genome 
Project (HGP). As Evelyn Fox Keller noticed fifteen years ago, advances 
in genomics show “the ever widening gaps between our starting assump-
tions and the actual data that the new molecular tools are now making 
available” (2000: 8). 

 Even before the completion of the HGP, it had become clear that devel-
opments in molecular biology – the discipline that was supposed to offer 
a realist and reductionist view of the material units of life – have made 
it “impossible to think of the gene as a continuous piece of DNA matter 
collinear with a piece of protein matter” (Rheinberger, 2003: 232). Since 
the completion of the HGP, the gene has come under yet more scru-
tiny, its role as a particulate and autonomous agent determining traits 
and developmental processes becoming more difficult to reconcile with 
scientific evidence. What Brendan Maher calls “missing heritability” – 
the lack of correlation between genetic variants and common traits or 
complex diseases – illustrates the unexpected complexity of develop-
mental space between genotype and phenotype (Maher, 2008; Eichler 
et al., 2010). 

 This growing complexity has cast further doubt on what a gene is 
and does (Moss, 2003). The image of the gene performing just one job – 
coding for proteins – has been radically overturned (Portin, 2009; Keller, 
2012, 2014; Griffiths ad Stotz, 2013). Not only does a small percentage 
of the genome (less than 2%) act according to the classical definition 
of the gene as a protein-coding sequence, but most of the non-protein 
coding DNA is far from useless. What was supposed to be “junk DNA” 
turns out to play an important regulatory function it could not have 
had in the “gene-centric view” (Encode, 2007, 2012; Pennisi, 2012). On 
the gene-centric view, genomes are “littered with nonfunctional pseu-
dogenes, faulty duplicates of functional genes that do nothing, while 
their functional cousins ... get on with their business in a different part 
of the same genome” (Dawkins, 2010). But we are now realizing that the 
“junk” is actually “a major player in many of the processes that shape 
the genome and control the activity of its genes” (Biémont and Vieira, 
2006; Mattick, 2003, 2004; Pink et al., 2011). As Petter Portin writes:

  The structural boundaries of the gene as the unit of transcription are 
far from clear ... the human genome is pervasively transcribed from 
both DNA strands, such that the majority of its bases can be found 
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in primary transcripts, including non-protein-coding transcripts, and 
those that extensively overlap one another. The complexity of the 
transcription of protein-coding and non-coding RNA sequences is 
evident: transcripts may be derived from either of both DNA strands, 
and they may be overlapping and interlaced, and the transcripts can 
even use the same coding sequences. (2009: 113)   

 In this context, it is becoming harder to maintain a particulate notion 
of the gene. It is more accurate to think of genes in a deflationary way 
as “complex spatially discontinuous objects – composite rather than 
unitary objects” (Barnes and Dupré, 2008, 59) embedded in a regula-
tory network with distributed agency and specificity (Griffiths and 
Stotz, 2013). An important part of this regulatory network is involved in 
responding to environmental signals, which can originate in the cellular 
environment around the DNA, the entire organism, and, in the case of 
human beings, their social and cultural dynamics. 

 These exciting new concepts comprise the terrain of the postgenomic 
age.   

  Postgenomics as a different style of reasoning 

 Postgenomics is a term in flux, trendy but difficult to define. The first 
uses of the term came in the late 1990s during a series of preparatory 
conferences for the launch of the Human Genome Project (Richardson 
and Stevens, 2015). 

 Since then, the term has appeared in the titles of several publications, 
but has never been clearly explained or differentiated from genomics. 
This usage may imply that the meaning of postgenomics is so obvious 
that there is no reason to say more about it. But given the growing 
conceptual turbulence in evolutionary thinking, much is to be gained by 
understanding postgenomics deeply, as a “style of reasoning” (Hacking, 
2002) different from its predecessors. 

 There are at least five parallel ways of understanding postgenomics. 
These are not alternatives but rather form a network of coexisting 
meanings, epistemologies, and practices (El Hai, 2007; Richardson and 
Stevens, 2015). 

 The first meaning of “postgenomics” is temporal. Here  post  just means 
 after , so that postgenomics indicates simply “the period that followed 
the publication of the draft human genome sequence in 2001” (Griffiths 
and Stotz, 2013). Postgenomics “signposts the most recent period in the 
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history of the life-sciences” but does not imply fundamental rupture 
(Ankeny and Leonelli, 2015). 

 A second meaning points to the emergence of a “unifying frame-
work for biological knowledge” that brings together the whole new 
set of approaches, dubbed the “-omics” that extend the existing 
genomic programs and paradigms across the many subfields of the life 
sciences” (Richardson and Stevens, 2015; Sunder Rajan and Leonelli, 
2013). Today, the -omics include not only the genome but also the 
microbiome, transcriptome, nutrigenome, exposome, proteome, 
metagenome, and as we shall see later the epigenome. -Omics, a Greek 
suffix indicating “wholeness” or “collectivity of the units in the stem” 
(Lederberg and Cray, 2001; Yadav, 2007), here refers not only to a trend 
toward studying phenomena (genes, proteins) in their wholeness and 
interaction but also at a bigger infrastructural scale of program and 
financial investment. 

 The third meaning concerns specifically the infrastructural and tech-
nological dimension of the studies of genes, such as new sequencing 
technologies whereby large-scale genomic, metabolomic, or expo-
somic maps and databases are obtained (Rheinberger, 2013; Mackenzie, 
2015; Ankeny and Leonelli, 2015). In this novel data-driven setting 
(Strasser, 2012), the environment is understood as a signal, (Landecker, 
2016) which can be encompassed in genome-friendly, code-compatible 
digital representations (Meloni and Testa, 2014). 

 A fourth meaning of postgenomics has to do with a new political and 
moral economy, largely coinciding with the neoliberal era. Social scien-
tists have argued that “postgenomics is a distinctly neoliberal science 
in terms of its economic – its commercial structure” as well as “part 
and parcel of the domain of speculative finance” (Abu El-Haj, 2007; see 
also Thacker, 2005). The moral economy of postgenomics is also neolib-
eral: it focuses on individual risk (Sunder Rajan, 2005; Abu El-Haj, 2007; 
Rose, 2007) and self-optimization (Prainsack, 2015; Mansfield, 2012; see 
also Novas & Rose, 2005). Postgenomics is part of a new cycle of hype 
and promises (Pickersgill et al., 2013) and equipped with a particular 
affective economy (or assemblages, see Fortun, 2015). 

 The fifth understanding of postgenomics is not just chronolog-
ical, infrastructural, technical, or politico-economic, but conceptual. 
Postgenomics can be understood as the emergence of “unanticipated 
levels of biological complexity” in our understanding of the genome 
(Keller, 2015). This has led to radically rethinking the ontology of the 
genome as “pre-existing developmental processes” (Robert, 2004: 74) and 
even dismissing its role as the prime mover in biological processes 
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(Stotz et al., 2006; Barnes and Dupré, 2008; Griffiths and Stotz, 2013). 
Postgenomics in this sense can be taken as an invitation to go  beyond the 
genome  as we have known it. As Karola Stotz writes (2006):

  For the largest part of the past century we came to see genes as a 
material unit with structural stability and identity, with functional 
specificity by means of their template capacities that encode infor-
mation, and with intergenerational memory; we came to see genes as 
the designator of life and the site of agency and even mentality (in 
containing a plan or program for and asserting control over develop-
mental processes). In the postgenomic era, however, there is no DNA 
sequence that exhibits any or all of these traits without the help of an 
extensive and complex developmental machinery.   

 The “postgenomic genome” (Keller, 2015) exists within this broader 
developmental architecture. 

  De-centering and temporalizing the genome 

 The postgenomic genome is a flexible and blurred entity whose spatial 
and temporal dimension have been extended and emphasized to an 
unprecedented degree (Keller, 2015), an entity that “is far more fluid 
and responsive to the environment than previously supposed” (Jablonka 
and Lamb, 1995). An excellent way to capture these novelties is to think 
of the genome as a “vast reactive system” (Keller, 2012), a mechanism 
“for regulating the production of specific proteins in response to the 
constantly changing signals it receives from its environment” (Keller, 
2014, 2427). Following Nobel Laureate Barbara McClintock, we might 
conceive of the genome as a “highly sensitive organ” (1984; see Keller, 
1983). When first formulated in her Nobel Prize speech, the idea seemed 
quite eccentric, but it has been fully vindicated in recent times (Jablonka 
and Lamb, 2014). 

 Spatially, we now understand that the genome’s borders with the 
environment are porous – indeed, almost impossible to establish. “The 
idea of a distinct molecular gene with clearly defined boundaries” has 
become untenable (Griffiths and Stotz, 2013: 68). Far from being a sepa-
rate and autonomous agent, the postgenomic genome is embedded in a 
broader regulatory architecture that “extends outside the organism into 
the developmental niche.” This is why “rather than looking for causes 
in DNA sequence information,” the focus in postgenomic research “has 
shifted towards how sequences are used in a transient and flexible way 
by the varied mechanisms which control gene expression” (ibid.). 
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 Temporally also, the postgenomic genome is radically new (Lappé and 
Landecker, 2015). This genome is subject to time and biography and even, 
according to Martine Lappé and Hannah Landecker, possesses “an early 
life and an old age, and to a more limited degree, an adolescence, middle 
age, and other stages.” Lifetime experiences “impinge on the formerly 
implacable and sequestered genome.” As they claim, “developments in 
chromatin biology have provided the basis for this genomic embodiment 
of experience and exposure.” This is an impressive shift from the picture 
of the genome “that came into being through the massive sequencing 
efforts of the 1990s and 2000s in which genomes were understood as the 
same in every cell of the body for all of that body’s life” (ibid.). 

 This novel spatial and temporal condition helps to illustrate why 
postgenomic views have to be  contrasted  with the genetic and genomic 
paradigm. Though postgenomics is often a matter of business-as-usual 
“gene hunting” (Bliss, 2015), though it has been criticized for reinforcing 
“discourses about the power of genes” (Richardson and Stevens, 2015; 
see also Panofsky, 2015 for behavioral genetics; and Waggoner and Uller, 
2015), and though some scientists insist epigenetics offers “little more 
than another layer of DNA related activity that needs to be taken into 
account when analysing gene expression,” (Niewöhner, 2011) my claim 
is that we are seeing a real rupture. Postgenomics should not be conceived 
as a mere prolongation of what came before (Charney, 2012). 

 There is no better illustration of the discontinuity of postgenomics 
than the destabilizing effect it has had on the central dogma of 
molecular biology. We have already seen how the basic notion of the 
dogma – information going one way from DNA to protein and never 
in reverse – (1958: 153; see also Crick, 1970; Olby, 1970; Strasser, 2006 
for the broader meaning assumed by the dogma, and Morange, 2008 
for an assessment after 50 years) was constructed to disprove any direct 
or formative influence of the environment on the gene. No alteration 
in protein sequence could cause subsequent alterations in nucleic acid 
sequence (Olby, 1970). The line of causality was clear: “DNA makes RNA, 
RNA makes proteins, and proteins make us” (Keller, 1996: 18; see also 
Watson quoted in Strasser, 2006). 

 In retrospect one could say that the dogma has always been unstable. 
Since peak consolidation in the 1960s (Strasser, 2006), it has undergone 
several theoretical and empirical challenges. Keller (1992) has shown 
how attempts to jeopardize the dogma or bring attention to ambiguous 
findings were neutralized by the scientific community, which played on 
the semantic instability of scientific terminology (for instance: “directed” 
and “spontaneous” mutations) and reframed the boundaries of the 
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dogma to make it compatible with new claims. However, what were 
once minor wrinkles have become “major chasms” (Keller, 2000: 55 and 
ff.), and it is generally believed that the dogma as an absolute principle 
is today “invalid” (Koonin, 2012). While it is true that  strictu   senso  there 
is no reverse translation from protein sequence to DNA (in this sense the 
dogma does hold), the broader view of the dogma according to which 
there is no transfer of information from phenotype to genotype and 
also no transfer from phenotype to phenotype (e.g. protein to protein) 
does no longer hold. Plenty of molecular processes – such as direct DNA 
translation to protein, transfer of information from protein sequences 
to the genome, genetic assimilation of prion-dependent phenotypic 
heredity, reverse transcription, non-protein-coding RNA (ncRNA) tran-
scription, and transplicing – have disproved molecular biology’s “linear 
logic” (respectively in Pigliucci and Muller, 2010; Koonin, 2012; Brosius, 
2003; Mattick, 2003; see also Dupré, 2010; Hayden, 2011; Charney, 2012; 
Jablonka and Lamb, 2014). Today we know that biological information 
goes in both directions and is not only contained in DNA sequences: 
“instead of a linear flow of information from the DNA sequence to its 
product, information is created by and distributed throughout the whole 
developmental system” (Stotz, 2006; Griffiths and Stotz, 2013). 

 We must dispense with germplasm sequestration as imagined by 
Weismann and made molecular by Crick. This is a massive change. After 
all, the dogma’s subtext was that there was “no direct route by which 
the environment could imprint on DNA” (Lappé and Landecker, 2015). 
The hardness of the hereditary material was secured (Olby, 1970). As 
Eva Jablonka and Marion Lamb write, “Because of the central dogma 
there was no way in which induced phenotypic changes could have any 
effects on the genetic material” (2014). Epigenetics, a milestone in the 
postgenomic landscape, shows how far we have already moved from 
molecular biology’s rigid assumptions. With epigenetics we know that 
we do not need reverse translation to transmit information from pheno-
type to genotype: “What changes is which genes are switched on and 
which are switched off. It is the  amounts  of the various proteins, not 
their sequences, that are altered. Backtranslation is irrelevant to trans-
mitting such alterations” (Jablonka and Lamb, 2014).  

  Enter epigenetics 

 Epigenetics is a perfect incarnation of postgenomics and a high-resolu-
tion theoretical spyglass through which to see the changing thought-
style, and possibly ethos, of the biosciences in the early twenty-first 
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century. More than fifty years after epigenetics was introduced, it has 
become a buzzword (Jablonka and Raz, 2009: 131); the growth of publi-
cations in the field in the last decade certifies the epidemic of epige-
netics (Haig, 2012; Jirtle, 2012). 

 I do not intend to oversell the conceptual and evidentiary strength 
of a discipline still as embryonic, multiple, and contested as molecular 
epigenetics. Many questions in epigenetics remain highly controversial, 
and we should continue to be cautious about its relevance, especially for 
humans (Feil and Fraga, 2012; Heard and Martiennsen, 2014). Moreover, 
the notion of epigenetics is elusive and plastic, (Morange, 2002; Bird, 
2007; Ptashne, 2007; Dupré, 2012; Griffiths and Stotz, 2013). Despite – or, 
more likely, because of – this semantic ambiguity, epigenetics prospers as 
a scientific and social phenomenon in need of careful scrutiny (Meloni 
and Testa, 2014). The genealogy of epigenetics in biological thought is 
complex, and its current molecular crystallization is the result of a series 
of important conceptual shifts (Jablonka and Lamb, 2002; Haig, 2012; 
Griffiths and Stotz, 2013). This is not a straightforward matter, and I will 
therefore approach it with care. 

 “Epigenetics” was coined by embryologist and developmental biolo-
gist C. H. Waddington (1905–1975) in the 1940s as a neologism “derived 
from the Aristotelian word ‘epigenesis’ which had more or less passed 
into disuse” (1957: not then, as in the popular but mistaken version 
in which epi means “above” the gene) to specify, in a broad non-mo-
lecular sense, the “whole complex of developmental processes” that 
connects genotype and phenotype (1942 reprinted in 2012). According 
to Waddington’s 1942 definition, epigenetics explored the unfolding of 
genetic material into a final phenotype. A later definition saw it as “the 
branch of biology which studies the causal interactions between genes 
and their products which bring the phenotype into being” (Waddington, 
1968; see Holliday, 1990, 2006; see Jablonka and Lamb, 2002). 

 The present understanding of epigenetics, however, is more influenced 
by a second, narrower tradition (Griffiths and Stotz, 2013). This tradi-
tion originates with David Nanney’s 1958 paper “Epigenetic Control 
Systems” and refers to a second, non-genetic system, operating at the 
cellular level, which regulates gene expression (Nanney, 1958; see Haig, 
2012, Griffiths and Stotz, 2013). Thus it is probably more correct to call 
contemporary epigenetics “molecular epigenetics,” to differentiate it 
from Waddington’s broader sense and from the developmentalist-embry-
ological tradition in which the term was first conceived. That said, the 
two meanings are not in principle irreconcilable, as they both emphasize 
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the context – either molecular or at the level of the organism – where 
genetic functioning takes place (Hallgrímsson and Hall, 2011). 

 In the currently mainstream molecular sense, a standard defini-
tion of epigenetics is “the study of changes in gene function that are 
mitotically and/or meiotically heritable and that do not entail a change 
in the sequence of DNA” (Armstrong, 2014). In less technical books, 
epigenetics is called the study of all the “long-term alterations of DNA 
that don’t involve changes in the DNA sequence itself” (Francis, 2011: 
X). In a broader but still negative form, epigenetics can be defined as 
any “phenotypic variation that is not attributable to genetic variation” 
(Haig, 2012: 15). A rare positive definition calls molecular epigenetics 
“the active perpetuation of local chromatin states” (Bird & Macleod, 
2004, quoted in Richards, 2006: 395) or the self-perpetuation of gene 
expressions “in the absence of the original signal that caused them” 
(Dulac, 2010: 729). Amid proliferating–omics, epigenetics can be also 
seen as the study of the epigenome, the set of potentially “heritable 
changes in gene expressions that occur in the absence of changes to the 
DNA sequence itself” (Dolinoy and Jirtle, 2008). 

 The preferred recourse to a negative definition – heritability  without  
altering the DNA – not only reflects the uncertainty surrounding the 
range and stability of epigenetic mutations, but also and more impor-
tantly the difficulties of conceptualizing epigenetics beyond a gene-cen-
tric view of heredity and phenotypic development.  

  Mechanisms 

 To understand epigenetics it is a good idea to start from the biochemical 
basis of the process. 

 In eukaryotic cells, DNA is tightly wrapped into chromatin, and modi-
fications of the chromatin structure can affect DNA expression (Meaney 
and Szyf, 2005; Feil and Fraga, 2012). DNA methylation – a surprisingly 
simple chromatin modification, which involves merely adding one 
carbon and three hydrogen atoms to a receptive site of the DNA – is 
the most recognized mechanism of epigenetic mutations. Studied since 
the late 1960s (see Holliday, 2006, see however Daxinger and Whitelaw, 
2012) it results in chromatin de-activation and inhibition of gene tran-
scription. Methylation works therefore as a sort of “physical barrier 
to transcription factors” (Gluckman et al., 2011) and is regulated by 
nutritional and environmental factors, especially during early phases 
of development (Dolinoy and Jirtle, 2008). Further epigenetic mecha-
nisms include histone modification, histone protein modifications, and 
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regulation by non-coding RNA, although these are considered less stable 
than methylation patterns. 

 In evolutionary terms, epigenetic changes are not biological anom-
alies but fundamental to developmental plasticity, the “intermediate 
process” by which a “fixed genome” can respond in a dynamic way 
to a changing environment and produce different phenotypes from 
a single genome (Meaney and Szyf, 2005; cfr. also Robert, 2004; 
Gluckman et al., 2009, 2011). Unsurprisingly, then, there are several 
examples of visible phenotypic changes in the animal kingdom 
driven by changes in methylation patterns as a result of varying envi-
ronmental exposure and nutritional input. For instance, genetically 
identical honeybee ( apis   mellifera ) larvae following different feeding 
regimens (royal jelly versus less rich food) produce different adult 
phenotypes, from sterile worker to fertile queen (Kucharski et al., 
2008). Nutrition also affects the agouti gene in mice, producing in 
phenotypic changes in offspring. Exposing a pregnant agouti mouse 
to a low-methyl diet results in hypomethylation and enhanced expres-
sion of the promoter of the agouti gene. Offspring are no longer slim 
and brown, but yellow, fat, and prone to diabetes (Waterland and 
Jirtle, 2003). And moving from nutritional to behavioral exposures, 
Michael Meaney’s group study shows that grooming behavior in rats 
alters the methylation patterns of the promoter of the glucocorticoid 
receptor in pups (Weaver et al., 2004; see an updated review in Lutz 
and Turecki, 2014).   

  Consequences for heredity 

 One of the most hotly debated issues surrounding epigenetic mecha-
nisms is their transgenerational stability (Richards, 2006; Jablonka 
and Raz, 2009; Daxinger and Whitelaw, 2010, 2012; Lim and Brunet, 
2013; Grossniklaus et al., 2013; Heard and Martienssen, 2014). Received 
wisdom is that, in mammalian development, epigenetic marks are 
reset at each generation and therefore incapable of sustaining trans-
generational phenotypic changes. But new studies are challenging this 
received view of inheritance (Anway et al., 2005; Rassoulzadegan et al., 
2006; Hitchins et al., 2007; Wagner et al., 2008; Franklin et al., 2010; 
Saavedra-Rodrıguez and Feig, 2013) and pointing at environmental 
effects lasting on up to four future generations via epigenetic mecha-
nisms (Whereas intergenerational variations are passed from parents to 
offspring, transgenerational ones continue for multiple generations.). 
This can happen in either of two ways. First, by germline inheritance, 
where the epigenetic signature is not entirely cleared in gametogenesis 
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and can be transmitted through the germline (Chong and Whitelaw, 
2004; see Anway et al., 2005). Second, by non-germline, experience-
dependent epigenetic inheritance, where the epigenetic signature is 
reestablished in each successive generation by the reoccurrence of the 
“behaviour or environment that induces the mark.” This is also known 
as “niche recreation” (Gluckman et al., 2011; Champagne, 2008, 2013; 
Champagne and Curley, 2008; Danchin et al., 2011). 

 Epidemiological studies now use epigenetic mechanisms in humans to 
explain the intergenerational and possibly transgenerational effects of 
chronic disease  2  . Epidemiological and medical studies have often looked 
at the “intergenerational transmission of programmed effects” (Drake 
and Liu, 2010). In the mid-1980s epidemiologist and pediatrician Irving 
Emanuel proposed the  intergenerational influences hypothesis  (IIH) to 
account for the way in which “exposures, and environments experienced 
by one generation [related] to the health, growth, and development of 
the next generation.” Much of the evidence of intergenerational factors, 
however, was at that point of “a largely indirect nature” (Emanuel, 1986: 
35). It has been only in the last two decades that increasing numbers of 
studies have expanded and tested what was until then the “speculative” 
intergenerational hypothesis, bringing an entirely new dimension to it.  3   
The most famous concerns the effects of prenatal exposure to famine 
during the Dutch  Hongerwinter  (Hunger Winter) of 1944–1945, when the 
Germans occupied West Holland (Heijmans et al .,  2008; Painter et al .,  
2008). While the Nazis blocked food transport, caloric intake plum-
meted below 800 calories per day. The shortage lasted nearly half a year 
and left profound biological scars: babies born to mothers who experi-
enced famine during the last trimester of pregnancy were significantly 
smaller than babies born after the country was liberated and displayed 
several metabolic and behavioral problems, from obesity to mental 
illness. Effects of the Dutch famine have been recorded up to sixty years 
later and extend beyond the offspring of those exposed, apparently to 
the second generation, so far. This lingering impact is correlated with 
significant changes in methylation (Painter et al., 2008). 

 Another important line of research investigates links between 
descendants’ health and longevity and ancestors’ nutrition and life-
style. Drawing from records kept by the isolated Northern Swedish town 
of Överkalix, where three cohorts (born in 1890, 1905, and 1920) were 
followed until death in 1995, these studies show that ancestors’ access 
to food correlates with descendants’ longevity (Bygren et al .,  2001) and 
susceptibility to cardiovascular disease (Kaaty et al., 2002). Researchers 
have also found transgenerational effects (on the male line) of smoking 
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before puberty when the sperm is in formation (Pembrey et al., 2006). 
In all of the Överkalix cohort studies, epigenetic changes appear to 
be the key mechanism for this perpetuation of environmental effects. 
Interestingly, here it is not only the matrilinear side to be emphasized as 
vehicle of epigenetic mutations as in the Dutch cohort. 

 Probably no other topic is so controversial today as epigenetic inter- 
and transgenerational inheritance in humans. The scientifically unstable 
status of the topic has been clearly emphasized not only by sceptical 
scientists but also by social scientists (Tolwinski, 2013; Pickersgill, 2016). 
There is still a “long way to go” to fully understand “the involvement of 
epigenetics in environmentally triggered phenotypes and diseases” (Feil 
and Fraga, 2012; see also Heard and Martienssen, 2014), but this research 
suggests significant consequences for the notion of biological heredity. 
What we already know offers reason enough to rethink the investment 
in hard heredity and the division of the human world into biological and 
social domains characteristic of the hard-heredity framework. 

 By challenging the idea that heredity is the mere transmission of nuclear 
DNA, epigenetics has opened the door to an extended view of inherit-
ance in which information is transferred from one generation to the next 
by many interacting inheritance systems (Jablonka and Lamb, 2014). 
Epigenetic variations act as a parallel inheritance system through which 
the organism can respond more rapidly and flexibly to environmental 
cues by transmitting to cell lineages different “interpretations” of DNA 
information (ibid.). Thus it is no longer just the DNA sequence that is 
transferred but the whole “developmental niche” (Stotz, 2008, 2010), “the 
set of environmental and social legacies that make possible the regulated 
expression of the genome during the life cycle of the organism” (Griffiths 
and Stotz, 2013: 110). This means that environmental and social factors, 
not only genes, “carry information in development” (ibid.: 179). 

 Epigenetics is also providing “candidate mechanisms” (Kappeler and 
Meaney, 2010; see also Danchin et al., 2011) for parental effects, a key 
phenomenon of developmental plasticity whereby exposures in one 
generation to certain environmental states (nutrition, toxins, etc.) can 
affect the next generation’s phenotypes without affecting their geno-
types (Badyaev & Uller, 2009; Danchin et al., 2011). Maternal effects, in 
particular, are critical, enabling “the mother to adjust the phenotype of 
offspring in response to the environment she inhabits and, in doing so, 
in effect transmit to them information about the environment they will 
inhabit” (Charney, 2012: 353). 

 By inviting us to consider the possibility that “heredity involves more than 
genes” and that “new inherited variations ... arise as a direct, and sometimes 
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directed, response to environmental challenge,” epigenetics comes close 
to Lamarckian ideas of soft inheritance (Jablonka and Lamb, 1995, 2014; 
Champagne, 2010; Gissis and Jablonka, 2011; Richards, 2006; Jablonka 
and Lamb, 2008; Jablonka and Raz, 2009; Bonduriansky, 2012 ). But is it 
misleading to speak of renewed soft heredity? For one thing, the notion 
was coined by hard-hereditarian authors (Darlington, 1959, Mayr, 1980: see 
Gissis and Jablonka, 2011) to gather under one umbrella all that was consid-
ered wrong or outdated in views of heredity. Second, and more important, 
talk of soft heredity may give the impression of a return to pre-genetic views 
of heredity. However, the point is not to give up on genetics but to gain 
insights from it. And these insights show how the hereditary material is 
regulated by “contextual factors” that “influence the development of all our 
characteristics” (Moore, 2015). It may be more accurate to speak not of soft 
heredity – with its historical baggage – but of inclusive inheritance (Danchin 
et al., 2011), exogenetic inheritance, (Griffiths and Stotz, 2013) or, in more 
popular terms, heredity 2.0 (Meloni, 2015a and b). 

 To recap, there are, allegedly, seven crucial differences between epige-
netic mechanisms and genetic ones:    

 Table 7.1     Differences between epigenetic mutations and genetic mutations 

 Epigenetic mutations  Genetic mutations 

 1)  Sensitive to the environment in the 
short term 

 –  A mechanism for flexible and dynamic 
responses to signals from a changing 
environment 

 –  Directed variation as a consequence 
of a “specific environmental agent 
inducing specific and predictable 
heritable changes” (Jablonka and 
Lamb, 1995) 

 –  Variations are nonrandom but not 
necessarily adaptive (Jablonka and 
Lamb, 1995) 

 1)  Unresponsive to the environment 
in the short term 

 –  Mutations are accidental, e.g., due 
to exposure to x-rays or nuclear 
radiation 

 –  Mutations are random: 
“independent of selective pressure” 
(Rando & Verstrepen, 2007), only 
due “to the imperfections of the 
copy-system or to non-directed 
effects of environmental factors” 
(Jablonka and Lamb, 1995) 

2)  Potentially reversibile during the 
lifetime through practice or therapy, 
e.g., pharmacological intervention 
(Szyf, 2001, 2009a and b)

2)  Affected by lifestyle only over 
a long evolutionary timescale, 
as in gene-culture coevolution, 
e.g., lactase persistence in human 
populations that consume large 
amounts of dairy products.

Continued
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 I will reflect more on the implications of these differences in the final 
chapter, but, with this table in front of us, it is easy to preview some of 
them. Issues of extended personal, social, and legal responsibility arise 
from points one and two (Rothstein, Cai, and Marchant, 2009; Dupras, 
Ravitsky, and Williams-Jones, 2014; Hedlund, 2012). Point three, which 
situates mothers and their behaviors at the center of epigenetic atten-
tion, suggests possible increasing intervention in the maternal body 
(Richardson, forthcoming; Richardson et al., 2014), which may be 
racially inflected (Mansfield, 2012; Mansfield and Guthman, 2015). 

 3)  Sensitive to in utero and perinatal 
events 

 –  Early life experiences and 
environment embeded in the 
genome via epigenetic mechanisms 
(Champagne and Curley, 2009; 
Turecki et al., 2012; Szyf and Bick, 
2013). 

 –  Epigenetic responses to early life 
adversity have genome-wide effects 
(McGowan et al., 2011) 

 3)  Insensitive to in utero and post-
natal events 

 –  No link between early life events 
and genetic sequences, except 
as caused by early exposure to 
random mutations 

 4)  Short-term adaptive flexibility 
 –  Responsive to transient ecological 

challenges 
 –  Stable enough to allow transmission 

over a limited number of generations 

 4) Long-term adaptive flexibility 
 –  Thousands of years pass before 

changes are fixed in the genetic 
pool 

 5)  Tissue and cell specificity 
 –  Different cells have different 

epigenetic marks 
 –  One body, many epigenomes (Wade, 

2009) 

5) One body one genome

 6) Time dependency 
 –  Epigenetic marks vary depending on 

the when a sample is taken 
 –  Age-related changes are evident in 

epigenetic marks 

 6) Time independence 
 –  DNA is unchanging throughout 

the lifespan 

 7)  Broad unit of inheritance 
 –  The whole cellular architecture – 

including DNA, chromatin structure, 
etc. – is inherited (Jablonka and Lamb, 
1995) 

 7) Narrow unit of inheritance 
 –  Only the nucleotide sequence is 

inherited 

 Table 7.1    Continued
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Point four speaks to the risk of classifying human groups because of 
the ‘scars’ left on them by challenging social conditions (Katz, 2013; 
Meloni, 2014; Meloni and Testa, 2014). And point five may inspire new 
privacy protections (Rothstein, Cai, and Marchant, 2009). 

 For now, let us explore more deeply how these differences between 
genetics and epigenetics provoke a new style of reasoning in biology. 
This novelty is particularly visible in the molecularization of the envi-
ronment, in the complexification of the classical gene-environment 
interactionism, and in the non-genetic, developmental view of health 
and disease transmission across generations.  

  Postgenomic epistemology 

  Molecularizing the environment 

 The new thought-style emerging with postgenomics and epigenetics 
undermines the nature-nurture dichotomy on both sides. To the extent 
that genes are now “defined by their broader context” (Griffiths and 
Stotz, 2013: 228), our understanding of nature becomes inextricably 
entangled with social and environmental factors. Genes are socialized 
entities. As Meaney (2001: 52, 58) wrote more than a decade ago, “There 
are no genetic factors that can be studied independently of the envi-
ronment, and there are no environmental factors that function inde-
pendently of the genome.” Moreover, because “environmental events 
occurring at a later stage of development ... can alter a developmental 
trajectory,” linear regression studies intended to discern the relative 
contributions of nature and nurture are meaningless. 

 This is not a one-way process of dissolution of nature into 
nurture. Much as genes are contextualized, context is molecularized. 
Environmental, social, and experiential factors there are translated into 
signals at the molecular level (Landecker, 2011, 2016). Social catego-
ries (race, class, social position), environmental factors (maternal care, 
nutrition, toxins), and bodily processes (metabolism) are being reconfig-
ured today in molecular terms (Landecker, 2011; Niewöhner, 2011). As 
Landecker writes:

  If gene expression is hypothesized in epigenetics to be altered by 
environmental factors acting on genetic regulatory mechanisms 
then the structure of experiment must include particular practices 
and concepts that formalize “environment” as part of that system. 
(2011)   
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 In other words, the environment is being “pinned down to the action 
and movements of particular molecules in the cell.” The emerging disci-
pline of nutritional epigenetics, for instance, focuses on “the way in 
which food affects patterns of gene regulation. It is a resolutely molec-
ular science focused on how the molecules in food interact, via meta-
bolic systems, with the molecules that attach to DNA and control levels 
of gene expression in the body (Landecker, 2011). 

 More generally, Landecker argues:

  In the contemporary moment, human social interactions, processes 
and material cultures are being investigated as biologically mean-
ingful because they act as environmental signals that are epige-
netically inscribed. Social things become biological things because 
they are transduced into the body as material patterns of chromatin 
conformation that persist as gene expression potentials, physiological 
manifestations or epigenetic memories. (Landecker, 2016)   

 Another way of looking at this reconfiguration of the environment is to 
think in terms of its digitization. As Meloni and Testa have argued:

  Epigenetics promises to capture the analogical vastness of environ-
mental signals through the digital representation of their molecular 
responses. What seemed irreducibly analogic (the social, environ-
mental, biographical, idiosyncratically human) needs to be overlaid 
onto the digital genome in a dyadic flow of reciprocal reactivity, and 
it seems this overlay can succeed only once the analogic is interro-
gated, parsed, and cast into genome-friendly, code-compatible digital 
representations (RNA, DNA associated with specific chromatin modi-
fications as in chromatin immunoprecipitation, methylated DNAs, 
etc.). (2014)   

 Anthropologists and sociologists have been sensitive to this molecu-
larization and miniaturization of the environment for the purposes of 
epigenetic research (Niewöhner, 2011; Landecker and Panofsky, 2013; 
Lock, 2012, 2015). This may produce a “ontological flattening” whereby 
“different categories of things in the world” – from motherly love to 
toxins, food to class inequalities – “will be made equivalent by recasting 
them as different forms of exposure” to a catchall phenomenon called 
the environment (Landecker and Panofsky, 2013; Meloni and Testa, 
2014). This is a serious cause for concern, although the most sophis-
ticated postgenomics researchers object that although nurture and the 
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environment are made “mechanistic” by these molecular models, these 
are non-reductionistic views of mechanism, looking “upward to higher 
levels” (Bechtel, 2008: 21). This new version of mechanism, Griffiths 
and Stotz claim, is producing an unexpected rapprochement with 
themes from the holistic, or “integrationist,” tradition (Griffiths and 
Stotz, 2013: 103).  

  Reconceptualizing interactionism 

 However, this molecularization of the environment is not the only 
discontinuity introduced by epigenetic research. While epigenetics is 
sometimes framed as an extension and an enrichment of the G×E inter-
actionist paradigm (Meaney, 2010) – where genes and environment are 
distinct but interact – the rendering of the environment in postgenomics 
is very different and actually complicates or even undermines the G×E 
model (Charney, 2012; Landecker and Panofsky, 2013). 

 G×E models assume genotype and environment are neatly divided and 
their interactions must be tracked in order to analyze causes of pheno-
typic variation in a population. The model is typically represented by a 
diagram in which different allelic configurations modulate phenotypic 
susceptibility to a certain environmental input. The gene is pictured 
as an “invariant” entity, while the environment is “ongoing and non 
specific” (Landecker and Panofsky, 2013). 

 Epigenetic perspectives contrast with this model in three ways. First, 
they reverse the directional arrow. The question is not so much “how 
genetic variation modifies the sensitivity of the body to the environ-
ment” but rather “how environments come into the body and modulate 
the genome.” The problem for epigenetic models is not which allele is 
expressed in which environment but “whether and to what degree a 
gene is transcribed and translated – and when and in what tissue ... . 
Different individuals may have exactly the same DNA sequence, at any 
gene location, yet have different epialleles – different epigenetic modi-
fication and/or expression of that sequence” (Landecker and Panofsky, 
2013). 

 Second, genetic functioning and environment are no longer beyond 
the effects of time. Epigenetics introduces  

  a temporal logic that results in important consequences for study 
design. Most documented epigenetic effects result from an environ-
mental exposure that occurs at a critical developmental moment; the 
work around aging and genome instability in cancer and neurode-
generative conditions also points to significant change over the life 
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span with tissue heterogeneity over time. The effect of any exposure 
depends on when it occurs, and the effect might persist long after 
exposure has ceased. (Landecker and Panofsky, 2013; see Lappé and 
Landecker, 2015)   

 A third and related difference from G×E models is the inclusion of inter-
acting non-genetic factors that would be inadequate to cover under the 
environment label: “heritable epigenetic variability ( ... ) determined by 
epigenetic states that are environmentally induced and also possibly 
inherited from previous generations” (Tal, Kisdi, and Jablonka, 2010). 

 These three differences indicate that, with epigenetics, we are entering 
a messy, entangled terrain where interactionist discourses, based on 
bringing together separated sources of causality, are no longer accurate. 
Epigenetics introduces a new view of G×E interaction – G×E×HE (herit-
able epigenetic factors; see similarly Tal, Kisdi, and Jablonka, 2010). 
Even if one aims to keep only the variable E as source of HE, that variable 
is dramatically expanded thanks to the long-term temporal dimension 
epigenetics adds to environmental effects on genes. Epigenetics offers 
the possibility of transmitting G×E not only over someone’s lifetime 
via cellular reproduction but also from one generation to another, even 
when the environmental signal has been switched off (Dulac, 2010). 
Epigenetics is therefore less concerned with the interplay of genes and 
environment in the present than the “inherited effects of the interplay 
of genes and environment” (Jablonka, 2004), “effects that last for many 
generations even when the environment no longer induces the pheno-
type” (Jablonka and Lamb, 2014). Epigenetics is plasticity across time 
and generations (Jablonka, personal communication). The difference 
between this paradigm and gene-centric ones becomes especially clear 
when considering developmental and epigenetic models of health and 
disease.  

  DOHaD: a non-genetic model for public health 

 Developmental origins of health and disease (DOHaD) is a research 
program at the intersection of “experimental, clinical, epidemiological 
and public health research” (Gluckman et al., 2010). DOHaD was created 
in the 2000s, but its origins go back to the 1980s when physician and 
epidemiologist David Barker started his pioneering work on the fetal 
origins of coronary heart disease. Barker, whose work was initially met 
with skepticism, established a link between risk of cardiovascular disease 
in adult life and fetal malnutrition (1995; see also Barker, 1998). Later he 
expanded the timescale to include early life nutrition. 
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 DOHaD may be seen as a generalization of Barker’s work on early 
developmental effects on susceptibility to a broad range of non-commu-
nicable adult diseases, from obesity to mental illness. The generalized 
form adds a potential mechanism for these delayed effects of prenatal 
and perinatal life into adulthood: epigenetics. Today DOHaD has become 
an internationally institutionalized reality with a professional society 
boating 550 members from 57 countries, biannual congresses, and a 
dedicated  Journal of Developmental Origins of Health and Disease . Though 
established only in 2009, the journal has taken off, with 44,000 cita-
tions or references on Google and 10,500 on Google Scholar just in 2014 
(Hanson, 2015)  4  . Though DOHaD has thus far had little public policy 
impact (except in Singapore and China, see HPB, 2010), it is becoming 
more prevalent in scientific discourse. 

 The main proponents of DOHaD, Mark Hanson and Sir Peter 
Gluckman, are adamant that this new paradigm has its rationale in the 
inability of gene-centric theories to explain non-communicable disease 
such as obesity and cardiovascular disease. As they claim, “Genes Aren’t 
Us”: “It was gradually acknowledged that the strong genetic determinism 
which had driven much of biomedical research for two decades was not 
particularly helpful in understanding the human condition” (Gluckman 
and Hanson, 2012: 96). 

 The theoretical alternative to gene centrism for the understanding of 
health and disease is the notion of developmental plasticity, the non-
genetic adaptation that enables a phenotype to cope with changes in 
the environment:

  Far from passively adhering to a rigid genetic blueprint during early 
development, the developing organism is receptive to external 
cues and responds by adjusting its phenotypic development, thus 
resulting in several different possible phenotypes arising from a single 
genotype. It achieves this via the processes of developmental plas-
ticity, which are ecologically prevalent and seen across many taxa. 
(Gluckman, Low and Hanson, 2013: 32)   

 Epigenetics is considered the molecular mechanism that underpins devel-
opmental plasticity; it does so by regulating “gene expression in response 
to environmental cues through covalent modification of DNA and its 
associated molecules” (ibid., see also Low et al., 2011). Equipped with this 
developmentalist view of biological processes, DOHaD investigators have 
linked metabolic disorders, cardiovascular disease, and mental illness to 
in utero and early life experiences of nutrition and behavioral stress. 
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 It is important to clarify that this model is neither G×E interactionism 
nor a novel environmentalism determined to undo the “tyranny of the 
genes.” Gluckman and Hanson claim that the key to adult health does 
not lie in the lifestyle of the current generation. The developmental 
trajectories determining (programming) susceptibility to disease (our 
“fate” or “paths of destiny” in DOHaD parlance, see Gluckman and 
Hanson, 2012) have been set for life, via epigenetic mechanisms, in the 
first post-natal years, our fetal environment, or even earlier, during the 
life of our parents or ancestors. Basically, it is the mismatch between 
these early settings (“the induced phenotype”) and conditions encoun-
tered in adult life that create disease susceptibility in human populations 
(Gluckman et al., 2010; see also Gluckman and Hanson, 2006 where 
however the emphasis was more on a standard narrative of a mismatch 
between our evolutionarily evolved nature and current life conditions). 

 This is also why a new regime of prognostication and treatment based 
on epigenetic biomarkers taken at birth and followed by “lifestyle inter-
ventions in early life,” when the epigenome is “highly sensitive to envi-
ronmental factors,” is increasingly considered the best way to assess and 
control future risks (Godfrey et al., 2011; Gluckman and Hanson, 2012; 
Hanson et al., 2011). This is far from environmentalism, as we shall 
discuss in Chapter 8. But this is not trivial interactionism either:

  Gene-environment interactions have traditionally been used to 
explain phenotypic variation in humans, such as differential suscepti-
bility to disease. However, such a dichotomous perspective is increas-
ingly becoming outmoded in light of the accumulating data pointing 
to the role of early life development in disease causation. (Gluckman 
et al., 2010)   

 The key is not in genes or in lifestyle but in developmental events that 
have programmed our physiology (for a critique of programming, see 
Waggoner and Uller, 2015). DOHaD aims to understand “how the proc-
esses of developmental plasticity – whereby phenotypic development is 
influenced by developmental experiences – affect an individual’s inter-
action with its environment at maturity and, in turn, its risk of meta-
bolic disease” (Gluckman, Low and Hanson, 2013: 32). 

 DOHaD can be considered a significant endpoint to our century-long 
story of the hard-versus-soft-heredity debate. Between epigenetics and 
DOHaD we have a fully developmental view of heredity that conjoins the 
two poles separated since 1900 by the rise of hard heredity. We saw how 
hard-hereditarian views emancipated themselves from developmentalist 
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and generative views of heredity in which parents’ or grandparents’ 
experience had a direct formative influence on offspring phenotype. 
The key move of hard heredity was to abstract heredity from relations 
between parents and offspring. With DOHaD we return to developmen-
talist views where the lifestyle of our ancestors becomes the key factor 
in disease risk. On this reading, what happens in the womb, doesn’t stay 
in the womb. However, what happens in the womb may be itself the 
product of what happened to the mother before pregnancy (for instance 
her nutrition and lifestyle well before pregnancy), at the time of her 
birth, and even in the lives of her parents. To remake another idiom, we 
are not so much what we eat but what our parents ate. 

 The epigenome is historical memory: the molecular archive of past 
environmental conditions (Heijmans, Tobi, and Lumey, 2009). Our 
ancestors’ experiences “manufacture” our biological features; their life-
time and ours is united. The new heredity, like the old developmen-
talist one, does not end at birth. Thus Hanson and Gluckman have 
not shied away from talk of soft inheritance being back, alive and well. 
“Soft inheritance has now been reborn: the demonstration of develop-
mental epigenetic processes provides a solid molecular basis for under-
standing how environmental influences can affect the phenotype of the 
next generation, or even those which follow, including susceptibility to 
chronic disease” (Hanson, Low and Gluckman, 2011). 

 Are we at the end of a150-year parabola, the making and the unmaking 
of hard heredity? Is heredity today coinciding with that blurred, confused 
nineteenth-century mechanism that, according to Charles Rosenberg, 
“began with conception and extended through weaning” (Rosenberg, 
1974)? And if “a new softer synthesis” is replacing the old hard-heredi-
tarian one, does this really “give scope for optimism” as its proponents 
claim (Hanson, Low and Gluckman, 2011: 11)?   

    



     8 
 Conclusions: The Quandary 
of Political Biology in the 
Twenty-First Century   

   In a sense, this book should have ended with the last question mark 
of the previous chapter. The transition to a postgenomic order is in its 
infancy. It is complex and unpredictable and already overhyped. Huge 
commercial interests are at stake  1  . Deterministic and holistic research 
strategies are in conflict (Morange, 2006; Richardson and Stevens, 2015; 
Waggoner and Uller, 2015). Any forecast of its future may be seen as 
insolent. 

 That said, I do not want to shy away from the intellectual provoca-
tions I have already made. Something is changing, and we should at 
least consider possible future directions, if not attempt firm predictions 
(Italians have an expression for this for which there is no standard 
English translation:  Lanciare   il   sasso e   nascondere la   mano , literally: 
throwing a stone and hiding your hand, i.e., launching a provocation 
and pretending you haven’t). 

 We are entering uncharted waters. If the hegemony of hard heredity 
is ending, at least in the rigid version we have known it at the peak 
of genecentrism, what will be the social ramifications of what, for 
simplicity, we have called a soft-hereditarian worldview? History is our 
only guide here, and it tells us that soft heredity cuts both ways. As we 
explored especially in Chapter 4, until hard heredity became dominant 
in the 1930s, soft-hereditarian views circulated in public health in two 
overarching forms: degenerationist and regenerationist. 

 Right-wing Lamarckians emphasized the degenerative effects of path-
ogenic environments on human germplasm. Alcohol, sexual diseases, 
and the moral and physical squalor of the slums all could poison 
heredity. Throughout the nineteenth and early twentieth centuries, 
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doctors, educators, and social reformers were obsessed with the trans-
generational perpetuation of these toxic environments and bad habits 
within poor families and groups deemed dangerous. Supposedly, indel-
ible scars were left on the germplasm not only of the exposed but also of 
the unexposed generations. Some degenerationist thinkers even called 
on the state to strip poisoned groups of citizenship. 

 In opposition to degenerationism, left Lamarckians such as Paul 
Kammerer claimed that because heredity was “soft wax in our hands” 
it was possible to make it “comply with our wishes” (1920; quoted in 
Gliboff, 2005) by means of various techniques, many of which would be 
objectionable today. In a spirit that resonates with current hype about 
changing our genes through diet or exercise, newspapers of the 1920s 
celebrated Kammerer, the man who had regrown “eyes in sightless 
animals” and predicted a coming “race of supermen.” 

 I don’t mean to overplay these historical analogies. 2016 is not 1920, 
and epigenetics will not likely lead us back to medical degenerationism 
or Kammerer’s regenerative eugenics as such. However, there is a sense 
in which these parallel politicizations of soft heredity – one focused on 
environmental scarring of the germplasm, the other on the reversal of 
these scars – have been reactivated today. 

 The epigenetic version of the first line of thought is not truly degen-
erationist, because it is mostly moved by a compassionate wish to 
show that historical and psychological traumas are “real,” as they leave 
epigenetic marks on present and future generations. From the Dutch 
Hunger Winter of 1944 to 9/11, from the effects of bad parenting to 
the Holocaust, events of the near and more distant past, occurring in 
the family or in the broader society, are becoming sources of claimed 
biological damage. 

 Similarly, the contemporary version of the second line of thought is 
not truly regenerationist because Kammerer’s framework was mostly 
utopian, collective, and socialist, whereas today’s advice to take care of 
one’s epigenome is fully neoliberal: epigenetic claims of regeneration 
are mostly mobilized to encourage individual techniques of care such 
as physical exercise, proper eating, smoking cessation, and, more mysti-
cally, meditation. 

 Nonetheless, there is a sense in which the old debate is being reacti-
vated under new circumstances, which was literally unthinkable within a 
hard-heredity framework. Thus today we have magazine and newspaper 
headlines about exercise activating or deactivating gene expression. 
The stories underneath extol a cheap and accessible way to health and 
improved quality of life (Reynolds, 2014). On the degenerationist side, 
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we have proclamations of “poisoned” heredity, as in a 2013  Economist  
report on negative transgenerational effects of folate deficiency in mice 
(2013). The double-edged sword of biological plasticity is as sharp as 
ever: Since bad experiences can turn into bad biology, is epigenetics 
bad news? Or is it good news because we can reverse the legacies of 
traumatic experiences? And who will be the “somatic experts” (Rose, 
2007) who can reverse them? Doctors, social reformers, developers of 
epigenetic drugs? 

 But epigenetics is not only reawakening old questions and claims, 
under the new hyped and technologically driven biomedicine of the 
twenty-first century, in Western Europe or North America. Outside 
the boundaries of Western science as well, research traditions defeated 
in the course of the century of the gene are returning. Latin America, 
with its tradition of soft-hereditarian eugenics, is witnessing inter-
esting appropriation in medical discourses of epigenetic arguments. 
But the spectacular case is Russia. Here historians are impressed by the 
impact of epigenetics in revitalizing nationalist and Lysenkoist views 
of science (Gordin 2015; Graham, 2015), and the multifarious political 
usages of the epigenetic discourse. Some argue patriotically that Soviet 
science (i.e. Lysenko) was right and present political power seems keen 
to capitalize on these nationalistic claims. On the other side, epige-
netics’ uses are always very flexible. A leading Russian immunologist 
has challenged Putin’s power by suggesting that his countrymen are 
passive and obedient thanks to, in Loren Graham’s words, “fears inher-
ited from ancestors who endured the Stalinist repressions” (Graham, 
2015). This claim referred explicitly to epigenetics and in particular a 
study on inheritance of olfactory fear conditioning in mice (Dias and 
Ressler, 2014)  2  . 

 These are not yesterday’s anxieties of degeneration, but they do empha-
size damage passed from generation to generation with deleterious 
effects on the nation. And it’s not only scientists looking to epigenetics 
to explain large-scale social distress. Something even more interesting 
seems to be happening at the grassroots level. Rodologia (from  rodstvo , 
meaning kinship) is an amateurish self-help method based on the idea 
that various collective (gulags, war, Stalinism) and family (divorce, 
poverty, famine) traumas affect present well-being (Leykin, 2015). Scars 
of the past are imprinted on family genes and become manifest in later 
generations conditioning their self-realization. From reluctance to have 
children, to fear of divorce, people following Rodologian treatment trace 
their family history and genealogy not in order to study their genes 
but “to rearrange personal and familial narratives” of trauma (ibid). 



Conclusions 213

 Rodologia  cannot be framed as a degenerationist narrative, because these 
scars are “both the origin of one’s personal problems and the resource 
with which to solve them, participants are asked to turn to what they 
call the power of one’s kin” (ibid). Still,  Rodologia  is a powerful example 
of the many uses of a return to soft-hereditarian claims. 

 Many of these claims are speculative, and some are pseudo-scientific. 
In human epigenetics, we have a mixed bags of findings corroborated by 
solid epidemiological studies and more speculative visions. Something 
similar occurs also for more strictly social science applications of epige-
netic and in general developmentalist approaches. Three sites of socio-
logical investigation are feeling these effects: race, gender, and class.  

  Race in epigenetic times 

 In 2009 the  American Journal of Human Biology  published a study looking 
at birth weight disparity between African and European Americans as a 
biological consequence of slavery. The article is a theoretical contribution 
to an ongoing attempt to crack an “epidemiological enigma” (Collins 
et al., 2011): the persistent black-white gap in mean birth weight. African 
American women are “twice as likely as European American women to 
deliver children with weight below 2.5 kg” (Jasienska, 2009). 

 Grazyna Jasienska, an ecologist with expertise in women’s reproduc-
tion, points out correctly that approximately two-thirds of this differ-
ence does not have a genetic explanation. However, even discounting 
present environmental factors such as socio-economic conditions, nutri-
tion, and prenatal care, “significant racial difference in birth weight still 
remains.” This is where the slavery hypothesis  3   kicks in:

  Since neither genetic factors nor current socioeconomic determi-
nants can adequately explain the existence of birth weight variation 
between ‘races,’ other environmental, social, and historical reasons 
must be considered. The following observation points to slavery as 
the factor of potentially profound importance: contemporary black 
women who were born in African countries ancestral to slave popula-
tions, but who live in the United States, give birth to children with 
significantly higher weight than black women in the United States 
who have slave ancestry. (16)   

 Though medical data on slavery are uncertain and disputed by histo-
rians, and though birth weight is a complex evidentiary terrain, Jasienska 
attributes, to “a large extent,” the low birth weight of contemporary 
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African Americans to “conditions experienced during the period of 
slavery.” 

 Low birth weight at the time of enslavement seems plausible: maternal 
undernutrition and intense physical labor, and arrested childhood devel-
opment in mothers-to-be under slavery, were obviously potential causes 
for smaller babies, given the trade-off mothers faced between their own 
and a growing fetus’s physical needs (ibid.). Moreover, in extremely 
stressful contexts, smaller babies have the adaptive advantage of reducing 
the energy demands mothers face during offpsring’s infancy and child-
hood (Wells, 2010). But what is the causal link between slavery of years 
past and current low birth weight issues among African Americans? 

 Jasienska recognizes that the specific physiological mechanisms of 
this long-term programming “are unknown at present” or “not well 
understood” . Epigenetics is flagged, in passing, as the possible pathway 
by which “intergenerational information about environmental quality 
can be passed to next generations.” 

 Although Jasienska may appear on shaky ground, her speculation 
is worth taking seriously for at least two reasons. First, evolutionary 
studies frequently assume that “birth weight in contemporary popu-
lations is not only determined just by the current maternal condi-
tion, but also by the influence of intergenerational life conditions, 
i.e., influences integrated across several generations” (16; see Kuzawa, 
2005; Wells, 2007a and b). These studies claim that the developing 
fetus tracks not only present nutritional information but also, as a 
safety measure in a too-rapidly changing environment, “information 
about past environmental conditions that serves as cues for making 
predictions about future environmental conditions” (Jasienska, 2010). 
A baby’s birth weight is determined not only by maternal and grand-
maternal birth weight “but also very likely by its great-grandmother’s 
birth weight and her childhood nutritional status” (Jasienska, 2009: 
17). “Averaging across generations” makes the prediction about future 
environments more reliable (Kuzawa, 2005). 

 Second, the article’s claims are justified inferentially by analogy to 
a more recognized example of measurable multigenerational effects 
on birth weight: the previously examined Dutch Hunger Winter. It is 
mostly by reference to the Dutch case, where “women suffering from 
famine during the last trimester had babies with almost 300 g reduced 
birth weight in comparison with babies born after the famine,” that 
the slavery argument makes sense. If epidemiological studies on the 
Dutch famine have shown so consistently the multigenerational 
impact of a short-term case of malnutrition, how much deeper should 
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this effect be for African Americans who “suffered much longer-lasting 
nutritional deprivation” and extreme energy expenditure? (Jasienska, 
2009: 21, 22)? 

 Jasienska’s study is neither the most famous nor the most cited 
among new epigenetic views of race. A better-known approach to racial 
health disparities is Christopher Kuzawa and Elizabeth Sweet’s article, 
“Epigenetics and the Embodiment of Race” (2009). The key argument 
is that the cumulative effects of chronic social stress produced by 
contemporary racism (not nineteenth-century slavery) and systematic 
discrimination negatively affect maternal biology and are transmitted at 
each successive generation via the intrauterine environment, program-
ming the fetus for a higher risk of cardiovascular disease. Racism goes 
under the skin and becomes literally the biology of future generations, 
producing and reproducing biological differences. 

 Both articles are powerful reconceptualizations of race in epigenetic 
terms (Meloni, 2016). Both reactivate, by means of twenty-first-century 
science, old ideas of race as the accumulated memories of past bioso-
cial experiences. Renewed interest in the exquisitely Lamarckian notion 
of “biological memories” (Thayer and Kuzawa, 2011) or “phenotypic 
memory” (Kuzawa and Quinn, 2009) speaks to the revivification of 
forgotten or marginal traditions of thought in the epigenetic present. 

 However, there are several differences between the two articles. Kuzawa 
and Sweet’s article points much more to the present perpetuation of 
discriminatory effects in American society as the basis for the repro-
duction of multigenerational epigenetic effects. While the social conse-
quences of race can have “durable” effects on biology and health, this 
durability does not equate with permanence; “epigenetic effects are not 
set in stone, and may be amenable to reversal by intervention” (ibid.). 

 Jasienska’s article, on the contrary, emphasizes the persistence of past 
traumatic events. The author is adamant on the fact that the effects of 
slavery may be “recalcitrant” or “resistant” to present changes and not 
easily amenable to social policy reform:

  Several generations that have passed since the abolition of slavery 
in the United States (1865) has [ sic ] not been enough to obliterate 
the impact of slavery on the current biological and health condition 
of the African-American population. ... Even when the mother is well 
nourished herself, an intergenerational experience, which may be 
integrated in her own maternal physiology and anatomy, may cause 
her organism to follow the physiological strategy, which results in a 
reduced birth weight of her children. (16, 22)  4     
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 Jasienska concludes, “It is hard to predict how many generations with 
improved nutrition and health condition are needed for a significant 
increase in birth weight” (21)  5  . The resilience of acquired biological 
features is low and sometimes null. As she writes, “Too few generations 
have elapsed with improved energetic status to counteract the tragic 
multigenerational effects of nutritional deprivation on birth weight of 
children.” This argument is as close to degenerationism as one finds in 
contemporary scientific study. It is not quite degenerationism, of course, 
but it does concern a biological abnormality reproduced in certain 
human populations as a consequence of historical events and biological 
plasticity (Mansfield and Guthman, 2015)  6  . 

 It is interesting to compare this line of thinking to a different coun-
terpoint, Boas’s studies on human plasticity in immigrants and their 
descendants in the United States. Boas recognized that environmental 
influences could alter even the supposedly unchangeable cephalic index 
(1910, and 1912), and his work is still considered “the first authorita-
tive statement on the nature of human biological plasticity” (Gravlee 
et al., 2003; a more sceptical view in Sparks and Jantz, 2003). His view 
was, in our terminology, an epitome of regenerationism: he looked, as 
Kammerer did, to race as an always-unstable category ready to be made 
and remade by changing historical conditions. The American soil was a 
great equalizer. Eastern European Jewish or Southern Italian immigrants 
arrived in the country long-headed or broad-headed, but in just a few 
years their children’s measurements converged: “not even those char-
acteristics of a race which have proved to be most permanent in their 
old home remain the same under our new surroundings; and we are 
compelled to conclude that when these features of the body change, 
the whole bodily and mental make-up of the immigrants may change” 
(Boas, 1910; see Degler, 1989; Gravlee et al., 2003). 

 Jasienska’s study instead is backward-looking. It focuses more on the 
difficulty of changing the present in light of the past, an inertial phenom-
enon, to borrow from Kuzawa, in which the physiology of each genera-
tion is less shaped by the present environment than by an average of 
present and past cues “sampled over decades and generations” (Kuzawa, 
2005: 12–13). Plasticity does not respond to “current ecological signals, 
but to parental cues, which tend to integrate past environmental experi-
ence.” This “calibrates offspring biology to something akin to a running 
average of conditions experienced in the recent past” (Kuzawa and 
Thayer, 2011: 35). Kuzawa calls conditions experienced by recent matri-
lineal ancestors a “best guess” of “conditions likely to be experienced in 
the future” (Kuzawa and Bragg, 2011). 
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 Clearly, two philosophies of plasticity are confronting each other. This 
tendency of epigenetics to become a science of disruptive factors rather 
than regenerative ones is challenging. It finds expression in epigenetic 
research concerning not only race, but also gender and class.  

  Gender in epigenetics 

 In expanding our understanding of inheritance to include ancestral 
environment and lifestyle, epigenetics extends responsibility across 
generations (Hedlund, 2012). But this extended responsibility appears 
often strongly gendered. The extreme attention to the role of mothers in 
DOHaD and similar lines of research has become the focus of criticism 
(Mansfield, 2012; Richardson, 2015; Richardson et al., 2014). The new 
research seems to double down on concerns about lifestyle and health 
of women before pregnancy, treated as if they were “eternally pre-preg-
nant” (Waggoner, 2015). The concern is that DOHaD epigenetics more 
generally augur further control of the maternal body. 

 Writing about DOHaD, Sarah Richardson (2015) notices insightfully 
that in epigenetic experiments, modification is invariably “introduced 
via the behavior or physiology of the mother.” In most DOHaD and 
epigenetic research, Richardson highlights, it is the maternal body that 
becomes “an intensified space for the introduction of epigenetic pertur-
bations in development.” Women are “the central targets of health 
intervention” (2015; see also Richardson et al., 2014; Mansfield and 
Guthman, 2015). She refers to the agouti mouse study and Meaney’s rat 
experiments discussed in Chapter 7, and to a study on changes in vole 
coat thickness via maternal melatonin. 

 Indeed, Kuzawa emphasizes stress and physiology in African American 
mothers as the key channel through which intergenerational effects of 
racism are reproduced and perpetuated. “Although less often studied, 
research suggests a more limited but biologically important lingering 
impact of paternal stress experience on the biological characteristics of 
offspring,” Kuzawa writes in passing. Jasienska’s study centers on the 
role of slave mothers; “intergenerational effects seem to be stronger 
for female lines than for male lines” (Jasienska, 2009: 17). The biolo-
gist Jonathan C. K. Wells has developed notions of “maternal capital” 
and the “metabolic ghetto” (see for instance, 2007 and 2010) to high-
light the link between maternal biology and offspring’s susceptibility to 
disease. In his challenging theoretical framework, maternal and grand-
maternal phenotype shape the biological features of future generations, 
while paternal effects are largely invisible (Wells, 2010). 
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 DOHaD-driven advice mostly concerns the lifestyle and health of 
women – from their earliest days – as the critical step toward “health in 
the next generation” (Wells, in Richardson, 2015). In this context, the 
fetus, “as a crucial node in space-time, simultaneously archiving the past 
while becoming the future,” (Mansfield and Guthman, 2015) is the 
real concern, and the well-being of the mother is merely instrumental 
(Richardson, 2015). Pregnancy itself is considered “a niche occupied by 
the fetus” (Wells, 2007a and b, 2010). Mothers are advised to eat well, 
breastfeed, quitting smoking and other damaging habits (Gluckman and 
Hanson, 2012). They are exhorted “to make lifestyle changes in the service 
of their genetic lineage, while maintaining that these changes are unlikely 
to bring them or their offspring any benefit” (Richardson, 2015). 

 As other critics have noticed, this intervention in the maternal body is 
not only obsessive but more seriously unrealistic. Arline Geronimus points 
out that DOHaD literature considers women “gestating mothers with 
interchangeable composites of placentas, amniotic fluid, chemical reac-
tions and molecules.” This is a caricature of real life. DOHaD also promotes 
“maternal behaviors that are inconsistent with women’s social realities ... . 
For example, as sociologists, family demographers, and ethnographers 
have observed, breastfeeding is at the very least impractical to expect of 
many poor mothers without other social changes” (Geronimus, 2013). 

 This social and gender critique of DOHaD is appropriate, timely, and 
insightful, but does it apply to epigenetics research in general? Oliver 
Rando at UMass argues that epigenetics offers methods for discerning how 
“paternal environmental conditions influence the phenotype of progeny” 
(2012). Indeed, germline inheritance of paternal effects of growing impor-
tance in epigenetic research (Curley, Mashoodh, and Champagne, 2011; 
Rando, 2012; see also Puri, Dhawan & Mishra (2010), and some of the 
most challenging discoveries in epigenetics come from the paternal line. 
One obvious case is the Överkalix cohort work, which emphasizes male-
line transgenerational effects of food availability on longevity (Kaati 
et al., 2002; Pembrey et al., 2005). Perhaps the DOHaD approach is just 
not representative of epigenetics generally. Or, more profoundly, a sexist 
society has hijacked scientific research for its own goals, sidelining alter-
native approaches that might foster greater equality. This sort of hijacking 
seems especially prominent in epigenetic approaches to class.  

  Epigenetics and class: pathologizing the poor? 

 If epidemiological studies use epigenetics to record disruptive or adverse 
effects of race and gender (Richardson, 2015; Mansfield and Guthman, 
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2015), they also do with respect to class. Although in principle epige-
netic studies of social position need not focus on absolute conditions of 
poverty – any change upward or downward could be studied (Niewöhner, 
2011) – this neutral stance seems to have been lost. Anthropologist Jörg 
Niewöhner, who in 2007 did one of the first ethnographic studies of an 
epigenetics lab, noticed that the initial design of a methylation study to 
measure social position was an impartial one, which procured impartial 
results:

  Initial and as yet unpublished findings indicate that methylation 
status at a number of sites changes more within subjects that have 
experienced a change in their socio-economic status from birth to 
their 40th birthday compared to subjects that retain the same status – 
even if that is a low status. Thus, epigenetic modification may be 
more sensitive to relative change than to a low socio-economic status 
in absolute terms. (2011)   

 However, epidemiological uses of epigenetics have since gone in 
another direction. Most studies have concerned trauma, stress, stressors, 
deprivation, toxic exposures, social insults, adversities, scars, wounds, 
famine and malnutrition, poor parenting, poverty, separation, and early 
adversity in absolute terms. The environment under consideration in 
epigenetic studies is one of unchanging adversity, if not calamity. The 
prevailing research design looks at the link between social deprivation 
and abnormal or hypomethylation; epigenetics therefore becomes the 
signature of poverty. 

 A 2012 study by Dagmara McGuinness and colleagues exemplifies 
this trend in epidemiological epigenetics  7  . McGuinness studied asso-
ciations between socioeconomic and epigenetic difference in Glasgow, 
a city known for its “extreme socio-economic gradient of health 
inequality ... which is not fully explained by conventional risk factors 
for disease.” The difference in life expectancy between the richest and 
poorest areas of the city is enormous: nearly thirty years in just a few 
miles’ distance (Marmot, 2005; Reid, 2011). And Glasgow’s poor seem to 
be much worse off those of similarly depressed areas of deindustrialized 
U.K. cities such as Liverpool and Manchester. Epidemiologists call this 
the Glasgow effect (Reid, 2011). 

 To understand this specificity, the study investigated methylation 
levels obtained from blood samples of 239 members of the pSoBid – 
Psychological, social and biological determinants of ill health – cohort, 
which gathered people from the richest and poorest areas of Glasgow. 
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The researchers found that the poorest and those with the lowest in 
job status (manual workers) had lower DNA methylation than the rest. 
DNA hypomethylation was not associated with age but with class, to 
the point that years of education – which in the United Kingdom is 
strictly related to class – correlate positively with global DNA methyla-
tion (McGuinness et al., 2011). 

 The significance of these findings can of course be questioned.  Prima 
facie , it is not surprising that hypomethylation, which is associated with 
risk of inflammation (e.g. immune responses), is more pronounced in 
groups exposed to greater social hardship. But once again the frame-
work for this study is not merely environmentalist, i.e., hardship or poor 
nutrition have a direct effect on methylation. A developmentalist logic is 
introduced with the claim that one of the reasons for global hypometh-
ylation could be developmental programming  in   utero   8  . 

 The study’s circulation in broader society is even more interesting. 
Unsurprisingly it was the programming effects of methylation  in   utero  
that took hold of the popular imagination. The  Irish Times  spoke of “cards 
of life ... dealt just weeks after conception, when methylation takes place 
in the embryo.” “Babies born into poverty are damaged forever before 
birth,”  The Scotsman  declared, “the health of babies born in deprived 
areas could be damaged for the rest of their lives long before they have 
even left the womb” (see respectively, Hennessy, 2012; McLaughlin, 
2012). The papers were not alone in using crude deterministic language. 
Paul Shiels, one of the investigators, offered the following metaphor: “If 
you think of your chromosomes as the hard drive of a computer, and the 
methylation as a program, sometimes the program can be corrupted. If 
you have a poor program, then it’s not going to work as well.” “There’s 
a drip effect,” he adds, “which predisposes you from birth to be less 
robust, therefore more prone to early-onset disease” (quoted in both The 
Irish Times and  The Scotsman ). 

 It is not obvious what should be done with these findings and this 
language. The choice depends on stakeholder interests. For charities and 
National Health Service operators, the study offered “startling evidence” 
of the damage that poverty does to children even before they are born and 
served to reaffirm a “commitment to tackling poverty in” Glasgow (The  Irish 
Times ). In one of the dialogues in their seminal  Evolution in Four Dimensions  
(2014), Eva Jablonka and Marion Lamb argue similarly that epigenetic find-
ings may justify more public provision for disadvantaged people:

  The persistence of ancestral epigenetic states means that methods 
of compensating for the misfortunes of ancestors may be needed 
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to ensure that the present generation does not start with an epige-
netic disadvantage. Merely ensuring that individuals who carry detri-
mental ancestral marks develop in a normal environment may not be 
enough; it may be necessary to provide people with special diets or 
other treatments that will counteract their epigenetic heritage.   

 Political theorists working in a normative framework have claimed 
similarly that “knowledge of epigenetic mechanisms may increase our 
ability to achieve ... equality of opportunity, by unraveling the mecha-
nism through which the health prospects of a population are affected 
by the unequal choices and circumstances of their parents” (Loi et al., 
2013). 

 This all sounds desirable, but how likely is it in a society where class, 
race, and gender inequalities remain so vast? What is our society going 
to make of the notion that, to paraphrase Filipchenko’s argument, the 
socially disadvantaged are also (epi)genetically damaged? The racial 
other, because of its history, is also a biological other? And what will 
oppressed groups do with this flurry of epigenetic studies concerning 
their own condition? Some may see hope in epigenetics, but others 
will likely share the sentiments expressed by one  Scotsman  reader in an 
online comment following the paper’s report of the Glasgow study:

  I am just flabbergasted by this latest research – I am 81 years old and 
was born into what I would describe as extreme poverty ... but with 
caring parents who were not into accepting “charity” but gave me 
and my siblings the best they could in spite of a lot of unemploy-
ment. I have led a useful life, was pretty intelligent at school, and 
held responsible jobs, have married successfully, had children ... and 
feel I was anything but deprived or damaged. Just grateful that these 
statistics weren’t available in my past!    

  Conclusion: heredity reinforced? 

 It is possible that epigenetics will reinforce discourses about the biological 
difference or inferiority of the “undeserving poor” (Katz, 2013), which 
has long worked as a mechanism of class formation. Hard heredity, as 
we have seen, provides an easy argument about faulty genes running in 
certain families or races. However, soft heredity can be used to support 
similar claims, though following a different line of argument, e.g., that 
poverty running in certain social groups damages (a twenty-first century 
equivalent of “poisons”) their offspring before birth. 
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 We didn’t have to worry about soft hereditarian race and class forma-
tion until recently. But epigenetics has done away with the abstract 
universal body. We have in a sense returned to the idea of a specific 
biology characterizing local groups – groups that differ because of their 
different stories. Are blacks biologically different from whites? Rich from 
poor? Under an epigenetic paradigm, these explosive questions are no 
longer impossible. Moreover, there is an important temporal dynamic 
in epigenetic class formation: Why do the poor stay poor? Why don’t 
they progress? Why does their poverty resist stubbornly and reproduce 
over time? Especially in an age of increasing inequality, political uses of 
epigenetics may ask if the poor suffer an ongoing accumulation of bad 
biology and whether this – as opposed to, for example, economic struc-
tures – is responsible for them slipping farther behind. 

 After 1945 eugenics was increasingly sidelined and a new post-eu-
genic conceptual repertoire was created in Europe and North America 
to address once again the issue of the multigenerational continuity 
of poverty. It was now possible to talk about the dysfunctional Negro 
family in a “culture of poverty,” as in the so-called Moynihan Report 
(1965) in the United States or a “cycle of deprivation,” proposed by the 
British politician Keith Joseph in early 1970s (Welshman, 2013). 

 Epigenetic explanations tap into these longstanding debates on 
the reproduction of poverty and may invigorate them by offering 
a visible mechanism for the biological perpetuation of race and class 
pathologies. 

 Without denying that epigenetics can be used in favor of liberal argu-
ments (Heckman, 2012) and serve as a weapon against racism (Sullivan, 
2013), classism or sexism, its underlying soft-inheritance view may 
be no less exclusionary than is a genetic view of social relationships. 
Developmentalist and epigenetic views reinforce the idea of a strong 
chain connecting generations, suffocating the implicitly emancipatory 
aspect of Weismannism: each generation may start anew. Even when 
compared to sociological or economic models of multigenerational 
effects, DOHaD and epigenetics’ approaches seem to imply a bleaker 
view, even in their benevolent language. People are not so much stuck in 
place (Sharkey, 2014; see also Massey, 2013; Sharkey, 2008) but trapped 
in bodies, something that once again raises serious issues about the 
amenability to modification of this long-term legacy. What was before 
epigenetics a metaphorical multigenerational passage for instance of 
trauma (as in the case of psychoanalysis) has become today a material 
signature of something that literally goes on from parents to progeny. 
A few months ago, in the  American Journal of Psychiatry , Rachel Yehuda, 
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the most recognized authority in the field of epigenetic transmission 
of PTSD, published the first “conclusive study” to demonstrate altered 
methylation levels (the most significant epigenetic markers) in descend-
ants of Holocaust survivors. “This is the first evidence in humans, Yehuda 
has commented, of an epigenetic mark in an offspring based on pre-con-
ception exposure in a parent” (Glausiusz, 2014). As  Scientific American  
quickly commented, “parents’ traumatic experience may hamper their 
offspring’s ability to bounce back from trauma” (2015). 

 We can’t yet say whether epigenetics will fulfill its liberating poten-
tial or instead further racist or classist agendas. Epigenetics can help us 
rethink the relationship between the biological and the social world, 
and lots of emphasis has been put by researchers on the reversibility 
of negative epigenetic effects, but even the best conceptual framework 
is open to unpredictable sociopolitical outcomes. Today, as throughout 
history, scientific theories do not decide political values.  
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       Notes   

  1 Political Biology and the Politics of Epistemology 

  1  .   Hard and soft heredity are much later, twentieth-century terms, coined when 
the controversy was already closed on the side of hard-hereditarian authors. 
Their capacity to describe accurately the complexity of the historical debate 
has been rightly questioned by historians (Müller-Wille and Rheinberger, 
2012: 90). Darlington uses the notion of softness for heredity for the first time 
in 1959, as a synonym for inheritance of acquired characters. Genetics is the 
radical disproof of soft heredity, he claims, “for the genes are not soft, they do 
not blend” (1959: 53). Mayr defines soft heredity as “the belief in a gradual 
change of the genetic material itself, either by use and disuse, or by some 
internal progressive tendencies, or through the direct effect of the environ-
ment” (Mayr 1980). He also claims emphatically, “It was perhaps the greatest 
contribution of young science of genetics to show that soft inheritance does 
not exist” (ibid.: 17). See for a reconstruction and a critical viewpoint on this 
story, Gissis and Jablonka 2011.  

  2  .   See, respectively, Pembrey et al., 2006; Yehuda et al., 2005, 2014; Almond, 
2006, 2011; Mazumder et al., 2010; Jasienska, 2009.  

  3  .   Epistemology is not used here, as in much Anglo-American philosophy of 
science, as a conceptual and normative analysis aiming to clarify what consti-
tutes knowledge. My program is historically oriented, to reflect on the “condi-
tions  under  which and the means  with  which things are made into objects of 
knowledge” (Rheinberger, 2010: 2–3). True, my analysis has normative impli-
cations, but my focus is on historically situated truth-regimes rather than 
ahistorical idealizations of how knowledge is supposed to be.  

  4  .   The story of the review was pretty troubled, as Jackson explains (2001): 
rejected by the  Saturday Review,  it appeared in print in the February 1963 issue 
of  Scientific American  (Dobzhansky, 1963).  

  5  .   My criticism is aimed at appropriations of the label biopolitics in social theory 
and political philosophy (see for instance Campbell and Sitze, 2013). At a 
more empirical level, an abundant literature uses the label “biopolitics” as a 
framework for situated research on global health, biomedicine, the politics 
of pharmaceuticals, security, foreigners, humanitarianism, race, and prison. 
These reside outside my critique about the abstractness and lack of histor-
ical in biopolitics. See for instance for an alternative theoretical framework 
centered on the notion of a politics of life (Fassin, 2007, 2009).  

  6  .   The strong continuity between Nazi and contemporary biopolitics is evident 
across Esposito’s work: “Not only has the politics of life that Nazism tried 
in vain to export outside Germany – certainly in unrepeatable forms – been 
generalized to the entire world, but its specific immunitary (or, more precisely, 
its autoimmunitary) tonality has been as well ... . The truth is that many simply 
believed that the collapse of Nazism would also drag the categories that had 
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characterized it into the inferno from which it had emerged. (Esposito, 2008a: 
147–148) The point is even more explicit in his paper “Totalitarianism or 
Biopolitics,” where Nazism is decisively defeated militarily and politically but 
less so culturally or linguistically. (Esposito, 2008b: 641). See for a critique 
Meloni, 2010.  

  7  .   On differences and analogies with Kuhn, see Harwood, 1986; Mossner, 2011; 
Jasanoff, 2012  

  8  .   Nazi “barbarous utopia” is an expression used by Burleigh and Wippermann, 
1993.   

  2 Nineteenth Century: From Heredity to Hard 
Heredity 

  1  .   See Darwin’s comment in  N notebook : “Habits becoming hereditary form the 
instincts of animals. – almost identical with my theory” (quoted in Gissis and 
Jablonka, 2011) See also Darwin’s 1842 sketch: “It must I think be admitted 
that habits whether congenital or acquired by practice [sometimes] often 
become inherited; instincts, influence, equally with structure, the preserva-
tion of animals; therefore selection must, with changing conditions tend to 
modify the inherited habits of animals. If this be admitted it will be found 
possible that many of the strangest instincts may be thus acquired.” “Also 
habits of life develop certain parts. Disuse atrophies.” (in F. Darwin, 1909: 18, 
and 1).  

  2  .   It has also to be remembered that Darwin looked at heredity with a set of 
concerns different from our twentieth century soft/hard heredity debate. In 
particular he was anxious to avoid the objection that blending inheritance 
(Jenkin’s swamping argument, 1867) might destroy the accumulation of varia-
tions, making therefore natural selection ineffective (see Bowler, 1989: 62–63; 
Bulmer, 2004b).  

  3  .   This does not mean that there were no conceptual conflicts between geneti-
cists such as Morgan and the architects of hard heredity, such as Weismann. 
But these conflicts were along a different axis – Morgan’s experimentalism 
versus Weismann’s speculation (see Allen, 1975; alternative reading in 
Maienschein, 1991; see Esposito, 2013), an accusation that also Johannsen 
launched to Weismann. On the difficult accommodation of Weismann into 
the Mendelian age, see Churchill, 2015.  

  4  .   As Johannsen wrote in 1911, when the modern biological conception of 
heredity was already achieved,   “Biology has borrowed the terms “heredity” 
and “inheritance” from everyday language, in which they mean “transmis-
sion” of money, things, rights, duties, ideas and knowledge from one person 
to another or to some others – the “heirs” or “inheritors.” The transmis-
sion of properties – these may be things owned or peculiar qualities – from 
parents to their children, or from more-or-less remote ancestors to their 
descendants, is the essential point in the discussion of heredity, in biology 
and law.”  

  5  .   Burkhardt (1977) and Corsi (1988) have shown that Lamarck did not origi-
nate the idea of inheritance of acquired characters. The construct was 
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“ubiquitous” in Lamarck’s time; “ The law of nature by which new individuals 
receive  all that has been acquired in organization during the lifetime of their 
parents is so true, so striking, so much attested by the facts,” he wrote in 
1815, “that there is no observer who has been unable to convince himself 
of its reality.” As Corsi claims, “Although known as the first and major theo-
rizer on the principle of the inheritance of acquired characters, Lamarck 
never expressed himself in such terms, and clearly – and rightly – consid-
ered himself as one of the many naturalists convinced that the develop-
ment of an organ during the lifetime of an organism, or the appearance of 
however slightly behavioral propensities (‘habits’), could be passed on to 
the next generation if a mating occurred between individuals who had expe-
rienced the same change. Yet, characters were not acquired or transmitted: 
only biological processes were. To Lamarck, organic fluid dynamics naturally 
gained strength within the parts more exposed to changing environmental 
circumstances, thereby contributing to their reinforcement and extremely 
gradual modification (....)” (Corsi 2011: 12)  

  6  .   It is fair to say that the term already appeared in adjectival form (eugenic) in 
1833 in the Oxford English Dictionary with the meaning of “the production of 
fine offspring” (Turner, 2009; Richards, 2013).  

  7  .   Respectively by Alpheus S. Packard, 1885, see Bowler (1983), and by George J. 
Romanes, 1883, according to Noble (2011), or 1888, although the term neo-
Darwinism appears for the first time (twice) in Butler (1880), but not defined 
in the sense of Romanes. For this latter neo-Darwinism was an hardening, 
courtesy of Weismann’s germ plasm, of the original flexible Darwinism 
which made room for both natural selection and acquired characters. He 
claimed that (1895): “( ... ) the Neo-Darwinian school is in Europe seeking to 
out-Darwin Darwin by assigning an exclusive prerogative to natural selection 
in both kingdoms of animate nature”. Already in 1885, American entomolo-
gist Alpheus S. Packard (here quoted from his later Lamarck, The Founder of 
Evolution) used instead the term “Neolamarckianism, or Lamarckism in its 
modern form” as a term to propose the belief that “many species, but more 
especially types of and families, have been produced by changes in the envi-
ronment acting often with more or less rapidity on the organism, resulting at 
times in a new genus, or even a family type. Natural selection, acting through 
thousands, and sometimes millions, of generations of animals and plants, 
often operates too slowly; there are gaps which have been, so to speak, inten-
tionally left by Nature.”  

  8  .   There are several sources where Weismann pays homage to Galton, letters 
and published works (see Pearson, 1930). Of course, the resemblance between 
the views of Galton and Weismann does not mean identity. See for instance 
amongst many critics of this identification Bulmer 2004a: “Galton did not 
forestall the essential part of Weismann’s theory, the partially-mistaken idea 
that the germ plasm of the zygote is doubled, with one part being reserved for 
the formation of the germ-cells.” See also Churchill, 2015.  

  9  .   The initial anti-Darwinism of geneticists, and therefore of hard-hereditarians, 
has to be kept in mind when, in next chapter, we’ll look at the critic of soft-he-
reditarians thinkers like Kammerer; although not all hard-hereditarians were 
anti-Darwinian, see for instance Pearson and biometricians, part of the conflict 
between Kammerer and geneticists is also a controversy around Darwinism 
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 and evolutionism, as it was understood at the time. The German-Soviet 
movie Salamandra, 1928, well depict in its pro-Kammerer interpretation, 
this conflict where Mendelism is equated with anti-evolutionist themes 
(also by the decision in the movie to replace geneticists with priests and 
aristocrats).  

  10  .   Just said in passing, it is not by chance that today biology with its epige-
netic and microbial complications, is eroding just this modernist and 
individualist view of biological processes (Dupré, 2012; Gilbert, Sapp, and 
Tauber, 2012)   

  3 Into the Wild: The Radical Ethos of Eugenics 

  1  .   1900 can be taken as a symbolic  a quo  term. In America, the Station for 
Experimental Evolution at Cold Spring was created in 1904 and the Eugenics 
Record Office in 1910; the British Eugenics Society was launched in 1907, 
the same year as the first compulsory sterilization law in Indiana; the term 
 Rassenhygiene  was created in Germany a few years before, in 1895. Medical 
attempts at coerced sterilization precede 1900 going back at least a decade, 
see for instance Largent (2008) for the American context. Michigan had 
debated sterilization already in 1897, ten years before the Indiana law was 
passed, though the bill was voted down by legislators (ibid.).  

  2  .   Galton certainly alerted Darwin of the problem by writing to him that selec-
tion in the present society “seems to me to spoil and not to improve our 
breed” since “it is the classes of coarser organisation who seem on the whole 
the most favoured ... and who survive to become the parents of the next 
[generation].” (quoted in Paul, 2006).  

  3  .   See his 1957 text where he claims that “the human species can, if it wishes, 
transcend itself”, and that “a vast new world of uncharted possibilities awaits 
its Columbus”.  

  4  .   The two persons most easily identified with Social Darwinism, Herbert 
Spencer and William Graham Sumner, died respectively, in 1903 and 1910, 
just when eugenics was powerfully emerging. Bagehot died much earlier, in 
1877.   

4 A Political Quadrant   

  1  .   The area of hard-hereditarianism both left and right-wing is obviously larger 
than the label Mendelism, given the presence and support for eugenics of 
biometricians (who were non-Mendelians and hard-hereditarians). One such 
example, Pearson, will be discussed later in the chapter in his opposition to 
Saleeby on alcohol policies.  

  2  .   As anticipated in my Introductory chapter on political epistemology, my 
analysis of the four positions, although embodied in specific historical figures 
and debates, has to be understood primarily at a structural level, in which 
different conceptual permutations (e.g., soft heredity) were made possible 
and therefore politically appropriable before the political-scientific contro-
versy was closed.  
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  3  .   Gissis (2002) highlights the association between Lamarckism and the social, 
rather than individual level, as a key to its “futurity” especially in the context 
of the French Third Republic.  

  4  .   See for instance in  The Dialectics of Nature  (1896) this passage: “On the other 
hand, modern natural science has extended the principle of the origin 
of all thought content from experience in a way that breaks down its old 
metaphysical limitation and formulation. By recognizing the inheritance of 
acquired characters, it extends the subject of experience from the individual 
to the genus; the single individual that must have experienced is no longer 
necessary, its individual experience can be replaced to a certain extent by 
the results of the experiences of a number of its ancestors. If, for instance, 
among us the mathematical axioms seem self-evident to every eight-year-old 
child, and in no need of proof from experience, this is solely the result of 
“accumulated inheritance.” It would be difficult to teach them by a proof to 
a bushman or Australian negro.”   

  5  .   My analysis can be connected to Stephen J. Gould’s general point about the 
“betrayal of Lamarck” by self-styled neo-Lamarckians who not only “elevated 
one aspect of the mechanics-inheritance of acquired characters-to a central 
focus it never had for Lamarck himself” but also more importantly “aban-
doned Lamarck’s cardinal idea that evolution is an active, creative response 
by organisms to their felt needs” (Gould, 1980). The right-wing neo-Lamarc-
kians I am focusing on reverse Lamarckian optimism but retain the notion of 
a direct influence of the environment upon the organism. Some neo-Lamarc-
kians addressed the dualism between activity and passivity in the relation-
ship between environment and organism, between physiogenesis – “direct, 
involuntary response any organism can make when exposed to new condi-
tions” – and kinetogenesis – “creation of structure by animal movement as 
for instance the giraffe’s neck” (see Bowler, 1983: 62). On the historical and 
conceptual transformation of Lamarckism and the dissimilarity between 
Lamarck’s doctrine and the many versions of Lamarckism, see also Gissis 
and Jablonka, 2011. As Gliboff points out in that collection, “After two 
hundred years, the theories that now pass as ‘Lamarckism’ would hardly be 
recognizable to its original author ... or to its early supporters” (2011; see also 
Burkhardt 1977; Corsi 1998).  

  6  .   As McKee (1993) notices to illustrate the polysemy inherent in Lamarckian 
views, another sociologist, Robert Park, argued that freedom was “breaking 
down ‘the instincts and habits of servitude’ and slowly ‘building up the 
instincts of freedom” (quoted in 1993: 62).  

  7  .   I am not claiming that Lamarckians monopolized degenerationist rhetoric. 
Right-wing hard-hereditarians had their own approach to racial degenera-
tion. Lamarckians envisioned the pathogenic effects of the environment 
poisoning the germ plasm. Mendelians and biometricians saw the unfit were 
outbreeding the best stock in a population. True, for right-wing hard-hered-
itarians, the unfit were also the ones living in the most pathogenic environ-
ments, but this was simply an effect of selective processes. The worse stock 
failed in society and therefore was gathered in the worse areas.  

  8  .   The whole passage stated: “it is, by the way curious that the anti-Mendelians 
have not realized that Lamarckism would create even greater theoretical 
difficulties than Mendelism. If the effects of the environment are imprinted 
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on or assimilated by heredity, then centuries of poverty, ignorance, disease, 
and oppression should have ingrained a most undesirable heredity upon the 
vast majority of the human species, and engrained it so firmly that a few 
generations of improved conditions could not be expected to effect much 
amelioration. Mendelism, on the other hand, makes it clear that even after 
long-continued bad conditions, an enormous reserve of good genetic poten-
tiality can still be ready to blossom into actuality as soon as improved condi-
tions provide an opportunity” (Huxley, 1949: 187).  

  9  .   Wallace (1892) claimed that “the non-inheritance of the effects of training, 
of habits, and of general surroundings, whether these be good or bad, is by 
no means a hindrance to human progress, if, as seems not improbable, the 
results on the individual of our present social arrangements are, on the whole, 
evil. It may be fairly argued that the rich suffer, morally and intellectually, 
from these conditions quite as much as do the poor; and that the lives of 
idleness, of pleasure, of excitement, or of debauchery, which so many of the 
wealthy lead, is as soul-deadening and degrading in its effects as the sordid 
struggle for existence to which the bulk of the workers are condemned. It 
is, therefore, a relief to feel that all this evil and degradation will leave no 
permanent effects whenever a more rational and more elevating system of 
social organization is brought about.”  

  10  .   Kevles coined the definition “reform eugenics” (1985) in the context of his 
analysis of Anglo-American Eugenics, without looking specifically at the 
Soviet movement, which may explain why he used that label – that is, why 
he understood this part of the quadrant merely as a correction of mainline 
eugenics.  

  He included in reform eugenics second-generation eugenicists such as 
Blacker and Osborn, along with Haldane and Muller. His point was that 
these reformers were more prepared than mainline eugenicists to recognize 
the many unknowns about genetics, thus destabilizing some of the previous 
dogmas of the movement. “The reformers recognized, however, that hardly 
anything was known about precisely what role heredity played in the 
achievement, or lack of it, of the bulk of the population” (1985: 173). If this 
is the criterion, though, I do not see how Muller can be considered a reform 
eugenicist. He was not skepticical about what we can or cannot know and 
therefore apply to society.  

  If by “reform eugenics” we mean a position by which people “were aware 
that man as yet knew too little about human heredity to enact sweeping 
eugenic changes, let alone usher in a eutelegenetic utopia,” (1985: 193) the 
label is apt to describe the work of Carr-Saunders, Hogben, Penrose, but not 
Muller. Haldane is also problematic under this rubric since his radicalism and 
utopianism (see Daedalus, 1924) remained largely unconnected to any real 
movement in society.   

  11  .   Lamarckism, Muller claimed, “was racist because a poor environment would 
have to impress its deleterious effects on the progeny, resulting in a genuine 
inferiority of the downtrodden, the peasants, and the proletariat as well as 
invidious distinctions between the heredities of wealthy and impoverished 
nations.”  

  12  .   I have treated more extensively this theme in my Meloni, 2016.   
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  5 Time for a Repositioning: Political Biology after 1945 

  1  .   As Levy and Sznaider (2004) write:

  Before 1945, international law mainly regulated relations between states, 
confirming the parameters of the Westphalian order, whereas after 1945 
the knowledge of the enormity of the Holocaust has come to provide 
the main impetus for the privileged position that human rights regimes 
currently enjoy in the international arena. [ ... .] Two major UN conven-
tions, one declaring Universal Human Rights as a new standard [10 
December, 1948], the other declaring genocide an international crime 
[9 December, 1948], make up the foundation of human rights regimes. 
Formed in the immediate post-war period in a brief window of oppor-
tunity before the Cold War overshadowed most international arrange-
ments, they were specifically designed to prevent another Holocaust and 
another Nazi party.    

  2  .   This of course does not deny that that Nazi crimes were used politically as a 
source of a novel post-war unity, especially functional to build an “interna-
tional image” of anti-racism and obscuring national racist issues for the U.S. 
(Hazard, 2012) and the other winning nations (Selcer, 2012; see also Dudziak, 
2000 and Furedi, 1998).   

  6 Four Pillars of Democratic Biology

1. Major sociobiologists such as Dawkins and Wilson flirted with eugenics; in 
1978 Wilson proposed a future of “democratically contrived eugenics”, but 
this remained very much in the background of the core philosophy of the 
movement.

7 Welcome to Postgenomics: Reactive Genomes, 
Epigenetics, and the Rebirth of Soft Heredity 

  1  .   Parts of this chapter have previously appeared as “The social brain meets 
the reactive genome: Neuroscience, epigenetics and the new social biology”, 
 Frontiers in Human Neuroscience , 8, pp. 309 (2014), and “Epigenetics for the 
social sciences: justice, embodiment, and inheritance in the postgenomic 
age”,  New Genetics and Society , 34(2) (2015), pp. 125–151.  

  2  .   Often, a technical distinction is introduced between intergenerational (or 
parental) and transgenerational effects, with the former shorter and limited 
to two generations, and the second spanning over multiple generations (see 
Grossniklaus et al., 2013; Heard and Martienssen, 2014).  

  3  .   Barker (1986) and before him Forsdahl (1977, 1978) have been amongst the 
first researchers to look at long-term effects of prenatal exposures. Thanks to 
Michelle Kelly-Irving for pointing to me the study by Forsdahl.  

  4  .   Amongst the various disciplines that have reacted positively to the DOHaD 
approach, economics is probably the most significant, see Almond, 2006; 
Almond and Curry, 2011.   
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  8 Conclusions: The Quandary of Political Biology in the 
Twenty-First Century 

  1  .   According to a recent study (marketsandmarkets.com, Sept 2014) the rising 
epigenetic pharmaceutical industry will be a global market worth $8 billion 
by 2017, twice the value of 2014.  

  2  .   In passing, it is interesting to notice that, differently from the Lysenko’s era, 
the reinvigoration of soft-inheritance in Russia today takes legitimacy from 
knowledge produced in Western science, not from an inward-looking reclu-
sion in patriotic science: It is a patriotism constructed via global flows of 
knowledge.  

  3  .   It has to be noted that this is not the first time that a scientific hypothesis 
about the effects of slavery has been recruited to explain racial health dispar-
ities. The so-called “Slavery Hypothesis” was firstly advanced as a genetics 
(i.e. non-epigenetic) theory to explain present U.S. black/white disparities 
in hypertension (Wilson and Grim, 1991).  The theory, which received wide 
criticisms by historians and social scientists (Curtin, 1992; Kaufman and Hall, 
2003), maintained that a selective process took place during slave transport 
that favored “individuals with an enhanced genetic-based ability to conserve 
salt” (Wilson and Grim, 1991). It was this group that survived the brutal effects 
of the Middle Passage in which the major causes of death were “salt-depletive 
diseases such as diarrhea, fevers, and vomiting” (ibid.). This would explain the 
“greater frequency of individuals with an enhanced genetic-based ability to 
conserve salt” amongst African Americans (ibid.).  

  4  .   An obvious critique to this is that African American slavery is far from being 
ancient history, given how conditions of slavery continued in the South for 
decades after the war, and famine was endemic during Jim Crow; see for 
instance (Blackmon, 2009). I thank Simon Waxman for pointing this out to 
me. However, here my point is not on the historical truthfulness of Jasienska’s 
hypothesis but on her argumentative style and transgenerational explanatory 
framework. For a circulation of the slavery hypothesis in epigenetic terms see 
Maxmen, 2012.  

  5  .   In a different study testing the validity of intergenerational effects on over-
growth and stunting on Maya children in Mexico we find a comment made 
in passing that “it may take three or more generations of development-low 
socioeconomic status under good health conditions to completely override 
the past history of poor health” (Varela et al., 2009).  

  6  .   See also from an economic viewpoint informed by DOHaD framework the 
idea that, given how “early-life health measures of blacks have stagnated since 
the late 1990s,” with “a black infant currently more than twice as likely to die 
before age 1 as a white infant” this results in the fact that “a future of racial 
inequality is being programmed” (Almond, 2006).  

  7  .   Further similar works include: Borghol et al., 2012; Tehranifar et al., Stringhini 
et al., for a note of caution on the methodology see Heijmans and Mill, 
2012.  

  8  .   As the authors claim: “The extent of DNA hypomethylation in the most 
deprived group of participants is intriguing. Such global hypomethylation 
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could be reflective of environmental exposures and/or diet during life, or a 
direct consequence of developmental programming  in   utero , or a combination 
of both. Notably, adjusting for diet does not weaken associations with global 
methylation status, suggesting that  in   utero  programming or environmental 
factors would be causative for the observed global hypomethylation associ-
ated with lower SES” (2011).   
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