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In the course of most long projects, there are key moments that inform the rest of the
work. In 1987 I was invited to give a talk at the Woods Hole Marine Biological Laboratories
on Cape Cod, once the summer home of several major American reproductive scientists.
Some renowned contemporary reproductive scientists were in the audience, along with
historians of science and assorted others. I spoke on how and why the scientific study of
reproductive phenomena has been controversial for well over a century and remains so
today. I also discussed some of the negative consequences of its being construed as
"illegitimate science," for those who do it and for the development of reproductive
technologies. Through this talk, I came to realize that most people, including most
historians of the life sciences, had not recognized this illegitimacy. The reproductive
scientists at the talk and others have subsequently told me they were validated by this
recognition of a major ongoing problematic of their work—and private—lives.

The article that grew out of this talk (Clarke 1990a, and included in this volume in
revised form as chapter 8) also became standard reading in courses on women's health
and women's/feminist studies (worlds I have long been part of), where understanding
reproductive issues and the reproductive sciences is seen as important to improving the
situations of women. The same paper has also been cited by conservative, often religious
groups who are strongly opposed in principle to the reproductive sciences and who have
sought to bolster their arguments that such science is dangerous and exploitative. Finally,
scholars in history and social studies of science assign the paper because it illustrates so
vividly how science is part and parcel of everyday social life and not separate from it.

Thus my work, like the reproductive sciences themselves, stands in several ongoing
contested arenas and has multiple audiences who attend to it
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for divergent and even conflicting reasons. Because of this and recent rapid social
changes regarding reproductive issues and technologies, the saga of this particular project
is more than usually a chronicle of transformations, including my own transformation into a
different kind of scholar writing a book quite different from the one I originally conceived.

The project began in the early 1980s, when one of my professors in graduate school,
Sheryl Burt Ruzek, asked, "Why can't a scientist build a career on diaphragm research?"
This question riveted me and led my work in a radically new direction, straight into the
twentieth-century American life sciences. This book is the long version of my answer. It
has ended up telling the story of the formation and coalescence of the American
reproductive sciences in biology, medicine, and animal agriculture, ca. 1910-1963, and
their relations with other key players in the reproductive arena—philanthropic funding
sources and a wide array of birth control advocates.

Sheryl's question about building a career in the reproductive sciences intrigued me
because it sat at the intersection of most of my scholarly interests and commitments. I had
been teaching in sociology and in the emerging area of women's health and women's
studies since 1970. I had also been learning about the practices and politics of
contraception not only as a scholar but also as a heterosexual woman of the "boomer"
generation who, along with others, assiduously sought the very kinds of control over
reproduction I write about in this book. We brought these concerns with us into the
women's health movement, connecting quite directly to Margaret Sanger, who wrote in
1919: "To fulfill her duty to herself, a woman must know her own body, its cares and its
needs ... her sexual nature. ... [A] woman possessing an adequate knowledge of her



reproductive functions is the best judge of the time and conditions under which her
child should be brought into this world. We further maintain that it is her right ... to
determine whether she shall bear children or not" (p. 11). We became activists on behalf of
and against different, and sometimes competing, kinds of reproductive control,
understanding that, especially for women, the costs of reproductive control were
historically high, and often remain so.

Once back in graduate school, I became increasingly interested in the politics of
contraception and thought I would study women's perspectives on different means of birth
control. When Sheryl posed her deceptively simple question about science and diaphragm
research, I realized that what had barely been studied was the development of the
sciences in and through which such technologies were created—what I later came to call
the reproductive sciences and which I also later discovered had professional "homes" not
only in medicine but also in biology and animal agriculture. I did realize that any adequate
answer would be very complicated. It was by then clear to me that the problems with
women's health care, including contraceptive inadequacies, were certainly not only due to
the relative ab-
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sence of women providers or even the misogyny of some male providers and
scientists—though these exist and are consequential.

Through my studies in the history of medicine, I anticipated that a fuller answer would
concern the ways in which the life sciences and biomedicine more broadly had themselves
been organized and supported historically, especially those sciences directly and indirectly
related to sexuality and reproduction. As I moved into this project that became a love of
my life, I was also moving into an emergent specialty then called social studies of science
and technology. As core assumptions of scientific methods and theories, institutions, and
practices were increasingly interrogated, I joined the exciting fray. At the same time, a
distinctively feminist science and technology studies was also being forged, linking
women's and women's health movements to new sites in the academy. My project on the
reproductive sciences allowed me to integrate my knowledge of women's health with these
new approaches, today framed even more broadly as cultural studies of science,
technology, and medicine. These approaches deepened my analyses of scientific work and
practices, including the organization of research materials. They also legitimated my
pursuit of the reproductive sciences across the three professional sites where they
developed—biology, medicine, and agriculture—as requisite to understanding both the
heterogeneities within these sciences and the multiple (and sometimes gendered) interests
and cross-fertilizations involved in developing reproductive technologies. Further, in
technology studies, examining the early moments in the development of new technologies,
called the design stage, was just becoming a focus of investigation. In computer sciences
and elsewhere, developers sought to integrate the concerns of users/consumers before
making the major investments involved in mass production and distribution, a process now
called democratization of participation at the design stage. My project both fit well with and
benefited from such new directions.

During the course of this project I have matured intellectually—and so have feminist
and cultural studies of sciences. Early hard-edged critiques of science and medicine have
been tempered and complicated through grappling over the years with research that
revealed the diversity of both the lived experiences of women and of scientists' practices
and commitments. Constraints and contradictions—material and symbolic—abound. Our
early analyses have also been extended through wonderful and difficult conversations, first
within feminisms and then additionally in cultural studies of science, technology, and
medicine, in the various sciences themselves, and increasingly across all these disciplinary
boundaries. Transgressing such boundaries has become something between a hobby and a
life's work for many of us. Translating—both within groups and disciplines (themselves
often quite heterogeneous) and across such boundaries—is an ongoing challenge.
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While I was right about the complications I would find in the history of the reproductive
sciences, the deeply controversial nature of those sciences remains the pivotal point. They
are controversial because reproduction itself is controversial. When I presented these



materials in the late 1980s, I had to convince people inside the academy and beyond of
this all-mediating social fact. As this book goes to press, ongoing U.S. domestic terrorism
over abortion, very public debate about new reproductive technologies including cloning,
and transnational debate about population size and the availability of contraception are
routinely in the news. Such media coverage has made most Americans understand that
most things concerned with reproduction, tacitly if not explicitly including the reproductive
sciences, are routinely positioned close to some center of controversy. And such
controversies will likely intensify. But so too will our desires for enhanced control over
reproduction.

Significantly, the deep cultural tensions that have permeated reproductive topics
historically and in the present have, I would argue, polarized if not balkanized the
reproductive arena so that its diverse participants often can neither see nor hear others
clearly, much less appreciate either the diversities of position within different groups or the
sometimes quite dramatic changes of position taking place. These tensions and blindnesses
make it increasingly difficult to create, produce, and distribute reproductive technologies
that are safe, effective, desired by consumers, and "work" well not only technically in the
bodies of users but also in the incredibly differing social and cultural lives of their users and
their radically divergent health care situations across the globe. It is against the historical
tensions in the reproductive arena portrayed in this book that efforts are now being
mounted to genuinely democratize participation at the technological design stage,
democratize access and distribution, and develop improved means of fully assessing the
safety and efficacy of contraceptives and other reproductive technologies, including
infertility services and innovations in animal agriculture, that are major long-term products
of the reproductive sciences.

What will be the future of reproduction? This book is written in part in the belief that
good scholarship informs social change. It is intended to intervene in contemporary
debates and politics by offering an enhanced understanding of the past and through
translations and bridging efforts in the present. Representing is intervening; representation
is itself, in the end, a politics. The book is aimed simultaneously, therefore, at all the
multiple and divergent audiences who care about reproduction, including reproductive
scientists (in biology, medicine, and agriculture), feminists and women's health activists,
my colleagues in cultural studies of science, technology, and medicine, demographers and
sexologists (disciplinary neighbors whose histories have also been shaped by events
discussed here), his-

torians, social scientists, policy makers, and others interested for policy or personal or
other reasons. History matters.
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PART ONE
SOCIAL WORLDS IN THE REPRODUCTIVE ARENA

Chapter One
Framing the American Reproductive Sciences

One day in 1914, embryologist Frank R. Lillie, chairman of the Department of Zoology at
the University of Chicago, received from the manager of his farm a pair of twin calf fetuses
with their placentas intact, still wrapped in the excised womb. The genitalia of one of the
fetuses looked rather strange. Thus began Lillie's research on the freemartin, which led to
the radical conclusion that embryonic sex differentiation is dependent on blood-borne
hormones (Lillie 1917a,b). Freemartins were deemed to be sterile female co-twins to
males, fetuses that developed from separate eggs but whose placentas had merged in
utero, allowing the crossing of blood systems. Hormones, Lillie concluded, were clearly
implicated in the production of sex.[]

In 1917, George Papanicolaou, a zoologist in the Anatomy Department at Cornell
University Medical School, was engaged in sex determination research. One day he decided
to see whether cells scraped from the vaginal walls of the guinea pigs he was using could
indicate at what stage of the estrus cycle the guinea pigs were (Carmichael 1973:47-49).
The technique worked wonderfully. With it, researchers could infer the activity of internal
organs, and thus analyze the biological activity of hormones on a routine basis. They could
even do so over time, and the process was quick and cheap, and did not require sacrificing
the animals (Stockard and Papanicolaou 1917a,b). The fundamental biological assay
technique of modern reproductive endocrinological research had been constructed.[2

During 1917, Margaret Sanger, perhaps the most prominent birth control activist of the
twentieth century, was deeply involved in framing the project of achieving women's access
to effective means of contraception to enhance women's autonomy. She stated the
following goals: "For though the subject is largely social and economic yet it is in the main
physical and
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medical , and the object of those advancing the cause is to open the doors of the
medical profession, who in turn will force open the doors of the laboratories where our
chemists will give the women of the twentieth century reliable and scientific means of
contraception hitherto unknown" (Chesler 1992:146).

On a cold Christmas morning in 1921, George Washington Corner, a physician and
fledgling reproductive scientist, awoke in Baltimore to discover that it was snowing. He was
in the midst of a series of experiments on the monkey Macaca rhesus at Johns Hopkins
Medical School to determine the parameters of the menstrual cycle, a project that required
catching each monkey every day to check the vaginal washings for red blood cells. With
public transport halted by the snow, Corner walked five miles to the lab, fed the monkeys,



and did his monitoring tasks (Corner 1981:164). By 1929 Corner had mapped out the
hormonal action of progesterone, an essential actor in the menstrual cycle and
subsequently an actor in birth control pills.[2]

One day in 1928, Harold H. Cole was hired as an assistant professor of animal
husbandry at the Davis agricultural college farm of the University of California, Berkeley.
He had earlier done research on the estrus cycle in the dog and cow, and for his first new
project began to seek a hormone test for pregnancy in the cow and horse, based on
Ascheim and Zondek's discovery of a gonadotropin in the urine of pregnant women. Using
the immature rat for the assay, he and G. H. Hart soon discovered a new reproductive
hormone that came to be known as preghant mare serum gonadotropin (PMSG). PMSG
then led reproductive scientists to a much broader understanding of the complex flows of
reproductive hormones. The patent on PMSG funded Cole's and others' reproductive
research at Davis for many years (Cole and Hart 1930; Cole 1977).

On Valentine's Day in 1934, Warren Weaver, the new director of the Natural Sciences
Division of the newly reorganized Rockefeller Foundation, was developing his own agenda
for research support. He framed the problematics before the foundation as follows:

Can man gain an intelligent control of his own power? Can we develop so sound and extensive a genetics
that we can hope to breed, in the future, superior men? Can we obtain enough knowledge of the
physiology and the psychobiology of sex so that man can bring this pervasive, highly important, and
dangerous aspect of life under rational control? Can we unravel the tangled problem of the endocrine
glands, and develop, before it is too late, a therapy for the whole hideous range of mental and physical
disorders which result from glandular disturbances? Can we solve the mysteries of the various vitamins so
that we can nurture a race sufficiently healthy and resistant? Can we release psychology from its present
confusion and ineffectiveness and shape it into a tool which every man can use every day? Can man
acquire
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enough knowledge of his own vital processes so that we can hope to rationalize human behavior? Can we,
in short, create a new science of man?[l

The Rockefeller Foundation Board answered in the affirmative.

One day in June 1953, Gregory Pincus opened the door of the fledgling Worcester
Institute of Experimental Biology to welcome two women. One was Margaret Sanger, and
the other was Katherine McCormack, widow of the International Harvester scion and a
benefactor of many of Sanger's projects. Pincus, son of an agricultural scientist from New
Jersey, had a Ph.D. in genetics and physiology from Harvard, and his reproductive research
included experiments in artificial parthenogenesis. Pincus and his colleague Hudson
Hoagland, both unwilling refugees from academia, had founded the Worcester Institute in
1944 and were trying to establish it as a freestanding research shop, doing various kinds of
experimental work on contract for pharmaceutical companies and others. The hormone
research that Sanger and McCormack discussed with Pincus that day in 1953 ultimately led
to the birth control pill of which Pincus is a commonly designated "father." McCormack
gave him a check for $10,000 on the spot and several million subsequently.[5]

Each of the individuals just introduced represents one of the major social worlds
involved in the disciplining of reproduction in the twentieth century: reproductive scientists
in biology, medicine, and agriculture; philanthropic foundations; and birth control
advocates. This book offers a wide-angle view of each of these worlds and of their
interrelations as, through their often uneasy collaborations, the reproductive sciences
emerged and coalesced as scientific disciplines in a world often hostile to their
development.

Significantly, in part due to the illegitimacy of pursuing the reproductive sciences, this
disciplinary endeavor formed later than the study of other major organ systems such as
circulation or respiration, though once established it grew rapidly. For example, not a
single English-language book on the reproductive sciences was published until agricultural
scientist F. H. A. Marshall's Physiology of Reproduction appeared in Britain in 1910. Yet by
1940, investigators in the United States had both developed and coalesced the study of
reproductive phenomena into a scientific discipline in biology, medicine, and agriculture.
Numerous major research centers together formed an established and growing scientific



enterprise. Reproductive scientists had garnered close to $2 million in external research
support from major mainstream science sponsors such as the Rockefeller Foundation. And
the prestigious National Research Council Committee for Research in Problems of Sex,
founded in 1921, had funded basic research on reproduc-
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tion generously for two decades. The committee provided legitimacy and prestige to the
reproductive sciences during their formative years. By 1940, preeminence in the
reproductive sciences had clearly passed from British and other European centers to the
United States. In what became known as "the American century," American reproductive
scientists would retain global leadership until its end.

By the 1960s, some of the major technoscientific products of the reproductive sciences
had been developed and tested: estrogen "replacement" therapy for treatment of
menopausal women, diethylstilbestrol (DES) to prevent premature labor in pregnant
women and as a feed additive for beef cattle, the birth control pill, and the intrauterine
contraceptive device (IUD). Moreover, these reproductive technologies were being
distributed widely both in what was then known as the Third World, particularly former
colonies, and in the industrialized United States through newly inaugurated federal family
planning programs intended for every county (Davis 1991).

By the 1960s, then, reproduction was disciplined. The modern American reproductive
sciences as a disciplinary formation were successfully entrenched and had established
resources and enduring relationships with key audiences, sponsors, and consumers of their
technoscientific products. This book tells what I believe are the major stories of the making
of the discipline. From 1910 to 1963 there were profound changes in the orientations not
only of reproductive scientists but also of their key sponsors and markets—the social worlds
of birth control, population control, and eugenics movements, and of private philanthropies.
All reconstructed their identities, goals, and work in relation to each other within the wider
arena focused on reproduction. They mutually articulated new positions and commitments
that were transformed into quid pro quos, and those relationships persist today.

This book attempts to answer the questions: How was this disciplinary project
accomplished, by what actors, under what conditions, in whose interests, and with what
historical and contemporary consequences? The formation and coalescence of the American
reproductive sciences involved complex intersections of a stunning array of actors—human
and nonhuman.[él Scientists of impeccable background and others who were marginalized—
Bohemian free lovers, major foundations, rats, guinea pigs, birth control advocates and
opponents, cows, opossums, eugenicists, women's and men's bodies (both dead and alive),
schools of medicine and agriculture, freemartins, stallion urine, primates, plastics, vaginal
cells, sexologists—each and all and many others were involved. From the outset, the
intersections among them formed an arena in which many social worlds were in
contestation. This arena was a site of considerable and sustained controversy that shaped
the disciplinary project itself. The controversy continues to this day.
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In the remainder of this chapter, I frame some keywords used throughout the book,
discuss five crosscutting themes, and provide a brief overview and user's guide to the book.

Keywords

Keywords dwell on the boundaries between ordinary and technical discourse. They are
often "bedeviled by semantic shadows" (Keller and Lloyd 1992:2). For Raymond Williams
(1976) they refer to commonly used terms plagued in their usage by multiple current and
historically varying meanings. Because the keywords of this project are laden with
particular and dense meanings, they are best clarified in advance. They include disciplining,
reproduction, modernity, "the problems of sex," basic research , and technoscience .

Disciplining

I argue that reproduction was disciplined in several senses between 1910 and 1963. First,



in the sense of disciplinary formation, a scholarly specialty in reproduction was essentially
initiated after 1910. A nucleus of reproductive (in contrast with evolutionary,
developmental, and/or genetic) problems was then increasingly addressed by researchers
in sufficient mutual communication and interaction for reproductive science to be identified
as a distinctive social world.[Z1 By 1940, recognizable collective lines of work by identifiable
workers were pursued in disciplinary centers of research in each of the three professional
contexts of biology, medicine, and agriculture.

But disciplines are complicated sites. They are often rife with conflict as well as
cooperation, marked by competing paradigms of concern and competing hierarchies of
power. Different constituents often have different agendas and even different overall
projects in mind. Here the term disciplining becomes inflected with connotations of
exercising control over participating individuals and groups both within the discipline and
related to it—sharing its wider arena of concern. Disciplining thus can involve policing and
enforcing particular perspectives. It can operate not only from the top down but also from
the bottom up, sideways, and orthogonally. It can be directed at "allies" and "enemies" as
well as at implicated strangers and the nonhuman. Disciplines mark territories and usually
seek to do so vividly. They are simultaneously constitutive and controlling.8l

In modernity, the focus of the collective disciplinary project of the reproductive
sciences was also disciplining in another and more specific sense: as exercising control
over reproduction itself. The fundamental goal was the development of modern
technoscientific means and mechanisms through which human beings could exercise
increasing control over their
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own and other species' reproduction. Control over the timing, means ("artificial" or
"natural"), and frequency of conception, and especially its prevention, was at the heart of
the modernist reproductive project. This assertion, of course, raises issues of who
"controls" or "disciplines" whose reproduction, evoking Foucault's (1975, 1977) analysis of
biopower. He argues that the two key sites of modern biopower are the body and
population. There has been considerable scholarly attention to the former in the late
twentieth century. As we move into the twenty-first, I suspect this volume will be part of a
refocusing of attention on the latter (e.g., Haraway 1995; Greenhalgh 1996; Ginsberg and
Rapp 1995).

Reproduction

Reproduction here refers to the sexual reproduction of predominantly mammalian species.
Both nonmammalian and plant reproduction were also studied assiduously during the early
twentieth century, but I do not discuss them.[2] But the term reproduction , like sexuality
(Foucault 1978), is itself a historical conception, though not included in Williams's (1976)
Keywords . Here I provide only a brief glimpse of these instructive complications.

In 1782, John Wesley commented on Buffon's natural history that Buffon "substitutes
for the plain word Generation , a quaint word of his own, Reproduction , in order to level
man not only with the beasts that perish, but with nettles or onions" (Jordanova
1995:372). This is the earliest mention of the changing terminology. The processes of
creation of new life that had linked humans to God were thereby shifted linguistically to
abstract biological processes that marginalize human agency. Jordanova further notes that
"having children" then becomes conceptually linked to copying, as in reproduction
furniture. She argues that the concept was in transition over the eighteenth century,
moving from home and nonprofessional domains to public and professional ones. Much of
the symbolic import of generation was then hidden behind the new scientific and
rationalized discourse.[*°] Strathern (1992:23) sustains this point, noting that we end up
with a cultural discourse that leads us to "imagine the very reproduction of persons in a
non-relational way." I agree that the symbolic and relational aspects of reproduction do not
remain quiescent but continue to burst forth in controversies over reproductive sciences,
technologies, and interventions.

Duden (1991:28) links this terminological shift to other disciplines, arguing that "it was
medicine, demography and political science which replaced the expressions of generatio —
whether Latin or vernacular—with 'reproduction.’ Prior to this new definition, there simply



was no term in which insemination, conception, pregnancy and birth could have been
subsumed." This new definition separated the older scientific nomenclature of the
nineteenth century, where the inner landscape was imprinted with the
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names of its anatomist discoverers, from the new functional terminology of
demography and political economy. Conceptually, Duden argues, reproduction emerged
and was linked to the context of production as that term moved into the center of political
economy around 1850. Thus even the term reproduction itself is modern and inflected by
economics.

One of the recurrent problems of the twentieth-century reproductive scientists I
studied was their own lack of clarity in terminology, leading to misunderstandings that
persisted for years (and, some would argue, that still persist intentionally) (e.g., Lillie
1932; Allen 1932). For present purposes, I have used the following terms as carefully as
possible:

sex biological attributes of male and female

gender social, cultural, and psychological practices
associated with males and females

sexuality human sexual/erotic concerns, identities, and
interactions, including but far from limited to
intercourse (animal sexuality is ignored)

reproductive system/ the bodily systems of males and females allowing
reproduction conception, gestation, and birth of new members of
mammalian species

All of these, of course, are complex, multiple, ultimately interactive, and meaningful
boundaries among them are blurred.[*1]

I have used reproductive sciences as a generic term to include, umbrella-like, all of the
following: reproductive physiology, reproductive endocrinology, nonpathological
gynecologic and obstetric research, urologic and andrologic research, and animal science
and veterinary science addressing reproductive phenomena. That is, a core argument of
this book is that reproduction was disciplined simultaneously in three professional domains:
biology, medicine, and agriculture. I needed an overarching term to refer to the enterprise
in its broadest senses, as the specificities not only can be narrower but also were
historically politicized. For example, when George Corner, with whom I started the book,
was quite senior, he said, "I never did and still do not see any reason to call myself
anything more than an anatomist" (Raacke 1983:931), despite being known for his
reproductive physiology of the female cycle and endocrinological work. Today many (but
not all) in the field, broadly conceived, use the term reproductive sciences .

Modernity

The reproductive sciences between 1910 and 1963 constituted a modernist enterprise par
excellence.[*2] Modern approaches sought universal laws of re-

production toward achieving and/or enhancing control over reproduction. During the
modern era, the reproductive processes focused on most intently by reproductive scientists
and clinicians included menstruation, contraception, abortion, birth, and menopause;
agricultural reproductive scientists also focused on artificial insemination. Control over
reproduction was and still is accomplished by means of Fordist mass production-oriented
emphases on the rationalization of reproductive processes, including the production and
(re)distribution of hew goods, technologies, and health care services that facilitate such
control. The engineering of new technologies to enhance control over reproduction, to be
mass-produced and distributed, was and remains the modernist goal, ever widening and
deepening the global consumer pool.

In sharp contrast, postmodern approaches to reproduction are centered on



transformation of reproductive bodies and processes, seeking to flexibly redesign those
very bodies and processes to achieve a variety of goals. The reproductive processes
focused on since the 1960s are conception and (in)fertility, pregnancy, heredity and clinical
genetics, and male reproduction. In vitro fertilization and embryo transfer are the central
postmodern reproductive technologies in both clinical and agricultural settings. Redesign of
bodies is achieved through strategies of flexible accumulation (Harvey 1989) of
reproductive capacities. These include fertility and sex preselection services, genetic and
fetal screening, counseling, and treatment. The economic aim is to create new market
niches for elaborated reproductive services.

In short, the common distinction embodied in the phrase "the new reproductive
technologies," which began to appear in scholarly as well as popular media in the 1970s,
constituted a significant boundary, starting a new era. The "new" reproductive technologies
are the postmodern transformative ones (including artificial insemination, even though it
was developed earlier). George Corner (1981:165) reflected in his autobiography: "The
world is agog with the news of the first 'test-tube' baby. I hardly need to point out that the
success of that procedure and similar methods such as artificial insemination in corpore
mulieris depends basically upon knowledge of the primate cycle that has been worked out
since the beginning of the century by a few embryologists and gynecologists in Europe and
America, of whom I am one." The test-tube baby moment can be viewed as the beginning
of postmodern reproduction. As Franklin (1995:326) notes, there have been "significant
shifts in the cultural grounding of assumptions about 'the facts of life.""

While the modernist reproductive body is Taylored, the postmodern body is tailored.
However, there is considerable traffic across the varyingly constructed boundaries. In fact,
I argue strongly for the simultaneity of even premodern (primarily herbal) approaches to
controlling reproduc-

tion with modern and postmodern approaches. Modern modes of control over
reproduction are requisite (and usually presumed available) for the implementation of
postmodern approaches. There is a historically dynamic and cumulative, not an exclusive,
relation. 2]

Both modern and postmodern approaches to reproduction are achieved through
technoscientific reconfigurations of "nature" that intervene by going "beyond the natural
body" (Oudshoorn 1994). Over the past century, the desire for control over reproduction
expanded the legitimacy of the scientific study of reproductive processes, which, essentially
in tandem, supported the legitimacy of human intervention in reproductive processes—of
both other species and our own. Here representation in the lab is followed almost
immediately by intervention (Hacking 1983) in the field, coop, sty, pasture, operating
room, and bedroom. The legitimacy of both representing and intervening in reproductive
processes remains contested. However, technoscientific capacities for intervening have
expanded from modernist "control over" reproductive processes in both humans and
animals to postmodernist "manipulation of" both processes and products (e.g., Austin and
Short 1972/1986). In fact, the human/nonhuman distinction is of decreasing relevance to
reproductive and genetic scientists as reproduction is more fully rationalized. Only as the
century-plus-long visions of collaborative scientific creations via genetic screening and
therapies used conjointly with reproductive technologies are enacted now and in the future
will the dreams of Warren Weaver and many others for "a new science of man" come to full
fruition.

This study begins in modernity in 1910, the year in which Marshall published his
Physiology of Reproduction, signaling the formation of an explicit field of endeavor or line
of work in the reproductive sciences in Western Europe and the United States. I am not
arguing that scientific problems of reproduction were ignored prior to 1910 (see, e.g.,
Gasking 1967; Farley 1982), and I discuss turn-of-the-century work and approaches at
some length in chapter 2. But it was after 1910, especially in the United States, that
research on reproduction became focused on an organized, coherent set of problems with
both a clearer scope and clearer boundaries with other disciplines.

I end my examination of the formation and coalescence of the American reproductive
research enterprise around 1963. For many sciences in the American context (e.g.,
physics, chemistry), World War II was a boundary line between historic eras, but this was
true only in a very limited sense for the reproductive sciences. Because of their highly



controversial status, the reproductive sciences did not benefit until the 1960s from the
federal largesse that began immediately after the war through the National Institutes of
Health and the National Science Foundation (Greep, Koblinsky, and Jaffe 1976:372-85). I
end my story when the new, modern, scientific

methods of contraception, developed with private rather than federal support, were
first distributed under U.S. government sponsorship both in the United States and
internationally. At about this time, significant new federal and private funding began to
flow directly to the reproductive sciences and contraceptive development; then, arguably,
the modern era began to segue into postmodernity, and a different set of stories about the
reproductive sciences began to be enacted.

"The Problems of Sex"'

Three lines of scientific research were developing and expanding simultaneously in the
early twentieth century, all of which were blurrily associated with the term "the problems
of sex": (1) sexology, or sexuality research, which focused on behavioral activities and
aspects including gender, primarily in humans but also in nonhuman primates and other
animals; 4] (2) the reproductive sciences, which focused on the biological, medical, and
agricultural aspects of sex and reproductive systems; and (3) contraceptive and fertility
research, which focused on directly developing enhanced control over human reproduction
through prevention and/or enhancement of conception by means of technoscientific
interventions.[25]

Constructing strong boundaries among these three lines of research was itself a major
effort of reproductive scientists during this period. Points of intersection and boundary
construction with the other two lines of work are therefore addressed at some length.
Chapter 4 examines how reproductive scientists from biology and medicine diverted the
founding mission of the Committee for Research in Problems of Sex from its initial focus on
studies of human sexuality—sexology—to a hew emphasis on basic reproductive biology,
especially reproductive endocrinology. In chapter 6 I take up the ferocious construction of
the boundary between what was to be legitimate academic reproductive science versus
explicitly applied contraceptive research. The latter was almost completely exiled from the
academy until after 1963.

Basic Research and Technosciences

I have largely limited my scope to what has been traditionally termed "basic" research
work undertaken by investigators in biology, medicine, and agriculture on aspects of
mammalian reproduction, as well as work viewed by such individuals as directly
contributing to fundamental knowledge of mammalian reproduction. These modern
investigators sought knowledge of basic reproductive laws and functions.

By "basic" research, I mean investigations toward understanding "normal" reproductive
form and function through morphological, anatomical, physiological, endocrinological and
other biochemical approaches. For

such research on humans, Fletcher and colleagues (1981:286) use the interesting term
"normality studies," referring to investigations of the biology of nondiseased humans. Such
a term would also be appropriate for agricultural investigations of basic mammalian
reproductive functions in domestic species.

Thus my focus on "basic" research largely excludes investigations of disease,
pathology, and treatment interventions. In reproduction as elsewhere, the "normal" is
constituted in distinction from the "pathological" (Canguilhem 1978; Foucault 1978). And
certainly many reproductive scientists in fact focused on diseases and other pathologies
and/or hoped their work would contribute to effective interventions (e.g., Pratt 1932). But
for reasons of scope, I generally exclude such work. However, in chapter 6 I do address



research on contraception, assuredly considered "applied" research by reproductive
scientists and assuredly sought as a technoscientific intervention into normal processes.

But the meanings of the term technosciences here are more complicated than mere
reference to applied research. First, the term challenges traditional notions that basic
research produces technologies in a unidirectional fashion. Instead, the two are loosely
viewed as co-constitutive, as hybrid (Latour 1987). Second, it challenges the notion that
there is in fact some pure form of research that is totally distinguishable from its
application (e.g., Kline 1995). Most life sciences research undertaken in the twentieth
century has at least been informed by applied concerns, if not guided by them. The term
technoscience thus signals these complications. Pickstone (1993b:438) also argues that
the term has a "specific historical meaning for fields where knowledge, and practice and
the economy were intimately related, where knowledge was saleable," where science
involved "the creation and sale of knowledge products."

Considerably greater cultural authority generally accrues to basic scientists than to
applied scientists or the developers of new technologies. On the other hand, the latter may
glean greater fiscal rewards, especially through ties to industry, which have tended to
become more direct across the century.

Themes

This book tells multiple stories about the reproductive sciences. I center my investigation
on the theme of disciplinary formation, examining relations among the heterogeneous
social worlds involved and implicated in the wider reproductive arena. Other crosscutting
themes include illegitimacy, controversy, and boundaries; gender and the technosciences;
and the control of life through the rationalization of reproduction in modernity.

Disciplinary Formation

Recent approaches to examining disciplinary formation and the production of new
knowledge in science and technology studies and beyond have challenged earlier
assumptions that science and scientific knowledge were somehow different and better
(truer) than other kinds of knowledge, somehow asocial in terms of the actual contents of
science, and somehow less politically and economically driven in their constitution,
institutionalization, and practices than the social sciences, the arts and humanities, or, for
that matter, business. These newer studies often assumed that adequate accounts of
disciplinary formation require addressing both what were called "internalist" and
"externalist" dimensions, including theories, ideas, people, research materials, instruments,
institutions, research funding, and contiguous fields. They were concerned with concrete
practices, constructed boundaries, and constitutive contextual elements of any and all
kinds that appeared empirically salient.[261 Rosenberg (1979b) has termed these more
inclusive approaches studies of "the ecology of knowledge" and its production.[:7]

A crucial orthogonal angle of vision has focused intently over the past decade or so on
private funding sources such as patrons and foundations as central organizing and
intervening agencies in the formation and development of disciplines and specialties,
especially before World War II. Some of these scholars view foundations as the visible
hand of capitalism intervening to control the production of knowledge for their own good.
Others foreground foundations' commitments to solving social problems through the
application of science.[*8] Foundations and philanthropists are certainly central actors
followed about in the stories told here. While they undoubtedly had agendas, their actions
and commitments were heterogeneous and complicated, open to multiple readings and
resistances, a point to which I return in conclusion.

Most recently, additional inflections have been added to understandings of disciplinary
formation by "new knowledge studies" critically inquiring into processes of knowledge
construction. These approaches study both concrete practices and institutions. In addition,
they place greater emphasis on the circulation and consumption of both academic and
nonacademic (official/unofficial, approved/subjugated) knowledges. Concern centers on the
institutionalization and professionalization of official knowledge production, including



articulations among universities, governments, foundations, and interest groups. There
also has been special interest in boundary transgressions (e.g., Klein 1996; Gieryn 1995).
Drawing extensively on Foucault, the new knowledge studies additionally seek to specify
what goes unstudied—what Evelynn Hammonds (1994) calls "black (w)holes"—sites

of particular tensions of omission. What goes unstudied may not be seen or perceived,
or it may be refused—worthy of note regardless. The new knowledge studies have a
radically heterogeneous character: "Disciplinarity is about the coherence of a set of
otherwise disparate elements: objects of study, methods of analysis, scholars, students,
journals, and grants to name a few. ... [D]isciplinarity is the means by which ensembles of
diverse parts are brought into particular types of knowledge relations with each
other" (Messer-Davidow, Shumway, and Sylvan 1993:3).[2°]1 Those relations are, then, the
objects of study.

Issues of "internal" and "external" approaches to the histories of science and
technology have, over the years, been moved alternately between foreground and
background. Shapin (1992:351) asserts, and I agree, that it does not suffice merely to
wave a wand and state that neither extreme is worthy; instead, we still need "systematic
exploration of the complex situated practices historical actors have used to construct their
internal and their external domains." But, with Pickstone (1993b), I would add that ways of
knowing are themselves cultural formations, and that we also need to examine how others
construct sciences and their productions. That is, most sciences and technologies implicate
other actors who also should be taken into account.

In the historiography of disciplinary formation, Abir-Am (1985) takes up the basic
problem of whether any representation of a science is intrinsically hagiographic, as any
advertising can be deemed good advertising. She also asserts that in many scientists'
"insider history" accounts, differences and conflicts are papered over (rather than focused
on) to further empower the historical disciplinary claims that are being made. Abir-Am calls
for a more elaborated analysis of power, conflict, and hierarchy within histories of sciences
as ways of opening those histories to the important questions of how things might have
been otherwise.

The social worlds and arenas approach, discussed next, allows for precisely such
questions. It takes a nondeterminative, empirical approach to disciplinary formation and
technology development.

Social Worlds and Arenas

I view the reproductive sciences as social worlds—communities of practice and discourse.
My goal is to provide historical sociological portraits of these worlds and of the other major
social worlds with which they related in the broader American reproductive arena—
philanthropic and birth/population control worlds. I seek to capture the fundamental
identities of these worlds and to specify their relationships in Park's (1952) tradition of
relating the "Big News." I do not map the reproductive sciences as a self-

contained discipline, for that would be partial at best. Rather, I view the reproductive
sciences as "situated knowledges" (Haraway 1991), appropriately examined within the
broader arena in which they were formed and where they "matter" most.

The roots of social worlds theory lie within the Chicago school of sociology and its
symbolic interactionist concerns with the making of communities and organizations and
with studying their ecologies in particular ways.[2°1 The commitments of individual actors to
collective action, to group work of some kind (be it state building, social movement
organizing, or doing reproductive science), structurally situate those individuals. Social
groups (such as disciplines and skilled occupations) are then conceived as "social
wholes" (Thomas 1914) that make meaning together and act together locally on the basis
of those meanings. Social worlds are, for Mead, Strauss, and myself, "universes of mutual
discourse."[21]



Social worlds form fundamental "building blocks" of collective action and are the
principal affiliative mechanisms through which people organize social life. Society as a
whole can be conceptualized as consisting of a shifting mosaic of social worlds that both
touch and interpenetrate.[22] Participation usually remains highly fluid. Some participants
cluster around the core of the world and mobilize those around them (Hughes 1971:54).
These "entrepreneurs" (Becker 1963) typically remain at the core over time. Social worlds
and subworlds themselves become units of analysis in the study of collective action.

The concept of an arena of concern and action, composed of multiple social worlds, is
central to my view of the reproductive sciences. In arenas, all the social worlds that focus
on a given issue meet and interact. The collective actors/social worlds involved in an arena
can be stunningly heterogeneous. In arenas, "various issues are debated, negotiated,
fought out, forced and manipulated by representatives" of the participating worlds and
subworlds (Strauss 1978:124). The analyst needs to elucidate which worlds and subworlds
come together in a particular arena and why, what their perspectives are, and what they
hope to achieve through collective action.[23]

In arenas, establishing and maintaining boundaries between worlds—including gaining
social legitimation for the worlds themselves and a variety of claims-making activities—are
key activities (Aronson 1984). Indeed, the very history of a social world is commonly
constructed in the boundary-making process (Strauss 1982).[241 We can also ask whether
there are implicated actors —individuals and/or groups or nonhuman entities—who, while
they do not participate actively (for whatever reasons), are the targets of or will likely be
affected by actions taken within the social world or arena (Clarke and Montini 1993). For
example, women as the primary users/consumers of the technoscientific products of the
reproductive sci-

ences are usually implicated actors in this arena—not present but clearly targeted.

I use the term enterprise (Estes 1979) here to capture and emphasize several
particular aspects of the overall reproductive sciences endeavor. The reproductive sciences
can be constructed as a set of "going concerns" (Hughes, 1971:53), commodities in a
marketplace with producers, audiences, sponsors, and consumers. To some, using such
business terms will seem inappropriate. But lines of scientific work resemble other lines of
work and owe their continued existence to organized markets and funding for that work.
Latour's (1983, 1988) interpretation of Louis Pasteur's transformation of the countryside
into his "laboratory" can be viewed as an analysis of the organization of markets for
bacteriological research. Sapp's (1983) analysis of competition for control of the field of
heredity is similar. Social movements within professions and disciplines, commonly framed
as scientific reform movements, are often efforts to organize new markets for the work
(Bucher 1988). In short, there is a political economy of disciplinary formation, which
market analyses can illuminate. Recent studies of disciplinarity and knowledge production,
discussed previously, also echo such concerns (Becher 1989:129-49).

Three features of the social worlds and arenas approach are particularly salient to the
study of disciplinary formation. First, the approach includes all the key actors in the arena,
analyzing their properties and perspectives along with the key issues confronting the arena
as a whole. This approach not only follows the scientists (Latour 1987) but also attempts to
follow everyone and everything else (human and nonhuman) in the situation or arena.[23]
Second, the arenas approach is deeply situational and contingent, with contexts and
conditions empirically fleshed out, close to the anthropological tradition of thick description.
Interactionists assume that things could have been otherwise and try to examine especially
consequential moments, turning points, trajectories and careers (of concepts, people,
technologies). Histories matter.

Third, in social worlds analysis there is movement to and fro among what have been
termed "internal" (scientific, theoretical, methodological) and "external" (social, cultural,
economic, institutional) elements. It is the relations among all these elements, typically
heterogeneous, that are most intriguing. For it is here in the complexities of dense
situations that disciplinary coherence is constructed. It is these ongoing relations that I
attempt to portray in this book, taking up the contents and practices of the reproductive
sciences from the practical value of "golden hands" in performing intricate lab surgeries
such as rat hypophysectomy (removal of the anterior pituitary gland) to the negotiations
between reproductive scientists and birth control advocates over decades. The social



worlds/arenas approach

enables me to elaborate for the reproductive sciences what Rosenberg (1979b) called
an "ecology of knowledge" and the conditions of its production.

Illegitimacy, Controversy, and Boundaries

A third theme of this volume concerns the enduring illegitimacy, marginality, and
controversial status of the reproductive sciences as a discipline. I underscore the
consequences of controversy for the construction of the boundaries of the discipline, for its
practitioners, and for women as the major consumers of its technoscientific products. I use
the term illegitimate to feature both playfully and seriously the construction of reproductive
sciences as "bastard science" and to show how its sustained practice generates sustained
controversy. The reproductive sciences are marked on the one hand by great potency in
the world and on the other hand by shame.

I both contradict and complicate Foucault's analysis of the relations between the
reproductive sciences and sexology. I quote him for clarity's sake below (Foucault
1978:54-55, emphasis added). The two claims that I complicate are italicized:

When we compare these discourses on human sexuality with what was known at the time about the
physiology of animal and plant reproduction, we are struck by the incongruity. Their feeble content from
the standpoint of elementary rationality, not to mention scientificity, earns them a place apart in the
history of knowledge. They form a strangely muddled zone. Throughout the nineteenth century, sex
seems to have been incorporated into two very distinct orders of knowledge: a biology of reproduction,
which developed continuously according to a general scientific normativity, and a medicine of sex
conforming to quite different rules of formation. From one to the other, there was no real exchange, no
reciprocal structuration ... [W]e would have to see something more than uneven scientific development ...
the one would partake of that immense will to knowledge which has sustained the establishment of
scientific discourse in the West, whereas the other would derive from a stubborn will to nonknowledge.

In contrast to Foucault, I argue that the reproductive sciences were quite late to
develop in @ modern fashion compared with disciplines centered on other major organ
systems. Further, the reproductive sciences were and remain illegitimate science precisely
because of their historical and specific relations to sexuality and sexology. The "immense
will to knowledge" of Western science in terms of investigating reproduction was actually
relatively quiescent until well into the twentieth century.

Moreover, for the "will to knowledge" to express itself, not only did there need to be
explicit support for the formation of the reproductive sciences, specifically the birth control,
eugenics and neo-Malthusian movements. The

very boundaries between what would count as studies of sex (sexology) and studies of
reproduction (the reproductive sciences) also needed to be negotiated and constructed.
What this ultimately involved was what could be considered a division of labor between
these two disciplines emerging in the early decades of the twentieth century. This division
of labor concerns what Foucault (1978:103-5) discussed as:

four great strategic unities which, beginning in the eighteenth century, formed specific mechanisms of
knowledge and power centering on sex. ...

1. A hystericization of women's bodies ...
2. A pedagogization of children's sex ...
3. A socialization of procreative behavior ...

4. A psychiatrization of perverse pleasure ...



Four figures emerged from this preoccupation with sex, which mounted throughout the nineteenth
century—four privileged objects of knowledge, which were also targets and anchorage points for the
ventures of knowledge: the hysterical woman, the masturbating child, the Malthusian [contracepting]
couple, and the perverse adult.

I argue that the division of labor ultimately negotiated allocated to sexology and
psychiatry some aspects of the hysterical woman, children's sexuality, and perverse
pleasures. The Malthusian couple and the project of the socialization of procreative
behavior fell to the reproductive sciences, along with those aspects of the hysterical
woman deemed related to the menstrual/reproductive cycle. (Foucault planned later
volumes that would have taken up each of those four topics/objects of knowledge.) This
division of scientific labor largely persists.

The study of reproduction was, and for many remains, transgressive. Throughout their
disciplinary efforts, reproductive scientists regularly and routinely confronted the
fundamental problem of the illegitimacy of reproduction as a focus of scientific work.
Because the entire field was deemed at least problematic and at worst reprehensible by
various constituencies, its very institutionalization was marked by surprising and shifting
alliances, episodic organizational efforts, a constant vigilance, and strong desires for
enhanced legitimacy. Rather than follow the more common patterns of emergent
disciplines of establishing a freshly and explicitly focused society, journal, and routine
funding sources, relations with other social worlds from professional organizations to
funding sources have been negotiated and renegotiated over time as circumstances of
legitimacy shifted. Much has been indirect, tentative, and temporary that, for other
emergent scientific disciplines, was direct, explicit, and fairly permanent.

How reproductive scientists negotiated the challenging social opposition to the
construction of an autonomous scientific enterprise is a core theme

of this book.[261 Some of the major actors chose to address the illegitimacy of their
science directly. In 1921, for example, they chose to nhame the most prestigious institution
in the interwar American reproductive arena the National Research Council Committee for
Research in Problems of Sex. And they chose to talk and write explicitly about "the
problems of sex." Yet the legitimacy problems of the reproductive sciences have not
abated. If anything, "the problems of sex" are now even more hotly, openly, and explicitly
contested. The public debate about abortion in the United States over the past decade,
coupled with terrorist acts and murders of abortion providers, has brought home again and
again how contested these topics are. Abortion is but the tip of the iceberg.

What then is the iceberg? The cultural primacy of sex and reproduction in most human
beings' lives on the planet in terms of manhood, womanhood and adulthood places the
concerns of sexology and the reproductive sciences at the heat of social life. Further, the
embeddedness of reproductive phenomena in family and kinship systems, commonly
fundamental to the very ordering of life itself, maintains its cultural centrality (Strathern
1992). But these are not easy issues, and in modernity anxieties about sexuality,
reproduction, and families abound. Parenting, like sexuality, can be construed as both
sacred and obscene. Issues so central to life itself tend to be contested with a stunning
extremity. Franklin (1993) points out that the new reproductive technologies have been
used not to challenge but rather to reinforce traditional familial and kinship formations.
These conceptive technologies are often made inaccessible to homosexuals, inserting
homophobia where it had not dwelt. The center requires the margins.

Boundaries are core elements in the analysis of disciplinary formation and knowledge
production. But in controversial, marginalized, outlier disciplines, things are more
complicated, and transgressions and gerrymandering are rife. Further, the reproductive
sciences exhibit multiple boundaries of concern, all of which are somehow problematic.
First is the boundary between science and society, usually claimed by science.2 Second
are the boundaries delimiting one scientific discipline from another, typically most
important during disciplinary emergence (e.g., Keating, Cambrosio, and McKenzie 1992).
Third are the boundaries constructed within a discipline between what is to count as "basic"
versus "applied." Fourth, especially in modernity, are the boundaries between the "normal”
and the "pathological" (Canguilhem 1978; Fletcher, Fletcher, and Greganti 1981). Fifth are



the boundaries of hierarchy, prestige, and cultural authority within a discipline, which
typically are highly consequential for individual careers. Last are the boundaries of
hierarchy, prestige, and cultural authority among scientific disciplines so consequential for
both individual and disciplinary careers—the rank ordering of the sciences themselves
(e.g., Whitley 1982).

We enter the historical story of the reproductive sciences as all of these

boundaries are about to be constructed or reconstructed within the cultural terrain of
the sciences established in the late nineteenth century. The boundary between the
embryonic reproductive sciences and society is faint and shifting. It is transparent and
hence easily transgressed and vulnerable to gerrymandering by political groups. Getting
contraceptive research into the laboratories was, after all, Sanger's transgressive goal. The
boundaries between scientific disciplines are central to the story because the establishment
of the boundaries around genetics and developmental embryology also clarified the
parameters of the reproductive sciences. Another boundary between disciplines was
contested—that between the reproductive sciences and sexology—which we will watch
reproductive scientists assiduously construct in the National Research Council Committee
for Research in Problems of Sex. The basic-versus-applied distinction was also problematic
for disciplinary formation, as illustrated by the fact that the boundary between the
reproductive sciences and contraceptive research remains contested and liminal.

The issues of marginality have been studied extensively in cultural, artistic, and social
practices (e.g., Ferguson et al. 1990). Transferring this project to the sciences, looking at a
marginal science and the kinds of boundary work involved in establishing and maintaining
such an enterprise, tells us much about boundaries themselves and the construction of
legitimacy. A core theme of this book, then, is the marginality of the reproductive sciences
as they have been ignored, overshadowed, and otherwise made invisible by other sciences
during the twentieth century. Such invisibling, especially by other life sciences like
genetics, has been a strategy to prevent these other sciences from becoming contaminated
by clear association and thereby risking marginalization.

Further, due in part to this marginalization, the formation of the reproductive sciences
has been among the most ignored by scholars, despite the discipline's importance to and
intervention in millions of human lives throughout the world in even its most remote
corners (e.g., Tsing 1993). Although investment in reproductive research has been limited,
it is likely that the technoscientific products produced downstream, such as contraceptives,
have affected more individuals per dollar invested than any other technologies, with the
possible exception of large technological systems such as electricity, telecommunications,
and transportation. Gender is implicated.

Gender and the Technosciences of Reproduction

Intensive research on sex, gender, and the technosciences, one of the social worlds in
which I participate, has been under way since the 1970s. A core project here has been
examination of the construction of sex/gender

differences both within and across disciplines from the social sciences to the natural
sciences and from classical times to the present. Such studies are intrinsically comparative,
both within and across sexes and genders (Jordanova 1993). We have learned much about
gender and sex from dissecting classical anatomy, physiology, gynecology,
neuroendocrinology, neurology, genetics, space biology, and the rhetorical, material, and
other practices of many sciences.[z8]

It is difficult to conceive of a more sex- and gender-constructing and maintaining
discipline and set of practices and discourses than those of the reproductive sciences, and
this is another theme of the book. Through studies of these sciences, feminists have begun
to address the socially constructed character of the concept of sex as used within the life
sciences. That is, the earlier distinction feminists made between sex as biological/natural
and gender as cultural/social/political/economic has itself been exploded. Today both



concepts, sex and gender, are understood as social constructions. The constructions of
nature done by scientists can and do, of course, take material concerns—"real bodies"—
into account, as constructions of cultural and social phenomena can do as well. It is the
meanings attributed to both nature and culture that are indelibly social, cultural, and
deeply historical as well. The attributions are, after all, done by humans. In the case of
gender, social scientists have been the primary researchers, while in the case of sex, life
scientists have done the bulk of the construction work. But these are matters of emphasis
and not exclusion. The concepts of sex and gender deeply implicate each other (Oudshoorn
1996¢; see also Oudshoorn 1994, 1995, 1996a,b).

Focusing on the modern reproductive sciences, Borell's groundbreaking work
demonstrated the centrality of both sex and gender to early British endocrinology, as the
"male" and "female" hormones were being identified and birth control came to the forefront
of concern. Oudshoorn has focused on the consequences of the organizational relations of
the clinic, the laboratory, and pharmaceutical companies for the development of sex
hormones and a new conceptualization of "the gendered hormonal body" in the
Netherlands and Europe. Her work demonstrates how enhanced access to women as
patients was central to both the production of knowledge and the subsequent distribution
of technoscientific treatments that go "beyond the natural body." Hall focused on the
construction of American reproductive endocrinology, while Rechter examines early clinical
applications of the "male" and "female" hormones and their representation in popular
media.[22] Long (1997) has examined how medicine produced what it calls a "controlled
vocabulary" for the category "woman" in the early twentieth century. She asks how
medicine established a linguistic hegemony over gendered subjects and objects, noting
that the Index Catalogue of America's National Library of Medicine had no entry for "Male"
or "Man" until

1955, while "Women" are constant subjects of attention. Martin's (1987, 1988, 1989,
1990, 1992) work attends to the use of metaphor in these vocabularies past and present.
The production of sex itself has also been an especially rich topic.[21 Further, U.S. and
transnational women's health movements have been increasingly influential concerning the
biomedical inscription of bodies, (re)creations of gender, and dynamics of male dominance
through science, technology, and medicine.[311

We are now able to grasp analytically how sex and gender not only are constructed and
produced within disciplines but also are made robust by simultaneous alignments across
multiple disciplines. That is, we can see how one discipline can rely on another's
"conclusions" as foundational in the production of its own knowledge.[32] This has been a
pattern of considerable import in the sciences, especially in relation to gender. Yet
disciplinary axes of sexing and gendering are intrinsically unstable and changing, and
require regular rearticulation and reframing to maintain their cutting (i.e., classificatory)
edges. Hence much work in the sciences as well as on the sciences remains focused on sex
and gender. Problems of sex and gender, like race, do not resolve.

Evelyn Fox Keller argues that we need a new taxonomy for this area of study. She
suggests (1995:32) it be schematized as "those studies examining the history of (1)
women in science; (2) scientific constructions of sexual difference; and (3) the uses of
scientific constructions of subjects and objects that lie both beneath and beyond the human
skin (or skeleton)." In the first two, the focus is on women, sex, and gender in science. In
the last, currently of considerable concern, the focus is on "gender in science," trading
"between historical studies of gender, language and culture in the production of science."
My emphasis in this book on the organizational culture of the reproductive sciences during
their formation and coalescence addresses this very point.

Keller (1995:33) goes on: "Metaphors of gender can be seen to work, as social images
in science invariably do, in two directions: they import social expectations into our
[scientific] representations of nature, and by so doing they serve to reify (or naturalize)
cultural beliefs or practices." Most feminist studies of the technosciences have focused on
the latter, emphasizing the negative effects of such reifications on women. Some other
feminist studies, and my project is included here, instead take up the influence of social
expectations of gender on the course of scientific knowledge per se.231 In particular, I
discuss the effects on the reproductive sciences of the insistence on retaining the "male"
and "female" hormone designations, and the related, broader struggles between a



reductionist endocrinological and a more physiologically oriented biology of sex (see
chapter 5).

Much feminist research on the technosciences, as elsewhere, places

women or gender at the analytic center as the objects and/or subjects of inquiry, in
attempting to compensate for prior omissions. I have chosen instead to examine sciences
and technologies of particular relevance to women, those that often have profound
consequences for women's lives. That is, I have sought here to understand the social and
technical implications of the organization of the American reproductive sciences per se for
women during the twentieth century. Rather than study downstream effects on women, I
study the upstream production of knowledges and technologies. These implications are
discussed most explicitly in chapter 6 on the development of means of contraception in
negotiations with heterogeneous groups concerned with birth control. As Fausto-Sterling
(1990:14) has stated: "We don't understand all that much about how science functions as
a social activity, one in which ideology plays a part in the creation of the science and the
science, thus created, feeds back upon the ideology." The historical moment of disciplinary
formation is, of course, especially significant in terms of the very frameworks of
conceptualization established. What kinds of knowledge will be produced, and how will it be
distributed and used in terms of sex and gender?[4]

Controlling Life

The last major theme of the book seeks to situate the rationalizing of reproduction in
modernity, which I see as one strategy within a larger modernist movement toward
enhanced control over life itself. Modernity consists of many efforts to rationalize and
industrialize a variety of life processes.[251 The phrase "controlling life" is from Philip Pauly's
(1987) important book on Jacques Loeb and his disciples in the early and mid—twentieth
century, for whom an "engineering ideal of biology" was central. Loeb is an almost mythic
character in the history of the life sciences, symbolizing scientific beliefs that biological
processes can be fully reduced to physics and chemistry and then reengineered by humans
for the good of mankind. Interestingly, one of his disciples was Gregory Pincus, a "father"
of the birth control pill. Pincus was a reproductive scientist extraordinaire and a key actor
as scientific statesman in the formation of the transnational reproductive arena that has
come to maturity over the last several decades of the twentieth century.

But while this book is properly situated within ongoing conversations about
rationalization, social control, and biological engineering in studies of twentieth-century life
sciences, the term control must be problematized. Control is complex and multiple,
unstable and difficult. Where did the modernist framework for "controlling life" come from?
How did it come to be applied to a model of biology in general and to heredity, evolution,
and

reproduction in particular? The concept of control through knowledge in the life
sciences has a long history to which I will return.

Foucault (1975, 1978) queried most earlier notions of social control by asserting that
power is fluid and everywhere, with "positive" and "negative" potentialities of resistance
and liberation as well as repression and domination. The title of this book plays on
Foucault's use of the term disciplining to connote not only formation of a scientific
discipline but also the possibilities of containment and control through knowledge—for
liberatory, repressive, unanticipated, and unknown other purposes. Many individuals and
groups were seeking to control life at the beginning of the twentieth century, and I would
venture that even more do so at its end. Because reproduction is socially, culturally, and
economically central to the very shape of individual lives, as well as a serious focus of
national, corporate, and other global interests, it is a particular site where the desire to
control life is vividly manifest. All of the social worlds examined in this book sought to
enhance control of life in general and of reproduction in particular. They had varied goals,
and power was far from equally distributed among them. But these are complicated stories



of negotiations and trade-offs rather than simpler sagas of repression and denial.

In the life sciences, Pauly (1987:4) has argued that "there is a real history to the idea
of scientific control of life" distinctive from more general ideas. While well into the
nineteenth century, "the limits on biological manipulation were more notable than the
achievements," this has been reversed by the end of the twentieth. Humans now have the
capacity to create life itself through recombinant DNA biotechnologies. Indeed, what is
life—nature—is now negotiated, and the boundaries between nature and culture are
blurring and shifting.[2¢1 But Pauly is concerned, as I am in this book, with the beginnings
of disciplinarities of biological—including biomedical—control over life itself. He traces a
shift in biology from concern with evolution, the organization of organisms, and other
"metaphysical" topics to new concerns with experimental control of organisms toward
enhancing the capacity to "manipulate" them—to control life itself. The utility of science
and technology in achieving liberatory social engineering was an ideal often articulated
romantically and idealistically by both left and right, progressives and conservatives, at the
turn of and well into the twentieth century.[3?]1 Regardless of political agendas, however,
the reins of control usually remain in the hands of scientists, engineers, and related elites,
although the politics can be very complicated.

I will argue that the reproductive sciences provide yet another instance of such
arguments for control by a variety of elites. First, for reproductive scientists, disciplined
knowledge yields the power for successful intervention in life itself. In her early study of
the Committee for Research in Prob-

lems of Sex, Hall (1978:14) found "implicit models of human society managed by
scientists in the interests of human fulfillment." The capacity for scientific management is
at the heart of rationalizing and industrializing processes. Indeed, Austin and Short
(1972/1986) titled their major reproductive sciences text Manipulating Reproduction ,
describing in the same volume the means of such manipulation in both humans and farm
animals. The human/nonhuman distinction has, in fact, become decreasingly relevant to
the sciences and technologies of reproduction. However, the issues of whose control over
whose reproduction, under what conditions, and so on, are especially salient to
understanding twentieth-century reproductive sciences.

In some important senses, this book can also be read as a case study of elite
philanthropic endowment of an emergent discipline—a discipline requisite for the sequence
of core projects of twentieth-century life sciences of controlling race, population, heredity,
and evolution (Haraway 1995).[281 It frames Rockefeller concerns with the
biochemical/endocrinological vision of life, known in the 1920s as "sex and internal
secretions," which both preceded and then ran in tandem with the molecular vision of life.
Kay (1993b:17) argues that the Rockefeller Foundation, influenced by Jacques Loeb's
project of developing an engineering standpoint toward the control of life, sought to
develop a "mechanistic biology as the central element of a new science of man whose goal
was social engineering." This was very much the "new science of man" articulated by
Warren Weaver with which I began the book—the reproductive sciences, genetics, and
what Weaver himself later dubbed "molecular biology."[2?1 What Weaver managed for the
Rockefeller Foundation was investment in the middle phase in a broader twentieth-century
shift described by Keller (1993:56) as "a change in aim from representation to intervention
(or from description to control) ... to the particular conception of intervention or control
that promises mastery over the making and remaking of life. ... [T]he project of
'refashioning life,' of redirecting the future course of evolution, is recast as a manageable
and doable project." The reproductive sciences are requisite for that project.

But it was not only scientific, corporate, and foundation commitments to
rationalization, social control, and engineering that aided and abetted the development of
the American reproductive sciences. The control of nature is also the control of self (Keller
1992a). Historically, lay people too have avidly sought enhanced control over their own
reproduction.[*°l Lay people—both women and men—have applied means of (social) control
of many kinds, including biomedicalized means of control over reproduction. They have
constructed social movements such as the birth control movement, a key actor in the
formation of the American reproductive sciences. Instrumental rationalities of control and
intervention were the goals in



modernity for many people—elites and others. In the heterogeneous materialities of
ordering and controlling life, there are no simple means of control—and certainly no
innocent ones. Who gets to decide about the design and distribution of the means of
control remains the central question.

Overview And User's Guide

This book is a prism, offering many stories of the reproductive sciences, which will be read
through many lenses with varied individual's and groups' concerns and agendas in mind. It
is a story of the construction of a new line of scientific research in the United States
between 1910 and 1963—the American reproductive sciences. My focus is on how certain
scientists in specific locales came to envision a set of problems of reproductive research,
how they organized themselves to work on those problems, and how they interacted
among themselves and with their audiences, sponsors, and consumers to sustain this
research and develop it into a recognized discipline—an enterprise. In short, I am
interested in their processes of coherence. How and why did these social worlds connect
and remain interactive, coherent, and viable across a fairly long time and dramatically
changing circumstances, including considerable cultural hostility?

The turn-of-the-century era was one of fundamental changes in the organization of the
professions, academia, and the life sciences. In chapter 2 I describe the situations in
professional biology, medicine, and agriculture into which the reproductive sciences would
soon enter. New approaches to the production of knowledge both in the life sciences and in
the institutions in which scientific research increasingly took place—academia—are framed.
I also introduce the birth control, eugenics, and neo-Malthusian movements, all of which
helped to counter the illegitimacy of pursuing problems of reproduction in science.

Chapter 3 frames the emergence of the American reproductive sciences, particularly
their early emphasis on physiological problems—Ilargely the estrus and menstrual cycles of
mammals. The American reproductive sciences gained initial impetus from British initiatives
such as the naming of internal secretions as blood-borne messengers paralleling the
nervous system and the first monograph of the discipline, Marshall's (1910) The Physiology
of Reproduction . Soon distinctively American aspects of the reproductive sciences emerged
in embryological work, very much at the heart of early-twentieth-century American biology.
Two key sets of experiments on which much subsequent work was based are described in
detail: Lillie's freemartin research and Papanicolaou's vaginal smear.

Chapter 4 focuses on the other major social world in the reproductive arena during the
formative era—the National Research Council Commit-

tee for Research in Problems of Sex. Supported by Rockefeller funds, this committee
was the major funding source of the emergent discipline for several decades. Here
reproductive biologists actively seized the means of studying reproduction from sexology.
They redirected the mission of the committee from its initial goals of sponsoring social
science-based human sexuality studies intended to ameliorate social problems to the
investigation of biological and biomedical topics in reproduction. And they did so for over
twenty years during which much of the foundational biological and medical research on
reproduction was accomplished. The key strategy used by reproductive scientists here and
elsewhere in their efforts to build a legitimate and autonomous discipline was arguing for
basic research on reproductive phenomena.

Chapter 5 describes how between ca. 1925 and 1940 the reproductive sciences
coalesced as a line of work focused on a biochemical endocrinological problem structure. I
examine how reproductive endocrinology became the "model research"” of the enterprise,
providing it with much sought after legitimacy through direct links to nascent biochemical
approaches in the life sciences and to the widely advertised scientific "promise" of general
endocrinology. During this period, international preeminence in the reproductive sciences
passed to investigators in the United States. The signal event of this transfer was
publication by American researchers of the second "Bible" of the reproductive sciences, Sex



and Internal Secretions (Allen, ed., 1932, 1939). The nature of the reproductive
sciences enterprise as an active intersection of efforts in biology, medicine, and agriculture
is also discussed as are the benefits provided by the new discipline to each profession.

Chapter 6 analyzes reproductive scientists' use of strategic arguments for basic
research with a wide variety of birth control advocates from about 1915 to 1963. During
this period, a quid pro quo was negotiated between reproductive scientists and birth
control advocates. There were major shifts in the kinds of contraceptives birth control
advocates sought vis-a-vis the kinds that reproductive scientists in the United States would
actually investigate. Almost all of the key actors in the reproductive arena changed their
positions on contraception dramatically during this period. Due to reproductive scientists'
strategies in these negotiations, scientific means of eventually won the day. This work
paved the way for reproductive scientists to become integral parts of family planning,
population control, and infertility research worlds, where they remain today.

One of the most remarkable aspects of the development of the reproductive sciences
enterprise was its success at garnering significant amounts of external research funding
during the years prior to federal government sponsorship of basic research and despite its
taint of social and scientific illegitimacy. In chapter 7 I examine the often surprisingly
prestigious fund-

ing sources committed to the quite socially risky business of supporting reproductive
research from ca. 1910 to 1963, along with some of the sources of research support that
usually remain invisible, such as industrial sponsorship. I also note recent funding patterns.

Chapter 8 could have been titled "One Hundred Years of Illegitimacy." It examines the
sustained illegitimacy of the scientific pursuit of reproductive phenomena that has
confronted individual researchers and the enterprise as a whole throughout the twentieth
century. Here I discuss some of the key causes and particular consequences, along with
some scientists' strategies for managing their often compromised positions. Readers to
whom the impropriety of the reproductive sciences seems particularly important might
want to begin with this chapter.

The final chapter offers a detailed summary of the book and a concluding examination
of the themes. At heart, Disciplining Reproduction is about efforts to control life—human
and nonhuman—by rationalizing reproduction. This has been partially, and only partially,
accomplished through the shared commitments of multiple worlds and individuals to the
production of new knowledge and the consumption of new technoscientific products and
interventions.

Chapter Two
Situating the Reproductive Sciences

All scientific work is situated in professional, technical, and institutional social worlds. This
chapter offers snapshots of the key social worlds at the turn of the twentieth century that
were salient to the subsequent formation of the modern reproductive sciences. Three quite
different professional worlds became "homes" for the American reproductive sciences:
academic biology, medicine, and agriculture. As the new century unfolded, all of these
worlds drew deeply from new physiological approaches to life sciences research called the
"new biology," and these scientific professional worlds were themselves located in
dramatically changing universities. In the portraits offered here we see the spread of
rationalized and industrialized approaches to life in all these sites.

Foucault (1975) has argued that in our studies of the production of knowledge we

should examine both what does and does not take place. Another focus of this chapter,
thus, is why the reproductive sciences did not appear earlier, along with studies of other



major organ systems. A core argument of this book is that reproductive topics were so
illegitimate to pursue scientifically and socially that the reproductive sciences emerged
"late" compared with disciplines focused on other major organ systems, most of which
were "disciplined" by the late nineteenth century. The illegitimacy of reproductive topics
was challenged by multifaceted birth control, eugenics, and neo-Malthusian movements in
the early decades of the twentieth century, key social worlds in the American reproduction
arena also introduced in this chapter. The lay and medical birth control movements
brazenly placed women's needs and desires for contraception on the public agenda ca.
1915. Eugenics and demography (the scientific study of populations) then began to
establish the propriety of such topics both in the academy (especially among life scientists)
and more broadly. Thus by

World War I, several powerful sectors of society sought and supported enhanced

control over nature—and women—in many forms, from control over populations and
reproduction to improved agricultural production.

These portraits situate the embryonic American reproductive sciences in the first two
decades of the twentieth century in professional (biological, medical, agricultural), scientific
(the "new biology"), institutional (university), and activist (birth control, eugenic, neo-
Malthusian) social worlds. Even in the brief introductions performed in this chapter, we can
begin to see the mutual disciplining, reciprocal relations, and negotiations among these
worlds as they continually repositioned themselves to take advantage of changing
conditions.

Professional Worlds: Biology, Medicine, And Agriculture

At the turn of the century, higher education was expanding and the professions were
proferating, building on earlier efforts. Graduate education took on its modern form from
ca. 1890 to 1920. Soon scientists were able to construct recognizably modern professional
careers in academic science, in research, and in clinical and applied practice settings in
these emerging institutions. The professions were also consolidating as market-based
occupations. Universities were being transformed into knowledge production industries, or
what Servos (1976) has called "knowledge corporations." The sciences themselves were
becoming professionalized and industrialized. That is, the sciences qua institutions
resembled less the hobby-like worlds they had been and were becoming more akin to
industries with specialized markets, a trend that has continued throughout the twentieth
century.[1]

A fundamental feature of the professionalization of a science lies in the field's capacity
to exert control and authority over a research domain (Freidson 1968, 1970). This includes
scientists' own development of the boundaries or parameters of an area of scientific study,
claims to authority or jurisdiction over it, and recognition of those claims by significant
others (home institutions, sponsors, audiences, and consumers of the research).
Professionalization processes are integral to and overlap with specialization processes.[Z]

An important point regarding relations to markets is that the scientific disciplines
moved into professional stature both within and outside ivy-covered university walls.[2]
After receiving university-based training, researchers could construct careers and
consultancies in academia, private industry, and/or government. But both the most
esteemed positions and control of the profession remain largely within universities and
professional associations. As is also true of law and medicine, ongoing tensions exist
among the multiple segments of scientific professions, and the reproduc-

tive sciences have been no exception.[?] In the specific case of the reproductive

sciences examined here, there were extensive consumer market demands for scientists'
professional services as well.[5]

Consolidating the professional positions of biology, medicine, and agriculture proved
problematic well into this century.[¢] Professional scientific associations, which grew
dramatically in numbers and in specialization, helped consolidate positions in the university



and beyond (Kiger 1963). These disciplinary and specialty organizations both multiplied
and divided the allegiances of academic scientists. As Herbst (1983:203) has remarked:
"As service and research rather than teaching became the professors' chief occupations,
their loyalties turned from their college and students to their specialty and their colleagues.
As they shaped for themselves a new professional identity as scientific investigators, they
came to compare themselves to army officers who loved their branch of the service but felt
little or no attachment to the post on which they served." The "field" was generally
embodied in the professional associations in which scientists were active. Such associations
situated scholars more deeply in their professional worlds, and, then as now, one's "real"
colleagues could be scattered thousands of miles away without losing their disciplinary
effects.

A number of patterns of professionalization in biology, medicine, and agriculture at the
beginning of the twentieth century had significance for reproductive scientists. In each
professional domain, the reproductive system had been relatively unexplored and therefore
constituted a new territory, a new frontier for research. By 1910, few organ systems
remained unclaimed as research territories, since tremendous advantages accrued to
pioneers. Visible career lines are necessary for scientists to regard a new research area as
worthy of their investment and commitment (Coleman 1985:63), and the openness of
reproductive research was irresistibly appealing to the curious, ambitious, and daring.

Biology

At the turn of the century, professional biology was an emergent discipline well on its way
to becoming a "new fundamental unit of American academic culture" (Pauly 1984:369).[1
Important spokesmen described biology as a fundamental intellectual focus around which
many related fields could be arrayed.[8l The framework it offered included, first, an
emphasis on basic concepts such as protoplasm, the cell, and evolution, with research
problems ranked in order of feasibility and importance (with embryology, cytology, and
physiology of invertebrates at the forefront with evolution). A second emphasis was on the
development of instruments, techniques, and approaches that relied on the technology of
the microscope and controlled experimentation. This biological framework was not rigid but
offered an

emergent core of concerns with distinctive American (and particularly East Coast)
inflections. This core was aided and abetted by a biologists' "summer camp" at the Woods
Hole Marine Biological Laboratory on Cape Cod, which many contemporary biologists—and
later foundation executives—uvisited at least occasionally.[®]

A few key scientists actively forged the biological discipline, including such Johns
Hopkins graduates of the 1880s and 1890s as E. B. Wilson, E. G. Conklin, and T. H.
Morgan.[1?1 Though from a different background, Charles Otis Whitman shared these
scientists' vision of biology and sought to ground it in the university, calling for expanded
graduate work in biology in 1887. Frank Rattray Lillie, later to become a leading American
reproductive scientist, was Whitman's premier student. Whitman's model zoology
department is outlined below:

Morphology Physiology
zoology human physiology
anatomy general physiology
histology physiological chemistry
neurology hygiene

paleontology psychology

pathology1

Whitman extensively incorporated newer physiological approaches, and he further noted, "I must mention one of
the most inviting fields, ... namely Experimental Biology."[221 Pauly (1984:371-72) has argued that this new



biology was constructed as basic to other lines of research work in two ways: "Biologists convinced their
university constituencies that their research problems were the most advanced and far-reaching of the life
sciences, and that their concepts and techniques were the best introduction to a large humber of areas of more
sophisticated study" for graduate and medical schools alike. Within the academy, graduate programs were
established in biology first at the private or independent universities, with the public land-grant schools mostly
following suit after the turn of the century (Cravens 1978:20). Between 1870 and 1900, biology departments
began at Harvard, Johns Hopkins, Clark, Chicago, Columbia, the University of Pennsylvania, Cornell, Yale,
Michigan, Wisconsin, California, and Princeton.[22]

But there were also tensions, first between biology and medicine. This "new biology"
was independent of medicine, conceived to achieve a fresh integration of physiological and
morphological (cytological) concerns (Pauly 1984). Yet the professional goals that medical
educators then defined for themselves were key to the establishment of these new depart-

ments. Medical reformers in the late nineteenth and early twentieth centuries in fact
promoted independent biology departments as part of their efforts to raise scientific
standards of professional medical education. Ironically, then, these independent
departments prospered in institutions where they were established in anticipation of
scientifically based medical schools but where those schools subsequently did not fully
develop, largely because of insufficient financial support prior to ca. 1900. Such flourishing
biology departments included those at Johns Hopkins, Chicago, and Columbia. In contrast,
where medicine prevailed over biology (for example, at the University of Pennsylvania),
biology became "ephemeral" (Pauly 1984:370, 392). Biology thus arose as a professional
discipline in part because there was an ideal of "biomedical" science that foundered where
universities were persistently unable to transform that ideal into the reality of scientifically
based medical schools. As it turned out, the science that biologists developed—a biology
independent of medicine—was quite different from what medical reformers initially
envisioned.

The extension of biological sciences into the new agriculturally oriented land-grant
colleges and their development in such "applied" settings gave the "new biology" a
uniquely American character. Undergraduate courses in general biology became the
institutional norm and then became the basis of support for graduate programs at both
private and public institutions. And, central to the subsequent development of reproductive
research, this new biology, especially at the land-grant schools, provided a fully scientific
biological training base for the later development of animal agricultural science.['4]

This early era was one of major institution building outside the academy as well, and
biologists created several types of institutions to support their work. First were the marine
and lake biological laboratories such as the Woods Hole Marine Biological Laboratory on
Cape Cod and the Station for Experimental Evolution at Cold Spring Harbor, New York
(sponsored by the new Carnegie Institution of Washington).[*2] Second was the
establishment of a wide array of new professional biological associations and journals,
listed below: [l

Major Associations
American Society of Naturalists (1883)
American Society of Zoologists (1890)
Botanical Society of America, Inc. (1893)
American Society for Microbiology (1899)
Society for Experimental Biology and Medicine (1904)

Entomological Society of America (1906)



American Society of Biological Chemists (1906)

Federation of American Societies for Experimental Biology (1912)
Major Journals

Journal of Morphology (1887)

Journal of Comparative Neurology and Zoology (1891)

Biological Bulletin (Woods Hole) (1899)

Journal of Experimental Zoology (1902)

Genetics (1916)

The scientific identities and contents of these societies and journals changed over the
years as various strands of the "new biology" took hold among different groups. Rather
than reflecting strictly bounded worlds, these associations and journals also overlapped
considerably with those in medicine and agriculture. As Churchill (1981:188) has noted: "A
tight parallel cannot be guaranteed. These institutions reflect the revolts and evolutionary
developments of the past as well as the present: they may be the offspring of fads,
crusades, or individual needs, but once raised to maturity and independence, they lead
their own peculiar lives." Indeed, new biological research possibilities developed within a
broad and diverse base of institutions that proved crucial for both diffusing the ideas of the
"new biology" and supporting those doing biological work.

Medicine

Two intimately linked processes characterized American professional medicine at the turn
of the twentieth century: the establishment of medical monopoly over health care and a
shift to "scientific medicine." Here I briefly examine these processes in general medicine,
then discuss their particular expression in obstetrics and gynecology as the sites of
reproductive medicine.

The professionalization of American medicine in the early twentieth century focused on
upgrading allopathic, or "regular," medical education toward the goal of creating what
Abraham Flexner called "better and fewer doctors" (Larson 1977:163). Sponsored by the
Carnegie Foundation for the Advancement of Teaching, the Flexner Report of 1910
recommended upgrading medical schools by expanding the scientific basis of medical
training for practitioners. It urged developing full-time medical school faculty members and
supporting laboratory-based medical research by that faculty and by outstanding students.
Medical specialization would allow further medicalization of new bodily parts and processes.
[17]

Institutionally, medical professional associations exploded at the turn of

the century. Most also had journals focused on clinical medical science.[*81 Major
professional medical associations are listed below:

American Medical Association (1847)

American Physiological Society (1887)



American Association of Anatomists (1888)

American Association of Pathologists and Bacteriologists (1901)

American Society for Pharmacology and Experimental Therapeutics (1908)
American Society for Clinical Investigation (1909)

American Society for Experimental Pathology (1913)

Hospitals were also built and medical school expanded to encompass new research
disciplines and laboratories. Major autonomous medical research institutions were founded,
notably the Rockefeller Institute (1901) and the Carnegie Institution of Washington's
Department of Embryology at the Johns Hopkins Medical School (1913).[2°]

The shift to scientific medicine, then, represented a move from heroic therapeutics and
individual case studies to experimental approaches to medical problems and, subsequently,
to controlled clinical trials to assess safety and efficacy across multiple individuals.[2°1 In
two particular areas, professional medicine had radically improved its services by the late
nineteenth century: bacteriology and immunology had enhanced the control of
communicable diseases, while the practice of anesthesia and asepsis had tremendously
improved surgical success rates. Anesthesia was initially used around 1846, and asepsis
had become largely routine by ca. 1890.[21]

From both within and outside medicine, then, a strong rhetoric developed in support of
scientific medicine. The Flexner Report of 1910 called for the reform of medical education,
and the foundations, especially the Carnegie and Rockefeller philanthropies, played a major
role in promoting and supporting these reforms.[221 The shift to scientific medicine
"provided a socially legitimate means of limiting access to the medical profession and
regulating competition from poorly trained physicians and medical sects" (Kohler 1979).

During the early decades of this century, a further differentiation began between
medicine as clinical practice and as medical science or academic medicine. This generated
a "two-track" medical education system based on Flexner's push for full-time medical
faculty who both taught and undertook original research.[231 The Rockefeller Institute, for
example, had been founded on the principle of linking the delivery of care to the ill with
basic and clinical research in a single institutional setting. As Florence Sabin (1934:273)
put it, there the patient was "a real part of the material of the research." In a variety of
ways, basic medical science during this period was biology in medically sponsored niches.
This activity has become known as

academic medicine practiced by medical scientists. In fact, George Corner, with whom
I began this book, called himself not a doctor or a physician but a medical scientist—a
status that scarcely existed in the United States when he was a medical student.[24]

Over the past decade or so there has been considerable debate about the actual
scientific bases of "scientific medicine."[251 Regardless, medicine used pro-science rhetoric
in the early twentieth century much like the American Medical Association had used
antiabortion rhetoric inthe second half of the nineteenth century (Mohr 1978)—to gain
legitimacy and cultural authority. It was a most successful strategy.

Medical efforts to gain jurisdictional monopoly over the reproductive realm during the
late nineteenth and early twentieth centuries were extensive, as an array of alternative
providers, especially lay midwives, needed to be displaced to achieve such a monopoly.[25]
But the reproductive realm offered sufficient new possibilities for medical research and
practice to make the effort worthwhile. The specialty of gynecology was formally organized
into the prestigious American Gynecological Society in 1876; the American Association of
Obstetricians and Gynecologists formed in 1888; and a combined AMA Section on
Obstetrics and Gynecology was established in 1911.[271 Gynecologic practice of the early
1880s had been limited largely to the speculum. In the 1890s, anesthesia and asepsis led
to the "opening of the abdomen," and "gynecology rapidly became a surgical specialty. So
rapid was the development that there were fears that gynecology would disappear as a
separate field and be merged into general surgery; it was claimed in 1905 that 'the



specialty is so well advanced that there is not very much more progress to be made in
it" (Stevens 1971:79, 201).

Thus by the turn of the twentieth century, reproductive anatomy and surgery formed
the core of gynecologic theory and practice.[?2] Then, between ca. 1890 and 1940,
obstetrics and gynecology medicalized childbirth, pregnancy, menopause, and (to a lesser
extent) menstruation, rendering them as disease processes and thus the legitimate
territory of specialist physicians (Oakley 1984; Wertz and Wertz 1977). This medicalization
initially centered on hospitalizing childbirth, at the same moment when hospitals were
expanding (Starr 1982). The development of the teaching hospital during and after World
War I furthered these processes, as did the introduction of anesthesia for labor. Over the
next half century, lay midwives as pregnancy and childbirth care providers were eliminated
in the United States.[22]

During the 1920s, one key concern of newly enfranchised women of the feminist
movement centered on maternal health, and they pushed for the provision of federally
funded health care for women and children. The Sheppard Towner Act briefly provided
"well baby" care. While opposed by the AMA and terminated in 1929, this act
simultaneously raised women's

reproductive health issues in a major public forum and enhanced the specialty status of
gynecology, obstetrics, and pediatrics.[2°] Asepsis in childbirth remained highly problematic
until well into the 1930s. While infant mortality rates had been reduced, in 1930 the United
States ranked twenty-fifth in the world in maternal mortality rates, behind even Uruguay.
This led to major medical organizing efforts around maternal health issues in the 1930s,
including a White House conference in 1933, at the same time that reproductive research
was coalescing. Medical interest in maternal health, initially relatively slow to develop,
reflected the broader effort to expand medical jurisdictions and reproductive specialties. A
number of physicianled organizations emerged to address these issues including, in 1923,
the National Committee on Maternal Health, which sought to enhance medical control over
maternal health generally and over contraception particularly.[311

During the 1930s, obstetrics and gynecology merged more thoroughly, fusing women's
reproductive health care under one specialty and further segmenting that specialty from
both general practice and general surgery. The establishment of the American Board of
Obstetrics and Gynecology in 1930 consolidated the medical monopoly over female
reproductive health, instituting needed reforms but also instituting medical care based on
medical intervention in nonpathological processes.[32] In the United States in 1923, there
were 696 full-time obstetrics/gynecology specialists; by 1949 there were 5,074 (Stevens
1971:162).

The shift to scientific medicine in gynecology and obstetrics was largely from surgical
anatomy to reproductive physiology. It involved the development of functional
(physiological) understandings of reproductive systems and processes to increase potential
nonsurgical therapeutics.[231 Ironically, these alternatives were developed largely by
anatomists and physiologists (Long 1987).

Medical reformers wanted science to reign in all segments of the profession (Sabin
1934). One of the major reformers in obstetrics and gynecology was J. Whitridge Williams,
head of the Johns Hopkins School of Medicine's Department of Obstetrics, who started
campaigning for more anatomical and pathological studies of the female generative tract in
the 1890s.241 In his 1914 presidential address to the American Gynecological Society,
Williams delivered a "scathing reproach" to his colleagues because, in reviewing articles in
the society's Transactions , he had failed to find a single "fundamental" contribution to
obstetrics. There was "an entire absence of reference to the biochemical aspects of
pregnancy," while obstetricians and gynecologists placed "technical virtuosity"—largely in
surgery—above serious attempts "to extend the limits of knowledge."[351 Williams's
students, among others, remained less than enthusiastic about basic research on both
educational and economic grounds; they were ill prepared for it, and it did not

pay well.[31 In 1925, Williams lamented that in obstetrics and gynecology, most



American medical schools remained a half century behind those in Germany (Longo
1980:223).

The call to research on reproduction was amplified by Williams's colleague at Johns
Hopkins, Franklin Paine Mall, head of the anatomy department. In 1913, Mall offered his
student George W. Corner an assistantship for teaching and research in anatomy at the
same time that Corner was offered a prestigious internship in gynecology under Howard
Kelly at the Johns Hopkins University Hospital. To convince Corner to come to the
anatmony department, Mall argued for a "sounder scientific base in the clinical branches of
medicine," telling Corner that he could "do more for the future of gynecology by basic
research on embryology and the physiology of the reproductive system than I could if I
merely followed ... the static program of the distinguished gynecologists." Corner became a
convert.[37] One year later, after his initial anatomic research, Corner (1958a:30) recalled:

I had a much better idea of the normal female reproductive cycle and the concomitant changes in the
ovaries and cervix than did the average intern; indeed I may say that I knew more about the physiology
of the reproductive organs than did the chiefs of the service, Howard Kelly and Thomas S. Cullen, world
renown leaders as they were in pelvic surgery and pathology. Gynecologists' ... efforts to treat the
functional disorders of menstruation and sterility were mere puttering, scarcely advanced beyond the
procedures of the Hippocratic era. How could we hope for anything better when we simply did not
understand the human cycle?

While developments in surgery had allowed obsteric and gynecologic interventions of
form, the new reproductive physiology would allow medical interventions of function—a
new medical specialty territory far more ambitious than "mere puttering." Anatomists and
physiologists, largely but not always located in medical schools, were the medical
reproductive research pioneers (Long 1987). The years from 1920 to 1945 saw the gradual
diffusion and acceptance of improved gynecologic and obstetric training (Longo 1980:223;
1981). By the 1930s, clinicians increasingly demanded reproductive physiological research
results (e.g., Ehrenfest 1937) and were especially interested in organotherapeutic agents
based on reproductive endocrinological research. By this time scientific medicine was also
more clearly segmented into basic and clinical lines of research around reproduction.t=8l
Considerable clinical payoff would derive from basic reproductive research in medicine—on
women.

In sharp contrast, however, if we attempt to "chercher I'homme" in early twentieth
century medicine, we come up empty-handed. Moscucci's (1990) history of British
gynecology accounts for the absence of a male reproductive specialty as reflecting, first,
the thorough articulation of a distinctive

and medically problematic "female nature" and embodiment culturally available to
practitioners by the eighteenth century. No parallel framing of a medicalizable male then
existed. Second, she argues that radical intervention in women's bodies was already
common practice, from childbirth to "unsexing" via ovariotomies for cysts. In contrast,
tampering with men's bodies was less radical: testicles were not removed for hydrocele but
were palliatively drained (Moscucci 1990:134). The term andrology as the parallel to
gynecology was used as early as 1891 in reference to a Section of Andrology of the
Congress of American Physicians and Surgeons but it quickly disappeared (Niemi
1987:201). Male penile and related reproductive problems long fell within the jurisdiction
of urology. Not until 1975 was the American Association for Andrology founded, with its
Journal of Andrology beginning in 1980. In many sites, however, urology remains the male
reproductive medical specialty.

Agriculture

Anticipating that readers may be unfamiliar with the history of agriculture, I provide here a
general orientation, paying specific attention to animal agricultural research. By the end of
the nineteenth century, economic conditions were becoming favorable for research, leading
to increased food production for growing urban, industrial populations (Rossiter 1979). The
fundamental goal was to improve farm and ranch production so that fewer workers could
supply food to workers in other sectors of the economy (Busch and Lacey 1983). The



processes of rationalization, industrialization, and professionalization characteristic of turn-
of-the-century biology and medicine also began to affect agriculture, as did the creation of
monopolies. Throughout this era, but especially after World War I, American farming was
transformed from a subsistence to a commercial enterprise, firmly focused on increasing
production (Fitzgerald in progress). Marcus (1988) asserts that there was a shift from a
belief that "good character" built good farms to a belief that special knowledge about
agriculture needed to be produced, transmitted, and systematically applied. The very
organization of agriculture changed from a relatively homogeneous occupational group to
one stratified by region, by farm size, and especially by product.

In medicine and agriculture, both applied fields, science provided a rhetorically
"neutral" basis for the elimination of certain practitioners as these fields modernized and
professionalized. The fields were left to those who would apply the fruits of science in their
ever more specialized work. In medicine, institutional forces squeezed out "irregular" or
alternative practitioners, including midwives and homeopaths, while in agriculture, smaller,
poorer, less mechanized farmers succumbed to competition and market forces (then as
now).21 | arge-scale farmers who specialized around

specific commaodities such as dairy products or corn also most actively promoted and
accepted the contributions of agricultural sciences. These sciences in turn accepted such
farmers as sponsors, audiences, and consumers—ready markets for their research (Busch
and Lacey 1983:26-27; Rosenberg 1976). The advantages of specialization are vividly
captured in the following excerpt from a homegrown poem read to the North Dakota State
Dairymen's Association in 1910 (Danbom 1989:175):

PULLIN' TITTS

Ay ban a yust gude farmer,

For more an saxteen year;

Av raise some wheat and corn

An ay fat some hog and steer.

An ay watch dat farmer business close,
for whare de money gits,

An ay find it comin' quickest

Van you ban pullin' titts.

Though fraught with problems and conflicts, professionalization and institutionalization
began early in American agriculture. Agricultural research in the United States started
largely at the initiative of American chemists trained in Germany. They had direct
experience with German agricultural experiment stations and understood the benefits of
institution building in their own fields. They committed themselves to both agricultural
colleges and experiment stations as research sites.[#°1 In 1862, Congress formed the
United States Department of Agriculture (USDA); in 1875, Connecticut established the first
state agricultural experiment station, and others soon followed (Rosenberg 1976:148).[41]
In 1884, the Bureau of Animal Industry was founded, focusing initially on control of
contagious diseases (Wiser 1987). And in 1887, through the Hatch Act, the federal
government provided each state with $15,000 per year for support of an agricultural
experiment station, thus entering into the research business. This act changed the USDA
from a centralized agency into a network of semiautonomous research institutions with
nodes in every state.[*2] The establishment of federally funded, local and state agricultural
extension agents in 1914 added a further layer of middlemen to these arrangements.
Federal funding for agricultural research quadrupled during the 1880-1920 period (Rossiter
1979; True 1937), though it was cut during the Great Depression era (1933-40) (Pursell
1968).[221 The ability of agricultural scientists and their "imperious" large-scale farmer
constituencies to gain federal support for their research represents a highly successful
early example of the socialization of the costs of research to improve production; similar
efforts in other emerging professional fields did not fare as well.[#41 Agricultural chemistry
was a major focus of work at the agricultural experiment



stations during the late nineteenth century—especially fertilizer and soils analysis in
response to widespread instances of fertilizer fraud.[#5]

Chronic tensions in the American agricultural research world around the turn of the
century resulted from competing demands—from the practical needs of producers and
breeders, to the organizational demands of the agricultural colleges and experiment
stations, to the scientific and professional expectations of emergent disciplinary groups, to
scientists' own research and career goals and needs.[#¢] Specialization entered agriculture
and agricultural sciences early. Rossiter (1979:212) calls this "force-fed" specialization,
achieved through the combined activities of agriculture, science, and government. It was
commodity-oriented or commodity-specific research. A fundamental bifurcation thereby
occurred along plant-versus-animal lines, with further divisions by type of crop or animal
as the specialty areas. The predilections of scientists, along with pressures from specialized
client/producers (e.g., corn growers, cattle ranchers, chicken farmers) and their specialty
associations, all contributed to these segmentations (Busch and Lacey 1983:27-28).

Animal agricultural science (hereafter animal science) was then unsur-prisingly
organized by type of animal (swine, poultry, sheep, beef and dairy cattle), with researchers
typically specializing in only one.[#Z] Subdivisions within the Bureau of Animal Industry,
whose primary research facilities were established in Beltsville, Maryland, around 1910,
also reflected these segmentations (Byerly 1986).

Below is a list of major American organizations and the associated journals in both
general agricultural research and animal agriculture.[8l

United States Department of Agriculture (1862); Journal of Agricultural Science (1905)
American Veterinary Medical Association (1863)

Society for Promotion of Agricultural Science (1880)

Association of Official Agricultural Chemists (1880)

Bureau of Animal Industry of the USDA (1884)

American Association of Agricultural Colleges and Experiment Stations (1887)
Association and Experiment Station Veterinarians (1897)

American Breeders' Association (1903-13); American Breeders' Magazine (1910-13)

National Association of Dairy Instructors and Investigators (1906), later American
Dairy Science Association (1917); Journal of Dairy Science (1917)

International Association of Instructors and Investigators in Poultry Husbandry (1908),
later American Poultry Science Association; Poultry Science (1921)

American Society of Animal Nutrition (1908-12), later American Society of Animal
Production (1912); Journal of Animal Science (1942)

American Genetics Association (1913); Journal of Heredity (1913) Genetics (1916)

Agricultural Committee, National Research Council (Division of Biology and Agriculture)
(1917)

Section on Genetics, American Society of Zoologists (1921-31)



Genetics Society of America (1931)
American Breeders' Service (artificial insemination) (1941)
Society for the Study of Reproduction (1967); Biology of Reproduction (1968)

Compared with biology and medicine, animal science generally lagged behind in
developing agriculturally based "new biological" research. That is, the "new biology" was
imported into agriculture rather than being "homegrown" (Rosenberg 1967). Cravens
(1978:20-21) notes that experimental approaches in biology developed far more rapidly in
private graduate universities than in public or land-grant universities largely because the
private institutions did not have to curry favor with special interest groups, including
agriculturalists seeking immediate results. Private universities also had stronger financial
support. But, "The state universities and land grant colleges provided full time
appointments for the graduates of the private doctoral programs and enrolled far more
undergraduate students. ... [S]Jome of the state universities soon rivaled the private
universities for prestige" (Rosenberg 1967:38-40). In the decade before World War I,
rapid expansion and the lack of trained personnel led to frequent faculty vacancies in
agricultural colleges (Rossiter 1986:44). Thus although American animal agriculture
professionalized earlier, it initiated experimental research later than biology or medicine,
especially in the area of reproduction. This was in sharp contrast to the situation in Great
Britain, where agriculturally based scientists pioneered in reproductive physiology and
endocrinology during the decades before World War I (e.g., Hogben 1974). There it was
much more scientifically legitimate and prestigious to do research in agriculture—on both
applied and basic topics—because the nobility and the landed gentry had long been
involved in agricultural research and innovation (e.g., Borell 1985; Medvei 1982). As we
shall see in chapter 3, there lay the origins of modern reproductive sciences, to be
elaborated subsequently by Americans.

Animal science in the United States focused on three lines of research work during the
turn-of-the-century era: disease, nutrition, and breeding. Bacteriologists and veterinarians
undertook disease research, including work on tuberculosis (Rosencrantz 1985), hog
cholera (Stalheim 1988), and other specific economically harmful conditions, and remained
clus-

tered around the USDA (Rossiter 1979:230-33). The American Society of Animal
Nutrition encouraged research and attempted to standardize methods and share
information (e.g., Benedict 1910; Aronson 1979, 1982; Marcus 1988). Despite changing its
name to the American Society of Animal Production in 1912, "its goals and the content of
its meetings remained stagnant and the field became a scientific backwater" (Rossiter
1979:229).

Animal nutrition and husbandry, the predecessors of animal science, then splintered
and regrouped in almost contradictory ways. On the one hand, what had been "animal
nutrition" (the study of foodstuffs and animal metabolism) was absorbed shortly after 1900
into the more medically oriented science of biochemistry. But it was then conducted with
laboratory animals and in university and medical school settings (Rossiter 1979:228). Such
studies were also integral to zoological anatomy and physiology (e.g., Evans 1939). On the
other hand, the two very clearly applied fields of poultry husbandry and dairy husbandry
began to flourish. These gave rise to a cluster of subsciences focused on egg and milk
production and were organized ambitiously at agricultural experiment stations and colleges
(Rossiter 1979:228; Bugos 1992; Cooke 1997).

This segmentation left the rest of animal husbandry (focused largely on beef cattle,
sheep, and swine) to nonscientifically trained husbandmen who worked on improved
breeding practices through record keeping (Rossiter 1979:228). Husbandmen (and they
were men) more commonly were employed at agricultural experiment stations than
zoologists or biologists.[#2] In 1903, academic scientists joined with practical breeders to
form the American Breeders' Association, which ultimately was taken over by eugenicists
and transformed itself into the American Genetic Association in 1913, losing considerable
scientific support and membership (Kimmelman 1983; Rossiter 1979). Breeding the best to
the best was long the focus of breeding efforts, with a strong emphasis (promoted by the



USDA and widespread eugenic thinking) on purebred stock. Mendelian genetics began
to be applied after ca. 1920, based largely on Sewall Wright's (1921, 1922) work with
guinea pigs and Jay Lush's elaboration of this work for agriculture.[5°1 The value of the
"unseen carriers of heredity" was considered by some breeders ca. 1910 to be "far above
that of gold" (Sapp 1983:318). At this point, reproduction per se was not problematized
beyond assessing fertility. Rather, focus was on deciding which animals should reproduce
and controlling who could reproduce with whom. For example, discovery of the high
heritability of feedlot weight gain in cattle made the use of large bulls important in beef
production (Byerly 1986:75).

The focus of animal agriculture is on improved animal production. This involves the
industrialization of domestic animal reproduction, which re-

quires diverse activities, including, according to the Bureau of Animal Industry,
breeding, nutrition, improved means of handling and transportation, prevention of cruelty,
improved means of utilizing animal products, promotion of export trade in both animals
and products, disease prevention and treatment, promotion of veterinary education, and
collection of statistical and economic data. The bureau also sponsored boys' pig clubs and
girls' canning and poultry clubs, encouraging the division of animal farm labor on the basis
of gender.[511

Gradually during the 1910-40 era, but mostly after 1925, animal science began to
include reproductive research and its applications in breeding livestock. A host of
reproductive problems were addressed, including the fertility cycle, pregnancy diagnosis,
the role of nutrition in fertility, spermatogenesis, fertilization, and problems of infertility.
This knowledge quickly was applied toward the development of artificial insemination and
other reproductive technologies that could improve both quality and quantity of breeding
and production. There were early attempts at sex preselection and studies of the
heritability of twinning, both of which are desirable in cattle production.[52l There was also
a shift from "all-purpose" cows to cows bred specifically for beef or dairy production,
offering "mouth-watering heaviness or full-uddered promise" (Kimmelman 1987:250) to
serve national interests andto enhance exports, especially of cheese. But it is important to
remember that in animal agriculture, routine practice was and remains the prompt culling
for meat of specific animals performing inadequately at dairying or studding. Thus while
improvements in breeding and reproduction were highly desirable, they also needed to be
highly and immediately cost-effective.

The first book-length treatment of reproduction including domestic animals published in
the United States was Patterns of Mammalian Reproduction (1946) by S. A. Asdell,
professor of animal physiology at the New York State College of Agriculture at Cornell.
Works fully focused on reproduction in domestic animals came somewhat later in the
United States (e.g., Nalbandov 1958; Cole and Cupps 1959) than their British counterparts
(e.g., Hammond 1925, 1927). A. V. Nalbandov, a reproductive scientist trained in
agricultural institutions in the 1930s, has argued that in the American context, the
potential for "direct practical applications" of reproductive research in human contraception
and in artificial insemination and pregnancy for domestic animals provided considerable
impetus for the reproductive research effort.[>31 Increased federal funding of agricultural
research led to improved production at this time, which gradually included reproductive
science (Busch and Lacey 1983; Rossiter 1979).

In conclusion, it is important to emphasize that the boundaries between basic and
applied research were blurred within agricultural sciences,

as well as among agricultural, biological, and medical research. Rossiter (1979:240)
notes that "applied" is not an accurate description of agricultural research at this time,
since agricultural scientists "dealt with practical problems that arose in certain economic
contexts, but they were not really 'applying well-established theoretical principles to
practical problems.' Kimmelman (1983:174) echoes Rossiter's analysis, arguing that
agricultural scientists' understanding of practical applications encouraged early acceptance
of scientific theories such as Mendelism and scientific methods such as biometry. In sum,
animal agriculture created considerable legitimacy for the emergence of reproductive



research because breeding more and better food animals was a clearly articulated and
essentially noncontroversial national goal. In return, as one agricultural researcher said,
the "scientist is a better Santa Claus for the farmer than the politician" (Finlay 1990:45).

The "New Biology"

Rationalizing and industrializing processes also affected approaches to scientific work. At
the turn of the century, boundaries between various specialties within the life sciences
were so blurred as to seem almost invisible. The intensive specialization or rationalization
characteristic of modern knowledge in industrialized societies was just beginning (e.g.,
Oleson and Voss 1979). This specialization involved segmentation, intersection, and
realignment of lines of scientific work and of approaches taken in that work. These
processes were manifested in overlapping shifts of emphasis that can be summarized as
follows:

from naturalist field and laboratory observational approaches to experimentation as the
common modus operandi of research work;

from research design based on case and field studies to controlled and quantitative
experimentation;

from morphological to physiological approaches (from problems of form to those of
function);

from comparative morphological dissection with gross anatomy and histological
analysis to physiological experiments with cytological and biochemical analyses;

from an organism- or species-based problem structure to an analytic, problem-based
problem structure.

These shifts thus involved realignments of both substantive foci and analytic
approaches in multiple lines of research work in biological, medical, and agricultural
sciences, though the specifics varied from one science to

another. All of these shifts were vital to the construction of an ambitious reproductive
research enterprise over the next decades.

One of the most interesting phenomena of early-twentieth-century life sciences is that
the highly permeable boundaries among these sciences allowed researchers to move
through a variety of problem areas, adopting and adapting various approaches for use in
their own work. There were no institutional gatekeepers delineating boundaries. Scientists'
moves were thus not necessarily viewed as interdisciplinary.[341 As Whitman, a key
articulator of the "new biology," noted: "It is hardly necessary to point out that science has
long since ceased to respect territorial stakes as a means of defining its sphere of activity.
On a territory no larger than a bacterium a dozen sciences may work in perfect harmony
and find no occasion for envying or claiming one another's work. Chemistry is not Botany
when it looks at a plant, or Zoology when it enters the animal domain."[55]1 Researchers
constructed the "new biology" out of this flux.

Physiology has its origins in mid-nineteenth-century medicine, especially in the French
laboratory of Claude Bernard (1865/1957; Lesch 1984). By the mid-nineteenth century,
European physiologists had won their independence from medical anatomy, largely through
adoption of an experimental approach to the study of vital processes (Geison 1979:67;
Coleman 1985). Physiology developed very slowly in Britain and the United States, and
research physiologists "remained essentially parasitic on the larger medical enterprise from
which they had emerged" (Geison 1979:68; 1978). However, their experimental
approaches were adopted and adapted broadly by other lines of work in late-nineteenth-
century life sciences (e.g., Geison 1987; Fye 1987). As Coleman (1971:162) has
summarized: "Function displaced form as the goal of biological inquiry. ... Ideals long the



valued possessions of physiology—precise, meaning quantitative, delineation of organic
phenomena; experimental control over those phenomena; aspirations toward prediction of
those phenomena—were extended to most and perhaps all domains of biology."

How these broad shifts in research approaches occurred has been debated; specifically,
was there a "revolutionary change" in the ways scientists worked? Never a unilinear set of
changes, these clear shifts of emphasis did not exclude other approaches.[5¢1 Farber
(1982b:152), for example, objects to the notion of a shift from natural history to
physiology; since the roots of physiology lay more in medicine and chemistry, they should
be viewed as "parallel traditions," which, at the turn of this century, "partly were
hybridized, partly were transformed independently, and partly were synthesized."

The parade toward the "new biology" was led by developmental mechanical
(Entwicklungsmechaniker ) approaches applied in the embryological work of Roux and
Dreich in Europe. These ideas and experimental physiological

approaches quickly were imported into the United States, becoming the focus of
considerable work at the Woods Hole Marine Biological Laboratory and elsewhere. It is
important to the development of the American reproductive sciences that embryology was
the locus of initial physiological work in biology in both Europe and the United States as it
was embryologists who pioneered in the physiology of reproduction in the United States.[571

The shift within biology from morphological to physiological approaches was
accompanied by another shift from histological (tissue-level) to cytological (cellular-level)
frameworks. A later shift introduced cell biological (biochemical) and, beginning in the
1930s, molecular biological approaches. If the first set of shifts was from problems of
biological form to those of function, the second set concerned levels of action of function—
examination of changes in the structure of tissues, cells, and cellular contents. Beginning in
the late 1890s, a large number of American biologists, already trained in the techniques of
cytology and embryology, began to move into new and transparently applicable domains as
they sought to expand their constituencies. Their first area of interest was heredity and
breeding, which by 1915 they transformed into the field of genetics.[5]

Almost in tandem with physiology, by the late nineteenth century biochemistry was
ascendant. As physiological approaches were integrated into biology and medicine in the
United States, biochemical approaches were also, if slightly later. Biochemistry became
established in both biology and medicine at this time, and physiological approaches
increasingly included biochemistry far more than they had previously.[591 There appear to
have been two converging lines of work drawing biology and physiology toward biochemical
approaches. One line, developed particularly in Britain, was the study of internal secretions
(later termed hormones and endocrinology ). The eminent British endocrinologist Sir
Edward Sharpey-Shafer used the phrase "the new physiology" to emphasize the
tremendous significance of internal secretions, which rapidly changed the perception of the
central problems of physiology (Borell 1978:282). The fundamental shift was from seeing
the nervous system as the primary regulator of bodily processes to seeing blood-borne
chemicals as sharing such bodily roles (Borell 1976a,b,c). The second line of work
consisted of chemical studies of the function of the living cell and its contents. The leading
advocate of cellular biochemical and biophysical approaches in the United States at the
turn of the century was Jacques Loeb, who sought to fully explain vital processes solely
through chemistry and physics (Pauly 1987). Fundamental tensions then emerged in both
biology and medicine between those who shared Loeb's mechanist reductionism and
advocates of what were called broader "biological" explanations of phenomena. These
tensions were rehearsed in the reproductive sciences as well.

Institutional Sites: Universities And Laboratories

Perhaps the most notable feature of the early industrialization of knowledge production was
that universities became the primary loci of basic research.[¢°1 Prior to the late nineteenth



century, scientific research was minimal and was done largely on an ad hoc basis by
amateurs and some quasi professionals, with minimal fiscal support. The newness of
research within university settings was captured vividly in a report of the Ogden Graduate
School of Science to the president of the University of Chicago in 1902: "The idea that
investigative work is one of the great functions of a university is one which has but recently
come to due recognition in America; but it has been widely adopted during the last decade,
and promises to be a controlling factor in the future development of universities."[62] This
was the beginning of what has been called the "American century," and research,
especially in universities but also in institutes and industry, was to be its heart.

Intellectual history is rife with studies relating the emergence of American graduate
education in science to German and other models of education and inquiry.té21 The
combination of more effective laboratory techniques and broad claims that science could
improve the human condition set powerful economic and intellectual efforts toward
empirical inquiry in motion. A research boom occurred by the turn of the century,
accompanied by what Vesey (1965:264-66) called "the academic boom of the early
nineties." Clark, Stanford, and the University of Chicago all opened between 1889 and
1892. With Johns Hopkins, founded in 1876, these universities reflected the full-scale entry
of industrialists and mercantilists into the business of education, as all were funded by
individual wealth (DeVane 1965). Broader philanthropic support grew steadily: in 1920, the
total endowment of higher education was about $570 million; by 1940, it was nearly $2
billion (DeVane 1965:75). Business and industry were routinely investing in higher
education to support their own research needs.

Undergraduate and graduate education became increasingly desirable for the upwardly
mobile middle classes (Coben 1979:230). There was growing demand for professional
training for an expanding number of occupations (Beer and Lewis 1974). University
enrollment in the United States was about 22,500in 1860, about 100,000in 1900, and
about 489,500 in 1930.[531 Enrollments in graduate schools also increased dramatically. In
1861, only 3 Ph.D.'s were granted; by 1920, this humber grew to 615; in 1934, seventy-
four institutions granted 2,024 Ph.D.'s; and in 1940, a total of 3,290 Ph.D.'s were granted.
[s41 This upsurge in enroliments, especially in the sciences at the graduate level, occurred
in part as a response to increased opportunities for professional scientists and highly
trained scien-

tific technologists in industrial research and development laboratories (Birr 1979;
Coben 1979:229), as well as in applied areas such as agriculture (Rossiter 1986).

The shared, if tacit, model of organization to which university administrators turned
during this growth era was that of American business. Many universities rapidly acquired a
highly bureaucratic form, with departments headed by chairmen, schools headed by deans,
carefully ranked faculty, and so on.[¢s] Powerful, nonfaculty administrations came to
resemble the upper levels of corporate management, and were deeply concerned with
educational markets (Vesey 1965:305-6).

The development of laboratories was crucial in the industrialization of basic science
research and its location in universities. Universities as institutions gained a monopoly on
basic research production by providing these physical plants—the requisite infrastructure
for the production of modern scientific research. Organizationally, laboratories provide
centralized, organized, and rationalized access to the research instruments and materials
necessary to the production of scientific knowledge (Borell 1989). For example, Latour
(1983) called a key article on Pasteur's work in nineteenth-century France "Give Me a
Laboratory and I Will Raise the World," signaling the requisite infrastructure for global
transformation. Similar sentiments were articulated routinely by scientists at the turn of
the century. Universities thus became "factories" for the production of knowledge based on
scientific research.[¢]l At the same time, applied research and product development were
taken up in a wide variety of academic and industrial laboratories and agricultural settings.
671 Research itself was increasingly rationalized on the basis of market-oriented principles.
Sources of research support shifted dramatically from the individual/private means of
scientists themselves to collective/public means or foundations more closely tied to specific

extrascientific goals. But financial arrangements typically remained ad hoc for many years.
[e8]

The industrialization of research brought about new institutional forms, new divisions of



labor, and new careers in science. While industrialization usually has connoted the
proletarianization of a labor force, in the sciences we see both professionalization at the
upper end of the hierarchy and the emergence of new classes of workers (graduate
student-researchers and technicians) lower in the hierarchy. Such a division of scientific
labor occurred in both academic and nonacademic scientific research settings. The majority
of technicians' work focused initially on organizing and maintaining instruments,
equipment, and materials used in the research. All these, and especially in vivo materials,
required extensive and increasingly specialized labor for their maintenance as new
standards for research were elaborated. 5]

As scientists began to raise funds for research on their own behalf and

began to build their own institutions, they needed to articulate that work and its value
to wider, less technical, audiences. This led to the emergence of "scientific entrepreneurs,"
scientists who promoted their own research groups both on their own campuses and in
appeals to external funding sources (Rosenberg 1976: Rossiter 1979). Many of these
individuals became key figures in establishing, shaping, and maintaining the extra-
academic science institutions that proliferated at the turn of the century, from marine
biological stations to the National Research Council. Research groups represented by
particular entrepreneurs were often transformed by sponsoring organizations into "centers"
of research—clearly demarcated funding entities with the entrepreneurs as recognized
leaders. The Rockefeller and Carnegie Foundations, primary funding sources for research in
the life sciences at this time, strongly promoted the development of such scientific
entrepreneurs and such a "team" or "center" approach, in the reproductive sciences as
elsewhere. 2]

Physiological and biochemical approaches brought racical changes to local and national
research laboratories. Physiological approaches led to a humber of changes in the
biomedical research infrastructure (Clarke 1987):

increased demand for in vivo and fresh materials;

increased demand for quantities of same species materials rather than single
specimens of multiple species;

development of colonies for on-site access to desired research materials;
increased demand for elaborated scientific instruments;

development of biological supplies and equipment industries;

development of personnel—technicians of several varieties—to manage the labs.

It is in the laboratory itself that the industrialization of science is clearly manifest in the
social and infrastructural organization of scientific practices (e.g., Clarke and Fujimura
1992).

Nationally, the newer approach to biomedical research was incorporated in the funding
philosophies of the major foundations. Warren Weaver's description of his program in "vital
processes" at the Rockefeller Foundation in the 1930s serves as an excellent summary:
"Modern physiology is often concerned with cells, single nerve fibers, and tissues rather
than with whole organs. The refined modern techniques are permitting a breaking up of
impossibly complicated problems into simpler component parts."[”2] Given this
programmatic agenda, Weaver also explained: "To indicate inclusion rather than exclusion,
we will interest ourselves particularly in work in genetics; in hormones, enzymes and
vitamins; in cell physiology; in nerve physiology; in psychobiology; and in the whole range
of problems specifically and fundamentally involved in the biology of reproduction."l?21 Thus



the "new biology" had generated considerable institutional support by the 1930s.

Markets And Controversies

Two distinct yet related features of the reproductive sciences predated and shaped the era
of their emergence. Qua science, reproductive research was both "late" and "improper." I
argue here that certain countervailing and legitimating conditions, specifically explicit
markets for reproductive research, were requisite before the field could emerge.

The "Lateness™ and "lllegitimacy" of the Reproductive Sciences

Modern reproductive research emerged later than research on other major organ systems
such as circulation or respiration. Endocrinologist and medical historian Medvei (1982:360)
states that there had been little progress in reproductive anatomy, morphology, or
physiology from the seventeenth to the nineteenth century. Alan Gregg of the Rockefeller
Foundation noted of his Harvard Medical School days, "I remember in 1914 in our class on
physiology that I asked Doctor Cannon why there was so little attention given to the
physiology of reproduction."l?21 The most common explanation for this later emergence is
the social illegitimacy of the topic of reproduction. Other explanations stress the retarding
effects of technical or conceptual problems within the reproductive sciences themselves.[74]

The "illegitimacy argument" suggests that reproduction, largely because of its
association with sexuality, was not a proper subject to pursue in polite society and that
scientists therefore avoided explicitly reproductive problems in their work. Judicial efforts
to understand the social mechanisms of racial and sex discrimination in the United States
have utilized a concept that effectively captures such interactive processes—the notion of
"chilling effects."” The illegitimacy of the reproductive sciences demonstrates that similar
effects may be experienced by natural and social science researchers in their problem
selection processes. "Inappropriate" selections may have negative consequences
throughout an individual's career, such as loss of status, funding problems, ridicule, and
ostracism. "Chilling effects" can also surround whole disciplines such as the reproductive
sciences.

In 1928, Vernon Kellogg of the National Research Council explicitly connected the
lateness of reproductive science to its illegitimacy: "Systematic scientific study of the
fundamental problems of sex and reproduction has not kept pace with medical, education
and social needs. This has been due in part to the social taboos which have surrounded the
subject and in part to its complexity."[”2] Further, many early scientists who did select
reproductive problems felt they were placing themselves somehow "beyond the pale"

of propriety; others who were more peripherally associated with reproductive research
projects feared censure even for that limited involvement.[?¢] The uproar caused by Alfred
Kinsey's research in the 1950s demonstrates the persistent opprobrium adhering to sexual
topics (Pomeroy 1982). That a career in the reproductive sciences is still subject to sexual
comment and innuendo was brought home to me by the routine preemptive joking of
contemporary reproductive scientists. For example, a bumper sticker on the office door of a
researcher whom I interviewed read "Reproductive Physiologists Do It for a Living," and
the softball team of one reproductive sciences lab is named the "Nads" so that their
supporters shout "Go, Nads!" from the bleachers.

In contrast to these illegitimacy arguments, Asdell (1977:x) focuses on technical and
scientific reasons to explain the lateness of reproductive research. For mammals, the
nonexistence of eggs that could be seen without the aid of a microscope and the time gap
between mating and the ability to recognize the products of conception in the uterus were
obstacles that could be surmounted only by the invention of suitable visual aids and the
formulation of the cell theory. Yet the cell theory was developed in the 1840s, and
adequate improvements in microscopy had occurred by the 1870s (Coleman 1971). The
point remains—much of the reproductive histology and cytology of the early twentieth
century could have been done in the late nineteenth century. Asdell (1977:x) continues his
technical argument by noting that the method of reproductive control by hormones was
itself so late a discovery that the delay of reproductive research is not surprising on this



account alone. However, there were earlier discoveries of the effects of blood-borne
tissue extracts such as Berthold's work in the mid-nineteenth century, which he quickly
abandoned (e.g., Medvei 1982) and, to our knowledge, no one else took up. Part of this
issue (as described in detail in the following) was the social and intellectual sway of
reigning neurological theories of the control of physiological processes. Moreover, many
physiological, if not biochemical, aspects of reproduction could have been examined—yet
they were not. The technical arguments may be necessary, but they are not sufficient to
explain the "lateness" phenomenon.z2

Another set of reasons for the "lateness" of reproductive research, I would argue, was
the weakness of organized markets for that research. Specifically, at the turn of the
century reproductive medicine was focused on, if not obsessed by, gynecologic and
obstetric surgery, and was quite successful with it. For the nonce, problems of function and
nonsurgical therapeutics were not "interesting" and could be comfortably ignored.
Moreover, biologists, agricultural scientists, and animal breeders were focused on, if not
preoccupied with, problems of heredity (and, for biologists, evolution as well). Until they
clarified mechanisms of heredity, problems of reproduction were not viewed as pressing. In
fact, what turned out to be some key

reproductive investigations, such as those of Frank Lillie, originally were conceived as
explorations of problems of heredity through embryology. Further, Pauly (1984) argues
that up to ca. 1900, biologists were busy entrenching their discipline in academia and only
later sought to expand their constituencies by way of genetics. But reproduction was and
remains significant to lay people, and a new set of markets for reproductive research soon
emerged—the birth control, eugenics, and neo-Malthusian movements.

Birth Control, Eugenics, and Demography/Population Control
Movements

In 1905, President Theodore Roosevelt attacked birth control, arguing that the tendency
toward smaller families was decadent, an indicator of moral disease, and a practice that
would lead to (white) "race suicide" (Gordon 1976:136). The weight and publicity given to
Roosevelt's views immediately made birth control a matter of national public controversy.
At least reproduction was "our of the closet" of social impropriety—a matter of public
discussion and debate. While Roosevelt's comments were particularly remarkable because
he was president, British and American birth control, neo-Malthusian, and eugenics
advocates were also becoming increasingly organized and vocal on reproductive issues
during the early years of the century (Gordon 1976; Reed 1984-85). In addition, strong
moral reform movements focused on vice, venereal diseases, and alcoholism also raised
sexual issues in social discourse (e.g., Bullough 1994).

All of these activities, but especially the birth control, neo-Malthusian, and eugenics
movements, challenged the view of reproduction as an improper social and scientific topic
by introducing a more public forum on human reproductive issues. Moreover, the social
stature of many of the advocates—elite groups of scientists, physicians, and the educated
middle classes from other professions—further legitimated reproductive topics, eventually
including the reproductive sciences. As we shall see, by 1963, birth control advocates, neo-
Malthusians, and eugenicists established a quid pro quo with each other and with
reproductive scientists under the banner of "family planning and population control." But
earlier in the century they helped pave the way for reproductive research with their own
distinctive and often conflicting activities. Because each of these movements is an actor in
this story of the reproductive sciences and the broader reproductive policy arena, I
introduce them here.

Birth Control Movements . Briefly, birth control advocacy was spearheaded by neo-
Malthusians at the turn of the century as one solution to problems of overpopulation,
though this movement was much stronger in Great Britain than in the United States
(Ledbetter 1976). Contraception was even called "neo-Malthusianism" (Sanger 1971:108).
The initially separate American



feminist lay birth control movements of the first half of this century were in part a
response to the difficulties and dangers of abortion, which, though illegal, was a common
form of "birth control" in the absence of contraception. After 1915, feminist efforts
generated a nationally organized movement composed of many local and a few national
organizations. During the years 1915-18, birth control as a topic regularly captured a level
of national attention not again achieved until the 1930s due to Margaret Sanger's and
others' imprisonments, hunger strikes, clinic raids, and political and religious organizational
responses (Chesler 1992:130). Between 1915 and 1920, Margaret Sanger transformed
herself from a radical socialist feminist to a liberal humanist advocate of contraception as a
woman's right and became the major leader of this movement. Her organization, the
American Birth Control League, was founded in 1921. Subsequently birth control became
an increasingly liberal and centralized cause (Gordon 1976: Reed 1983; Chesler 1992).

During the 1920s, lay birth control advocates were joined by a medically led birth
control movement under the aegis of the National Committee for Maternal Health. Their
specific goal was medical control over contraceptive practices, and members eventually
included many reproductive scientists (Reed 1983). Many of the arguments put forward by
such individuals and groups in both lay and medical movements were essentially
economic—calls for reductions in the humbers and improvements in the "quality" of lower-
class persons to reduce drains on government (there were significant pushes for socialized
medicine, workers' compensation, and the like at this point) and to improve industrial
production (e.g., Sanger 1920). Birth control was deemed a necessity of modern life.

Eugenics Movements. Defined by Sir Francis Galton in Britain in 1883, the "science" of
eugenics transposes agricultural perspectives on the breeding of plants and animals to
humans.[78] In extending stock improvement strategies to the highest reaches of the
"Great Chain of Being," Galton stated: "We greatly want a brief word to express the
science of improving stock, which is by no means confined to judicious mating, but which,
especially in the case of man, takes cognizance of all the influences that tend in however
remote a degree to give to the more suitable races or strains of blood a better chance of
prevailing speedily over the less suitable than they otherwise would have had" (Bajema
1976:76). It was not until 1906 that William Bateson supplied the name
"genetics" (Gardner 1972:406), and most concerns about human breeding and heredity
went under the name "eugenics" until at least that time (Ludmerer 1972).

While not explicitly eugenic, research on reproduction fell within the domain of the
scientific concerns of eugenicists because it was conceptually contiguous. That is, it was in
part through understanding and control-

ling reproduction that eugenic goals could be achieved. The "promise" of eugenic
science lay in public policy arenas on social problems such as immigration, insanity,
retardation, alcoholism, reproduction, and population. Here eugenic science offered
biologically based solutions that could compete in policy arenas against the
environmentalist or "nurturist" solutions offered by progressive and socialist reformers. The
goal of "better people through better breeding" had existed within eugenics for some time
before 1900. The movement allowed this sentiment to be mobilized, especially among
natural scientists: "Most were interested in eugenics because it offered a 'scientific' solution
compatible with the world view of the naturalistic mind" (Ludmerer, 1972:14). In both
Great Britain and the United States, most leading scientists, including reproductive
scientists, were members of the eugenics societies. In the United States, the officers and
membership of the organizations read like a Who's Who of American science at the time,
especially the biological and agricultural sciences.[??]

Within the eugenics framework, individuals were categorized as either aristogenic
(having "good" genes) or cacogenic (having "bad" genes) based on criteria that varied
among eugenicists.[8%1 Eugenic science offered two major directions for action based on
these assessments. Positive eugenic programs called for more children from the "fit," or
aristogenic, who essentially were so defined by their membership in a higher social class
and the white/Caucasian "race." Negative eugenic programs focused on reducing the
numbers of the "unfit," or cacogenic. At the turn of the century, such programs included
the compulsory sterilization of the "unfit" and limits on immigration to prevent more "unfit"
people from entering the country (Haller, 1963). While scientific eugenics focused on



hereditary traits (essentially genetic questions), popular eugenics often glossed over
this fine point in its designations of who was "fit" or "unfit" to reproduce. There was much
confusion and contention—both scientific and popular—about what kinds of traits could be
inherited, an area of scientific debate that remains heated (e.g., Kevles 1985).

One of the most debated issues in the eugenics movement during the first decades of
the twentieth century was whether birth control was potentially eugenic (e.g., McLaren
1978). Not all eugenicists favored contraception as a means of negative eugenic
programming to limit the reproduction of the "unfit," although some, like the British
Malthusian League, did (Ledbetter, 1976). Others, however, feared that contraception
would also be used by "selfish" women of the "fit" category who should bear more, not
fewer, children, and they opposed it on this principle (Gordon 1976). In both Britain and
the United States, segments of the eugenics movement favored compulsory sterilization by
the state and/or voluntary sterilization (e.g., Blacker 1961; Landman 1932). It was not
until the 1920s that Ameri-

can eugenicists began to accept birth control as a potentially eugenic activity. Their
acceptance was due in no small part to their having been seriously courted by leaders of
the birth control movement, including Margaret Sanger.[81 It was at this juncture that
research on reproduction moved to the center of eugenicists' scientific concerns. At the
same time, birth control advocates, eugenicists, and public health activists concerned
about issues of contraception and population became serious and organized audiences and
consumers of the reproductive sciences. Ironically, as chapter 6 documents in detail, the
majority of reproductive scientists eschewed most contraceptive research as inappropriate
work until well after World War I1.

Demography/Population Studies and Movements. Around the turn of the century,
analyses of evolutionary, hereditary, and an array of socioeconomic issues began to lead to
analyses of whole populations rather than individuals.[821 The eugenics movement was
especially important in developments sited at the intersection of the social and natural
sciences. Eugenic societies and organizations provided important professional scientific and
interdisciplinary meeting grounds where population issues, including reproduction, were
addressed. The neo-Malthusian movement was also central, given its claims about
problems of overpopulation. Many of the quantitative and statistical methods developed by
eugenicists such as Karl Pearson became integral to demography and population studies
spawned by neo-Malthusians and population experts.[831 The ambitious institutional
infrastructure the new field of population studies developed largely in academia and
privately funded institutes. The key population events and institutions are documented by
the following list.[32]

International Neo-Malthusian and Birth Control Conferences (1900-25; six
conferences)

[Kellogg] Race Betterment Foundation (1913)
Scripps Foundation for Research in Population Problems (1922)

National Research Council Committee on Scientific Problems of Human Migration
(1922)

U.S. Immigration Restriction Act (1924)

World Population Conference (1927)

International Union for the Scientific Investigation of Population (1927)
[Population] Research Division of the Milbank Memorial Fund (1928)

Population Reference Bureau, New York University (1930)



Population Association of America (1931)
Office of Population Research, Princeton University (1936)

International Planned Parenthood Federation (1948)

Population Council (1952)

Department of Demography and Human Ecology, and Center for Population Studies,
Harvard School of Public Health (1962)

Population studies addressed a variety of reproductive issues, ranging from birth and
death rates to maternal and infant mortality studies. Both implicitly and explicitly, many
population researchers sought control over population growth through control over
reproductive processes. Reproductive biology and medicine were viewed as major sources
of such control. For example, at the organizing meeting of the Population Association for
the United States, Dr. Henry Pratt Fairchild summed up its mission: "We are all convinced
of the importance of having an association to consolidate the population interests of this
country. ... [T]here is ... a lack of coordination in this field. ... [W]e are in a position to
take up the phenomenon of population as one of the great factors of human welfare to be
rationally manipulated, just as we manipulate the other factors in human relations. "] By
about 1940, family planning/population control research and advocacy became the banner
for an amalgam of birth control, eugenics, neo-Malthusian, and population/demographic
movements (Gordon 1976:391) in their long-term relations with reproductive scientists.

Summary

In the two decades after the turn of the century, the stage was set for segmentation of a
new area of scientific specialization—the reproductive sciences. Personnel were trained,
and institutional bases and laboratories were established in the three professional settings
where the reproductive sciences would form—biology, medicine, and agriculture. Table 1
summarizes the changing situations in these professional worlds. The fantastic growth of
graduate education and of both private and public universities provided support for the
specialization inherent in the development of the reproductive sciences enterprise.
Agricultural scientists apparently were less tarred by the brush of studying reproductive
phenomena because manipulating food animals was widely accepted. The growing social
movements of birth control, eugenics, and neo-Malthusianism served as emergent and
organizing markets—audiences, sponsors, and consumers for reproductive science—for
further biological and medical endeavors. Moreover, by raising reproductive topics as
appropriate to open public forum, prestigious movement activists also countered the
illegitimacy that had slowed the study of reproduction throughout the Great Chain of
Being—including humans.

TABLE 1 Professional Worlds of American Reproductive Sciences

1900 1940
Biology academic biology as an established and entrenched
emerging field academic biology
few specialties many specialties
Medicine beginnings of scientific fully developed approaches to

medicine scientific medicine



Agriculture

Scientific worlds

emerging but still fluid
professional specialization

obstetrics/gynecology based on
surgery

bare beginnings of science
(other than chemistry) in
agricultural research

animal-based research on
nutrition and breeding for
improved production

morphological/anatomical
emphasis with some physiology

biochemistry and cytology as
nascent approaches

established and enhanced
specialization

obstetrics/gynecology with
functional therapeutics

established, scientifically based
departments with many lines of
research

animal-based research on
reproduction to improve
breeding and production

biochemical physiological
emphasis with some early
molecular biology

molecular biology as nascent
approach

PART ONE SOCIAL WORLDS IN THE
REPRODUCTIVE ARENA
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Chapter Three
Forming the Discipline
Physiological Approaches, 1910-25

The making of the American reproductive sciences took place largely between 1910 and 1940. T
of the formation of a newly bounded line of scientific work—new problem structures and the res¢
addressed them—advanced within the broader arena of concern with reproduction composed of
social worlds. My main focus here is not on specific scientific discoveries,[*1 although I do recour
Rather, my goal is to paint with broad strokes the basic social processes of this emergence and

coalescence, the formation of social worlds concerned with reproductive research that would soc
into disciplines, audiences, sponsors, and consumers in a vital and stabilizing arena. The cross-t
connections and porous boundaries between the lines of research are visible from the outset. Th
evidence of what could be called disciplinary and/or professional gerrymandering—explicit interv
transgress boundaries to achieve desired goals and transform disciplines and professions. Many
actors involved in the making of the reproductive sciences were also aggressive in developing tt
experimental biology of which the reproductive sciences were an integral—if often ignored—part

In this chapter, I frame the boundaries of the new problem structure and the scope of the r
sciences in the United States during their formative years as a scientific social world. From 1910
the focus of reproductive scientists' work began to move from a physiological orientation to an
endocrinological one that still predominates today. In the next chapter, I focus on the other key
world in the reproductive arena of this era, the National Research Council Committee for Resear
Problems of Sex, funding source and legitimation device extraordinaire. This committee and the
reproductive sciences became inextricable worlds, en-

meshed with each other and both situated within the broader reproductive arena.

I begin by delineating specific conditions that made reproductive research ripe for developn
ca. 1910. It is easier to move along a "paved" road, or at least a slashed path, than through vir¢
At the turn of the century, the "discovery" of hormones as chemical messengers clarified long-st
problems in reproductive sciences. Also a relatively undifferentiated problem structure of
"evolution/heredity/development/reproduction" was realigned, and scientists established newly |
disciplinary formations in genetics, developmental embryology, and reproduction.

Next I discuss key British initiatives in reproductive research at the turn of the century that
with the 1910 publication of Marshall's Physiology of Reproduction . This was the very first monc
reproductive physiology—ways to investigate active physiological functioning of the reproductive
The book both laid out the parameters of the new line of work and recruited an array of participi
turn to foci of reproductive research in the United States between 1910 and 1925. Here researcl
in biology, medicine, and agriculture are analyzed in terms of the organization of their problem
specific problems addressed, and their professional and disciplinary sponsorship. Finally, I detail
from physiological to endocrinological approaches, which became and remain the reigning parad



Bounding The Reproductive Sciences

The reproductive sciences were formed at the turn of the twentieth century in the context of the
development of the "new biology," with its innovative physiological and biochemical approaches.
specific developments in the life sciences of this era promoted reproductive research as a distinc
scientific work: the "discovery" or construction of hormones as chemical messengers regulating
processes, and the segmentation of new disciplines within the biological sciences.

The Emergence of Endocrinology

The emergence of a modern endocrinology between 1890 and 1905 was, in Borell's (1985:1) tel
of the general pattern of success experienced at that time by investigators attempting to extract
chemical products from animal tissues." The scientific import of the discoveries of hormones lay
from neurological theories and explanations as triggers of physiological processes (nervous stim
chemical explanations (chemical stimuli) for such processes (Borell 1985:11). While modern

endocrinology began with the study of gonadal extracts, its focus quickly shifted to nonrepr
hormones.[21 But turn-of-the-century confirmation of reproductive endocrinological processes ev
promoted the broad development of the reproductive sciences.[*] Modern endocrinology emerge
Britain through the efforts of medical and agricultural scientists, with significant contributions al:
French scientists, by German gynecologists, and, later, by American researchers.[4]

The list below summarizes major turn-of-the-century developments.
1849: Transplantation of fowl testes prevents atrophy of cockscomb
after castration (A. A. Berthold)

1889: Rejuvenating effects of testicular extracts (C. E. Brown-Séquard
and A. D'Arsonval)

1891: Remission of myxedema after doses of thyroid extract (George
Murray)

1894: Vasopressive effects of adrenal extract (Edward Sharpey-

Schafter and George Oliver)

1902: Pancreatic extract (secretin) (William Bayliss and Ernest
Starling)

1905: The term hormone introduced for chemical effectors (Ernest
Starling)

1922: Preparation of insulin (Frederick Banting and Charles Best)

1923: Active ovarian follicular extract (first isolation of a reproductive

hormone) (Edgar Allen and Edward Doisy)[=]

Several of these now classic researches demonstrate that the roots of modern endocrinolog
part in clinical medicine (Borell 1976a,b,c). And clinicians certainly applied the fruits of endocrin
research in clinical practice as quickly as they could. Some biologists and medical researchers la
clinicians for moving too quickly, thereby creating clinical and media disasters that had negative
consequences for the legitimacy of basic research.

For example, endocrinologist Herbert McLean Evans stated that "endocrinology suffered obs
deformity in its very birth," referring to Charles Edouard Brown-Séquard's work with animal test
extracts of ca. 1889 (Borell 1978:283). Brown-Séquard had made highly disputed claims that st
had rejuvenating effects when ingested by older adult human males (Borell 1985:1). Years of m
goat gland and other male animal testicular transplants into men and other animals (stallions ar
followed (Hamilton 1986; Rechter 1997). So, too, did accusations of clinical quackery.

Endocrinology was especially vulnerable to controversy at the time because there was virtu
purification of extracts or regulation of their clinical use. Clinical applications—collectively terme:
organotherapy —were



made of many kinds of unspecified organ extracts, including gonadal extracts. The popular
reported hotly debated claims of the effectiveness of such treatments for a wide variety of probl
According to Borell, the resulting "tension between the clinic and the laboratory became a majot
the early years of endocrinological research," especially regarding gonadal extracts.[®l Shortly af
Séquard's work, the discovery that thyroid extracts alleviated myxedema (1891) and the identif
adrenaline (1894) and secretin (1902) fueled the organotherapy debate between clinicians and |
scientists. The "use of organ extracts by practitioners ... quickly outstripped study of these same
preparations by experimentalists" (Borell 1985:3). This intense use was also related to the rise «
serotherapy (immunology) at about the same time (Borell 1976a). Both were viewed as new mil
scientific medicine.

In 1895 Edward Schafer (later Sir Edward Sharpey-Shafer), a British physiologist and endox
became a laboratory-based champion of and spokesman for the theory of internal secretion. To
the sensationalism of organotherapeutic claims, he "was stern in his demeanor and terse in his
progress" (Borell 1976a:314). Borell also credits him with salvaging endocrinology from morally
scientific exclusion through his editorship of the Quarterly Journal of Experimental Physiology an
research. Saved from expulsion from physiology, endocrinology became what he termed the "Ne
[Chemical] Physiology." Thyroid extract, adrenaline, and secretin, with their concrete, respectab
nonsexual applications, helped to legitimate and promote endocrinology. The term hormone was
in 1905 by Ernest Starling, another British investigator, to specify blood-borne chemicals serving
physiological functions. Starling noted that although chemical substances were as important to
physiological regulation as nervous stimuli, their study had been previously overlooked.[”l Gradt
endocrinology itself became a specialty, segmenting off from general physiology.[8l In general
endocrinology before World War I, the main contributors were British and German scientists. Be
the war itself and the increased prestige and funding of American scientific and medical researct
war, initiative then shifted to the United States, although British, French, Dutch, and German re
continued to make contributions.[2]

The Three-Way Split: Genetics, Developmental Embryology, and Reprodt
Sciences

As endocrinology was emerging during the late nineteenth and early twentieth centuries, other ¢
life sciences were also reorganizing. For decades there had been a densely interwoven nexus of
the life sciences grouped around "evolution/heredity/development/reproduc-

tion." The differentiation of this nexus into separate problem structures began with the clari
a sex-related chromosome and the "rediscovery" of Mendel's work in 1900. These new problem
became the bases of emergent and realigned disciplines: genetics, developmental embryology,
reproductive sciences—the three-way split. One of the major literatures in the history of the life
focused on these issues, especially the formation of genetics.[t°] But this ambitious literature ha
reproductive processes.[1]

I turn next to a rather internalist account of this three-way split. I demonstrate how certain
of reproduction were clarified and isolated—in a somewhat sideways fashion—as genetics and
developmental embryology set their own disciplinary agendas. Briefly, two intensive approaches
late nineteenth century—cytology and entwicklungsmechaniker (developmental-mechanical) apg
applied in embryology—began to yield important discoveries at the turn of the century.[*2] Rese:
from a variety of fields and with different skills addressed these problems, working against a sh:
backdrop of debates about the inheritance of acquired characteristics, Darwinism, and the Haec}
assertion that ontogeny recapitulates phylogeny. They also shared research materials: cytologis
predominantly with fertilized eggs; the experimental embryologists applying entwicklungsmecha
approaches worked with both fertilized and unfertilized eggs and embryos.[231 A series of discove
both lines of work between about 1880 and 1910 asserted that hereditary information was born
chromosomes, that there was a sex chromosome related to sex determination, that chromosom
composed of many genes, and that in sexual reproduction fertilization with meiosis was the mee
which hereditary material from both parents was joined in offspring. These discoveries, along wi
other intellectual and social changes, allowed researchers in 1900 to grasp the implications of M
work of 1866.[14]



From 1900 to 1910, the nexus of problems surrounding heredity, evolution, reproduction, a
development began to be segmented by researchers into newly bounded disciplinary formations
of genetics in the United States emerged as a particular set of problems focused largely on gene
chromosomes. The definition of heredity advanced by the new geneticists was largely restricted
sexual transmission of heritable factors from one generation to the next (e.g., Oppenheimer 19¢
1983). As Churchill notes (1979:140), classic American genetics traces its roots to these early
understandings of "sex and the single organism": "Related but significantly different, all three pi
fertilization, development, and gamete production analyzed at the turn of the century] added ug
complete ontogenic cycle. ... Classical geneticists described the first and third of these processe:
essential to the understanding of inheri-

tance. ... [T]he cytological side of classical genetics stands out foremost as the study of sex
namely gametogenesis and zygote production." As cytology joined with Mendelism, attention we
almost exclusively on hybridization experiments and concern over the factorial constitution of th
gametes—genes. Sapp (1983:342) notes that this conceptualization eliminated from the core ac
such a genetics problems of importance to both naturalists and biometricians. Genetics in turn s
into organism genetics and population genetics. The former studies heredity at the individual le\
transmission, and the latter addresses evolutionary problems associated with heredity and varia
populations as groups rather than in individuals.[*5]

This conceptualization of genetics excluded considerations of the chain of mechanisms leadi
cellular differentiation—the traditional embryological problem of development.[2el In Churchill's (
words, the new geneticists "were restrained enough to leave the further elucidation of the ... pr¢
complex of processes, of growth and generation to the embryologist."[27] This still complex web
problems, usually focused through organ systems, remained within the jurisdiction of the new
developmental embryology and was pursued experimentally. This new embryology also set up fi
boundaries for itself, essentially ignoring evolutionary and regenerative problems that had been
concerns (Hamburger 1980). New problem areas had been clarified, as Maienschein argues (19¢
that embryologists had a clearer task in delineating epigenetic development from the organized
cytologists could explore subchromosomal morphological "factors." Pauly (1984) sees these chal
efforts of biologists to move into new areas as part of their broader attempts to expand constitu
markets.

Through these developments, researchers interested in reproduction also acquired a clearer
and potential new constituencies for what would become the reproductive sciences. Crucial for r
research was that problems of heredity and evolution had become scientifically distinct from tho
embryology and reproduction. The delineation of reproduction as a bounded and clarified resear
then accomplished by F. H. A. Marshall (1878-1949), who made precisely such intellectual distir
The Physiology of Reproduction (1910). He stated that the scope of the physiology of reproducti
as a more than adequate set of scientific problems without heredity, variation (evolution), and c
Marshall thus astutely grasped the segmentation processes that were under way at the time. I a
asserting that the reproductive sciences took up "leftover" problems or became a discipline by d
asserting instead that what happened to the problems of reproduction at the turn of the century
largely ignored by historians of twentieth-

century life sciences as they carefully traced the origins of modern genetics and developme
embryology.

The embryologist Frank R. Lillie, who turned to reproductive research after 1917, offered a
delineation of the three-way split in his 1919 text, Problems of Fertilization: "It is commonly sait
are two main problems in the physiology of fertilization, viz.: the initiation of development, or a«
and biparental inheritance. Indeed, so long as we regard fertilization primarily as a problem of p
significance in the life of the organism, we shall miss the more specific aspects of the process . (
fertilization is accomplished, development and inheritance may be left to look after themselves.'
Lillie's call for a retrospective view of fertilization as asserting a third set of problems in the phys
fertilization: the sexual reproductive systems as a third line of work, a new discipline. How were
products joined in fertilization themselves produced? What other processes are involved in fertili
se? What happens in the involved organs before fertilization? The "borderline" nature of these re
problems is evident (e.g., Maienschein 1985d:161). Initially, the boundaries between and amon



these lines of work were unclear. Regardless, drawing on their own varied backgrounds, res
pursued problems that might fall within two or more emergent lines of work or shape a new line
right.r:l

In sum, several distinctive new lines of scientific work—new social worlds—were delineated
clarified during the first decades of the twentieth century as problems of evolution were segmen
Evolutionary theory was preserved, and new disciplines of genetics (both organism- and populat
developmental embryology, and the reproductive sciences were added to the biological crown. F
and social studies of the American life sciences have not usually considered the reproductive sci
one of the lines of work emerging largely from embryological efforts within the interlocked web «
of evolution, heredity, development, and reproduction. They were.

British Initiatives In Reproductive Research

While research on reproduction was conducted in many places, the strongest contributions in thi
twentieth century were made first in Great Britain.[2°] Between the 1890s and 1910, British scie
synthesized a new reproductive physiology through their research and writings.[21] They collecti
a fresh vision of an enterprise, explicitly inviting scientists and practitioners from biology, medic
agriculture to join in the work.

Walter Heape, sometimes affiliate of the Department of Zoology of Cambridge University, [
scientific social world around reproductive research in Great Britain at the turn of the twentieth «
did so through his own research and through his writings, which articulated a broad conception «
problem structure for reproductive research that has persisted throughout the century. In 1890,
began "those researches on the comparative morphology and physiology of the reproductive prc
which he made his name famous" (Marshall 1929:588). Heape's (1894, 1897, 1898) first work i
addressed the menstrual cycle in monkeys, describing the histology of the uterine cycle and incl
account of ovarian changes. Later he studied the menstrual processes of women as well.[23] Hea
paper, "On the 'Sexual Season' of Mammals and the Relation of the Pro-oestrum to Menstruatior
reframed many issues in mammalian reproductive physiology, especially regarding the estrus cy
H. A. Marshall (1929:588) asserted that this "paper will always stand as the first important cont
the comparative physiology of breeding in the higher animals." Heape's second key paper (1905
that ovulation in the rabbit depended on the act of mating and occurred about ten hours afterwe
work, Heape asserted that ovarian activity was conditioned by some unspecified extragonadal st
which he called "generative ferment" (Parkes 1962a). Recent writers regard this article as the in
research on the hypophysiotropic hormones (e.g., Velardo and Kasprow 1972:1-2). Heape's late
focused on sex determination, a central problem in both early British and American reproductive

Sociologically, it is the breadth of Heape's conceptualization of reproduction that is most sic
Heape, who had an eye not only for comparison but also for practical application, clearly envisio
work of the reproductive sciences as directly pertinent to agriculture and medicine. Around the t
century, he published on artificial insemination, ovum transplantation with rabbits, and fertility,
and abortion in sheep. In 1906 he wrote The Breeding Industry, which emphasized the economi
importance of that industry in Great Britain, encouraging better record-keeping and broader apg
scientific methods.[22] His interest in human fertility was addressed in his Sex Antagonism (191:
Preparation for Marriage (1914), which prescribed a very narrow role indeed for women—Ilargely
procreative and preferably silent.[26]

F. H. A. Marshall was not a student of Heape, who taught only briefly. However, Marshall m
(Parkes 1962b:71-2) and then trod firmly in Heape's footsteps in constructing the first full phys
mammalian reproduction. In fact, Marshall's Physiology of Reproduction (1910) was dedicated t«
After graduating in natural sciences from Christ's College,

Cambridge, Marshall obtained his doctoral degree at the University of Edinburgh, working w
Ewart on problems of heredity and reproduction. Marshall worked with Ewart on prolonged inter:
breeding experiments—telegony.[271 At the same time, he undertook work on the problem of the
cycle, first in sheep (at Ewart's own farm), then in the ferret and dog (Parkes 1952-66:ix). Like
researchers in agricultural settings, Marshall had the advantage of access to plentiful mundane r



terms of established herds and farm animals (Clarke 1987).

Marshall was also working under the encouragement of Edward Schafer (1850-1935). Latel
Sharpey-Shafer, he was a professor of physiology at the University of Edinburgh from 1899 to 1
1978:282). It is thus not surprising that in a paper on the dog, published with W. A. Jolly in 190
claimed that the ovary was an organ of internal secretion, relating secretion patterns to the estr
the development of corpora lutea of the ovary, and the role of the corpora lutea in the maintena
pregnancy (Parkes 1962a:72). Marshall also distinguished two types of ovarian internal secretio
and luteal hormones), relating them to their respective roles in the reproductive cycle. It was nc
1920s that his assertions were fully demonstrated as accurate (Parkes 1952-66:x). Marshall lat
Carnegie Fellow and Lecturer on the physiology of reproduction at Edinburgh, returning to Camt
1908 as a lecturer and then a reader in physiology in the School of Agriculture, and editor of the
Agricultural Science .[28]

Heape thus began a synthetic and intersectional tradition in reproductive physiology, which
then refined and articulated. A central argument of this book is that three lines of work—in biolc
medicine, and animal agriculture—were drawn together in the first decades of this century to fol
scientific research enterprise around mammalian reproduction. This was Marshall's (1910:1, em
added) own vision of the problem structure of reproduction: "Yet generative physiology forms tt
gynaecological science, and must ever bear a close relation to the study of animal breeding. In\
volume ... I have attempted, however inadequately, to co-ordinate or give a connected account
groups of ascertained facts which hitherto have not been brought into relation ." Marshall drew t
research from zoology and anatomy, obstetrics and gynecology, physiology and agriculture, antl
and statistics.

Marshall (1910:2) had in mind several explicit audiences for his work, addressing it "primar
trained biologist, but it is hoped that it may be of interest also to medical men engaged in gynae
practice, as well as to veterinarians and breeders of animals." In a preface to The Physiology of
Reproduction, Schafer noted the expanding audiences and markets for reproductive research an
information: "The importance of such

knowledge to the community in general is now becoming recognized, and the interest whict
subject awakens is no longer confined to the medical profession and to breeders of animals. ... |
multiplicity of facts which are set forth, and the manner in which questions of difficulty are discu
have the effect at once of satisfying and of stimulating inquiry in a most important, if hitherto sc
neglected, branch of Physiology" (in Marshall 1910:vii). Marshall's own introduction echoed Sch:
of the prior neglect of the field.

How was this work received? A review in the American Journal of Obstetrics and Diseases o
and Children (E. M. 1911) stated:

There is hardly any doubt that among physicians interest in generative physiology has increased in recent years. ...
we are aware, this is the first comprehensive treatise dealing exclusively with the physiology of reproduction and as
work fills a definite need. The titles of the chapters indicate the wide and catholic scope of this book. ... It may be s
without hesitation ... that we have seen few books in recent years which afford a better sense of satisfaction. The a
reveals a masterly grasp of his subject; the presentation is clear and judicious, and every study of any importance |
generative physiology receives proper consideration. In fact, the references alone should render the book of great v

It is no wonder, then, that Marshall's work became the classic of the field for over two deca
After Marshall's death, reproductive scientist Alan S. Parkes edited later editions, then called Ma
Physiology of Reproduction . Parkes's (1952-66) preface to the third edition noted: "The appear
Physiology of Reproduction in 1910 was an event in the history of biological literature. Here, for
time, was a book containing virtually everything known about the physiological processes involv
reproduction, a book which mapped the present and pointed the way to the future. The work we
immediately acclaimed as a masterpiece and placed Marshall in the front rank of British biologist

Marshall (1910:2) began The Physiology of Reproduction by distinguishing problems of here
those of reproduction: "The all-important questions of heredity and variation, although intimatel
connected with the study of reproduction, are not here touched upon, excepting for the merest |
since these subjects have been dealt with in various recent works, and any attempt to include tt
have involved the writing of a far larger book. Similarly, the subject matter of cytology, as treat
works as Professor Wilson's volume on the cell, is also for the most part excluded." Marshall thu
that the scope of the physiology of reproduction per se provided a more than adequate problem
for the reproductive research endeavor without including problems of heredity



and cytology. He organized the scope and parameters of reproductive physiology into the fc
sixteen areas:

1. the breeding season

2. the estrus cycle in mammals

3. changes in the nonpregnant uterus over the estrus cycle

4, changes in the ovary over the estrus cycle

5. spermatogenesis and insemination

6. fertilization

7. accessory male reproductive organs and insemination

8. biochemistry of the sexual organs

9. the testicle and ovary as organs of internal secretion

10. fetal nutrition: the placenta

11. changes in the maternal organism during pregnancy

12. innervation of the female generative organs, uterine contraction, parturition, an«
puerperal state

13. lactation

14. fertility

15. factors determining sex

16. phases in the life of the individual/life cycle

Thus Marshall conceived the endeavor broadly, and he kept the same organization of the sc
problems of the field in the second edition as well (Marshall 1922).[2°1 Parkes (1952:v) lamentec
Marshall's second edition "missed the very rapid expansion of the subject, especially on the
endocrinological side, which took place during the 1920s."[2] Reproductive endocrinological rese
undertaken by American investigators composed the bulk of this expansion, signaling the shift o
of gravity of the reproductive sciences enterprise from Great Britain to the United States. The st
from the next major standard work in the reproductive sciences: Sex and Internal Secretions: A
Recent Research. Edited by Edgar Allen in 1932, this work largely presented U.S. research unde
1921 with the Rockefeller-sponsored support of the National Research Council Committee for Re
Problems of Sex, and is discussed in later chapters.

Several lines of work in the reproductive sciences were addressed by later British investigat
E. Crew, one of Marshall's students, worked for many years on the problems of sex determinatic
Genetics of Sexuality in Animals (1927) follows in Marshall's tradition of focus on the relations o
morphology to physiology, forging a link between genetics and physiology. Crew (1927:vii) note
"genetic phenomena must be accepted as evidence of the action of a long chain of physiological
during development and differentiation."[32] His book Sex-Determination

(1933), emphasizing its physiology, went through four editions.[231 John Hammond, based ¢
Institute of Animal Nutrition of the School of Agriculture at Cambridge with Marshall, was anothe
pioneer in the reproductive sciences enterprise. In 1925 he published Reproduction in the Rabbi
introduction and an essay on the formation of the corpus luteum by Marshall. This work, along v
Physiology of Reproduction in the Cow (1927), broke new ground in agricultural reproductive sci

As Sir Edward Sharpey-Shafer sponsored and encouraged linkages of British agricultural rej
research to the medical sciences, so too did Alan S. Parkes, Guy Marrian, and Solly Zuckerman.
Parkes earned one of the first undergraduate degrees in agriculture at Cambridge in 1921, wher



was his tutor. He completed his Ph.D. in zoology at Manchester University on factors goverr
ratio. In 1923 Parkes moved to the physiology department of the Medical Sciences Faculty, Univ
College, London (Parkes 1966b:Chapter 1), the site of some of the most advanced nonreproduct
physiological and endocrinological research of the day (Borell 1978). And it was this tradition thi
took up and directed toward reproductive problems. Guy Marrian, a biochemist at University Col
collaborated with Parkes on a variety of reproductive endocrinological studies (Marrian 1967). Si
Zuckerman, based first at the London Zoological Society and later in the anatomy department a
became one of the leading British investigators of reproductive phenomena, especially in primat
primary foci were the ovary and oogenesis, hormones of the reproductive cycle, and the prostat
this work was collaborative with Parkes (Zuckerman 1930, 1970, 1978). In 1930 the (British) M
Research Council, in response to numerous applications for hormone research, established a Col
Sex Hormones with Marshall as chair and Parkes as secretary. Though this committee was short
seems to have improved the status and recognition of this research area: in 1932 Parkes was ce
National Institute for Medical Research at Hampstead to work on a wide variety of problems in
endocrinology.[25]

Within fifteen years of the publication of Marshall's text, there were three major centers of
reproductive research in Great Britain: at Cambridge, Edinburgh, and University College, Londor
on reproduction in Britain was ambitiously conducted under biological, agricultural, and medical
Moreover, the medical and agricultural research efforts, sponsored respectively by the governm
Medical and Agricultural Research Councils, were formally brought together by consultative arra
between the two councils and by grants from both for common biological problems.[2¢1 A rather
pattern characterized American developments.

Forming The American Reproductive Sciences, 1910-25

During the years after 1910, reproductive research in the United States began to develop in biol
medicine. Research initiatives on reproductive problems in agriculture lagged some years behinc
investigators based in American agricultural institutions were themselves generally trained in bic
(usually zoology).[3 My selection of the year 1910 as the beginning of modern American reproc
research is based first on Marshall's establishment of the scope and parameters of a modern reg
science, second on the clarification through the three-way split of distinctive lines of work in ger
developmental embryology, and the reproductive sciences, and third on certain specific events i
reproductive research. Of course researchers in the United States were pursuing problems that {
Marshall's parameters before 1910. But subsequent developments in the United States echoed |
articulation of reproduction as a line of scientific work. Such specific events included, for exampl
of the physiological processes of fertilization begun in 1910 by Frank Lillie at Chicago and his stu
especially E. E. Just, which lasted to about 1921, and Leo Loeb's (1911) demonstration of the fa
presence of a corpus luteum in the ovary inhibits spontaneous ovulation in mammals.[32]

The porousness of disciplinary and professional boundaries is salient here. At the turn of the
neither biologists nor medical scientists could limit their research to established lines of work be
of these lines of specialization had not yet fully emerged. It was a focus on the physiology of pal
reproductive processes, such as fertilization or the estrus cycle, that organized the problem stru
research after ca. 1910—as framed by the researchers themselves. And fertilization as a scientif
for example, could be claimed by embryologists and reproductive physiologists alike. Thus my s
1910 as the moment of formation of the modern American reproductive sciences is sociological i
founded in specific discoveries of the reproductive sciences.

There was no parallel articulation of Marshall's parameters of the physiology of reproductior
United States until Frank Rattray Lillie presented "A Classification of Subjects in the Biology of S
National Research Council Committee for Research in Problems of Sex in 1922. Below is an over
classification:

I. The Genetics of Sex
1. The inheritance of sex and of sex-linked characters

2. Cytological (sex chromosomes)



II. Determination of Sex

1. Genetic or zygotic factors in determination of sex
2. Environmental factors in the determination of sex
3. Interpretation of sex ratios with reference to sex-determining factor
I1I. Sex Development; Differentiation of Sex
1. Descriptive, normal (including hermaphroditism)
2. The problem of sex hormones
a. Histological
b. Experimental
C. Chemical
3. The study of other [internal secretions]
Iv. The Problem of Sex Inter-Relations [sexuality]
V. Sex Functions
1. Variations of sex glands under experimental conditions: (transplantati

vasectomy, X-rays and other radiations, antibody injections, vital staining,
physiology of the sex glands)

2. Sterility (incompatibility of gametes, other causes, experimentally produced
VI. Systematics of Sex in Animals and Plants (Aberle and Corner 1953:102-4)

Aimed directly at a major funding source, Lillie's articulation was much broader than Marshi
included explicitly genetic aspects.[221 Although Lillie made no explicit mention (at least not in th
of his classification) of reproductive research as an intersection of efforts in biology, medicine, a
agriculture, his listing certainly included topics of concern to investigators in all these fields.

Table 2 details the major contributors by profession, the major problem structures by profe
central foci of their work, and their primary research materials in the United States from ca. 191
The researchers noted here compose what I have called the first generation of American reprodi
scientists.[40]

One fundamental feature of reproductive research in the United States is the difference in &
across the three professions that addressed it: biology, medicine, and agriculture. Problems in tl
sciences can be conceived in various ways: analytically, by organism, by organ system, by locat
biogeography), by environment (e.g., ecology), and so on. In addressing reproductive problems
tended to focus on analytic problems (sex determination, sex differentiation, fertilization); medi
scientists focused on the organ system (reproductive system); and agricultural scientists focuse
reproductive phenomena in particular domestic animals (sheep, dairy and beef cattle, swine, an
This pattern reflected the different audiences, sponsors, and consumers of the research produce
profession. Biologists' focus on analytic problems re-

TABLE 2 The American Reproductive Sciences ca. 1910-1925: Professions and Major Problem Structures

Biology Medicine Agricultur
Focus of Problem analytic problems reproductive organ system and domestic organisms
Structure analytic problems problems

Unit of Analysis species humans (individual) populations of selec



Problems Sex determination/differentiation: Ovary: L. Loeb 1911 Acai 1920 Sex determination/dif

Addressed Lillie 1916, 1917a, b twinning:
Reproductive Mammary gland: Myers 1917 Lactation: Gaine:
endocrinology: Lillie Brody et al. 1
1917a, b L. J. Cole 1¢
Reproductive cycle: Estrus cycle: Stockard and Estrus cycle: McKenzit
Hartman 1920, 1921 Papanicolaou 1917 (guinea pig);
(opossum) Evans and Long 1920 (rat);
E. Allen 1922 (mouse) Corner
Fertilization: Lillie 1923 (monkey);
1916a, 1919 Papanicolaou 1926
Just 1919
Corpus luteum: Corner 1915, Artificial insemination
1921b;

Papanicolaou and Stockard 1920;
Papanicolaou 1926;
Long and Evans 1922;

Loeb 1923

Testicular function: Reproductive endocrinology:
Moore 1919, 1923; Allen and Doisy 1923;
Painter 1922, 1923; Evans and Long 1921, 1922
van Wagenen 1924

Hypophysectomy:

Crowe 1910 Smith

1917

Fertility: Hartman 1924

flected their commitments to developing and moving through "basic" scientific problem stru
their unit of analysis was the species. Physicians' focus on organ systems reflected the establish
of labor in medicine and its patterns of specialization by organ system for delivery of clinical ser
units of analysis were both individual humans and human populations. Agricultural scientists' foc
also based on the extant division of labor in animal agriculture, which was by type of organism;
of analysis was populations of those organisms.[#1] Despite these differences, an intensive mutu
concerns prevailed across these professional situations. Their differences were in emphasis rathe
substance, and often these reproductive scientists had more in common with each other, at leas
intellectually, than with colleagues within their own professions.

As table 2 shows, the major problems addressed during the 1910-25 era lay in basic repro¢
physiology, from fertilization to sex differentiation to the estrus cycle in females, with both medi
agricultural scientists focusing on the latter problem. Reproductive endocrinology was emerging
(e.g., Allen and Doisy 1923).[#21 Between 1900 and 1925, considerable work, both in the United
abroad, addressed the functioning of reproductive organs such as the corpus luteum and relatiol
between these organs and the growth of cancerous tumors.[22l Despite its focus on cancer, this"
contributed to the reproductive research endeavor.

Embryological Origins

As we have seen, British initiatives in the reproductive sciences came largely from researchers ii
and agricultural institutions (both physiologists and anatomists) and were encouraged by develo
physiology and endocrinology. In contrast, U.S. initiatives in biology, medicine, and agriculture «
much more from work in embryology. Embryological origins were characteristic of initiatives in ¢
professional situations of biology, medicine, and agriculture.

The vast majority of early American reproductive scientists pursued embryological problem:
simultaneously with their reproductive work. Below is a list by profession of reproductive scienti:
embryological investigations, noting the materials on which they pursued this work.

Biological Researchers



1. Frank R. Lillie (1908, 1917a,b): chick and freemartin calf

2. E. E. Just (Manning 1983): marine invertebrates
3. Carl Hartman (Vollman 1965): opossum and primates

Medical Researchers

Charles Stockard & George Papanicolaou (1917): guinea pig
Edgar Allen (1922): mouse
George W. Corner (1981): pig, human and primates
Herbert Evans (Amoroso & Corner 1975): humans, birds, vertebrates

George Bartelmez (Bodian 1973): humans, birds and primates

S I e o I

Phillip E. Smith (1917): frog and rat

Agricultural Researchers

1. Leon J. Cole (1917): freemartin (calf)
2. Frederick F. McKenzie (1926): pig
3. Emil Witschi (1932): amphibia

Even some of the latecomers to the field began from explicitly embryological work, including Gre
Pincus, a reproductive endocrinologist and key developer of the birth control pill (Ingle 1971). S
investigators were led to reproductive problems in the course of pursuing explicitly embryologic:
Here I focus on two classic researches: Lillie's work on the freemartin calf and Papanicolaou's or
cycle of the guinea pig.

Lillie's Freemartin Research

Lillie's research on the freemartin, described earlier, was perhaps the most famous piece of repr
science to come out of the Department of Zoology at the University of Chicago. According to Lilli
bovine freemartin was a "natural experiment." Lillie's research (1916b, 1917a,b) ultimately reve
freemartin is a sterile female co-twin to a male, from a separate egg, but whose chorionic vesse
(placentas) have merged with the male's in utero, allowing crossing of blood systems. That bloo
chemicals—hormones—were consequential in embryological development was the major finding
work.

The research began in 1914 when the manager of Lillie's private farm sent him a pair of twi
fetuses with their membranes intact.[#2] Leon J. Cole, of the Department of Experimental Breedi
College of Agriculture, University of Wisconsin, heard of Lillie's work on this problem and contac!
hopes of correlating their efforts. Cole's department was working on multiple births in cattle: tw
monsters, and freemartins.[#5] There was considerable sharing of materials between the two em
centers of reproductive science because the freemartin problem was important to both.[#e1 Lillie
group relied primarily on the Chicago stockyards for freemartin material, acquired through a fort
Swift and Company abattoir and through the special efforts of the depart-

ment's collector. Lillie noted that "every uterus containing twins below a certain size from a
slaughter house is sent to me for examination without being opened."#7]



Lillie first investigated whether the twins came from the same or separate eggs. Prior resea
argued for male twins from the same egg, largely because the twins were monochorial (attachec
placenta), a phenomenon usually associated with one-egg twins. However, it did not make sens
that only one of a pair of male twins would be affected in utero. Lillie, who began to examine co
(sites of recently released eggs) in the ovaries, wrote Cole: "I am faced with the irritating difficu
most of the uteri are received with one or both ovaries missing," making it impossible to determ
whether one or two eggs had been released.[28] Sufficient material gradually was amassed to de
that there had consistently been two corpora lutea (one in each ovary), and two originally separ
chorionic vessels (placentas) had fused in utero. Since the freemartin usually possessed mammi:
and both female and male external genitalia, and since if it were male, sex ratios would be strar
skewed, Lillie (1917a,b) concluded that it began as a female.

In 1916 both Cole and Lillie published early abstracts of their work in Science . Cole, reflect
more genetic concerns, focused on sex ratios. Lillie (1916b:612, emphasis added) focused on se
differentiation through the exchange of blood between fetuses: "If one is male and the other fer
reproductive system of the female is largely suppressed, and certain male organs even develop
female. This is unquestionably to be interpreted as a case of hormone action. It is not yet detert
whether the invariable result of sterilization of the female at the expense of the male is due to n
precocious development of the male hormones, or to a certain natural dominance of male over f
hormones ." In his classic paper, published in 1917, Lillie emphasized that a vascular connectior
the fetuses is requisite for development of a freemartin, and that influences of blood-borne horn
acting on extant rudiments in the bisexual embryo stage. He concluded (1917a:415): "The cour
embryonic sex-differentiation is largely determined by sex-hormones circulating in the blood." F
one of the images that appeared in Lillie's article.

Such research continued at Chicago for some years.[#9] Lillie noted that the work had "wide
application than we expected ... embryonic and astomoses blood vessels may have quite differe
different animals."[=°1 Lillie also found that intersexes in goats and swine may be genetic rather
hormonal in origin.[511 In 1917 he had thought that sex hormones were intensifiers of gene actic
1932 subsequent research had demonstrated the complete absence of sex differentiation in the
sex hormones (Lillie 1932:1-11, esp. 6; Danforth 1932). The freemartin work generated consids
interest in agricultural, popular sci-

[Full Size]

Figure 1.
Lillie's freemartin research materials, Lillie (1917a).

ence, and medical circles. One popular article noted: "Twins in cattle may be about two per
births in some breeds and the two sexed twins form about half of all the twin births, making the
sterile cows that produce no milk of economic importance to the dairy industry."[521 This work de
connections among Lillie's group and agriculturally oriented centers of reproductive science heac
at Wisconsin and by F. A. E. Crew at Edinburgh.[=31 Lillie's work is also cited as pathbreaking in t
developing theories of immunological tolerance important in medicine (Billingham and Beer 198:
concerns were indicated by a popular science service's request to Lillie for a simple account of it
"There is a wide public interest just now in the subject of endocrinology. In fact the public seem:
it up as a fad in succession to the Freudian complexes now going out of fashion."[54]



The importance of the freemartin work was multifold. First, the work clearly demonstrated |
influence on sex differentiation in utero. Thus the production of sex, a classic turn-of-the-centur
problem, involved not only genetic but also physiological processes. Second, the freemartin rese
"introduced biologists to the problems of the nature, origin, and action of sex hormones at a tim
almost nothing was known about the subject" (Willier 1957:219). One might even say that Lillie
endocrinology into the embryology of his day.[*51 Third, problems of sexual differentiation that tl
posed were central to several other major reproductive investigations, including work by Emil W
Moore, and Dorothy Price.[5°]

The thorny problems of what "determines" sex versus what "differenti-

ates" organisms by sex during development that so absorbed Frank Lillie are classic examp
"boundary line" research. Star and Griesemer (1989) have found that such problems often beco
"borderline sinkholes," unresolved and commonly ignored. In fact, some years after his original
(1932:5) reasserted that "we must make a radical distinction between" the two, with sex detern
chromosomal (genetic) and sex differentiation, in higher animals, as hormonal. That distinction
held. Over seventy years after the freemartin research, many aspects of these problem have ye
clarified and remain quite challenging.[571 The biologist Anne Fausto-Sterling (1989, 1993, 1998
that these problems may be particularly complicated by the sustained view among scientists tha
dimorphic (divisible into two categories) rather than continuous, despite much empirical evidenc
contrary. The confounding of sex and gender by many reproductive scientists, and their commit
dimorphic sex and to gender differences, may be contributing to the scientific problem.

Papanicolaou’'s Vaginal Smear

The second classic embryological investigation leading to important, explicitly reproductive rese:
that of George Papanicolaou at Cornell Medical College in New York City (Stockard and Papanico
1917a,b). Charles Stockard was a zoologist by training who had been sponsored for the position
anatomy at Cornell by Franklin Paine Mall, chair of anatomy at Johns Hopkins. Mall felt that the "
experimental anatomy lay in recruiting from the ranks of more experimental zoology, thereby pi
border crossings (Corner 1960:181). Stockard began working in teratology while a student of Tt
Morgan at Columbia (Oppenheimer 1984) and was interested in the influence of chemicals upon
embryos. He began studying effects of alcohol on guinea pig embryos in 1909 (Pauly 1996).

Through sponsorship by Morgan, Papanicolaou joined Stockard in these efforts as an assistz:
anatomy at Cornell in 1914. Papanicolaou held a Greek medical degree and a German doctorate
He had worked on sex determination in Munich, a project he resumed at Cornell using guinea pi
same colony that supplied Stockard's research. While historical accounts vary, it seems most lik:
Papanicolaou initiated the use of vaginal examination and vaginal cell smears on slides to ascert
estrus cycle stage in order to obtain ova at precise stages of development for his own work on tl
of sex determination.[=81 He studied cells from the guinea pig vagina throughout the estrus cycle
determine whether stages of estrus could be indicated by the changing composition of those cell
cycle.

The answer was a clear yes. But the implications of this research for reproductive investigat
far beyond Papanicolaou's initial modest goals. The stages of the estrus cycle could be determin
microscopically examining smears of easily accessible cells, a procedure that could be done on a
basis without surgery or sacrificing the animal. Moreover, such cells could serve as indicators of
from normal phasing due to ablation (removal) of hypothesized hormone-producing organs, and
transplantation of hormone-producing organs, and/or injection of hypothesized hormone extract
animal. And the indicator was not expensive to obtain, nor were the animals! Cheap, fast, and a
technical research goals rarely achieved simultaneously.

Each of these dimensions of the smear technique—speed, accuracy, and low cost—gave inv
latitude and flexibility. They could "infer what was happening in the internal reproductive organs
inspecting them directly," an extraordinarily powerful advance (Zuckerman 1970:22). Because ¢
known about the sequence of events of the estrus and menstrual cycles, not until these events \
precisely determined and cataloged could experimenters guage the alternations effected by abla



transplantation or injection. Intervention for clinical or other reasons was dependent on hisi
then painstakingly determining these gradual changes. The significance of earlier contributions ¢
and Austrian gynecologists lay precisely on this point. In the 1870s, they had cataloged the effe
female castration during the period when oophorectomy (removal of the ovaries) was a popular
for dysmenorrhea and certain neuroses. Later, Emil Knauer (in 1896) and Josef Halban (in 1900
that the ovary probably produced some special substance that normally maintained the uterus (
1985:12, Corner 1965). The vaginal smear technique permitted systematic examination of the t
activity of different organs imputed to produce such hormones.

Ironically, having such accurate, cheap, and accessible indicators in laboratory animals was
viewed as important to the production of laboratory animals in colonies, especially but not exclu
embryological research![=?1 The other implications of the technique were appreciated quickly, an
central to many reproductive endocrinological investigations. For example, while developing a cc
mice for a course in embryology, some of the implications of his morphological work drew Edgar
pioneering investigations in reproductive endocrinology. He and Edward Doisy, a biochemist, soc
the first isolation of a reproductive hormone, active ovarian follicular extract (Allen and Doisy 1€
1932).

The smear method also became a primary means of studying the estrus and menstrual cycl
different animals. Here Papanicolaou's work was followed quickly by Long and Evans's parallel ef
the rat (1920,

1922), Edgar Allen's on the mouse (1922), Corner's on the monkey and sow (1921b, 1923)
on the opossum (1923), and Evans and Cole's work on the dog (1931). Agricultural animals stuc
included the cow, ewe, mare, and sow.[®1 As Evans (1959:vii) later noted, "It appeared, indeed
that the application of the vaginal smear method would be all that was required to segment the
the estrous cycle in all animals ... [but] the beautifully distinct changes in the vaginal lochia of s
rodents were peculiar for the smaller forms." Only in the dog was the estrogen level high enoug!
pronounced vaginal changes. But Papanicolaou, deeply committed to cytology (1933), pursued t
cytological smear as a potential indicator of something in women. He ultimately found that a vac
could indicate potential and actual pathological changes in the cervix and uterus useful for diagr
cancerous, precancerous, and other abnormal conditions. The "Pap smear" is now the most wide
cancer screening technology in the world.[511 Papanicolaou also attempted early pregnancy dete:
through smears, but the Ascheim-Zondek urine-based test proved more successful (Carmichael

In addition to the two classic investigations of Lillie and Papanicolaou, the importance of err
work for the development of reproductive sciences was reflected in the inclusion of a major chag
embryology in Sex and Internal Secretions (Willier 1932:94-159), the American "bible" of repro
sciences, first published in 1932.[621 George Corner, (1961:ix-xii), in his foreword to the third ec
stated: "To the embryologists of Europe and America we owe in large part also the successful ar
the mammalian reproductive cycle that has been achieved during this half century." That is, like
theory and genetics in the United States (Gilbert 1978, 1987, 1991), the American reproductive
also have embryological origins, however long ignored.

It can seem surprising or counterintuitive that problems of reproductive physiology and enc
were pursued in America in the early twentieth century predominantly not by physiologists but t
zoologists and anatomists, most with backgrounds in embryology. Addressing this historical prol
Long (1987) undertook a statistical analysis of the disciplinary affiliations and identities of "sex
researchers" publishing in the American Journal of Physiology from 1923 to 1947. While only ab
third identified themselves primarily as physiologists, two-thirds were members of the American
Physiological Society. Long argues that sex researchers, regardless of discipline, gained many b
through associating with the prestigious physiological society and journal. Prestige and legitimac
important cultural resources and goals for early reproductive scientists whether they considered
anatomists, zoologists, physiologists, or endocrinologists.

The freemartin work supported the endocrinological direction of Ameri-

can reproductive sciences. Then, because of its incredible value as an indicator and its ease
vaginal smear led many investigators from different disciplines and professions into this new doi
reproductive research. By 1925 the reproductive sciences were fully initiated as integrated lines
scientific work, with emphasis shifting from classical physiological work to an explicit biochemice



endocrinological focus.

Doability And The Rise Of Reproductive Sciences

Reproductive research had long been viewed as controversial by some constituencies because of
association with sexuality and clinical quackery, and because of its potential capacity to alter "n:¢
patterns of reproduction and create "brave new worlds" (Clarke 1990a). Why would so many inv
of considerable stature and renown nevertheless pursue reproductive research between the two
wars? I argue here that they did so because, after 1917, reproductive research was highly "doat
research, especially when compared with embryology at the time.

Fujimura (1987, 1988) put forward the concept of the "doability" of research: assessing wh
specific line of work (a set of investigations focused on a particular set of problems) is feasible a
worthwhile to undertake at a specific time and place. To construct doable problems, investigator
assess their particular needs for doing the actual experiments or other aspects of investigation,
organization and commitments of the laboratory or other research site, and the support of vario
available in wider scientific and related worlds for doing that work. Doability thus requires invest
fit or align their research problems simultaneously across experimental capacities, laboratory or
and direction, and the broader worlds of fiscal, scientific, and extrascientific support. Before beg
work, scientists must both pull together and articulate a wide array of requisite elements to mak
as possible, given the circumstances, that results recognized as worthwhile will emerge downstr
concept of doability provides a framework for examining the rise of American reproductive scien
the three-way split. The question is whether the emergent and newly bounded disciplines (gene!
developmental embryology, and reproductive sciences) all offered researchers equally attractive
highly "doable" research after 1910. The question must be answered at the levels of the experin
laboratory, and wider social worlds.

Doable research in genetics preceded that in reproductive physiology. Key to increased gen
research at the experiment level after 1910 was the use of Drosophila, corn, guinea pigs, and ct
major research materials—the "right tools for the job."[¢3] As Ross Harrison

(1937:370), a noted embryologist from Yale, commented, "Much progress has depended ug
fortunate findings of organisms that illustrate this or that principle clearly or such as submit to t
ruthless experimentation." In terms of laboratory personnel, histories of genetics fully document
adequacy of staffing (Rosenberg 1967; Mayr and Provine 1980).

Doability must also be assessed at the level of the social world, which is more complicated.
the likelihood of research payoffs from pursuit of the line of work, the wider scientific legitimacy
of those problems, and fiscal and other kinds of support for research. It also includes, with varyi
of salience, the social legitimacy of those problems. In genetics, the initial investigations that tri
three-way split were immediate proof of the doability and probable high payoffs of genetics rese
scientific legitimacy of problems of heredity and evolution had been well established for centurie
intensified after Darwin (e.g., Cravens 1978). Because genetics research was cheap at the time,
support was initially not a serious issue. Wider scientific support was extensive among both agri
breeders and biologists. Through enhanced control over hereditary processes in plants and anim
genetics promised tremendous profitability. Moreover, the eugenics movement provided broad s
legitimacy for pursuing enhanced control over heredity in humans. By 1915, The Mechanism of |
Heredity, by T. H. Morgan and his associates, had fully established this line of work.

Highly "doable" research on reproduction began with Papanicolaou's work in 1917. The vagi
technique for obtaining an indicator of estrus stage was as potent for the development of reproc
sciences as the visible chromosomal structure of Drosophila was for genetics. Taking speedy ad\
applicable results such as the smear technique is important in constructing doable problems. Th
freemartin investigations of Lillie and his associates immediately linked this work to cutting-edge¢
endocrinological problems. Both studies triggered the flood of reproductive investigations in biol
medicine, and agriculture noted earlier. The development by P. E. Smith (1916, 1927, 1932) aft
hypophysectomy techniques (the surgical removal of the anterior pituitary without brain or othe
permitted finer-grained assessments of the biological activities of hormones, and such technique
often used in conjunction with vaginal smears. Having "golden hands" in doing hypophysectomie
also be a major factor in career advancement (Greep, personal communication).

In the laboratory, the biochemical nature of the endocrinological thrust of reproductive scie



quickly led investigators into collaboration with biochemists.[¢4] These collaborations took di
forms at various research centers, although the reproductive scientists rather than the biochemi
have established the research agendas, as Kohler (1979, 1982) has

argued. For example, George Corner at Rochester hired biochemist Willard Allen. Similarly,
Fevold served as a research chemist in the laboratory of Frederick Hisaw, first at Wisconsin and
Harvard. In Herbert Evans's Institute at Berkeley the chemist was Choh Hao Li. Lillie and his coll
Chicago worked closely with Fred Koch of the Department of Physiological Chemistry. And Edgar
Washington University in St. Louis worked closely with Edward A. Doisy, a professor of biochemi
School of Medicine.esl

However, the greatest change occurred with regard to scientific and social legitimacy and si
the wider social world level. Beginning in the 1910s and increasing after World War I, the birth ¢
eugenics, and neo-Malthusian movements raised reproductive topics as appropriate to public for
Prestigious activists from these movements, including many scientists, also countered the illegit
had slowed the development of reproductive research. Another upsurge of fiscal and social supp
reproductive research during the interwar years came through the National Research Council Co
Research in Problems of Sex. This committee, which existed from 1921 to 1962 (National Acade
Sciences 1979:v), was funded by prestigious Rockefeller and other philanthropies. By establishir
and present" boundary between the reproductive sciences and sexology, and by capturing the c
for basic reproductive research (as described in the next chapter), these scientists simultaneous
legitimation, funding, and a strong basic research identity. Powerful sectors in American society
supported enhanced scientific control over nature in many forms. Doability must also be assesse
broader context of expanding the production of scientific research and its downstream applicatic

But doability is a relative phenomenon and must be assessed comparatively. This is particu
research at the turn of the century because of the highly porous nature of disciplinary and profe
boundaries that permitted investigators to move relatively easily in new directions. I have noted
research in both genetics and reproductive sciences was very doable during this era. In contrast
argued, after the exciting flood of experimental work between 1890 and 1910, embryology expe
slump between 1910 and 1925. Ross Harrison (1937:370) of Yale, a leading American embryolo
lamented in print that embryology had been doing poorly from 1910 to 1925, the very years the
formation of American reproductive sciences and dramatic growth in genetics: "The fertility of tt
embryology] seemed to have suddenly run out and tillage no longer worth while. What more hu
than the gold rush to genetics and general physiology. ... Later came another gold rush to endos
now perhaps at its height."

Willier and Oppenheimer's (1964) collection of classic papers in the

history of embryology also illustrates this slump. The volume includes six articles from 188¢
nothing between 1908 and 1913, only four articles between 1913 and 1924, and nothing else ur
Moreover, two of the articles published between 1913 and 1924 were by Lillie, one on fertilizatic
another on the freemartin. Both can be viewed as works in the physiology of reproduction rathe
embryology. Of the other two articles, one was written by Charles M. Child on susceptibility grac
the other was by Hans Spemann and Hilda Mangold on the organizer concept; neither line of wo
highly productive in the long run, although Spemann was awarded the Nobel Prize in 1935 (Har
1980). During this period, doable lines of work in embryology failed to produce advances and th
viewed as comparatively dull: "Embryology ... appeared increasingly to be in some disarray" (Hc
Witkowski, and Wylie 1986:111-12; Gilbert 1991).

Thus while embryology was exerting less attraction, genetics and the reproductive sciences
exert more, and both younger and more established scientists were drawn into these emergent
work. For example, Allen (1979:123) stresses that "the agricultural climate around the turn of tl
century ... emphasized genetic transmission rather than embryonic differentiation as the crucial
be understood." Like genetics, then, the reproductive sciences were an "open territory" drawing
investigators into a new field as American biology expanded. Investigators in either field could ¢
doable problems. They could meet immediate research needs, produce good scientific work with
ease, obtain funding and other kinds of legitimacy, develop their individual careers, build labora’
centers of focused research, and help found new disciplines and subdisciplines. Clearly, both ger
the reproductive sciences profited greatly from embryology's loss.



Conclusions

The late development of reproductive physiology is explained largely by its illegitimacy and by ti
preoccupation of biologists at the turn of the century with problems of heredity and evolution. O
basic mechanisms of heredity had been identified and placed within the new discipline of genetic
problems of reproduction and developmental embryology could cohere. The determination that |
regulate many general physiological phenomena in addition to nervous system regulation gave i
all of endocrinology. Core research problems pursued to 1925 included mechanisms of sex differ
fertilization, the estrus cycle, and the isolation and synthesis of gonadal hormones.

Much early American reproductive research had its origins in embry-

ological efforts. A slump in developmental embryology between about 1910 and 1925 appei
led many workers to abandon that field for highly "doable" work on explicitly reproductive and g
problems. I would extend Fujimura's definition to assert that doability generally implies some kil
profitability, for almost all research done in twentieth-century America has been pursued or at le
justified on such practical grounds—regardless of profession. The practicality of the split betwee
developmental embryology and genetics was not merely a matter of efficient research organizat
competition for resources but also a reorganization that clarified the productive capacity of a ne)
work—genetics—that would rapidly prove itself in terms of profitability in plant and food animal
production. Nor did the reproductive sciences hide behind the skirts (or more accurately the trot
embryology but, despite moral opprobrium, initially claimed its identity boldly as "the biology of
similar practical payoffs. "What counts" in the American life sciences may itself be distinctive. As
and his associates (1986:111) have noted, "All the more intriguing then is the question of why i
United States that the 'split' between embryology and genetics occurred so prominently." The st
of reproductive sciences was also prominent in the United States, despite its general lack of recc
the history of biology and medicine. Indeed, if we seek an "ecology of knowledge" (Rosenberg 1
the conditions of its production, we must also ask, "What science counts to whom and under wh
conditions?"

By 1925, reproductive research was fully initiated as a modern line of scientific work in Ame
biology, medicine, and agriculture. But, despite its broad applicability, it remained a relatively
endeavor involving only a handful of researchers. In the next fifteen years, the scientific world o
reproductive research would coalesce around endocrinology and become a full-fledged enterpris
largely through the fiscal sponsorship and legitimacy bestowed upon it by the National Research
Committee for Research in Problems of Sex, which was formed in 1921. This highly prestigious,
Rockefeller-funded entity was fundamental to the making of not only the national but ultimately
international reproductive arena for the rest of the century. We turn next to the story of this cor
which involved the construction of yet another set of disciplinary boundaries, this time with sexc

Chapter Four
Seizing the Means of Studying Reproduction
The NRC Committee on Problems of Sex

Between 1921 and 1941, American reproductive scientists led by Frank R. Lillie successfully seiz
means of studying reproduction by redirecting the mission of the National Research Council Corr
Research in Problems of Sex (NRC/CRPS). In short, they captured the sponsor. They did so thro
strategic use of arguments for basic research, and they redirected the mission from what we wo
term sexology to basic reproductive science with a major emphasis on the enterprise's emergen
activity of reproductive endocrinology. By 1931, this redirection of research effort was recognize
of ultimate sponsor funding from a social action agency (the Bureau of Social Hygiene) to a bion



research agency (the Natural Sciences Division of the Rockefeller Foundation). Scientists were s
funding, legitimacy, and autonomy for the reproductive sciences during their vulnerable years of
and coalescence as a scientific enterprise. They were stunningly successful, simultaneously achit
several goals: broad legitimation for reproductive research through association with the Nationa
Council (NRC); significant funding; direct relationships between major centers of the reproductiv
enterprise and a major biomedical research sponsor, the Rockefeller Foundation; and a "basic" r
identity for the reproductive sciences.

The coup of achieving major sponsorship for two decades fundamentally shaped the organi:
context and infrastructure of the reproductive sciences in ways that are manifest even today. It
in the NRC/CRPS, that the American version of the division of labor between sexology and the re
sciences was forged. It was here that key aspects of the research agendas of each discipline wel
articulated. And it is here that I challenge Foucault's (1978:54-55) assertion that sexology and-

ductive sciences were not mutually constitutive. I argue instead that many aspects of what
count as sexology and as reproductive science, at least in the American context, were hashed o1
committee between 1921 and 1941. Ongoing negotiations among a heterogeneous cast of chare
divergent commitments to knowledge production yielded competing agendas for funding. The be
reproductive sciences seized the day.

In forming their enterprise, reproductive scientists frequently confronted powerful demands
various audiences, including funding sources. These scientists felt they were being asked to eng
they saw as either unscientific, beyond the scope of their envisioned enterprise, and/or threaten
autonomy over their work. This conflict arose in part because actual and potential clinical and ag
of the reproductive sciences were manifold and comparatively transparent even to lay audiences
because the boundaries of the reproductive sciences were permeable at this time, especially but
with sexology. To retain their autonomy and control, the main strategy reproductive scientists d
manage such "external" audience demands was the making of arguments for basic research. Th
assert that "basic" research should have priority over clinical and applied efforts—that it should
first and foremost. Such research could, of course, safely take place under biological, medical, o
agricultural institutional auspices—far removed from the taint of human sexual interaction. Repr
scientists further argued that through basic research all of the diverse, conflicting clinical and ag
and desires of their various audiences, sponsors, and consumers could ultimately be met.

In constructing "basic" reproductive sciences in the 1920s, these investigators quickly beca
embroiled yet again in the problematics of boundaries. In the last chapter we saw how scientists
reproductive problems benefited from new boundaries constructed around other disciplines (e.g.
and developmental embryology), which also served to demarcate their own. In this chapter we ¢
the construction of a boundary between the emergent reproductive sciences and the discipline tl
come to be called sexology —studies of sexuality mostly in humans. Here it was reproductive sc
themselves who crafted many of the boundary markers, since many individuals and groups seek
scientific studies of sexuality would have been more than pleased to have their work included ur
rubric "the problems of sex" supported by the Committee. Havelock Ellis, Magnus Hirschfeld, Ric
Krafft-Ebbing, Sigmund Freud, and many others were constructing new conceptualizations of se:
seeking scientific legitimacy for their endeavors as well.[2]1 Among other research, they sought a
erotics, an anatomy and physiology of sexuality, pursued as the "scientific study of sex." Gradue
and others began to frame human sexuality as falling within an emergent social sci-

ence of "sexology." In this chapter we see how reproductive scientists constructed such wol
separate from the natural sciences' biological studies of mammalian reproductive system phenoi
even from most animal sexual behavior. What would ultimately distinguish sexology was its (aln
exclusive focus on humans as objects of study. This emphasis allowed such research to be fram«
science and hence beyond the scope of NRC sponsorship.

The strategic arguments for basic research made vociferously and effectively by reproducti\
were part of their broader effort to construct a legitimate, autonomous, authoritative, and well-f
reproductive sciences enterprise. Such arguments were used both within and by the NRC/CRPS
persuade, trade off, manipulate, and coerce (Strauss 1991) support of basic reproductive scienc
such arguments are now considered classic rhetoric for the legitimation of scientific research, be
1920 and 1940 they were relatively new. They were also being used in innovative science plann



policy development schemes, especially within and by the NRC (Kargon and Hodes 1985:3C
1989).

Given the chronic problem of social and scientific illegitimacy confronted by reproductive sc
arguments for basic research were especially apt. The aura of supposed neutrality and objectivit
associated with basic research was invoked, providing scientists with the proverbial ten-foot polt
which they could touch reproductive organs with propriety. Basic biological research arguments
deleted sexuality from the research agenda. Such arguments were used successfully to develop
institutional arrangements to benefit the larger enterprise. Analytically, they were arguments re
core activity of the enterprise—basic research first and foremost, and largely in reproductive enc
Such activities may be particularly characteristic of the early stages of construction of a scientifi
(Coleman 1985).

Reproductive scientists used arguments for basic research in a variety of settings and with .
other significant social worlds within the larger arena of human reproduction. In this chapter, I ¢
one particular interactive setting that included a research-sponsoring agency (the NRC/CRPS) ar
funding sources (the Bureau of Social Hygiene and the Rockefeller Foundation). The chapter is tl
analysis of the interactions between an emergent scientific discipline (the reproductive sciences)
related social worlds (sponsors and funding sources).[21 In chapter 6, I examine strategic argum
basic research as they were used in relation to a much more amorphous and diverse set of socic
those of birth control, eugenics, and neo-Malthusian population control advocates.

The story I tell here of the NRC/CRPS is only one among many that have been and will be r
One of the key topics that engaged the Committee for decades was the (largely) biological consi
gender,

especially via reproductive endocrinology. The work of a number of other scholars analyzes
related issues.[2l The struggles within the Committee, at least those preserved in its records, ob
conflate sex and gender but also seek to rationalize and naturalize gender. Hall (1974, 1978) ha
that in fact the language of psychobiology was aimed at bridging the natural sciences/social scie
to create what we might now call a hybrid or transdisciplinary scientific approach to sex. Harawse
(1989:22) echoes this in discussing the "tying of technical and mythic strands that weave the sc
objects of knowledge we call race and sex." In contrast to these approaches, my analysis emph:z
seizing of the means of studying reproduction through the natural science lenses of biology and
Of course this is not the only work the Committee supported (see Aberle and Corner 1953). How
the story most important to reproductive scientists, for whom separating sexuality from reprodu
became paramount to the formation of the reproductive sciences as a discipline—for disciplining
reproduction.

I begin with a brief account of the initial funding of the NRC/CRPS by the Bureau of Social F
founding, and its initial mission.[*1 I then offer an analysis of specific uses of strategic argument
research by reproductive scientists within the NRC/CRPS. Next I turn to a major consequence of
success of these arguments—the shift of sponsorship from the Bureau of Social Hygiene to the F
Foundation's Division of Medical Research. One of the ironies or contradictions in the developme
NRC/CRPS program between 1921 and 1940 is that toward the end of this period, after sponsor:
shifted to the Rockefeller Foundation, there was a serious shift of research support back toward
sexuality research. This culminated in the 1940s with the NRC/CRPS providing extensive sponso
Alfred Kinsey's pathbreaking research on human sexuality (Aberle and Corner 1953; Pomeroy 1!
chapter concludes with an analysis of this shift in its wider contexts of the development of alterr
funding sources for "basic" reproductive science and its enhanced social and scientific legitimacy
linkages of the Committtee to Warren Weaver's vision of "a new science of man," including mole
biology, are also examined. Throughout I discuss proposals for Committee action that did not su
well as those that did in order to better track the full range of choices and opportunities, fleshing
might have been as well as what was.[]

The Bureau Of Social Hygiene And The NRC/CRPS

The Bureau of Social Hygiene (BSH), located in New York City, derived from the commitments o
Rockefeller Jr. and others to creating an



organization for "the study, amelioration and prevention of social conditions, crimes and dis
which adversely affect the well-being of society."[®] Rockefeller's initial interest was triggered thi
appointment in 1910 to a grand jury to investigate white slavery in New York City. He took his r
considerably more seriously than expected and founded the BSH to continue these activities.[”1"
was incorporated in 1913 and terminated in 1940. Its goals were amelioration of the practices o
prostitution, vice, venereal diseases, and narcotics addiction, and support of criminal rehabilitati
criminology, eugenics, birth control, and sexuality research. The work was undertaken through ¢
wide variety of individuals and organizations. While the BSH was essentially a Rockefeller fundin
funds were also channeled through the BSH from other philanthropies, including Paul Warberg, 1
York Foundation, and the Spelman Fund.[®1 John D. Rockefeller, Jr. was, however, the primary d
contributing $5.8 million during the bureau's existence (Aberle and Corner 1953:4). Precisely be
the controversial nature of many of its activities, the BSH was established and maintained separ
other such agencies, including the Rockefeller Foundation.[®l In the BSH as well as the foundatic
with the application and use of science was a strong tradition rather than fundamental academic
for its own sake (Kohler 1978:490).

One organization supported through grants from the BSH was the American Social Hygiene
Association, whose primary concern was sex education.[t°l Earl F. Zinn, a graduate student in ps
was in charge of research promotion for this group (Zinn 1923). Sophie Aberle and George Corn
(1953:9-13)'s biography of this committee, on which both served as members, takes up this po
attribute the initial idea for NRC sponsorship of a program of sex research to Zinn in a 1920 me«
human sexuality scientist and educator from the YMCA. The BSH was then under the leadership
Katherine Bement Davis, who was its general secretary until 1928 and was herself an early hum
sexuality researcher.['1] Davis had come to the BSH after a long career in social work and penol
on the rehabilitation of prostitutes. She held a doctorate in political economy from Chicago, whe
studied with Thorstein Veblen, taking a minor in sociology with such faculty as George Vincent, |
president of the Rockefeller Foundation (Lewis 1971:439).

Through the actions of Davis, Earl Zinn was able to present the idea for a sex research grot
to John D. Rockefeller, Jr., who gave his approval. Zinn then became an employee of the BSH, f
sex research development plans (Aberle and Corner 1953:9-13). Zinn next sought the assistanc
M. Yerkes, chairman of the Research Information Bureau of the NRC, to develop and present the
for sex research to the NRC.[22]1 After its organization, Zinn was appointed executive

secretary of the committee, while Yerkes served as chairman.[*3] It was thus the BSH that i
sponsored the proposal for a committee for research in problems of sex to the NRC.

There are varied accounts of the initiation of the CRPS within the NRC. Most of these "origir
are "insider histories" and as such must be viewed as political reconstructions of events for varie
purposes, especially legitimacy (e.g., Strauss 1982). My analysis in this chapter draws on the te
contradictions in these insider histories, both published and unpublished. The account offered in
Annual Report of the NRC/CRPS, written by Zinn, stated:

On July 1st 1921 the Bureau of Social Hygiene made an appropriation of $10,000 for one year for the promotion of
systematic research on sex problems designed to provide a better scientific foundation for an understanding of sex
According to this plan it was proposed to secure the endorsement of an accredited scientific agency, preferably the
to have the agency in question assume the responsibility for the development and administration of the plan. In No
1921 the NRC endorsed the proposal. ... It was proposed that a special committee composed of representatives of |
related biological sciences attached to the Division of Medical Sciences ... be appointed to administer this project.[x

An account by Rockefeller Foundation administrator Max Mason, written after interviews wit
committee members, notes that in 1920, when the "palliative" work of the BSH "was not gettinc
anywhere," Zinn formally presented a plan to the NRC for the scientific study of sex.[5] The proj
committee was initially brought to the Division of Anthropology and Psychology of the NRC, whic
to turn it over to the Division of Medical Sciences. Aberle and Corner (1953:10) attribute the An
and Psychology Division's "unresponsiveness" to the fact that it was itself a new division, "and tl
to have been a feeling that these subjects [anthropology and psychology] still had to win justific
natural sciences." Sponsorship of a program of research on sex promoted by an outside group w
viewed as likely to be particularly helpful toward that end. Aberle and Corner (1953:11) stress t
social illegitimacy of sexuality and sexology explained this division's avoidance of association wit
research: "Even the scientific profession [was] very sensitive."



Nor was the initial response of the Division of Medical Sciences positive. Aberle and Corner
noted unease at the NRC from the outset regarding whether the potential social science aspects
research fell within the more natural sciences-oriented mission of the NRC. Only when Victor Va
physician and hygienist familiar with venereal disease, succeeded to the chairmanship of this di\
the proposal receive positive review. Vaughn, lending clinical legitimacy to social aspects

of sex research, called a conference of investigators and physicians considered qualified to |
the merits of the project.[1¢1 The BSH gave the NRC $10,000 to cover the costs of the conferenc
anticipating approval, for research to be subsequently generated by it.[*”] The conference adopt:
following resolution:

The impulses and activities associated with sex behavior and reproduction are fundamentally important for the welf
individual, the family, the community and the race. Nevertheless, the reports of personal experience are lacking an:
relatively few data of observation have not been collected in serviceable form. Under circumstances where we shou
knowledge and intelligence, we are ignorant. To a large degree our ignorance is due to the enshrouding of sex relat
fog of mystery, reticence and shame. Attitudes toward the subject have been fixed by moral teaching, religious inst
and social propaganda, all based on only a slight foundation of well-established fact. In the presence of this secrecy
prejudice, scientific investigation would be difficult. The committee is convinced, however, that with the use of mett
employed in physiology, psychology, anthropology, and related sciences, problems of sex behavior can be subjecte:
scientific examination. In order to eliminate any suggestion that such inquiry is undertaken for purposes of propaga
should be sponsored by a body of investigators whose disinterested devotion to science is well recognized. For thes
reasons the committee recommends that the National Research Council be advised to organize and foster an invest
into the problems of sex.[]

Significantly, both Zinn's account and this resolution of the NRC conference explicitly discus
problems of sex to be studied as human problems and the research work as falling within what \
be called sexology.

The NRC then proceeded to establish the CRPS. Its initial members were Walter B. Cannon
of physiology, Harvard Medical School), Edwin G. Conklin (professor of biology at Princeton), an
Conklin served only a few months and was replaced by Frank R. Lillie (professor of zoology at ClI
Two more members were soon added: Thomas W. Salmon (professor of psychiatry at Columbia
College of Physicians and Surgeons, and a former member of the Rockefeller Foundation staff) a
Katherine B. Davis (executive secretary of the BSH).[12]

The multidisciplinary composition of the committee reflected its initial mission: "More rapid
toward an understanding of sex in its many phases will result if, in addition to the work now beil
systematic attack from the angles of all related sciences is made , with knowledge of sex as the
objective. This is the main purpose of the Committee" (Aberle and Corner 1953:15, emphasis ac
multidisciplinary nature of the initial mission of the NRC/CRPS is clear. Its own founding stateme
well publicized, as in this account in the Journal of the American Medical

Association: "This committee was organized in November 1921, for the purpose of promotir

coordinating and systematizing research on sex problems to the end that conclusions now held 1
evaluated and a better understanding of human sexuality obtained" (Zinn 1923).

Redirecting The Mission: Arguing For Basic Research

The mission of the NRC/CRPS was redirected from its initial broad multidisciplinary focus on prol
human sexuality through reproductive scientists' arguments and their agenda for basic biologica
on reproduction. This capture was accomplished through the following:

avoidance of developing the BSH-required overall plan for multidisciplinary research;
full articulation of a plan for basic biological research;

designation of research on humans as inadequately scientific;



token funding of research on humans;
major funding of "fundamental" biological research.

The initial project of the committee, as specified by the first BSH grant, was to be a survey
research and a plan for future work.[2°] Despite multiple meetings and efforts, no plan was ever
formulated. Further, the committee's deliberations on this plan were not formally recorded: "Ma
orientation surveys and discussions were placed on file, so to speak, only in the heads of the
committeemen" (Aberle and Corner (1953:15-17). Zinn compiled some bibliographies, but no si
put to paper (that has been archived). Sociologically speaking, in the absence of a general multi
plan, any plans put forward would have considerable weight. Committee members were then in\
prepare or procure outlines from their own fields of competence. Two were prepared at this time
program for research on sex neurobiology and psychobiology commissioned by Chairman Yerkes
Lashley, then at the University of Minnesota, and Frank Lillie's plan arguing for basic research or
biology of sex. Lillie's agenda succeeded in capturing and redirecting the mission of the NRC/CR|

Thus while at its outset the committee did what might be termed "outreach work" toward tt
development of multidisciplinary research on "the problems of sex," systematic organization of ¢
research was not undertaken, despite superficial bureaucratic statements of such commitments.
and Corner's (1953:15-17) comment on the absence of such a plan reads like an apologia: "In |
is clear that the body of knowledge upon which plans for research had to be based was so diffus
inchoate that it could not readily be reduced to form suitable for publication." The

First Annual Report of the NRC/CRPS, prepared by Zinn, similarly lamented:

The condition specified by the Bureau of Social Hygiene in making the original grant for the promotion of this projec
the formulation of a comprehensive and detailed research program. The scope and complexity of the problem, the t
outcome of research together with the obvious necessity of considering in relation to a research program such factc
presence and availability of interested investigators, adequate research facilities and a carefully considered adminis
plan, indicated clearly the impracticability of attempting to fulfill this condition within the time specified. Such a pro
was originally contemplated should develop gradually and in the directions indicated by the results of the researche

Chairman Yerkes summed up these deliberations more candidly: "Our committee was appol
primarily to prepare a program of research on problems of sex and to formulate plans and
recommendations for the conduct of fruitful investigations in this field. Thus far it has seemed w
proceed somewhat opportunistically with special lines of investigation than to attempt the formu
support of a general plan."[2°]

In sharp contrast to the absent general plan, Frank Lillie's proposed agenda for basic biolog
research was most ambitious. It classified a very rich set of subjects in the biology of sex (see A
This agenda became the heart of the committee's program between 1921 and 1940, and served
basic problem structure of the American reproductive sciences for decades.[2¢1 Fundamental to r
argument, it specifically excluded humans as research materials for biological research.

In explaining the redirection of the committee's mission, Aberle and Corner (1953:18) asse
Lillie, as an involved scientist, was in a better position than other committee members to propos
and that "biological questions were fundamental to the other problems; furthermore, the biology
reproduction was much more advanced in 1922 than the physiology and psychology of sex beha
analysis ignores the fact that other members were also scientists in salient areas, and that the €
avowed purpose of the committee was to stimulate underdeveloped research areas. Aberle and
(1953:18) description of the committee at its outset is not only apologetic but lacks any analysit
"The reader must remember the situation in which the Committee found itself in 1922. A little g
earnest people was facing a vast realm of ignorance and half-knowledge, scarcely knowing even
how to begin. By planning of the sort Lillie had done so well something could be done to pick ou
problems with which to begin investigation" (emphasis added).

Another decision of the NRC/CRPS at this time, to fund only a limited

number of reproductive sciences centers each led by a major investigator rather than broac
of individual investigators (Aberle and Corner 1953:22-23), even further curtailed support for tt



side" of sex research. In his study of the formation of sexology, Bullough (1994:121) talks
boy network" of biological researchers; he and other have commented on the fact that actual m
the committee were among the major recipients of its funding for the first twenty years, includir
Lillie, and Lashley. Such a pattern would be frowned upon today as a serious conflict of interest,
expressly prohibited in funding policy. Lillie and his plan for "fundamental" research unequivocal
succeeded in "seizing the day."

As the NRC/CRPS developed as a working committee, it created its own vocabulary for the
of research it sponsored. Some was to be considered on the "biological side," while other projec!
greater application to people or that used human subjects were to be considered on the "human
As research on the biological side came to predominate, various rationales for this approach wer
expressed. First, research using human subjects was deemed less scientific than investigations t
laboratory animal materials:

In the more fundamental biological, physiological and psycho-biological investigations where lower organisms are u
experimental conditions can be maintained. Fortunately many of the underlying problems can be worked out initiall
Unfortunately the results are not always directly applicable to human needs. If a contribution to the alleviation of ht
problems is not to await the slow progress of fundamental research it is necessary to study directly the higher form
including man, even though the accuracy of the experimentalist must be sacrificed in some instances for the less ac
methods, scientifically considered, of the clinician. When this is done, however, the results should be accepted but t
and every effort made to check and supplement them by specific investigations under experimental conditions.[28]

Ironically, these comments were supposedly prepared by Earl Zinn, a psychologist, though
Yerkes's pen was involved.

Second, those who studied human sexuality were portrayed as quacks or cranks by Yerkes,
ceremoniously and contradictorily tipped his hat to the ultimate value of sexuality research: "Is
species of social situation in which biological research can flounder more helplessly, hopelessly,
uselessly than in that of sex? It is at once curiosity breeding and satisfying. Our committee has
been bombarded by those hundreds of curious and more or less ill-balanced persons who, if the
obtain financial support, would like to study one or other seemingly interesting and perhaps imp
aspect of sex life."[2°]

Third, clinicians and others were specifically portrayed as unscientific:
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"With reference to the study of human problems the situation is not so favorable. Therapeu
educational and social considerations insistently demand a better understanding of sex phenome
because of the complexity of the problems, trained investigators have for the most part turned t
where complicating factors can be eliminated, leaving the field to the clinician, the educator and
worker. This has resulted in a large amount of sporadic research, much of it of doubtful value."EC

An NRC/CRPS report then gets to the heart of the matter—a critique of social science meth¢
"As a further step in defining the nature and scope of the project it [the NRC/CRPS] determined
and support important investigations in which human subjects are used; but that these investig:
would be selected on the basis of the degree to which methods employed conformed to the reqt
science. It further determined to encourage and support at every opportunity methodological re:
applicable to the study of human sex problems."[21 This First Annual Report explicitly stated tha
committee would fund "human investigations," these would be "primarily investigations in meth:
introduction of better methods and the coordination of research in this field offer a splendid opp:
Committee initiative." Scorn on the part of natural scientists toward the social sciences on meth:
grounds was particularly strong during this period (Vesey 1965:135). After all, "the new biology
introducing new rigor to the life sciences. Ultimately, very little research using human subjects v
undertaken during the first two decades of NRC/CRPS research support despite committee mem
representing psychiatry, sociology, anthropology, and sexology.

Reflecting the redirection, the committee quickly reframed and restated its own mission. In
statement in the First Annual Report, Yerkes first tipped his hat to the importance of keeping "cl
human needs" and then proposed a strongly basic research-oriented agenda to avoid wasting el
scattering resources:

I am convinced that we should not ignore the practical social need which brought our committee into existence. Ins
should, I believe, recognize the need of knowledge for the wise conduct of sex education and should formulate our
and plans with a view to supplementing existing knowledge and of this providing an adequate scientific basis for inc
and social direction of sex life. ... [This] does not necessarily mean narrowness of view, the search for the immedia



practical, or the neglect of problems whose educational or other sociological bearings are difficult to foresee. ... [Re
this field] will gain greatly if we wisely take account of the logic of events and keep close to human needs.
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[T]he well-nigh endless extent and variety of research on problems of sex makes imperative an order of preference
respect to materials and methods of work. Whatever our general program, we should ... concentrate endeavor in a
few carefully selected special fields. Although it is bound to seem invidious, I beg to suggest the following order of |
for the principal pertinent divisions of scientific method.

1. Physiological and chemical—including all functional studies of the sex life of the org:
of organic groups except those of 2 and 3.

2. The psychological, psycho-pathological, educational and sociological.

3. The general biological, including the genetical and such morphological modes of inc

are intimately related to physiological needs.

4, The morphological, in the sense of structural analyses and detailed studies of struc
manifestly essential to effective work under 1, 2 and 3. ...

That as objects of research, organisms be preferred in general as follows:

(a) the primates
(b) other mammals
(c) other vertebrates
(d) plants.

Yerkes outlined a nonhuman primate research plan in the same report. Nonhuman primate
development was one of his lifelong foci, and by 1923 he had already initiated his own primate 1
at Yale.[22]

The same pattern of hat tipping to human needs while clearly framing a strongly biological
agenda appeared in an article by Zinn (1923:1811-12) announcing the NRC/CRPS to the Americ
Association:

Though this project was motivated originally by the need for a better understanding of sex in its human aspect, this
interpreted by the National Research Council or the committee to mean that investigations were to be limited to thc
technological nature determined by the needs of medicine, education and hygiene. The pressing need for useful kn¢
was realized; and while it was agreed that these problems should be given all possible consideration, it was the opil
those responsible for the project that its objective should be more inclusive; that in addition to contributing to the ¢
of current individual and social sex problems, it should aim at a better understanding of the underlying factors—bio
physiologic and psychologic—which are basic to any real understanding of human sexuality. This conception markec
extended the scope of the project and brought the realization that its systematic development would be a matter of
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[M]ajor lines of investigation must be marked out if the project were not to flounder hopelessly in this complex fielc
following subdivisions were selected ...

1. Biology of sex (systematic and genetic aspects)
2. Physiology of sex and reproduction

3. Psychobiology of sex (infrahuman)



4. Psychobiology of sex (human, including individual, anthropologic, ethnologic
sociopsychologic aspects).

Sexology was ranked lowest in priority. In the First Annual Report of the NRC/CRPS in 192Z
again performed the hat-tipping ritual, noting that research in biology and physiology was quite
organized: "motivated primarily however, by the desire to contribute to the systematic developr
respective sciences rather than by consideration of human need. ... As a first step, therefor,e in
organization of this field the Committee has set up as a guiding principle the following: That it sl
promote and support those researches which give the most promise of contributing to an unders
the human aspects of sex ."[32] Yet at this time the committee chose to narrow its agenda still fu
explicitly eliminating studies of sex pathology and venereal disease from its purview.[34]

In sum, these "mission" documents reflect considerable distancing from the BSH's initial go
funding the committee. "Human aspects of sex" were very broadly conceived, sexuality or sexol
per se were all but eliminated from investigation, and few studies using human subjects or mate
sponsored. In 1932, a decade after the committee's inception, Yerkes offered an apt and succinc
reconstruction of its history: "Historical statement. Instigated by Mr. Earl F. Zinn, representative
Bureau of Social Hygiene, in the autumn of 1921, the Division of Medical Sciences, National Res:
Council, organized a conference to consider the practicability of attempts to further study of fun:
biological problems of sex."[5]1 Apparently accepting Yerkes's reconstruction at face value, Aberl
Corner (1953:15) noted: "It should be emphasized that the Committee never aimed at a limited
human social problems of a sexual nature, but rather at the scientific study of sex as a biologica
phenomenon." The committee's funding source, Rockefeller's BSH, certainly had.

Lost Arguments And Failed Strategies For The "Human Side"

The redirection of the mission of the NRC/CRPS was resisted by some members, and the issue o
the "human side" of sex research became a thorn in the side of the committee. After the initial r
and
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reframing of its mission to the "biological side," "human side" advocates on the committee |
their alternative positions quite strongly several times between 1924 and 1931. There were sev¢
heterogeneous "human side" positions. The first included (relatively) simple advocacy of social s
approaches to "the problem of sex," human sex psychology and behavior. Ironically, the foundir
Social Science Research Council (SSRC) in 1923 added to the committee's difficulties in sponsor
natural and social science research.[2¢] That is, the existence of the SSRC allowed the NRC to m:
focus on the natural sciences more exclusionary, demarcating, policing, and enforcing even mor
profoundly the border between "the social" and "the natural" in classic Enlightenment fashion.

During the first decade of the committee's work, psychiatrically and anthropologically orient
members and fundees apparently failed to mount and publish more than a few social science stt
speaking humans as research subjects (Clarke forthcoming). One failed attempt provides a usef
exemplar. In 1924, the committee wanted to fund an investigation by George V. Hamilton, a ps»
on marriage, including sexuality within marriage. Hamilton, a physician who had also done extel
studies on primates, had strong sponsorship from Yerkes, who had worked with him. However, 1
which had to authorize the actions of the CRPS, refused to approve Hamilton's research. Vernon
chairman of the Division of Medical Sciences of the NRC, later stated they had refused "because
considered it primarily sociological, and because quite frankly they were not sure that it was a s
undertaking, although Yerkes ... felt it was."[32 The NRC/CRPS then went to the BSH with the r
via committee member Katherine Davis, who was also directing the BSH). The BSH agreed to ac
sponsor of the project if the NRC/CRPS would serve in an advisory capacity. NRC/CRPS member
Meyer, a psychiatrist at Johns Hopkins who had also had a grant but failed to publish, acted as
adviser.[28]1 Here the committee, likely led by Yerkes, persisted, successfully arranging funding f
on the "human side" despite a serious challenge by the NRC.[291 Hamilton conducted in-depth su
interviews of couples about what we would now call their sexual practices, which led to a contro
publication. Later his findings were generally confirmed by Kinsey's research. The public controv
his research was such, however, that many who had wanted the committee to sponsor the work
relieved that it had not.[#°]

A second position, or complex of "human side" positions, seems to have constellated aroun:
(1978) has termed "hybrids," research areas and topics that seemed to stand at the intersectior



natural and social sciences and/or necessitate both social and natural science approaches t«
understood. According to Aberle and Corner (1953:93-97), one classic hybrid area was called "s
psychology and behavior" prior to 1932
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and "the psychobiology of sex" afterward, reflecting the outcome of certain negotiations. W
the term psychobiology has been understood to mean "attempts to find the model of human bet
social organization in animal studies" (Hall 1978:3). It has roots in both Edwin Embree's prograr
biology at the Rockefeller Foundation and Yerkes's developing program for psychobiology more |
The "psychobiology of sex" is a subfield focused on topics in both sexuality and reproduction.

Another possible reading of the committee's negotiations here concerns the NRC/CRPS as o
among many where what would count as natural and social sciences was being constructed alon
boundaries between them (Hall 1978; Haraway 1989). In this reading, a form of "legitimate We:
science" was being constructed, amid considerable contestation. What kinds of natural science c
done using humans? To whom would social science count? For what purposes? What kinds of na
science could be done using nonhumans while successfully transposing the results onto humans
guestion became the guiding one for the committee (Clarke forthcoming).

Struggles over work such as the Hamilton study and the uncertainty of future support for tt
social science research it wanted to fund led the committee to develop a proposal for its own fut
independent agency. This proposal included terminating its affiliation with the NRC, sponsoring r
both the "human and biological sides," and planning for a new national institute, with smaller lo«
institutes at various university centers of reproductive sciences.[*!1 This proposal was then appr¢
Executive Committee of the Division of Medical Sciences of the NRC, which perhaps hoped to rid
this embarrassing millstone. However, the proposal was not received favorably by the Rockefell¢
source, the BSH, which provided the committee's support. Forcing the matter, the board of the |
with input from Rockefeller Foundation staff) preferred to have the work continue under the aus
NRC. The board then voted a major appropriation to the committee of $325,000 over the five ye
1933, "for the support of those phases of the work which lie within the scope of the [National Re
Council."[221

This plan for an independent and hybrid sex research agency seems to have been the prim:
response of "human side" advocates within the committee to the redirection of its mission towar
"biological side" over the first five years.[“31 However, the timing of this proposal (1927-28) was
unfortunate. Because the foundation was in the midst of upheaval and reorganization, major ne
endeavors received short shrift.[#41 Moreover, their proposal for a new institute was presented ir
year that Executive Secretary Zinn told L. B. Dunham (the new director of the BSH) that the cor
wanted a renewable grant of $750,000 over five years, which Dunham and others thought exort
Further, the issue of whether to

— 105 —

fund individuals, universities, or institutes was under hot debate in the Rockefeller Foundati
(Kohler 1991). Finally, Young Turk "philanthropoids" who had their own agendas for the manage
science were conducting a palace revolution inside the foundation (Wheatley 1989).

Thus the committee's proposal for autonomy trod on tender toes in terms of both its fiscal ¢
its quasi-autonomous organizational framework, and had multiple negative consequences. Presii
Fosdick of the Rockefeller Foundation wrote to Dunham: "I frankly think the Committee on Sex |
has gone stark mad. To talk in terms of $750,000 is just sheer idiocy, and if I were you I would
Kellogg on the telephone and tell him frankly that the project as developed is far too scopy and
comprehensive for serious consideration. ... [T]his sounds like the work of a lot of college profes
have assumed that millions are at their disposal."[#¢1 Further, these events seem to have led din
ouster of Earl Zinn as executive secretary,[#?1 which in turn led to the termination of the commit
"promotional work," defined as educational outreach work on sex research for the lay public, wh
essentially been left to Zinn to do.[#8] Yerkes, at least, was disturbed by its termination.[#1 Zinn
with his career in psychology, finished his doctorate at Columbia, and was hired by the Yale Uni\
Institute of Human Relations in 1936, shortly after it had hired Erik Erikson. Ironically, this instit
received $4.5 million from the Rockefeller Foundation for its first decade of efforts, (1929-1939’
integrating scientific knowledge of human behavior, with rational control of behavior as the ultin
(Morawski 1986:237, 219).

The NRC Division of Medical Sciences itself then noted its own success in limiting the comm



natural science research: "In regard to the general policy of the committee, it may be said
to the administrative change [Zinn's departure?] but mainly to the growth of agencies for the pr
research in the social sciences, it seems evident that henceforth the main attention of the commnr
be concentrated on the support of the main projects now in hand rather than on expansion by tt
development of new projects."[?°1 Thus the initial redirection of the mission of the NRC/CRPS ha
long-term consequences.

Committee members were not willing to give up easily. The obvious alternative of pursuit o
"human side" of sex research through the SSRC was raised, and Zinn had taken some initiatives
before his ouster.[511 These initiatives appear to have lapsed on his departure and were not invo
until 1929, when Lillie suggested a division of sponsorship of research on "the problems of sex"
the NRC and the SSRC to Max Mason of the foundation. Mason noted: "Lillie feels that the commn
willing to try to combine the whole range of sex research in one undertaking, has found great di
the psychiatric end and does not feel it has succeeded at all well there. The suggestion has beer
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a separate grant be made to the SSRC to administer on the human side."[521 However, no s
was made. Lillie's conceptual limitation of the social sciences to psychiatry may illustrate the dift
social scientists may have confronted when serving on the committee or making proposals to it.
clarifies the position of this key reproductive scientist on the study of sexuality: it belonged else
from the work of reproductive scientists.

The failure of the NRC/CRPS to seriously address the "human side" and the successful redir
mission to the "biological side" during its first decade were summed up by Yerkes in 1932, agair
notation of the proper types of research materials and subjects:

It was planned and hoped at the outset to advance knowledge of general biological, physiological and psychological
of sex with equal effectiveness. It now appears that things have happened quite differently. Review of the titles of t
hundred and more publications which give credit to this body for assistance reveals some interesting facts. Of morp
papers there are only a few; of studies in the psychobiology and psychopathology of sex in man barely more; of coi
to the psychobiology of sex in animals other than man there are several, while the titles classifiable under the gene
and physiology of sex in other organisms than man overwhelmingly predominate. Probably no member of the groug
have predicted the degree of this disproportionality. The inference is obvious that scientific progress cannot be force
committee far from fretting over its mistakes of prediction, has rejoiced in progress, wherever achieved, and sough
reasons for backwardness in certain fields of inquiry.[s21

Yerkes's interesting use of the passive voice here denies the actions and agency of both "ht
and "biological side" advocates.

The Shift To Rockefeller Foundation Sponsorship

In 1931, sponsorship of the NRC/CRPS was transferred from the BSH, a private social action age
Natural Sciences Division of the Rockefeller Foundation, a basic research funding agency. In my
this move powerfully acknowledged the redirected mission of the Committee, as the events prec
also confirm.

How far the committee had departed from its original mission became clear when L. B. Dun
became director of the BSH after Katherine B. Davis's retirement in 1928. Dunham reviewed all
supported programs, including the NRC/CRPS, and reported to the Rockefeller Foundation: "The
no doubt as to the outstanding eminence of this committee. ... I find myself totally unable to es!
value and significance of this work, nor is there anyone on my staff of the Bureau of Social Hygi
competent to do so. Dr. Pierce of the Rockefeller Foundation in his
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report on this matter says in part, 'I do not see the immediate practical application of the r¢
this work, though practical application may emerge in the course of time.' He [Pierce] then goes
'l can recommend most strongly that aid for this work be continued as research of the highest t

Dunham concluded that the committee was not an appropriate program for the BSH to admr
believed that since the committee fell within the field of medical research, and since the researc
and "may not be of great public benefit," it should be sponsored directly by a Rockefeller progra
specializing in basic research while remaining under the auspices of the NRC or those of a medic



551 Dunham also discussed alternative Rockefeller agency sponsorship with Dr. Kellogg of t
who said the NRC had no objections to continuing to sponsor the committee "if it led over into tl
what he termed human biology. On the other hand, if it seems to be turning primarily into the fi
sciences, it is not within their jurisdiction."[5¢1 Alternatively, Dunham wrote, the committee coul¢
refocused by having the BSH push for more research on the human side and selectively funding
the NRC/CRPS proposed.[571 However, both Woods and Fosdick of the Rockefeller Foundation es:
such an interventionist stance.[581 Instead, feelers were sent out to the Board of Directors of the
regarding the possible transfer of the NRC/CRPS to another Rockefeller agency.[=°]

Behind the scenes several other possible scenarios for the future of the committee were cor
and scrutinized. One possibility, articulated between about 1924 and 1928, was for the NRC/CRI
the Human Biology Program administered by Edwin Embree of the Rockefeller Foundation. "Hurr
biology," as described by Kohler (1991:126), is "probably best understood as one of many atten
wake of the medical reform movement, to capture the biological and behavioral side of medicine
university science departments." Embree was attempting to build a coherent program in "humar
out of scattered elements from human heredity and eugenics to the remnants of a mental hygie
(Abrams 1993; Jonas 1989:130-31). One possibility for development through Embree's progran
dream of Frank Lillie's to establish an ambitious interdisciplinary "Institute of Racial Biology" at t
University of Chicago (discussed below). But this did not cohere at the time, and neither did Em
program. He left the foundation in 1928.

Instead, by 1931 a modus vivendi between the BSH and the foundation had been worked o
regarding the transfer of the NRC/CRPS. Dunham found the foundation staff quite responsive to
suggestion that where the scientific work in biology indicated the desirability of having suppleme
carried on in other fields, such as sociology, the Rockefeller Foundation would bring these matte
attention of the BSH. Dun-
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ham further noted that the BSH would happily act as a liaison between the committee and |
birth control field who sought advice from scientists doing basic research in the biology of sex.[®
the transfer of the committee to the Natural Sciences Division of the Rockefeller Foundation was
completed. The foundation's resolution stated that the transfer was undertaken because the wor
NRC/CRPS was "more clearly in the field of the present research programs of the Rockefeller Fou
than in the program of the Bureau of Social Hygiene."[511 The "biological side" had been validate
the most prestigious scientific funding sources in the Western world.

Renaissance Of The Human Side Of NRC/CRPS Research

In one more surprising turn of events, shortly after the transfer of the committee to the foundat
gradual shift toward the inclusion of research on the "human side" began. This shift, of course, t
the grain in that the committee was now fiscally sponsored by a basic science research agency (
Rockefeller Foundation) rather than one specializing in social science and social action (the BSH'
also still under the auspices of a natural science research agency (the NRC). A number of factor:
contributed to this second redirection of the mission of the Committee which had multiple reper¢
the reproductive sciences:

the desire of the NRC/CRPS to sponsor new lines of work;

the emergence of alternative funding sources for "basic" research in the biology and
endocrinology/biochemistry of reproduction;

changes in Rockefeller Foundation funding priorities and organization;

the shift of the NRC/CRPS from the Natural Sciences Division to the Medical Sciences; and
the fading glamour of reproductive endocrinological research

I discuss each of these issues in the remainder of this chapter.

In the annual report of the committee submitted in 1932, the gentle push for funding in ney
including the "human side" began: "Survey of situation and forecast. The foregoing indicates grz



progress in extension of knowledge of the general biology and physiology of sex in infrahun
animals, much of which probably is applicable to man, coupled with relatively slight and slow ad
knowledge by the study of man himself. ... Without thought of ceasing to promote lines of resea
have proved their importance, it is pertinent to inquire whether conditions are now sufficiently f:
developments in some of the more backward fields of inquiry to justify renewed effort by the col
promote research in new directions."[¢2]
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To allow development in nhew directions, especially psychobiology, which was Yerkes's pet a
committee urged the foundation to fund directly some of the major reproductive research centel
helped to develop.[e3l By the end of 1932, such a program had been articulated with the founda
Committee judges that one period of its activity is now drawing to a close, and recommends tha
interest of the Committee be directed more particularly towards the biology and physiology of se
and to the psycho-biology, including psychopathology, of sex."[541

The committee anticipated three new lines of research: the neural basis of sexual behavior;
comparative study of psychobiology of sex in man and lower animals; and the comparative phys
psychobiology of sex in primates.[¢5]1 Over the decade, this list expanded to include primate and
psychosexual development and sexuality. It culminated in the 1940s with extensive support of /
Kinsey's research.[¢¢] The thrust of much of this work was the construction of systematic sex/ge
race differences.[®?] The continuance of research in sex and race differences, in reproductive scie
elsewhere, has sustained particular constructions of difference that are invidious to many. The e
group difference also distracts attention from the range of variation within particular groups.

"Human side" research sponsored by the committee continued to emphasize the methodolo
development of means of studying sex behavior experimentally and quantitatively.[¢8l Adolph M¢
committee member, was given grants totaling $14,000 for human sex behavior studies, ultimate
unpublished. According to Aberle and Corner (1953:46), this was due to his aversion to quantifi
human action. In sharp contrast, Alfred Kinsey, a biologist trained by William Morton Wheeler, fi
specialized in the study of gall wasps (Evans and Evans 1970; Pomeroy 1982:35). Certainly his
the natural sciences rather than the social sciences and his systematic efforts at quantification fi
the preferences of the committee, despite his choice of humans as research materials (Aberle ar
1953:49-50). Kinsey's biological background was also appreciated by the foundation.[®®] [ disco
objections to his research as "social science" by the NRC.[7°1 The challenges subsequently posed
social scientists to Kinsey's statistical work (e.g., Geddes 1954) are thus especially ironic.

A second condition contributing to the shift to the "human side" of sex research by the NRC
the fact that by the early 1930s a number of new external funding sources for "basic" reproduct
research were emerging as alternatives to funding by the committee. Some programs formerly ¢
by the committee were now funded directly by the Rockefeller Foundation, including Evans's cer
University of California at Berkeley; the Biological Sciences Division of the University of Chicago,
Lillie's reproductive research center; Smith and Engle's center
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at Columbia; and Stockard's and Papanicolaou's at Cornell Medical Center.[”21 The foundatic
provided direct funding to other reproductive scientists.

Additional new external funding sources by the 1930s included the National Committee on |
Health (f. 1923), the NRC Committee on Endocrinology (f. 1936), the USDA (for support of anirr
husbandry research, including reproductive endocrinology), and pharmaceutical companies (Gre
Koblinsky, and Jaffe 1976:370-74).[21 The NRC Committee on Endocrinology was funded prima
Markle Foundation; after 1940, Rockefeller Foundation support of the NRC/CRPS was reduced e>
because of the availability of these other funds for aspects of reproductive endocrinological rese
more elaborate discussion of this funding is offered in chapter 7.)

The strong association of reproductive research or sex research (to use the committee's ter
with endocrinology was extremely helpful in gaining external funds during the formation and coc
eras of the reproductive sciences. Endocrinology and biochemistry were both viewed as at the "¢
edge" of research—basic, clinical, and applied—at this time (Abir-Am 1982; Allen 1975; Kohler 1
Research related to the development of contraception was also attractive for sponsorship by sels
organizations.

Third, changes at the Rockefeller Foundation between 1928 and 1937 also made a shift tow
"human side" of the committee's mission more feasible. In fact, there seems to have been a str¢



from within the foundation toward such a shift. In brief, while the direction of the foundatio
from health and social problems to the support of basic research in 1928, the long-established R
tradition of concern with concrete applications and uses of science was sustained (Kohler 1978:¢
stated mission of the Rockefeller Foundation, after all, was "to promote the well-being of mankir
throughout the world" (Howe 1982:34). According to Kohler (1976:289), the foundation's persp
that all science should ultimately be applied, and a distinction was made only between science tl
already applicable and that which was not yet so. The goal was to obtain high "social returns" or
scientific investments (Abir-Am 1982:342). In terms of the NRC/CRPS and the reproductive scie
applicability was judged to be close at hand. The recommendation of the foundation for NRC/CR
in 1932 stated: "A large proportion of the work thus far done is classifiable as general biology ar
physiology of sex in organisms other than man. In this field, the activity of the Committee has t
significant. It was essential that this fundamental work on infra-man anticipate and pave the wa
on man."[z]

The foundation itself was also reorganized in 1928. Biology became
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part of the basic research-oriented Natural Sciences Division, while Medical Sciences and M
Education became two separate divisions (Kohler 1978:511). Initially the committee was placed
Natural Sciences Division during this period of reorganizational and economic uncertainty. The N
Sciences Division had four different directors between 1928 and 1932, at which time Warren We
whom I began this book, was hired (Kohler 1976:286). At the same time, Alan Gregg became d
the Medical Research Division and began an intensive new program in neurology and psychiatry
1997). Initially, Weaver's and Gregg's programs were closely affiliated and their boundaries blur
included psychobiology (psychiatry, neurophysiology), internal secretions (hormones and enzymn
nutrition (vitamins), radiation effects, sex biology, experimental and chemical embryology, gene
biophysics, and biochemistry (Kohler 1976:289).

By 1938, however, Weaver's position had shifted dramatically, and his program both subst:
changed and was renamed "molecular biology" (Abir-Am 1982:347). The trajectory of his decisii
instructive. In the past, comparatively little attention had been paid by the foundation itself to tl
committee, since the funds were administered by the NRC, which had its own boards (Abir-Am 1
[7s1 Weaver changed this as it was his policy to take a firm hand in the "management of science'
division, and he did not hesitate to express his opinion. Research to be funded by the Rockefelle
Foundation was increasingly subjected to careful scrutiny and analysis in relation to the foundati
goals.[7el

Weaver, who thought biological truth relevant to individual conduct, statecraft, and social p
Am 1982:349), was juggling several possible directions as he assumed the directorship in 1932.
embraced the NRC/CRPS as part of his own independent program, which he first called "psychot
"vital processes." The quote from Weaver to the trustees of the Rockefeller Foundation about "tt
sciences of man," with which I began this book, gives the flavor of this moment. Further, in 193
had met with Lillie to discuss the advisability of a considerable shift in emphasis in the work of t
committee away from the underlying biological problems to the behavior problems. Weaver said
frankly enthusiastic about the older program, which produced quantitative factual evidence basii

later applied problems. And he questioned whether those "human side" fields now warranted de
[771

Another possible direction Weaver was also considering centered on the importation of the
physics and chemistry into biology—what ultimately became his molecular biology program. In f
analysts assert that the "psychobiology" program served initially to buy Weaver time and protec
for molecular biology while he prepared the ground
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for such a major shift in direction (Fuerst 1982:255; Kohler 1976:289). But Weaver was ju¢
third possible commitment: Lillie's proposal for an "Institute of Race Biology" at Chicago. While i
failed, the saga of this proposal illuminates the situation at the Rockefeller Foundation at this tin

At the University of Chicago, eugenic concerns had been widely reflected both in the curricL
faculty activities. In 1920, faculty member H. H. Newman (1948:235) began teaching a course ¢
"Evolution, Genetics and Eugenics"; he published a book of readings with the same title in 1921
budget recommendation for zoology prepared by Lillie sought a geneticist capable of teaching et
social development.[’2l As a member of the executive committee of the NRC's Division of Biolog



Agriculture, Lillie had approved in 1920 the establishment of a Eugenics Committee within t
Members, who included Robert M. Yerkes (Yale) and Lewellys F. Barker, Adolf Meyer, and Raym:
(all of Johns Hopkins), organized the Second International Eugenics Congress in 1921.[7°1 pushir
more scientific eugenics, Lillie presented a paper on sex hormones at the congress.[291 In 1922,
agreed to serve on the Advisory Council of the Eugenics Committee of the U.S.A. of the Internat
Committee on Eugenics, which had specialty subcommittees on research, eugenic birth control,
physical measurements, and cooperation with physicians.[®11 Thus Lillie was more than familiar \
eugenics movement.

Responding in part to his dean's suggestion that interdisciplinary projects be organized in ir
1924 Lillie began formal development of a plan for an "Institute of Racial Biology" at the Univers
Chicago.r#2l This was likely discussed in the NRC/CRPS context as one of the possible centers to
sponsored by the (proposed and failed) independent (non-NRC) sex research agency discussed
1978). Lillie had already written to Wycliffe Rose of the Rockefeller General Education Board abc
proposal: "The future of human society depends on the preservation of the individual and its ext
the field of public health; but it depends no less on social health, that is the biological compositit
population. ... The era of universal [racial] contact and amalgamation has come. Moreover, the
press on their borders everywhere, and also, unfortunately, the best stock biologically is not eve
the most rapidly breeding stock. The political and social problems involved are fundamentally pr
genetic biology."I#2]

Lillie saw eugenics and genetics as extending the study of development (his lifelong researc
from the individual to the population level. Lillie was far from alone in his shift of rhetoric from r
population at this time, a shift reflected in the life sciences more broadly (Haraway
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1995) and in the social sciences, including demography (Gordon 1976/1990; Greenhalgh 1¢
Subjects included by Lillie in his framework for the institute were genetics, cytology, embryology
sex, ecology, and the environment. Interdisciplinary research programs would include racial biol
psychology, sociology, and what might be called social medicine.[84] Lillie later addressed the no
problem, noting that in a discussion he had with foundation staff, the name "Institute of Racial E
was viewed as misleading: "(Parenthetically I may say that I borrowed it from the German
'Rassenbiologie’.) I believe, however, that the term 'Institute of Genetic Biology (and Evolution?
be open to misunderstanding."[25] Lillie then further noted the practical applications potential of
institute "in animal and plant breeding, improvement of inborn qualities of human stock, the cor
basis of disease, population problems, etc."[g°]

An entry in Weaver's diary from early 1934 reflects very positively on the proposal. It even
that race biology could have been a banner program of Weaver's tenure, integrated with molect
"If the plans for development come up to WW's [Weaver's] expectations, it would seem to offer
not the major opportunity for advancing the new [Foundation] program."[821 In 1934, Lillie subn
formal proposal to the Rockefeller Foundation, carefully noting the institute's scientific merit:

Nor on the side of current human evolution would it have any direct connection with eugenic or birth control propac
would be concerned exclusively with the scientific foundations. There is no gainsaying the conviction that social imp
represents a political ideal of the future. If we are to avoid hasty and socially dangerous political action scientific fou
must be securely laid. ... Responsibility for scientifically sound genetic prophylaxis rests on the biological sciences. .
is an almost total lack of organization for genetic social therapy, except for non-professional propaganda. ... Indicat
multiply in this country and abroad, especially in Germany, in England and in Russia, that people are wide awake as
necessity of a better planned society if our civilization is to endure and develop. They are thinking ... of control of
composition of their populations. &l

Lillie argued that "human betterment" could be served scientifically through an Institute of
Biology at Chicago.[®°] The cover letter from president Hutchins of the University of Chicago aski
of $3 million from the foundation in several stages.[®°] Lillie saw the institute as strongly interdis
with work to be done on a "project" basis, drawing on physical and medical sciences, as well as
sciences (in terms of child development, education, social service, and population problems), an
interdisciplinary foci (such as psychogenetics and psychophysiol-
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ogy of sex and experimental population genetics).[?11 Negotiations continued throughout 19
himself planned his retirement.[®2]



In a sense, Lillie's proposed institute was an attempt to create a new population biology of
that included the "biology of sex," as the reproductive sciences or reproductive biology at Chicac
elsewhere) by then were known. Simultaneously, there was a well-articulated fit with the recent
eugenics movement to a more population-based, neo-Malthusian ideology that eventually would
"population control," reflecting its new inclusion of birth control as a legitimate strategy in the st
control both quality and quantity of reproduction. This shift was led in part by Raymond Pearl, w
Lillie had worked on the eugenics conference noted earlier (Allen 1991). Perhaps Lillie's proposa
cogently frames what Hall (1978) called hybrids, combining both social and natural sciences, wit
designated to lead the explanatory dance.

In 1935, however, Lillie's proposal dropped out of sight, to be replaced by discussions of a |
endowment of the Biological Sciences Division at Chicago, which, along with several other estab
committee centers, was eventually funded directly by the foundation.[®31 Had Lillie's proposal be
more ardently ten years earlier, when he first framed it, it might have become a reality. There v
several factors that contributed to its demise in 1934. Certainly the rise of Nazism and its associ
extreme eugenic actions thrust all eugenics into disrepute.[®4] The Nazi Eugenical Sterilization Lz
been passed in 1933, based directly on the "Model Eugenical Sterilization Law" formulated by Hz
Laughlin of the Eugenics Record Office based at Cold Spring Harbor.[251 The American Neurologic
Association was about to publish a scientific repudiation of eugenic sterilization, raising serious ¢
questions about eugenics.[®1 Geneticists and other scientists had also become disgruntled and i
with the lack of incorporation of modern genetic knowledge into eugenics.[*”1 At Chicago, Lillie w
and without him such an institute probably was considerably less attractive to the foundation, if
as a de facto loose cannon. Further, the biological sciences at Chicago conceived more broadly v
eminently (and more controllably) supportable and in need of stabilized assistance (Clarke 1993

and, of course, Weaver had his own ambitious plans for new Rockefeller Foundation researc
investments. By 1935, he was breaking away from psychobiology and moving strongly and expl
toward the integration of physical science approaches and skills into biology (Abri-Am 1982:352
Kohler 1976:291). His revised "molecular biology" agenda clearly did not include the research ai
NRC/CRPS.[8] In fact, the committee was almost terminated by the foundation in 1935.[°°] Inst¢
Weaver
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dumped the committee elsewhere in the foundation: in 1937, both the endocrinology and tl
biology/psychobiology programs (including the NRC/CRPS) were shifted to Alan Gregg's Medical
Division. "The assignment of 'psychobiology' to Gregg clarified the internal division of labor withi
Foundation between applied and basic programmes" (Kohler 1976:298-300). This spoke more ¢
of the reproductive sciences than any other move.

While Weaver's Natural Sciences Division would sponsor basic research more exclusively, G
Medical Sciences Division supposedly required a judicious combination of basic research and apg
The latter now better suited the shifting program of the NRC/CRPS. Gregg would also clearly see
receptive to the implications of the reproductive sciences for addressing human fertility. Gregg v
Science in 1955, "I suggest, as a way of looking at the population problem, that there are some
analogies between the growth of the human population of the world and the increase of cells ob:
neoplasms. To say that the world has cancer, and that the cancer cell is man, has neither exper
proof nor the validation of predictive accuracy; but I see no reason that instantly forbids such a
speculation." Gregg's argument would have fit well with those of Frank Lillie in terms of the popi
level goals of biological understanding and the ability to manipulate individuals (e.g., Mitman 19
109). Social control, here of population, could be achieved through Rockefeller-sponsored biome
1993a).

A key question, of course, is why Weaver was prepared to abandon the reproductive scienc
time. Fashion in research funding is not a recent phenomenon.[2%1 By the mid-1930s, in a numt
the reproductive sciences had become old hat. Many of the social taboos around sex had eased,
legitimacy of the reproductive sciences was more established, especially in elite circles. It may v
Warren Weaver both pushed for a shift to the "human side" and a shift of the committee to the |
Sciences Division because he preferred to manage only basic research at the cutting edge. Kohl¢
(1976:299) states: "Weaver was relieved of endocrinology, nutrition and sex biology, rather to |
for they had lost their fashionable appeal." In 1941, when the foundation trimmed its funding of
committee, its resolution noted that continued funding "at the previous level would ... give an ui
emphasis to an area of research that in any case is no longer in a pioneer or entirely dependent

This loss of appeal may also have been the result of false hopes and promises for clinical af



The isolation of sex hormones in the early 1930s had engendered enthusiasm for hormone
and the pharmaceutical industry rushed to develop them commercially. After an initial wave of
claims of miraculous cures,[t°2] by the mid-1930s
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skepticism had begun to set in.[1931 The "odor of quackery" that had wafted over reproducti
endocrinology from Brown-Séquard's rejuvenation work in the 1890s persisted, and persists to t
(Borell 1976a; Rechter 1997).

While the "human side" of "the problems of sex" had received greater emphasis by the com
after its transfer to the foundation in 1931, it was not until after 1940 that the balance of suppo
shifted to it. Correspondence and documentation concerning the future of the NRC/CRPS from a
strongly suggest that if this shift had not occurred, the committee would have been terminated
of World War II. Rockefeller Foundation staff articulated several times that support for the comn
gone on too long.[1°41 In response to these threats, the NRC/CRPS itself promoted a strong "new
on the "human side," emphasizing psychological aspects of sex.[°5] And by 1944, the NRC/CRP¢
the foundation over to its new program. The foundation then gave the committee $135,000 ove
years, stating that as long as standards remained high, "the nature of the field, i.e., problems o
human beings, would clearly justify renewal of research grants."[*°¢] The Rockefeller Foundation
desired that a more ambitious program of human sexuality research be undertaken, and it callec
NRC/CRPS to lend its now high stature and legitimacy to this endeavor.

The major funding recipient under the new "human side" program was Alfred Kinsey's scien
approach to human sexuality at his Institute for Sex Research at Indiana University. "The cultur.
idealization of science in American society was Kinsey's inspiration as well as his validation" (Irv
1990:36). In 1937 George W. Corner, the new chairman of the committee, strongly supported t
side" of the work and Kinsey's scientific approach. By 1947, Kinsey was receiving about half the
committee's annual allocation, and this level of support continued until the heart of the McCarth
Then, in 1954, a federal congressional investigating committee targeted the Rockefeller Foundat
investigation as a dangerous liberal organization. Among the casualties was foundation support"
research, which completely ceased.

Meanwhile, sexology gleaned at least a few benefits from the NRC/CRPS. George Corner no
served as a research subject for Kinsey (Corner 1981) but also was a major supporter of Williarr
whom he had trained in gynecology. "As Corner had advised, Masters waited until he was thirty-
an established gynecologist before beginning sex research at Washington University." Ironically,
organizational entity he and Virginia Johnson created there was named the Reproductive Biology
Foundation (Irvine 1990:79-80). Thus in some bizarrely transgressive moves, sexology was pur
the name of reproductive biology, while reproductive biology was done as "research on problem:
Struggles for legitimacy can take many turns.
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My thesis in this chapter has been that basic reproductive scientists and their supporters redirec
initial mission of the NRC/CRPS toward basic reproductive research within natural science appro.
did so through arguments asserting the value and necessity of fundamental research in providin
blocks toward clinical and applied uses. They thereby succeeded in capturing the bulk of the con
funds between 1921 and 1940, the vulnerable period of formation and coalescence for the repra
sciences enterprise. During this period, a total of $1,227,000 was provided to the NRC/CRPS by
and the Rockefeller Foundation.[1°7]

The major effort of "human side" advocates—to create an independent agency to handle bao
and biological aspects of sex research—failed dismally. In 1931, the "basic" research orientation
NRC/CRPS was confirmed by its transfer from the BSH to the Rockefeller Foundation. The power
the power to direct research, and foundation officers became de facto makers of national scienct
(Kohler 1976:284). By the mid-1930s, even Lillie's proposal for an Institute of Race Biology did
as seductively as molecular biology, although the Rockefeller Foundation then directly funded a
reproductive research centers.



The redirection of the mission of the NRC/CRPS gave both the committee and the reproduct
sciences a "basic" research identity, distinguishing them vividly from sexology and from applied
contraceptive research. Most of all, the NRC/CRPS gave momentum to the reproductive sciences
itself, sponsoring three editions of Sex and Internal Secretions (Allen, ed., 1932, 1939; Young 1
served as the bibles of the reproductive sciences for over forty years. The committee was finally
discontinued in 1962 (National Academy of Sciences 1979:v).

Yoxen (1982:125-34) has argued that one of the reasons British science lagged behind afte
War I was the lack of interest of British elites in science and technology development, certainly «
to Carnegie and Rockefeller efforts in the United States, with their "managed biology" based on
corporatist rationalism." Morawski (1986:220) views the goal of related Rockefeller projects in
psychobiology and psychology as aiming at "the rational control of human behavior." Clearly the
also very deep Rockefeller commitments to sex research at historical moments when it was high
controversial and understudied. The capacities to control the biology of sex and human sex beh:
both pursued assiduously through Rockefeller sponsorship.

Sexology or sexuality studies and reproductive biology were also "disentangled" qua discipli
through the work—some might argue the poli-
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tics—of the committee. The distinctive problematics of human sexuality began to be framec
within an emergent discipline of "sexology" with very strong social science elements along with 1
biomedical. This framing was especially strong among reproductive scientists, who sought to rel
studies to "the human side" and alienate them from committee funding. However, the boundary
sexology and reproductive sciences moves, depending on who is drawing it and under what con¢
example, animal behavior studies that take up sexuality were often viewed as closer to reproduc
science by biologists (e.g., Beach 1981; Mitman and Burkhardt 1991), but are also claimed by s
sexologists (Porter and Hall 1995). It was also no accident that, when committee funding revert
initial focus, the individual funded was Alfred Kinsey, a biologist who had studied the gall wasp.
on the boundary line between the natural and social sciences, with a foot in both worlds, certain
him well.

The strategic arguments for basic research that were used to redirect the mission of the NR
away from sexological research were part of the effort to construct a legitimate and autonomous
reproductive sciences enterprise. The redirection succeeded in cloaking that enterprise in a man
unquestionable scientific legitimacy. That basic reproductive scientists had their own scientific ac
followed it with clear and sustaining NRC/CRPS support gave them considerable autonomy in rel
multiple audiences and sponsors of their work, including other scientists. Such legitimacy and at
are in a sense cumulative. They adhere to an enterprise over time. In the next chapter I turn to
reproductive scientists actually did with all this carefully negotiated funding between 1925 and 1
in chapter 6, I analyze how the legitimacy and autonomy gained by the reproductive sciences er
through association with the NRC/CRPS served them well in relation to their other major audien:
between and after the world wars—birth control advocates.
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PART TWO THE MAKING OF THE REPRODUCTIVE
SCIENCES



PART THREE COALESCING THE ENTERPRISE

PART THREE
COALESCING THE ENTERPRISE

— 121 —

Chapter Five
Coalescing the Discipline
Endocrinological Approaches, 1925—-40

Following a formative era focused on a physiological problem structure from about 1910 to 192¢
American reproductive sciences coalesced around reproductive endocrinological problems manife
three professional worlds—biology, medicine, and agriculture—from about 1925 to 1940. Where
of disciplinary formation period was one of articulation of a set of problems for the reproductive
the beginnings of careers in the field, the later period was one of deepening investments and co
an enterprise of social worlds within a broader arena centered on reproduction. This is a saga of
coalescence of a scientific social world that the required both legitimacy and autonomy from oth
and powerful funding sources to survive, much less flourish. Ultimately, during this period, glob:
in the reproductive sciences shifted to the United States, indelibly marking their success.

I first describe the rise of reproductive endocrinology as model research and the "heroic ag:
reproductive endocrinology" (Marrian in Parkes 1966a:xx), including the major foci of the reproc
sciences between 1925 and 1940. One of the key factors shaping this era was the discovery of t
production of reproductive hormones in the anterior pituitary gland. This became the site of the
of reproductive and general endocrinology. I next analyze this intersection as the core physiolog
sociological juncture of the coalescence of the reproductive sciences around endocrinological prc
to general endocrinology provided the reproductive sciences enterprise with scientific and social
and considerable cultural authority; endocrinology has continued to dominate the field.

One of the major landmarks in the history of the modern reproductive sciences in the Unite
publication of Sex and Internal Secretions:
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A Survey of Recent Research (Allen, ed., 1932). Both the book and most of the research on
based were sponsored by the National Research Council Committee for Research in Problems of
discussing the importance of this book and aspects of its reception, I review the disciplinary
professionalization of the reproductive sciences in biology, medicine, and agriculture, including t
establishment of societies and journals. Interactions across professional boundaries are noted ai
benefits of efforts in each professional area to the enterprise as a whole are evaluated. Yet tensi
and I also discuss schisms along organismic versus physicochemical lines. Last I delineate what
reproductive sciences did for biology, medicine, and agriculture, including the consequences for
professional field in terms of enhanced basic, clinical, and applied offerings. All five themes of th
evident in this chapter: the reproductive sciences as intersecting social worlds, disciplinary deve
boundary crossings, gender issues, and the control of (human and nonhuman) life through disci
reproduction.

The Heroic Age Of Reproductive Endocrinology

Guy Marrian called the years 1926-40 the "heroic age of reproductive endocrinology" (Parkes 1¢



while Alan Parkes (1962b:72) described the period as an "endocrinological gold rush." During th
chief naturally occurring estrogens, androgens, and progesterone were isolated and characterize
hypophyseal (anterior pituitary), placental, and endometrial gonadotrophins were also discovere
(1966a:xx) has argued that we will never again see another such period in reproductive endocri
was also a most competitive time, "a period of keen rivalry and of fierce competition for priority
everyone concerned was guilty of publishing too much and too frequently" (Marrian 1967).

Table 3 provides an overview of the foci of the reproductive sciences from 1925 to 1940. Sc
from the formation era continued to be pursued, such as the estrus and menstrual cycles, fertili
sex differentiation, but with increased emphasis on endocrinological aspects rather than physiolc
processes. Newer topics included testicular function and artificial insemination, fertility and steri
properties and biological activity of all of the sex hormones. Most important, the simple one-glar
hormone, two-sex segregated construction of the internal secretions of sex (with the testis prod
male hormone and the ovaries the female hormone) was disproved. A much more complex feed
predicated on a diversity of hormones common to both males and females, took its place (see P
will comment on only a limited number of the research areas listed in Figure 2, as others have
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TABLE 3 The American Reproductive Sciences ca. 1925-1940: Professions and Major Problem Structure

Profession Biology

Focus of problem
structure

Analytic problems

Unit of analysis Species

Problems addressed | Sex differentiation: Moore 1930;

Witschi 1932

Testicular function:
Moore, 1926, 1932

Embryology of sex:
Witschi 1932; Willier
1932

Fertilization: Chang
and Pincus 1931

(table continued on next page)

(table continued from previous page)

Profession Biology

Medicine Agricultu

Reproductive organ system and
analytic problems

Domestic organism:
problerr
Humans (individual) Populations of sele

Menstrual cycle: Corner 1923
(monkey), 1933 (human);

Estrus Cycle: H. H. Cc
Cole and Hart 19

Allen 1926; Evans and Cole 1
Hartman 1932 (monkey), 1936 Griffiths and Amoro:
(human)

Placentation: Bartelmez 1935

Uterine function: Bartelmez 1933, Infectious abortion:
1937;
Reynolds 1939;

Markee 1940

Lactation: Corner 1930 Mammary glands:

Artificial inserr
Perry 19

Fertility and sterility: Young 1929,
1931;
Hartman 1932, 1936;
Rock and Bartlett 1937; Makepeace
et al. 1937

Artificial insemination:

Young 1929;
Guttmacher 1938
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Medicine Agricultt

Reproductive Endocrinological Researches

Androgens: McGee 1927;
Funk and Harrow 1929;
Moore et al. 1929;

Estrogens: Allen and Doisy 1923;
Frank et al. 1926



Moore 1932, 1938 Koch 1932

Prolactin: Riddle et al. 1932 Hypophyseal gonadotropins: Smith PMSG: Cole and
1927, 1930, 1932; Cole et al. :
Estrogens: Hisaw and Meyer Evans and Simpson 1928; Hart and Col
1929; Engle 1932 Severinghaus 1932;
Levin et al. 1931 Li et al. 1940
Hypophyseal gonadotropins: Genetic/endocrinological factors:
Fevold et al. 1931, 1936; Danforth 1932
Moore and Price 1932
Progesterone: Hisaw et al. 1930 Progesterone: Corner and Allen Superfecundity:
19294, b
Hormone antagonism: DES: Engle and Crafts 1939 DES: Burroug
Moore 1930
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framed the concepts and priorities of discovery (Greep and Koblinsky 1977; Gruhn and Kaz

First, table 3 demonstrates that not all the research done on reproductive topics was endoc
nature. For example, research on the menstrual cycle, begun prior to 1925 and continuing throt
coalescence period, was only partially endocrinologic. Scientists continued to pursue what came
biological or physiological (as opposed to "purely" endocrinological) problems. Corner (1923, 19
Hartman (1930, 1931, 1932a,b, 1933, 1936, 1939), Bartelmez (1933, 1937), Hertig and Rock (
1982), and others studied a variety of menstrual cycle questions.[?]1 These more physiological re
to sterility and infertility problems as a strong line of postwar research (American Foundation 19
98) and became the basis upon which fertility control by hormonal contraception (the Pill) could
built.[2]

Second, in the scientific discourse on reproductive hormones that began this century, there
remains) a startling reification of "male" and "female" hormones. That is, despite consistent rese
that both types of hormones are characteristically found in both males and females, monolithic t
attribution by sex has been intentionally sustained, largely by simplification strategies (Star 198
Specifically, beginning during this period, the estrogenic hormones were constructed as "female,
androgenic were "male."

Part of this reification of gonadal hormones as sexed was a theory developed in the more st
of the British reproductive scientist Walter Heape. His theory, asserting that the two supposed "
"male" hormones were "antagonistic" to one another, was imported into reproductive endocrinol
the term "sex antagonism" was then in fairly common cultural usage (Chesler 1992:169), pointi
phenomena that today are encompassed by the phrase "the battle between the sexes." Heape w
called Sex Antagonism , in 1913, which "dealt with male/female conflicts such as the women's s
movement, which was of great concern to men raised in a Victorian society. In 1914 he publishe
Preparation for Marriage , one of a series of books on human reproduction and the family, spons
Church of England" (Biggers 1991:174). Heape was one of many scientists who published on toj
the pale of science, and who sought through such border crossings to use the cultural authority
keep women "in their place" (e.g., Russett 1989).

Within the theory of sex antagonism as it was later framed in reproductive endocrinology, s
dysfunction (physiological and/or behavioral) was presumed to result if both male and female h¢
found in the same individual (Hall 1974). The most common dysfunction supposed to result was
surprisingly, homosexuality. The strongest advocate of antagonism theory during the coalescenc
Eugen Steinach
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(1861-1944) in Austria. Steinach focused mainly on hormones of the testis; in addition to ¢
their biological activity, he pursued research on rejuvenation reminiscent of Brown-Séquard's in
ground testicular materials. But what became known as "Steinach's operation" involved resectin
spermatic duct between ligatures instead of introducing external materials. The operation was q
during the 1920s and 1930s, being performed on patients such as W. B. Yeats and Sigmund Fre

Carl R. Moore and Dorothy Price at the University of Chicago, working with both types of hc
research that contradicted the antagonism theory in the 1930s and rendered the processes in cc
greater complexity, as part of the effort to clarify the processes of sex differentiation. Their worl



posited a complex feedback loop, broke new conceptual and substantive ground in the life ¢

Bernhard Zondek of Berlin entered this saga during the early 1930s as well. Seeking easily
sources of female hormones, he turned to the horse as research material. Cole and Hart (1930)
had earlier prepared follicle-stimulating hormone (FSH) from pregnant mare serum. Zondek tho
urine might be a useful source and found that it "contained huge amounts of oestrogen." Pregne
then became the usual source of estrogen for pharmaceutical companies. (This confounded farrr
were shocked both at the requests for horse urine and at being paid for it!) An interview with Zc
provides a retrospective account of the next installment:

F. But you have found that the richest source of oestrogen is stallion urine, haven't you? Z. Yes, I was really astoni:
Haussler and I found that stallion's urine contains even more oestrogen than that of pregnant mares. And I was eve
astonished to find a high concentration of oestrogen in the testicles of stallions. F. Did you consider it strange to fin
in a male animal? Z. I concluded that oestrgen in stallions had to be a metabolite of the androgenic hormones. Man
later you biochemists substantiated this conclusion by showing through more elaborate methods that testosterone i
convertible to oestrogen. But to this day I don't understand how it is that the high concentration of oestrogen in ste
and blood does not exert an emasculating effect. F. It is fortunate for the stallion that he has no chance of knowing
trouble. (Finkelstein 1966:11)

Zondek published his work in 1934, and the story seems to have circulated rapidly as a res
ongoing intercontinental debate about sex hormone antagonism. However, despite citing Zondel
estrogen in stallions and that of his Chicago colleagues Moore and Price, Frank Lillie (1939:6, 11
furthered the reification of sex and gender by not renaming, or at least destabilizing the genderi
gonadal hormones in his "Biological Introduction" to the major handbook of the reproductive sci
and Internal Secretions .[¢1 He begins by lauding the "the great

— 127 —

advances that have been made and consolidated, especially in the chemistry ... of the male
hormones ..." which have now "served to complicate rather than to simplify our conceptions of t
mechanisms of control of sex characters" which have emphasized work in different species. But,
intoned, "Under these circumstances it seems inadvisable to include in a biological introduction t
chemical terminology. The old terms male and female sex hormones carry the implication of cor
characteristics and represent conceptions that would still be valid whatever the outcome of furtt
and physiological analysis. ... As there are two sets of sex characters, so there are two sets of s
the male hormone controlling the 'dependent' male characters, and the female determining the
female characters.” Here Lillie eliminates the possibility that science could change its mind over
the most part it did not. Many subsequent discussions of gonadal hormones have been socially ¢
this way (Hall 1974). Major lines of "sex differences" research have been based upon it as well.l

Other reproductive scientists have objected both at the time and subsequently. For exampl
(1994:47) reports that at the First International Congress on the Standardization of Sex Hormor
London in 1932 (discussed later in this chapter), Dutch reproductive endocrinologists were critic
they called "the unitary school of sex endocrinology." They objected to the definition of the biolc
of the female hormones as categorically only actions in the estrus cycle, specifically because the
to stunt growth, produce fatty deposits, decrease kidney weight, and so on, were all ignored by
narrow definition.

Years later, Amoroso (1963), not referring to sex hormones specifically, complained that "o
"misleading" rhetoric was characteristic of endocrinology quite broadly. For example, he felt the
phraseology of gonadotropins as parts of one-to-one "feedback" loops when the interactions wel
understood to be much more complex misled even scientists. The endocrinologist and historian |
(1982:408) has noted that certain supposed "female" and "male" hormones may in fact be ident
"delayed" finding. Whalen (1984) provides a searing critique of scientific language around gonac
reminding us that "all hormones and their antagonists have multiple effects.” That is, what have
sex hormones are not only sex hormones but have other biological actions as well. Even for scie
sustained nomenclature is obscurantist.

Questions that Lillie, Amoroso, and Medvei fail to ask, which feminists do, 81 include why su
constructions are made, why do they persist, and who benefits? Such problems of misconstructi
concepts of sex and gender in science have negative consequences for the science itself (Keller
sustained reification of hormones as "male" and "female" in this
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century can be viewed as a social phenomenon parallel to one discussed by Farley (1982:1:
found a "sexless age of reproductive research" in the nineteenth century when sex was denied t
and biologically. Farley concludes that these biologists' scientific work was shaped by their socia
assumptions. He further found that when nineteenth-century biologists did discuss a sexual mez
biological reproduction in a particular species, such as humans, they deemed it the basis of a pr
"natural" social division of labor between the sexes, wherein women were assigned to a lifetime
children, while men were to be employed outside the home for wages and salaries. Similar socia
designations have been based on the gendered reification of gonadal hormones (e.g., Harding a
1987; Schwartz 1984).

Biologist Fausto-Sterling (1989, 1992:85-88, 1993, 1998) has recently taken up these prot
argues that there are multiple sexes or, alternatively, that what we call sex is a continuous set ¢
and, for most purposes, a classification system of five sexes is fairly accurate, inclusive, and ser
perspective takes the complexities of biology extremely seriously, including the gonadal hormon
certainly know from the work of Money and his colleagues (e.g., Money and Ehrhardt 1972) on'
humans who apparently do not fit into the binary sex classificatory system, that such phenomer
common enough to have prompted development of routine treatments. The simplified, dimorphi
construction of sex has also been challenged by those who study its medical enforcement (e.g.,
1991, 1992, 1998; Kessler 1990), and most recently by those who do not fit within the dimorph
classification system. Here we can see today the emergence of a new social movement for chan
medical treatment of hermaphrodites, mounted by hermaphrodites themselves (Chase 1997; IS
96).

As this book was going to press, a brand-new second kind of estrogen receptor site was "fo
the already known alpha receptors predominate in the uterus and the mammary gland, the new
receptor was initially found in rodent prostate tissue, and predominates in the ovaries, testes, a
give rise to sperm! The New York Times article concluded that "it is time to put to rest—and crel
shibboleth of estrogen as a 'female hormone.' ... Scientists have found evidence of the beta rece
organs that display little or no evidence of alpha and that nobody had thought of as being under
dominion, including the lungs, kidneys, intestines, bladder and colon" (Angier 1997). Based on r
century of such complications to sex hormone theory, Fausto-Sterling (1998) asks the still radic
"Do sex hormones really exist?" One wonders what the reproductive sciences and biomedicine n
generally would have been like had Lillie been as scientific in his nomenclature.
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Endocrinology became the core activity of reproductive scientists between 1925 and 1940 r
because these major hormones were implicated in reproductive phenomena, and therefore purs
discovered; its rises was also a social phenomenon that deserves a sociological explanation.[®1 p
endocrinology at the center of the reproductive sciences enterprise reflected a series of choices
commitments made by scientists from many countries. Developments could have been otherwis
emphases could have been different. As the centerpiece of the reproductive sciences, endocrinol
with several structural and strategic advantages. These included the following:

a core, widely recognizable research activity for the social worlds of reproductive sciences;

a core research activity that appeared very distant from the social issues of human sexuality
reproduction;

scientific legitimacy and fashionableness by association with general endocrinology, one of t
promising new areas of research in the life sciences;

a biochemical instead of a "merely" physiological thrust, and strong working alliances with s
biochemists;

established conventions and approaches to biochemical research problems;
a common denominator and a common language across biology, medicine, and agriculture;

the promise of a host of valuable technoscientific interventions into reproductive phenomen:



Endocrinology was a powerful contender for "most outstanding line of work" in the life scier
juncture, to some degree because it was part of a more general trend in medicine. In the 1920s
shift of focus in explanations of disease, from exogenous factors such as germs to endogenous f
as deficiencies, which could result in disease directly or through impaired resistance (Sinding 19
Biochemical approaches, of which endocrinology was one, were also the methodological and par
"high ground" in the life sciences during this era (e.g., Kohler 1982). Thus reproductive scientist
biochemical endocrinological lines brought scientific legitimacy to the enterprise in relation to th
audiences, consumers, and sponsors of the reproductive sciences. Scientific audiences existed, ¢
biology, medicine, and agriculture.

During this era, the important pattern was established of biochemists working with reprodu
scientists on endocrinological problems. Early
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reproductive scientists often lacked the sophisticated chemistry requisite for isolation of put
Corner (1981:233), in recounting his work toward the discovery and isolation of progesterone, s
once he had a practical test for a potent extract, "The stage was now set for the biochemist ... V
Edward A. Doisy, a professor of biochemistry at the Washington University School of Medicine, ¢
work on estrogens with Edgar Allan (Allen and Doisy 1923).[291 A third example of this pattern is
Frederick C. Koch, chairman of the Department of Physiological Chemistry and Pharmacology at
University of Chicago, who became an integral part of the reproductive sciences center establish
Koch worked in tandem with Carl R. Moore, Lillie's successor as chairman of the Department of .
the testis as an endocrine gland and the androgenic hormones. Koch and his associates develop
methods of separation and distillation of male hormones, discovered multiple male hormones in
through fractionalization, developed a rapid method of distilling estrogenic hormones from stallic
studied normal ranges of variation of hormone content in human urine of both males and female
nutrition to hormone production), distinguished and isolated urinary and testis tissue hormones,
synthesis of androsterone.[*11 Moore and his group simultaneously worked on the biological acti
hormones (e.g., Moore 1932, 1938, 1947).

Eventually reproductive scientists became more adept biochemists, although biochemical s
continued to be included in research teams and centers. Some of these centers became involvec
rivalries. Long (1990) offers a close reading of the debate about the construction of the anterior
gland. It pitted the Hisaw group at Wisconsin against the Engle group at Columbia (see Greep 1!

The most significant outcome of the endocrinological focus, however, was the drawing toge
scientists from biology, medicine, and agriculture around a shared problem structure. A core act
necessary for the development of an enterprise as a recognizable social world (Strauss 1982). R
endocrinology provided such a core activity. It allowed the reproductive sciences enterprise to c
as a cross-professional intersectional scientific enterprise. The evidence for this intersectionality
significantly, major breakthroughs in reproductive endocrinology were made in all three professi
situations.[12]

The distance that the reproductive endocrinological focus provided between reproductive sc
matters of sexuality and reproduction and birth control as social issues was also central to the d
of a legitimate scientific enterprise. Biochemistry is usually "sexy" only to scientists. Thus social
and cultural authority could also accrue to the enterprise as it eschewed, through focus on reprc
endocrinology, di-
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rect involvement in the more controversial aspects of reproduction and sexuality.[*2]

Of course, much of modern reproductive research initially in Britain (Borell 1985; Marshall :
later in the United States (e.g., Asdell 1977; Corner 1981; Loeb 1911, 1958) had implicated hor
control of the reproductive cycle. More internalist historians thus have reasonable grounds from
state that scientists were led to endocrinological problems through their research. My argument
contest this point. Rather, I am elucidating the social structural advantages that also contributec
institutionalization of reproductive endocrinology as the core activity of the developing enterpris
institutionalization I mean the centrality of reproductive endocrinology to the reproductive scien
laboratories, departments, publications, professional associations, and so on. Other problems he
framed and were later de-emphasized or ignored in favor of endocrine problems. It is the shiftin
the problem structure as a whole, rather than specific problems, that concerns me here.



Intersecting with General Endocrinology: The Anterior Pituitary

A key event in the rise of reproductive endocrinology as model research was the intersection dui
1920s of general endocrinology with reproductive endocrinology. This took place with the discov
anterior pituitary gland simultaneously produces both reproductive and nonreproductive hormon
a physiological link between reproductive and general endocrinology and between the reproduct
and the rest of the organism. Agate (1975:474) notes that during this era, "probably the greate
blocking the progress of endocrinology was the confusion and controversy about the function of
hypophysis" (the anterior pituitary gland).

The major investigator associated with clarification of hypophyseal activity was Philip Edwai
(1884-1970), who began this work at the University of California, continued it briefly at Stanfor
completed it at Columbia's College of Physicians and Surgeons as head of the Department of An.
After initial work in the frog (Smith 1916), he turned to the rat and developed a surgical approa
of the anterior pituitary—hypophysectomy. Unlike previous methods, Smith's did not involve cor
brain. Smith then showed (1927, 1930) that uncomplicated hypophysectomy in mammals result
cessation of growth, loss of weight, and atrophy of the reproductive system, the thyroid gland, ¢
cortex of the adrenal gland, along with other effects. Smith continued hypophyseal research witl
assistance of the anatomist Earl T. Engle and the biochemist Goodwin L. Foster with work on the
monkey at Co-
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"The Study of the Internal Secretions," by Hisaw, Severinghaus, and Cole



(by permission of the Rockefeller Archives Center).
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lumbia.[2s] Hypophysectomy became the key technology of the coalescence era, as the Pap
been during disciplinary formation. It was not, however, an easy surgery to perform. Roy Greep
to have "golden hands" for doing this surgery, which, he said, won him a job at Harvard when h
degree at Wisconsin during the Great Depression.[16]

The hormones produced by the anterior pituitary upon stimulation by the hypothalmus inclt
adrenocorticotropic hormone (ACTH), which acts on the adrenal glands; thyroid-stimulating hort
leutinizing hormone (LH) and follicle-stimulating hormone (FSH), which act on the ovaries or tes
hormone (GH), which acts on bones; prolactin (PL), which acts on breasts; and melanocyte-stirr
hormone (MSH) (Wade 1981:13-14). Following Smith, a number of scientists then focused their
hormones of the anterior pituitary—the point (or gland) of intersection of reproductive and gene
endocrinology.[*”l That is, the problem structure was revised to focus on the gland producing the
rather than on the reproductive or nonreproductive hormones and their effects.

A most interesting representation of this disciplinary intersection was created by Frederick |
biologist), E. L. Severinghaus (a physician), and L. J. Cole (an agricultural scientist), all based af
University of Wisconsin in 1934. See Figure 2.[28]1 The heart of this representation of "The Study
Internal Secretions" is endocrinology as "the chemical and physiological study of the hormones.'
hormone-producing sites are listed: the uterus, placenta, testis, ovary, and anterior pituitary. Tt
foremost in the diagram, placed top and center! I would argue that this status was conferred up
anterior pituitary by reproductive scientists for both physiological and entrepreneurial reasons. I
anterior pituitary hormones interact with many other hormone-production processes, but also tf
the organ of intersection of the reproductive with other bodily systems and of the reproductive ¢
general endocrinology.[*°] Research on the anterior pituitary allowed the reproductive sciences t
aboard the prestigious bandwagon (Fujimura 1988) of general endocrinology research.

One important sociological question concerns the proportion of reproductive as compared w
kinds of endocrinological research undertaken during the coalescence era. Two studies by reproc
scientists of that era directly address this point. Table 4 shows Gregory's (1935:213) bibliograpt
from the Index Medicus and Chemical Abstracts. Table 5 shows Evans and Cowles's (1940:908)
count. Gregory's (1935) assessment, mostly for the years 1927-33, sought to determine the pe
articles on the corpus luteum (ovarian hormones) among the total publications in endocrinology
she did not ask about all reproductive hormones). Papers on gonadotropic hormones of the ante
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TABLE 4 Gregory's Bibliographical Tabulation from Indexes (1935)

A. Interrelationship of the Endocrine Glands
from Index Medicus, 1933-1927 75 references
B. Adrenal Cortex Preparations from Chemical
Abstracts, 1933-1924; from Index Medicus,
1933-1927 97 references
C. Kidney Extracts, from Index Medicus, 1933-
1900 64 references
D. Corpus Luteum, from Index Medicus, 1933-
1927 189 references
E. Diuresis and Diuretics (hormonal influence
on), from Index Medicus, 1933-1927 333 references
F. Thyroid, from Index Medicus, 1930-1934;
from Chemical Abstracts. 1933-1934 282 references
Total number of references 1040

SOURCE : Gregory 1935:213.

pituitary were excluded, as were those on placental, mammary, and testicular hormones. R
she found that fully 18 percent of endocrinological publications dealt with hormones of the corpt
Evans and Cowles (1940) made a direct count from over two hundred journals to analyze intere



individual hormone-producing glands for the year 1939; they found that 37 percent of artic
the gonads.[2°] Thus, in 1939, reproductive endocrinology constituted a significant proportion—a
fifths—of all endocrinological publications. From a sociological perspective, it is significant that ti
undertook such tasks of tabulation to demonstrate the centrality of reproductive endocrinology t
endocrinology.

The modern reproductive sciences emerged during approximately the same historical perioc
endocrinology. For intellectual, political, disciplinary, and entrepreneurial reasons, the reproduct
enterprise coalesced around reproductive endocrinology. Although both fields had historical assc
medical quackery (Borell 1985), general endocrinology as a research area possessed greater leg
prestige simply because it did not deal with sex or reproduction. Because of this, reproductive s«
attached their enterprise tightly to that of endocrinology through World War II and beyond.

It was both through direct association with broader endocrinological research and through ¢
its own nonendocrinological and more broadly reproductive problem structure that the reproduci
enterprise achieved greater legitimacy and autonomy during the coalescence period. To avoid tt
of reproductive research with sexology and/or with contraceptive research multiple strategies wi
developed, even though researchers simultaneously drew upon (some would say plun-
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TABLE 5 Evans and Cowles's Endocrinology Articles Count (1940)

No. of endocrine papers published | Relation of papers abtracted in
by kind and “interest" value (221 | 1939 to those published in 221

journals) journals
Total papers Interest Papers
published value, in abstracted Percentage
in 1939 percentage in 1939 abstracted
Adrenals 249 8.9 142 57
Gonads
Female reproductive
system 635 22.7 274 43
Male reproductive
system 239 8.6 274 43
Mammary glands 61 2.1 17 28
General and/or mixed
papers 99 3.5 60 66
Pancreas 339 12.1 150 44
Parathyroid 40 1.3 23 57
Pineal 8 0.3 5 62
Pituitary
Anterior 216 7.8 125 57
Posterior 56 2.0 37 66
General 51 1.8 24 47
Spleen 17 0.6 6 35
Thymus 26 0.9 5 19
Thyroid 201 7.1 78 38
General 88 3.1 32 35
Glandular
interrelationships 378 13.5 221 58
Metabolic
interrelationships 79 2.8 45 57

Vitamin-endocrine
interrelationships 25 0.9 16 64



Total 2807 100% 1362 48%
SOURCE : Evans and Cowles 1940:908.

dered) resources committed to these other lines of work (as demonstrated in chapters 4 an
I will show later, it was precisely because reproductive scientists wanted to continue their deep i
and association with the more prestigious field of endocrinology that no professional organizatio
explicitly on the reproductive sciences was
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begun until 1967. It thus seems apt that many years later the reproductive scientist Neena
(1984) titled her presidential address to the Endocrine Society, "Endocrinology as Paradigm, Enc
as Authority."

Sex And Internal Secretions: The American Bible of Reproductive Endoci

During the coalescence era, preeminence in the reproductive sciences shifted from European to
research centers. The marker event in this process was the appearance of Sex and Internal Secli
ed., 1932). Both its publication and much of the research on which it was based were supported
National Research Council Committee for Research in Problems of Sex (National Academy of Sci
1979:v). The committee's "major undertaking for diffusion of knowledge ... was the preparation
book that became exceedingly influential" (Aberle and Corner 1953:25). The first American bool
the reproductive sciences, it emphasized even in its title the core activity of reproductive endocr
further demonstrating coalescence of the enterprise around it. In his introduction as chairman o
NRC/CRPS, Robert Yerkes noted:

As its tenth birthday approached, the Committee for Research in Problems of Sex, on suggestion of Dr. E. V. Cowdr
ex officio as Chairman of the Division of Medical Sciences of the National Research Council, voted to celebrate the e
taking stock of knowledge and opportunity within its field of interest. As a major step toward the realization of this
Edgar Allen was invited to organize a cooperative survey of recent advances in research on internal secretion in rele
with special attention to phases of the subject upon which committee interest and resources have tended to concen
results of this carefully-planned survey of research achievements, whose timeliness will be recognized, are presente
to our colleagues in biology and to others who may find them relevant to their needs. Meantime, the Committee pr¢
use the findings of the survey as partial basis for decision concerning its present and prospective serviceableness, &
formulation of a new plan and program of activity should it appear that the organization merits continued support. |
1932:xvii)

Thus the book was intended both as a research handbook with directions for future work ar
promotional device to garner continued support for the NRC/CRPS from the NRC and the Rockef
Foundation, which was itself undergoing reorganization at the time.[211

The editor, Edgar Allen (1932:xix), also envisioned the book as a device through which to r
scientists to reproductive endocrinology and to expand the enterprise: "This whole field has rece
undergone such rapid growth that many new questions have arisen to challenge the
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investigator's curiosity. An attempt will be made to indicate productive approaches to some
unsolved or only partially solved problems." All of the contributors to this edited volume were fr
United States, signaling the shift to American preeminence in the reproductive sciences. A comb
negative effects of World War I on European work and the infusion of external fiscal support in t
States through the NRC/CRPS contributed to this shift.[221 Warren Weaver of the Rockefeller Fou
impressed by the effort, as a 1934 memo reveals: "One gets a vivid picture of the great advanc
been made under the committee. In 1900-1910, there were perhaps six investigators in all mak
progress on such problems. There are now well over six investigators at each of a considerable 1
institutions. The undoubted leadership of the U.S. in endocrinology can be credited, directly and
the committee's activity. In spite of this progress, one is equally impressed by the range, multiti
importance of the specific problems which now present themselves."[23]

The contents of the book reflect Frank Lillie's agenda for biological reproductive research, w
presented to the NRC/CRPS in 1992 (see appendix 2). While the book includes genetic and emb



aspects of reproduction, it is focused primarily on reproductive endocrinology. Thus it also t
import of biochemistry into research in the reproductive sciences. As Aberle and Corner (1953:2
asserted, "The growth of research in sex gland biochemistry was greatly promoted by the excell
on that subject by the pioneers Doisy and Koch." Both were among of the first generation of bio
work with reproductive scientists on endocrinological problems.

As Marshall had done in his Physiology of Reproduction (1910), Allen (ed., 1932:xix) specifi
intended audiences: "This book is intended for the reader with a moderate biological backgrounc
our intent that it should be a 'popular book on sex.' Instead, it is designed for those interested i
progress of research in problems of sex. ... Physicians who are interested in fundamentals will fi
valuable recent material. In supplying a biological foundation for education in matters of sex, it:
attract the interest of serious students of sex functions in man." What distinguishes Allen's reme
Marshall's is Allen's omission (and Yerkes's as well) of any direct reference to agricultural scienti
audience, despite the fact that several such men had achieved renown for their reproductive enc
work in the United States.[?2] Further subtle derogation of the applied side of the reproductive s
found in Allen's limits on physician audiences to "physicians who are interested in fundamentals.
reproductive scientists of the era, Allen was articulating a strong "basic research" stance regardl
institutional or profes-
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sional sponsorship to distinguish the enterprise from both sexology and contraceptive resee
and Corner's (1953:27) assessment of the impact of the book echoes similar themes: "The book
immense success. It was read and used everywhere, abroad as well as at home, serving notice °
that America had a corps of investigators who were making great advances in the whole field of
For graduate students in departments of zoology, and for the more scientifically minded young
with embryological, obstetrical, and gynecological interests, it became a reference book."

Sex and Internal Secretions became the second bible of the reproductive sciences, following
monograph, which had held sway for nearly a quarter of a century. It is also notable that this NI
volume was an edited work rather than a single-authored monograph, as Marshall's had been. T
impossibility of any single author mastering the field was clear in the reproductive sciences by 1
Maienschein (1991a) found to be true for cytology in the same era.

Sex and Internal Secretions went through three editions (Allen, ed., 1932, 1939; Young 19
final edition also marking the official end of the NRC/CRPS. Some of the changes across the thre
are worthy of attention here. The first edition comprised 912 pages with nineteen chapters. The
edition comprised 1,346 pages with twenty-four chapters organized into five major sections as f

Biological Basis of Sex
Physiology of the Sex Glands, Germ Cells and Accessory Organs

Biochemistry and Assay of Gonadal Hormones

o0 = >

The Hypophysis and Gonadotropic Hormones of Blood and Urine in Relation tc
Reproductive System

E. Additional Factors in Sex Functions and Endocrine Applications in Man

The last section included chapters on the thymus and pineal glands, the vitamins and sex g

drive, and sex functions in man. The two-volume third edition was larger still, with 24 chapters i
1500 pages. It was divided into six sections:

Biologic Basis of Sex
The Hypophysis and the Gonadotrophic Hormones in Relation to Reproducti
Physiology of the Gonads and Accessory Organs
Biology of Sperm and Ova, Fertilization, Implantation, the Placenta, and Pregn

Physiology of Reproduction in Submammalian Vertebrates

mm o 0 W >

Hormonal Regulation of Reproductive Behavior
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The last section on behavior was much expanded from the one chapter allocated to this top
the earlier editions. The psychobiology of sex that Yerkes had advocated in the 1920s and 1930:
to fruition. The papers here covered topics ranging from birds to humans, and the authors range
Money to Margaret Mead.[25] The last printing of Sex and Internal Secretions was in 1973.

The next bibles of the reproductive sciences were not published until 1976 and 1977, this ti
sponsored by the Ford Foundation.[2¢]1 Their titles tell of a repositioning of the reproductive scien
enterprise much closer to contraceptive research. Roy O. Greep, Marjorie A. Koblinsky, and Fred
produced Reproduction and Human Welfare: A Challenge to Research in 1976, as a primer on th
of the reproductive sciences to contraceptive research, including a valuable short history of the {
focus was framing future directions for worldwide efforts at contraceptive development. The con
volume edited by Greep and Koblinsky, Frontiers in Reproduction and Fertility Control: A Review
Reproductive Sciences and Contraceptive Development, appeared the following year and more ¢
paralleled Sex and Internal Secretions . Of forty chapters, about half were on hormones and oth
research topics, while the other half centered on clinical topics from abortion and sterilization to
insemination, and appendices contained ambitious literature reviews. These two volumes marke
the modern era of the reproductive sciences and the beginnings of the postmodern. They contai
stronger emphasis on male reproductive phenomena and presaged the "new reproductive techn
were about to explode onto the scene with the birth of the first "test-tube baby" via in vitro ferti
England in 1978. With their transnational orientation, these volumes reflected the (re)distributic
reproductive and contraceptive research around the world, of which the Ford Foundation was thq
sponsor (Hertz 1984). They also reflected the beginning of the end of American dominance of th

Professionalizing the Reproductive Sciences

Table 6 lists the major professional associations and journals addressing reproductive topics in t
States in biology, medicine, and agriculture between 1910 and 1969.[271 All these journals publis
on reproductive topics. There is also information available on the relative publication of articles ¢
reproductive endocrinology in these journals prior to 1934. Mengert (1934) analyzed all of the a
referenced in Sex and Internal Secretions (Allen, ed., 1932) and offered the listing shown in figt
journals with the highest publication counts within the repro-
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TABLE 6 Major Professional Associations and Journals Publishing Reproductive Research
Association Journals
Biology

Association of Morphologists (1890), later Journal of Morphology (1887)
American Zoological Society (1902)

American Zoologist (1961)

American Society of Biological Chemists (1906) Journal of Biological Chemistry (1904)
Woods Hole Marine Biological Laboratory (1887) Biological Bulletin (1902)
Nonsociety journal Journal of Experimental Zoology (1902)
Medicine
American Gynecological Society (1876); American Journal of Obstetrics and Diseases
American Association of Obstetricians and of Women and Children (1868-1919), later
Gynecologists (1888) American Journal of Obstetrics and

Gynecology (1920)
American Physiological Society (1887) American Journal of Physiology (1898)

Physiological Reviews (1921)

Annual Review of Physiology (1939)



American Association of Anatomists (1888)

American Medical Association (1847)

Nonsociety journals

Association for the Study of Internal Secretions
(1917), later Endocrine Society (1962)

International Fertility Association (1951)

American Journal of Anatomy (1901)

Anatomical Record (1906)

Journal of the American Medical Association
(1883)

American Journal of the Medical Sciences
(1841)

Journal of Physiology (1878)
Johns Hopkins Hospital Bulletin (1889)

Journal of Laboratory and Clinical Medicine
(1915)

Endocrinology (1917)

Journal of Clinical Endocrinology (1941)

International Journal of Fertility (1955)

Journal of Reproductive Medicine: Lying-In
(1968)

Agriculture

American Veterinary Medical Association (1863)

Association

American Society of Animal Nutrition (1908),
later American Society of Animal Production
(1912)

National Association of Dairy Instructors and
Investigators (1906), later American Dairy
Science Association (1917)

Nonsociety journal

Journal of American Veterinary Medical
Association (ca. 1877)

Journals

Journal of Animal Science (1942)

Journal of Dairy Science (1921)

Animal Reproduction Science [international]

(1978)

Cross-disciplinary/Cross-professional

Society for Experimental Biology and Medicine
(1903)

Carnegie Institution's Department of Embryology
(1913)

American Society for the Study of Sterility
(1944)

Society for the Study of Fertility [British] (1949)

Nonsociety journal
Society for the Study of Reproduction (1967)

Nonsociety journal

Proceedings of the Society ... (1903/4)

Carnegie Contributions to Embryology
(1915)

Fertility and Sterility (1950)

Journal of Reproduction and Fertility
[international] (1960)

Bibliography of Reproduction (1963)
Biology of Reproduction (1969)

Journal of Reproductive Immunology
[international] (1979)

Contraception-focused

American Birth Control League (1921), later
Birth Control Federation of America (1939), later
Planned Parenthood Federation of America
(1942)

International Planned Parenthood Federation
(1948)

Nonsociety journal

ductive physiology of honhuman primates were the Anatomical Record, Endocrinology, and
of the Society for Experimental Biology and Medicine . Yet similar works were published in such

Birth Control Review (1917-1940), Journal of

Contraception (1935-1939), later Human
Fertility (1940)

Research in Reproduction (1969)

Advances in Fertility Control (1966-1969)



journals that these top three account for only 25 percent of the articles written before 195C
Chubin 1976). Long (1987) describes the heterogeneous dis-
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PERIODICALS ON ENDOCRINOLOGY OF SEX
WILLIAM F. MENGERT, M.D.

Gynecean Hospital Institute of Gynecologic Research, School of Medicine,
University of Pennsylvania

PHILADELPHIA

TABLE 1
JOURNALS PUBLISHING THE MAJORITY OF THE ARTICLES
REFFERED TO IN "SEX AND INTERNAL SECRETIONS "

Number of Cumulative Total
References of References
Journal to Each Journal Number Per Cel
1. American Journal of Physiology 169 169 6.8
2. Comptes rendus des séances et mémoires de la 142 311 12.6
Sociéte de Biologie
3. Proceedings of the Society of Experimental Biology 125 436 17.6
and Medicine
4 Anatomical Record 116 552 22.3
5 American Journal of Anatomy 106 658 26.6
6 Journal of Experimental Zoology 99 757 30.6
7. Archiv flir Gynakologie 75 832 33.6
8 Endocrinology 61 893 36.1
9 Klinische Wochenschrift 54 947 38.3
10. Proceedings of the Royal Society of London 52 999 40.4
11. Zentralblatt fir Gynakologi 51 1050 42.5
12. Journal of the American Medical Association 49 1099 44.5
13. Journal of Physiology 41 1140 46.1
14. Biological Bulletin of the Marine Biological Laboratory 38 1178 47.6
15. Johns Hopkins Hospital Bulletin 35 1213 49.0
16. British Journal of Experimental Biology 33 1246 50.4
17. Carnegie Institute of Washington Publications 33 1279 51.7
18. | Archiv fiir die gesamte Physiologie des Menschen und 32 1311 53.1
der Tiere (Pfliger's)

19. Archiv fir Entwickelungsmechanik der Organismen 32 1343 54.3
20. American Naturalist 315 other journals 28 1371 55.5
1103 2474 100.C

The table shows the 20 journals most frequently cited, the number of references to each and cumulativ:
totals and percentages. for example: The first 10 journals listed published 999 articles, or 40.4 per cent
the total of the 2474 references appearing in "Sex and Internal Secretions."

Figure 3. Mengert's analysis of Sex and Internal Secretions (Mengert 1934: 421).

ciplinary commitments of reproductive "physiologists," which partially accounts for the wide
publication venues.
It is, however, intriguing that the Society for the Study of Internal Secretions, founded in 1

known as the Endocrine Society, was not the major professional base for reproductive scientists
coalescence period. Several factors seem to have contributed to this. First, biological and medici



reproductive scientists had professional and disciplinary commitments to other associations
publications, such as those in anatomy and physiology (see, e.g., Corner 1981). Second, most r
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tive scientists were deeply committed to basic research over and against clinical and applies
the Endocrine Society was then medical in nature and membership and committed to clinical as
research. As Lisser notes (1967:5-6): "Clinical endocrinology at that time was in disrepute. Con
such that any younger clinician, not yet firmly established and despite an unblemished reputatic
to embark upon a career in this field was looked upon askance, considered naive and gullible or-
worse—suspected of straying into the realm of quackery, and heading for the 'endocrine gold fie
general clinical endocrinology, like reproductive endocrinology, was associated with quackery of
lucrative type.[29] Basic endocrinological research was not viewed so dubiously. For example, the
Medical Association gave a gold medal to Herbert M. Evans in 1923 for his "discovery" of growth
and his creation of gigantism in rats through use of these anterior pituitary hormones (Lisser 19
However, it is also possible that the Endocrine Society, not wanting to add sexual insult to clinic
initially less receptive to studies of reproductive endocrinology for presentation or publication be
own professional vulnerability. The discovery of insulin in 1922 (Bliss 1982) promoted further ge
endocrinological work and gave the Endocrine Society further legitimacy. After about 1932, the:
became essentially a national organization, no longer continuing its efforts at international repre
(Lisser 1967:14).[2°1 [t continues today as a major professional association.

During the coalescence period there were several major international meetings on sex
research/reproductive sciences. At the First International Congress on Sex Research, held in Ber
which emphasized sexology, few English-speaking basic reproductive scientists were in attendar
papers published by British workers (one by F.A.E. Crew and the other by Arthur Walton, John F
and S. A. Asdell) on the scrotum and sperm were presented (Marcuse 1928). At the Second Inte
Congress, held in London in 1930, there was considerably greater focus on the physiology of se»
reproductive endocrinology; basic research was extensive and clearly distinguished from clinical
contraception, and "sociology of sex" (Greenwood 1931). The United States was represented by
C. H. Danforth, F. C. Koch, R. T. Frank, and others. Carl R. Moore, representing the NRC Commi
Research in Problems of Sex, reported:

Registration of 250-300 ... from 30 countries of which United States representation was third in numbers (British, ¢
Germany, 48; United States, 32; France, 16, Italy, 9; etc.). ... Biological, chemical, sociological, psychiatric and clir
of sex were represented. From approximately 100 papers presented some 20 per cent dealt with the male gonad. ..
cent dealt with the female gonad. ... 10 per cent dealt with interrelations of the
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gonads and their hormones and other organs of internal secretion ... 7 per cent ... secondary sex characters; small
were devoted to studies of dietary influences upon reproduction, sex reversals, germ cell biology, senility, sociologit
influences, contraceptives and psychoanalysis.[31]

Thus, by the 1930s scientists from many disciplines were increasingly focused on internatio
from standardization to technical innovations. Abir-Am (1993) discusses such activities as the cc
transnational objectivity in international space, and such patterns of internationalization were cl
characteristic of the reproductive sciences at this time. Because the broad agendas of the earliel
on sex research included sexology, eugenic, and contraceptive concerns, which most American t
reproductive scientists eschewed, there was a move in the early 1930s to have international gat
on sex hormones. Two special conferences sponsored by the Health Organization of the League
were then held—one in Hampstead in 1932 focused on estrogenic hormones, and a second in Lc
focused on androgenic and luteal hormones. Both sought to establish international standards of
activity for these sex hormones.[32]

Subsequently, more general international conferences focused on sex hormones began. The
Polignac Colloque, or the First International Conference on Sex Hormones, was held in Paris in 1
1938). Attending from the United States were Edgar Allen of Yale, P. E. Smith of Columbia, Carl
of the Carnegie Institution, F. L. Hisaw of Wisconsin and Harvard, and Aura E. Severinghaus of (
(Brouha 1938; Zuckerman 1978). This conference, restricted to "basic" research on reproductive



endocrinology, also included scientists from Canada, Great Britain, France, and Germany. A
standardization conference was held in 1938 in Geneva.[2]

The outbreak of World War II curtailed international conferences, and for a few years natiot
organizations and gatherings became the conventional meeting grounds for reproductive scienti
conference, sponsored by the American Association for the Advancement of Science, met at a pt
Maryland in 1943. When an African-American scientist was refused entry for several days becau
race, the group determined to find a more hospitable site for future meetings. In 1944, the (nov
international) Laurentian Hormone Conferences were duly begun in Canada, of which Gregory Pi
as permanent chairman for many years. In 1945 they began publishing an annual volume of paj
Progress in Hormone Research , which continues to this day. These conferences "set new stande
previously dominated by physicians who were strangers to the laboratory by bringing together
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from all over the world outstanding medical and nonmedical scientists from universities, ins
research hospitals, and from industry" (Ingle 1971:234).

Organizational development of the reproductive sciences was parallel in Britain and the Unil
General endocrinological and other professional associations and their journals provided vehicles
publication of reproductive research for many years. The (British) Society for the Study of Fertili
1944, although its Journal of Reproduction and Fertility was not established until 1960.[241 In the
States, the American Society for the Study of Sterility, formed in 1944, began publishing its joul
and Sterility, in 1950. No organization focused on the full panoply of reproductive phenomena u
founding of the Society for the Study of Reproduction in 1967, whose journal, Biology of Reprod
inaugurated in 1969. An attempt initiated by the Society for the Study of Reproduction to link uj
(British) Society for the Study of Fertility and jointly produce the Journal of Reproduction and Fe
rebuffed (Cook 1994).

Those associations formed immediately after World War II, the (British) Society for the Stu
(1949/50) and the American Society for the Study of Sterility, captured in both their names and
post-1940s rhetoric of birth control activists. This new rhetoric carefully down-played earlier the
birth control, and women's rights in favor of "family planning" and "planned parenthood" (discus
next chapter). The clinics of the birth control movement also began to offer sterility and infertilit
along with contraception (American Foundation 1955). The growth of the reproductive sciences
War II (see, e.g., Greep, Koblinsky, and Jaffe 1976; Greep and Koblinsky 1977), which created .
publishable papers, also contributed to the viability of new professional organizations and journz

The Enterprise As Cultural Intersection

An intersection in the sciences, where two or more worlds or communities of practice come toge
have much to offer both, but it also can pose risks to each participating community. I have argu
(Clarke 1985, 1990b) that separate and relatively secure institutional and professional situation:
very heterogeneous scientific (or, for that matter, other intellectual) participation. Fundamental
not at risk here. This social phenomenon has become increasingly interesting to scholars in sciei
Star and Griesemer (1989) discuss "boundary objects," which are robust enough to travel acros:
worlds but simultaneously plastic enough to carry local or community-specific meanings.
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Such objects help scientists address their needs for cooperation despite their own diverse n
goals. Galison argues that distinct scientific subcultures may interact through development of "ti
zones," viewed as "social and intellectual mortar binding together" disunified traditions.[221 Lowy
takes off from these concepts and discusses "pidgin zones" where pidgin is a marginal language
neither side. She argues that pidgin boundary concepts can be very important and the strength
concepts can be similar to the (sometimes surprising or counterintuitive) strength of loose orgar
(Granovetter 1973). That is, a loose concept could allow the development of stable "zones of int
even federative experimental strategies, without obliging the participants to give up the advantz
respective identities (Baszanger 1995).

The American reproductive sciences are exemplary of these patterns of border cultures. The
quickly became a triangulated effort among scientists in biology, medicine, and agriculture. This
arose through a problem structure focused on the reproductive cycle and coalesced through one



reproductive endocrinology. The enterprise may be construed as an intersection with bioche
well, but the problem structure remained centered on reproduction. The structure of the interse«
presented as Figure 4. The primary lines of interaction are between reproductive scientists in bic
medicine, and agriculture. Secondary (dotted) lines of interaction are shown as well. Biochemist
to each professional field independently, by and large reflecting the actual organization of the w
fields had a tradition of research focused on reproductive phenomena. Each had adequate resou
own to further the shared enterprise. All had been and continued to be audiences and consumer
others' research in the larger enterprise of the reproductive sciences.

Such an intersection was neither new nor uniquely American, although emphases were diff¢
elsewhere.31 Corner (1961:ix) carefully notes the contributions of German and Austrian gynecc
understanding both the human menstrual cycle and the estrus cycles of other mammals, and th
contributions of animal breeders and naturalists as well: "Thus at the beginning of the twentieth
during the next decades investigation in this field became more intense. Naturalists, animal bree¢
histologists, embryologists and gynecologists gradually came to understand each others' probler
began a period of rapid advance not yet ended or even slowed down." Britain had a long traditic
biomedical and agricultural science cooperation. The British Agricultural Research Council and th
Research Council were even jointly funded to pursue reproductive research (American Foundatic
2:140). Corner (1961:ix) also noted the significance of the impetus provided by psychology, ant
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pology, and the women's rights movement to the development of the reproductive sciences

The reproductive sciences intersection was a division of research labor both by the type of i
materials typically used and by the "in principle" intent or mission of the work. Reproductive scie
biology sought to pursue "pure" reproductive science as part of a general effort to grasp biologic
through work largely with laboratory animals. Reproductive scientists in medicine sought to und
normal and pathological reproductive function and to develop diagnostics and therapeutics to an
reproductive pathology through work with humans and with animals as close to humans as poss
(especially nonhuman primates). Reproductive scientists in agriculture sought to improve anima
in terms of quantity, quality, and controllability of reproduction, with some development of diagi
treatments of pathology, largely through work with domestic animals used for food or other hun
consumption.

The division of labor by use of very different materials was important to the development o
intersection specifically and the reproductive sciences generally, although workers in each field
fields' special materials on occasion. The intersection thus not only allowed but facilitated comm
about reproductive phenomena across very different species. This was of considerable heuristic
making it easier for scientists to make comparisons and to transpose findings from one species |
These comparisons and transpositions, which encouraged the linkages among biological, medica
agricultural research, became the foundation of the reproductive sciences enterprise.[371 And the
themselves legitimated the very study of reproductive phenomena that was so problematically il
Corner (1961:ix) noted that researchers from different lines of work came to "understand each ¢
problems." Such understandings contributed to their solution in many ways.

The mechanisms and processes of this intersection were multifold. Developments and meth
area were picked up and used by the others. Research materials were shared (Clarke 1987, 199
projects were initiated. The major integrative mechanism was the shared reproductive problem
The first shared focus was on the estrus and menstrual cycles, with biologists concentrating on |
animals, medical scientists concentrating on nonhuman and human primates, and agricultural sc
concentrating on farm animals. Endocrinology deepened the intersection by providing: (1) a unit
approach; (2) shared methods and techniques; (3) sharing of materials conventions (what to us
it, and how to maintain it); (4) a mutually recognized mode and unit of production; and (5) a cc
terminology. Not only could researchers
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use and benefit directly from each others' work, but all benefited through participation in a
biochemical endeavor increasingly recognized not only by scientific worlds but also by funding s«
profession had joined the bandwagon early, and all gained authority and authenticity through th
the endeavor.

Networks developed both within the three professional areas and across them. For example
a strong line of communication on the problem of sexual differentiation in the freemartin was de



between Frank R. Lillie of the Department of Zoology at Chicago and Leon J. Cole in animal
the University of Wisconsin. They shared research materials, ideas, and strategies.[38] The vagin
quickly became a unifying technique for reproductive cycle studies in biology, medicine, and agr
one classic example, Herbert M. Evans, a professor of anatomy at the University of California, w
estrus cycle of the dog with Harold H. Cole, publishing their paper (Evans and Cole 1931) shortl
joined the animal husbandry faculty at the University of California School of Agriculture at Davis
1977) had done research on the estrus cycle in the cow and later became an agricultural pionee
reproductive endocrinology. Another major intersectional working group at Wisconsin, discussed
centered around zoologist Frederick L. Hisaw, medical scientist Aura Severinghaus, and animal ¢
Leon J. Cole. A number of other workers, such as chemist Harry L. Fevold (Fulton and Wilson 19
and "second-generation" endocrinologist Roy Greep (1967, 1973), were also at this center early
careers. This intersection in the 1930s was strongly focused on reproductive endocrinology.[=°1 F
demonstrates their cooperative work in a grant application diagram.

Research materials were common foci of cross-professional networks. Although nonhuman
(mostly Macaca rhesus ) were largely the research materials of choice of medical reproductive s
some biologically trained workers such as Hartman also developed such colonies.[29 This interse
cooperated so extensively that it was known as "the monkey fraternity" at the Rockefeller Founc
Another materials intersection centered on pregnant mare serum gonadotropin (PMSG). Harold |
George H. Hart (1930) of the Department of Animal Husbandry of the University of California Sc
Agriculture at Davis discovered that the blood of pregnant mares (readily available to agricultur:
contained a substance similar to an anterior pituitary hormone known as follicle-stimulating horr
Aschheim and Zondek (1927) in Germany had found another anterior pituitary hormone, leutini:
(LH), in the urine of pregnant women. Asdell (1977:xi) notes: "Both discoveries were useful as t
abundant sources for
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these hormones. It was no longer necessary to rely on the limited supply of pituitaries for
with gonadotropic activity. They were also useful in providing a test for pregnancy in these two !
Pregnancy tests were early and important technoscientific products of the reproductive sciences
medicine and agriculture (Hartman 1962). Cole and Hart's research grently benefited from pater
for processing PMSG.[#21 Andrew Nalbandov has described the difficult and unpleasant aspects o
collection and distillation. Urine sources were prolific, but distillation processes were arduous ani
scented for many years. Blood sources, such as PMSG, were preferred, and blood could be draw
without harm to the mares. Thus agricultural scientists provided key materials for biologists and
scientists.[22]

A key sociological question here is what made such an intimate intersection possible. Sever
contributed. Each field was sufficiently established and had its own special audiences, sponsors,
consumer markets bound to it by tradition and interest. They could intersect to create a broader
and more legitimate endeavor while retaining their institutional and professional independence,
and resources, For each group, the social structure of the intersection made the other groups he
rather than threatening competitors. In the language of social worlds, the intersection formed a
world of the reproductive sciences with distinctive subworlds in biology, medicine, and agricultut
Sociologically, the intersectional nature of the reproductive sciences articulated reproductive res
three distinctive professional contexts. In each, and across them all, there was a coalescence of
interests in and potential markets for reproductive research, which simultaneously created and r
intersection and the broader enterprise. Market demands upon workers in each field varied trem
Clinical and commercial applications were constantly sought by practical medical and agricultura
and biologists were certainly not immune to such demands. But each subworld had full rights an
responsibilities for managing its own distinctive markets and resources.

At the most fundamental level, participants in the reproductive research enterprise were all
a new line of scientific work—both individually and across professions. Initially a frontier ethos p
reproductive research—because so little had been done, there was room for all. Gradually worke
line of work focused more intently on their own audiences, sponsors, markets, and consumers, \
maintaining strong cross-professional ties, linked but autonomous endeavors around reproducti
Essentially, these were relations among equals (Lowy 1992), rather than those in a network witl
major actor such as Pasteur (Latour 1983, 1988).
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Figure 4.

Structure of the reproductive sciences intersection with key applied

Major American centers of reproductive science in biology, medicine and agriculture, 1910-
Biological centers:

1. University of Chicago, Departments of Zoology, Physiological Chemistry and Anatc

1910 (Frank R. Lillie, Ernest E. Just, Carl Moore, Dorothy Price, Frederick Koch, L. \

R. G. Gustavson, George Bartelmez, J. Eldridge Markee, C. Huggins, Mary Juhn,
Lashley)

2. Carnegie Institution of Washington's Station for Experimental Evolution at Cold
Harbor, N.Y., ca. 1925 (Oscar Riddle, R. W. Bates, Charles W. Metz, A. F. Blake

3. Harvard University, Biological Laboratories and Medical School, ca. 1926 (Walter B.
Gregory Pincus, Frederick L. Hisaw, George B. Wislocki, Roy Greep, P. W. Whiting
Lashley, M. W. Peck, G. F. Parker)

4, Iowa State University, Department of Zoology, ca. 1922 (B. T. Baldwin, Emil Witsc

Swingle)
5. Stanford University, Departments of Anatomy, Obstetrics and Gynecology, ca. 192
E. Smith, C. P. Stone, John R. Slonaker, Joseph E. Markee, Lewis M. Terman, C. F

Fluhmann)
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6. University of Wisconsin, Departments of Zoology, Medicine and Agricultural Gene
1916 (Frederick L. Hisaw, Roy Greep, A. Severinghaus, Leon J. Cole, T. Painter, L

Casida)

7. Worcester Institute of Experimental Biology, ca. 1944 (Gregory Pincus, M. C. C|



Medical Centers:

1. University of California, Berkeley, Departments of Anatomy, Zoology, and Institi
Experimental Biology, ca. 1916 (Herbert M. Evans, Phillip E. Smith, Joseph A. Lon¢
Simpson, Ruth Okey, Katherine S. Bishop)

2. Carnegie Institution's Department of Embryology at Johns Hopkins Medical School,
(Franklin P. Mall, George Streeter, Adolph Meyer, Carl Hartman, Charles W. Metz,
Corner, Samuel R. M. Reynolds, Phillip Bard, F. F. Snyder, D. R. Hooker)

3. Columbia University College of Physicians and Surgeons, Department of Anatomy,
(Philip E. Smith, Earl T. Engle, Howard Taylor)

4. Cornell University Medical School, Department of Anatomy, ca. 1917 (Charles R. &
George Papanicolaou)

5. Rochester University School of Medicine, Dept. Anatomy, ca. 1923 (George Corner
Allen, Alan Guttmacher)

6. Washington University, St. Louis, Department of Anatomy, ca. 1921 (Edgar Allen, E
Doisy, Willard Allen)

7. Yale University, Departments of Anatomy, Zoology, Obstetrics and Gynecolo
Anthropology and Psychobiology, ca. 1921-25 (Robert M. Yerkes, C. Wissler, Soph
William C. Young, Edgar Allen, Gertrude van Wagenen, W. W. Greulich)

Agricultural Centers:

1. University of California, Davis, Department of Animal Science, ca. 1928 (Harold t
Harold Goss, George H. Hart)
2. Cornell University, School of Agriculture, ca. 1930 (S. A. Asdell, William A. Wirr
3. University of Illinois, Urbana/Champaign, Departments of Zoology and Animal Hus
ca. 1935 (A. V. Nalbandov, Carl Hartman)
4, Iowa State University, Dept. of Animal Breeding, 1930 (Jay L. Lush)
5. University of Minnesota, Department of Animal Husbandry, ca. 1928 (W. W. Gree
Winters, C. L. Cole)

6. University of Missouri, Departments of Anatomy, Animal Husbandry, and Dairy Hu

ca. 1925 (L. E. Casida, Fred F. McKenzie, C. W. Turner, L. J. Wells, Fred N. Andrev
A. Herman)

Hybrid Centers:

Several centers at the above institutions were distinctively hybrid, crossing professional div
sustained period, including:

1. University of Wisconsin, Departments of Zoology, Medicine and Agricultural Gene
1916
2. Yale University, Departments of Anatomy, Zoology, Obstetrics and Gynecolo
Anthropology and Psychobiology, ca. 1921-25
3. University of Missouri, Departments of Anatomy, Animal Husbandry, and Dairy Hu
ca. 1925

This figure provides an overview of professional organization. Some individuals, both facult
students, may have been involved in more than one center. Data based largely on Aberle and Ci
(1953: Appendices 7-8) listing of centers funded by NRC/CRPS. Most scientists published 10+ p
by Aberle and Corner. Agricultural centers were usually funded through the state or the USDA.
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Tensions In The Field

All was not always smooth in the reproductive sciences, however. One site of contention was the
significance of morphology and anatomy to (many in) the reproductive sciences when nationally
physicochemical and molecular approaches were in ascendance. In Marshall's introduction to his
of Reproduction (1910:2), he makes an important point about the development of the reproduct
"It may be objected that, for a book on physiology, too much space is devoted to the morpholoc
the subject. This has been done purposely, since it seemed impossible to deal adequately with t
physiological significance of the various sexual processes without describing the anatomical char
these processes involve." Marshall obviously thought it was necessary to defend himself in adva
that there was no way to represent physiological processes without examining their concrete me
in anatomy/morphology. A key example of the intimate linkages to which Marshall referred in 1¢
Papanicolaou's development, in 1917, of the vaginal smear as a morphological indicator of reprc
physiological processes. That is, within the reproductive system, many physiological changes (ni
experimental) can be traced through histological and cytological examination of tissue and cells
those changes. Soon other tissues and organs such as the ovaries and uterus were seen to have
to serve as indicators of changes in reproductive processes.[#4] Reproductive research itself, in t
physiological and endocrinological problems, then proceeded via complicated zigzag paths from
or endocrinological "triggers" (natural or experimental) to observation and examination of histol
cytological specimens, and back again.[#5]

Philip E. Smith's (1927, 1930) development of the technique of hypophysectomy (discussec
considerably accelerated this zigzag development in anterior pituitary endocrinology. The hypop
rat was "one of the most widely used tools of investigation in endocrinology and reproductive pt
today."[#¢1 In short, the rat as technology revolutionized the field. The indicators of hypophysis v
histological and cytological. It is not surprising, then, that Smith was to edit the key text in the
Textbook of Histology , from 1932 to 1958 (Christy 1972:1415).

Marc Klein (1963:293) described the logic of endocrine research as follows: "Once morphol
exploration is complete, we have to turn to experimental investigation to clear up a problem. Th
way is to remove an organ and observe the effects on the body as a whole. Then come attempt:
the missing gland, first by grafting the whole organ or parts of it, followed by extracting active ¢
in crude and later
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in purified form. At that stage the exploration has already passed into the hands of chemist
physicists, who in the end specify the chemical formula and succeed in synthesizing the active p
Deletion or ablation of its pituitary turned the rat into the equivalent of a blank canvas, an excel
technology through which to study the gonadotropic hormones.

Figure 5 represents another of the classic tools of the reproductive sciences: the caponized
the rat, the cock was used for experiments of ablation followed by implantation. Here Moore anc
castrated the cock (shown before and after); they then added hormonal substances or organs, i
described by Klein, and studied their effects. These cockscomb experiments and other work witt
feather patterns were affected by hormones were key technologies of early reproductive endocri
Thus morphology through histological and cytological work promoted both reproductive physiolo
endocrinology. Historian of biology Frederick Churchill (1981:185-86) has suggested that "a clo:
examination of the interplay between organic form and life's functions deserves the attention of
well as nineteenth century historians." In this section I have demonstrated the centrality of that
reproductive physiology.

In the reproductive sciences, however, tensions developed during the 1910-40 period betw
broadly conceived reproductive physiology and a more narrowly construed reproductive endocrir
Fissures emerged between those who consistently valued the contributions of morphology (throi
and cytology) to the reproductive sciences and those committed to a purer biochemical endocrir
agenda.[#2] The initial evidence concerning the value of morphology is Marshall's (1910) comme!
earlier that morphology has a distinctive role in the reproductive sciences. Echoing Marshall, in :
Crew and his British agricultural science associates came down on the side of a broader physiolc
program in their introduction to Hammond's Reproduction in the Rabbit (1925:v-vi): "The prese
is witnessing 'a return to the practice of older days when animal physiology was not yet divorces
morphology.' Conspicuous progress is now being seen in the field of general physiology, of expe



biology, and in the application of biological principles to economic problems." In 1953, agric
researcher H. H. Cole (1953:138) of the University of California, who himself pioneered reprodu
endocrinology in domestic animals, stated in a review of the field: "It is my impression that ther
much to be learned by a more detailed study of the morphology of the reproductive organs and
controlling them in normal and abnormal animals."

More recently, a number of scientists have commented on the increased value placed on co
efforts, formerly a minority position. For example, in 1963, E. C. Amoroso, a British veterinary s
endocrinolo-
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Figure 5.
Key indicator of biological activity: the cockscomb (Domm, Juhn, and Gustavson 1932: 606-7;
41).
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gist, was pleased to look at the future prospects of endocrinology and see that "comparativ
endocrinology is once more coming to the forefront of biological interest, and its future becomes
immediate concern not only to biology, but to medicine and agriculture as well" (Klein 1963:297
(1977:34) concludes his insider history by noting: "This brief account of the history of our know
ovaries outlines the value of a broad comparative approach to the subject. By our increasing ter
specialize we have lost the breadth of interest which our predecessors had. Many of their observ
close to what we now believe to be the truth, but they could not be developed in the prevailing ¢
climate." Andrew Nalbandov, professor emeritus of the Department of Animal Science at the Uni
Illinois, for many years emphasized the diversity of reproductive physiologies across species, es
heterogeneous compared with other physiological systems such as digestion, respiration, and cil
Nalbandov (1976:2) goes so far as to state, "Some scientists resist accepting diversity, insisting
finding a unified scheme that would fit all mammals." He further noted that, during the 1930s ai
some papers demonstrating diversity were refused for publication and presentation on the grour
findings must be "wrong."[511 In short, diversity among nonhumans was greeted with about as n
multiculturalism has been by conservatives. Further, such "multibodyism," or the diversity of rej
physiologies, was actively resisted within the sciences because it ran against the grain of the mc
of constructing universal scientific laws.

In a number of ways, comparative perspectives have been linked with broader biological vie
rather than with narrower endocrinological ones, in the past as well as more recently. For exam|
turn of the century, Frank Lillie pioneered a distinctively broad biological perspective in his comg
embryological and reproductive researches specifically in opposition to the biochemical reductior
perspective held by Jacques Loeb.[521 Emil Witschi provides an example of an agricultural scienti
comparative eye. Initially trained as a morphologist, Witschi spent most of his academic life at I



reproductive endocrinology and the problem of sex differentiation. In 1960 he established t
Comparative Endocrinology of the American Society of Zoologists during his presidency (Gorbm:z
1979:1264).

Another example from the first generation of American reproductive scientists is Carl Hartrr
1967), who initially taught biology in Texas and spent most of his career at the medically oriente
Institution of Washington's Department of Embryology. Hartman insisted on being called a reprc
physiologist to reflect his commitment to a broader biological view of reproductive phenomena t
career (Biggers 1970; Vollman 1965). A final example is provided by third-genera-
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tion reproductive scientist T. J. Robinson (1978:189-90, emphasis added), who stated in a
Cohen's Reproduction: "This is a refreshingly different book because it deals with reproduction fi
classical, biological point of view and is a healthy reminder that reproductive biology is not all er
It is a textbook ... on comparative animal reproduction. ... To the reviewer who, like all aging re
biologists, has grown up with this relatively new science and so is largely self-taught, this book |
up areas of comparative reproductive biology which were either unknown or but vaguely remem

Many but far from all of the "biology versus endocrinology" tensions in the reproductive sci¢
to be clustered around what I would term "the rat debate"—whether or not scientists view rats ¢
research materials for investigating the full range of reproductive phenomena. In arguing for col
work to fully grasp reproductive phenomena, Nalbandov complained (1958:i): "Some [graduate
profess interest only in the aspects of the field that apply to the human animal; others want to ¢
themselves only with the reproduction of the rat; and still others are content to learn all there is
about the cow. This attitude is frequently carried over into their professional careers: at scientifi
gynecologists walk out when papers on the reproduction of sheep are read, 'sheep men' retaliat
out when 'rat men' are reading, and 'rat men' are content to listen only to one another."

Thus we can hear the reverberations of chronic tensions in the field over fifty years focused
of morphology, the value of comparative work, and the centrality of endocrinology versus a bro:
biological perspective. Some of these tensions may well have been and continue to be oblique
of status differences among biological, medical, and agricultural scientists, but this explanation ¢
necessary yet not sufficient. These biological versus reductionist tensions have pervaded much ¢
century biology (Benson 1989), and in this, at least, the reproductive sciences are no different f
specialty areas in the life sciences.

In her study of the disciplinary formation of pain medicine, Baszanger (1995, 1998a,b) alsc
tensions in the field. She too argues that a dual vision is necessary for us to see simultaneously
robustness of the new discipline when viewed from without and the differences perceptible wher
within. She further argues that such differences occur at the heart of the work of internal legitin
efforts of scientists themselves to make sense of their shared work. Moreover, such strained sitt
last for a long time and are a normal modus vivendi. In short, difference is usually present if one
out.

Finally, these tensions may reflect a particular genre of debates in the life sciences, and pel
beyond, which Keller (1995:35-36) frames as
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"a preference for interactionist, contextual, or global models over linear, causal, or 'master
theories." Both models have been linked to gender, and both have implications for how we atter
the gulf between representing and intervening and how research trajectories are defined and ori
Those of us concerned with gender in science are concerned about how the gendered ordering o
may be re represented in science with negative consequences for science and for women. This n
such site.

What The Reproductive Sciences Did For Biology, Medicine, And Agricult

The benefits the reproductive sciences conferred upon investigators and their professions varied
considerably, and the discipline proved quite flexible during the period of coalescence. As a new
within American academic biology, the reproductive sciences provided several clear benefits to t
academic profession and discipline. The reproductive sciences emerged as biologists were seekir
the boundaries of their discipline (Pauly 1984). By about 1910, biologists had secured their acac



but still needed to incorporate popular new lines of work within the field. The reproductive scien
bill. First and foremost, the reproductive sciences offered both experimental and biochemical av
research—the nascent paradigms or approaches in biological work. It thus could link biology witl
and highly fundable research directions in medicine yet remain under biological auspices. Both t
medicine could autonomously pursue the reproductive sciences yet benefit from the exchanges
professions. For biology this meant that biochemical approaches—including reproductive endocri
could be established as biological work (e.g., Kohler 1982). Moreover, because of socially motivi
and the activities of biologists within funding forums, the reproductive sciences became a fundal
work in biology between the two world wars, when nonmedical research was not often externall
(Dupree 1957).

The benefits of the reproductive sciences to medical scientists and to medicine lay in two di
areas. First, they offered to medicine a highly scientific line of work as scientific medicine strugg
become the reigning medical paradigm. Second, it offered an extensive array of information anc
for obstetricians, gynecologists, and urologists (who addressed male reproductive phenomena) 1
diagnosis and treatment of functional (physiological) reproductive problems. These were among
therapeutic alternatives to surgery in these specialties. As in biology, the reproductive sciences
experimental and biochemical line of work to reformist medical scientists who sought to estab-
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lish scientific medicine both within the profession and as the profession. It offered strong lir
nascent field of general endocrinology, which, despite accusations of quackery, provided highly
functional therapeutic interventions in diseases that had plagued medicine for centuries, such as
and myxedema.

The reproductive sciences in medicine were also fundable, sharing sponsorship with biology
example, in the NRC Committee for Research in Problems of Sex, and developing their own func
such as the Carnegie Institution of Washington's Department of Embryology at Johns Hopkins M
Particularly attractive for medical reproductive scientists were the direct linkages of their work t
specialties of obstetrics and gynecology. The reproductive sciences in medicine could be both ba
clinical, doubly furthering the mission of scientific medicine.

Leonardo (1944:374-76) offered a list of twenty-one advances that reproductive endocrino
provided, including an early pregnancy test, a test for hydatid moles (a serious complication of |
hormone treatment for gonorrheal vulvovaginitis in children, a method of determining whether ¢
occurred (endometrial biopsy), an understanding of anovular menstruation, potential hormonal 1
for lactation, prevention of miscarriage, absence of menstruation and postpartum hemorrhage, t
for dysmenorrhea, and an understanding of mittelschmertz (intermenstrual pain) as due to ovul
Corner (1981) also established that miscarriages are commonly the result of problems of the fet
than maternal pathology, which had typically been blamed. Papanicolaou did extensive work tow
of the vaginal smear in the diagnosis of cervical and uterine malignancy.[?51 Evans clarified the r
vitamins in reproductive processes, including pregnancy (Amoroso and Corner 1975). Hartman (
1937) determined the timing of ovulation and fertility in women, publishing his findings as "Catt
on the Safe Period." Fertility and sterility diagnostics and therapeutics became important medice
(e.g., Reynolds and Macomber 1924; McLaughlin 1982).

This list of marketable products and services is most impressive. It also answers the questi
the reproductive sciences did for women and men, because neither clinicians nor medical resear
consulted in any organized fashion with patients of either sex about their wants and needs. Not
treatments proved efficacious or even safe in the long run; some were clearly carcinogenic, suct
(administered to women and beef cattle), which was also teratogenic for male and female offspr
1995; Marcus 1995). Male hormones such as Hombreol did not last long on the mass market (O
1994). Even today, extensive efforts are made to protect men against unnecessary exposure to
(Rosenblatt 1997). No such preemptive concerns are focused
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on women's exposure, and the safety of estrogen therapy in menopause and the risks of co
hormones are still actively contested (see chapter 8).

In agriculture as in medicine, reformers sought to make agricultural research and practice t
scientific. In animal agriculture in particular, reproductive scientists spearheaded that reform mc
Here again the benefits of the reproductive sciences had two basic thrusts: to make animal agric
research more scientific, and to provide means of improving animal production. In animal agricu



however, scientific approaches had yielded fewer prior benefits, with the exception of some
diseases.[=¢1 By and large, practitioners of animal agriculture had been practical husbandmen fos
particular animals and were not themselves scientifically trained. Nor did their audiences or mar
knowledge—ranchers, herders, and breeders—see animal science as particularly promising. Thu:
animal agricultural scientists had to simultaneously build a foundation for their science within th
academies and develop audiences, sponsors, and consumers for their work in the wider food ani
(cf. Rosenberg 1976). Reproductive animal science helped them to do both.[571

The benefits of reproductive science in herd animal agricultural practice included diagnostic
therapeutics, and, most significant, new technologies that drastically improved animal productio
Diagnostics included pregnancy tests, sperm potency tests, and means of assessing time of ovul
fertility. Because fine animals do not necessarily produce fine sperm, sperm evaluation is extren
important for both natural and artificial insemination (Greep and Koblinsky 1977; Herman 1981
Therapeutics included improved understandings of nutritional and vitamin needs for reproductiol
species (e.g., Cole and Cupps 1959) and a National Research Council program of research on inf
abortion in cattle (Bowman 1935).

Two key interventions led to improved animal production. First, chicken ranching was trans
a cottage industry to a factory-based industry, "turning each hen into a mechanical oviduct" by !
and heating in hen houses that extended circadian rhythms and "kept 'the girls' working well int
and through their seasonal 'winter pause.'™ Hens were also stripped of their maternal functions t
use of kerosene and electric brooders to keep chicks warm. The artificial incubator also allowed
manipulations so that both chickens and eggs could be standardized (Bugos 1992:133-34). In t
productivity, these were very successful external manipulations of reproductive processes.

Second, technoscience innovations, notably artificial insemination, also improved productiol
animals and animal science itself (Phillips 1947; Reingold 1982; Brackett, Seidel, and Seidel 19¢
Successful appli-
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cation of the technique required means of obtaining, evaluating, preserving, and delivering
timely fashion, along with assessing fertility in the female (Herman 1981). A bull can "cover," or
thirty to fifty cows per year under average "natural" conditions. By 1947, using artificial insemin
bull could impregnate five hundred to a thousand cows per year (Phillips 1947:113). By 1979, tt
number of calves per bull per year was fifty thousand (Reingold 1982:153). While artificial insen
begun before World War II, large-scale practice did not occur until afterward (Herman 1981; Phi
It benefited especially from the wartime cryogenics research of Parkes and others in Britain, whi
dramatically facilitated the transportation of semen (Parkes 1985; Polge 1994).

Improvements in genetics, especially principles for selecting "good" sperm donors and rece
fundamentally connected with artificial insemination after about 1925. Sewell Wright's early 192
work on guinea pig genetics was central to these developments, and it was applied to animal ag
most notably by Jay Lush.[5?1 Applied genetics elaborated on the variation of continuously distrit
a population, carrying over what was known about rapidly reproducing laboratory species such ¢
guinea pigs, and rats to the much slower reproduction of large food and farm animals. New stati
techniques made it possible to predict breeding values or merit and analyze breeding programs.
now, of course, been extensively computerized, and genetic fantasies include a "Bovine Nirvana
genotypes for different environments.[®] Agricultural scientists' work on reproduction prior to W
also included preliminary investigations of hormonal treatments for superovulation (for twinning
embryo production) and for synchronizing estrus in herds for efficient artificial insemination, em
sex determination of sperm and embryos, and multiple embryo implantation.

Figure 6 shows the interrelation of these technologies based on the reproductive sciences ir
agriculture, vividly demonstrating rationalization of the means of (re)production.[é11 Intense con
emerged in agriculture in the 1970s regarding the use of reproductive hormone DES as a food a
beef cattle. Despite being declared carcinogenic and recalled by the FDA, the hormone continue
leading to a major national scandal (Marcus 1995). The consequences for humans of ingesting h
laced meats, such as increased rates of breast cancer and precocious development of breasts in
prepubescent girls, remain highly contested.

The benefits of the reproductive sciences in agriculture, especially artificial insemination ani
reproductive technologies, paralleled the
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Figure 6.
Reproductive technologies in animal agriculture (Reingold 1982: 152).
Photograph by permission of the Rockefeller Archives Center.

development of safe and effective surgery in medicine—the first significant improvements ¢
practices. The reproductive sciences so improved the capacity for animal production that they si
established animal science qua science in agriculture and organized audiences, sponsors, marke
consumers of scientific research. Practical husbandmen in agricultural academies gave way to sc
had practical offerings for their audiences. One stockman assessing animal agriculture concludec
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"Paramount to remaining in a competitive position will be research and more research. ... T
[agricultural university] system becomes more important than ever before" (Pope 1980:70).

Conclusions

During the period 1925-40, the reproductive sciences enterprise coalesced around reproductive
endocrinology. This was manifest throughout the discipline in biology, medicine, and agriculture
reproductive endocrinology became the "model work" and core activity of the enterprise. Resear
United States achieved supremacy, largely through reproductive endocrinological investigations
what became the bible of reproductive endocrinology during the mid-twentieth century, Sex and
Secretions (Allen, ed., 1932, 1939; Young 1961).

The intersection of investigators from biology, medicine, and provided many advantages to
because each was sufficiently established with their own audiences, sponsors, markets, and con
bound to them by tradition and interest. These were relations of relative equals, bound together
their boundary crossings. The reproductive sciences provided biologists with a new line of reseal
sought to expand their discipline. They provided medicine with a wide array of nonsurgical diagr
therapeutics for functional reproductive problems, especially pharmaceutical hormonal products.
provided agriculture with revolutionary reproductive technologies that dramatically rationalized :
industrialized animal production.



Such enhanced control over human and nonhuman life through rationalizing and industriali:
processes is the mark of modernity. For reproductive scientists, the salience of the human/nonh
distinction ebbs as the technoscientific products and services they have created are applied to b
However, feedback loops are not limited to hormones. Some of these technoscientific products
during the coalescence period have, in effect, boomeranged. For example, DES, which reached t
marketplace in 1940, caused serious problems in women, their male and female offspring, and t
through its carcinogenicity and teratogenicity. These and related controversies have shaped the
of the reproductive sciences ever since and are discussed at length in chapter 8. The desire for ¢
rational control and improvement of social life through the reproductive sciences was also centrz
negotiations between reproductive scientists and birth control advocates, as is discussed next.
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Chapter Six
Negotiating the Contraceptive Quid pro Quo
Birth Control Advocates and Reproductive Scientists, 1910—-6:

In the arena of reproduction in the United States throughout the twentieth century, the social w
have mattered most to the development of the reproductive sciences have been those of birth ¢
advocates. These included divergent groups such as feminists, physicians, eugenicists, and dem
From 1910 to 1963, relations between reproductive scientists and various birth control advocate
exceptionally complex and changing, while at the same time extraordinary reconfigurations wert¢
occurring within each grouping. In what became an intimate dance of realignment, these once d
often oppositional social worlds were reconstituted, transformed, and ultimately integrated, if nc
through a quid pro quo that met each group's revised needs and goals. The story of these chanc
complicated and rife with contradictions and conflicts. None of these multiple worlds was monoli
they ever fully segregated since their boundaries were permeable. This chapter offers a classic s
development of "scientific solutions" to the major "problem of sex" in modernity: unwanted prec

In 1915, in a "frenzy of renown" provoked by feminist activists, the birth control cause hit t
American newspapers and magazines with a force not again equaled for twenty years. Laterin t
advocates began speaking out, organizing, setting up clinics, distributing illegal birth control infc
devices, and seeking improved means of contraception.[*] Then, between roughly 1920 and 194
nature of modern contraception was negotiated between reproductive scientists and several vari
control advocates. The reproductive scientists ultimately captured definitional authority over whi.
constitute modern contraception. After endless petitioning by birth control advocates to produce
improved, simple contraceptives, reproductive scientists finally
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agreed to play the contraceptive research game, but only on their own "basic" research teri
to recruit reproductive scientists into the birth control arena, the means of contraception had to
scientific. Here the process of professional transformation of lay problems to meet professional r
is fundamental. As Latour (1987) notes, scientists "should be" seen as the driving force even wt
enlisted by others. Who was enlisting whom in this instance is, contra Latour, problematic. Rega
power of the culture of science is vivid here. Ultimately it pervaded the worlds of birth control, e
population control.

It is crucial to remember how very radical birth control was early in this century in the Unit
Women were not full citizens with voting rights until five years after Margaret Sanger's first arre
distribution of contraceptives. Distribution to unmarried people was not legal in all of the states
the year before the Supreme Court decision legalizing abortion. For most of the twentieth centul
control has been at least as charged and controversial an issue as abortion is now. In many way
propriety of contraception remains the underlying and contested issue: Does using contraceptiol
women and girls as immoral? What is "natural" for the heterosexual couple? Certainly it is here"
struggles concerning what Foucault (1978:103-5) described as the "socialization of procreative



and the construction of "the Malthusian couple" as a target and anchor point "for the ventui
knowledge."

From 1920 to 1945, reproductive scientists used several strategies to assert their legitimac
and authority to their often insistent market audience of birth control advocates. First, they care
distinguished reproductive research from contraceptive research and refused to participate in st
"simple" contraceptives (such as spermicides, douches, and diaphragms), marginalizing any rep
scientists who did so.[21 Second, they argued for basic research as the ultimate source of moder
contraception and made token offerings from their "basic" research work (such as accurate infor
the timing of ovulation). Third, they redirected contraceptive research toward "scientific" methot
utilize basic reproductive science (hormonal contraception, spermatoxins, IUDs, and sterilization
radiation).

In short, reproductive scientists were successful in insisting upon the culture of science, wh
as what Bijker (1987) has recently called a "technological frame." Such a "frame of meaning" ca
associated with technologies (such as contraception) positioned among multiple social groups/sc
A technological frame—in this instance the primacy of the culture of science within the contracej
world—then further guides and shapes the development of those technologies.

Through deployment of the culture of science, reproductive scientists
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sought to protect and promote the legitimacy, autonomy, and "basic" nature of their work ¢
simultaneously gain considerable funding and support. By about 1945, a quid pro quo between t
reproductive sciences and birth control worlds was established. Through the relations and negot
among and about birth control advocates, reproductive scientists, hormones, foundations, labori
National Research Council, primates, and others between about 1925 and 1945, a congruence o
was arrived at that adequately "fit" the changed and changing needs of the major actors in the ¢
1950s and 1960s, the quid pro quo began to consolidate as reproductive scientists (largely outsi
academy) produced the major modern scientific means of contraception—birth control pills, IUD
hormones, and improved means of sterilization. The working out of this quid pro quo, prior to ar
fundamental for the actual development of modern scientific contraception, is the focus of this c

In addition to social worlds and arenas analysis through which it was generated, this chapte
illustrates other recent developments in the social construction of technology.[?1 Several emphas
especially important: (1) examining the earliest moments in the making of the technology; (2) ¢
interests and commitments built into the actual design of the technology by analyzing all the en
worlds, their perspectives and commitments, including their interpretations of the technology its
(interpretive flexibility); (3) taking the technology itself to include the eventual institutional disti
regulatory, and other related systems or networks; and (4) attending to processes of closure wt
interpretive flexibility supposedly vanishes. Both Woolgar's (1991) key point that we can examir
technologies configure their users and Latour's (1991) notion that technology is society made du
long histories in feminist technoscience studies (e.g., Cockburn 1985; Wajcman 1995). They res
well. Configuring women as the primary users of contraceptive technologies was, in fact, a core
population control groups. Callon's (1991) darker point that these are often techno-economic ne
often close to irreversible also pertains. Contraceptives are, after all, what Foucault termed "disc
technologies" (Rabinow 1984:17). The reproductive arena was full of conflict from the beginning
decades, further conflicts have been generated as the implicated actors—women users of scienti
contraception—have organized resistance and set new agendas.[?l The arena remains conflictful
(Clarke 1997), and closure is not necessarily permanent where controversy lurks (e.g., Hard 19!

I begin with a brief historical orientation to various technologies of contraception, followed |
overview of the key birth control movements: lay, medical, and social/academic groups, includir
the kinds
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of contraceptives these groups advocated from 1925 to 1945. Third is an extended analysis
responses of reproductive scientists to the ongoing demands of these birth control advocates th:
do contraceptive research. Here I focus on the specific strategies reproductive scientists used to
these recalcitrant markets. Finally I examine the quid pro quo that fused the reproductive scienc
control and population control advocates into a shared arena where most still dwell today.



Contraceptive Technologies: A Historical Overview

The following list documents the major means of contraception, with the year of first developme
refer to the introduction of these means, not their general availability.

? Herbal Approaches
? Abortion
? Celibacy
? Castration of men
? Coitus interruptus
? Noncoital sex
? Earliest barrier methods
1600s Condoms
ca. 1820 Vaginal sponge
ca. 1830 Vaginal douche
ca. 1850 Early intrauterine devices (IUDs)
1840 Vulcanization of rubber
ca. 1860 Rubber condoms
ca. 1870 Trall's rhythm method
ca. 1882 Rubber diaphragm
ca. 1890 Surgical sterilization of women
ca. 1899 Vasectomy
ca. 1925 Hot water sperm incapacitation
ca. 1930s Improved spermicides, diaphragms, cervical

caps, douches, and IUDs

ca. 1930s Improved rhythm methods
ca. 1950s Improved condoms
ca. 1950s Improved sterilization of women and men
ca. 1960 Birth control pill (hormonal)
ca. 1965 Long-acting injectibles and implants
(hormonal)
1970s Improved rhythm methods: "natural birth
control"
ca. 1985 Spermicidal sponge (disposable barrier)
ca. 1986 RU486 abortion and morning-after pill
1990s Injectable immunological contraceptives for
women
1990s Polyurethane and other polymer condoms
1990s Removable hormone-releasing vaginal ring
1990s Improved hormonal implants
ca. 2000s Improved (monoclonal) vaginal prophylactic
spermicides
ca. 2000s Male hormonal contraceptives
ca. 2000s Male injectable immunological contraceptives

ca. 2000s Vaginal sperm incapacitation methods



ca. 2000s Additional female hormonal means (pills,
injectables, implants, rings, long-acting IUDs)

ca. 2000s Improved emergency post-coital
contraceptives

ca. 2000s Injectable sperm incapacitation methods

ca. 2000s One-a-month hormonal pills

In premodern and early modern times (and in places where similar conditions still obtain to
was often fairly extensive knowledge of contraceptives and abortifacients, mostly of plant origin:
knowledge was communicated through both oral traditions and printed texts (e.g., herbals).[51 I
seventeenth and eighteenth centuries, the distribution of information about these means of repr
control was curtailed; the topics were deleted from physicians' texts and given less coverage in
works. The early nineteenth century saw even further limitations on access to such knowledge (
1992:160). But in the United States by the 1830s and 1840s, linked in part to the popular healt
of the Jacksonian era, this knowledge began traveling again. It often did so through newspaper
advertisements and printed brochures that hawked both older approaches and newer devices su
douches, "womb veils," and "female protectors" (probably vaginal sponges). Abortionists and ab
were also advertised and increasingly utilized. The late nineteenth century also saw a minor trar
of contraception due to both the vulcanization of rubber (used in condoms and diaphragms) and
development of surgical sterilization (thanks to anesthesia and asepsis).[é] The social "fact" that
powerfully demonstrates the effectiveness of these and other methods such as coitus interruptu:
average birth rate among white native-born married women dropped by almost half over the
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nineteenth century, from 7.04 in 1800 to 3.56 in 1900 (Brodie 1994:2). In the past as well
present, most means of contraception listed above were intended for female users.

However, the last decades of the nineteenth century also saw the rise of a number of "socic
movements aimed at criminalizing reproductive control and disempowering women, whether or
intent. Many of the means of reproductive control had been commercialized, and opponents cou
increased rates of vice, prostitution, and other "social ills," claiming that these were promoted b
recent access to means of contraception. Campaigns against both abortion and contraception we
largely by white, middle-class, professional men, many of them physicians. Federal and state le
judicial decisions criminalized both abortion (which had been legal before "quickening" for over t
and marked contraception as "obscene" (Brodie 1994; Mohr 1978).

Despite the dates on the chart, in the United States birth control was essentially illegal fron
until 1936, and much later in some states. A federal law, the Comstock Act of 1873, made it ille
through the mails any contraceptive advice, device, or information, and the subject was then on
new editions of books in which it had appeared. The Comstock Act, aimed largely at controlling »
prostitution, explicitly defined "the prevention of conception" as obscene, and the law prohibited
of obscene matter. The mails had been (and may well have continued to be) the primary means
distribution of birth control (including abortifacients) for some decades. A variety of state and lo
also prohibited distribution of contraceptive devices and information.

Twentieth-century birth control advocates mounted many challenges to such laws. Margare
especially active, drawing on her leftist roots and allies to mount direct actions against Comstoc!
arrest with her sister, their related trials and those of other activists, their imprisonment, their fi
feeding, but especially their powerful arguments for birth control became part of the "daily news
and remained visible for years. The most important early decision on the legality of contraceptio
in New York in 1919 when a state court permitted physicians to provide contraceptive advice, bt
cure or prevent disease" (McCann 1994). The roots of Roe v. Wade , the Supreme Court decisiol
that made the choice of abortion a matter between a woman and her physician, go back to this
decision. The next major legal change did not occur until 1936, when Judge Augustus Hand of a
appeals court gave doctors the right to advise and prescribe contraception under federal law. Th
with seized imported diaphragms destined for a birth control clinic. Judge Hand ruled that while
of the Comstock Act was uncompromising with regard to contraceptive devices and infor-
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mation, if in 1873 Congress had had available the clinical data on the dangers of pregnancy



safety of contraceptive practice that were available in 1936, birth control would not have be
as an obscenity. But state and local statutes remained, impairing physicians' prescription of diar
other means of contraception well into the 1960s. The final two Supreme Court cases focused ot
the distribution of contraceptives were Griswold v. Connecticut (1965), which stated that the pri
contraception by married Americans is an inherent constitutional right, and Eisenstadt v. Baird (
extended the right of contraceptive practice to the unmarried (Dienes 1972; Chesler 1992:376).
1977 did the Supreme Court rule that advertisement and display of contraceptives could not be
Only since the advent of AIDS, however, have such ads, especially for condoms, appeared in po
magazines. Television networks still refuse to broadcast them (Gamson 1990:271-75).

Despite the increase of birth control activism in the early years of the century, the next rou
development and improvement of contraceptives did not begin until the 1920s and 1930s, when
diaphragms, spermicides, douches, cervical caps, and IUDs became available. Importantly, thes
results of birth control advocates' efforts and were not technoscientific products of the modern r
sciences that only became available decades later during what became known as the "contracep
revolution" of the 1960s and 1970s. Then the Pill, new plastic IUDs, and injectable hormonal cor
became available. Continued efforts at technical improvement in the 1980s and 1990s produced
hormonal contraceptives such as Norplant, a new over-the-counter spermicidal sponge, the aboil
RU486 (variants of which are also used as "morning after" hormonal interventions to prevent im
and a variety of immunological "vaccines" now in development (Mastroianni, Donaldson, and Ka

My focus in this chapter is especially on the years 1925-63, which saw the shift from what
to "scientific" means of contraception (see Table 7). While this classification is not perfect, itis r
easy to divide all the available means of contraception into these two main groups. Simple mear
spermicides (jellies, creams, foams), barrier methods (condoms, diaphragms, cervical caps, vag
pessaries, vaginal sponges), douches, the rhythm or "safe period" methods, testicular "heat" me
herbal treatments (Langley 1973). These are low-technology means of contraception, though m
require some science to formulate, test, and produce.[1 Simple means are indeed relatively sim
Control lies in the hands of the user; use can be discontinued at any time; they can usually be u
the time of a given intercourse; the effects are localized to the reproductive system; and most a
safe enough
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TABLE 7 Simple versus Scientific Contraceptive Technologies

Simple Means Scientific Means
Herbals IUDs
Rhythm Sterilization
Douches Hormonal methods (pills, injectables,

implants, rings)

Barriers (condoms, diaphragms, RU486
cervical caps)
Spermicides Immunological vaccines
"Natural" birth control Monoclonal vaginal methods

Testicular heat methods

Low-Technology Approaches High-Technology Approaches
Simple to use Complex to use safely
Control in hands of user Control in hands of provider
Localized effects Systemic effects
Can be safely distributed over the Require medical technique for use
counter and/or monitoring
Derived largely from "applied" Derived largely from "basic" research
research (according to scientists) (according to scientists)

to be distributed over the counter.8] Although virtually all of these simple methods existed
their availability was quite limited until after World War II, and even later in some regions (Gord
Scientists typically view them as nonscientific, derived instead from clinical practice and "appliec



And scientists' perspectives are of special concern in the negotiations.

Modern scientific means of contraception include birth control pills, plastic IUDs, surgical st¢
immunological means (vaccines), and injectable and implantable hormonal contraceptives (e.g.,
Provera and Norplant). These are high-technology methods. Hormonal methods (pills, injectable
implantables) are systemic; sterilization was then and must still be considered permanent and ir
surgery (under general anesthesia) for the female; IUDs must be inserted by specially trained p
require medical intervention for initiation, monitoring for safety, or removal. All derive from exte
research. According to the FDA, none can be distributed safely over the counter.[] Of these higt
"scientific" methods, only sterilization, spermatoxins, and IUDs were available prior to 1960, anc
on a very limited basis (Langley 1973). This chapter is concerned with the cumulative shift from
and production of simple means of contraception to complex, scientific
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means and the divergent ways the heterogeneous social worlds concerned with contracepti
involved in this shift.

Birth Control Movements

This section offers a substantial discussion of the three major birth control advocacy groups or s
in the United States during the first half of the twentieth century: lay, medical, and social/acade
(eugenicist and neo-Malthusian) groups. I emphasize each group's specific patterns of contracef
advocacy (Berkman 1980), referring to its preferred means of contraception and the rationales ¢
those choices. I examine both contraceptive advocacy of extant methods and contraceptive rese
advocacy of new and/or improved methods. Different constituencies within birth control and rep
research worlds preferred different means of contraception, at different times, for different cate
users, and for a wide variety of reasons.

Lay Birth Control Movements

The lay birth control movements of the first half of this century became organized phenomena c
many divergent groups ca. 1915.[°] Initially, decentralized groups appeared on the grassroots |
areas of the country, mostly deriving from progressive labor and socialist groups, and including

personages as Margaret Sanger and Emma Goldman. Sanger, herself a nurse, had come to adv¢
she ultimately named "birth control" through treating women who were sick and dying after und
abortions to prevent unwanted children. Many women turned to her as a nurse for birth control

when they did not dare ask their physicians (Sanger 1938/1971). Through the work of her birth
her arrests, and her speaking tours between 1915 and 1917, Sanger became the leader of the [
(nonphysician and nonscientist) movement and remained a key actor for many decades (Chesle
World War I gave birth control a boost through massive distribution of contraceptive informatior
condoms to stem the tide of venereal disease among soldiers. In a Baltimore study, prewar sale
were estimated at 2 to 3 million per year; postwar (mid-1920s) annual sales were about 6.5 mil
1976:206).

During the 1920s, just after women obtained the vote, birth control could have become the
feminist issue. However, the decade following World War I was largely one of conservatism and
The major women's groups were (re)focusing on two streams of feminist work. One group sougt
women's citizenship and seek equal
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rights via the League of Women Voters and the National Women's Party. A second focused
work and maternal and infant health via the Children's and Women's Bureaus of the Department
the federal Sheppard-Towner Act, which provided, between 1922 and 1929, what we now would
baby clinic care" at little or no cost. Women active in these latter efforts have become known in
scholarship as "welfare feminists." They were mostly white, middle-class women who sought sta
sponsorship and protection for all women, especially (but not only) in their capacities as mother
Fildes, Marks, and Marland 1992). The lay birth control movement became the third stream of fe
but the birth control cause was still considered so radical in the 1920s that neither the civil right
welfare feminist groups would publicly support it (McCann 1994).



In 1921 Margaret Sanger and colleagues founded the American Birth Control League (herec
League). By 1926 it claimed thirty-seven thousand members, mostly women (Cott 1987:91). Tt
strategy was to open local birth control clinics and provide, under medical guidance, contracepti
women who sought it. Sanger's ultimately successful strategy enrolled both physicians and acad
scientists, who were among the first eugenicists to support contraception. Sanger explicitly depl
academic biological scientists (including Raymond Pearl, Edward M. East, and Clarence C. Little)
authority of physicians in the merging and expanding birth control movements. Her rhetoric for
advocacy simultaneously shifted from enhancing women's bodily autonomy to producing better |
(McCann 1994:120-21). Through such alliances, the birth control movement became a more lib
centralized cause, increasingly shorn of its feminist roots (Gordon 1976:238).

The other major, and competing, lay birth control movement organization and strategy was
Birth Control League, founded in 1917. Led by Mary Ware Dennett, this group focused on legal r
seeking both federal and state-by-state repeal of the prohibitions on contraception as obscene. -
explicitly rejected Sanger's direct-action strategy of providing birth control and opening clinics. )
their more general conservatism, they opposed physician authority over diaphragm and other cc
use, arguing instead for women's autonomy in a more fully feminist fashion. However, it was the
clinic-founding strategy that ultimately won the day for birth control. This strategy has endured
multiple names up to the present, but with considerable medical rather than feminist authority.![

An ideology that families should have only as many children as they could afford started to
the beginning of the twentieth century.
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The Great Depression seems to have consolidated this "economic ethic of fertility" into the
cultural arbiter of parenting decisions (McCann 1994). Ironically, the depression also challenged
economic (and eugenic) theory, since even many individuals of "good stock" found themselves t
poverty. Lay birth control theory then shifted emphasis from reducing the population of the infel
the poor (including the "new" poor) to plan their families, using birth control, so that they could
children. This shift fit well with medical, clerical, and social work ideologies. The ABC League bec
that birth control provided a flexible tool offering greater choice for all. Most women agreed: a s
conducted by Gallup in 1938 for the Ladies' Home Journal found that 79 percent of women favol
control and 76 percent thought that family income was the most important consideration in deci
having children (Ray and Gosling 1984-85:401).

In the 1930s, birth control clinics began offering infertility therapy as well as contraception,
efforts to include birth control clinics as part of the New Deal failed. Clinic rhetoric changed to "c
or "family planning" rather than "birth control," seeking to include men in the project. Reflecting
changes, advocates who had founded the Birth Control Federation of America in 1939 as the ney
organization for the movement changed its name in 1942 to Planned Parenthood Federation of /
Eugenicists in the birth control movement were strong advocates of this new name (Gordon 197
Sanger hated it and resented the euphemism. She also specifically rejected encouraging the mic
upper classes to have more children (positive eugenics). However, by 1942 Sanger was sixty-th
and tiring. Her influence was beginning to wane in her own organization, and she had also failed
a successor who shared her vision, much less a core bloc within the organization (Reed 1983:12
1992:391-92). The radical-to-liberal tack of the birth control movement after the 1920s was ref
shrinking importance advocates placed on female reproductive autonomy (Gordon 1976). The la
often feminist birth control advocates who had been so active and outspoken in the 1910s and 1
gradually been replaced by professional men, including physicians, who were much more organi
minded and quickly grasped the reins of leadership of the family planning/population-oriented ir
composed of over 350 clinics and advocacy groups in the United States and abroad (McCann 19!
World War II made birth control important to even more people than before.

By about 1945, the ideology and rhetoric of birth control, emphasizing women's rights and
all to enjoy sexuality without fear of pregnancy, had changed to one promoting family planning
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addressed family economics, including men in its appeal. This new rhetoric of "planned pare
offered the possibility of bringing Taylorist approaches of "scientific planning" and "scientific mat
drawn from the factory and marketplace, into the "private" sphere of the family (Banta 1993). Ii
Taylorist rationalizations and efficiency allowed greater control over production processes, in the
allowed greater control over reproductive processes—not only conception but also child spacing



size. Sexuality, like the uncertainties of the marketplace, could be tamed and controlled to
This kind of social engineering with the help of biology had actually been the ideal of Jacques Lo
tradition and experiments Gregory Pincus (soon to be father of the Pill) chose to emulate (Pauly

The expansion of "family planning" services to include problems of infertility and sterility we
strategic. These services were designed to provide something for everyone—even the infertile al
Catholics—within the broader planned-parenthood frame (e.g., McLaughlin 1982). Consumer de
the infertile was starting to develop (Pfeffer 1993). For the movement to progress, it also had sc
address the tremendous Catholic opposition to contraception at the time. Obviously, such expan
social legitimacy. This aura of social beneficence clung to the "family planning" movement throu
shift to a "population control" rhetoric from 1945 to 1965 and beyond. The focus and rhetoric of
fertility and treating infertility thus served as a segue between two radically different movement

Lay birth control proponents initially sought woman-controlled rather than male methods e
enhance women's bodily autonomy. They cited "sex experts" who had condemned coitus interru
periodic abstinence as unhealthy and sexually repressive (Gordon 1976:xiv). Lay women's contr
advocacy initially focused on the doctor-fitted diaphragm with spermicides as the most effective
contraception. The Sanger-led birth control movement introduced this method through hundred:
clinics spread across the United States. But the safety and efficacy of these methods had not be
the United States. In 1923, Sanger therefore founded the Birth Control Clinical Research Bureau
department of the ABC League to serve as the research arm of the lay birth control movement.
prominent scientists, most with eugenic goals, served on the advisory board.[:2]

Women physicians working in movement-sponsored clinics then did pioneering (and illegal)
research on diaphragms and other contraceptives (Kopp 1933; Reed 1983:106, 114-15, 124-2¢
bureau began publishing its own Journal of Contraception in 1936. Since the diaphragm was mo
when used with spermicides, research and testing of
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spermicides were then sought from reproductive scientists. Since there then was no consun
guarantee of product contents, efficacy, or safety, birth control advocates also sought governme
of spermicidal products (Borell 1987a). Ironically, the contraceptive advocacy strategy of Marga
ABC League gave the power to prescribe birth control to physicians, not to women. Another fem
organization, the Voluntary Parenthood League led by Mary Ware Dennett within the lay birth cc
movement, objected strongly, if unsuccessfully, to both the diaphragm-only and the prescriptior
only/"doctors-only" contraceptive advocacy of Sanger and her associates (Gordon 1976:292). H
Sanger had calculated that the price of acceptance of contraception by the medical world would
monopoly on the new service. She also thought nothing could bring greater prestige to contrace
have it associated with the magic of medical science (Reed 1983:101). On this point remember
was a credentialed public health nurse.

Through the 1930s, lay birth control advocates began to seek contraception that was cheagr
to use for the masses of women who had no access to a physician or clinic for diaphragm fitting
prescription. Considerable debate ensued about the best means of contraception for the "unedur
"poor," "indigent," or "lower social types." Sanger's ABC League ferociously held out for the diag
There were two other alternatives: new and improved "simple" methods (such as better spermic
might also prevent sexually transmitted diseases) or new "scientific" methods (hormonal or immr
Sanger's industrialist husband, Noah Slee, ended up producing spermicides to assure quality anc
for the ABC League clinics. A Canadian industrialist, Alvin Kaufman, also began working to prodt

simple contraceptives, as did American industrialist Clarence Gamble (Reed 1983:114, 221).

Birth control advocates ultimately looked to reproductive scientists for scientific solutions (E
seeking a "magic bullet" (Vaughn 1970) or a "technological fix" (Reed 1983). By 1940, lay birth
advocates were actively seeking more sophisticated and scientific means of contraception specif
masses" both nationally and abroad: "The future of Birth Control necessitates the discovery of a
which is simple and effective and which does not require the cooperation of the individual" (Basl
A major strategy used by lay birth control advocates to recruit biomedical scientists and others 1
was organizing both national and international conferences on birth control, neo-Malthusianism,
and population issues and inviting leading scientists to present their work. For example, Sanger
World Population Conference of 1927 held in Geneva, one of the earliest moments when populat
discourse began to supplant that of birth control (Horn
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1994:50). Birth control advocates and sexologists also attended the International Congress
Research in 1930, focused primarily on reproductive biological research.[’3] These were lively sit
intersection for all.

Medical Birth Control Movements

Physicians also had their "own" birth control movement and organizations, primarily the Nationa
on Maternal Health (NCMH), which included clinicians as well as both medical and biological repr
scientists. The goal of this organization was professional medical control over contraceptive prac
preventive medical work.[241 But the NCMH represented only some physicians' positions. Prior to
if not most physicians opposed birth control. In 1924, Robert Latou Dickinson, founder of the NC
published "Contraception: A Medical Review of the Situation," which marked the beginning of inf
discussion of birth control as clinical technique in the leading medical journals. This article was r
American Gynecological Society and mailed to three thousand physicians in defiance of the Com
Dickinson sought to establish the subject as "susceptible of handling as clean science, with digni
and directness" (Reed 1983:183-4).

Dickinson's other major strategy was to "wrest birth control from the hands of agitators"—e
take over the Sanger-led ABC League and its clinics and place them under "proper medical guid:
physicians who worked in the many ABC League clinics around the country, mostly women, wer
not "proper" enough or not "guiding" enough. However, Dickinson's and others' efforts in this di
confronted directly by Clarence C. Little, geneticist, eugenicist, president of the University of Mic
member of the ABC League advisory board. Little stated: "The medical profession has not lived |
obligations or opportunities in this particular matter ... [and] has not earned the right to take ov
in a field which others have tilled for them" (McCann 1994:83-84). Sanger drew deeply on the ¢
such "progressive eugenicists" as Little, East, and Pearl in her confrontations with organized me:
sought to maintain both as allies, playing them off against each other while she retained the key
role.[2sl

During the 1920s, the contraceptive advocacy of the NCMH was mixed. The committee spol
lines of research: basic studies of reproductive problems that might lead to improved contracept
studies of simple chemical contraception—spermicides. Hoping to sponsor joint research, the NC
approached the main sponsoring agency of the reproductive scientists, the National Research Cc
Committee for Research in Problems of Sex (NRC/CRPS). Its queries were summarily rejected. E
the Comstock laws and refusals by reproductive scientists to un-
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dertake such projects, the NCMH could not place its sponsored spermicide research in Amel
universities. It therefore contracted with F. A. E. Crew's Department of Research in Animal Bree
University of Edinburgh (Borell 1987a; Reed 1983:242). The Bureau of Social Hygiene, supporte
Rockefeller monies, funded the research.

By the 1930s, both the legitimacy and the legality of birth control expanded. Professional
responded. With pressure from Dickinson and the NCMH, the American Medical Association creaf
Committee on Contraception in 1935, in part as a response to the dangers of the totally unregul
contraceptive products industry. This was about a $250-million per year business, specializing ir
and other means carefully billed as "disease prevention" devices.[*¢] In 1937, thanks to consider
the NCMH, this committee recommended an AMA-sponsored study of techniques and standards,
birth control instruction in medical schools, and physican advice on contraception based "largely
judgment and wishes of individual patients" (Reed 1983:122-24).

By this time, in the middle of the Great Depression, medical contraceptive advocacy was al:
Many physicians formerly opposed to birth control, such as Kosmak of the AMA, now asserted tf
control did not reach those who needed it most—the indigent. Echoing eugenicists, physicians nt
that the poor lacked clinic access and in any case were deemed incapable of learning "the birth «
required for effective diaphragm use. Other methods were therefore needed, and medical debat
what kinds of contraception these should be: "simple" or "scientific." Many physician advocates !
control, like Dickinson, believed that "major progress would have to wait for breakthroughs in bi
that would provide methods requiring less motivation or skill from the user" (Reed 1983:190, 2:

At the core of these objections lay the culture of scientific medicine revealed in physicians' |
available simple methods of contraception. A medical journal editor spoke for a good part of the
public as well as his profession when he declared in 1943: "Caustic self-analysis leads to only or



conclusion: candid physicians are ashamed of these messy makeshifts. ... [T]here is a sens
inadequacy ... nourished by the contemplation of these disreputable paraphernalia. The messy |
the pastes and creams and jellies [were simply] an embarrassment to the scientific mind" (Reed
Yet other NCMH physicians, notably Robert Latou Dickinson and Clarence Gamble, argued for ex
research and application of such "simpler" methods. Reproductive scientist F. A. E. Crew agreed
for a country like China, contraceptives should be based on materials available in coolies' pantri¢
Gamble, a physician and philanthropist, sought doctor-free contraception.
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In 1934, Gamble's offer to fund a "Standards Program" for testing contraceptive product eff
through the NCMH was accepted. This became the NCMH's second spermicide research project,
establishment of state and federal product regulations. Gamble established the R. L. Dickinson F
Fellowship in Chemistry at New York University in 1935, which was held by Leo Shedlovsky, Ph.I
focused on measuring the physical and chemical properties of the more than forty contraceptive
market (mostly spermicides). This was the first laboratory study of contraceptives in the United
notable here because it was done in a chemistry department rather than a biology or medicine ¢
Reprints of Shedlovsky's work were sent to fifteen hundred teaching physicians throughout the |
as part of the NCMH effort to get the AMA Council on Pharmacy and Chemistry to issue reports ¢
contraceptives as it already did on other drugs; the effort succeeded, and a major report was pt
1943 (Reed 1983:245-46).

As birth control became more legitimate and "scientific," both suited to medical science anc
under its professional control, hostility within the medical profession ebbed. Moreover, medical ¢
over the birth control movement could certainly be said to have succeeded by 1950.

Social/Academic Movements: Eugenics and Neo-Malthusianism

Other social worlds concerned with birth control were eugenics and neo-Malthusian movements.
beyond the academy, across multiple disciplines and professions but probably most deeply base
biology, these two social movements were confronting birth control issues. Eugenics was a socia
intellectual movement, begun in Great Britain in the nineteenth century, that sought to apply he
principles of improved agricultural breeding to humans. Eugenicists hoped to breed "better" peo
positive eugenic activities (increasing the reproduction of persons deemed "fit," or aristogenic) &
eugenic activities (decreasing the reproduction of persons deemed "unfit," or cacogenic). Eugeni
of fitness were deeply class- and race-based, focusing on increased reproduction among the Anc
upper classes and decreased reproduction among the lower classes, both white (especially in En
color (especially in the United States and in British colonial regimes).[:8]

Most eugenicists initially opposed birth control for popular use during the early decades of t
fearing that upper-class women would use it more effectively than would people of other classes
reducing the numbers of the "fit" while the "unfit" multiplied unchecked. They viewed birth conti
technique for negative eugenics.[29] Eugenicists' con-
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traceptive advocacy had focused on negative eugenics since the turn of the century. Eugen
advocated involuntary surgical sterilization of the "unfit" with institutionalized criminal, insane, ¢
"feebleminded" people as targets of special legislation. But by the mid-1930s, such laws met wit
considerable opposition, especially after the Nazis copied and used them. Many eugenicists had
such sterilizations as an ineffective strategy.[2°]

Demonstrating the diversities within these movements, several eugenicist strategists were
birth control advocates. E. M. East, a Harvard biologist and member of the Advisory Board of Sa
Clinical Research Bureau, was one. In 1925, he persuaded Sanger not to publish an attack on el
the Birth Control Review for failing to support contraception, arguing that she needed their supp
they, in time, would need her. East warned: "No matter what you say, birth control is only part:
eugenical program. It is a secondary aspect of a larger whole, but it is the key. The mere fact th
eugenicists have not been able to think straight does not make the abstract subject itself any le:
valued" (Reed 1983:135). During the 1920s, other eugenicists sought evaluation of the eugenic
contraception, including Simon Flexner, C. C. Little, and Adolph Meyer of the Committee on Eug:
Control.[21]



During the Great Depression era 1930s, more eugenicists and other social conservatives be
contraception attractive, especially as birth control advocates exploited the issue of skyrocketing
costs. They talked much less of women controlling their bodies and much more of the need to "¢
contraceptive practice—to spread it "down" from the upper and middle classes to the lower class
the middle classes clearly would not stop practicing contraception, eugenicists concerned about
fertility between classes believed that their best hope for altering "dysgenic" population trends v
promoting birth control for the poor. How much this was also racialized varied among individuals
regionally (e.g., McCann 1994; Larson 1995).

Some eugenicists were swayed by Raymond Pearl's studies at Johns Hopkins of populations
reproduction by economic sector or class. In studies supported by the Milbank Fund and drawinc
sophisticated Pearsonian statistics, Pearl demonstrated that the differences in fertility by class a
correlated with differences in access to and use of contraceptive information and technologies. F
conclusions ran counter to current biological explanations and other social/cultural explanations
Pearl's own beliefs) of the incapacity of the lower classes to practice contraception. The studies
therefore significant in convincing eugenicists of the need for broad-based access to contracepti
1991; Notestein 1982). In Pearl's words, "Hitherto, everybody excepting the scientist had a chai
directing the course of human evolution. In the eugenics move-
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ment an earnest attempt is being made to show that science is the only safe guide in respe
most fundamental social problems." Pearl then sought changes in policy among the "agencies ur
control that may improve or impair the racial qualities of future generations" toward providing ¢
information (Allen 1991:235; Cooke 1997).

Under the influence of Fredrick Osborn, men who placed less stress on heredity and more o
environment replaced the old leadership of the American Eugenics Society in the 1930s. Osborn
"The question I want light on is how the spread of contraception can be carried on in such a way
give opportunities for contraceptive practice to those families who shouldn't have children witho
indoctrinating too much those families who should have more children?" Ideally, eugenicists wot
who should and who should not practice contraception. Osborn was anxious to cooperate with bi
advocates in spreading contraception among the poor, but he insisted that greater emphasis be
"positive" eugenics: "birth control" should be replaced by "family planning" and encouragement
families for those who could afford them (Reed 1983:213, 136). Policing yet another boundary,
convinced Margaret Sanger to withdraw as a candidate for vice president of the Population Asso:
America, arguing that it should be a "scientific" organization (Notestein 1982:660).

In accepting voluntary birth control as a eugenic strategy, eugenicists themselves then ced
both negative and positive eugenics. At that time sterilization was the only method by which to .
directly the inheritance of dysgenic qualities. Moreover, eugenicists had to acknowledge the failt
"positive" eugenics. In short, eugenicists accepted birth control and population control because |
other activist choices.[23] Voluntarism rather than state compulsion seemed more likely to succe
reducing the numbers of the "unfit." There was even talk of combining the ABC League and the
Eugenics Society (McCann 1994:181).

Neo-Malthusianism was the name used early in the twentieth century for the social and aca
movement of those concerned with overpopulation, both numerically and proportionally by socic
also supported birth control. As noted earlier, the term Malthusian was also used synonymously
now call birth control (as in Foucault's Malthusian couple). By 1940, neo-Malthusians had movec
into the scientific study of population phenomena as a means of promoting social policy, develog
elaborate institutional infrastructure for their new discipline of demography. The list on page 57
some of the key organizations and events in the movement's development. Its rhetoric shifted f
Malthusianism to population research to population control and demography.[24]

At the organizing meeting for the Population Association for the United
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States in 1930, Dr. Henry Pratt Fairchild summed up its mission: "We are all convinced of t
importance of having an association to consolidate the population interests of this country. ... [V
position to take up the phenomenon of population as one of the great factors of human welfare
rationally manipulated, just as we manipulate the other factors in human relations."[251 However
Malthusian population scientists were not in accord on contraceptive advocacy. They debated eft



costs, and accessibility. Many population scientists asserted a direct correlation between so
status and the ability to nurture children in ways that remain too familiar. Many advocates of po
control through contraception were also deeply racist, targeting lower-class and poor people anc
groups of color both in the United States and abroad.[2¢]

The period from 1920 to 1940 constituted the "emergence" era of the population enterprise
coalesced between about 1940 and 1965.[271 The British movement, which was larger and stron
American during the 1920s, focused primarily on colonial populations. British-ruled India had thi
government-sponsored birth control clinic in the world, opened in 1930 (Hartmann 1987/1995).
States, organizing efforts focused on the academy and the philanthropic foundations. United Sta
possessions were also the focus of birth control/population control programs; in the 1930s, a m:
was established in Puerto Rico focusing on diaphragms, spermicides, and surgical sterilization (F
Arellano and Seipp 1983). This network was later enrolled to serve as the home base for testing
control pill prior to its approval for U.S. distribution (Oudshoorn 1994:122-37).

A number of reproductive and related scientists actively participated in the population estat
example, participants in the World Population Conference of 1927 included Leon Cole, C. C. Littl
Meyer, Raymond Pearl, and J. Whitridge Williams (Hopkins gynecologist). Fellows and members
Population Association of America included Little, Pearl, Dickinson (NCMH), L. B. Dunham (BSH)
Wilson, Clark Wissler, and Robert Yerkes.[28] Population concerns were raised in various media t
a host of related organizations and demographers, generating wide cultural interest in populatio
in reproductive issues more broadly.[??1 One of the key organizations in the present story is the
Council, through which modern scientific IUDs (along with implantable hormonal contraceptives;
developed (Segal 1987), discussed next as a Rockefeller organization.

Rockefeller Philanthropy and Contraception

In addition to social movement groups committed to birth control and enhanced control over far
composition, one of the major phil-
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anthropic families of the twentieth century also manifested sustained commitments and a v
efforts in such directions. In some ways, Rockefeller involvement has been so powerful that it ce
seen as on a par with social movement organizations as an actor in the arena. The Rockefeller-s
Bureau of Social Hygiene initiated such Rockefeller involvement in the birth control and populati
the 1920s, its commitment to birth control and population studies was thus not a wholly new dir
many other eugenics groups, Rockefeller interests shifted from contraception to population cont
1981:253). The Laura Spellman Rockefeller Memorial Fund was supporting population research :
Institute in the 1920s (Notestein 1982:654). And as early as 1924, Raymond B. Fosdick, preside
Rockefeller Foundation, had written to J. D. Rockefeller Jr.: "I believe that the problem of popul:
constitutes one of the great perils of the future. ... Scientists are pointing hopefully to such metl
Sanger and her associates are advocating" (Borell 1987a:66). Fosdick himself had served briefly
general counsel of Sanger's ABC League (Harr and Johnson 1988:191). Such philanthropists' col
were significant for reproductive scientists because these same funding sources were often simu
sponsoring their basic research. Some sponsors attempted to recruit reproductive scientists for |
specific contraceptive projects, while other sponsors provided liaisons between birth control adv:
reproductive scientists. Reproductive scientists were obliged by their reliance on such sponsors t
often awkwardly.

The Bureau of Social Hygiene (BSH), funder of both the NRC/CRPS and the NCMH, was acti
liaison efforts and direct funding of contraceptive research. During her tenure as director of the
Katherine Davis made numerous attempts to further such research.[2?1 When she retired and L.
took over as director in 1928, he was unsure about continued Rockefeller commitment to the bit
cause: "It seems to me that the project on spermatocides ... would lead to an extremely contro»
and one that is surcharged with theological politics. It seems to me that, necessary as that work
to be carried out as part and parcel of a larger research project by some medical center. Anothe
seems to me, might expose the Bureau to a lot of publicity of a nature that would lessen its gen
effectiveness."[31] Dunham was quickly put in his new and "proper" place as a Rockefeller-funde:
control advocate by Raymond Fosdick of the Rockefeller Foundation, who vividly reasserted the
commitment to contraception: "I do not share your feeling of [not] getting the Bureau into the ¢
field of birth control. I think the Bureau ought to get into this field, and as a matter of fact it is il
Mr. Rockefeller. Surveys of the type proposed by Dr. Dickinson
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[on spermatocides] are enormously important and the Bureau exists for just that purpose .
then became a promoter of contraceptive research among reproductive scientists. For example,
Conference on Birth Control in 1931. Guests included reproductive scientists Walter Cannon (Ha
School and member of the NRC/CRPS) and Charles Stockard (Cornell Medical School researcher
the NRC/CRPS), as well as Henry Pratt Fairchild (demographer and president of the American EL
Society).[=3]

The BSH also sought to expand its funding of contraceptive research to include fresh efforts
reproductive scientists. Ruth Topping of the BSH talked about this goal at length on several occe
Carl Hartman, who made numerous arguments for basic reproductive research as leading ultime
contraceptive research (discussed in detail later in the chapter). Topping wrote to Dunham in 1S
not be possible to stimulate ... observation and experimentation [leading to contraception] amoi
who are studying the reproductive cycle under grants from the [NRC/CRPS]? If some of these sc¢
became especially interested in the search for a contraceptive, the Bureau might later make sug
grants."[32] As we shall see, the NRC/CRPS refused such overtures. But the importance of such ¢
BSH and the Rockefeller Foundation is that they added the voices of a major philanthropy and a
reproductive sciences funding source to the chorus of advocates attempting to engage American
scientists in contraceptive research during the 1920s, 1930s, and 1940s.

In the 1950s, Rockefeller changed the form of its support for birth control. A key Rockefelle
organization is the Population Council, through which modern scientific IUDs were developed. Tt
organization was founded in 1952, and was funded through the direct commitments of John D. |
III, who despite being a board member, could not convince the Rockefeller Foundation of the im
population control. At the time, the foundation was deeply involved in international agricultural 1
improvement, which, it was hoped, might eliminate the problem of "overpopulation" through pr¢
adequate food. Moreover, the foundation per se had avoided directly supporting contraception a
projects for many years by funneling them through the BSH. After the BSH was terminated in 1¢
foundation had carefully avoided such responsibilities and had explicitly eschewed them during t
era, when it was under considerable scrutiny as a "liberal" organization. Instead, Rockefeller Fou
executives were pleased that other groups were shouldering this burden.[221 The Population Cou
in fact, one of the sites of the implemented merger among birth control, eugenic, and populatior
groups.
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A Synthesized Movement: Family Planning and Population Control

Family planning/population control became the banner or umbrella framework for an amalgam ¢
control, eugenics, neo-Malthusian, and population/demographic movements and interests by ab
and by about 1950 it formed a fully articulated ideology (Gordon 1976:391). This banner provid
symbolic rhetoric for all of these groups. First, like the reproductive sciences, population control
developed a considerable scholarly scientific reputation, along with a well-organized institutional
infrastructure (Allen 1991). Second, the terms family planning and population control omitted tt
and birth control , sounded objective and scientific, and allowed racism to be expressed apparer
concerning whole populations.[zel

Population control organizers had considered the merger since the early 1930s. As Henry Pi
said at the founding of the Population Association: "When this idea [for a Population Association
into my mind I was thinking about a possible merger of the Eugenics and Birth Control interests
country, but now it is seen as a much bigger thing. ... It is feared by some that anything approa
consolidation may lose us support. There are some people who believe in eugenics, but not in bi
and vice versa. We might lose some support on both sides, but would get it back from the unite:
would present."211 And they did.

By 1934, greater coordination of effort among the constituent segments was already appar
clear evidence [of] greater coordination in the work of the [ABC] League, a sharper definition of
and greater cooperation with such organizations as the National Committee on Maternal Health,
eugenics-focused Human Betterment Foundation in California, the National Committee on Feder.



[for Birth Control], the Population Association of America, and the American Eugenics Socie
Further evidence of coordination and integration lies in the interlocking memberships and direct
multiple population, birth control, neo-Malthusian, and eugenics organizations, and in the new n
statements issued by these organizations. For example, the first Board of Directors of the Plannt
Parenthood Federation of America included former presidents of both the American Eugenics So«
Race Betterment Conference.[*?1 By 1953, American foundations had contributed over $3 million
of population study (Osborn 1967:368), and this was before the era of extensive government ar
involvement and sponsorship (Greep, Koblinsky, and Jaffe 1976). The scale of private funding fc
control was immeasurably greater in the 1930s, and especially after World War II, than it had b
orthodox eugenics (Allen 1991:254).
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Fairchild made another statement about the merger to the annual meeting of the Birth Con
Federation (successor to the ABC League) in 1940: "One of the outstanding features of the pres
conference is the practically universal acceptance of the fact that these two great movements h:
come to such a thorough understanding and have drawn so close together as to be almost
indistinguishable" (Gordon 1975:273). Within the birth control movement, those segments most
of eugenics and population control then became active around the International Planned Parentt
Federation, housed in the Eugenics Society building in London. Those in the middle of the road v
the Planned Parenthood Federation of America, focused on the incorporation of reproductive con
programs as a form of social planning and ultimately population control (Gordon 1976:342-47).
and other progressives seem to have left the birth control/population control movement entirely
or to have worked very locally in clinics providing direct access to birth control for women.

By the late 1930s, the birth control, eugenics, and neo-Malthusian movements had synthes
new "family planning and population control" movement. Sanger herself (1937:3-4) best captur
contraceptive advocacy of the newly synthesized movement in the quote that began this book. ¢
further argued: "We should place the scientists not only at the helm but on the bridge [of the m
captains to guide humanity." As we shall see, scientists were, by the end of World War II, almos
comply. Putting scientists at the helm transformed the nature of modern contraception.

Reproductive Scientists and Contraceptive Technologies

Responding to the loud and determined chorus of voices urging reproductive scientists into cont
research between 1925 and 1945, the scientists used three key strategies. They distinguished r«
from contraceptive research; they argued with birth control advocates for basic research on repi
from which applications such as contraception would flow; and they redirected contraceptive res
simple to scientific methods. It was eugenic arguments that first captured reproductive scientist
birth control as a scientific problem (Borell 1987a), as many of them had both intellectual and o
commitments to that movement. However, all of the initial voices seeking research on simple cc
were from the lay and medical birth control movements. The initial strategic response of reprodt
scientists to these demanding yet illegitimate audiences was to turn a deaf ear.
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First Strategy: Distinguishing Reproductive from Contraceptive Researcl

Reproductive scientists initially focused on distancing their enterprise from that of birth control ¢
establishing a clear set of distinctions between them. This strategy reflected both the general ill¢
the birth control movement (with its tattered but still present feminist garb in the 1920s) and re
scientists' own designation of contraceptive research as unattractive applied work. In 1920, repr
scientists had strong hopes that their research area would become as prestigious as any other a
biology, a hope gradually abandoned over the next decades, especially after World War I1.

Reproductive scientists worked hard to demarcate the boundaries of their work to exclude ¢
contraceptive research. Robert Latou Dickinson of the NCMH approached the NRC/CRPS on seve
with a request to undertake contraceptive research. In 1924, he recounted one response he reci

A year ago we [the NCMH] tried to get some of our borderline sex problems, like sterility and information bearing o



our histories, taken up by [the NRC/CRPS] and received a written answer that their Committee was only interested
research. Several months later when sex life of human beings was included in their studies we again tried to delimi
respective fields and suggested the whole subject be a matter of [joint] conference and allotment. Their meeting cc
the matter and decided they need not coordinate the work as the Committee on Maternal Health had only to do wit
control. [l

At this point reproductive scientists in the NRC/CRPS rebuffed birth control research and an
research that the NCMH might have sought. While there was, in fact, considerable overlap in inv
sponsored by the two organizations, association with a birth control organization, even a medice
clearly not on their agenda.

Both the NRC/CRPS and the NCMH received support from Rockefeller philanthropies. A doze
later, in 1936, the NCMH sought Rockefeller funding for sterilization and other research, includin
both simple and scientific means of contraception, which the NRC/CRPS had refused to address.
Weaver, recently of the Rockefeller Foundation, then wrote to Robert Yerkes, chairman of NRC/(
inception in 1921. Weaver felt these projects "would appear to fall within the scope of the NRC/(
[yet] ... It is not clear to me whether such topics would be [so] viewed by your committee." We
implied that if the NRC/CRPS would address the topics, its budget might be expanded according
Yerkes's response to Weaver was the third rebuff of the
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NCMH and such "human side" problems. Yerkes strongly reasserted the NRC/CRPS's clearly
research policy to Weaver:

Reference to [the NRC/CRPS] ... is not clearly indicated. The committee in question [the NCMH] is, like my own, col
reputable specialists whose judgments are trustworthy. In my opinion, neither committee should be asked to advist
or endorse the program of the other. Inasmuch as the Committee on Maternal Health is concerned primarily with aj
aspects of research on sex and reproduction, whereas the N.R.C. Committee has dealt almost exclusively with so-c:
fundamental problems in the biology of these subjects, I doubt that the N.R.C. Committee would favor support of s
as are listed in your letter.[22]

Finally, in 1939, the Rockefeller Foundation gave the NCMH funds for research that the NRC
refused to undertake, including studies of sperm morphology, spermatoxins, reproductive endoc
sex cells (Reed 1983:269; see chapter 7).

The second element of the strategy of distinguishing reproductive from contraceptive resea
refusing to participate in research on simple means of contraception such as spermicides and co
any reproductive scientists who did so. The first two major studies of spermicides were undertak
Britain because of the refusal of American scientists to undertake the work, combined with the r
the Comstock Act. British scientists were also generally unenthusiastic about applied research ol
contraceptives (Soloway 1995). The outcomes of both studies demonstrate my point.

Cecil Voge conducted one study under the direction of F. A. E. Crew of the Animal Breeding
Department of the University of Edinburgh. Voge's work focused on tests of extant spermicides i
if there was a safe, highly effective one that would also work as a prophylactic against venereal
search that continues to this day; see Clarke 1997). Voge's project was sponsored by the NCMH
by the Rockefeller-supported BSH. Crew's department at Edinburgh was transformed between 1
1930 into the Institute of Animal Genetics by a matching grant from the Rockefeller Internation:
Board that provided an endowed chair, buildings, and equipment (Hogben 1974:139). Apparent!
approval of Voge's contraceptive research project was grudging, and his approval may well have
"induced" by his other Rockefeller grant. The NCMH's contraceptive advocacy here was for an "e
available chemical in a form that should keep in good condition over a long period of time and ir
and be so easy to use that the most ignorant woman in the Orient, the tropics, the rural outpost
slums might be protected."[*4] The Voge study, published in 1933, did
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not produce such a "magic bullet" or miracle contraceptive, but sponsors considered it a gre
terms of establishing standards of safety and effectiveness.[45]

Crew, however, had a very different reaction, calling Voge "a traitor to science."[#¢] Despite
doctorate in immunology, Voge (1933:11) had somehow crossed the invisible and shifting borde
"applied" research. Crew then recommended that the NCMH cease to support Voge's work becat
as a research chemist was being jeopardized. Voge ultimately "fulfilled the worst fears of his col



when he went into business as a consulting industrial chemist (Reed 1983:243). There was
controversy about Voge's use of Baker's early research (Soloway 1995), discussed next.

The second spermicides study in Britain was sponsored by the Birth Control Investigation C
part of the British activist clinic movement, along with the British Eugenics Society and the Ame
and NCMH. Initially, reproductive scientist F. H. A. Marshall, then president of the Cambridge bir
clinic, tried to place the project in a lab at Cambridge University, but he was unsuccessful (Solov
Instead, in the late 1920s, John R. Baker, an ardent eugenicist of the Department of Zoology at
began examining the spermicidal value of pure chemicals, as well as testing extant means and \
to deliver them vaginally (Baker 1930a,b, 1931a,b). According to one source, Baker assembled
"team" of scientists in zoology, chemistry, physiology, and bacteriology and related both clinical
laboratory findings.[*”1 Baker specified that the ideal contraceptive should be inexpensive and sr
no special appliance for insertion into the vagina; be unaffected by the ordinary range of climate
trace on skin nor stain fabrics; contain no volatile or odorous substance; be nonirritating to the "
cervix, and penis; be without pharmaceutical effect if absorbed into the bloodstream; contain a:
reducing surface tension to ensure that the smallest crevices of the folds of the vagina are react
to kill sperm at five-eights or lower concentration in the alkaline and acid test to avoid harm to 1
membranes; and be able to diffuse rapidly into the semen (Robertson 1989:84-85). These rem:
requirements for this common and simple contraceptive.

During the late 1930s, this work led to the development of a popular and highly effective si
called Volpar for vol untary par enthood (Borell 1987a). Baker, however, was forced to leave the
of Zoology at Oxford when the director discovered the purpose of his experiments. (He was alloy
relocate to the Department of Pathology.) In Baker's own assessment, his contraceptive researc
prejudicial to his career" (Porter and Hall 1995:176). It was "permanently symbolized in his recc
assembling his apparatus and reagents on a handcart
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and trundling this from department to department," although he did remain in academic ch
Clarence Gamble then funded a research fellowship in chemistry at New York University to "com
work done by Voge and Baker," focusing on spermicides available in the United States (Reed 19

In the United States, the NCMH made at least one attempt to "piggyback" applied spermicic
to ride on the back of "basic" sperm survival research. In 1938, the NCMH offered a grant to the
Department of Embryology to study the transport and viability of spermatozoa in the genital tra
dogs and monkeys.[“81 The department agreed, "provided work is designed specifically for study
reproductive cycle and not for collateral problems of a social type."[#9]1 But in a personal letter to
Hartman of the Department of Embryology, Raymond Squier, then executive secretary of the N(
remind Hartman that another reproductive scientist member of the NCMH (Earl Engle of Columb
discussed this matter privately with Hartman. The NCMH thought they had come to an understa
spermicidal testing would be incorporated into the research. Squier said he was sure that Hartm
understood that the NCMH could not afford to spend "$3000 simply on further study of the estrc
dogs or other work on monkeys having no relation at all to possible practical applications for the
human reproduction."[=°]

Despite his own long-term commitments to the birth control movement, Hartman's respons
within the strategy of reproductive scientists regarding their birth control audiences: he refused
incorporate the contraceptive research. He wrote to the head of the Carnegie Department of Em
assured Squier that we could work on any phase of pure science that we wished, leaving propag
'applications or social implications' for organizations like his. As to effect of chemical or physical
sperms—we don't propose to touch that subject unless we get a new 'lead' that justifies [it]. ...
shall do is study sperm survival under normal conditions—there will be little time for anything el
Hartman, a former chairman for research of the NCMH (from 1934 to 1937), would not bend the
cross the boundaries of the Carnegie Department of Embryology specifically or of the basic repr¢
research enterprise generally.[52]

Reproductive scientists' overall strategy of distinguishing reproductive research from contra
research was successful for them, especially in highlighting distinctions between applied and bas
and in clarifying their basic research identity. The career trajectories of reproductive scientists w
undertake research on simple contraceptives vividly demonstrated that there was an applied/ba
that could not be crossed without negative consequences. Not only was birth control research
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socially illegitimate; it was also scientifically marginal or illegitimate—especially when it foci
simple methods.

Second Strategy: Arguing for Basic Reproductive Research

A corollary second strategy reproductive scientists used in response to birth control advocates w
for basic research as both the prerequisite for and the ultimate source of improved means of cot
Here reproductive scientists turned the tables and attempted to recruit birth control advocates i
financial and other support for basic reproductive research. Again, they were successful in the Ic

Carl Hartman at Hopkins, a major reproductive scientist active in birth control worlds, artict
strategy very clearly when queried by Ruth Topping, a staff member of the Bureau of Social Hyc

When I asked Dr. Hartman in what directions research for a better contraceptive might most profitably be conducte
recommended an indirect rather than a direct approach to the problem. After pointing out the vast amount of resea
done in this country in the physiology of reproduction, particularly in relation to glandular activity, he expressed the
that if some of the outstanding workers in this field could be persuaded to keep contraceptive possibilities in mind il
with their observation of the reproductive process, some of them might discover ways and means of interrupting th
given points or under given conditions. These observations might narrow the lines along which specific research mit
carried on.

Here Hartman was speculating on the possibility of hormonal contraception emerging from
endocrinological investigations. He further suggested that such work might well be carried on at
connection with agricultural experiment stations, attempting to place it in supposedly intrinsicall
settings rather than "basic" reproductive biology labs.[=3]

Similar arguments were made by Lillie of Chicago and Crew of Edinburgh.[541 In case Toppir
birth control advocates did not understand the distinction between basic and applied research, C
it: "It is impossible, in Dr. Crew's opinion, to make definite programs in scientific research. 'The
is not an employee,' he said. 'He starts out to find something but may discover something on th
changes the whole course of his investigations. He can't have someone pulling strings and keepi
course.'"551 This is a classic argument for both basic research and the autonomy of the scientific
[561 Medical reproductive scientists made similar arguments for basic research, including Earl Enc
bluntly exclaimed, "We don't give a damn about contracep-
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tion. We want a study of basic factors in human reproduction," and Howard Taylor, who cor
"birth control was a banal topic for the first-class clinician." Even a physician birth control advoc
Dickinson believed that "major progress would have to wait for breakthroughs in basic science"
1983:243, 129, 214).

An integral part of reproductive scientists' strategy here was to provide birth control advoce
token offerings from basic research. Many reproductive scientists in the United States undertook
research that had clear potential for contraceptive development, while eschewing the simple-me
spermicide studies of their British brethren. The classic basic investigations focused on the timin
in women, which allowed more precise determination of "the safe period" during which unprotec
intercourse would not result in pregnancy, generally known as the rhythm method. This researcl
wide range of basic problems intriguing to reproductive scientists, including the timing and occu
ovulation in relation to menstruation, egg transport through the fallopian tube, fertilization, impl
sperm vitality and motility.

In 1922, participants in the International Neo-Malthusian and Birth Control Conference lami
lack of clarity about the timing of fertility (Pierpoint 1922:270), and the next decade saw numer
this direction. The leading researcher on this problem in the United States was Carl Hartman, 571
conducted numerous nonhuman primate studies (e.g., 1939) and also worked with Raymond Pe
human studies. The major difficulties encountered by scientists pursuing this topic was the rang
in women's cycles, both among women as a group and within individual women over time (Hart
1962:vii). As Hartman put it, "There are almost no regularly menstruating women, any more th:
regularly menstruating monkeys" (Sanger 1934:53). Hartman published "Catholic Advice on the
Period'™ (1933) in a birth control journal. His summary work was Time of Ovulation in Women: /
the Fertile Period in the Menstrual Cycle (1936), part of the Medical Aspects of Fertility Series sg
the NCMH. 58]

George Papanicolaou of the Cornell Medical Center was also engaged in work sponsored by



the "safe period," attempting to discover a means of determining the day of ovulation in wc
vaginal smears (Papanicolaou 1933), excellent indicators in laboratory animals (Stockard and P&
1917). Edgar Allen and his colleagues (Allen et al. 1928) also engaged in studies focused on the
ovulation and surgically recovered live human ova from the fallopian tubes, charting their place
These researches offered some immediate contraceptive payoffs but were far from direct respon
control advocates' explicit requests for investigations of simple contraceptive technologies.
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Third Strategy: Redirecting Contraceptive Research

The third strategy of reproductive scientists regarding birth control advocates was to continue w
basic research agendas and claim that new means of contraception would eventually flow from t
Here reproductive scientists essentially redirected contraceptive research along new basic "scien
research lines and away from the "simple" means initially sought by birth control advocates. The
promoting four major research directions for modern "scientific" contraception: endocrinological,
immunological, intrauterine, and radiation—most only in women. Each of these was attractive tc
subset of reproductive scientists, as we shall see.

Promoting Endocrinological Intervention. Promoting endocrinological intervention in the fe
can be analyzed as precursor research to the Pill, which operates through this mechanism. Such
were attractive to both funding sources and some scientists by the 1920s. The basic principle ws
by Haberlandt in 1921 (National Science Foundation 1973:10-12), though it seems to have beel
the mid-1930s, however, Max Mason of the Rockefeller Foundation thought that "the ultimate sc
problem [of birth control] may well lie in the studies of endocrinology, particularly antihormones
would counter routine cycling).[321 The overall strategy was to use hormones to intervene in the
cycle of women to prevent conception, or, as Hartman put it, "to interrupt the process at given |
under given conditions" (Borell 1987a:fn76). Crew suggested experimental work with hormone i
the object of developing a chemical combination that would prevent the ovum from entering the

Wary discussion of the possibilities of hormonal contraception began in the birth control lite
about 1928.1811 The fundamental requirements for such methods were a clear understanding of
reproductive endocrinological cycle (e.g., Aberle 1934; Allen 1932) and chemical isolation and p
pure hormones (Djerassi 1981). These were precisely the tasks that many reproductive scientisi
themselves during the "heroic age of reproductive endocrinology" between 1925 and 1940 (Park
Moreover, American reproductive scientists had sustained fiscal support in these endeavors thro
NRC/CRPS, and by about 1940 hormones were widely used for medical treatment (Bell 1986, 1¢
not for contraception.

In 1937, a summary of these endocrinological strategies was published by Ralph Kurzrok, a
University endocrinologist, as "The Prospects for Hormonal Sterilization." He discussed six altern
interventions in the female hormonal cycle that would likely prevent conception,
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including estrogen injections to inhibit ovulation (the subsequent basis of the Pill). He concl
potentialities of hormonal sterilization are tremendous. The problem is important enough to war
extensive work on the human." All of Kurzrok's fourteen citations were to basic reproductive scie
of whom were working with rats and rabbits at the time. But reproductive scientists did not ansy
work on humans for many years, nor did he pursue such efforts himself. Serious work on the Pil
begin until about 1951.

Movement toward scientific contraception was not always smooth, and there were debates
particular lines of research. In 1938, for example, Nicholas Eastman, a gynecologist at Johns Ho
studying spermatoxins with NCMH sponsorship. He wanted to change "the direction of his work
hormonal means for avoiding pregnancy." However, Earl Engle, research director for the NCMH,
"the hormonal field is not very promising" and refused to sanction the change because the drug
that provided Eastman's funds through the NCMH was interested in spermatoxins and might witl
support. By 1945, Fuller Albright of Harvard was arguing in support of Kurzrok's hormonal meth
(Reed 1983:270, 315).

But talk about developing hormonal means of contraception was cheap. Reproductive scien



have to engage in applied research to make claims of future contraceptive payoffs from the
one historian has noted (Johnson 1977:77fn 10), Sanger knew what she wanted from the scient
what their scientific research on contraception would likely produce, and was still unable to indu
scientist who could make a contribution to engage in such work until the 1950s. In fact, scientis
undertake this work in explicit basic research settings until as late as the 1960s.

Ultimately, development of the Pill was initiated and fiscally supported by Sanger, her ally k
McCormick, and the lay birth control movement. It was developed through the efforts of several
of whom, at the time, were operating from institutional sites on the fringes of academia or in inc
Specifically, Gregory Pincus and M. C. Chang were at the private Worcester Institute of Experimi
which in 1950 was fiscally dependent on contract pharmaceutical industry research. Pincus had .
background in the agricultural end of the reproductive sciences from his personal experiences, h
undergraduate studies in biology from Cornell, and a year spent at Cambridge University in one
British centers of agricultural reproductive science with John Hammond, F. H. A. Marshall's prim.
then working on artificial insemination (Pauly 1987:187). Like Walter Heape and Jacques Loeb, |
worked on artificial parthenogenesis and other reproductive problems in the 1930s and 1940s (E
1991). When he began explicit work on the Pill, Pincus
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was already "a refugee from academic biology" (Reed 1983:316), after being denied tenure
during the era when "proper" biology departments were getting out of the reproductive science
expressing anti-Semitism.[62]

Pincus had received $14,500 from the PPFA in 1948 and 1949 for work on the mammalian «
he conferred with Sanger regarding hormonal contraception and then reapplied to the PPFA for ¢
this line of research, receiving $3,100 in 1951 and $3,400 in 1952. Pincus then sent in a most p
report of this work, which was ignored by William Vogt (then directing Planned Parenthood), wh
organizational expansion to be focused on his administrative functions rather than animal testin
Sanger, in one of the preemptory moves for which she was famous, simply bypassed him. In 19
convinced Katherine McCormick, heir to the International Harvester fortune and longtime suffrac
control advocate, to accompany her on the now-famous visit to Pincus at the WFEB. At the end |
conversation, McCormick promised Pincus $10,000 per year on the spot; this increased to $150,
and more during her life (totaling about $2 million), and she left the Worcester Foundation $1
will (Reed 1983:340; Chesler 1992:432).

The strategy of endocrinological contraception was also appealing to biochemists, and deve
steroid chemistry were key to the Pill. Russell Marker's and Carl Djerassi's chemical efforts were
different times in Syntex, the industrial pharmaceutical company Marker had helped to form in I
Marker analyzed plant steroids for the first time he realized that hormones could be produced sy
using a Mexican yam. Frustrated by his inability to locate support, he left academia and went to
pursue this line of research. Djerassi joined Syntex after Marker's departure, and with colleague
an orally active estrogen, which he then sent to Pincus and others for testing. Both Searle (with
was already working) and Syntex eventually produced birth control pills.[63]

Not all reproductive scientists were thrilled with the Pill, and the clinical trials proved proble
Carl Hartman, then chairman of the medical committee of Planned Parenthood, expressed resen
the Pill's systemic properties and predicted a fifteen- to twenty-year period before its safety cou
assessed (about the same amount of time women's health activists also estimated as necessary
and McCormick were "so confident ... of the Pill's revolutionary consequences that they seemed
immune to any objections to it whatsoever, and interpreted reasonable concerns about the liabil
experimenting with so potent a drug as just one more round in the arsenal of opposition that bir
advocates had confronted for years" (Chesler 1992:434, 445). This pas-
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sage also reminds us that women and feminists have held multiple positions about the Pill.

Pincus, Chang, Marker, and Djerassi all left academia under different conditions to pursue t
their own terms in industrial or semi-industrial venues. They may have laughed at scholars' reje
way to the bank, but academic reproductive scientists were still refusing to do explicitly contrace
research. These four in fact, had gone beyond the scholarly pale of their era—more or less comr
was not until well into the 1960s that "population" funding from foundations and the federal gov
filtered into academia on a scale massive enough to involve basic reproductive scientists in rese
both directly and indirectly, to endocrinological contraception (Greep, Koblinsky, and Jaffe 1976



such research was undertaken almost exclusively in medical settings. By 1970, there were
American women using the Pill. Currently about 60 million women around the world do so.[¢¢1 W
users are configured as active participants in contraception because the Pill must be taken daily.

Promoting Intrauterine Intervention. Intrauterine devices (IUDs) are made of various subs
coils, rubber, metal, and after about 1958, plastic) and are placed into the uterus through the c¢
surmised that they prevent conception by creating a hostile uterine environment (one too irritat
implantation). Traditionally, the devices have been inserted by physicians (Langley 1973:336-3
obviously directed at women actors—women as implicated users.

By the nineteenth century, IUDs had been patented and were in use for contraceptive purp:
Latou Dickinson began promoting such devices in the United States in 1916 (Southam 1965:3).
also discussed at the Fifth International Conference on Birth Control in 1922 (Pierpoint 1922:27!
first modern developer was Ernest Grafenberg, a German gynecologist, who began experimentir
various types of devices in 1909 and began publishing on IUDs in 1928 (Langley 1973:336).[c7]
reported great success with the method in 1930 at the Seventh International Birth Control Cong
considerable experimentation followed with what were then called "Grafenberg rings" (Reed 198
IUDs also generated considerable debate within the medical community in the 1930s and later, '
physicians vehemently opposed to their use, largely on grounds of risk of infection.[®8] Physician
it was strongest in the United States, where it was difficult even to publish on this method.[¢21 "
who himself had used IUCDs published a report in any medical journal of the Western countries
1934 and 1959" (Tietze 1965b:1148).

The increased availability of antibiotics after World War II helped to over-
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come both the fears and the infections (Bullough 1994:186). Drawing on work done in Isra
(Tietze 1965b), Lazar Margulies of the Department of Obstetrics of Mt. Sinai Hospital in New Yor
Lippes of the University of Buffalo resurrected IUDs in the United States. Between 1958 and 19¢€
pioneered a plastic product as a new, modern means of "scientific" contraception. The Populatiol
provided grants covering about 95 percent of development costs (Notestein 1982:678). Christog
the Population Council candidly stated: "It was a very exciting period. ... [W]e were working wit
that had been absolutely rejected by the profession. ... There was such a feeling of urgency amc
professional people, not among the masses, but something had to be done. And this was somet|
could do to the people rather than something people could do for themselves. So it made it very
the doers" (Reed 1983:307). It is this controlling approach—seeking something "you could do tc
people"—that has guided much subsequent research within the population control framework.

As predicted by physicians in the 1930s, problems did appear with all IUDs, especially infec
"traveling." But one device in particular, the Dalkon Shield, was a transnational disaster, associc
estimated seventeen deaths and extensive morbidity, including permanent infertility.[721 Such di
certainly sustained the controversial status of the reproductive sciences. Currently only a few IU
marketed in the United States because of steep product liability costs following the Dalkon Shiel
(Mastroianni, Donaldson, and Kane 1990).

The configured users of the IUD are women who do not want to or cannot practice a metho
contraception that requires active involvement, such as taking the Pill daily or using condoms. T
developed techniques of contraception such as the IUD (and later injectables and implantables)
to the people," in Tietze's terms, have taken an array of approaches that draw on different profe
and knowledges within different and often competitive organizations.[’2] But not all such efforts
successful as the Pill and the IUD, as we shall see next.

Technological Intervention: Radiation for Sterilization. Voluntary (instead of involuntary, st:
sterilization began to be seen as a viable means of contraception by birth control advocates in tt
(e.g., Dickinson and Gamble 1950; Sanger 1934:71). Although the usual means of sterilization
(Langley 1973:272-336), a "simpler" and less invasive method of achieving permanent sterility
desirable, and research was undertaken on sterilization by irradiation of the ovaries and testes.
technology was the current "magic bullet" for new approaches to old problems. Whether the stel
potential of
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x-rays was discovered inadvertently is not clear. An early text on fertility and sterility notes
years ago before the nature of the Roentgen rays [was] understood, practically all x-ray worker:



sterile" (Reynolds and Macomber 1924:128). This method was therefore directed at both w
men as implicated actors/users. Both would be configured as passive users once radiation had b

In 1922, Donald Hooker of Hopkins reported on his preliminary investigations of sterilizatiol
the rat (Pierpoint 1922:236-39).[721 Hooker's research then generated further funding from the
for the years 1922 to 1925; the committee also briefly funded clinical research on the effects of
sterility and fertility from 1924 to 1927 (Aberle and Corner 1953:93, 120). In 1925, Robert Lato
wrote to Katherine Davis of the BSH that in order to get away from mechanical appliances and "
temporarily or to arrest ovulation permanently, irradiation of the ovaries must be studied in anir
especially in monkeys."I731 The BSH then offered Dickinson and the NCMH a matching grant for ¢
research.[72] After consulting with Hooker at Hopkins, Corner at Rochester, and Stockard at Corr
School, the NCMH granted aid to Halsey J. Bagg and Harold Bailey for a project using monkeys,
cosponsored by the Carnegie Institution of Washington.[?s1 Dickinson's project was challenged b
president of the University of Michigan, and member of the board of Sanger's Clinical Research |
wrote to Sanger in 1925 that physicians were reckless in attempting x-ray-induced infertility (M«
1994:85). Again, multiple positions were held within the scientific community.

By about 1930, investigations of radiation as a means of contraceptive sterilization began t
from the literature. One German physician opposed x-ray sterilization because she regarded the
of the endocrine organs (ovaries) as essential for prevention of premature menopause (Sanger
1931:118).[7¢1 In Germany, one physician attempting to avoid the use of genocide as "the final :
"the Jewish problem" proposed covertly radiating all Jews and thereby sterilizing them (Proctor :
the AMA's Council on Pharmacy and Chemistry began reporting on contraceptives in the late 19:
that the use of x-rays for contraception was "of no value" (Reed 1983:245)—and highly carcinoc
unreliable to boot.

Radiation sterilization initially offered a promising line of investigation to predominantly me
reproductive scientists, suitable both on scientific research grounds and as fundable work. Medic
thus found scientific contraception appropriate, regardless of the ultimate demise of this methoc
Investigating the consequences of radiation was also not viewed as, or at least was not transpar
contraceptive research.
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Promoting Immunologic Intervention: Spermatoxins. In the search for scientific biological
contraception, as opposed to simple and local chemical or mechanical means, reproductive scier
immunology as a logical and exciting research path and sought means of immunizing women ag
pregnancy. The means of effecting immunity at that time was subcutaneous injection of the fem
serum or spermatoxin derived from fresh sperm of the same or different species. Mention was n
possibilities of contraceptive autoimmunity in the male, but as in the lay and medical birth contr
movements, the focus was on female means of contraception (Sanger and Stone 1931:112-13)
also found sperm research problems of classic physiological and morphological interest. Animal :
scientists were also interested in sperm studies, especially in relation to artificial insemination (E
Seidel, and Seidel 1981). Both basic and clinical medical scientists found spermatoxin research |
attractive especially in relation to "classic" problems in immunology.

Initial work done in Germany at the turn of the century was continued in Germany (e.g., Ar
and in the United States new work was begun by W. F. Guyer of the Department of Zoology at \
who worked with rabbits and guinea pigs (Cooper 1928:115). The NCMH funded Guyer's endeav
was soon joined by others such as J. L. McCartney (Cooper 1928:268) and M. J. Baskin (1934),
performed clinical trials calling the method "temporary sterilization." Biologist investigators were
followed into this line of work by medical scientists.[?8]

Because animal sperm were more available and hence more desirable for serum preparatio
international debate focused on whether same-species sperm were requisite.[’°1 Guyer, for exan
with whale testes and sperm, plentiful if properly preserved. In 1929, Stewart Mudd, a microbio
Phipps Institute at the University of Pennsylvania and an active birth control advocate, in resear
Mudd, a sociologist on the medical school faculty, found both species and tissue specificity in me
There was also debate about how and where in the reproductive system spermatoxins operated
about possible "side-effects."[8°]

As with some other methods of contraception, Soviet scientists were pioneers because of tt
of birth control and hence of contraceptive research there: "To them it is a problem of scientific
worthy of the same amount of study as any other problem of scientific research, such as control
tuberculosis or cancer" (Daniels in Sanger and Stone 1931:109). By the mid-1920s, research or
begun: "The Russians feel that the use of spermatoxins has come out of the stage of pure theor



research and has entered into the field of practical experimentation" (Stone in Sanger 1934
Russians were certainly faster in moving from pure to applied contraceptive research, and Amer
control advo-
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cates were most interested. Marie Kopp, an American clinical and epidemiological birth cont
researcher, went to the Soviet Union in 1932 to gather information on birth control methods anc
to American colleagues (Kopp 1933).[811

Two aspects of spermatoxin contraception became especially attractive during the Great De
simplicity and its low cost. "Think of how wonderful it would be if one could immunize a patient |
hypodermic injection once every six months, just as we today immunize children against diphth¢
indeed be a new and wonderful era in the practice of preventive gynecology" (Daniels in Sanger
1931:111, emphasis added). The appeal of injectable hormonal means is clear here as well. Dr.
commented: "Devices are all very nice for those who can afford them. The poor people with whc
really concerned in this [Depression] recovery program cannot afford them. ... [I]t is quite nece
concerned with something that can be applied very much more cheaply. Spermatoxins ... are or
methods" (Sanger 1934:111). Whether they actually would have been cheaper is debatable; the
would have been more easily controlled by physicians. Women here were configured as semiacti
because they would need to receive injections at regular intervals.

In the late 1930s, the NCMH again supported spermatoxin research through grants from Sc
Sons. The scientists' conclusions were the (temporary) death knell of spermatoxin research: "W|
compares ... the fertility of the injected animals with the controls, it appears that paraenteral inj
sperm reduces slightly the fertility of the recipients, but the reduction is neither of significant de
practical importance" (Eastman, Guttmacher, and Stewart 1939:151). While contraceptive appli
seemed futile, spermatoxin research had instigated considerable sperm research in humans. On
the time was a much greater understanding of male infertility and sterility, issues of concern to
and other birth control organizations as they shifted from woman-controlled birth control to "fan
approaches and included infertility research and treatment in their array of services (e.g., Reync
Macomber 1924; Weisman 1941).

Further, spermatoxin research had proved to be of considerable interest to biomedical scier
regardless of its association with birth control. Again, the appeal of research on scientific means
contraception to reproductive scientists was clearly demonstrated to birth control advocates dur
1930s. Since about 1967, there has been a renaissance of interest in what is now called
"immunoreproduction," with considerable focus on finding a male means of spermatoxic contrac
research initiative was led by Bulgarian scientists, echoing the Russian initiatives of half a centus
But it has also been sustained in the United States and else-
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where (Mastroianni, Donaldson, and Kane 1990:33). However, national and transnational w
health groups have raised serious questions about the safety and efficacy of immunocontracepti
Richter 1993). Their concerns center on the consequences of contraceptive-caused immunosupp
immune system compromise, both because of the AIDS epidemic and for many women who are
malnourished. Other lines of current immunological contraceptive research continue to seek whe
1930s, Max Mason of the Rockefeller Foundation called "anti-hormones": vaccines to block hormr
for very early pregnancy and a vaccine to block the hormone needed for the surface of the egg 1
properly (Mastroianni, Donaldson, and Kane 1990:33; Alexander 1995).

Each of the four methods of contraception examined here involved different key actors and
sciences worlds. Each addressed birth control advocates' goals in some way. Most were directed
at women users, who were not included in the design stage but instead were positioned as impli
None of these methods met the original desires of the early feminist lay birth control movement
effective, simple means of contraception that would enhance women's autonomy. All met the gc
reproductive scientists to make contraception scientific.

The Quid Pro Quo

Through ongoing negotiations, heterogeneous birth control advocates and reproductive scientist
between 1925 and 1945, at a congruence of interests that adequately met the changed needs o



participants in the birth control arena. The quid pro quo achieved was based on changes, compr
trade-offs both within and among participating social worlds. Reproductive scientists had demon
they would do "basic" research on problems related to "scientific" means of contraception and pi
their "basic science" journals. In some such instances, they would even accept fiscal support fro
control/population control movements, as some already did from pharmaceutical companies. In
control advocates had learned to cease demanding reproductive scientists' involvement in resea
chemical and mechanical means of contraception (such as spermicides and diaphragms) and fot
avenues through which such research could be pursued (such as academic chemistry and the pt
industry). This quid pro quo has been the fundamental basis for all subsequent relations over he

But this accommodation and quid pro quo could only have been
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achieved given the shifts within the lay, medical, and academic birth control movements be
and 1945. The most pronounced shifts were from commitments to birth control as a means of el
reproductive and sexual autonomy for women to contraception within an economic ethic of child
economic planning, eugenics, and population control, often with racialized agendas (e.g., McCan
These shifts led many birth control advocates to seek modern "scientific" means of contraceptiol
"done to the people," relying for effectiveness more on biological and medical research and expe
than on the users' own motivation.

Reproductive scientists also underwent transformatory experiences during this period. In th
development of this quid pro quo, reproductive scientists' struggles for professional legitimacy,
and cultural authority for their enterprise were central. That is, the driving force behind the deve¢
"scientific" means of contraception was and remains reproductive scientists' desires for professic
autonomy as "basic" scientists. As Borell put it, reproductive scientists continued to do their "pu
research, but they also provided a social product—the technology of scientific biomedical contrat
gave them greater social authority.[23l In so doing, they both drew upon and further contributed
cultural authority of science. Final development of means of contraception using that technology
left to the pharmaceutical industry and clinical practitioners (e.g., Segal 1987; Mastroianni, Don
Kane 1990).

The contraceptive Pill, based on decades of reproductive endocrinological and physiological
and developed in marginal academic and commercial institutions, is the strongest demonstratior
process. Academic reproductive scientists did the bulk of the "basic" work, leaving it to lapsed s«
quasi-industrial settings to push and polish it into a final product, with support from only two ph
companies from the established industry and a couple of new companies founded by other rene¢
scholars. The fiscal support provided by the birth control and population control movements fror
to the 1950s was still too low to stimulate deeper involvement of reproductive scientists (Greep,
and Jaffe 1976). Moreover, contraceptive research still bore the stigma of illegitimacy. The clinic
the Pill, done almost exclusively on women of color in the Third World/Southern Hemisphere cou
also problematic.[22]

The problem of the illegitimacy of birth control was alleviated by the coalescence of the var
control movements into a legitimate, middle-class, professional, international family planning ar
control establishment between about 1940 and 1965. This establishment
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was deeply linked with the reproductive sciences, sharing quite porous boundaries. As late .
Ladies' Home Journal would not address modern birth control in its regular medical column (Mel
But by the 1960s, the publicity achieved by the population establishment claiming a "population
the Third World was sufficient to trigger the federal government's involvement in both contracef
development and distribution. As Reed (1983:373) observed, "Social order everywhere suddenh
threatened by human fertility."[#5]1 The National Academy of Sciences Committee on Science and
selected population problems as its focus in 1961 (National Academy of Sciences 1979:v). Most
scientists agreed with these arguments (e.g., Pincus 1965; Djerassi 1981), including proposals f
integrated approaches such as Shelesnyak's (1963a,b) call for "biodynamics" as a new interdisci
for the study of reproductive phenomena and fertility control in all their complexity. During thes
after, reproductive scientists were drawn ever more deeply into public- and foundation-funded r
addressed "population problems"—basic research yielding clear and high contraceptive payoffs.
involvement was very much on the terms of the quid pro quo negotiated with birth control advo
World War II.ee1 The arguments for basic research made by reproductive scientists enhanced th



autonomy, and social and scientific authority of the enterprise. The culture of science predc
women were by far the most commonly configured users.

Both federal policy and public opinion on contraception also changed dramatically between
1970. In 1942, after over a quarter century of agitation by the lay birth control movements and
establishment of 803 birth control clinics throughout the country as their major form of activism
Public Health Service ruled that federal funds allocated for local health services could be used fo
planning in the states (Ray and Gosling 1984-85:404). By 1963, however, only fifteen state hec
departments offered such services (Reed 1983:268). In 1959, President Dwight Eisenhower resj
question about foreign aid for contraception by stating: "I cannot imagine anything more emphe
subject that is not a proper political or governmental activity or function or responsibility. ... Thi
will not, as long as I am here, have a positive political doctrine in its program that has to do witl
of birth control. That's not our business." Four years later, during the administration of the first
president, Democrat John F. Kennedy, Republican Eisenhower dramatically changed his mind. H
in the Saturday Evening Post that population growth posed a threat to world peace and that birt
a legitimate concern of government (Reed 1984-85:383).

After Kennedy's assassination, the Johnson administration provided an
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array of family planning services nationally and transnationally through many legislative aci
Fulbright amendment to the foreign aid bill, signed in December 1963, authorized programs in
research and technical assistance. Special recognition of American family planning needs began
in 1969 the National Center for Family Planning Services was established in the Department of
Education, and Welfare. The Family Planning Act of 1970, under President Nixon, expanded serv
federal funding, which totaled over $68 million in 1971 and $336 million in 1987 (Davis 1991:3¢
Extensive research, transnational distribution, and technical support for family planning services
provided by the U.S. Agency for International Development and other organizations. In short, tt
States became the dominant transnational distributor of the means of control over reproduction
1960s, thirteen pharmaceutical companies were involved in contraceptive research and developi
(Djerassi 1992:119). The "Contraceptive Revolution" (Westoff and Ryder 1977) took place in the
1970s as the direct result of the negotiation of the quid pro quo between birth control advocates
reproductive scientists. Its impacts have been and continue to be global.

Feminist voices, so strong at the beginning of the century in the formation of lay birth conti
movements, were co-opted and silenced in the shift from birth control to family planning and po
control by the end of the Great Depression (McCann 1994:chapters 5-6). Ironically, they reappe
forms in the 1970s at the height of population control efforts. National and transnational women
movements have formulated multiple, divergent critiques of the contraceptive revolution, and st
are now participating in many of the venues where family planning and population concerns are
into health care policy and foreign policy.[87] Further, over eighty years since Margaret Sanger's
demands for more and better simple means of contraception are still heard, along with detailed
concerns with safety, such as the following, derived from the 1994 Cairo Conference Organizing
(Organizing Committee 1994:6):

Item 13. In the area of contraceptive technology, resources should be redirected from provider-controlled and pote
risk methods, like the vaccine, to barrier methods. A significant proportion of the participants also felt strongly that
other long-term hormonal contraceptives should be explicitly mentioned as high-risk methods from which resources
redirected. Female controlled methods that provide both contraception and protection from sexually transmitted dis
including HIV, as well as male methods, should receive highest priority in contraceptive research and development.
organizations are entitled to indepen-
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dently monitor contraceptive trials and ensure women's free, informed consent to enter the trial. Trial results must
for women's organizations at the different stages of such trials, including the very early stages.

Equally significant, in the United States and abroad, women have voted with their feet, resi
rejecting means of contraception that do not meet their needs. Many feminists tacitly or explicitl
the "three contraceptive axioms" specified by Dr. Mary Calderone (1964:153) when she was me



of Planned Parenthood—World Population:

1. Any method of birth control is more effective than no method.
2. The most effective method is the one the couple will use with the greatest consit
3. Acceptability is the most critical factor in the effectiveness of a contraceptive mi

Partly because of such feminist interventions, there has been a shift away from the modern
standardized "one-size-fits-all" approach so deeply embedded in the search for scientific contrac
described in this chapter. The shift is to a more postmodern, economic, and individualized niche:
"cafeteria approach" offering an array of means of contraception, ideally suited to the highly var
care and living situations of prospective users—men as well as women—and accommodating che
reproductive needs and goals across the life course. However, the modernist "one-size-fits-all"
remains dominant in many Southern Hemisphere countries, while the postmodern "cafeteria" is
primarily in the Northern Hemisphere (Oudshoorn 1995, 1996a).

Conclusions

The arenas concerned with human reproduction changed between 1925 and 1945 in ways that t
allowed the quid pro quo to develop. One shift was from progressive reform to conservative con
birth control as a means of individual self-determination, especially for women, to family plannir
population control. There was also a shift from an individual choice to a social control agenda, ai
focus from concerns about qualities of individuals to quantities of populations, and from user cot
simple means of contraception to professional control over scientific means of contraception, fro
"people do for themselves" to means "done to the people." The rationalized family could be achi
modernist control over reproduction, biologically based social engineering that allowed scientific
and planning to be applied in the supposedly private domain of reproduction—the bedroom.ssl

This chapter illustrates the utility of a social worlds and arenas approach
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in technoscience studies. Scientific enterprises such as the reproductive sciences are especi
of individual case studies and comparative analyses that examine their embeddedness in specifi
resource networks. Multiple nonmonolithic social worlds were engaged in the birth control arena
of the century, and others were reluctantly enrolled. That is, reproductive scientists who by and
want to do contraceptive research could not avoid participating directly or indirectly in the birth
arena. We can see them as reluctant actors, coerced or seduced by funding and their own drean
larger enterprise.

I examined the earliest moments in the making of two successful technologies of modern s
contraception—the Pill and the IUD—analyzing the interests and commitments built into the actu
these technologies by examining the engaged social worlds, their perspectives and commitment
approaches, specifically immunotoxins and sterilization by radiation, were also discussed. Wome
targeted/implicated users (Clarke and Montini 1993) but were excluded from direct participation
now. Most users were configured (Woolgar 1991) as women, and they were reconfigured from <
of women as autonomous sexual beings to people something should "be done to." Both the Pill ¢
were intended as what Oudshoorn (1995, 1996a) has called universal, "one-size-fits-all" technol
Latour's (1987, 1991) notions that technology is society made durable and that scientists shoulc
in the driver's seat are clearly upheld in the case of the reproductive sciences and contraceptive

Contraceptives are what Foucault termed "disciplinary technologies" (Rabinow 1984:17), p:
"socialization of reproductive behavior" that can discipline such behavior in multiple ways. But,
simultaneously, contraceptives can be means of liberation, offering strategies of resistance agail
disciplines of gender as well as race, class, and global position. Many contradictions are carried ¢
webs of relations along which both simple and scientific means of contraception travel. As femin
health advocates have learned, especially but not only through the transnationalization of their 1
the heterogeneity of women's situations must be of paramount concern. This heterogeneity reqt
women and men have access to a diversity of means of control over reproduction. Current femir
for active user participation in design and in all subsequent stages. Further, the calculus of risks
for each method must take diversities of women's health care, cultural, and economic situations
This would, of course, change the reproductive arena considerably.



Hard (1993) has argued for a more explicitly and vividly conflictful social constructionism a
possible but also likely to be found in empirical research, along with issues of power, stratificatic
hierarchy.
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Drawing upon social worlds analysis, the story of the emergence of modern scientific contre
here meets these criteria. The reproductive arena was conflictful when it emerged, it remains cc
today, and closure is not in sight. It is a modernist technoscience story of hierarchies, gender, a
that has now segued into the postmodern era and is still unfolding. But the quid pro quo constru
reproductive scientists and birth control advocates of multiple kinds remains the foundational m
still must be addressed.
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Chapter Seven
Funding the Reproductive Sciences

Money matters, in science as elsewhere. The modern adage that "he who pays the piper calls th
echoes strongly in social studies of science and technology. This is especially the case in studies
disciplinary formation because new knowledge production is usually expensive (e.g., Jasanoff et
Shapin 1992). The deeply controversial nature of the reproductive sciences qua sciences makes
of their funding even more salient than for more conventionally accepted research areas. I have
devoted a full chapter to an overview of the funding sources of the reproductive sciences since ¢
Both the stature and the extent of the funding of reproductive research during its formation and
periods were unique and significant in enabling this controversial line of research work to establi
"going concern," a recognized, viable scientific enterprise.

The history of funding for research in science and technology, between 1910 and 1963, is fi
This was the era of the key shift from funding by private individuals (usually scientists or person
benefactors) to university departmental research budgets to corporate foundation support and, -
governmental support. This shift ultimately transformed the world.

Sociologically, funding is a key basis for linking heterogeneous social worlds and for buildin
infrastructure across socioeconomic sectors (such as the academy, philanthropy, and corporatio
is usually pivotal to legitimacy as well—sometimes more important than the science itself. The n
of "Big Science" and external research support began in the decades after World War I (Price 19
1991; Kleinman 1994). "Big Science" funding hit the reproductive sciences immediately via the |
Research Council Committee for Research in Problems of Sex,
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which is examined in detail in chapter 4. Here I emphasize other sources, including industri

There has been only minimal documentation of reproductive sciences funding.[*] The only s
for the period prior to World War II is that of Roy Greep and his associates, sponsored by the Fa
Foundation. They argue that, due to the general illegitimacy of sex and reproduction as both soc
and scientific research foci, "to initiate and sustain serious research in the reproductive sciences
for more than half a century concerted effort by interested individuals and private organizations
outside the mainstream of the biomedical research community" (Greep, Koblinsky, and Jaffe 19’
My analysis both sustains and challenges their views. I attempt to portray the breadth of fundin
the extent of funding, and types of research funded where possible, along with a historical orien
each of the major funding sources.[2]

More specifically, Greep and his associates (1976:370) argued that funding for the reprodu:
before World War II was both slight and far from the mainstream of the biomedical research cor
They also asserted that reproductive research, especially as related to the development of contr
relatively underfunded as compared with other biomedical research fields during this period. In «



conclude that considerable funding was provided through prestigious organizations by the r
biomedical research—oriented foundations to the "basic" reproductive sciences. However, as Gre
colleagues asserted, there was little funding of explicitly contraceptive research until the 1950s :
The key difference in our analyses is that I have carefully distinguished between loosely "basic"
the reproductive sciences (in biology, medicine, and agriculture) and explicitly contraceptive res
make this distinction because American reproductive scientists largely eschewed explicitly contr:
research and punished those who pursued it at least until the 1950s or 1960s. It was the quid p
constructed among reproductive scientists and birth control advocates in the 1940s and 1950s t
previously distinctive reproductive and contraceptive research traditions. That quid pro quo also
funding patterns and identities of the reproductive sciences more generally. Old boundaries wert
and the applications of the reproductive sciences were more fully acknowledged. For a host of lil
Greep and his colleagues, writing in the 1970s, seem to have blurred reproductive and contrace
research and funding in their analyses, reflecting the more contemporary intimate relations of tt
endeavors following World War II.

This chapter documents the successes of reproductive scientists in gaining prestigious, sust
significant support for their work prior to World War II. I examine the major funding sources be¢
the Na-
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tional Research Council (sponsor of reproductive research through several subagencies), th
Committee on Maternal Health, direct foundation support, and industrial support. Last, I offer a
of funding since 1940 to demonstrate changes in the fiscal "career" of the reproductive sciences

Overview Of Reproductive Sciences Funding, 1910-40

Between about 1910 and 1940, most reproductive research was undertaken in university depart
Funding was both internal (from routine departmental research budgets) and external (from soL
the local institution). While external funding sources (analyzed later in this chapter) were divers
extensive, I believe a precise fiscal analysis of reproductive research would reveal that routine d
research budgets were the major source of reproductive sciences funding before World War II. /
institutions, such budgets were supplemented with revenue from patents secured by faculty rep
scientists for reproductive hormonal extraction, isolation, and production procedures.[*l Because
costs were comparatively low, reliance on local funding sources was likely typical in many other
scientific research as well.

Until after World War I, the primary external research funding sources, although not strong
foundations and industry. I suspect that industry played a particularly significant role for the reg
sciences both initially and more recently because of both the illegitimacy of those sciences and t
simultaneous demand for their technoscientific products for clinical and agricultural work. This ¢
the case in Europe (Oudshoorn 1994). After World War I, direct funding of American reproductiv
was often provided by private nonprofit agencies committed to science or social change of some
actual funds such agencies dispersed derived primarily from foundations. Individual benefactors
the reproductive sciences. Table 8 presents Greep and his associates' (1976:371) summary of p
reproductive research expenditures from 1922 to 1940.

Included here are expenditures of the National Research Council Committee for Research in
Sex and Committee on Research in Endocrinology, and the private National Committee on Matet
Startlingly, this total constitutes over 10 percent of foundation contributions to the entire NRC d
era.l5] This is a very significant proportion and, moreover, was not the only funding the reprodu
received.

The United States government did not provide extensive fiscal support to any kind of biome
research until after World War II. The Hygienic Laboratory, which had been founded in 1897, we
the National
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TABLE 8 Private Agency Expenditures on Reproductive Science in
the United States, 1922-1940 (in 1976 dollars)



Year Expenditure

1922-1925 99,600
1926-1930 323,500
1931-1935 352,700
1936-1940 520,100
Total 1,295,900

SOURCE : Greep, Koblinsky, and Jaffe 1976:371.

Institute of Health (NIH) in 1930. But in 1935 the science budget of the Public Health Servi
the NIH research budget and representing almost the total federal health research investment, \
$508,000 for all research (Strickland and Strickland 1976:5). Support was focused on research
infectious diseases (Rosen 1965; Swain 1962). The major exception was government funding of
research, which began during the late nineteenth century (Rosenberg 1976). Some proportion o
was certainly used to support reproductive research under agricultural auspices by scientists tra
wide variety of settings.[®] Amounts are unclear, but the physiology of reproduction in farm/mec
was not a focus until after 1925 and the area was still relatively minor until after World War 11, \
intensified considerably (Byerly 1986).

National Research Council Sponsorship

The National Research Council (NRC) is a suborganization of the National Academy of Science (I
NRC itself was founded in 1916 as an agency to inventory research toward enhanced military pr
it focused primarily on the natural and physical sciences. After World War I, it was quickly transi
science sponsorship forum with a variety of committees and subcommittees funded (along with
Academy) by a grant of $5 million from the Carnegie Corporation (Tobey 1971:35, 53). The Roc
Foundation was also an early and extensive supporter of the NRC.[71 Nearly $12 million of found
was provided to the NRC from 1916 to 1940; 98 percent of these funds came from Rockefeller a
boards (Kohler 1991:104).

The NRC was a prestigious organization from its inception, thanks to its early association w
the Carnegie Corporation, and the Rockefeller Foundation. Kohler (1991:109) has argued that tt
essentially served as an intermediary between the foundations and scientists in the
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interwar years: "Biology, which was a congeries of competing and contentious subspecialtie
subcultures, with varied relations with medicine, agriculture, psychology, natural resource mana
of which offered attractive but competing opportunities for discipline," posed particular problems
The proto—peer review mechanisms offered through the NRC provided useful insulation for the f
as they moved into what Kohler has called "partnerships" with the sciences qua research institut
one takes a more critical perspective and views the foundations as shaping or engineering the fi
shaping the directions of sciences toward their own interests, the peer review mechanisms were
improving foundation understanding and access to information.

Committees of the NRC could be initiated from within or without the agency, but they requi
approval. Before World War II, two such committees sponsored reproductive research: the Com
Research in Problems of Sex and the Committee on Endocrinology. The reproductive sciences wt
funded through the NRC Grants-in-Aid Program. Two other post—World War II NRC committees,
Committee on Human Reproduction and the Committee on Contraceptive Technology, also beca
later.

The NRC Committee for Research in Problems of Sex

My commentary on the NRC Committee for Research in Problems of Sex (NRC/CRPS) here is bri
founding and the redirection of its mission from sexology to basic research in reproductive biolos
analyzed in considerable depth in chapter 4. The NRC/CRPS, which existed from 1921 to 1962 (I
Academy of Sciences 1979:v) in the Medical Sciences Division of the NRC, was the major extern
source for reproductive research prior to World War II. One historian has asserted: "The commit



paid for the development in American universities of [reproductive] endocrinology" (Reed 1983:
1921 to 1940, the NRC/CRPS sponsored reproductive research by means of grants totaling $1,0
1940 to 1947, an additional $368,934 was expended (Aberle and Corner 1953:113).

The NRC/CRPS itself was funded almost exclusively by Rockefeller monies, initially through
of Social Hygiene and, after 1931, through the Rockefeller Foundation (Aberle and Corner 1953)
years it also received funding from the Ford Foundation (National Academy of Sciences 1979:v).
provide grants to individuals at many institutions, the NRC/CRPS primarily funded established at
centers of reproductive sciences staffed by multiple investigators under the leadership of a promr
scientist. From 1921 to 1947, "104 cooperating investigators received approximately 470 grants
which 585 individu-
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als took part in the researches" (Aberle and Corner 1953:70). Directing investigators thus r
average of 4.5 grants. This innovative means of organizing scientific research sponsorship prom
would today be termed "project-oriented" research, drawing together investigators from several
disciplines to address a related set of problems.[]

As Table 10 demonstrates, research sponsored through the NRC/CRPS was largely, though
exclusively, endocrinological in nature. During the years before World War II, most sponsored re
utilized animal rather than human materials. The status and prestige of the NRC affiliation lent <
CRPS specifically and to the reproductive sciences enterprise generally. It seems unlikely that w
million would have been provided to the committee by Rockefeller philanthropies had it not foun
institutional "home" with the NRC.

The NRC Committee on Endocrinology

The NRC Committee on Endocrinology was founded in 1936 and remained active until 1950 (Gre
Koblinsky, and Jaffe 1976:370). I have argued in chapter 5 that the reproductive sciences coale
the core activity of reproductive endocrinology as a means of gaining legitimacy for the enterpri:
on the coattails of general endocrinology. It is thus both ironic and anomalous, as I will attempt
that the major NRC committee addressing the reproductive sciences (the NRC/CRPS) existed for
prior to the establishment of the NRC Committee on Endocrinology.

By 1933, there was extensive discussion of the need for an NRC committee on endocrinolo¢
the Rockefeller Foundation and with NRC representatives. As one report noted, "The other [nhon-
hormones are not of lesser importance."[®1 Meanwhile, the Markle Foundation (founded in 1927)
undergoing a major program review in 1934 and 1935, decided to focus its sponsorship afresh ¢
research, as many other foundations were doing at the time (Strickland and Strickland 1976:6).
the Markle Foundation then approached Robert Yerkes (Chairman of the NRC/CRPS and a forme
for advice. Yerkes arranged a conference with Frank Lillie, who suggested that research in endo«
needed assistance. A report assessing the field was supplied by Roy Hoskins, editor of Endocrinc
(Cannon 1942:844). The NRC/CRPS could not support nonreproductive endocrinological researcl
increasingly being asked to do. The Markle Foundation offered funds for such a committee.[°]

During its fourteen years of existence, the NRC Committee on Endocrinology expended $56
grants in aid of research. According to Greep and his associates (1976:370), $71,000 of this am
devoted
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directly or indirectly to reproductive endocrinological research. Walter Cannon, a professor
at Harvard, was the first chairman of the committee.[*2] There was concern from the outset rege
boundaries between these two NRC committees, as Yerkes wrote to Warren Weaver of the Rock:
Foundation: "The rumor is abroad that support of endocrinological studies is being lessened [by
NRC/CRPS]. Actually there is every reason to suppose the [NRC/CRPS] will continue to support
... Obviously it is essential that the overlap of interest between [the two committees] ... be care
scrutinized, and the two committees so conducted with reference to promotion of endocrinologic
sex that maximal assistance shall be rendered without undesirable duplication ... or oversight."L

L. H. Weed, chairman of the Medical Sciences Division of the NRC, sought to facilitate the c
the two committees structurally, arranging for their chairs to sit ex officio on the other committe
planned successive meetings. Weed reported to the Rockefeller Foundation that the NRC/CRPS \



most of the proposals in the endocrine field to be taken by the Endocrine Committee."[121 T
NRC/CRPS funds for other purposes, largely human sexuality studies after 1940. By the late 19¢
glamour of nonreproductive endocrinology had apparently worn thin as well. As Maienschein (1S
"Cutting edges cut both ways." The Markle Foundation, with a new president, refocused its givin
Markle Scholars program to enable medical schools to retain promising graduates and prepare tl
careers in academic medicine and research, a program it then supported for over twenty years (
and Strickland 1976:18).

The anomaly of the NRC/CRPS preceding the NRC Committee on Endocrinology by fifteen y:
the greater legitimacy of general endoctrinology and its consequently greater apparent "fundabi
be overlooked. The main explanation is that the original mission of the NRC/CRPS was not, in fa
reproductive biological or endocrinological research but support for research on sexual problems
to prevent and alleviate social problems. The Bureau of Social Hygiene was its original institutiol
However, this mission was redirected by the members of the NRC/CRPS toward reproductive bic
research, especially reproductive endocrinology, from its earliest days, a contingency that could
been anticipated by its founders.

Second, despite its redirected mission, the research sponsored by the NRC/CRPS included
endocrinological problems that were not solely reproductive. Both physiologically and in funding
boundaries between reproductive and general endocrinology were blurred, as were the boundari
enzymes, vitamins, and hormones.[*4] This blurring was well recognized in a 1933 Rockefeller F¢
report, which proposed
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"three separate committees dealing with the fields of enzymes, vitamins and hormones. ...
committee point of view is suggested for, ... in general, there are three rather distinct groups of
A Committee on endocrinology ... seems almost certain ... to shed much light on the chemical a
and the control of certain diseases; with also some probability of leading into the fields of psych
personality problems."[5]

The NRC Committee on Infectious Abortion

The NRC Committee on Infectious Abortion was jointly sponsored by the Division of Medical Scie
Division of Biology and Agriculture of the NRC. Infectious abortion in animals, especially beef cal
cows, was of considerable concern to agricultural breeders and scientists. It is caused by the gel
which also causes undulant fever in humans. The Committee on Infectious Abortion established
station at Lansing, Michigan (supported by the Commonwealth Fund of New York), and sponsore
of researches, including studies of reproductive problems, in aid of furthering understanding of t
physiological processes of infectious abortion. These researches were jointly funded by the Amel
Association, the Certified Milk Producers' Association, the U.S. Department of Agriculture's Bure:
Husbandry, and the Michigan State College of Agriculture through the NRC.[:¢]1 This group, then,
minor sponsor of mammalian reproductive research.

The NRC Grants-in-Aid Program

In addition to its standing committees, during the 1930s the NRC also administered an individue
Aid Program, which served as another, if relatively minor, funding source for reproductive scient
by the Rockefeller Foundation, from 1929 to 1935 it made 267 grants in the medical and biologi
for a total of $132,511; the average grant in all fields was $532 (Bowman 1935:339). Kohler (1
provides a vivid account of the entrepreneurship and stewardship of Frank Lillie in developing th
Lillie drew strongly on his successes in the early 1920s with the NRC/CRPS. A review of archival
demonstrates that a number of reproductive scientists, including Doisy, Backman, Bissonette, Li
Allee, Long, Guthrie, Geiling, and Rasmussen, received funds from the Grants-in-Aid Program fo
wide variety of reproductive research problems Their studies addressed the histology of lactatior
of x-rays on ovarian and uterine tissue, ovarian hormones, vertebrate oocytes, reproductive enc
the whale, and comparative histology of the human hypophysis in pregnant and non-
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pregnant women.[271 These data confirm my contention that funding was not at all minor, a



came from reputable, mainstream sources.

The NRC Committee on Human Reproduction

The NRC Committee on Human Reproduction was established in 1947 and existed only until 195
Academy of Sciences 1979:v). Originated through efforts of activists in the lay and medical birtt
movements, an agreement was constructed whereby the NRC would sponsor this committee wh
Planned Parenthood Federation of America and the National Committee on Maternal Health (ano
reproductive and contraceptive research funding source discussed later in this chapter) would ra
to support it. However, only $40,000 was raised by these groups for this committee, despite the
involvement of John D. Rocke-feller III, who was instead committing himself to the Population C
(discussed later).[28]

Howard Taylor Jr., a physician on the faculty of the Columbia University medical school and
activist in the National Committee on Maternal Health, served as chairman of the Committee on
Reproduction (Reed 1983:271). Plans were laid for funding a wide range of reproductive researc
budget of about $220,000 per year. A fourteen-member committee was recruited that strongly |
both reproductive biology and medicine, with other members from public health, psychology, an
(Taylor 1948:3). During its four-year existence, this committee funded only nine projects and he
conferences, expending a total of $112,000 (Greep, Koblinsky, and Jaffe 1976:374). Of this amc
went to Gregory Pincus of the Worcester Foundation for Experimental Biology for studies of the |
and development of the mammalian egg; $5,400 went to John Rock of the Free Hospital for Wot
Boston for infertility research. Both studies were concerned with the hormonal control of ovulati
contributed to the development of the birth control pill. Margaret Sanger had also attempted to
and support of Katherine McCormick to fund the NRC Committee on Human Reproduction, but M
funds were tied up at the time and the committee died for lack of support. McCormick later put |
million into Pincus's work on the birth control pill at the Worcester Foundation.[:9]

The NRC Committee on Contraceptive Technology

Almost a quarter century elapsed between the failure of the first NRC Committee on Human Rep
which was interested in both reproductive and contraceptive research, and the establishment of
such effort. The Assembly of the Life Sciences of the NRC established the Com-
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mittee on Contraceptive Technology in 1977 within the Division of Medical Sciences (Nation
of Sciences 1979:vii). Such a committee was sought on the basis of population issues raised by
Committee on Science and Public Policy since 1963. The goal of the group, which continues tode
as an intersectional organization among the reproductive sciences, population/demography rese
fertility control research worlds, to assess current research status and needs, and to plan coordi
The full integration of the reproductive sciences enterprise with those of population and contrace
research worlds in the years after World War II is reflected in the existence, structure, and miss
NRC committee.

In 1990, the renamed Committee on Contraceptive Development published the results of tt
major assessment of the international reproductive biology and contraceptive research situation
Donaldson, and Kane 1990), the first since that of Greep and his colleagues (1976, 1977) spons
Ford Foundation. It focuses on the present status and future of contraceptive research in the Un
and internationally, arguing that funding for such endeavors has been deemed inadequate; spec
are examined in detail. This book project as a whole was sponsored by the Andrew W. Mellon Fa
The committee is now jointly staffed and administered by the NRC Committee on Population anc
of Medicine's Division of International Health.

The National Committee On Maternal Health

The private National Committee on Maternal Health (NCMH) was founded in 1925 as a birth cont
and research organization and lasted until 1967. It was intended by and for practicing physician:
eventually it included both medical and biological reproductive scientists.[221 The NCMH develope
gynecologist Robert Latou Dickinson's work with the Bureau of Social Hygiene and was supporte



Bureau and major foundations.[?21 The NCMH had several major programs during its forty-four-y
and it was the site of a number of internal struggles regarding the direction and sponsorship of «
activities.

The initial focus of the NCMH, from about 1923 to 1928, was on both "clinical" contraceptiv:
"basic" reproductive research. The basic scientists who received support undertook the following

1. "Ovarian Function in Rabbits and Rats," Dr. D. Macomber, Boston

2. "Vaginal Scrapes in Relation to Ovulation," Dr. G. Papanicolaou, Cornell Medical
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3. "Effect of Irradiation on the Ovaries and Progeny of Monkeys," Drs. Bailey and

Memorial Hospital

4. "Effect of Lead on Fertility," Dr. Emerson, Columbia College of Physicians and Su

5. "Spermatoxins," Prof. W. F. Guyer, Department of Zoology, University of Wiscc

6. "Physiology of Sperms" [sic ], Dr. Max Mayer, Mt. Sinai Hospital

7. "Bacteriology of the Normal Vagina and Cervix," Drs. J. W. Harris and J. H. Browr
Hopkins

8. "The Cytology of Sperm," Dr. G. Moench, Post Graduate Medical School and Hos|

The last study, Moench's work on the cytology of sperm, was considered the most successfi
in @ monograph in German and a wide variety of English publications.[?2] Robert T. Frank, Rober
Dickinson, and Herbert McLean Evans reviewed the manuscript. "Dr. Frank, our Chairman of Res
considers Moench's study the best in its field, and we see constant references to it in medical ar

The major NCMH goals during this early period were establishing and raising standards for
contraceptive research.[221 By 1928, however, it became clear to Dickinson and others involved -
scientists they had supported in hopes of generating new and/or improved means of contracepti
responding as desired. Several of the reproductive scientists would not even send reports of the
[26] Reed's (1983:181-84) analysis here is that "the committee lacked both the personnel to suf
projects and the money required to back research from which no immediate results could be del
donors." I would argue further that reproductive scientists were likely asserting their autonomy
work in response to unwanted demands from birth control advocates. Even if they happily took |
this agency, basic reproductive scientists were unlikely to pursue contraceptive research at this
moment, although "raiding the larder" of the NCMH seems to have been acceptable. Further, the
increasing array of potential sponsors for noncontraceptive research. Regardless, the NCMH tem
the field of basic research sponsorship to the NRC/CRPS and other groups around 1928.

Dickinson next guided the NCMH into a new role as medical birth control publicist (ca. 1928
of the rationales for this organizational strategy emerged through both legal decisions and birth
movement strategies promoting medical control over the practice of many kinds of contraceptio
medicine's exclusive authority to prescribe drugs and certain devices (Chesler 1992; McCann 19
expand
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and consolidate medical authority in the birth control arena, during the NCMH's medical put
several NCMH-sponsored monographs were produced to serve as contraceptive handbooks for d
works provided information used to justify shifts in their clinical and personal opinions on contra
which many medical men were ready—as long as the information came from physicians. Dr. Dic
strategy for the publications noted that "contraception alone will carry less difficulty if bracketed
when it comes to enlisting professional interest." The NCMH-sponsored monographs included Di
Louise Bryant's book Control of Conception (1931), his Human Sex Anatomy (1933), Norman Hi
Medical History of Contraception (1936), Cecil Voge's Chemistry and Physics of Contraception (1
Hartman's The Time of Ovulation in Women (1936), several studies of human sexuality, and wo
abortion and sterility. Dickinson and the NCMH were much more successful as professors to the
than as organizers of basic research (Reed 1983:182-85, 409).



Internal organizational struggles occurred in the NCMH in the years after 1929 between Dic
Clarence Gamble, a member of the NCMH, a philanthropist, and a physician who advocated sim;
contraception with nonmedical delivery. Gamble wanted the NCMH to invest in simple contracep
and delivery, including clinics. With some concessions to Gamble, Dickinson prevailed and furthe
NCMH to broaden its audience to include nonmedical scientific and professional societies, both tc
and to provide information to lay groups. Apparently, there was also some debate about whethe
should focus on birth control or population control (Reed 1983:185).

Yet another shift in direction of the NCMH occurred ca. 1935 with a new generation of leade
Hartman at Johns Hopkins had been the long-distance research director. Now Earl Engle of Colu
University's medical school, handily in New York City, took that position.[27]1 Engle also had consi
becoming executive director of the NCMH but instead remained in teaching and reproductive res
The NCMH now became less interested in legal aspects of sex and contraception and eugenics,[2
program again became increasingly biological and "fundamental" over the years 1935-42.[301 Th
well have been an attempt by basic scientists active within the NCMH to "redirect" the mission o
as other scientists had succeeded in doing within the NRC/CRPS. The goals of the NCMH were e»
framed afresh in 1939 along such lines: "The function of the Committee is to select, plan, and si
research projects conducted by qualified experts in hospitals and university departments where
makes the prosecution of research effective. The Committee furthermore solicits funds for such
projects and acts as a coordinating, educative and critical agency in the planning of re-

— 219 —

search work and human sex phenomena."[311 Probably because of these new goals, in 1939
Rockefeller Foundation gave the NCMH $12,000 for research in aspects of human fertility that w
covered by the NRC/CRPS. The NCMH then sponsored research in sperm morphology, spermato:
other studies of sex cells at Yale, Cornell, Johns Hopkins, Rochester, and the University of Penns
(Reed 1983:269). Also in 1939, there was a "Conference of Investigators Working on Various Pr
Relating to Sperm Biology Under the Auspices of the NCMH." And, in 1940, the NCMH considere:
name to the Research Council on Human Reproduction.[32]

This infusion of Rockefeller Foundation funds strengthened the hand of those in the NCMH v
to leave actual contraceptive testing—the major early activity of the NCMH—to other organizatic
Kenneth Rose of the Birth Control Federation (the predecessor of Planned Parenthood) worked ¢
arrangement with the NCMH by which the federation would be responsible for all laboratory and
contraceptives except where special technical problems were involved. In turn, the federation w
$25,000 per year to support the NCMH in its role as sponsor of basic reproductive research. In €
Dickinson's dream of hiring a medical scientist to head the NCMH came true. Clair E. Folsome, a
professor at the University of Michigan School of Medicine, became executive secretary of the Nt
However, research funds dried up during World War II, and Folsome left the NCMH to become re
director for Ortho Pharmaceuticals (Reed 1983:270).

In 1948, there was an attempt to revitalize the NCMH as a fund-raising organization for the
established NRC Committee on Human Reproduction, but the effort failed (Reed 1983:271). Insl
Gamble being forced out of a revitalized basic reproductive research organization, the NCMH be
corporation, leaving Gamble free to use it as a sponsor for his mostly "applied" contraceptive re:
projects from 1949 to 1957. His projects consisted primarily of contraceptive standards researct
work, with the assistance for some years of Christopher Tietze, a medical statistician and evalua
planning programs (Reed 1983:272). In 1957, Gamble and his family established the Pathfinder
population control research organization, and he turned the NCMH over to Tietze. At this point, -
under NCMH auspices became wholly sponsored by the Population Council as its "favorite child,"
words. Ten years later, the NCMH was wholly absorbed into the Population Council's Bio-Medical
Thus the NCMH ended up in an appropriately modern home within the reproductive/contraceptiv
research establishment of the late twentieth century. Its early history, reflecting these heteroge
commitments, made the NCMH an exemplary funding organization of the American reproductive
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Direct Foundation Support Of Reproductive Sciences



In addition to large grants to scientific and social action agencies for distribution as reproductive
research grants, several major American foundations also directly funded reproductive scientists
during the years before World War II. Full documentation of such funding remains to be underta
intent here is merely to sketch the range and extent of such direct funding.[34

The longest-lived example of direct foundation funding of a center of reproductive research
Carnegie Institution of Washington's Department of Embryology, established at the Johns Hopki
School in 1913 (Sabin 1934:303). Before 1940, this department had varied reproductive researt
after about 1923 it was an institution at the heart of reproductive physiological and endocrinoloc¢
research. It also published a major journal in the field, Carnegie Contributions to Embryology , v
limited in content by its title. The following description is found in a report by James Ebert (197
Department was for five decades the world's leading center for the study of the human embryo.
in the development of primates for research, having the earliest successful American monkey br
colony. Using these animals, large strides were made toward understanding menstruation and c
in the ovaries and uterus, laying much of the groundwork for recent advances in family planning
the medically oriented reproductive scientists working in the decades up to 1955 spent some pa
careers there or worked closely with the department's faculty (e.g., Corner 1981). In 1955, the
focus shifted away from reproductive to molecular topics.

In 1932, the Josiah Macy, Jr., Foundation began to make a series of grants in reproductive
(Osborn 1967:367), including, for example, a grant to Gregory Pincus at Harvard for studies of «
(published as The Eggs of Mammals in 1936) and a grant to George E. Coghill of the Wistar Inst
Philadelphia for investigations in embryonic development and behavior correlations (Josiah Macy
Foundation 1950:26). In 1936, the Macy Foundation funded Dr. Ephraim Schorr's research at Cc
School for studies on the correlation of the menstrual cycle with changes in the vaginal epitheliu
was also working with George Papanicolaou at the time. Additional grants were made to C. C. Li
Jackson Memorial Laboratory for investigations of the relations between the adrenal cortex and |
(Josiah Macy, Jr., Foundation 1955: 118-22).

The Markle Foundation, in addition to supporting the NRC Committee on Endocrinology, alsi
some direct grants to reproductive scientists, among others (Strickland and Strickland 1976). In
example, it granted $9,000 over three years to Dr. George W. Corner of the Department of Anal
University of Rochester.[351 (Although Corner was
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a major reproductive scientist of the interwar years, he was not a recipient of NRC/CRPS su

The Milbank Memorial Fund, which was then broadly focused on population research, provic
support of Raymond Pearl's (e.g., 1932) studies of actual contraceptive practices in Baltimore, s
were especially significant for their statistical innovations. Pearl was a biologist, initially based in
and later moving to public health, who pursued an array of reproductive investigations that dem
shift from eugenics to population control as eugenics in its own name waned during the 1930s (.
Pearl's previous population research studies had been funded by the Rockefeller Foundation as
Biological Institute at Johns Hopkins ca. 1925-1930 (Allen 1991:252). After this project, Pearl s
biological interpretation of class differences in fertility to a contraceptive usage interpretation, ai
shift in the development of population research with clear implications for contraceptive researcl
development (Osborn 1967:366).

The most extensive direct foundation support of reproductive scientists and centers prior to
seems to have come from the Rockefeller Foundation.[2¢1 There were two main avenues to direc
Foundation funding: direct application or recommendation by foundation staff; and direct foundz
sponsorship offered to centers of reproductive research initially supported by the NRC/CRPS for
The Rockefeller Foundation operated its own programs of support for life sciences research and
investigators for such support. Reproductive scientists who were directly funded as individuals b
Rockefeller Foundation included the following.

L. J. Cole, Department of Animal Genetics, University of Wisconsin. Physiology and endocrin
reproduction in farm animals. Funded for about $6,800 for 1934-36.[371

George W. Corner, Department of Anatomy, University of Rochester Medical School. Physiol
reproduction in rhesus monkeys. Funded for a total of $13,200 between 1935 and 1938.[:8]

William W. Greulich, Department of Anatomy, Yale University School of Medicine. Endocrinol
changes in human adolescence. Funded for $36,000 from 1939 to 1941.[=]



Ross G. Harrison, Department of Zoology, Yale University Experimental embryological invest
Funded for $22,000 from 1936 to 1938.[+c]

Charles B. Stockard, Department of Anatomy, Cornell Medical School (Peekskill Farm). Here
development interactions in mammals (dogs). Funded 1925-40 at $25,000 per year, for a total
$375,000.[21
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As noted previously, the NRC/CRPS had a policy of supporting major centers of reproductiv:
with key researchers as leaders. After about a decade, the NRC/CRPS membership realized that
commitments to a limited number of centers were preventing the agency from branching out in
directions. However, the committee did not want to abandon those centers that had more than {
goals. Negotiations between NRC/CRPS members, Rockefeller Foundation staff, and reproductive
resulted in several such centers being transferred from NRC/CRPS sponsorship to direct Rockefe
Foundation sponsorship (discussed in chapter 4), including the following.

Herbert M. Evans, Institute of Experimental Biology, University of California, Berkeley. Repr¢
endocrinology and nutritional aspects of reproduction. Transferred from NRC/CRPS to the Rocke
Foundation in 1929; initial direct grant of $10,000 per year for five years, renewable for five yec

F. L. Hisaw, Biological Laboratories, Harvard University. Reproductive endocrinology. Receiv
funds while at the University of Wisconsin; transferred to the Rockefeller Foundation in 1937, wi
$18,000 for 1937-41.[221

Frank L. Lillie/Carl R. Moore, Department of Zoology, University of Chicago. Reproductive en
and physiology. Joint sponsorship by both the Rockefeller Foundation and the NRC/CRPS for 19z
through a blanket grant to the University of Chicago for biological sciences research. Complete t
direct Rockefeller Foundation support in 19340441

P. E. Smith and E. E. Engle, Department of Anatomy, Columbia University. Reproductive enc
Joint Rockefeller Foundation and NRC/CRPS sponsorship for 1934-38; fully transferred to the Rc
Foundation in 1938; annual funding in 1938 was $21,000. From 1934 to 1940, a total of $52,95
provided to this center.[25]

The Rockefeller Foundation also provided a grant of $2 million to Robert Yerkes and the Yal
of Primate Biology in Orange Park, Florida, in 1929; some of these funds supported reproductive
(Yerkes 1935; Haraway 1989). There was also a prolonged but ultimately unsuccessful effort on
Edwin Embree of the Rockefeller Foundation to start a program in human biology from around 1
(Kohler 1991:125-28). In 1928 Embree himself became president of the Rosenwald Foundation,
supported the reproduction-related work of E. E. Just on fertilization (Manning 1983). To my kn¢
was the only African-American reproductive scientist until after World War II. Rockefeller Found:
patronage during these decades shows a shift from support
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from wealthy individual patrons to a more bureaucratic and corporate management of fund
programs by scientifically trained experts.[4¢]

Direct foundation funding of reproductive research prior to World War II was considerable,
exceeding $1 million and probably approaching $2 million. The foundations providing such supp«
certainly in the mainstream of the biomedical research community. Despite the illegitimacy of tr
reproductive sciences and contraception, research funding was clearly and powerfully forthcomir

Industrial Sponsorship Of Reproductive Research

The most elusive funding source and sponsor of the reproductive sciences is industry. These sou
historically and contemporarily difficult to ferret out of the historical record, due in some part to



proprietary interests of the companies but also to the controversies attached to sex hormones a
technoscience products of reproductive research.l*71 Yet a wide variety of industries contributed
materials to university-based reproductive research efforts. The pharmaceutical industry in the |
and Europe also sponsored some reproductive research.

Industry funding and contributions of materials were generally arranged directly with unive
reproductive scientists themselves, making systematic documentation scant, if not impossible tc
example, Swift and Company, the Chicago meatpacking company, contributed a considerable ar
fresh materials to Frank Lillie's reproductive sciences center at the University of Chicago (Lillie 1
Swift himself was a member of the board of directors of the university.[#8] Similarly, George Cor
autobiography contains multiple accounts of obtaining sow uteri and ovaries from slaughterhous
payment is not mentioned unless the entire sow was purchased. Corner also returned some of h
funds to the Rockefeller Foundation because "the contribution by various industries of materials'
purchase unnecessary.[22]

The American Meat Packers Association (founded in 1906) transformed itself into the Institt
American Meat Packers (IAMP) in 1919, with a focus on industrial research and the development
products and by-products. Interestingly, this led to the establishment of a research laboratory b
the University of Chicago, not usually a very applied research site.[5°1 The by-products of mutua
the packing industry, pharmaceutical companies, and reproductive scientists were, of course, gli
materials for hormone extraction. The meatpacking industry became the major supplier of such
both to pharmaceutical houses for use in making organotherapeutic products and to reproductiv
scientists for research purposes (School of Commerce and IAMP
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1924:285-88). IAMP research laboratory workers were in contact with reproductive scientis
campus, and members of the IAMP research staff held appointments in university departments,
C. Koch's Department of Biochemistry, enabling graduate students to work in the IAMP laborato
department worked regularly with Lillie and Moore's center (Clarke 1993). Upon his retirement f
university, Koch himself became director of biochemical research for Armour and Company (Am
Foundation 1955:1:310-13).

In sharp contrast to the case in the Netherlands, where Organon was founded in 1923 to pt
intensive endocrinological research (Oudshoorn 1994:69), the pharmaceutical industry in the Ur
seems not to have sponsored much reproductive research prior to World War 1I, despite the facl
1920s forty-six drug companies had established their own research laboratories (Shryock 1947:
Moreover, beginning in World War I and continuing in the 1920s and 1930s, the NRC actively fo:
cooperative research between universities and industry (Swann 1988:18). In contrast, Shering /
Germany, spent approximately $5 million on endocrinological research during the 1930s, and CI
Switzerland, committed a total of about $1 million (Greep, Koblinsky, and Jaffe 1976:371), thou
of this was for reproductive endocrinology is unclear.

American pharmaceutical companies began to jump on the endocrinological bandwagon in t
1930s. For example, by 1940 Abbott Laboratories offered as specialty drugs "the increasingly ir
gland products, topped by the synthetic hormones Estrone, Estiol, and Progestin," which were
directly to physicians by "detail men." In 1940, about five hundred gallons of urine from pregnai
were used to obtain one ounce of Estrone (Abbott Laboratories 1940:104, 62). Abbot Laboratori
near Chicago, was the employer of choice for many life sciences graduates of the University of C
Merck, too, entered the fray, instigating research at Rahway, New Jersey, and linking up with ch
Princeton (Swann 1988:84). Their focus was on the production of "female" hormones for medice
of menopause and menstrual problems, Foucault's (1978) "hysterical woman."

Indirectly, however, pharmaceutical companies did contribute to the research budgets of ur
scientists, often providing research materials. For example, the Wisconsin group, including Hisav
acknowledged that Parke, Davis and Company, E. R. Squibb and Sons, and the Wilson Laboratol
provided dessicated anterior lobe powder for use in research (Long 1990:458). Another practice
of a reproductive scientist's patent by a university to a pharmaceutical company. Such patents v
generally secured for development of hormonal isolation, purification, and production procedure
generated were sometimes returned

— 225 —

to the campus research budgets of the scientists who had obtained the patents.[511 The thir
pattern of industrial support of university-based scientists was through consultancies. Finally, re



scientists often headed up pharmaceutical research departments late in their careers, as we
Hartman at Ortho and Fred Koch at Armour.

Beginning in 1939, funds for awards with honoraria were provided by pharmaceutical comp
honor outstanding reproductive and other scientists selected by the Endocrine Society. Lisser (1
notes that recipients of the thousand-dollar E. R. Squibb and Sons Award (given 1940-53) inclu
Corner, Phillip Smith, Fred Koch, Edward Doisy, Carl Hartman, Herbert Evans, and C. N. Long. T
Award was established in 1942 to recognize exceptional junior scientists. The Ayerst, McKenna,
Fellowship began in 1947, the Squibb Fellowship in 1956, the Schering Scholarship began in 19¢
Upjohn Scholarship in 1955. Postgraduate Assemblies in Endocrinology, also sponsored by the E
Society starting in 1948, held parties using a fund jointly created for the purpose by E. R. Squib
Ciba Pharmaceutical Products, Schering Corporation, and Ayerst, McKenna and Harrison (Lisser

Standing in direct contrast to such sponsorship was the reluctance of several major Americ:
pharmaceutical companies as late as 1950 to become involved in contraceptive research, a reluc
noted in the literature. Companies typically feared that negative opinion among Roman Catholic:
sales or lead to boycotts of all products. The illegitimacy of reproductive and contraceptive rese:
extended to the marketplace.[52]

The total value of industrial contributions and payments toward the reproductive research €

probably indeterminable. But it clearly was significant and must be acknowledged in analyzing fi
reproductive sciences.

Reproductive Sciences Funding Since World War 11

With the increasing social legitimacy of reproductive and contraceptive research after World War
increased. With the creation of overpopulation as a social problem in the mid-1950s, increases s
Greep and his associates (1976:378, 383, 402-3) provided the estimates in Table 9, which incl.
contraceptive research and development as well as reproductive sciences. 53]

There were also some major changes in private sponsorship of the reproductive sciences af
War II. The decline of Rockefeller Foundation support continued as the foundation's investments
biol-
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TABLE 9 Private Agency Expenditures on Reproductive Science
in the United States, 1946-74 (in 1976 dollars)

Year Expenditure
1946-50 1,413,300
1951-55 855,500
1956-60 2,603,000
1961-65 18,600,000
1966-69 unavailable
1970-74 83,080,000

Total 106,551,800

SOURCE : Greep, Koblinsky, and Jaffe 1976:378, 383, 402-3.

ogy expanded and as other private resources appeared on the horizon. The Rockefeller Fou
seemed to be investing less in earlier hopes for rational control over human behavior (Morawski
40), to which Weaver wrote his mid-1930s paean that began this book, and more in genetic con
itself." Two important new funding entities entered the reproductive arena during the 1940s anc
of which were key to the realignment of the reproductive sciences with (rather than in oppositiol
contraceptive research.

Instead of sponsoring another NRC committee as his father had done, John D. Rockefeller I
the Population Council in 1952. He apparently was frustrated in his efforts to lead the Rockefelle
into more extensive, programmatic, and applied effort in reproduction, population, and contrace
"philanthropoid"” managers of the foundation were loath to have it directly involved in anything ¢
controversial as birth control—particularly during the McCarthy era, when the foundation was al



scrutiny by conservatives. A new autonomous organization, the Population Council, was fun
for about $500,000 per year (Reed 1983:271, 287). Most of its subsequent funding has come fr
Rockefeller sources and the Ford Foundation. The internationally oriented Population Council bec
locus of development of contraceptives requiring medical rather than user initiative such as the
long-acting hormonal implants such as Norplant. It has emphasized the cultivation of elite interr
connections and "quietly identified itself as a neutral, scientific organization" as part of its strate
controversy (Onorato 1991:1). By 1957, it had established a research laboratory at the Rockefe
for Medical Research, where studies focused on stopping sperm development, immunological me
fertility control, implants, and IUDs. The Population Council has become one of a handful of maj
the international reproduction/population domain. Rockefeller "lent

— 227 —

the weight of his family's name to give credibility to a cause which could engender consider
controversy. "]

A second new actor on the scene was the Ford Foundation, which funded reproductive studi
extensively from 1959 to 1983 (Hertz 1984). The Ford Foundation's program, situated in its Inte
Division, included both basic reproductive sciences and contraceptive development. Since World
new combination of basic and applied interests has been characteristic of most funding sources.
ranged from $1.5 million in its first year to a high of about $15 million for 1969, leveling off at a
million per year toward the end of its commitment. In addition to research support, the Ford Fol
funded the ambitious Greep reports (1976, 1977) and a series of Karolinska Symposia on Metha
Reproductive Endocrinology in collaboration with the Karolinska Institute of Stockholm and the \
Organization. Like the NRC/CRPS, the Ford Foundation tended to support major centers of resez
than individual scientists. Its centers have included many that are recognizable from earlier eras
reproductive sciences, along with new ones.

University of Wisconsin, 1963-82, $2,843,000. Funded in part explicitly because of its inters
collaborations. Focus was on fertility control through use of ovarian hormones. Directed by R. K.
Department of Zoology.

Marshall Laboratory, Department of Physiology, Cambridge University, 1963-81, $928,000.
initially by Sir Alan Parkes and then by C. R. Austin, with a special readership held by R. G. Edw.
on in vitro fertilization leading to the birth of the world's first "test-tube baby," Louise Brown, in

Karolinska Institute of Stockholm, 1962-82, $2,277,000. Directed by Egon Diczfalusy, focus
physiological role of the fetoplacental unit, and on means for monitoring the course of pregnanc
the first Research and Training Center of the World Health Organization Programme in Human R

Laboratory of Human Reproduction and Reproductive Biology, Harvard Medical School, 1965
grant of $3 million for a new building. Directed (in sequence) by Roy Greep, Kenneth Ryan, and
Biggers. Focus on hormonal factors controlling ovulation, implanation, tubal transport, spermatc
male contraception.

Weitzman Institute, Israel, 1962-83. $3,442,500. Directed by M. C. Shelesnyak and H. R. L
was on the role of histamines in nidation, radioimmunoassays of steroids and other hormones, &
processes.

International Institute for the Study of Human Reproduction, Columbia
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University, 1962-83. Initial funding of $6,738,000. This became the Center for Reproductiv
the Center for Human Male Infertility, and the Center for Population and Family Health. Directed
C. Taylor.

The Ford Foundation also ran regional and nationwide programs, such as one in India that f
primate research and one in Egypt that focused on contraception. One in Chile and Brazil becam
American Association for Research in Human Reproduction. The foundation supported the reseat



training efforts of the World Health Organization and also sponsored an extensive fellowshij
and an array of international programmatic efforts (Hertz 1984:107-26).

After 1960, the U.S. federal government also became a major funder of the reproductive sc
Federal expenditures on reproductive and contraceptive research skyrocketed from a 1961-65 t
$19 million to a 1970-74 total of over $183 million (Greep, Koblinsky, and Jaffe 1976:402-3). V
National Institutes of Health, funding was provided especially through the National Institute of C
and Human Development (NICHHD), founded in 1963, the year after the NRC/CRPS was termin:
Center for Population Research was then developed within NICHHD in 1968. Federal funding for
research was also channeled through the Office of Population of the U.S. Agency for Internation:
Development (USAID) (Mastroianni, Donaldson, and Kane 1990:75).

Mastroianni and his associates (1990:80) provide an update on funding from 1973 to 1987,
distinguishing between reproductive biology and contraceptive research in Table 10.[551 This is e
continuation of the earlier chart by Greep and his colleagues, starting just after World War II. It
trend of expanding support both for basic reproductive sciences and for contraceptive research:
dollars, spending for reproductive biology research more than quadrupled, from $30 million in 1!
million in 1987; spending for contraceptive development grew from $7 million in 1973 to $36 m
1987" (Mastroianni, Donaldson, and Kane 1990:79).

After about 1960, once it was clear that it was both relatively safe and profitable for pharm
companies to produce contraceptives, industry expenditures on research grew dramatically. Bet'
and 1974, the annual industry expenditure on reproductive and contraceptive research was abol
million. Interestingly, over these same years, the industry proportion dropped from about 39 pe
funding to 19 percent, while the government proportion rose from 38 to 61 percent (Greep, Kob
Jaffe 1976:402-3). Around 1970, at least half a dozen major American pharmaceutical compani
spending sev-
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Table 10 Federal and Foundation Funding for Basic
Research in Reproductive Biology and Contraceptive
Development, 1973-87 (in constant 1973 millions of dollars)

Reproductive Biology Contraceptive Development
Year Total 2 HHS AID Foundations P Total AID HHS Foundatic
1973 30.2 22.8 6.7 7.4 2.9 3.2 1.3
1974 33.7 27.6 5.6 9.6 2.1 3.9 3.6
1975 29.7 24.5 4.7 10.3 2.8 5.1 2.3
1976 32.6 27.9 3.4 10.9 3.6 5.3 2.1
1977 29.9 25.6 3.3 14.1 5.3 5.4 3.3
1978 35.6 30.4 3.6 11.8 4.5 4.9 2.4
1979 38.5 33.1 3.6 11.2 4.8 4.5 1.8
1980 39.4 35.4 1.9 10.8 4.3 4.9 1.5
1981 43.1 39.0 2.0 10.6 3.5 4.8 2.3
1982 42.6 38.0 1.9 9.8 3.6 4.4 1.7
1983 44.5 40.8 1.3 9.5 3.4 4.4 1.7
1984 43.0 40.2 .8 9.0 4.5 3.1 1.4
1985 43.4 39.4 1.1 11.6 6.8 3.8 1.0
1986 43.6 38.4 1.5 12.3 7.3 3.6 1.4
1987 49.5 44 .4 1.7 13.2 8.1 3.8 1.3

@ Total includes other federal sources not shown separately in table.



b Population council plus Ford, Rockefeller, and Mellon foundations.

SOURCE : Mastrioanni, Donaldson, and Kane 1990:80, using unpublished data from the National Institute of
Health and Human Development (NICHHD), National Institutes of Health, Bethesda, Maryland.

eral million dollars per year on contraceptive research and development. Since that time, h
have dropped out of research and development participation, others have ceased or been forced
distribution of their contraceptive products because of safety problems (discussed in chapter 8),
major company (Ortho Pharmaceutical Corporation) still has an active research and developmen
[561 Thus the post-World War II era has seen a shift in sponsorship of reproductive and contrace
research from almost solely private and corporate philanthropy to include both governmental an
sponsorship. These new sources were then and remain problematic and unstable.

Conclusions

Contra Greep and his colleagues (1976), I found that a variety of funding sources were available
reproductive sciences, most of them highly prestigious and well within the mainstream of the bi
research community. Given that most external support for all types of research was ob-
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tained through private philanthropic organizations during this era, the reproductive science:
was fairly typically funded. It was the stature of such private organizations (including three NRC
committees), as well as the stature of the ultimate donors (the Rockefeller, Macy, and Markle Fc
and the Carnegie Institution of Washington), that were particularly significant. This can perhaps
appreciated if one recalls that even mainstream feminist organizations were not mentioning, mu
supporting, birth control as an issue during the 1920s. Yet during these same years the Rockefe
NRC/CRPS gleaned about 10 percent of all the funding of the NRC itself.[571 Both the funds and t
lent crucial legitimacy to the enterprise in the decades before World War I1.[581 While the reprod
sciences did not share in initial federal largesse in terms of research support immediately followi
War II, by the 1960s federal support had begun expanding to impressive levels. In addition, pov
foundation support was forthcoming, which helped to consolidate the new alliance among the re
sciences, birth control, and population control worlds.

How such funding sources helped to shape research agendas on reproductive topics was ad
more detail in chapters 4 and 6. We can also take note here of what was, by and large, either n«
else funded less generously: simply means of contraception (which Margaret Sanger and other f
begun requesting from reproductive scientists in 1915); other women's health issues articulated
organizations concerned with women's health (such as the American Medical Women's Associatit
Children's Bureau); and more physiological and comparative studies of reproductive phenomena
focus was on scientific means of contraception to be directed at what Foucault (1978:105) callec
Malthusian couple," with women as the configured users, and on reproductive endocrinological r
hormonal interventions directed almost exclusively at "the hysterical woman."

This entire chapter raises the broader issue of why such extensive funding was provided to
reproductive sciences by such prestigious sources despite the illegitimacy of this research. Clear
deep commitments among the major foundations to the development of improved means of con
reproduction—including birth control, population control, eugenics, and family planning. Interest
discussion of why these commitments are important is rare in the archival materials, which tend
instead on how funding should be spent. The discussion of the illegitimacy of the reproductive s«
which we next turn should heighten amazement at the existence of any such funding, much less
this scale and scope.
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PART THREE COALESCING THE ENTERPRISE
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Chapter Eight
lllegitimate Science
Reproducing Controversy

Addressing controversial science, Norbert Wiener asked (1964:49-50): "I have said that
the reprobation attaching in former ages to the sin of sorcery attaches now in many minds
to the speculations of modern cybernetics. ... [But what] is sorcery, and why is it
condemned as a sin?" In this chapter, I examine what happens if you replace the word
cybernetics with reproductive sciences . Throughout this book, I have made reference to
the multiple ways in which the reproductive sciences have been and continue to be viewed
as illegitimate by various sectors of American society.[*] To some social worlds, the
reproductive sciences are improper, even sinful, science. The illegitimacy of this work has
made the arena of reproduction controversial for all the social worlds and actors involved—
human and nonhuman alike. All must confront and cope with its controversial status in
some ways.

An appreciation of the extent of the illegitimacy of the reproductive sciences is
fundamental to a nuanced and complicated understanding of the formation and
development of the American reproductive sciences through the present moment. This
chapter, therefore, cuts back through the history of the reproductive sciences across the
twentieth century at a different angle. The rest of the book has focused directly or
indirectly on efforts to create, cohere, and stabilize this line of scientific work. Here I focus
instead on a breathtaking array of efforts to destabilize, resist, and/or reconfigure the work
of the reproductive sciences to meet others' agendas. I touch on a wide range of popular
cultural, religious, mass media, social movement, and other critical social and cultural
interpretations of the reproductive sciences and their technoscientific products—
interpretations that have been consequential for that work from the outset. Multiple
alternative and critical positions are taken, ranging from those who prefer a more biological
rather than endocrinological emphasis to those who see
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any science of reproduction as blasphemy. Learning to distinguish among such
positions is part of the work of reproductive scientists, and hence is important to the
present project as well.

Most scientific controversies occur within a particular discipline and focus on the
validity of findings, substantive issues, methods, theories, or shifting disciplinary
boundaries. The problematics in the reproductive sciences are rather different. What makes
an entire scientific discipline morally controversial? Latour (1987) has ably argued that
science is politics by other means. Schneider (1984:181) points out that "the construction,
maintenance and change of morality is profoundly political." Here these two politics
intersect: the politics of doing the science confront the politics of changing moralities. The
result is a line of scientific work that succeeded in becoming a discipline despite its
controversial status for well over a century.



The reproductive sciences intervene in "natural reproduction,” which in Western culture
had been the moral and ethical nhorm (Jordanova 1989:51-116). Today, for kinship—
family—"If nature has not disappeared, then, its grounding function has " (Strathern
1992:195, emphasis in original). And almost everyone knows this. Here the very doing of
the science can be construed as demonstrating controversial moral commitments of some
kind. Every act of research can be viewed as an immoral and corrupting intervention. Other
classic modern examples of controversial disciplines/immoral science include nuclear
physics, environmental studies, and sociobiology. Research in particular areas such as
race, gender, or class has often also been morally and politically charged.

My argument is that the reproductive sciences lie at the most extreme end of a
continuum of controversy in terms of provoking claims of the illegitimacy of doing the
science and developing the technologies at all. They also are at the extreme in provoking
other kinds of seriously sustained controversies. Popular media coverage of cloning,
infertility treatments, the ongoing American abortion rights and terrorism stories, and the
1994 United Nations International Conference on Population and Development in Cairo has
featured the interventions of the reproductive sciences. It is, therefore, much easier in the
mid-1990s for me to make this claim about the controversial nature of the reproductive
sciences and have it be widely understood than it was when I began making it in the mid-
1980s. The day I originally drafted this paragraph, Shannon Lowney and Lee Ann Nichols,
receptionists at abortion clinics in Massachusetts, were murdered, shot to death simply
because of where they worked.

Two key conditions of social structure place the reproductive sciences at the top of the
public agenda. First, reproductive phenomena are at the heart, core, and "soul" of social
life for many people. Family and biological kinship matter across an array of social
differences that is truly quite stun-
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ning. I suspect many of us as modernists and postmodernists lose sight of this
nonuniversal but fundamental "social fact." Ruptures in the fabric of familial existence—
unwanted pregnancy, abortion, infertility, sexual problems, genetic screening and/or
disease, birth, illness, and death—bring reproductive issues into sharp focus. Reproductive
issues are simultaneously and inextricably social and individual in ways that deeply
problematize them and can create profound conflicts (Petchesky 1984/1990). Reproduction
is also deeply culturally, economically, and politically organized in ways that typically
remain invisible to us; it is simultaneously very private and highly public; and it is
understudied as a social and cultural phenomenon outside the family context (Robertson
1991; Strathern 1992).

Second, like other sciences, the reproductive sciences must be "sold" to various
audiences in order to obtain the resources requisite for doing scientific work and for
making technoscientific products (e.g., Gieryn 1983; Nelkin 1987). It is fundamentally
because of and through these marketing processes that sciences become vulnerable to
controversy, for it is through selling a science that nonscientific audiences learn about it.
Scientists must claim "that particular scientific findings are useful, that is, relevant to the
concerns of the particular audience addressed" and that their science is "socially
necessary" (Aronson 1984:13). Such claims became routine after World War I as
"extramural" funding was increasingly sought from foundations and government agencies
and a rhetoric of usefulness became the basis for justification of spending (Abir-Am 1982).
Such sales issues have permeated the development of the reproductive sciences (e.g.,
Lincoln and Kaeser 1988). The transparency to the public of how basic reproductive
sciences could be applied immediately politicizes such claims. The authority of Western
sciences has rested to some degree on assumptions about scientific neutrality (Proctor
1988; Longino 1990). However, in the reproductive arena, there is no neutral position, and
most people are aware of this. Alternatively, in science studies terms, we might state that
in the case of reproduction there is no boundary between science and society (Gieryn
1995). In fact, the reproductive sciences have been built upon the transparencies of both
social life and their own technoscientific products. Political challenges and moral crusades
abound and will continue.

The fates of all the reproductive sciences have been intertwined, but they are not
identical. While a particular controversy may affect reproductive scientists in biology or
medicine more than in agriculture, or vice versa, all are implicated. In fact, unlike many



other lines of scientific work where the relationship of basic research to applied and
clinical potentials is opaque, for the reproductive sciences in all three professional contexts,
the applications of each are transparent to many if not most public constituencies. This has
created a sustained sense of vulnerability among reproductive scientists.[2]
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Situating illegitimate/controversial science and technology more broadly, Nelkin (1995)
points out that, over the past few decades, science has increasingly become an arena in
which to battle out deeply contested values in American society. The broader critique of
technoscience has moved from superficial and dichotomous framings such as "modern
magicians" and "science as miracle" versus Drs. Frankenstein and Strangelove to include
discourses on risks, benefits, and trade-offs. Many social movements have become
exceptionally sophisticated about relevant lines of scientific work, including AIDS, breast
cancer, and feminist women's health movements.[2l Some critics are not only questioning
research practices but also challenging the values undergirding research and asking
whether certain kinds of research should be done at all. Such assertions can be made on
both structural and moral grounds.

Moreover, growing public awareness of conflicts within science, and of scientists'
enrollment as advocates by heterogeneous social actors (from cigarette companies to
space agencies), have led to demands for more democratic participation in the direction
and regulation of science and technology. Ezrahi has stated: "In the closing decades of the
twentieth century, the intellectual and technical advances of science coincide with its
visible decline as a force in the rhetoric of liberal democratic politics" (Nelkin 1995:447). 1
would argue that what is in decline is science as an autonomous force, and that it is
science's autonomy and its lack of social accountability that are being and will continue to
be challenged by different constituencies to allow broader democratic participation. This
theme echoes throughout the chapter.

My definition of controversy is based in an interactionist arena model. An arena is
composed of interested social worlds—groups or constituencies that care enough about
some issues to do something about them. Controversy derives from the collision of these
constituencies' different perspectives on what should happen, when, how, where, and how
much. Constituencies typically back up their political/moral commitments by allocating
resources, organizing, and generating public voices to advance their perspectives over and
against others. Controversies thus occur where different social worlds meet in arenas of
some sort.[2]

To understand controversy on a sociological level, it is important to grasp the
perspectives of all arena participants. In the reproductive arena, constituencies include the
reproductive sciences, family planning and population control worlds, religious groups, new
eugenicists and geneticists, feminist and other consumer groups focused on health,
investigators, technologies themselves and the means of their production, pharmaceutical
companies and associations, research funding sources (foundations and governments),
regulatory entities, professional associations, and so on. None of these sets of actors is
monolithic or uniform. All actors who have
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participated in the development of the American reproductive sciences are somehow
involved and implicated in controversies that affect the arena. All of the humans seek
legitimacy, authority, and power to further their causes.[®]

In the next section I lay out the illegitimacy argument more fully. Then I address the
four major realms in which controversies around the reproductive sciences have taken
place over the past century: their association with sexuality and reproduction, with
controversial social movements, with clinical quackery, and with the ability to create "brave
new worlds." I then turn to a discussion of reproductive scientists' strategies for managing
the illegitimacy of their identities and their work. Finally I examine some of the
consequences of illegitimacy for the reproductive sciences as an enterprise and for
scientists' careers.

The lllegitimacy Argument



One of the striking features of reproductive physiology as a line of scientific work was the
lateness of its development in comparison with the physiology of other major organ
systems. The most common explanation for this lateness emphasizes the illegitimacy of the
topic of reproduction: largely because of its association with sexuality, reproduction was
not considered a dignified scientific subject and therefore was eschewed by most serious
scientists. Countervailing forces were requisite for the reproductive sciences to be worth
legitimacy risks for scientists and their institutions. These forces were composed of
emergent markets for scientific knowledge about reproduction, including academic
departments of biology, medicine, and agriculture, along with birth control, eugenics, and
neo-Malthusian movements and philanthropic organizations. These social movements aided
reproductive researchers initially by placing reproductive topics at the center of public
discussion—bringing them "out of the closet" through the development of a public forum on
human reproductive issues between 1900 and 1920. The stature of many advocates—elite
groups of scientists, physicians, philanthropists, and other professionals—also enhanced
legitimacy. Subsequently, these movements became powerful and well-funded consumer
markets and sponsors of the reproductive sciences. Other major markets were animal
production industries and the medical specialties of obstetrics and gynecology, as
illustrated in Figure 4. Both animal production industries and birth control movements were
at the forefront in articulating goals of control over reproduction throughout the "Chain of
Being." The "laws of nature" could now be replaced by the scientific ingenuity of humans as
the means and mechanisms of rationalization passed from the factory to agricultural and
social life.
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"New reproductive technologies" for humans have been refined and applied since about
1970. Often initiated in earlier eras in agricultural reproductive sciences, these technologies
include artificial insemination, sex preselection by means of sperm filtration,
superovulation, embryo recovery and transfer, synchronized estrus, and genetic cloning.[®]
Over the past decades, most of these technologies have been applied as infertility
treatments in humans, adding considerably to current controversies in the reproductive
arena.

Controversy can cut at least two ways. On one hand it can thrust a field into disrepute;
on the other it can be the basis of organizing both supporters and opponents, with varied
consequences (cf. Maienschein 1994). For example, it was, ironically, the organization of
British anti vivisectionists and their legislative agenda in late-nineteenth-century Britain
that led to the founding of the Physiological Society to oppose them (Sharpey-Shafer
1927)! Similar ironies abound in the following analysis.

Association with Sexuality and Reproduction

The first realm of controversy concerns the explicit focus on sexuality and reproduction,
which is considered improper and illegitimate by at least some constituencies in most
human societies. M. C. Chang (Chang et al. 1977:434), along with Gregory Pincus one of
the developers of the Pill, said: "The connection between reproduction and sex has always
evoked a degree of emotional inhibition in both Western and Eastern countries. In early
times, except for a few embryologists, the study of reproduction was in the hands of
animal breeders and gynecologists interested in the improvement of fertility or the cure of
sterility." Consequently, the reproductive sciences, and reproductive scientists, have often
been stigmatized (Goffman 1963). The very doing of reproductive research was, to some,
"dirty work" in Hughes's (1971) sense of work that somehow impugns, sullies, and
discredits the identities of those who do it.

This impugning of identity may have very early origins. It has long been known that
the renowned English surgeon and anatomist John Hunter (1728-93) had successfully
transplanted cock testes into hens. Though he reported this only briefly, specimens remain
preserved in London. Money (1983:391-92) suggests that Hunter may have "refrained
from reporting to avoid publicity and the possible accusation of witchcraft. Fallout from the
gruesome centuries of the Inquisition had still to be reckoned with... and crowing hens and
sexually denatured men and beasts were signs of witchcraft."

The interests of the Roman Catholic Church in sex and reproduction have been



extensive (e.g., Horn 1994; Kertzer 1994). Such religious concerns were a constant
backdrop, and were sometimes foregrounded, during
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the formation of the reproductive sciences. Some of the major debates in the history of
modern science took up related controversial issues, such as that between Geoffroy and
Cuvier (Appel 1987) and between Pasteur and Pouchet (Farley and Geison 1974; Geison
1995). Both of these nineteenth-century debates raised the specter of science as
blasphemy and had what we would now refer to as "chilling effects" on certain lines of
scientific work. But it should be clear that not only the Catholic Church but also many other
religious bodies have proscribed public elaboration of the facts of sexuality and
reproduction. Such prohibitions also seep deeply into popular culture.

An early-twentieth-century example concerns the founding of the National Research
Council Committee for Research in Problems of Sex (NRC/CRPS) in 1921, which almost
foundered around issues of impropriety. According to Aberle and Corner (1953:1), "There
had been in the United States no coordinated effort to bring all the available knowledge to
a useful focus or to encourage intensive research in the field. It was in fact first necessary
to establish and defend the dignity of such studies." The first barrier confronted by the
committee's sponsors was finding an administrative home within the NRC. After the
Division of Anthropology and Psychology refused to sponsor the committee, the proposal
was then greeted coolly by the Division of Medical Sciences, despite promised external
support through Rockefeller funds. Only when a physician familiar with venereal disease
became chairman of the medical division did the proposal succeed. In ways that foretold
the future, the linkage to clinical work carried the day.

The NRC/CRPS sponsored publication of Sex and Internal Secretions (Allen, ed., 1932)
which, as described in chapter 5, was the bible of the American reproductive sciences for
fifty years. In his foreword to the third edition, George Corner (1961:x-xi, emphasis
added) observed:

The younger readers of this book will hardly be able to appreciate the full significance of such an alliance
between biologists, psychologists, and physicians on one hand, and social philanthropists on the other. It
represented a major break from the so-called Victorian attitude which in the English-speaking countries
had long impeded scientific and sociologic investigations of sexual matters and placed taboos on open
consideration of human mating and childbearing as if these essential activities were intrinsically indecent.
To investigate such matters, even in the laboratory with rats and rabbits, required of American

scientists ... a certain degree of moral stamina. A member of the ... Committee once heard himself
introduced by a fellow scientist to a new acquaintance as one of the men who had "made sex respectable.

"

Many early investigators who did select reproductive problems felt they were placing
themselves beyond the pale of propriety by doing so. They repeatedly stated to the
NRC/CRPS that reluctant administrators in their univer-
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sities had finally approved their proposed investigations only because they had the
backing of an NRC grant (Aberle and Corner 1953:89). Frank Lillie (1938:68-69) wrote:
"We are accustomed in our free society to hold that the development of all science is good;
in certain countries less free it is ruled that only those aspects of science that contribute to
their special national ideologies are good. But there is agreement that in science is power.
... [Yet science] has often had to fight its way ... [and] restrictions are placed on the
teaching of the facts concerning human reproduction.”

On a more humorous note (and humor is a key strategy used by reproductive scientists
to manage controversy), Carl Hartman reported that his paper "How Large Is the Human
Egg?" was rejected by the Ladies' Home Journal as too close to the pornographic! It ended
up in Scientific American . Further, when George Streeter, the head of the Carnegie
Department of Embryology, was asked to give a public talk about human developmental
anomalies, he was cautioned not to use the word uterus . For Solly Zuckerman's lecture
before the Royal Society, "he was told he must not use the term menstrual cycle as laymen
would be present and even women!" (Hartman 1967:6).

The uproar in the 1950s over Alfred Kinsey's research demonstrates the continuity of



opprobrium adhering to sex-related topics (Pomeroy 1982). It cost Kinsey some of his
research funding. George Corner (1981:316), then chair of the NRC/CRPS, reported that
when the Rockefeller Foundation was under attack as a left liberal organization by "rabid
anti-Communists of the McCarthy type" during the early 1950s, Dean Rusk, the head of the
foundation, surreptitiously called him. Rockefeller Foundation support of Kinsey through
the NRC was soon terminated.

The association of the reproductive sciences with issues of sexuality and sex education
remains highly problematic today (e.g., Booth 1989; Holden 1989). In 1991, a major study
of human sexuality, led by sociologist Edward Laumann of the University of Chicago, was
defunded by the National Institute on Child Health and Human Development (NICHHD) of
the National Institutes of Health (NIH). Intended to update Kinsey's research, now over
forty years old, the research was also intended to improve AIDS prevention education.
Laumann responded that it "challenges the integrity of the whole system of peer review. It
represents a chilling of the scientific discipline" (Moffat 1991:1483). A much abridged study
has been completed (Laumann et al. 1994). On the lighter side, a recent joke does
illustrate change: A man goes into a drugstore and says to the druggist, "I'll have a dozen
condoms, please." Then he leans forward and says, under his breath, "And a pack of
Marlboros" (Treichler 1993).

The stigmatization of the reproductive sciences because of associations with sexuality
could be viewed as a self-constructed and self-serving myth used rhetorically by scientists
to improve their status. However, the histori-
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cal record supports scientists' claims to being hobbled in the competition for respect
and resources.[”1 Of course, this does not mean that their stigmatization did not also help
their cause in some situations, especially with certain funding sources. Scientists' appeals
for support assuredly drew upon this aspect in constructing "progressive" research
programs (e.g., Aberle and Corner 1953).

Association with Controversial Social Movements

The reproductive sciences have long been associated with the birth control, eugenics, and
population control movements, and thus both directly and indirectly with national and
international imperialism. All three social movements share the goal of enhanced control
over human reproduction, although their emphases differ considerably. Separating
sexuality from reproduction is controversial, and all three of these science-based social
movements have sought to do so for over a century. During the first half of this century,
American reproductive scientists valiantly attempted to distinguish their work from these
quite controversial movements. But after World War II, this became increasingly difficult
and, for many reproductive scientists, an undesirable strategy. The association of the
reproductive sciences with these controversial social movements has been complicated,
producing both positive and negative consequences for those sciences. Initially, these
movements generated much support, funding, and legitimacy for the scientific study of
reproductive phenomena. But they have also served to mobilize oppositional and/or critical
movements focused on five major issues related to the reproductive sciences:
contraception, abortion, sterilization, infertility services, and reproductive (especially fetal)
research.

Historically, Roman Catholic and other religious groups have opposed the reproductive
sciences as enhancing the capacity for intervention in natural processes, viewed by them
as sinful. There have been papal encyclicals against abortion (Mohr 1978:186-87), against
sterilization for contraceptive eugenic purposes (Editor 1931:73), against "unnatural”
methods of contraception, and against infertility treatments (E. Moore 1931; Dienes 1972).
Birth control advocates were highly sensitive to Catholic objections, and a significant
impetus in the 1940s to rename the movement "family planning" and/or "planned
parenthood" and to begin offering infertility services was intended to address Roman
Catholics and gain legitimacy (Gordon 1976; Reed 1983). "Morality is first and foremost a
matter of how things are named" (Schneider 1984:182).

The fight for legal abortion, like that for legal contraception in the United States, was
long, is ongoing, and has become violent to the point of full-blown terrorism and multiple



murders.[8] The antiabortion movement has increasingly extended its objections to
contraceptive research and to
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federal and state distribution of contraception through family planning programs (e.g.,
Rosoff 1988). There has clearly been a chilling environment in the United States for RU486,
the "French abortion pill," also used as a morning-after pill, although it is now being tested
here.[?]1 Moreover, antiabortionists' increased use of fetal imagery in popular appeals has
had negative consequences for fetal research on reproductive and other problems (CIBA
Foundation 1986; Petchesky 1987), although reproductive and other scientists have
developed new guidelines for such research (Gerrity 1993; Annas and Elias 1989).

Sterilization abuse—terminating the reproductive capacity of women and men without
their full knowledge, understanding, or consent—has a long history in the United States
that has done little to advance the reproductive sciences. Eugenic sterilization laws of the
first half of the twentieth century, aimed largely at institutionalized retarded and mentally
ill people, fell into disrepute with the rise of the Nazis. Further controversies related to
sterilization without consent have erupted, concerning "Mississippi appendectomies" in the
American South during the civil rights movement, several cases of abuse of Black, Mexican,
and Native American women during the 1970s, and cases involving poor women in Puerto
Rico and Central America. Then and now these controversies are reinvoked via "temporary
sterilization" threats to welfare mothers, including requiring use of implanted
contraceptives such as Norplant. To many communities, especially communities of color in
the United States and elsewhere, the reproductive sciences and their technoscientific
products are viewed as tools of racist repression and coercion.[t°]l It was no accident that
The Bell Curve took up the fertility of African-American and Latina women along with IQ
(Herrnstein and Murray 1994), despite scientists' repudiation of any biological "meaning" of
race.

Over time, the association of the reproductive sciences with controversial social
movements has both benefited the reproductive sciences and entrenched them ever more
deeply in highly controversial arenas. In the eyes of some constituencies, it has made
reproductive scientists "moral entrepreneurs" (Becker 1963) by the very nature of their
work.

Association with Clinical Quackery

The third realm of controversy is the historical and contemporary association of the
reproductive sciences with clinical quackery and problematic or hotly debated treatments.
The modern form of this association began with one of the "founding fathers" of the
modern scientific study of reproduction, Charles-Edouard Brown-Séquard (1817-94). This
renowned French neurologist and physiologist taught in the United States, did major work
on the adrenal glands, and assumed famed physiologist Claude Bernard's

— 243 —

chair at the Collége de France upon Bernard's death in 1878 (Olmstead 1946). In
1889, he made the following announcement: "I sent to the Society of Biology a
communication, which was followed by several others, showing the remarkable effects
produced on myself by subcutaneous injection of a liquid obtained by the maceration on a
mortar of the testicle of a dog or of a guinea pig to which one has added a little
water" (Medvei 1982:289). Many people thought this could be the start of something big.
As documented by Borell (1976a:309): "Within weeks, testicular extract was being given to
patients with every kind of illness. Within two years, many physicians thought that not only
the testes but every organ of the body possessed some active principle which might be of
immediate therapeutic value. Organotherapy, or the method of Brown-Séquard, as it was
often called, came to be the therapeutic hope of physicians from Cleveland to Bucharest."
Brown-Séquard had considerable scientific stature—he was a fellow of the Royal College of
Physicians, a Fellow of the Royal Society, and recipient of an honorary degree from
Cambridge University (Medvei 1982:291). Three weeks after his announced use of
testicular extract, the British Medical Journal snidely reported it in an article titled "The



Pentacle of Rejuvenescence," referring to a symbol used in magic (Borell 1976b).
Reflecting on these events some years later, the reproductive endocrinologist Herbert
Evans said, "Endocrinology suffered obstetric deformity in its very birth" (Borell 1978:283).

Shortly after Brown-Séquard's work, the discovery that extracts of thyroid alleviated
myxedema (1891) and the identification of adrenaline (1894) and secretin (1902) added
fuel to the organotherapy fire between clinicians and laboratory scientists. The "use of
organ extracts by practitioners ... quickly outstripped study of these same preparations by
experimentalists" (Borell 1985:3). Both were viewed as new miracles of scientific medicine.
Sensationalism endured. Well into the 1920s, Harvey Cushing of Harvard was still
concerned about practitioners' prescription of dubious substances to "credulous
people" (Medvei 1982:504). Another endocrinologist wrote: "Certain therapeutic products
are particularly suited to the game of racketeers. ... The products of the endocrine glands
are also particularly adapted to exploitation" (Pottenger 1942:846). The resulting "tension
between the clinic and the laboratory became a major feature of the early years of
endocrinological research"; this was especially true with regard to the evaluation of
extracts of the tests and ovaries, where "particularly controversial therapeutic claims were
made" (Borell 1985:4).

Two other ultimately hormonal interventions to achieve rejuvenation—also both for
men—were popular. One was a surgery that internally opened the vas deferens so that
sperm were resorbed rather than exiting the body. Perfected by Eugen Steinach in Vienna,
the technique was informally called the "Steinachschnitt" (Steinach-cut) in a play on words
echoing
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"Caesarschnitt" for Caesarian section in women. (Later, Hitler's forced sterilizations
were called "Hitlerschnitts.") A number of well-known men underwent this surgery,
including Freud (Sengoopta 1993). American reproductive scientist Carl Moore at the
University of Chicago engaged in prolonged debate with Steinach about his claims of
hormonal antagonism on which this surgery was based.

The most outrageous therapeutic claims were made in what came to be called "the
monkey gland affair" (Hamilton 1986). Several practitioners transplanted monkey and
other testes into men, sheep, prize bulls, horses, and dogs for purposes of sexual and
geriatric rejuvenation. The most renowned practitioner was Serge-Samuel Voronoff,
Russian émigré to France, a surgeon who held an appointment in physiology at the Collége
de France. Voronoff began his testicular transplantation practice in 1917, operating on
hundreds of men and animals in Europe and the Middle East through 1930, when the
surgery began to lose credibility. Another major practitioner was the American John R.
Brinkley, who advertised his goat gland transplants on his own radio station in rural Kansas
and ran for governor. Despite his dubious medical credentials, Brinkley became a
millionaire. Other practitioners used similar approaches. Interestingly, it was agricultural
scientists who first seriously criticized Voronoff's lack of scientific method in his efforts to
create "supersheep." They especially criticized the omission of random selection for
treatment and the lack of control groups. Scientific developments also contributed to the
gradual abandonment of the surgery, notably animal studies of the actual effects of
testosterone and Mayo clinic research on graft rejection that essentially repudiated the
effectiveness of glandular grafting (Hamilton 1986:136-37). But the popular press was
riveted and created an intense public discourse (Rechter 1997). That discourse echoes
even today in connection with DHEA, the new candidate for "the hormone of youth."
Samuel Yen and Etienne E. Baulieu, the latter famous for his work on the development of
the abortifacient RU486, are pursuing trials of DHEA (Perlman 1995). In 1997, the National
Institute on Aging began distributing public service announcements for TV and radio
warning men of the potential dangers of hormones such as DHEA and melatonin
(Rosenblatt 1997).

Why did these extracts and surgeries seem so reasonable to so many—scientists,
physicians, and lay people alike? The promise of clinical endocrinology was at its height.
Organotherapy had achieved signhal successes with insulin and thyroid extracts. And
transplantation techniques had been pioneered by Nobelist Alexis Carrel of the Rockefeller
Institute. Glandular transplantation linked these cutting-edge sciences in clinical practice,
for it made both common and medical sense that transplanting a gland would have
beneficial effects. Moreover, specific testicular therapy to aid rejuvenescence and sexual



capacity built upon John Hunter's eighteenth-century
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transplantations and Brown-Séquard's technique of ingesting testicular extracts for
these purposes. Medical miracles were becoming commonplace. Last, and very far from
least, as Sengoopta notes (1993:55), "Much of this research was conceived along accepted
scientific doctrine of the time."

In its effects on the legitimacy of the sciences, organotherapeutic sensationalism cut
two ways. On the one hand, according to laboratory scientists, it cast an illegitimate pall
over endocrinology through continued association with quackery. On the other hand, it
brought publicity to the science of hormone study as offering great clinical promise. When
more biologically controlled substances were found specifically effective, prestige was
heightened. Sensational or not, endocrinology was cutting-edge research, and the
reproductive sciences benefited from the association, especially between the two world
wars.[21]

Subsequently a wide array of drugs and clinical treatments, developed through the
reproductive sciences and built upon principles of organotherapy, have caused serious and
extended controversies of several types. In the late 1930s, diethylstilbestrol (DES), a
synthetic estrogenic substance, began to be used for numerous "female problems"
associated with reproduction. Its carcinogenic risks were ignored by clinicians despite
researchers' repeated publication of evidence.[*2] One use was in estrogen replacement
therapy (ERT) for menopausal women, the sequelae of which have included cancer and
other serious problems, generating heated debate about its necessity and the means used
to convince patients of its worth. Prescription of ERT is much higher in the United States,

with its for-profit health system, than, for example, in the British National Health Service.
[13]

ERT was specially promoted from the outset, as the following excerpt from an article in
Fortune Magazine on "Abbott Laboratories" (1940:62) illustrates. The article describes a
(seemingly fictitious) meeting between "Mr. Miller," the Abbott traveling sales
representative (or "detail man"), and "Dr. Brush":

The subjects of vitamins and sex hormones came up without any effort; everybody was talking about
them these days. ... Mr. Miller felt encouraged to chat with assurance about epithelial stimulation, the
work of Doisy, and the definition of the International Units; wisely ducked all discussion of dosage
(because of the trickiness of the substance), and offered to have the medical director in Abbott's home
office write to Dr. Brush. Estrone was too expensive for routine sampling, but Miller resolved to wangle a
half-dozen 1-mg. ampoules ($4.89 wholesale) for Dr. Brush if he could.

Thus was Brown-Séquard's organotherapeutic tradition sustained in Fortune Magazine
a half century later, as was the controversy.

Even more provocative of controversy were the sequelae of the use of DES by
pregnant women to prevent miscarriage, begun during World War
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IT and approved by the FDA in 1947. Because DES had not been patented, it could be
distributed for profit by any pharmaceutical company. Again, warnings of serious problems
were ignored, only to resurface in 1971 with diagnoses of adenocarcinoma of the cervix in
daughters of women who took DES in pregnancy, various congenital sexual abnormalities
in their sons, and higher rates of infertility in both. Probably about 20,000 to 100,000 DES-
exposed babies were born every year between 1960 and 1970 (Bell 1980:6). More than
sixty-seven different brand-name preparations containing DES and related substances may
have been prescribed to pregnant women.[241 A strong "victims" movement for education,
research, and improved clinical treatment has extended the controversy.[5]

DES had major consequences in agriculture as well. It was widely used in feedlots
during the 1950s and 1960s to accelerate weight gain in cattle. The original research for
this had been undertaken at Iowa State College and, in 1954, "according to [Wise]
Burroughs, placing 11 milligrams of the hormone in the daily ration ... 'resulted in 37
percent faster gains, 15 percent greater corn consumption, 20 per cent less feed required
per pound of gain, and 1/6 less costs per pound' ... [with] no side effects during the



feeding period. ... Word leaked out that something big was afoot at Iowa State," and
promotion of DES was extensive (Marcus 1993:81-82; 1995). As late as 1978, over thirty
tons of DES were used annually as an animal feed additive because it dramatically reduced
the costs of meat production. In 1979 the FDA withdrew its approval for feedlot use when
DES was detected in edible tissue as long as seven days after administration. DES
implants, however, were used illegally after that date, causing further controversy. Some
breast cancer activists attribute the recent rise in breast cancer rates in the United States
to consumption of additives such as DES in meats and other foods. "Natural" beef,
guaranteed to be unexposed to additives, has been one industry response, a particular
market niche.[z¢]

Contraceptives such as the Pill, IUDs, and injectables like Depo-Provera have also
generated many public, heated, and prolonged controversies since the 1930s. Contested
issues have included the general morality of contraception, the ethics of contraceptive
testing and distribution in Third World countries and other areas with limited medical
follow-up, coercion into use, medical risks to users, and fears of "medicalization" of
women's health.[2”1 Women's health movements in the United States and transnationally
have mounted powerful campaigns against the birth control pill (Seaman 1969/1980;
Ruzek 1978); against FDA approval of Depo-Provera as a contraceptive (Rakusen 1981;
National Women's Health Network 1985); and in support of women maimed and killed by
the Dalkon Shield IUD (Mintz 1985; Grant 1992; Hicks 1994). Seemingly all IUDs are
capable of causing infections that can lead to infertility, a risk vehemently noted by more
cautious clinicians in the 1930s. Only a very few IUDs are currently on the U.S.
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market. One company planning to manufacture and distribute another kind will not
carry product liability insurance and will be fiscally structured so that it can quickly go into
bankruptcy while protecting its assets should consumer product liability grow too costly
(Klitsch 1988).

The most recent controversies surrounding contraception center on hormonal implants
(notably Norplant) and on vaccines. Norplant, which is effective for about five years,
consists of six Silastic rods containing the progestin levonorgestrel. The rods are implanted
in the upper arm during outpatient surgery. Developed by the Population Council and
produced since 1983, the implants had been used by about half a million women by 1990.
In poorer countries, the major medical risks are anemia and liver problems; many women
may also be coerced into using the implants (a problem also common in the West).
Difficulties in removal are common (usually because of extensive scar tissue buildup at the
implant sites). There have been claims as well that clinical trials did not obtain adequately
informed consent from participants.

In addition to implants, several vaccines focused on intervening in the action of sperm,
eggs, and (especially) hormones are coming into use. The risks here are autoimmune
diseases, compromised immunity adding to AIDS risks, unwanted permanent sterility, and
risks to fetuses of unknown or subsequent pregnancy. Both implants and vaccines require
more elaborate health care systems than are available in much of the world. Provider
refusal to remove Norplant during clinical trials in Egypt despite repeated requests was
documented. Some women's health groups have called for research on vaccines to be
stopped completely, especially because of the associated increased risk of AIDS and other
sexually transmitted diseases. Numerous suits involving problematic removal of Norplant
have been filed in the United States, with considerable national media coverage, even
though the implant has only been available for a short time.[28]

Today, American pharmaceutical companies consider federal regulation of
contraceptive research and development so stringent, and the risks of product safety
liability so high, that few are willing to undertake such work (e.g., Mastroianni, Donaldson,
and Kane 1990). A movement for federal sponsorship of private pharmaceutical
contraceptive research and development has been growing.[*¢l The days of birth control as
a modern medical miracle are over.

Thus not only those who oppose the use of birth control but also health care
consumers seeking safe and reliable modern scientific contraception and other
reproduction-related medications and treatments have objected to the reproductive
sciences.[221 Many feminists consider it no accident that no hormonal or implantable
contraceptives have been developed for men (Lissner 1992) in the thirty-five years since



the start of the "Contraceptive Revolution." Many believe the exclusive focus on women
reflects a sustained
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intentionality on the part of developers that women should bear the burden of
contraception as well as of pregnancy and birth. Certainly the many agencies sponsoring
contraceptive research during these decades have not strongly promoted development of
male methods (Oudshoorn 1995, 1996b, 1997a). An ambitious national and transnational
infrastructure of women's health groups has emerged, consisting largely of
nongovernmental organizations committed to improving the situations of women
concerning contraception and health broadly conceived. Part of their task is technology
assessment and organizing resistance as appropriate. Despite over twenty-five years of
such efforts, feminist women's health activists in interaction with reproductive scientists do
not feel heard or understood. A recent paper was titled "Are We Speaking the Same
Language? Women's Health Advocates and Scientists Talk about Contraceptive
Technology" (Germain 1993). In these spheres of activity, controversy is quite unlikely to
abate. Instead it could intensify.[21]

Other reproduction-related treatments, such as infertility treatments, have been
extensively scrutinized over the past decade. One study placed the average cost of in vitro
deliveries at $72,000 (Associated Press 1995). Misrepresentation of conception and
delivery rates has been a grave charge against some facilities, leading to new legislative
efforts at regulation of a range of laboratory practices (Gerrity 1993). Laboratory
registration, certification, inspection, and participation in proficiency testing are all now
(varyingly) mandated by law, affecting reproductive endocrinology, andrology, and
embryology. Several professional societies collaborated in developing the new regulations.
Still, public and media opinion are mixed at best. While in 1996 the New York Times ran a
front-page series on the miracles of infertility treatments (Gabriel 1996), the Ladies Home
Journal ran a critical piece focused on the high costs for patients and high profits for
service providers (Fessenden 1996).

The reproductive sciences have long been associated with an array of practices that
can be described as quackery and with medical interventions that have been disastrous for
patients/consumers. Some of these disasters were scientifically unnecessary. The lack of
accountability, other than through product liability (itself now threatened by federally
imposed limitations in the United States), seems to place the reproductive sciences quite
visibly outside the social order—at risk of a continuing reputation as "outlaw science."

Association with "Brave New Worlds"

Since the turn of the twentieth century, the reproductive sciences have been associated by
some constituencies with creating "brave new worlds," evoking Huxley's (1932) dystopia.
Here the reproductive sciences are viewed
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as rupturing the situatedness of human reproduction in "nature," as "natural" and
properly inviolate phenomena. The reproductive sciences thereby challenge or threaten the
"natural order" of life. They substitute a technological order, usually with scientists "at the
helm," as Sanger put it. Such accusations have taken many forms over the years.

The first dramatic events in this realm were Jacques Loeb's experiments in artificial
parthenogenesis. In 1899, Loeb succeeded in artificially producing normal larvae from the
unfertilized eggs of the sea urchin by altering the inorganic salt solutions in which the
urchins lived. This process had formerly required the sperm of the male urchin. Suddenly
the physical chemistry that Loeb believed should be the basis of modern biology "could be
a tool for altering the basic process of reproduction” (Pauly 1987:93). Loeb was a major
public figure in turn-of-the-century biology who held a humber of prestigious university
positions at Chicago, Berkeley, and the Rockefeller Institute. He has come to symbolize
both the pioneering and the ultimate success of reductionist approaches in the life
sciences, such as molecular biology. Loeb served as the model for the modern research
scientist in Sinclair Lewis's Arrowsmith . His work brought him both scientific fame and



popular notoriety as a modern Faust through popular accounts of his work in
newspapers and magazines. Loeb believed that control over both heredity and reproduction
could and should be achieved. Moreover, as Pauly notes (1987:94): "The invention of
artificial parthenogenesis represented an attack on the privileged status of natural
reproduction. ... The possibility of human parthenogensis, the sort of basic social
reformation to which science could provide the key, was evident from the start. Artificial
parthenogenesis was a vindication of Loeb's hopes and a model for science to come, in
which biologists would constantly work to reconstruct the natural order to make it more
rational, efficient and responsive to the ongoing development of engineering science." Such
programs for "man remaking the world in his own image" have not always been well
received.

Gregory Pincus was one of the next generation of biologists to carry Loeb's mantle.
Unlike Loeb, Pincus became a full-fledged reproductive scientist. Born into a family of
agricultural scientists, he brought practical as well as theoretical concerns to bear upon his
work. Pincus's early efforts focused on artificial insemination, in vitro fertilization, and
artificial parthenogenesis. In 1934, his work on in vitro fertilization became a hot media
item. The story on the science page of the New York Times contained the headline "Rabbits
Born in Glass: Haldane-Huxley Fantasy Made Real by Harvard Biologists." This referred
directly to Huxley's (1932) work Brave New World , which itself was based on a book by
British geneticist J. B. S. Haldane.[22] In 1936, Pincus declared that he had succeeded in
producing artificial parthenogenesis in the rabbit. The media renamed the process
"Pincogenesis," which may well have been a form of red-baiting given
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Pincus's progressive politics. Whether Pincus had actually succeeded has been hotly
debated.[22] Regardless, reception of this work by the media was dubious and sometimes
highly negative, making it important for our understanding of the illegitimacy of the
reproductive sciences. This was in sharp contrast to the neutral to miraculous portrayals
that had greeted Loeb's similar efforts in an earlier era when the miracles of modern
science were unquestioned. An article on Pincus's work in Collier's in 1937, titled "No
Father to Guide Them," combined antifeminism, anti-Semitism, and criticism of the "tricks"
that biologists were playing on nature in what historian Reed (1983:323) termed a "subtle
but vicious report." The article caused a sensation in Cambridge. Pincus was soon denied
tenure at Harvard and eventually ended up at the Worcester Foundation for Experimental
Biology (Pauly 1987). It was there Margaret Sanger and Katharine McCormick went in 1953
to get him to continue his work on reproduction that led to the Pill (as described in chapter
6). Pincus was thus connected with two realms of reproductive scientific controversy—
problematic treatments and brave new worlds. Squier (1995) characterized such early
twentieth-century visions as "babies in bottles."

More recent reproductive science applications such as artificial insemination, in vitro
fertilization, embryo transfer, superovulation, sex preselection, and related technologies in
humans, including their use in surrogacy arrangements, have received constant media
coverage over the past decade. On the one hand, consumers both recognize and express
appreciation of the daring of reproductive scientists. For example, an unsolicited letter to a
developer of sex preselection techniques said, "Thank you for being brave enough to
develop your sperm separation technique. I'm sure you get threatening mail saying you
are tampering with a divine process." Another consumer wrote, "It must take much
bravery to even enter such 'sacred ground' as sex selection" (Chico 1989:224). In the
United States, sex selection is generally sought for a third or later child of the other sex
than those already produced by the couple. In India and China, on the other hand, sex
ratios have already changed because of the wide application of sex preselection to detect
and abort female fetuses (Luthra 1994; Greenhalgh and Li 1995).

Tampering with fetuses in fetal tissue research, surgery, and/or treatment is also
controversial. To date, fetal tissue research has yielded treatments for Parkinson's disease
and certain cancers; it is also being pursued for wound healing interventions, since fetuses
themselves heal without scarring. Regulation of this research has been a key concern in
the West; there have been prohibitions against such research in the United States and
elsewhere. While still rare, fetal treatment and in vivo surgery also raise ethical, political,
and financial issues—concerning not only the fetuses but also the
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women in whom they are embedded. These issues are likely to expand in the future,
and the fetus will become even more a site of controversy.[24]

Genetic screening, testing, and therapies are widely recognized as controversial for
moral, political, economic, and many other reasons—including the problematics of
screening accurately. New approaches to screening are routinely sought; in the United
States, state organizations proliferate, offering increasingly elaborate testing to more and
more pregnant women while not having any "treatment" to offer other than abortion for
fetuses with many serious hereditary conditions.[?5]

But human cloning and related genetic manipulations stand out as the most radical and
controversial interventions made possible by the reproductive sciences to date—long
anticipated by science fiction (Bann 1994). They offer not only the modern potential to
control life but also the postmodern potential to transform life itself. Brave new worlds
indeed were heralded by the media fanfare given to Dolly, the Scottish sheep cloned in
1997. Time Magazine led off its primary coverage: "One doesn't expect Dr. Frankenstein to
show up in a wool sweater, baggy parka, soft British accent and the face of a bank clerk.
But there in all banal benignity he was: Dr. Ian Wilmut, the first man to create fully formed
life from adult body parts since Mary Shelly's mad scientist" (Krauthammer 1997:60-61).

What is scientifically special is that this sheep was made by cloning from adult cells,
not embryonic cells. She was named after Dolly Parton because she was cloned from
mammary gland cells. Cloning by splitting embryo cells has been done for years and is
routine in the cattle industry. This process creates identical twin or multiple embryos from
the sperm and eggs of known parents. Figure 6 shows this process in cattle. Human
cloning through embryo splitting received an "amber light" in 1994 in the United States
from the National Advisory Board on Ethics in Reproduction (1994). This kind of cloning is
viewed as highly desirable by most infertility physicians and their patients/consumers,
since fewer surgical and hormonal procedures on women are needed to produce multiple
embryos, while still increasing chances for successful conception, implantation, and birth.

In contrast, the capacity to clone from adult cells means one can know in advance
many aspects of the outcome by knowing the living organism itself. As explained in Time ,
"With adult-cell cloning, you can wait to see how well an individual turns out before
deciding whether to clone it" (Nash 1997:64). If embryo cloning has offered an array of
economic advantages, adult-cell cloning is even more promising. A Wall Street Journal
headline asked, "Who Will Cash In on Breakthrough in Cloning?" The article answered that
a tiny company could emerge a big winner (Krauthammer 1997:60). Wilmut did patent his
process before announcing it to the world.

In addition to "simple cloning," genes in sperm can now be altered,
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"passing the changes to the animal's progeny ... [and] bring[ing] the brave new world
of gene manipulation hurtling ever closer" (Kolata 1996). The means of accomplishing
genetic selection have recently been termed "trait-selection technologies" and justified in a
legal journal on the grounds of man-made evolution (Jones 1993). What Hartouni (1997)
calls "replicating the singular self" profoundly violates assumed "natural" features of
familial and individual identity. The social body is deeply threatened if not torn asunder.
Yet "in vitro man" has already been to some degree domesticated if not displaced by media
images of "the desperately infertile." "The border over which cloning intensifies reflection,
in other words, is hardly untrafficked territory" (Hartouni 1997:130). Regardless, cloning
and genetic manipulation are quite likely to be the most controversial of all reproductive
technologies, exceeding in the twenty-first century the controversy surrounding birth
control and abortion in the twentieth.

But it is not only manipulations of humans which have been highly controversial in
terms of creating "Brave New Worlds" where life itself is transformed. Agricultural
reproductive scientists have also been the focus of controversies posed by animal rights
movements, by ecological groups concerned about the costs and safety of protein derived
from meat and dairy products, and by groups concerned about the "pharmaceutical farm,"
biotechnologies, the survival of small farmers, and related issues. Scientists'



biotechnological creation of a "leaner" pig that could not stand up and was also
otherwise deformed did little to reduce such controversy. Genetically engineered calves
have been more successfully reproduced with embryosplitting techniques.[?¢1 Interspecies
pregnancy by means of in vitro fertilization is another focus of recent research (Fields
1992) that is likely to engender even greater controversy. Tensions here are likely to be
generated in part by the reproduction programs in zoos for endangered species by in vitro
fertilization with gestation in other species. Nonhuman primates are likely to be further
colonized for transplantation purposes rather than as surrogates for human mothers.

Growth hormone controversies have also been especially heated. Growth hormone,
"discovered" by reproductive scientist Herbert Evans, who regularly traversed the
boundaries among reproductive, endocrinological, and nutrition research, has recently
found new applications. Bovine growth hormone (recombinant bovine somatotropin) can
dramatically increase milk production in cows. Although it has been approved for use in
American dairy cattle, the possibility of complications both in the cows and in people who
eat their products has aroused criticism.[?2721 Human growth hormone has also come under
attack (Cassidy 1991). Currently Genentech is being sued for racketeering because of its
methods of promoting sales (Bloomberg Business News 1994).
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While not causally attributable to the reproductive sciences, the recent and ongoing
controversy about the human sperm count implicates those sciences. A book called Our
Stolen Future: Are We Threatening Our Fertility, Intelligence and Survival? A Scientific
Detective Story (Colborn, Dumanoski, and Myers 1996), with a foreword by Vice President
Al Gore, has been widely reviewed. The news has been full of related coverage (e.g.,
Kolata 1996). The gist of this issue is whether and/or how severely the human sperm count
has been reduced by environmental toxins of various kinds. The sperm counts of different
countries have been pitted against one another in newly nationalized measurements of
masculinity. The reproductive sciences have responded with proposals to implant frozen
human sperm in an animal host such as a rat or mouse that would then produce the
donor's sperm. Researchers have already successfully transplanted testicular stem cells
across the species barrier (Avarbock, Brinster, and Brinster 1996). Such manipulations are
guaranteed to deepen the controversial status of the reproductive sciences.

The reproductive sciences in biology, medicine, and agriculture are each and all quite
controversial and illegitimate. Almost every moment in the reproductive process offers an
opportunity for contested intervention. Different constituencies are distraught for different
reasons. Conservative leaders, along with Catholic and fundamentalist theologians, object
to interventions in "natural" processes (e.g., Dienes 1972). Some feminists view these
technologies as rendering women as breeders on the one hand, while potentially denying
them motherhood on the other by developing artificial wombs, and as raising a host of
both medical and ethical problems.[281 Others are concerned about the high costs of these
technologies, which typically are not covered by insurance, both as they compare with
costs of health care in general and because poorer people are less likely to have access to
them.[2°] Disabled communities have found much to object to in terms of both their access
to and applications of reproductive technologies. Disabled people have often been the focus
of eugenic efforts to prevent and/or dissuade them from reproducing. Some disabled
people also view genetic screening for certain disabilities, with abortion as the preferred or
only treatment, as direct attacks on disabled fetuses—people-to-be. Lawyers and ethicists
are also kept rather busy addressing these issues.[2°]

Of all the controversial realms in which the reproductive sciences have been
embedded, their association with "brave new worlds," the capacity to radically manipulate
and even create new forms of life, from nude mice to "designer" humans, is the most
significant. The capacity to manipulate both human and animal capital and liabilities is truly
revolutionary (Austin and Short 1972/1986). While the first three realms of controversy are
distinctively modern, the capacity to create "brave new worlds" bridges modern
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and postmodern approaches to reproduction. It is characteristic not only of the past
but even more so of the future. The illegitimacy of the reproductive sciences is thus not
likely to abate.



Managing lllegitimacy

Reproductive scientists have used a variety of strategies to manage their illegitimate
and/or controversial status and to obtain funding across these highly varying historical
conditions. First, and on a continuing basis, they drew upon the cultural authority of
science. Biologists such as Frank Lillie of Chicago, Emil Witschi at Iowa, Frederick Hisaw at
Wisconsin and Harvard, and many others provided this counter to illegitimacy challenges.
The membership of key reproductive scientists in social elites was also important (Borell
1987a). This phenomenon can be viewed as to some degree parallel to the ways in which
physicists are said to have lent social, scientific, and cultural authority to molecular biology
(Keller 1993). In Hall's (1974:92) words: "Men ambitious for a scientifically respectable
study of sex recognized that its basis must be broadly biological and independent of human
interest or subjective experience. ... [T]his was a liberal position, and liberated biology as
an autonomous science ... the biological scientists of the twenties did not create social
policy, but, driven by internal pressures for a respectable science, they created an
increasingly biochemical science whose voice spoke with ... the 'magic' of esoteric
authority."

Using another management strategy, reproductive scientists have assumed positions of
cultural and moral authority and brought voices of calm moderation, as the "hallmark of
science," to bear upon controversial issues of reproduction and sexuality. They have
addressed both popular and highly educated audiences through their writing. The moral
propriety of some early reproductive scientists, such as Lillie and Corner, was also
unquestionable. They quite intentionally turned these personal advantages to the
advantage of the wider enterprise.[31]

Some early reproductive scientists pursued another strategy, protecting their personal
careers by simultaneously doing other less controversial but related research. This research
often involved the anterior pituitary gland, which produces both reproductive and other
hormones. This discovery linked reproductive endocrinology with general endocrinology in
endocrinology's heyday in the 1920s and 1930s (as discussed in chapter 5). For example,
Bernardo Houssay worked on the anterior pituitary and sugar metabolism; Herbert Evans
worked on growth hormone from the anterior pituitary and on vitamins; and Oscar Riddle
worked on problems in genetics (Medvei 1982).

Considerable emphasis on understanding infertility and its treatment
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during the 1940s and 1950s simultaneously aided legitimacy and countered criticisms
of the reproductive sciences for their development of contraceptives. For some, the view of
infertility as disease has been inadequate (e.g., Pfeffer 1993; Gabriel 1996). Since about
1980, distinctive new centers for infertility services, often separate from all other
reproductive services, have highlighted this aspect of reproductive science. Such centers
typically combine both clinical and basic research with clinical services and are aimed at
particular market niches. In some, fees for clinical services partially cover research costs.
Focusing on infertility since the 1980s has again provided American reproductive scientists
with funding and has enhanced legitimacy among some constituencies, as it did in the
1940s and 1950s. Certainly this focus has "regrounded nature" in the heterosexual nuclear
family, enabling biological children and families to be made where otherwise none would
exist. However, access to such services has usually been limited to heterosexual married
couples by state regulation and/or insurance coverage. New gay, lesbian, and other family
forms have not been supported (Franklin 1995). Ironically, scientists have also recently
confronted extensive controversy over such "new reproductive technologies."

Like many other scientists, reproductive scientists have claimed that their science will
solve social problems. Aronson (1984) terms this the "scientization" of social problems, a
process similar to the "medicalization" of social problems. Of course, the key social
problems reproductive scientists in medicine and biology claim to address are those
concerned with population and reproduction. In consequence, biomedical reproductive
sciences are now inextricably linked to those realms, and their standing fluctuates with the
rise and fall of these as social problems (Hilgartner and Bosk 1988). For example, some
analysts have recently argued that concern about "overpopulation" has abated, decreasing
commitments to reproductive research that would help to solve such problems (e.g.,



Djerassi 1992). The American controversy over abortion led to prohibitions against
funding research into any method that may be used to induce abortion or improve abortion
techniques (Lincoln and Kaeser 1988). It also isolated the reproductive sciences more
generally. The now-routine headlines about developments in one reproductive technology
or another serve as a series of dramatic public events, keeping the arena "hot."

For over a century, reproductive scientists managed their controversial status,
developing strategies and tactics to handle their divergent audiences and constituencies
and at times suffering the painful consequences. Problems are moved from the front to the
back burner and vice versa, depending in part on the pragmatics of the current situation.
[321 Meanwhile, the mantles of Loeb and Pincus have been appropriated by colleagues in
Britain, Australia, Sweden, India, and elsewhere as American preeminence in the
reproductive sciences dims and the global scientific economy rises
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in more "hospitable" environments (Atkinson, Lincoln, and Forrest 1985). The crisis of
scientific authority is intersecting with the fiscal crisis of the state, and a radical
restructuring of the international scientific economy is in process.

Consequences Of Controversy And lllegitimacy

The controversial and illegitimate status of the reproductive sciences has been
consequential for those sciences in terms of both scientific recognition and access to
research funding. Recognition of the achievements of reproductive scientists has been
limited, possibly because of the problematic status of the field. Despite the momentous
nature of their "discoveries," there were fewer Nobel Prizes and a seemingly lower rate of
election to honorific societies than might be expected. For example, between 1926 and
1940, the years Guy Marrian called the "heroic age of reproductive endocrinology" (Parkes
1966a:xx), there was no Nobel Prize in medicine or physiology for explicitly reproductive
research.

Instead, there seems to have been a pattern of awarding the Nobel Prize to
reproductive endocrinologists for work only tangentially related to reproductive
endocrinology. In 1939, for example, Adolf Butenant in Germany, who had done
considerable reproductive endocrinological research, won the Nobel Prize in chemistry with
Leopold Ruzicka for changing cholesterol into a synthetic duplicate of natural testosterone
(Reed 1983:314; Maisel 1965:37). And in 1947, Bernardo Houssay, another investigator
who had worked on reproductive problems, was awarded a Nobel Prize for studies
demonstrating the importance of the anterior pituitary in sugar metabolism (Medvei
1982:505). And many investigators have argued, on behalf of others if not themselves,
that the Nobel Prize was deserved by several reproductive scientists who did not receive it,
including George Corner and Herbert Evans.[231 In addition, fewer American investigators in
the reproductive sciences were elected to the National Academy of Science than might
have been expected (Long 1987:266). And despite many honors, the British "father" of the
reproductive sciences, F. H. A. Marshall, was never promoted to professor (Medvei
1982:776; Biggers 1991).

Nor was Margaret Sanger ever honored by her own country. She was a candidate for
the Presidential Medal of Freedom in 1965, but President Johnson declined to make the
award because of "certain difficulties." The Johnson administration policy on birth control
and population control was to move ahead with a variety of programs but without publicity
to avoid confrontation with Catholic and other opposition. An award to Sanger would have
focused unwanted attention on these efforts. A letter from Lady Bird Johnson wishing her
well was the closest Sanger came to national rec-
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ognition. A testimonial dinner by Planned Parenthood advocates named her "The
Woman of the Century," which was closer to the mark regardless.[?4] As an example of the
shift to the national legitimacy of population control and the authority of science, within a
decade of Sanger's death, Carl Djerassi received the National Medal of Science from
President Richard M. Nixon in 1973, "In recognition of his major contributions to ... steroid



hormones and to their application to medicinal chemistry and population control by
means of oral contraceptives" (Djerassi 1992:72).

Funding the reproductive sciences has been highly contingent on legitimacy issues. As I
argued in chapter 7, the American reproductive sciences have received serious, solid, and
prestigious funding from a variety of sources since 1921. Different kinds of projects were
typically funded by different sources, and this is where legitimacy issues seem to have
entered the calculus. Until the 1960s, NRC funding and some minimal federal funds focused
on basic reproductive research. Contraceptive and other explicitly applied research was
typically funded by private foundations and individuals. After World War II, the burden of
funding basic science in the United States began shifting to the federal government,
especially medical research, which was supported by the NIH. But not all sciences
benefited equally or immediately. The reproductive sciences remained pariahs—excluded
from the missions of both the NIH and the National Science Foundation. Moreover, the NIH
was forbidden from funding birth control research prior to 1959 (Greep, Koblinsky, and
Jaffe 1976:367). Instead, from 1945 to 1960 the U.S. Department of Agriculture was the
major source of federal funds for reproductive research, which focused on quick and
sensitive assays for hormones, including development of the radioimmunoassay technique
in 1960.

After 1965, support from both federal and industry (largely pharmaceutical) sources
rose dramatically. The National Academy of Sciences Committee on Science and Public
Policy selected population problems as its focus in 1961 (National Academy of Sciences
1979:v). In 1963, the National Institute on Child Health and Human Development was
established in the NIH; in the view of the Kennedy administration, its mission included
sponsorship of both the reproductive sciences and fertility control research. The Rockefeller
Foundation and the Ford Foundation designated population a major area of concern, and
the World Health Organization began supporting the reproductive sciences as well. Funding
jumped from under $38 million for 1960-65 to $332 million for 1969-74 (Greep,
Koblinsky, and Jaffe 1976:382).

However, fiscal austerity hit federal research support by the mid-1970s. During the
1980s, the Reagan and Bush administrations, probably because of strong alliances with
antiabortion movements, proved extremely hostile to almost all aspects of the reproductive
sciences, from basic research to
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contraceptive research to infertility research and certainly to fetal research. It has been
claimed that "in real dollars, worldwide spending for contraceptive development by both
governments and the pharmaceutical industry has declined by nearly one-quarter since its
peak in 1972" (Lincoln and Kaeser 1988:20-21). Whole university-based programs
vaunted in the 1960s as signaling a new age are being dismantled.[251 The federal
regulatory environment has become increasingly restrictive as agencies such as the FDA
respond to an array of consumer groups on the one hand and anxious clinicians fearing
malpractice claims on the other. Many assert that the United States is losing its
preeminence in the field for the first time since World War I (Lincoln and Kaeser 1988;
Rosoff 1988; Mastroianni, Donald-son, and Kane 1990). Without a doubt, the funding of
the reproductive sciences remains politically contingent.

Conclusions

It seems clear that the reproductive sciences are seen as illegitimate and hence
controversial as science.[2¢]1 However, controversy does not mean there is a consensus
about the illegitimacy of a particular line of scientific work. Nor does it mean that that work
is doomed to failure. Rather, it means that an analysis of power within the contested arena
is requisite for participants (as well as for sociologists and historians). Such analyses must
be ongoing to perceive the shifts and alternative strategies that might lead to survival
and/or success despite controversy (Star 1986; Fujimura 1987). For there is no final
consensus in any field, merely successful or unsuccessful negotiations among those
involved at a given historical moment (Strauss 1979). In fact, the robustness of the closure
of some controversies can be grounded not in consensus but in the mobilization of effective
social networks and/or the construction of "black boxes" around controversial phenomena



that render them (temporarily) invisible (Rip 1986).

The "golden age" for scientists, when anything scientific was hallowed, has passed.
Today esoteric authority has, to varying degrees and for varied audiences, lost some of its
power. I have focused here on a striking array of efforts to destabilize, stop, resist, and
reconfigure the work of the reproductive sciences. The reproductive sciences in biology,
medicine, and agriculture are being held increasingly accountable to the demands of
conflicting social worlds, and the Sisyphean aspects of doing reproductive science include
continual battles for legitimacy. In this respect, their situation is similar to that of an
increasing number of other sciences—the reproductive sciences themselves have been
disciplined by controversy.
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Chapter Nine
Disciplining Reproduction in Modernity

This book has analyzed the formation and coalescence of the reproductive sciences as a
disciplinary enterprise in the United States between 1910 and 1963. It has examined the
reproductive sciences as social worlds situated in a much broader reproductive arena that
included other salient worlds such as social movements and funding sources, offering a
historical and sociological "big picture" of the development of the reproductive sciences
through an ecology of knowledge and the conditions of its production. In concluding, I
provide a synopsis of the argument and then revisit the themes of the book: disciplinary
formation and the social worlds/arenas approach; illegitimacy, controversy, and the
construction of boundaries; concerns with gender and the technosciences of reproduction;
and, last, the goal of controlling life by disciplining reproduction in modernity.

Synopsis Of The Argument

I began these stories at the turn of the twentieth century with a portrait of the life sciences
and the related institutions in which the American reproductive sciences would soon
emerge. The social processes characteristic of this period were those of industrialization—
rationalization, professionalization, and specialization in terms of market value and
effectiveness. The sciences were professionalizing and the professions were consolidating
as market-based occupations. Universities were transforming themselves into corporations
for the production and distribution of knowledge. Science qua institution was becoming
more akin to industries with specialized markets. Economic conditions in this period were
also becoming increasingly supportive of research that would improve food production both
for growing urban America and for export.
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The major professional social worlds that would soon participate in the formation and
coalescence of the reproductive sciences—biology, medicine, and agriculture—all offered
academic homes. Social movements focused on birth control, eugenics, and neo-
Malthusianism, along with developing animal production industries were becoming new
markets for such knowledge. All were at the forefront of articulation of goals of control over
reproduction throughout the "Great Chain of Being" in the new world order of the early
twentieth century. The laws of nature were to be supplanted by the scientific ingenuity of
humans as the means and mechanisms of rationalization and industrialization passed from
the factory to agricultural and social life. Fundamental to this transformation was the shift
in the locus of control over the means of biological reproduction from nature to human
through the reproductive sciences and their technoscientific products.

Major reform movements in the life sciences were also occurring. At the turn of the
century, these sciences were shifting from predominantly morphological to experimental



modes of working. They were also undergoing a major conceptual and practical
redivision of labor as newly framed disciplines of genetics, developmental embryology, and
evolutionary theory were teased out of what in retrospect was once a densely tangled
nexus of concerns. In the expanding academy, a new, overarching domain of "biology"
served to hold all these new and older life science disciplines together. Largely beyond the
boundaries of the academy, the discipline of sexology was developing, nursed along by
scientific and clinical men in private institutions and organizations.

The comparative "lateness" of the development of the physiology of reproduction was a
key feature of its emergence and disciplinary formation. The illegitimacy of the scientific
pursuit of reproductive problems, "problems of sex," was apparent from the outset.
Interestingly, the autonomy of reproductive problems as a discipline was first articulated in
1910 through the work of F.H.A. Marshall. His pioneering book, The Physiology of
Reproduction , carefully distinguished the study of reproduction from that of genetics and
cytology. Unconcerned with evolutionary theory and developmental embryology, Marshall
instead deemed the problems of reproduction sufficient unto themselves for a new
discipline. Disciplinary formation began at about the same time in the United States. By
1920, blood-borne hormones of reproduction and the vaginal smear, the two major
nonhuman actors in the saga, along with many research materials, especially the
hypophysectomized rat, were all on the scene. And most had come from the embryological
investigations so dear to the hearts of American (as compared with British) life scientists.

The problem structures of the American reproductive sciences across the three
professions varied. Biologists tended to focus on analytic problems such as sex
determination, sex differentiation, and fertilization, with
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the species as their basic unit of analysis. Medical reproductive scientists tended to
focus on the reproductive system as a system, as medical research tends to reflect the
organization of service delivery. And agricultural scientists tended to focus on the
reproductive system in particularly profitable and manipulable domestic organisms. Across
all three professional domains, the major problems addressed during the 1910-25 era
were fertilization, sex differentiation, the estrus and menstrual cycles in females, ovarian
function, and the corpus luteum. In agriculture, chicken reproduction was successfully
industrialized by means of technological solutions to natural limitations, including
incubators. There were also some nascent developments in reproductive endocrinology as
well, including the discovery of estrogens by the mid-1920s.

At about this time, Frank Lillie of the University of Chicago, already a statesman of
American science, framed reproductive research as "the biology of sex," including some of
his own group's work. Lillie was clear that these problems were ripe for investigation—
reproductive research was doable. But doability includes affording the costs of research,
and the new experimental approaches were considerably more costly and increasingly
difficult to squeeze out of departmental budgets. External support became tremendously
appealing. Lillie's potent framing of "the biology of sex" had been done at the suggestion of
Robert Yerkes, chairman of the new National Research Council Committee for Research in
Problems of Sex (NRC/CRPS), of which Lillie was a charter member. Yerkes had asked all
members to help frame an agenda for research to be funded by this committee, founded in
1921 for the express purpose of supporting human sexuality research to solve social
problems. Lillie's was, however, the only agenda developed.

Most of the biological problems Lillie framed were funded, creating a number of major
new American centers of research on "problems of sex" and reproduction in biological and
medical contexts. The biologists thus succeeded in seizing the means of studying
reproduction—over twenty years of funding and the considerable prestige of sponsorship
by major American scientific institutions, the NRC and the Rockefeller Foundation's Division
of Natural Sciences. "Human side" proposals to investigate sexuality were largely put on
hold until about 1940. Then the committee, repositioned in the Medical Division of the
Rockefeller Foundation, shifted its emphasis in that direction, providing extensive and
sustained support to Alfred Kinsey's sex research for well over a decade. By the 1940s, the
reproductive sciences had also developed alternative funding sources.

During the coalescence of the reproductive sciences around endocrinology between
1925 and 1940, concern with nonhuman research materials heightened as the collection of
sows' ovaries, bulls' testes, mares' blood, and stallions' urine, along with colonies of rats,



opossums, and nonhuman
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primates, became requisite. Reproductive scientists also made the right (glandular)
connections by carefully exploiting the linkages between reproductive endocrinology and
general endocrinology. The NRC/CRPS published Allen's Sex and Internal Secretions in
1932 (Allen, ed., 1932), which fast became the American bible of the reproductive
sciences. Study of the internal secretions, reproductive endocrinology, became the "model
work" and core activity of the reproductive sciences during the years between 1925 and
1940. The chief naturally occurring estrogens, androgens, and progesterone were isolated
and characterized, and the anterior pituitary, placental, and endometrial gonadotropins
were also discovered.

At this juncture, the main goal of reproductive scientists regarding their discipline and
professions was to put reproductive research "on the map" as a fully scientific,
appropriately experimental, appropriately physiological and later biochemical endeavor.
Reigning paradigms and standards of scientific research had to be applied in full,
systematically and routinely. Coalescence thus also included the usual activities of
professionalization of a new discipline: publishing new journals, forming new associations,
and holding national and international meetings. Between 1925 and 1940, however,
reproductive scientists tended to professionalize within their usual venues in biology,
medicine, and agriculture, publishing in their own professional journals. There was one key
transprofessional journal, Endocrinology , and almost all reproductive scientists published
there. The journal was published by the Association for the Study of Internal Secretions,
the key organization of the intersection, now the Endocrine Society. Only after World War
IT did reproductive scientists form additional transprofessional societies; the Society for the
Study of Reproduction was not formed until 1967, with its journal, Biology of
Reproduction , first published in 1969.

While there were tensions in the field, both before and after World War II, the new
discipline of the reproductive sciences did much in the service of each profession. It
provided biologists with a new line of research as they sought to expand their discipline. It
provided medicine with a wide array of nonsurgical diagnostics and therapeutics for
functional reproductive problems in gynecology and urology/andrology. And it provided
agriculture with revolutionary reproductive technologies that dramatically improved animal
production. Last but not least, it provided a fundable set of research problems for all,
furthering each profession's place in the sun.

A key story of the disciplining of reproduction in modernity relates how, between
roughly 1915 and 1945, the very nature of what modern contraception would be was
negotiated between reproductive scientists and several varieties of birth control
advocates—Ilay feminists, physicians, eugenicists, and neo-Malthusians. To recruit
reproductive scientists into the birth control arena, the means of contraception had to be
made scientific. This ran
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counter to the explicit desires of birth control advocates, such as Margaret Sanger, for
improved simple means such as diaphragms and spermicides. These could be controlled by
women to enhance their own sexual and reproductive autonomy. Reproductive scientists
ultimately captured definitional authority as physicians, eugenicists, and neo-Malthusians
conservatized the birth control movement into one for family planning and population
control, displacing feminists from key organizational positions.

Reproductive scientists used several strategies in relation to their often insistent
market audience of birth control advocates to assert their legitimacy, autonomy, and
cultural authority. First, they carefully distinguished reproductive research from
contraceptive research, refusing to participate in studies of simple contraceptives and
making marginal within the profession any reproductive scientists who did so. Second, they
argued with birth control advocates for basic research as the ultimate source of modern
contraception and made token offerings from their "basic" research work (such as accurate
information on the timing of ovulation). Third, they redirected contraceptive research
toward new scientific methods: hormonal contraception, spermatoxins, IUDs, and
sterilization by radiation.



Ultimately, by about 1945, a quid pro quo was established between the reproductive
sciences and birth control worlds. Through negotiations among birth control advocates,
reproductive scientists, hormones, foundations, laboratories, the National Research
Council, primates, and others, a congruence of interests was reached that adequately "fit"
the changing needs of the various arena participants. This quid pro quo could only have
been achieved given shifts within the various birth control movements themselves between
1915 and 1940. The contraceptive advocacy of these movements shifted from
commitments to individual choice to social control over reproduction, from a focus on
qualities of individuals to quantities of populations, and from user control to professional
medical control over the means of contraception. It was these shifts that had led lay birth
control advocates themselves to seek "scientific" rather than "simple" means of
contraception. In the 1950s and 1960s, the quid pro quo was consolidated as reproductive
scientists largely outside the academy finally produced the major modern scientific means
of contraception—birth control pills, IUDs, injectable hormones, and improved means of
surgical sterilization. All of these modern scientific methods have become part of the
"socialization of reproductive behavior" of "the Malthusian couple,” in Foucault's (1978)
terms. Thus was reproduction disciplined for lay people as well as scientists.

The American reproductive sciences have had an unusual funding career. Despite
serious legitimacy problems, they were quite successful prior to World War II in obtaining
external funding from highly prestigious
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sources well within the mainstream of the biomedical research community. The stature
of these sources was particularly impressive and significant, including three NRC
committees, the Rockefeller, Macy, and Markle foundations, and the Carnegie Institution of
Washington. Remarkably, during the 1920s, the Rockefeller-funded NRC/CRPS gleaned
about 10 percent of all the funding of the entire NRC. Both the funds and their provenance
lent sorely needed legitimacy and support to the development of reproductive research as
a viable scientific enterprise in the decades before World War II. A wide variety of
industries also contributed funds and materials to university-based reproductive research
efforts, and the American and European pharmaceutical industries also directly sponsored
some investigations. External expenditures on reproductive research in the United States
between 1922 and 1940 (in 1976 dollars) have been estimated at $1,295,900 (Greep,
Koblinsky, and Jaffe 1976:371).[t1 Actual external support figures are undeterminable, but
my estimates are nearly twice this figure.

The reproductive sciences have been and continue to be viewed as illegitimate. For
some groups, this reputation is due to their association with sexuality and reproduction; for
others it results from their association with clinical quackery and problematic treatments
(from rejuvenescence to DES to contraceptives' negative side effects). For yet others their
association with controversial social movements (eugenics, birth control, abortion,
population control) make them anathema. But it is their association with the construction
of "brave new worlds," in which nature itself is manipulated, transforming and
reconfiguring human and animal bodies and reproductive capacities—producing cyborgs or
clones—that has drawn the most opposition to date. In consequence, reproductive
scientists have received no Nobel Prizes for their work; they have received fewer awards
and, many would assert, lesser rewards. Moreover, they must routinely devote time and
energy to coping with and managing the illegitimacy of their pursuits to some
constituencies. Paradoxically, their success has been made possible not only by their own
efforts but also by the sustained support of highly prestigious scientific organizations,
philanthropies, and individuals who have provided funding, legitimacy, and many other
kinds of support for the better part of a century.

While the reproductive sciences did not share in initial federal largesse in terms of
research support immediately after World War II, by the 1960s federal support began
expanding to impressive levels. In addition, powerful new foundation support (especially
from the Ford Foundation) came forth, promoting the consolidation of new alliances among
the reproductive sciences, birth control, and population control worlds. Significantly, it was
not until population issues and scientific contraception were matters of public
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policy and federal support that scientific organizations broadly focused on reproduction
come into being.

Themes Revisited

Disciplinary Formation and Social Worlds/Arenas

Most studies of disciplinary formation are case studies. Within social studies of science and
technology, there have been ongoing debates about the definitions and usefulness of
different units of analysis such as discipline, research school, research center, field,
specialty area, and/or profession.[2] Typically, these debates get lost in a morass of finely
tuned definitions. I chose instead to focus here on examination of the broader situation—
the reproductive arena—in which the reproductive sciences successfully emerged and
coalesced. Like American nuclear physics, the formation of the American reproductive
sciences was very "field-dependent," and the social worlds/arenas approach captures the
field in a complex fashion. I have examined particular research centers of the American
reproductive sciences elsewhere.[3]

Social worlds and arenas analysis offers a number of analytic advantages to studies of
disciplinary formation. First, and of special import in historical research, social worlds
analysis bridges internal and external concerns by encompassing the involvement and
contributions of all the salient social worlds. Both internal and external topics may be
relevant. Social worlds are genuinely social units of analysis, elastic and plastic enough to
allow very diverse applications. One can avoid misrepresenting collective social actors as
monolithic by examining diversities within worlds, while still tracking and tracing their
overall collective perspectives, ideologies, thrusts, and goals. One can comfortably analyze
the work of particular individuals as important to the arena, without being limited to an
individual approach. Perhaps most important, in the very framing of an arena, one is
analytically led to examine the negotiations within and between worlds that are most
consequential for the development of the arena over time.

This study speaks to a few issues raised in the recent literature on disciplinary
formation. First, some recent technoscience studies have drawn on, if not centered on, the
implications of the actual practices of science for disciplinary formation, standing the
traditional theory-driven notion of disciplinary formation on its head.[®] Similarly, I have
discussed such techniques as the vaginal smear and the hypophysectomized rat as key
experimental technologies in disciplinary formation and coalescence. Given the very slow
pace of most mammalian reproductive processes in vivo—a matter of some comment in my
interviews with reproductive and related scientists—the
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vaginal smear was a key technical resource facilitating the doability of research in the
emergent discipline. Hormone extracts, hypophysectomized rats, and vaginal smears
together made a wonderful theory/methods package (Fujimura 1996). They composed the
"right tools for the job" (Clarke and Fujimura 1992) of reproductive endocrinology.

Second, several recent studies, also countertraditionally, have taken up the effects of
medical practices—clinical work—on the historical organization of biomedical sciences.
Lowy (1987, 1993), for example, offers an elegant analysis of how scientific and clinical
lines of work in medicine can move closer together to jointly establish a new specialty area
and yet hold on to and later retreat back into more usual autonomous styles of interaction.
The reproductive sciences followed a parallel pattern. Like Lowy, Baszanger's (1992, 1995,
1998a,b) study of disciplinary formation found much movement across time but found local
contingency more consequential: different models of the "new" discipline of "pain
medicine" emerged in different places depending upon both the local formations of the
"original" disciplines and the commitments of the major actors at specific sites. Similarly,
the cross-professional intersections among biological, medical, and agricultural
reproductive scientists examined here were shaped by patterns of both production and
market consumption. Moreover, given the distinctive institutional and professional
independence of participants, collaboration posed few risks of loss of professional
autonomy. As Baszanger also found, there was much local variation in the kinds and
degrees of cross-professional intersectionality and in the general shape of local centers of



the reproductive sciences.

Rue Bucher's (1988) work on the organization of medicine over time argues that we
can usefully view disciplines, specialties, and segments thereof as social movements.
Similarly, Halpern's (1988) study of the formation of pediatrics as a medical specialty
specified that changes in work patterns can promote and provoke new organizational
forms. New occupational segments can become specialties that (re)structure markets for
service delivery. In the case of the reproductive sciences examined here, the desires of
gynecologists for functional rather than surgical interventions to sustain their specialty in
the earlier decades of this century certainly provided legitimacy for medical reproductive
scientists for many years—indeed, through the present. The division of labor in animal
agriculture by type of domestic animal similarly created "specialty" sites for the application
of reproductive interventions to improve production. The potential for immediate market
payoffs added impetus.

New specialties may also form in conjunction with social movements and social
problems. At the beginning of the twentieth century, this pattern characterized pediatrics in
relation to child and family reform (Halpern 1988), and nutrition science in relation to
labor/management conflict
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(Aronson 1979, 1982). The notion of social movements invoking and perhaps even
inscribing new sciences has also been brought home to roost in this volume regarding
transformations in the birth control, neo-Malthusian, and eugenics movements, which had
multiple relations with the study of reproductive phenomena. Crucially, all these
movements were present at the outset, creating and sustaining a public reproductive arena
and a technoscientific marketplace in which the reproductive sciences were able to become
key actors.

Disciplines must often be constructed and maintained against other disciplinary
enemies in a very conflictful field of strategic action (Bourdieu 1975; Cambrosio and
Keating 1983). Here the ability to exercise "collegiate" control of the production and
reproduction of knowledge is fundamental. I find the metaphor of a conflictful field
compelling, but the case presented here both exemplifies it and offers a counterexample.
The reproductive sciences exemplify conflict in terms of ongoing competition for scientific
legitimacy and in terms of seizing or stealing the means of knowledge production from
sexology in its takeover of the NRC/CRPS. But the reproductive sciences also provide a
counterexample, a discipline that emerged "late," one might even say reluctantly, only
when fed, nurtured, and legitimated by extrascientific interests and social worlds. The case
of the formation and coalescence of demography offers a similar counterexample (Demeny
1988; Greenhalgh 1996). I suspect Bourdieu's agonistic field approach may be more
salient where the science in question is not itself controversial, or when there is intense
competition over scarce resources.

Actor network theory, developed by Latour, Callon, and Law, treats the network as the
unit of analysis rather than a discipline or specialty per se.[?1 I view actor networks as an
"allied" and useful perspective in the fullest sense. I especially value its inclusion of
nonhumans, which I have focused upon here and in other stories about the reproductive
sciences (Clarke 1987, 1993, 1995a). Yet networks and worlds are analytically different.
Network analysis emphasizes the recruitment and enrollment of allies instead of the
mutuality of negotiations or the trade-offs often featured in social worlds analyses. Further,
implicated actors—those silent or not present but affected by the action—are invisible in
network analyses and are structurally rendered invisible, just as the silent or silenced are
invisible in conversational analysis. They can easily be taken into account in a social worlds
approach. In actor networks, differences among actors are also submerged, while in social
worlds approaches they are highlighted and can be examined in ongoing negotiations.
Many actor network studies feature an "executive" node that somehow is in charge of the
action. In social worlds studies, the distribution of power is more an empirical question to
be addressed.

Accounts of disciplinary formation can, inadvertently or not, merely pro-
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vide second-order legitimations of dominant "insider histories," or of other insider
accounts that already serve as the first-order legitimations of a field, as Abir-Am (1985)
notes. All histories may well be hagiographic in that they selectively attend to some
aspects of the past over others, a phenomenon akin to the adage "There's no such thing as
bad advertising." Abir-Am (1985:106, 75) objects to "a view [of science] which projects its
products, scientific discoveries and facts—as a simplistic derivation of natural reality," and
to an approach that is "systematically evasive on the questions of conceptual dissent in
both the past and present." To counteract such tendencies, she calls for attention to power
as fluid across situations, to hierarchies, to differences and conflicts of perspective within
the science, and to resistances.

A social worlds/arenas analysis attends to all these issues. It can take the
deconstructive process further, going beyond the confines of the scientific work itself into
the wider social sites of action and interaction where that science "matters." Arenas are the
places where the "differences" a (techno) science makes are recognized and monitored.[¢]
Here differences among scientists were featured not only in terms of professional
background and concerns (biology, medicine, and agriculture) but also in terms of ongoing
tensions in the discipline (largely between more organismic and more reductionist
endocrinological commitments). I have addressed not only sociopolitical and other
differences within the discipline but also relations with kindred social movements and
funding sources. Admittedly, the formation of the reproductive sciences does lend itself to
such deconstruction because the illegitimacy of the science and the controversial nature of
the arena clarify such differences and conflicts, which are often unarticulated in the
historical record. But I would argue that the social worlds and arenas framework draws
these elements into the analytic foreground regardless. The range of variation of
participants' interests and perspectives is to be specified and not papered over in favor of a
more consensual, monolithic, or universalizing narrative of development. Differences and
conflict are key analytic moments to be highlighted rather than obscured.

In analyzing disciplinary formation, Shapin (1992) made a strong case for not wholly
abandoning notions of internal and external aspects of scientific work (in favor of networks,
for example) as categories of analysis. The social worlds/arenas framework allows such
distinctions to serve as an analytic resource and provides a reliable way in which to
represent the perspectives of the actors under study. Further, the arena model provokes
more refined analytic attention to specifying the "external," rather than leaving it
unspecified and undifferentiated—as in some mythic "society." The other social worlds in
the arena also must be understood on their own terms.

Related to these concerns with the problematics of disciplinary formation are recent
approaches in technology studies.[1 The key salient argu-
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ments from the "social construction of technology" approach are, first, that the analysis
should focus on the design stage rather than on the downstream "social impacts" of
technologies, for technologies are constructed by particular actors who have particular
interests and perspectives at particular moments of history. Second, the "engineering"
required to build technologies and their delivery systems includes social and political
elements, as well as technical and economic elements more traditionally placed at the
center of analysis. Third, the delivery systems should actually be conceived as integral
elements of the technology per se because in practice they are inseparable. Such works
have emphasized the "seamless web" of relations and, especially relevant here, configuring
the users of technologies to accept them. I have found these approaches both very useful
and largely congruent with social worlds/arenas analysis. We can certainly see in the
sustained illegitimacy of the reproductive sciences, and the impossibility of closure
regarding contraceptive technologies, how delivery systems are consequential in terms of
attempting to configure users and engendering resistance. Webs are not necessarily
seamless.

The social worlds/arenas approach also, of course, has limitations. First, in seeking so
seriously to (re)present the perspectives of the actors in its gaze, it risks displacing others'
perspectives, including my own. I had to be especially reflexive to avoid getting lost in
reproductive scientists' stories and losing sight of the wider arena. Had a major overview of
disciplinary formation of the reproductive sciences existed when I began, I would have
focused much more on the negotiations among the social worlds within the arena, concerns



here largely restricted to the chapters on the NRC/CRPS and on the construction of the
contraceptive quid pro quo. Further, I would have investigated more deeply feminist
perspectives on women's health articulated in negotiations with reproductive scientists
between 1920 and 1965. Second, social worlds/arenas approaches to date articulate
awkwardly with discursive approaches, although both are constructionist. For example,
Foucault's approach to the ways in which disciplinary discourses (re)constitute and (re)
constellate actors such as the Malthusian couple and the hysterical woman would be
valuable to pursue in relation to the reproductive sciences. A coherent integration of such
approaches awaits further effort.

Boundaries, Controversy, and lllegitimacy

Boundary work (Gieryn 1995) is central to the disciplinary formation stories told here. All
boundaries are about difference claims of some sort. I have discussed six types of
boundaries that have been salient to the disciplining of reproduction across the twentieth
century. First, the boundary between science and society usually claimed by science was
rarely solid but
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applications. This is a fundamental feature of the reproductive sciences. Moreover, as in
molecular biology (Kay 1993a), the intended applications of the reproductive sciences were
inscribed on that work from the outset, especially but not only by the social movements
supporting it.

Second, boundaries between sciences, delimiting one discipline from another, typically
very important during disciplinary formation, were important here. The segmentation of
genetics, developmental embryology, and evolutionary theory also framed a clear set of
"problems of sex" for pursuit. While there were some blurred edges to the boundaries of
these emergent disciplines, relative coherence within each was quickly achieved. In several
cases, the coherence was distinctively American.

Third, boundaries constructed within a discipline, which define what is to count as
"basic" versus "applied" knowledge and research, were extremely important to
reproductive scientists. Initially attempting to construct a fully basic research discipline,
reproductive scientists undertook more "applied" work inside the academy only when
acting in the capacity of agricultural scientists or when external philanthropic and federal
research support was available for it, largely after World War II. Fourth, boundaries
between the "normal" and the "pathological" largely paralleled those between "basic" and
"applied." However, I would also argue strongly that both of these boundaries
(basic/applied and normal/pathological) were and remain open to renegotiation. Like the
color line in the United States (Park 1952), they move. Such negotiations were intense
during the period I examine.

The introduction of biochemistry into biological, medical, and agricultural sites of
reproductive science further destabilized these boundaries.[8] In the 1940s and 1950s, the
boundaries between the normal and the pathological were deeply challenged.
Diethylstilbestrol and other estrogenic hormones were used in medicine in ways that
reconstructed what was to count as normal and as pathological. For example, menopause
was recast from a natural or normal process to a pathological one. (Thus was Foucault's
hysterical woman addressed.) In agriculture, providing estrogenic supplements to normal
animals to intensify feedlot weight gain was similarly "naturalized." Perhaps most radically,
the birth control pill, a medication to be taken daily by otherwise healthy women, in some
ways reconfigured the face of biomedicine. The Pill even recast the "technoscience frames"
of pharmaceutical companies, which at that time were quite shocked by the willingness of
healthy women to take such potent drugs on a regular basis. The women's willingness
demonstrates how assiduously control over reproduction was sought by multiple and
heterogeneous actors to whom such boundaries could become essentially irrelevant.
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case study also by and large paralleled those between "basic" and "applied." That is,
within each profession (biology, medicine, and agriculture), the more basic investigators
typically had greater prestige within the scientific world. However, beyond the walls of
academe, prestige has often accrued to applied researchers whose contributions were
known and valued more widely and lucratively. Last, in the rank orderings of the sciences
themselves, the reproductive sciences have been placed quite low on the totem pole. The
sustained illegitimacy of these sciences and the intensity of controversies surrounding them
have continued to assure their relatively deprivileged status.

Yet the reproductive sciences were also founded on an erasure, or at least a dimming,
of boundaries—both professional and religious. These sciences began as an intersectional
effort with disciplinary formation and contributors in biology, medicine, and agriculture,
along with deep linkages to philanthropy and to birth control, eugenics, and neo-Malthusian
movements. This dense "web of group affiliations" (Simmel 1904/1971) has protected the
reproductive sciences for many decades. However, to some constituencies and science
observers, the carefully stitched seams that hold this web together are much less
reminiscent of a cozy quilt than they are of Frankenstein—a monster composed of soiled,
unnatural, and obscene parts cobbled together in violation of all that is holy, natural, or
uniquely human. To some, the reproductive sciences were deformed at their very birth, but
not, as Herbert Evans has argued, by their initial association with quackery. Instead these
sciences are inherently deformed. They dare to represent and intervene in one of the most
sacred domains of human life—reproduction. They are Frankenstein's monster himself as a
scientist (Bann 1994)!

Thus some boundaries seem clear and salient precisely because of the illegitimacy of
the work of reproductive sciences and the controversies surrounding it. These boundaries
are important not only to the reproductive sciences but also to other sciences and
nonscientific worlds. For example, the boundary between the reproductive sciences and
genetics is publicly construed by most geneticists as absolute and never to be crossed.
While prenatal genetic screening and diagnostics, gene therapies, and fetal surgery are all
predicated on the availability of abortion and other reproductive science interventions,
these necessities must not be mentioned. Instead, lay people and reproductive scientists
alike are to focus on the miracles of the "new reproductive technologies," creating a new
discourse of scientific promise. These technologies of conception promise no less than the
resurrection, by technoscientific means, of the heterosexual nuclear family (Franklin 1995;
Casper 1998). Today, demand for and appreciation of these technologies protect the
reproductive sciences from even further controversy.
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Gender and the Technosciences of Reproduction

If one attends to who or what is present in an arena but silenced, not present but targeted
or otherwise involved either at the moment or downstream, conflicts are foregrounded and
so are the fluidities of power, very much as Abir-Am (1985) desires. In this saga of the
development of the reproductive sciences, women were mostly implicated actors. A few
were scientists, but they moved into regular academic positions only after World War II
decimated the male academic ranks.[2] Others were birth control activists and feminist
physicians in the birth control movement and its clinics (see references in chapter 6). But
overall, women were mostly the targeted consumers of technoscientific products. I
originally generated the concept of implicated actors by trying to account for women in this
saga of the formation of the reproductive sciences. I wanted to strengthen social worlds
and arenas theory by representing the implicit as well as the explicit, the quiet or silenced
along with the loud and predominant. I was, of course, familiar with the ways in which
medicine and science have constructed certain social actors, often but certainly not always
women, "for their own good."

Assuming that culture operates through representations and that "the biomedical
sciences deploy, and are themselves, systems of representation," Jordanova (1989:23) has
argued that scientific frames permeate lay frames, and that the power to define has been,
and remains, largely masculine. Certainly this book has demonstrated that the power to
define the science of reproduction and to shape its technoscientific products between 1910



and 1963 was largely masculine. A number of scholars have argued that there was a
fundamental shift in the ways in which sex and gender were represented beginning after
about 1650, from a predominant biomedical rhetoric of gender hierarchy, with women
viewed as "lesser" or "weaker" men, to one of categorical difference that pervades the
entire gendered body.[191 The reproductive scientists examined here certainly acted to
maintain the theory of categorical difference. In so doing, they violated common
assumptions of scientific method about clarity of naming by preserving a hormonal
nomenclature of difference that was not evident in their own scientific work. In fact, Lillie's
(1932, 1939) explicit and self-conscious retention of the terminology of "male" and
"female" hormones, despite contrary evidence that would have required much more
complicated and tentative representations of "nature," has been retained through the
present moment. This constitutes part of what Long (1997) terms the definitive "controlled
vocabulary" of sex and gender difference in biomedicine.

Another gender-related concern is the continued insistence by many reproductive
scientists and the largely male leadership of what became the family planning and
population control institutional matrix that women be viewed as objects rather than
subjects. The persistence and intensity of ef-
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desires regarding contraception is, today, almost shocking. The science I found was
peculiarly (however normatively) disengaged from its objects as agentic subjects. This
disengagement was peculiar because of the very transparency of reproductive science to
most people as supposedly seeking to understand and control reproductive phenomena. Its
subjects, female and male, are all too aware of its inadequacies.

Currently there are moves to democratize science and science policy to include what I
have called "implicated actors," those who will be directly affected. Such attempts are
being made in the reproductive arena as well. For the present, however, serious inclusion
seems a remote possibility. Yet the strength of "weak" actors, like "the strength of weak
ties" (Granovetter 1973), can be telling. A national and transnational matrix of feminist
women's health organizations has developed out of heterogeneous resistances. In the
United States, product liability cases can also be read as an index of resistance. New
markets might emerge from attending to what technoscientific products women themselves
want. The latest move in both contraceptive development and reproductive medicine is to
focus on the male; new birth control methods and the medical specialty of andrology are
likely to alter the face(s) of implicated actors. It will be interesting to see if men as patients
of reproductive medicine continue to be treated like women patients as Pfeffer (1985)
found.

Disciplining Reproduction/Controlling Life

The sociological tradition in which I was trained asks a simple yet pivotal analytic question
about a given research project: What is this a story of?[11]1 There are many genres of story
in this book. There are once-upon-a-time narratives of the making of the reproductive
sciences, of "discoveries" and an emerging discipline. There are many tales of contestation
among the multiple and heterogeneous social worlds concerned with reproduction in
twentieth-century America, with each world trying to shape the reproductive sciences in its
own interests. There are tales of money flowing, ebbing, and flowing again. There are
sagas of coercion, disease, resistance, and acceptance of the technoscientific products of
the reproductive sciences with glee or resignation as they have been distributed across the
planet. But the story of disciplining reproduction has most to do with the modernist project
of controlling life itself.

Controlling life was and is to be achieved in part by rationalizing and industrializing
reproductive processes. Multiple heterogeneous and contradictory groups have had an
interest in achieving such control—from elites seeking to control others to individuals,
especially women, trying to get
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a grip on their own lives through controlling their reproduction; from eugenicists
ultimately trying to control evolution to neo-Malthusians trying to control national and
global population size; from philanthropists and foundation executives trying to shape the
future of science and human life in varied directions to reproductive scientists trying to do
their research. I emphasize heterogeneity again here specifically to disrupt in advance a
simplistic reading of the next paragraphs, where I take up questions of control, specifically:
Whose control over whose reproduction? And under what conditions? I want to end by
offering the beginnings of an answer to a haunting question: Why did the reproductive
sciences receive the extensive and prestigious institutional and financial support they did
when they were and remain so deeply illegitimate and controversial?

The social movements and philanthropies that put the reproductive sciences on the
map were all solidly established by the time those sciences emerged. Each—eugenics, birth
control, and neo-Malthusianism—sought some means of (social) control over reproduction.
Clearly there were also deep and long-lived commitments among major philanthropists and
foundations, especially Rockefeller interests, to the development of improved means of
control over reproduction—birth control, population control, eugenics, and family planning.
Interestingly, explicit discussion of "why" these commitments are important is almost

invisible in the archival materials, which instead focus on "how" funding should be spent.
[12]

The Rockefeller Foundation, throughout its early years, as a number of scholars have
argued (Kay 1993a,b; Kohler 1991), sought to invest in sciences that had clear social
applications, useful in improving the human condition as they construed it . An advisory
group stated clearly in 1934, "Indeed we would strongly advocate a shift of emphasis in
favor not only of the dissemination of knowledge, but of the practical application of
knowledge in fields where human need is great and opportunity is real."[*2] The foundation
sought to "rationalize human behavior" with the aim of achieving "control through
understanding” so that knowledge could "rapidly pass ... from the laboratory to the
hospital and home."[14] There were in these materials what Hall (1978:14) termed "implicit
models of human society managed by scientists in the interests of human fulfillment."
Investments in biomedical sciences, including psychiatry, were to produce applications and
interventions toward building such models into society. These expectations characterized
the NRC/CRPS and the reproductive science it sponsored from the outset. But among some
of the men in leadership elites in the early twentieth century, "rather than an end, social
control was regarded as a means of enhancing the inevitable progress toward the ideal of
democracy" (Fisher 1990:111). Mitman's (1992) and Cross and Albury's (1987) concerns
with social control strategies frame these as responses to the "crisis of civilization of the
times." During the first decades of the cen-
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having come to an end. There was a tremendous need, some believed, for newly
engineered mechanisms of scientific social control.[25]

Control over reproduction was commonly viewed as a key part of that need. In 1933,
Warren Weaver wrote to Frank Lillie about his new program in vital processes: "To indicate
inclusion rather than exclusion, we will interest ourselves particularly in work in genetics;
in hormones, vitamins and enzymes; in cell physiology; in nerve physiology; in
psychobiology; and in the whole range of problems specifically and fundamentally involved
in the biology of reproduction."l:¢] In a related statement on the Program in Experimental
Biology two years later, Weaver went on: "Of all the recognized interests in the program,
none stands closer to practical application than the field of endocrinology and the
interrelated field of sex research. Moreover, these fields of research are fundamental to the
broad common program of the foundation which seeks a rational understanding of human
behavior."[*71 The reproductive sciences could and did provide the kinds of interventions of
control the Rockefeller Foundation sought.

In social movement worlds, too, control was the order of the day. Margaret Sanger and
her colleagues named their movement the "birth control movement" specifically to
embrace the values of rational, scientific management. Sanger noted: "Nothing better
expresses the idea of purposive, responsible and self-directed guidance of the reproductive
powers. ... The verb 'control' means to exercise a directing, guiding, or restraining
influence. ... It implies intelligence, forethought and responsibility" (McCann 1994:11). It



also was a necessary part of progress.

But for the reproductive sciences or molecular biology or birth control to be part of a
wider framework of social control, they need to be translated into biomedical applications.
The biomedicalization of life itself (human, plant, and animal) is the key overarching and
usually taken-for-granted social process here.[8] Biomedicalization means the ongoing
extension of biomedicine and technology into new and previously unmedicalized aspects of
life, often imaged as a juggernaut of technological imperatives (Koenig 1988). Applications
that could effect the kinds of biological engineering control discussed at the turn of the
century were not generally available until after its midpoint. At that juncture, state-
supported institutions such as the National Institutes of Health "pushed to integrate
science, therapy and policy," becoming over the remainder of the century almost "the only
research game in town" (Pauly 1993:137). Such integration over the past half century, as
recent efforts to change health care organization have revealed, constitutes a robust
biomedicalization of life indeed.

Many recent works on the body are concerned with these issues. Duden (1990:1, 4)
has argued, "To study the making of the modern body is to study the gradual unfolding of
something that is now self-evident. ... [T]he
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genesis of the modern body is consistent with other aspects of the modern image of
man, the homo oeconomicus ."[*91 Further, the modern reproductive body should be
governed by what McCann (1994:13-14) terms the economic ethic of fertility , which
emerged at the turn of the century and was foundational to the birth control movement.
Derived from Thomas Malthus, this ethic asserts that families should not have more
children than they can afford to support, constituting a "'moral prescription' against large
families ... [which] assumes a market society in which children, like property, are counted
as assets or liabilities. ... If society would permit women to follow this ethic, families would
not be driven to destitution by the effort to nurture and educate their children. Thus, social
efficiency would be enhanced."[2°]

To follow the economic ethic of fertility, the modern body required and still requires the
reproductive sciences and their technoscientific products both to have and to avoid having
children. While I agree in part with Latour (1994) that we have never actually been
modern, I would argue that this has not been due to lack of effort on the parts of many
people. Folbre (1994) has recently deconstructed and reconceptualized "Rational Economic
Man" into "Imperfectly Rational Somewhat Economic Persons," reminding us of the messy
and erratic ways in which cultures are practiced. Translating, then, we are at the end of the
millennium "sort of modern" in terms of both individual psyches and social philosophies
and "somewhat modern" in terms of exercising control over reproduction.

Many of us who study the life sciences and biomedicine have noted that in the future, if
not the present, "nature will be 'operationalized' for the good of society" (Lock 1993:148).
Reproduction is being "enterprised up" (Strathern 1992). In the emergent industry of
biotechnology, "the politics of fertility [now] extend from the soil to star wars" (Franklin
1995:326). Our task is to continue to examine these processes. Much scholarly energy has
recently been focused on the Human Genome Initiative funded for $3 billion through the
NIH and the Department of Energy to map genes and redesign life.[22] However, it has
been and continues to be the reproductive sciences that have to date facilitated not only
control over reproduction but also control over heredity, and hence over life itself. Warren
Weaver well understood the interdependencies of genetics, molecular biology, and the
reproductive sciences and the need for all to control life through the "new science of man."
Ironically, the reproductive sciences have themselves been marginalized, and their
centrality to the overall project of controlling life has thereby been comparatively ignored—
by other scientists and historians and sociologists of science if not by the media and the
public. This book, then, has pulled back the veil not from nature but from the reproductive
sciences as a discipline that has had considerable success in disciplining reproduction, but
has been rendered invisible perhaps as much as it has been applied in modernity and
beyond.

PART FOUR DISCIPLINING REPRODUCTION IN
MODERNITY
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APPENDIX ONE
HISTORIOGRAPHIC AND METHODOLOGICAL NOTE

The formation and organization of the modern reproductive sciences as a discipline in the
twentieth century have barely been examined. Data sources for this research were
heterogeneous. I routinely used the small secondary literature on reproductive sciences
both in the United States and Great Britain, which aided in developing some key
comparisons. The "insider" histories—accounts of events and discoveries, biographies and
autobiographies, status reports and so on written by reproductive researchers themselves,
which I considered primary data, were invaluable (see citations in Chapter 1 and passim).
In addition, many researchers began review articles with historical overviews of research
on given topics (e.g., Allen 1932), which were also useful. All insider histories were
considered primary data.

I also drew heavily on published journal reports and monographs of reproductive
research (cited in the bibliography). Symposia, prefaces to texts, and introductions by
senior researchers were all especially useful in providing scientists' own talk about their
work rather than the results of the work. I also interviewed several reproductive scientists
(some of whom had been students before World War II) and other individuals concerned
with the reproductive sciences. Here my focus was especially on their assessments of how
the reproductive sciences had been built as a disciplinary enterprise. I was pursuing, in the
interviews, what qualitative researchers call "respondent validation," confirmation and
refutation of aspects of my own broader analysis of the formation of the discipline.

In addition, I conducted extensive archival research, first examining the relevant
papers held by the key funding source of the reproductive sciences
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during the period examined, the Rockefeller Foundation and its subsidiaries. I received
a generous grant from the Rockefeller Archives to undertake this segment of the research.
Second, I pursued archival materials at the sites of three of the major reproductive
research centers in existence prior to World War II. Given the nature of the reproductive
scientific enterprise as an intersection of efforts in biology, medicine and agriculture, I
selected one center from each field. The Departments of Zoology, Anatomy and
Physiological Chemistry at the University of Chicago served as the exemplar of a biological
center (Clarke 1993; Mitman, Maienschein and Clarke 1993). The Carnegie Institution of
Washington's Department of Embryology at Johns Hopkins Medical School served as the
medical center (Clarke 1987/1995). And the Department of Animal Science at the
University of California at Davis served as the agricultural center. I also examined the
Frank R. Lillie papers held at the Woods Hole Marine Biological Laboratory which include all
of the Annual Reports of the Chicago center to their major funding source, the NRC/CRPS.

The qualitative research method utilized was "grounded theory" as developed by Glaser
and Strauss (1967; Glaser 1978; Strauss 1987; and Strauss and Corbin 1990). This is
especially amenable to historical sociological research, especially using the social worlds
approach discussed in chapters 1 and 9. In this method, the data are coded, and codes are
densified and ultimately integrated into an analysis of the substantive area. Analysis is on-
going throughout the research; data gathering is guided by sampling for highest ranges of
variation and pursuit of specific analytic issues (Clarke 1990b, 1991b).



Interviews

A number of reproductive scientists and people associated with such work were kind
enough to grant me interviews. Respondents willing to be cited for the record included:
Andrew Nalbandov (University of Illinois, Urbana/Champaign), Neena Schwartz
(Northwestern University), Larry Ewing (Johns Hopkins Medical Institutions), George
Stabenfelt (University of California, Davis), Reuben Albaugh (University of California,
Davis), Perry T. Cupps (University of California, Davis), Hubert Heitman (University of
California, Davis), John Biggers (Harvard University Medical School), Roy Greep (Harvard
University Medical School), and M. C. Shelesnyak (the Weizmann Institute). Their
assistance was invaluable.
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APPENDIX TWO
ON THE NATIONAL RESEARCH COUNCIL COMMITTEE FOR RES
PROBLEMS OF SEX

Frank Lillie's 1922 "A Classification Of Subjects In The Biolog
And Corner 1953:102—4)

I. The Genetics of Sex.
A. The inheritance of sex and of sex-linked characters.
B. Cytological (sex chromosomes).
II. Determination of Sex.
A. Genetic or zygotic factors in the determination of sex. The literature in this field has beel

explored, probably, than any other in the biology of sex. Presumably, therefore, not so
support as other parts of the subject.

Problem for investigation : If sex is determined by two kinds of spermatozoa, is any prt
possible by which one or the other kind may predominate?

B. Environmental factors in the determination of sex. There is a large literature dating from
subject, mostly outlived. In addition, there are some still vital problems, e.g., (1) Does the
in the oestrous cycle of the female influence the sex ratio? How? (2) May zygotic factors |
environmental conditions? e.g., Are females ever transformed into males? At what time in
(Evidence from some invertebrates, fish, etc.) (3) Do conditions of nutrition play any part

of the sex ratio?

C. The interpretation of sex ratios with reference to sex determining factor
I11. Sex Development; Differentiation of Sex.
A. Descriptive, normal (including hermaphroditism).
1. Embryonic—Fairly well known.
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2. Juvenile {We need here especially a complete histological picture of gonads
The knowledge on this subject is singularly inconr
3. Adult
4. Senescent
B. The problem of sex hormones. The influence of the homologous and heterologous hormone

life history on anatomy, physiology, psyche and physiological age.
1. Histological .

(a) The embryonic history of interstitial cells. Important for understanc
differentiation.



(b) The interstitial cells of the normal and experimentally modified ovary
for the ovary are especially obscure and conflictin¢

(c) The seasonal cycle of interstitial cells in various verteb
2. Experimental .
(a) The influence of the homologous and heterologous hormones in emt

extent are sex characters reversible?

(b) Sex modifications in utero by other hormones or by anti

(c) Sexual modification after birth by hormones; and development: Casi
and heterologous grafting, sex gland extracts, etc., including structui

(d) Effect of similar experiments (as in c) on age and rejuve
(e) To what extent are sex hormones species -specific
3. Chemical . It will be the work of the biologist to test the nature and limits of horm

and 2 above, and to discover proper criteria and indicators. It will be the province
endeavor to identify, isolate and ultimately synthesize the sex hormones. The poss
ready control of sex characters and behavior within the limits discovered to be poss
must depend on the chemist working in close cooperation with the bic

C. The study of other factors , e.g., other internal secretions on the development

V. The Problem of Sex Inter-relations.

So far as these problems are human, they will be included in the physiological, psychological and sc
the work of the Committee. But the biological aspect of this subject, so extensive and so controlla
great promise.

V. Sex Functions.

This heading trespasses on the physiological division of the work of the Committee, but no line car
the biological and the physiological. It is impossible to carry out the program under III without att
of this field. The subjects closest to the biological field are the following:

A. Variation of sex glands under experimental conditions:

1. Transplantation

2. Vasectomy
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3. X-rays and other radiations

4. Antibody injections

5. Vital staining

6. General physiology of the sex glands
B. Sterility:

1. Incompatibility of gametes

2. Other causes

3. Experimentally produced sterility

VI. Systematics of Sex in Animals and Plants.

The comparative anatomy, neurology, physiology and pathology of primary and secondary sex
characters in animals and plants. The evolution of sex, hermaphroditism, normal and accidental, i
sex dimorphism, organs of sex recognition, stimulation and realization (special sense organs, sc
characters, sex odors, organs of attack, etc.), brooding and placental structures, adaptations .



List Of Members Of The National Research Council Committee
Problems Of Sex, 1921-53

List notes members' initial year and range of appointment (accurate through 1953), their positic
appointed and subsequently. 19** indicates still serving as a member in 1953.

Allen, Willard 1945-19** Professor of Obstetrics and Gynecology, Washi
Cannon, Walter B. 1921-1945 Professor of Physiology, Harvard Medic.
Conklin, E. G. 1921-1922 Professor of Zoology, Princeton Univ
Corner, George W. 1934-19** Professor of Anatomy, U. of Rochester School of

Department of Embryology, Carnegie Institutio

Davis, Katherine Bement 1922-1928 General Secretary, Bureau of Social
Fenn, Wallace O. 1945-1948 Professor of Physiology, U. of Rochester Sch¢
Kluckhohn, Clyde K. 1949-19** Professor of Anthropology, Harvard Ur
Lashley, Karl S. 1934-19** Professor of Psychology, University of C

Professor of Psychology, Harvard Univ

Director, Yerkes Laboratory of Primate

Lillie, Frank R. 1922-1937 Professor of Zoology, University of C
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Long, C. N. Hugh 1945-19** Professor of Physiological Chemistry, Yale
Meyer, Adolph 1928-1945 Professor of Psychiatry, Johns Hopkins U. Sch
Moore, Carl R. 1938-19** Professor of Zoology, University of C
Neel, James V. 1949-19** Associate Geneticist >

Associate Professor of Medical Genetics Laborat
Biology, University of Michigan

Ogburn, William F. 1925-1928 Professor of Sociology, Columbia University Profe
University of Chicago

Romano, John 1945-1948 Professor of Psychiatry, Cincinnati Medic:

Professor of Psychiatry, U. of Rochester Me

Salmon, Thomas W. 1922-1927 Professor of Psychiatry, Columbia Uni

Taylor, Howard C. 1947-1951 Professor of Gynecology and Obstetrics, College
Surgeons, Columbia University

Wissler, Clark 1925-1936 Curator, Anthropology, American Museum of M

Professor, Institute for Human Relations, Ye

Yerkes, Robert M. 1921-1947 Chairman of the Committee

Chairman, Research Information Servi
Professor of Psychology, Yale Unive
Professor of Psychobiology, Yale Uni
Director, Yale Laboratories of Primate

Zinn, Earl F. 1921-1929 Executive Secretary of the Commi



(Aberle and Corner 1953:105-7
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TABLE 11 Centers of Reproductive Research Sponsored by the National Research
Council's Committee for Research on Problems of Sex, 1922-1940 by Number of Publicati

Investigator University # Pubs. Years Supported
Lillie, FR Chicago 222 1922 1934 biol
Evans, HM Berkeley 153 1922 1934 nutritic
Witschi, E Iowa 126 1929 1947 phys
Smith, PE Stanford, Columbia 115 1926 1938 pituitary
Hisaw, FL Wisconsin, Harvard 70 1926 1936 physit
Allen, E Washington, Missouri, Yale 69 1923 1943 fi
Bisonette, TH Trinity 48 1929 1938 |

Stone, CP Stanford 48 1922 1941
Stockard, CR Cornell 39 1922 1939 physiology
Cunningham, RS Vanderbilt 30 1930 1933 rep
Yerkes, RM Yale 30 1925 1934 psychob
Gustavson, RG Chicago, Denver, Colorado 27 1929 1938 assay f
Slonaker, JR Stanford 27 1923 1935 influer
Metz, CW Carnegie Institute 24 1926 1935 ¢
Reynolds, SRM LI College of Medicine 24 1934 1941 uterus &
Young, WC Brown, Yale 24 1935 1941 structure
Markee, JE Stanford 20 1930 1941 physiolog
Swingle, WW Iowa 19 1927 1929

Bard, P Johns Hopkins 17 1933 1944 neural |
Cannon, WB Harvard 15 1936 1939 neural i
Painter, T Texas 14 1922 1926 mamn
Terman, LM Stanford 14 1925 1945 sex dif
Koch, FC Chicago 13 1930 1942 biochemistry
Humphrey, RR Buffalo 12 1929 1933 biolog

Investigator University # Pubs. Years Supported
Noble, GK American Museum of Natural 13 1935 1940 sexual dir

History

Cole, LJ Wisconsin 12 1930 1935 physiology
Aberle, SB Yale 11 1930 1934 cycli
Blakeslee AF Carnegie Institution 10 1924 1925 meas
Hartman, CG & Carnegie Institution 10 1935 1941 reproduct
Meyer, A Pincus, G Harvard, Clark 10 1933 1943 tissue culturt
Wells, LJ Missouri 10 1935 1937 prolo
Britton, SW Virginia 9 1932 1935 adre
Friedman, MH Penn. 9 1930 1932 ov




Kelly, GL Georgia 8 1927 1931 physiology ¢
Smith, GVS Free Hospital for Women, MA 7 1938 1942 estrogen me
Marker, RE Penn. State 6 1939 1940 se

Papanicolaou, G Cornell 6 1939 1940 physiology & 1

Peck, MW Harvard 6 1924 1925 sex & hor
Whiting, PW Harvard 6 1926 1927 genetics & ¢
Parker, GF Harvard 5 1928 1931
Fluhman, CF Stanford 4 1937 1938 bioassa
Frank, RT & Denver 4 1936 1929 bioass

Gustavson, RG
Blandau, RJ Brown, Hawaii, Rochester 3 1939 1947 reproductive
Hartman, CG Texas, Illinois 3 1925 1947 expedit
Investigator University # Pubs. Years Supported
Huggins, C Chicago 3 1939 1947 physiolog

Kelly, EL Conn. State 3 1934 1939 psychobio

Landis, C NYS Psychiatric Hospital 3 1934 1943 psycl
Lashley, KS Minnesota, Harvard 3 1922 1938 glan
Wissler, C Yale 3 1926 1931 hi
Albright, F Mass General Hospital 2 1938 1942
Atwell, W] Buffalo 2 1932 1933 pituitary/

Cole, LJ & Painter, T Wisconsin 2 1928 1930 avi

Okey, R California 2 1927 1928 menstrual

Oslund, RM Vanderbilt 2 1924 1925 effects

Ransom, SW Northwestern 2 1939 1943 hypothali
Rock, J Free Hospital for Women, MA 2 1938 1941 bioelect
Snyder, FF Hopkins 2 1936 1937 cc
Wislocki, GB Harvard 2 1936 1937 twi
Amer. Roentgen Ray New York 1 1924 1927 X-rays

Society
Baldwin, BT Iowa 1 1922 1922 S
Corner GW Rochester 1 1926 1929 cyclic
Howard, E Venezuela 1 1927 1928 adrenal ¢
Leonard, SL Union C. 1 1934 1935 physi

Meyer, A. Hopkins, Carnegie 1 1922 1942 psychophysi
Moore, CR Chicago 1 1930 1947 reproc
Potter, HW Letchworth Village 1 1924 1925 sex behe

Severinghaus, A Wisc. General Hospital 1 1934 1935 anterior pitui
Investigator University # Pubs. Years Supported

Hilario, A Philippines 0 1926 1927

Selle, RM Occidental 0 1927 1928 endocrinoloc
Spaeth, RA Bangkok 0 1924 1924 ovulatio

NOTE : This chart reflects problems considered worthy of pursuit by the NRC/CRPS to 1940. Based on Appendices °
(1953). Years Supported are first and last years, and do not imply continuous support.
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Notes

Chapter One Framing the American Reproductive Sciences

1. Lillie went on to be a leading reproductive scientist and a senior statesman of American science, the only
individual ever to serve simultaneously as the president of both the National Academy of Sciences (1935-39) and
the National Research Council (1935-36) (Willier 1957). I take this story up in more detail in chapter 3 and
elsewhere (Clarke 1991a, 1996).

2. Although the initial work was solely Papanicolaou's, by convention the head of the laboratory was listed as
first author on all publications. Papanicolaou later objected, and Stockard agreed to end this practice (Carmichael
1973:49-50). Despite evidence that the vaginal smear, now known as the Pap smear in his honor, could provide
indications of cancer or precancerous conditions in the vagina or uterus, Papanicolaou received no serious support
for this research until 1939. Since then, the Pap smear has become one of the major cancer screening
technologies in the world, used both diagnostically and for epidemiological purposes. See Carmichael (1973),
Casper and Clarke (1997), and Clarke and Casper (1996).

3. "His organization and maintenance of his monkey colony set the standard for such work in primate
research centers to the present day, including his insistence upon daily observation," without which his key
findings might well have been missed (Ramsay 1994:66-67). It is most appropriate to start this book with a story
from George Corner's work since his wonderful autobiography was the first thing I read in my research. He was
both reflective and reflexive, himself a historian of medicine and chronicler of the reproductive sciences (e.g.,
Corner 1965, 1960, 1951; Aberle and Corner 1953). I suspect he well knew that his autobiography would
someday serve as data for others. A major recent review of reproductive research from antiquity to the late
twentieth century (Gruhn and Kazer 1989) frames all the work reviewed as either "Before Corner" or "After
Corner," making his contributions the turning point into modernity. In his spare time Corner wrote books for
young people on sex: Attaining Manhood: A Doctor Talks to Boys about Sex (1938) and a girls' version (similarly
titled) the following year (1939).

4, See RAC, RG3, 915, Box 1.7. Weaver's Report, February 14, 1934, pp. 2-3.

5. On Pincus's family background, see Stellhorn (1978). More generally and for this story, see Pauly
(1987:186-94), Ingle (1971), and Reed (1983:319-33).

6. On the human/nonhuman distinction, see Haraway (1992), Callon (1985), and Latour (1987).
7. See Farber (1982a:132) and Gerson (1983) on disciplinary necessities and scientific social worlds.

8. I draw here on recent studies of knowledge production discussed below, which, in turn, draw generously
on Foucault and others.

9. Farley (1982) ambitiously examined the study of reproduction in both flora and fauna up to ca. 1915.
Greep and his colleagues (1976, 1977) thoroughly examined the mammalian reproductive sciences after about
1960, including elaborate conceptual mappings of earlier work; Hertz (1984) and Mastroianni, Donaldson, and
Kane (1990) flesh out this account almost to the present.

10. See also Gasking (1967) and Bodemer (1976); on reproduction as creation and the creation of monsters
by science, see Bann (1994).

11. For recent work on the indeterminacy of sex and sex hormones, see, for example, Fausto-Sterling (1993,
1998) and Oudshoorn (1994). There also is considerable debate regarding the sex-gender distinction (e.g.,
Barrett and Phillips 1992; Gatens 1996). My goal here is to be systematic and clear in my narrative, sometimes in
contrast with the framings of the reproductive scientists themselves, who may have had other agendas. At the
same time, I recognize the contradictions between my seemingly realist linguistic "definitions" and my own
constructionist approach.

12. The terms modern, premodern, and postmodern are highly loaded and problematic. I use them
advisedly, especially to mark historical eras. For premodern and early modern studies of reproduction, see Farley
(1982), Gasking (1967), and Riddle (1992).

13. The premodern, modern, and postmodern are mutually constitutive. See Clarke (1995a) for my
extended argument on this distinction. On the simultaneity of the premodern with the modern and with the
postmodern, see also Riddle (1992) and Pickstone (1993a,b). Martin (1990, 1994) seems to argue for a less
traversed boundary. In the modern mode, the lived body is to be controlled, and changes planned across the life
course. The social goal is achieving the traditional heterosexual nuclear family ideal (biological mother, father,
and two children, one of each sex) in a managed fashion. The reproductive body politic is centered on population
control. Lives are "Taylored," reframed following the scientific management ethos of Frederick Taylor (Banta
1993). In contrast, in the postmodern mode, the lived body is manipulated, transformed, and customized with
what Martin (1990) has called "tailor-made specificities," flexibly accumulating desired capacities. The social body
is transformed with new and diverse social meanings for mother, father, and most especially for
"family" (biological/social/surrogate/donor/other). Sexual preferences and/or identities become increasingly
irrelevant to reproduction. Families—both traditional and nontraditional—become a new industry/market and
policy niche.

14. See, for example, Robinson (1976), Foucault (1978), Birken (1988), Irvine (1990), and Bullough (1994).



15. During the era examined, contraceptives were used widely only on and by humans, who were viewed as
the end users. Uses in animals in the "wild" and in zoos to regulate populations and reproduction are actually part
of the postmodern era, transforming nature and animal bodies in the very ways discussed earlier.

16. Key studies that fall loosely in this vein include Edge and Mulkay (1976), Farber (1982a), Fye (1987),
Kohler (1982), Law (1980), Mullins (1972), and Pickering (1984). Reviews of this "generation" of work are
provided by Chubin (1976), Graham, Lepenies, and Weingart (1983), Lemaine et al. (1976), and Zuckerman
(1989). See also Kohler (1981), and Whitley (1984).

17. Geison (1981) raised the issue of the relationships of parts (specialties, research schools, centers) to
wholes (disciplines), asserting that in such ecologies, local centers of activity must be taken into account. Centers
of research were crucial actors in my analysis. I was particularly sensitized to these historical and historiographic
issues by the teaching of Dan Todes and Gert Brieger at the University of California, San Francisco, in the early
1980s, and the work and counsel of Gerald Geison, Charles Rosenberg, and Jane Maienschein in early phases of
this project.

18. See, for example, Abir-Am (1982, 1985, 1993), Kohler (1976, 1978, 1991), Arnove (1980), Cueto, ed.
(1994), Fisher (1990), Kay (1993a,b), Morawski (1986), and Fisher (1993).

19. Those who work in this vein also deprivilege certain knowledges, such as that of the sciences, asserting
instead that valued knowledge, even if "unofficial," can be produced in any number of places. On this point see
also Watson-Verran and Turnbull (1995).

20. Key interactionists here include Park (1952), Hughes (1971), and Blumer (1969/1993). For the
ecological vision, see Rosenberg (1979b) and Star (1995).

21. See Mead (1938/1972:518) for this interesting early use of discourse. For explicit social worlds theory,
see Strauss (1978, 1979, 1982, 1991, 1993) and Clarke (1990b, 1991b).

22. More specifically, in Strauss's words (1978:122, emphasis in original): "In each social world, at least one
primary activity (along with related activities) is strikingly evident, i.e., ... researching, collecting. There are sites
where activities occur: hence space and a shaped landscape are relevant. Technology (inherited or innovative
means of carrying out the social world's activities) is always involved. ... In social worlds at their outset, there
may be only a temporary division of labor, but once underway, organizations inevitably evolve to further one
aspect or another of the world's activities."

23. For studies of different arenas in the arts, sciences, and computing, see Becker (1982), Wiener (1981),
Clarke (1990a,b), Clarke and Montini (1993), Fujimura (1988), Kling and Gerson (1978), Star (1986, 1989), and
Star and Griesemer (1989).

24. This, of course, creates the "problem of insider histories." See Clarke (1985:468-71) and Woolgar (1976)
on the use of discovery accounts.

25. Of course the entire arena analysis is not necessarily presented in publications but is used in the
research phase. I have told other stories about the reproductive sciences elsewhere (Clarke 1987, 1990a,b,
1991a, 1993, 1995a,b).

26. Greenhalgh (1996) argues that demography has had similar problems of illegitimacy and that it has
dwelled at the margins, if not outside, of the academy for decades, with deleterious effects for its theoretical and
methodological development.

27. See Aronson (1984) and Gieryn (1983, 1995).

28. On classical anatomy see, for example, Tuana (1993), Laqueur (1990), Jordanova (1989), Schiebinger
(1989, 1993), and Moore and Clarke (1995). On physiology, see Shuttleworth (1990); on gynecology, see
Moscucci (1990) and Dally (1992); on neuroendocrinology, see van den Wijngaard (1991); on neurology, see
Fausto-Sterling (1992); on genetics, see Rapp (1990), and Hubbard (1990); and on space biology, see Casper
and Moore (1995). On the rhetorical and other practices of many sciences there are a number of important works
(e.g., Stepan 1986; Schiebinger 1989, 1993; Martin 1987/1992, 1994; Keller 1992; Harding 1991; and Treichler
1993).

29. See Borell (1976a,b,c, 1978, 1985, 1987a), (Long) Hall (1974, 1976, 1978, 1979), Long (1987, 1990),
Oudshoorn (1994, 1995, 1996a,b), and Rechter (1997). For other recent science studies works on reproductive
topics see van den Wijngaard (1994), Pfeffer (1993), Courey (1994), Casper (1994a,b, 1995, 1998), and Dugdale
(1995).

30. See, for example, Fausto-Sterling (1993, 1998), Terry (1990), Hirachauer (1991), Chase (1997), and
Balsamo (1996).

31. See, for example, on the women's health movements, Ruzek (1978), Lewin and Olesen (1985), Dixon-
Mueller (1993a,b), Boston Women's Health Book Collective (1992), and Fee and Krieger (1994).

32. See Farley (1982), Star (1986, 1989), and Russett (1989) for discussion of triangulation of robustness.

33. See, for example, Churchill (1979), Farley (1982), Fausto-Sterling (1989, 1998), and Longino and Doell
(1983).

34. The recent intersections of feminist, technoscience, and cultural studies provide provocative directions in
which to seek answers (e.g., McNeil and Franklin 1991). On feminist theory, see, for example, Haraway (1989,
1991), Collins (1990), Butler (1993), and Barrett and Phillips (1992).

35. See Clarke (1995a) for a detailed definition of industrialization. See, for example, Aronson (1979) on the
industrialization of food and Fitzgerald (in progress) on the industrialization of agriculture in the early to mid-
twentieth century.

36. See, for example, Haraway (1992, 1995), Lock (1993), Rabinow (1992), Latour (1993), and Cronon
(1995).

37. See, for example, Maier (1984) and Banta (1993) on ideologies of industrial management; Cohen and
Skull (1983) and Mayer (1983) on social control and the state in the early twentieth century; and Burnham
(1972) on medical specialties and social control ideologies in the Progressive Era.

38. Haraway's (1995) discussion and charts of biological projects across the twentieth century are riveting.
Controlling race (ca. 1900-1930s) and population (ca.1940-1970s) were part of what I have termed the
modernist frame (Clarke 1995a). Controlling evolution (1975-1990s) goes far beyond that. Haraway (1995:349)



notes that "biotechnology in the service of corporate profit is a revolutionary force for remaking the
inhabitants of planet earth, from viruses and bacteria right up the now repudiated chain of being to Homo sapiens
and beyond."

39. Kay finds parallel developments in the social sciences, which also gleaned Rockefeller Foundation support
during this era, focusing on behaviorist approaches, personality, and socialization. Allan Gregg's emphasis on the
development of psychiatry through the Medical Division of the Rockefeller Foundation, which he headed as the
"golden age" of the reproductive sciences was ending in the 1930s and 1940s, raises the important point of the
continuities of foundation investments in terms of goals of actually applying scientific knowledge, not merely
producing it (Pressman 1997). Morawski (1986:219-20) fleshes this out with the story of Yale's Institute of
Human Relations, which received $4.5 million from the Rockefeller Foundation during its first decade 1929-39 to
help solve "problems of man's individual and group conduct ... to achieve the rational control of human behavior."

40. See Riddle (1992), Riessman (1983), and Folbre (1994).

Chapter Two Situating the Reproductive Sciences

1. See, for example, DeVane (1965), Kohlstedt (1985), Jarausch (1983), Larson (1977), Light (1983), Vesey
(1965), Abbott (1988), and Geiger (1986).

2. On the historical development of professionalized sciences in the United States, see, for example,
Kohlstedt (1976, 1985), Kohlstedt and Rossiter (1986), and Rothblatt (1983). On the question of what constitutes
a profession, Freidson (1970:4, xvii) observes that it is "folly to be dogmatic about any definition"; at its most
basic level, a profession is "an occupation which has assumed a dominant position in a division of labor, so that it
gains control over the determination of the substance of its own work." Unlike most occupations, professions have
strong (though never completely) autonomous and self-directing attributes (e.g., Hirsch 1974; Restivo 1974).
Professionals have both social/cultural and scientific authority as experts over their jurisdictional domains;
strength and stability characterize their preeminence, once achieved (Freidson 1970, 1994; Strauss 1971). For
further discussion of professionalization processes as more analytically useful than lists of attributes of
professions, see Bucher and Strauss (1961), Strauss (1971), and Abbott (1988).

3. Though there is general accord that the sciences were professionalized by the early twentieth century,
there has been debate over whether the sciences as disciplines and scientific research as an occupation were/are
professions per se. Contributors to this debate include Beer and Lewis (1974), Farber (1982a,b), Freidson (1968),
Geison (1981 1983), Gerson (1983), Hughes (1971), Larson (1977), Rosenberg (1979b), and Strauss (1971).

4. See Strauss (1971). Herbst (1983:201) also stresses the impacts of extrauniversity organizations such as
private industry and government on the profession, such as influencing pay scales within the university. Abbott
(1988) and Freidson (1994) provide important comparative work.

5. Such lay "demand" for services has recently been addressed. See Geison on professions (1983) and
Riessman (1983) on women's activities in the medicalization of women's bodily processes.

6. See, for example, Freidson (1970), Geison (1983), Gieryn (1983), Herbst (1983), Light (1983),
Rosenberg (1976), and Strauss (1971).

7. For discussion of the origins and development of the term biology, see, for example, Coleman (1971:1-3)
and Pauly (1984:370).

8. Research on the institutionalization of professional biology in the late nineteenth century has been
ambitious over the past decade or so. See Allen (1981), Churchill (1981), Maienschein (1985a,b,c,d), Pauly
(1984), Mitman (1992), Kay (1993b), and the collections edited by Rainger, Benson, and Maienschein (1988),
Benson, Maienschein, and Rainger (1991), and Mitman, Clarke, and Maienschein (1993).

9. See Pauly (1984:371), Rainger, Benson, and Maienschein (1988:3-10), and Pauly (1987).

10. Corner (1960:181) notes similar processes on the medical side in anatomy. These students were
exposed to a unique combination of faculty at Johns Hopkins: H. Newell Martin offering physiology in a medical
framework (prior to the development of a medical school) and W. K. Brooks offering evolutionary morphology and
comparative anatomy (Benson 1981, 1985, 1989; Gilbert 1978:308). As Pauly (1984:381) put it, "Their students
began to take seriously their pursuit of biology—seen as an intermingling of animal (largely invertebrate)
physiology and morphology."

11. On Whitman, see especially Maienschein (1988) and Pauly (1994).

12. Handwritten on University of Chicago Stationery (emphasis in original); undated (ca. 1891 or 1892).
UChiA PP1:B18, F6.

13. For accounts of some of these departments, see Pauly (1984), Benson (1981, 1985), and Mitman,
Clarke, and Maienschein (1993).

14. See Churchill (1981:189), Cravens (1978:25), Rosenberg (1967:38-40), Pauly (1984:371), Rainger,
Benson, and Maienschein (1988:3-11), and Kimmelman (1987, 1992).

15. See, for Woods Hole, Cravens (1978), Lillie (1944), Maienschein (1985a,b,c, 1991b), Werdinger (1980),
and Pauly (1988). On Cold Spring Harbor, see Allen (1986) and Cravens (1978).

16. See Churchill (1981:188), Cravens (1978:28-29), Kohlstedt (1976, 1985), Kiger (1963:265), and Appel
(1987).

17. There is a vast historical and sociological literature on the development of a medical monopoly through
professionalization and specialization processes (e.g., Berlant 1975; Brown 1979; Conrad and Kern 1981;
Freidson 1970, 1975, 1994; Larson 1977; Starr 1982; Stevens 1971; Markowitz and Rosner 1979; Numbers
1980; Cangi 1982; Harvey 1981; Sabin 1934; Oakley 1984; Stevens 1971; Sturdy 1993; Halpern 1988; and
Digby 1994).

18. See Harvey (1981:104-26) and Kiger (1963).

19. See Harvey (1981:78), Numbers (1980), Shryock (1947), and (Sabin 1934:303).

20. See Marks (1983) and Meldrum (1996).

21. See Lilienfeld (1980) and Brieger (1980).



22. The classic references include Brown (1979), Shryock (1947), Starr (1982), and Stevens (1971). Sabin
(1934:251-80) provides an excellent insider history of the development of medicine as science in an elite
institution in her biography of Franklin Paine Mall. Sabin (1934:255-58) chronicles earlier efforts in this direction
by anatomy faculty at Chicago and Johns Hopkins. Such faculty in numerous instances led the way by seeing
themselves as equally close to zoologists involved in the new experimental biology as they were to medicine
(Blake 1980:41).

23. See Cangi (1982), Numbers (1980), and Sabin (1934). For accounts of the shift toward scientific
medicine in each of the major medical disciplines, see Numbers (1980) and Vogel and Rosenberg (1979).
Whether this was originally a two-track or a three-track segmentation is unclear. Certainly three distinctive lines
of work developed in medical institutions over this century, with tensions among them: basic research, clinical
research, and clinical teaching and practice (Geison 1979; Harvey 1981; Numbers 1980; Shryock 1947:183;
Vogel and Rosenberg 1979; Warner 1980:70). There is not a single reference to a reproductive problem
addressed by clinical research from ca. 1905 to 1945 in Harvey's (1981) classic work.

24. When he was young, he had wanted to become a zoologist, but this was not seen as an acceptable
career in his family (Corner 1958a, 1981).

25. Unquestionably, links to the experimental sciences also gave medicine a new "culturally compelling basis
for consolidating its status as an autonomous 'learned profession,' with all of the corporate and material
advantages that such status implies" (Geison 1979:85). But whether the science was part of actual practice,
"window-dressing," good training in the logics of the body, another terminology for bureaucratization, and/or
something else are open questions, subject to multiple readings. Major contributors to this debate include Geison
(1979, 1987), Warner (1985), Lawrence (1985), Pauly (1987), Sturdy (1993), and others. Cooter and Sturdy
(1992) argue that the increasing emphasis on scientific medicine was part of a growing interest in scientific
management more generally, what I have subsumed as industrialization.

26. The literature is ambitious (e.g., Antler and Fox 1978; Apfel and Fisher 1984; Bell 1986, Hiddinga 1987;
Corea 1977; Dreifus 1978; Ehrenreich and English 1979; Gordon 1976; Leavitt 1986; Mohr 1978; Oakley 1984;
Reed 1983; Scully 1980; Wertz and Wertz 1977; Dally 1992; Moscucci 1990; Riessman 1983; Apple 1990; and
Digby 1994).

27. Due to a "jurisdictional battle over the abdomen with the general surgeons," the AMA section was
renamed Obstetrics, Gynecology and Abdominal Surgery in 1912, reverting to Obstetrics and Gynecology alone in
1938. On early gynecologic surgery, see also McGregor (1989).

28. The emphasis on surgical solutions to reproductive problems during nineteenth-century gynecology is
clear in the insider histories (e.g., Leonardo 1944; Speert 1980:37-71) and in recent secondary works (e.g.,
Moscucci 1990; and Dally 1992). See also the debate regarding J. Marion Sims's gynecologic surgery (Barker-
Benfield 1976; McGregor 1989; Scully 1980), and accounts of early gynecologic surgery in Brieger (1980).

29. See Ludmerer (1983) on teaching hospitals, and see Leavitt (1986) and Miller (1979) on anesthesia.
There is now an extensive literature on the elimination of midwives (e.g., Declercq and Lacroix 1985; Haller
1981; Leavitt 1986; Wertz and Wertz 1977, 1981; Wertz 1983; Oakley 1984; Apple 1990).

30. See Oakley (1984), Speert (1980:142-49), Stevens (1971:200), and Fildes, Marks, and Marland (1992).

31. On maternal health, see, for example, Antler and Fox (1978), Lansing, Penman, and Davis (1983), Wertz
and Wertz (1977), and Stevens (1971:199-204).

32. See also Riessman (1983), and Edwards and Waldorf (1984).

33. A specialists' text of the era was Hamblen's Endocrine Gynecology (1939). Medical researchers focused
largely on the female cycle up to ca. 1940 and then added phenomena of pregnancy to their problems; they did
not particularly attend to male reproductive phenomena until long after 1940, though biological and agricultural
reproductive researchers did (American Foundation 1955 2:139-40).

34. See Longo (1980:218-19, 1981) and Hahn (1987).

35. See Reed (1983:164); Williams also noted the characteristic lack of clinical opportunities for obstetrics
students during the late nineteenth century (Reed 1983:163; Ludmerer 1983). See also Longo (1980, 1981).

36. See Geison (1979) for specific contrasts between the earnings of physician researchers and practitioners.

37. See Corner (1958a:27) and Ramsay (1994:63). See also Sabin (1934:254) for another version of Mall's
views on basic research. Mall subsequently became head of the Carnegie Institution of Washington's Department
of Embryology at Johns Hopkins.

38. See Apfel and Fisher (1984), Bell (1986), and Borell (1985). J. B. Collip (Hamblen 1939:ix, emphasis
added) stated, for example: "Quite irrespective, then, of the degree of clarity that has been obtained in the
elucidation of the physiological or pharmacologic properties of chemically pure hormones or extracts of hormones,
the clinical value—if any—of such work must be determined by clinical experiment by clinicians working alone or
with their colleagues of the laboratory." This text included clinical studies of endocrine therapies; the commercial
preparations used were provided by major American pharmaceutical companies (Hamblen 1939:xiii).

39. There is a superb if small secondary literature on the history of American agriculture and agricultural
research. See Busch (1981, 1982), Busch and Lacey (1983), Kimmelman (1983, 1987, 1992), Rosenberg (1976),
Rossiter (1975, 1976, 1979), Marcus (1985, 1988), and Volberg (1983). Indeed, Rosenberg's (1976) analysis of
the situation of agricultural experiment stations and their scientists in relation to the conflicting demands of their
audiences, consumers, and professions informs my own. Regrettably, with some exceptions, little has been done
on the early development of animal (especially mammalian) agricultural research (Asdell 1977; Byerly 1976;
Rossiter 1979). See also Brown (1979), Randolph and Sachs (1981:96), and Lewontin (1982). Randolph and
Sachs (1981:96-97) emphasize a contrast between physicians, who were trained in science, and farmers, who
were not, creating a need for agricultural science to be "translated" for farmers, largely by agricultural extension
workers. I would argue, in contrast, that these were and remain differences in degree rather than in kind.
Certainly during the pre-World War II era, many practicing physicians also needed lay translations of
developments in medical science. See Harrower (1917) and Robinson (1934) for examples. Moreover, as more
and more farmers were educated in agricultural schools and the sciences became specialized, differences likely
diminished further. Specialization may not have been as extensive as supposed, however (Gregson 1993).

40. See Rosenberg (1976:135-52), Rossiter (1975), Krohn and Schafer (1976), Fitzgerald (in progress), and



Marcus (1985).

41. See Rosenberg (1976:148). True and Clark (1900) offer a full report on the status of the experiment
stations to date; see Dupree (1957) for analyses of the origins of the USDA and experiment stations, and
Knoblauch, Law, and Meyer (1962) for the centennial insider history of agricultural experiment stations. See also
Willham (1986).

42. See Rosenberg (1976:148), Marcus (1985), and Dupree (1957:170).

43. Pursell (1968) provides an intriguing analysis of innovation and rearticulation of goals under duress in
agricultural research.

44, See Rosenberg (1976:151). Several efforts in the late nineteenth century failed to establish engineering
research stations modeled on those developed in agriculture (Busch and Lacey 1983:14). Busch and Lacey
(1983:8) attribute the success of agriculturalists to their pragmatic, problem-focused, Baconian model of
corporate research for the public weal, a new and different model of science than had formerly been promoted.

45. See Kohler (1979:50), Rossiter (1975), and Marcus (1985, 1988).

46. See Busch and Lacey (1983), Kimmelman (1983, 1987), and Rosenberg (1976, 1979a). See especially
the graphic presentation by Busch and Lacey (1983:12).

47. In many agricultural institutions today these divisions remain lively, reflecting continued commercial
interest in their viability. Interviews conducted at the University of California, Davis, and H. H. Cole's (1977) oral
history.

48. Where two association names are connected by >, the name was changed to the latter in the year noted
after the latter name. See Busch and Lacey (1983), Rossiter (1979), and True and Clark (1900).

49. In 1905, there were 7 zoologists and biologists employed, compared with 143 animal husbandmen,
poultrymen, dairymen, and veterinarians (Rossiter 1979:217).

50. On breeding, see Allen (1991), Byerly (1976), Lush (1951), Reingold (1982), Kimmelman (1987:chapter
5), Provine (1986:98-160, 317-26), and Chapman (1987). Bugos (1992) discusses unique intellectual property
issues in the history of chicken breeding. Cooke (1997) discusses innovations in chicken breeding linked to
statistics.

51. See Powell (1927:19), and also Wiser (1987), Wiser, Mark, and Purchase (1987), and Byerly (1986). On
contagious abortion, see Wilkinson (1992).

52. For example, agricultural breeding specialist Jay Lush wrote his 1925 doctoral dissertation on "sex
control by artificial insemination with centrifuged spermatozoa," under L. J. Cole of the University of Wisconsin's
Department of Experimental Breeding (Chapman 1987:280).

53. Interview with A. V. Nalbandov, April 7, 1984, Urbana, Illinois. See Herman (1981) for a history of
artificial insemination in farm animals.

54. Specialization was not the refined process it is today. This does not mean that there was no competition
between groups with different emphases. See, for example, Dodds (1941) and Parkes (1963).

55. Charles Otis Whitman's report on "The Hull Zoological Laboratory" in The President's Report, University
of Chicago, 1898-99:182.

56. Debate focused on whether the shift was revolutionary or evolutionary, whether there was a revolt from
the morphological approaches that characterized nineteenth-century life sciences (Allen 1978, 1979, 1981;
Coleman 1971:162; 1985) or a more gradual shift to incorporate the new approaches (Benson 1981, 1985, 1989;
Farber 1982a,b; Maienschein 1981, 1983, 1985a,b,d; Maienschein, Rainger, and Benson 1981). Churchill (1981)
offers an excellent summary of debate to that date. More recent work (Rainger, Benson, and Maienschein 1988;
and Benson, Maienschein, and Rainger 1991) argues for diversity and multiplicity of approaches to the shift.

57. See Allen (1978), Churchill (1970, 1973), Oppenheimer (1967:188-205), Gilbert (1987, 1991), Clarke
(1991a), and Maienschein (1991a).

58. See, for example, Maienschein (1991b), and Mayr and Provine (1980). That is, for example, while
histology and cytology in medicine were generally "part of" anatomy, anatomy was itself becoming increasingly
physiological and biochemical in its approaches to research; many anatomists saw themselves as experimental
zoologists in medical institutions (Blake 1980; Corner 1958a,b, 1960), discussed further below. Workers from
varying perspectives also had differing definitions of the scope of cytology (cf. Allen 1978; Bourne and Danielli
1952; Corner 1958a,b, 1960; and Farley 1982).

59. See Kohler (1979, 1982), Rossiter (1975), and Cranefield (1959:264).
60. See Beer and Lewis (1974), Jarausch (1983), Kohlstedt (1985), Vesey (1965), and Geiger (1986).
61. University of Chicago President's Reports, 1892-1902:53.

62. See DeVane (1965), Jarausch (1983), Light (1983), Vesey (1965), and Geiger (1986). Both Geiger and
the monograph edited by Jarausch (1983) engage many of Vesey's (1965) analyses in fresh debate, beyond the
present scope.

63. See Jarausch (1983:13). A reliable estimate of the proportion in relation to population enrolled in
colleges and graduate schools is 5 percent in 1900, 5.6 percent in 1910, 9 percent in 1920, and 15 percent in
1930. These are based on age-appropriate cohorts by Burke (in Jarausch 1983:14-16). Coben (1979:229) notes
4.0 percent in 1900 to 12.42 percent in 1930.

64. See DeVane (1965:81) and Machlup (1962:77-78, 91). In 1900, there were 5,688 students; in 1910,
there were more than 6,000; in 1930, there were 47,225; and in 1950, there were 233,786 (DeVane 1965:51).

65. See DeVane (1965:42) and Barrow (1990:60-95). Vesey (1965:267-68) notes the paucity of data on the
origins of these organizational schema. Only the details, he found, appear in the record, with no discussion of the
larger issues and assumptions about the nature of organizational changes that were so similar across divergent
institutions that they could not be local variations. Vesey (1965) and DeVane (1965) largely attribute the shift in
approach to a corporate model of organization to the replacement of clergymen on university boards of trustees
with businessmen.

66. Borell (1989) points to the similar physical organization of university laboratories and factories in photos
of the era.



67. In 1920, there were about three hundred industrial research laboratories, growing to over one thousand
in 1927 (Coben 1979:229). By 1940, more than two thousand corporations reported laboratories employing about
seventy thousand people (Birr 1979:199).

68. See, for example, DuPree (1957), Shryock (1947), Geiger (1986:2), and Clarke (1993).
69. See Clarke (1987, 1995b), Shapin (1988), and Gossel (1992).

70. See, for example, Aberle and Corner (1953), Nagi and Corwin (1972:15), Abir-Am (1982), Haraway
(1989), Kohler (1976, 1978, 1991), and Geiger (1993). Clarke (1993) provides a case study in the reproductive
sciences.

71. Program in Experimental Biology, April 17, 1935. RAC RF RG1.1 S216 B8 F103.
72. To Frank R. Lillie from Warren Weaver, October 6, 1933. RAC RF RG1.1 S216d B8 F105.

73. Regrettably, Gregg does not provide Cannon's response. To Dr. Yerkes, November 23, 1942. RAC RF
RG1.1 S200 B39 F443.

74. There is general accord on this point in the secondary literature and in "insider histories." See Asdell
(1977), Borell (1985), Corner (1981), Evans (1959), Medvei (1982), and Parkes (1966a,b). Pressman (1991,
1997) takes up the timing of the development of psychiatry in America in similar ways.

75. To Col. A. Woods, Rockefeller Foundation, April 12, 1928. RAC RF RG1.1 S200 B40 F453.
76. See especially Aberle and Corner (1953) and Corner (1981) for this perspective.

77. Asdell's (1977:8, emphasis added) second argument is most intriguing. Here he addresses the problem
structure that life scientists had constructed and themselves confronted around the turn of the twentieth century:
"In fact, the physiology of reproduction was investigated very slowly. After the initial discoveres [of ova and
sperm], the attention of biologists seems to have been diverted in the direction of working out the changes that
take place in the cell nucleus during division, and in the study of embryological development. Eventually, both of
these led back to reproduction, in the case of embryology because of the demand for more accurately aged
material." Asdell's description of what scientists did attend to is certainly accurate: heredity and evolution were
central. Moreover, researchers' demands for more accurately aged embryonic material did lead back to
reproductive research problems in ironic ways. The irony is that a key piece of research in the United States that
promoted the development of reproductive research as a major line of work was not in pursuit of a reproductive
problem. Charles R. Stockard and George Papanicolaou (1917a) published on the estrus cycle of the guinea pig as
a scientific by-product of their attempt to date guinea pig embryos (Oppenheimer 1984); see also Pauly (1996).
This research was followed by parallel work dating the estrus cycle via vaginal smears by Joseph A. Long and
Herbert M. Evans's work on the rat (1922), Edgar Allen's on the mouse (1922), George W. Corner's on the
monkey (1923), and Evans and Cole's (1931) on the dog (which did not work well), all projects central to the
reproductive sciences (discussed in chapter 4). I discuss these researches in some detail in chapter 4. Studer and
Chubin (1976:12) offer interesting citation analyses on these key articles.

78. There is an ambitious literature on eugenics. See especially Bajema (1976), Haller (1963), Kevles (1981,
1985), Ludmerer (1972), Pickens (1968), Searle (1981), Soloway (1982, 1990), and Pauly (1993). For intensive
analysis of the relations between the eugenics and birth control movements, see Gordon (1975, 1976/1990) and
Chesler (1992).

79. See, for example, Kevles (1985), Ludmerer (1983), Soloway (1995) and Pauly (1984:395, 1996).

80. For an explicit articulation of criteria, see H. Laughlin's Model Eugenical Sterilization Law, first published
in 1922, in Bajema (1976:139-45).

81. See, for example, Pickens (1968), Reed (1983), Sanger (1971), Chesler (1992), and McCann (1994).

82. See MacKenzie (1981a), and Haraway (1995). There had, of course, been earlier forms of population-
based science centered on census data and other similar approaches (MacKenzie 1981a,b; Provine 1986).

83. See Kevles (1981, 1985), MacKenzie (1981a), Allen (1991), and Porter (1995).

84. See Borell (1987a), Ledbetter (1976), Maas, (1974), Marks (1982), Osborn (1967), Reed (1983:202-6,
301, 337), and Harr and Johnson (1988:452-67). On the history of demography, see Hodgson (1983, 1988,
1991) and Greenhalgh (1996).

85. Minutes of the Preliminary Conference on a Population Association for the United States. New York
University, December 15, 1930, with the cooperation of the Milbank Memorial Fund. RAC BSH SIII-2 B9 F191.

Chapter Three Forming the Discipline Physiological Approaches, 1910-25

1. These are addressed in detail by the "insider histories" of reproductive research written by many of the
researchers themselves. See Asdell (1977), Corner (1951, 1958a, 1963, 1965, 1981), Dodds (1941), Gruhn and
Kazer (1989), Hamblen (1939), McCance (1977), Medvei (1982), Parkes (1962b,c, 1963, 1966a,b), Short (1977),
Zondek (1941), and Zuckerman (1970, 1978).

2. Certainly there had been considerable earlier consideration of some kind of blood-borne messengers. See
Medvei (1982).

3. Borell (1985) argues that it was from physiology and endocrinology that the British reproductive research
enterprise emerged. In contrast, I have found that in the U.S. reproductive research enterprise had its origins in
embryology, though clarifications of hormone actions were central to its development. These points are discussed
more fully in chapter 4.

4. Although agricultural scientists have contributed, no such histories have been undertaken with the
exception of Cole (1977) and Asdell (1977). General histories and those of reproductive research include Bliss
(1982), Borell (1976a,b,c 1978, 1985), Corner (1951, 1963, 1965, 1981), Dodds (1941), Fulton and Wilson
(1966), Glick (1976), Hall (1974, 1976, 1978, 1979), Hall and Glick (1976), Hamblen (1939), Lisser (1967),
Maisel (1965), McCance (1977), Medvei (1982), Parkes (1962b, 1963, 1966a,b), Rosenberg (1976), Short
(1977), Shryock (1947:212-15), Studer and Chubin (1976), Thorne (1976), Young (1970), and Zondek (1941).
Regarding "insider" histories of early reproductive endocrinological research as data, see Appendix 1. Curiously,
Maienschein's (1985d) review of the history of biology omits the history of endocrinology.



5. Based on Borell (1985) and Medvei (1982). For more elaborate chronologies, see also Greep and
Koblinsky (1977), Hamblen (1939), and Studer and Chubin (1976). On French and German contributions, see
also Simmer (1978) and Jorgensen (1971).

6. See Borell (1976a,b,c; 1985:4). For examples of popular and medical literature on endocrinology in the
United States, see Harrower (1917) and Robinson (1934). For the Netherlands, see Oudshoorn (1994).

7. See Borell (1985:6, 11; 1978:286). In Britain, the term hormone was used for chemicals with
demonstrable physiological effects and was more in the domain of laboratory scientists; the term internal
secretions was used to suggest a hypothetical entity whose absence resulted in disease and was more in the
domain of clinicians (Borell 1985:4-5). In the United States, usage of these terms does not seem so clear-cut.

8. Borell (1976c:xii) analyzes this segmentation as parallel to that of genetics. There was, as with Mendelian
genetics, rediscovery of a significant earlier researcher—A. A. Berthold. In 1849, Berthold published a paper
demonstrating that transplantation of fowl cock's testes prevented atrophy of the comb, the usual result of
castration; Berthold's work was "rediscovered" early this century (Medvei 1982:217) and pursued by an array of
investigators at Chicago (Clarke 1993).

9. For an analysis of the situation of endocrinology in Britain around 1920, see Hall (1976); for Germany,
see Zondek (1941); for the Netherlands, see Oudshoorn (1994); for the United States, see Aberle and Corner
(1953); more generally, see Medvei (1982).

10. It includes, for example, Allen (e.g., 1978, 1979), Benson (1981), Brush (1978), Burkhardt (1979),
Churchill (1979, 1985a,b), Coleman (1980), Farley (1982), Gerson (1983), Gilbert (1978), Hamburger (1980),
Ludmerer (1972), Maienschein (1984, 1985d), Mayr and Provine (1980), Rosenberg (1967, 1976), Sapp (1983),
Stubbe (1972), and Sturtevant (1965). For a wonderful commentary on the "borderland" between genetics and
embryology made shortly after Morgan won the Nobel Prize in 1933, see Streeter (1935).

11. On some of the consequences, see Keller (1987, 1992), Lloyd (1993a,b), and Griesemer (1994,
forthcoming).

12. Gilbert (1978:346) considers the sex-determination problem so central to the development of the gene
theory to have been a "fundamental controversy in embryology." Farley (1982) devotes a chapter to efforts of
cytologists who were not necessarily embryologists. The porousness of the boundaries between "disciplines"
makes specific disciplinary attribution highly problematic.

13. See Coleman (1971), Allen (1978), Churchill (1969, 1970, 1973, 1979, 1981, 1985a,b), Hamburger
(1980), Maienschein (1984), Mayr and Provine (1980), and Farley (1982).

14. See Sturtevant (1965), Farley (1982), Maienschein (1984, 1991a), Rosenberg (1967), and Stubbe
(1972).

15. See Allen (1991), Kay (1993a), Haraway (1995), and Provine (1986).

16. Oppenheimer (1967:35-38) notes that certain geneticists lobbied against such restrictiveness, notably E.
B. Wilson and Sewall Wright, and that Wilson's work led to cytogenetics and cytochemistry, which subsequently
merged into molecular biological approaches to similar problems.

17. Many of these "geneticists" were themselves embryologically trained (Gilbert 1978, 1987, 1991).

18. See Lillie (1919:129, emphasis added). Garland Publishing has reprinted this book in its series Great
Books in Experimental Biology (1988).

19. Problems of sex determination versus sex differentiation are classic examples of such ambiguous
problems. See Maienschein (1984, 1985d:161). Lillie (1932:5) argued years later that "we must make a radical
distinction between" the two, with the former being chromosomal (genetic) and the latter, in higher animals,
being hormonal. Aspects of this problem have yet to be clarified. See Farley (1982:259-63), Price (1972), and
Gorbman (1979). Farley (1982:259-63) harshly criticizes contemporary biology and genetics texts for limiting
their discussions of sex determination to X and Y chromosomes. He attributes this narrowness of vision to
"modern biology's preoccupation with evolutionary theory" (1982:260) and its ignoring of the problem "What
exactly does the sperm do to the egg to stimulate its development?"

20. For an ambitious analysis of British endeavors, see Borell (1976a,b,c, 1978, and especially 1985 and
1987a) and Parkes (1962b,c, 1966a,b). For analysis of Dutch work, see Oudshoorn (1994); for German
contributions, see Zondek (1941), and especially for those of German/Viennese gynecologists, see Corner (1965)
and Simmer (1978); for French contributions, see (Medvei 1982); and for Brazilian contributions, see Corgi et al.
(1963).

21. There was a growing general physiological research emphasis in British life sciences at this time. See
Borell (1976a,b,c, 1978, 1985), Geison (1978), Hall (1974, 1976), and Long (1987).

22. Heape came to Cambridge in 1879 to work with F. M. Balfour on embryological problems. Upon Balfour's
death in 1882, Heape and Adam Sedgwick published on embryology under the names of Foster and Balfour. After
several academic positions, Heape was elected to the Balfour studentship (fellowship) in zoology in 1890
(Marshall 1929:588).

23. Heape's (1894, 1897, 1898) cyclicity work is well known (Marshall 1929:588; Biggers 1991). American
reproductive scientist George Corner also published such popular works. See Corner (1981) for discussion. In
both instances, the then blurred boundaries between sexology and the reproductive sciences are quite visible.

24. See Parkes (1962c) and, for an ambitious analysis and bibliography of Heape's work, Biggers (1991).
25. See Heape (1899, 1905), Marshall (1930:xvi), and Biggers (1991).
26. See Porter and Hall (1995:170-73) for context.

27. Costs of this research were covered through a gift of two hundred pounds from Lord Carmichael of
Skirling (Parkes 1952:ix), an early example of external funding of reproductive research. This was the famous
case of interspecies mating of Lord Morton's mare. Burkhardt's (1979) article provides an illuminating discussion.
Lord Morton had reported to the Royal Society in 1820 that an earlier mating of a purebred mare with a quagga
(a striped zebra/horse-type animal, extinct by the turn of the century) had resulted in the foal from a later
mating with a purebred stallion being striped like the quagga (Burkhardt 1979). This anomaly "inspired the most
extensive work in experimental animal breeding conducted in Britain between Darwin's death in 1882 and the
rediscovery of Mendel's laws in 1900" (Burkhardt 1979:2). Ewart and Marshall's efforts bred zebras and horses,



experiments that took about one year each, with multiple breedings required, and ultimately proved
negative.

28. This demonstrates again, along with Lord Carmichael's financial assistance, the early philanthropic
interest in reproductive problems. Marshall did a brief stint as director of the Institute of Animal Nutrition and
studied the most economic age and condition at which to slaughter cattle. Subsequent researches focused on
environmental factors in the reproductive processes, including light and climate. Marshall served on the Council of
Management of the Journal of Endocrinology and was an honorary member of the Society for Endocrinology
(Parkes 1952:x-xi).

29. I sought reviews in the major salient American journals, finding none between 1910 and 1915 in the
Journal of Anatomy, the American Journal of Physiology, the Anatomical Record, the American Journal of
Anatomy, the Journal of Morphology, the Journal of the American Medical Association, the Journal of Biology, the
Biological Bulletin, the Journal of Experimental Zoology, the Journal of Biological Chemistry, or the Journal of
Experimental Medicine. Physiological Reviews, a likely review source, began after this time (1921). The absence
of reviews may reflect the illegitimacy of reproductive science at the time. For a description of Marshall's work
from the point of view of sexology, see Porter and Hall (1995:169-71).

30. The major changes between the first edition (1910) and the second (1922) were (1) revision and
expansion of the section on the biochemistry of the sexual organs (by William Cramer) and (2) revision and
expansion of the section on changes in the maternal organism during pregnancy (by James Lochhead). Marshall
(1922:vii) notes that almost no changes were made in the chapter on fetal nutrition and the physiology of the
placenta, "since the quantity of original work done in this field during the last decade has been relatively small."

31. Parkes further notes that by 1935 it was clear that a third edition should be prepared as soon as
possible. Because of World War II and other problems, this edition was not issued until 1952-66, and it appeared
in installments.

32. This perspective strongly paralleled that of Frank Lillie in the United States. See Lillie (1919),
Oppenheimer (1967:39-55), and Farley (1982:237-51). Lillie and Crew's groups were also in direct contact (e.g.,
Crew to Lillie, 4 April 1928; FRLP BII F20).

33. In the 1920s, Crew was director of the Animal Breeding Research Department and a lecturer in genetics
at the University of Edinburgh (1927), continuing the reproductive focus of Ewart and Marshall. Through his many
students, Crew ultimately sustained Edinburgh as a center for reproductive research well into the twentieth
century, including some forays into Rockefeller-sponsored contraceptive research, discussed in chapter 6.

34. For further information on Hammond, see Russell (1966:336-37) and Parkes (1962c).

35. In 1960, Parkes became Mary Marshall Chair of the Physiology of Reproduction, a chair endowed by
Marshall in memory of his mother (Parkes 1966b:33-35). For a more general view of British physiology of the
day, see Butler (1988).

36. See American Foundation (1955:2:139-40). Many of these efforts and a full representation of the
intersection in British reproductive sciences appear in Parkes's Marshall's Physiology of Reproduction (1952-66).

37. That is, once biology was established on the graduate level in the United States, early graduates found
academic positions not only in biology departments but also in agriculture-based, land-grant institutions (Cravens
1978; Rosenberg 1967; Rossiter 1986). Yet these men were and remain claimed by later agricultural scientists as
agricultural scientists (e.g., Nalbandov interview 1984). Major contributions of agriculturally trained scientists to
reproductive research came later during the coalescence around reproductive endocrinology, the "endocrinological
gold rush" (Parkes 1966a) during the years after ca. 1925. They are addressed more fully in chapter 5.

38. See Willier and Oppenheimer (1964:118), Manning (1983), and Gilbert (1987).
39. See Appendix 2 for the complete version (Aberle and Corner 1953).

40. Neither the researchers cited nor the problems listed are meant to be exhaustive. Such a chronicle is
beyond the scope of this book. Major listings of research on reproduction are found in Greep and Koblinsky
(1977), Studer and Chubin (1976), and Gruhn and Kazer (1989).

41. Individual animals were of minimal concern to most agricultural scientists because improved production
of animals and their consumable products was the goal; less productive or nonproductive individuals could simply
be culled and used for meat or other products. Hence the contrast with medicine is extensive, given the major
medical goal of preserving individuals.

42. There was a crisis of sorts in Britain among those working in endocrinology in the 1920s. See Hall
(1976).

43. See, for example, Allen (1970), Loeb (1958), and Parker (1973).

44, Newman (1948:231) dates this as 1916 but most likely was mistaken. Willier (1957:216) dates the
onset of Lillie's freemartin work as the autumn of 1914. And Leon J. Cole, who specialized in experimental
breeding at Wisconsin, was already in correspondence with Lillie on freemartins in late 1915 (Cole to Lillie, 17
November 1915, and passim, FRLP BII F15 UChiA). This was, of course, not the first research on freemartins,
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4. Sengoopta (1993:60-61) details the surgery. On Steinach's scientific position, see also Sengoopta (1995),
Rechter (1997), Lipschutz (1925), Steinach (1940), and Benjamin (1945).

5. For their challenges to Steinach's argument, see Moore (1931a, 1938), Price (1972, 1975), and Fausto-
Sterling (1998).

6. The 1932 version of Lillie's "Biological Introduction" simply asserts that the "male hormone" originates in
the testis and the "female hormone" in the ovary. Lillie goes to some length to counter Steinach's theory of sex
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7. For entrée into the sex differences literatures, see, for example, Parsons (1980), Longino (1990), Harding
and O'Barr (1987), and Oudshoorn (1994).

8. Feminists here include Hall (1974), Longino and Doell (1983), Oudshoorn and van den Wijngaard (1991),
Oudshoorn (1994), van den Wijngaard (1991), Rechter (1997), and, perhaps most ambitiously, Fausto-Sterling
(1998).

9. Sociologists Studer and Chubin (1976) also take issue with the patent retrospective sequencing of the
development of the reproductive sciences.

10. Doisy later shared the 1943 Nobel Prize for his work on the isolation of vitamin K (Medvei 1982:727).

11. His work was supported by the NRC/CRPS directly from 1930 to 1934 (Aberle and Corner 1953:121),
and subsequently through assistance from the Rockefeller grant for research in the Biological Sciences Division.
Report for 1934-35 on the Grant for Biological Research Made by the Rockefeller Foundation," Nov. 8, 1935:3-5.
RAC RF RG1.1 S216d B8 F107. See also Clarke (1993).

12. See Figure 5.1. See also the disciplinary and professional mix of authors in the journal Endocrinology
during this period.

13. Chapter 8, which focuses on the relations of reproductive scientists to birth control advocates during this
period, demonstrates American scientists' refusal to participate in explicitly contraceptive research, despite
considerable demands and offers of support. Of course, some reproductive scientists, notably Carl Hartman
(1931, 1933, 1936, 1937), published popular, practical works with contraceptive implications.

14. Of course, many other investigators pursued it prior to and at the same time as Smith. See Medvei
(1982) and Greep and Koblinsky (1977). Like that of many other reproductive scientists, Smith's background
included extensive work in embryology, including the development of the pituitary gland (Agate 1975:473).

15. Agate (1975:472-75) notes that Bennett M. Allen at the University of Kansas was conducting "almost
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understanding regarding publication of this groundbreaking research. See also Medvei (1982:323). See Agate
(1975), Amoroso and Corner (1975), and Corner (1981) for Smith's relations with Herbert M. Evans, who pursued
research in hypophyseal hormones after working with Smith at the University of California, Berkeley.

16. Greep, personal communication.

17. Such scientists included Herbert M. Evans at the University of California, Berkeley (Amoroso and Corner
1975; Corner 1981) and Frederick L. Hisaw, Harry L. Fevold, and Roy Greep at Wisconsin (Greep 1967, 1973).
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18. This was part of a progress report from Frederick L. Hisaw, E. L. Severinghaus, and L. J. Cole of the
University of Wisconsin, titled "Physiology and Chemistry of Endocrines Concerned with the Physiology of
Reproduction and Application to Clinical Medicine and Agriculture," dated 1934, located in the Rockefeller
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Social Hygiene, directly to the Natural Sciences Division of the Rockefeller Foundation as a full-fledged biomedical
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23. Weaver attended the NRC/CRPS Conference on the Biology of Sex at Woods Hole in 1934, based on the
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RAC RF RG1.1 S200 B38 F438.
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Secretions .
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27. See Cravens (1978), Evans and Cowles (1940), Gregory (1935), Kiger (1963), Lisser (1967), Mengert
(1934), Sabin (1934), and Stevens (1971).
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29. See, for example, Borell (1985, 1987a), Hall (1974, 1976), and Medvei (1982).
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31. Eighth Annual Report of Committee for Research on Sex Problems of the Division of Medical Sciences,
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33. Attending from the United States were J. B. Collip, Herbert M. Evans, P. E. Smith, Frank Young, and
Bernardo A. Houssay. See Parkes (1985:130-33).
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founded until 1946, although the Journal of Endocrinology of the Royal Society of Medicine began in 1938 (Medvei
1982:502). The (British) Society for the Study of Fertility started in 1944 (Cook 1994). Prior to 1960, the
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35. Lowy cites a 1991 talk Galison gave as stimulating her. This discussion appears in his Image and Logic
(1997). See also Galison and Stump (1996).

36. See Borell (1985, 1987a), Hall (1974, 1976), and Oudshoorn (1994).

37. See Schwartz et al. (1977). This was also confirmed in interviews with both Neena Schwartz and Andrew
Nalbandov. See also Clarke (1998).

38. See the Frank R. Lillie Papers, UChiA.

39. Hisaw later went to Harvard as Fisher Professor of Natural History, and Fevold and Greep accompanied
him (Fulton and Wilson 1966:403). Severinghaus went to Columbia's College of Physicians and Surgeons, where
he worked with P. E. Smith and Earl T. Engle (Allen, ed., 1932). Cole remained at Wisconsin. Roy Greep and his
associates (1976, 1977) offer useful histories of reproductive research, especially as related to contraception.

40. Medical scientists who developed such colonies include Edgar Allen (at Washington University and Yale),
George Corner (at Hopkins and Rochester), Philip Smith (at Columbia), and George Bartelmez (at Chicago)
(Clarke 1987, 1995b).

41. Letter from Warren Weaver of the Rockefeller Foundation to Frank R. Lillie, Oct. 6, 1933. RAC RG1.1
S216D B8 F105.

42. Interviews at the University of California, Davis, 1985.

43. Interview with Nalbandov in Urbana, Illinois, April 7, 1984. Radioimmunoassay, developed around 1960
(Medvei 1982:556-57), transformed such processes because vast quantities of urine no longer needed to be
distilled to obtain small amounts of active hormone. On materials access in the Netherlands, see Oudshoorn
(1994).

44, Of course, unlike the vaginal smear, examination of these organs required surgery, making them more
costly indicators in terms of time, effort, and risk to materials.

45. Cf. Benson (1981). Farley (1982:209-59) provides a lovely overview of the salience of cytology to turn-
of-the-century problems in sexual reproduction, prior to and during the three-way split.

46. See Fulton and Wilson (1966:399). Smith's work further demonstrated that transplants of the anterior
pituitary were capable of restoring the functions that had been atrophied by hypophysectomy. Smith also showed
that anterior pituitary transplants into immature female rats produced a rapid and precocious development of the
genital system. This work linked the reproductive endocrinological system to the general bodily endocrinological
system through the functions of the anterior pituitary gland.

47. 1 thank Studer and Chubin (1976) for pointing out this source.

48. For recent discussion of this work, including the concepts of threshold and tissue sensitivity, see Sinding
(1990:205-10); for original descriptions, see Domm, Juhn, and Gustavson (1932). See also Price (1974, 1975).

49. Evidence is limited but highly suggestive. The roots of these tensions most likely lie, of course, in the
turn-of-the-century shifts of emphasis in biological and medical research from morphology and anatomy to
experimental and physiological approaches. See Benson (1989) for a general discussion. Werdinger (1980:338-
39) notes significant tensions within embryology along these lines.



50. See Nalbandov (1958, 1970, 1973, 1976, 1978). He carefully notes (1976:1) that this diversity is largely
restricted to females: "reproduction in males is remarkably uniform across species."

51. Interview with Andrew Nalbandov, April 7, 1984. See also Schwartz et al. (1977).

52. See Farley (1982:235-51) for a superb account of the dialogue between Lillie and Loeb. See
Oppenheimer (1967:29-44) for further development of Lillie's broad biological view. See also Clarke (1993).

53. The review appeared in a new journal, Animal Reproduction Science (1978), an international publication
with an animal agricultural science focus.

54. See also Frank (1929, 1935), Pratt and Allen (1926), and Doisy (1941a,b).
55. See Carmichael (1973:68-97), Clarke and Casper (1996), and Casper and Clarke (1997).

56. In medicine, the germ theory of disease and control over contagious diseases had paved the way to
some degree for acceptance of scientific innovations.

57. The oral history of Harold H. Cole, professor of animal science at the University of California, Davis,
provides a superb saga of the tensions confronted by the first generation of serious animal scientists and how
they managed them through understanding their own "double mission" as scientists and as "animal men" (Cole
1977).

58. Considerable pioneering work in this field was done by Russian investigators (Herman 1981:3).
59. See Provine (1986), Chapman (1987), and Lush (1951).
60. See Reingold (1982:146), Randle (1993), Fechheimer (1986), and Kunkle and Hagevoort (1994:251).

61. The image is from Reingold (1982:152). Valuable summaries of the impacts of reproductive technologies
on agriculture in this century are found in Byerly (1976), Biggers (1991), Corea (1985), Wiser, Mark, and
Purchase (1987), Brackett, Seidel, and Seidel (1981), and Herman (1981). The Research and Education
Association (Reingold 1982) provides an excellent overview that is marred by its lack of attention to and
recognition of developments in scientific animal agriculture prior to 1950. This source also addresses the
problems of the need to "trade off" among various technological improvements because not all can be
implemented simultaneously, and some have unwanted side effects. On this point, see also Nalbandov (1978). In
some animals, such as sheep, the reproductive patterns are not amenable to scientific intervention. Corea (1985)
attends to the transfer of these agricultural technologies to humans with histories of their development in
agriculture.

Chapter Six Negotiating the Contraceptive Quid pro Quo Birth Control Advocates
and Reproductive Scientists, 1910—-63

1. In 1914, only three articles on birth control appeared in the New York Times, and in 1915 only fourteen.
But in 1916-17 ninety appeared, and news magazines had similar coverage. See Chesler (1992:129-30).

2. Certainly some reproductive scientists were also active in birth control organizations (described in detail
later in this chapter). But by and large, the positions these activists themselves articulated regarding
contraceptive research were closer to those of other reproductive scientists than of birth control advocates.

3. See Bijker, Hughes, and Pinch (1987), Bijker and Law (1992), and Pinch (1997); cf. Clarke (1985).
4. On the concept of implicated actors, see Clarke and Montini (1993).

5. I am not addressing infanticide here, although it obviously was and continues to be a means of fertility
control, if not birth control, whether practiced intentionally or tacitly by neglect. For example, Kertzer (1994)
recently documented Italian Catholic practices requiring infant abandonment by unwed mothers, which led to
extremely high rates of infant death. Such practices are certainly open to being termed infanticide and, as he
reveals, ended barely a century ago. Zelizer's (1994) historical analysis of the price and value of children, the
high infant mortality of baby farms, and baby-selling practices in the United States, (which extended well into the
twentieth century and in fact continue underground) also deserve examination. On infanticide in contemporary
China, see Greenhalgh and Li (1995).

6. There is a strong and expanding literature on the history of contraception. For pre-nineteenth-century
modes, see Himes (1936), Bodemer (1976), Robertson (1991), and Riddle (1992). An excellent new work on the
nineteenth-century United States is Brodie (1994); on the social constructions of the condom—"rubber wars"—
see Gamson (1990).

7. However, this is generally limited to applied industrial chemistry and rubber technology, with animal
testing. While using "safe period" techniques does not require scientifically based products, determining the safe
period with precision depended on basic research. Information on these techniques was notoriously erroneous
until well into the 1920s and 1930s. See Hartman (1933, 1936, 1937, 1962), Knaus (1934a,b), Langley
(1973:96-132), and Ogino (1924, 1930, 1934).

8. Diaphragms and cervical caps require "fitting" by trained personnel, not necessarily physicians, and there
is debate over the extent of training required (e.g., Holmes, Hoskins, and Gross 1980).

9. Some argue that the birth control pill could safely be distributed "over the counter" like condoms. See, for
example, Dixon-Mueller (1993a).

10. For nineteenth-century predecessors, see especially Brodie (1994), Gordon (1976), Chandrasekhar
(1981), Himes (1936), and Reed (1983).

11. The NBCL changed its name to the Voluntary Parenthood League in 1919. On Dennett, see Chesler
(1992:143-44, 167-70). See also McCann (1994).

12. Four prominent American biologists served on the Advisory Board: C. C. Little; geneticist Edward M. East
of Harvard; Raymond Pearl; and Leon J. Cole. Both Little and East were very active in American eugenics
organizations (Borell 1987a). Of these, only Cole could be considered a prominent reproductive scientist.

13. On birth control conferences, see Borell (1987a), Gordon (1976), Kennedy (1970), Pierpoint (1922),
Reed (1983), Sanger (1934, 1938/1971), and Sanger and Stone (1931). On the international conference, see
Carl Moore's statement on the meeting, included in the Eighth Annual Report of the NRC/CRPS, prepared by R. M.



Yerkes 1930. RAC BSH SIII-2 B8 F189.

14. See chapter 7 for a discussion of funding of the NCMH and of reproductive research by the NCMH. Both
Carl Hartman and Earl Engle were on the board of the NCMH in the 1930s in charge of research. See RAC RF
RG1.1 S200A B99 F1199. See also RAC RF RG1.1 S200A B99 F1199 and RAC BSH SIII-2 B7 F172.

15. See McCann (1994:chapter 3) for a recent and very rich account of relations between the lay birth
control movement and medicine in the United States. C. C. Little even wanted to include sociologists on the
advisory board of the research organization! Soloway (1995) focuses on the integration of birth control research
within the agendas of eugenics societies in Britain and the United States in the interwar years; developments
were quite parallel.

16. That is, most of the business involved means and mechanisms of contraception marketed as other
things. See Riddle (1992) and McCann (1994).

17. See File Memorandum RT (Ruth Topping), "Crew Study and Interview with Dr. Crew." 12 September
1932. RAC BSH SIII-2 B7 F174.

18. On eugenics in the United States, see especially Bajema (1976), Duster (1990), Haller (1963), Kevles
(1985), Ludmerer (1972), Pickens (1968), Searle (1981), and Soloway (1982, 1990, 1995). For intensive analysis
of the relations between the eugenics and birth control movements, see Gordon (1975, 1976, 1990), Petchesky
(1984/1990), McCann (1994:chapter 4), and Larson (1995).

19. Birth control advocates of all political stripes also advocated contraception on negative eugenic grounds
from the late nineteenth century on (Gordon 1976; Sanger 1920, 1971). The NCMH had even approached
eugenicists for joint sponsorship of birth control research in the early 1920s, was initially rebuffed, and then
received: Committee on Maternal Health [C.M.H.], March 1924. Researches. RAC BSH SIII-2 B7 F175.

20. Harry Laughlin's "Model Eugenical Sterilization Law" (Bajema 1976:138-45) was almost directly
translated as the Nazi law of 1933. On eugenic sterilization and other sterilization abuse in the United States, see
Kevles (1985), Landman (1932), Pickens (1968), Robitscher (1973), Shapiro (1985), Reilly (1991), and Clarke
(1984).

21. See enclosure with materials from the Eugenics Committee of the U.S.A., dated 10 October 1923, FRLP
BIII F8 UChiA.

22. On this use of the term, see Himes (1936), Pierpoint (1922), and Sanger (1920).

23. Recently there has been a renaissance of eugenics in its own name and again focused on the quality of
individuals (e.g., Bajema 1976; Carter 1983; Duster 1990).

24. Key cites include Ledbetter (1976), Gordon (1990), Courey (1994), Sharpless (1993), Hodgson (1983,
1988, 1991), and Greenhalgh (1995, 1996).

25. Minutes of the Preliminary Conference on a Population Association for the United States. New York
University, 5 December 1930, with the cooperation of the Milbank Memorial Fund. RAC BSH SIII-2 B9 F191.

26. See, for example, Gordon (1976/1990), Maas (1974), and Reed (1983).

27. For an excellent insider's account of the development of population studies, see Notestein (1982), who
spent his professional life at the Milbank Memorial Fund, Princeton University, and the Population Council.

28. See RAC BSH SIII-2 B9 F190-91 and B10 F218; and First Annual Meeting roster, April 22-23, 1932 (RAC
BSH SIII-2 B9 F190). Most were also members of the Population Association of America, founded in 1931
(Notestein 1982).

29. See Wilmoth and Ball (1992) and Courey (1994) on American media. For a contrasting situation where
underpopulation became a matter of state concern—Fascist Italy—see Horn (1994).

30. See RAC BSH SIII-2 B7.
31. To Mr. Fosdick from L. B. Dunham 14 December 1927. RAC BSH SIII-2 B7 F173.
32. Response from Fosdick to Dunham, 22 December 1927. RAC BSH SIII-2 B7 F173; emphasis added.

33. To Mr. Fosdick from L. B. Dunham, Subject: NRC/CRPS. 6 February 1931. RAC BSH SIII-2 B8 F186. To
Mr. Fosdick from Mr. Dunham, Subject: Conference on Birth Control. 19 March 1931, pp. 1-3. RAC BSH SIII-2 B7
F166.

34. Memo to Mr. Dunham, 15 October 1931; and see other documents in this folder (RAC BSH SIII-2 B7
F166). Topping, a key BSH staff person, became executive secretary of the ABC League in 1933, when the BSH
ceased functioning. See Topping to J. Kingsbury, Milbank Memorial Fund. 21 January 1933. RAC BSH SIII-2 B8
F187.

35. See Sharpless (1993), and chapters 4 and 7 here.

36. See Haraway (1995) on the shift from race to population to the genome across the twentieth century.

37. Minutes of the Preliminary Conference on a Population Association for the United States. New York
University, 15 December 1930, with the cooperation of the Milbank Memorial Fund. RAC BSH SIII-2 B9 F191.

38. These were noted by Rockefeller philanthropies. See E.C. 5 and 9 January 1934. American Birth Control
League (p. 92). RAC BSH SIII-2 B7 F163.

39. See Maas (1974:656); see also Borell (1987a), Gordon (1976), Kevles (1985); Marks (1982), Reed
(1983), and Shapiro (1985). For the mission statements, see, on eugenics, Osborn (1951); for birth control
excerpts in Gordon (1976:349-53); for neo-Malthusianism, see Ledbetter (1976) and Chase (1975).

40. See Bureau, 26 July 1923. RAC BSH SIII-2 B7 F172, and Committee on Maternal Health [NCMH], March
1924. Researches. RAC BSH SIII-2 B7 F175.

41. The NCMH was sponsoring a book on sterilization with Dr. Howard C. Taylor of Columbia as primary
author; other methods to be researched included the IUD, clinical research on the safe period, sperm antigens
(inoculations or spermatoxins), and contraceptive jellies. See to Weaver from Raymond Squier, NCMH. 21
January 1936. RAC RF RG1.1 S200A B99 F1199.

42. Weaver to Yerkes. 28 February 1936. RAC RF RG1.1 S200A B99 F1199.

43. 6 March 1936. RAC RF RG1.1 S200A B99 F1199.

44, From the foreword to Voge's book (1933:12) by Robert Latou Dickinson of the NCMH. Robert T. Frank



was the director of research for the NCMH at this time, and the manuscript was also reviewed by Carl
Hartman of Hopkins.

45. See File Memoranda: Crew Spermaticide Study. RAC BSH SIII-2 B7 F174.

46. As reported by Ruth Topping of the BSH staff: File Memorandum RT. Subject: Crew Study and Interview
with Dr. Crew. 12 September 1932. RAC BSH SIII-2 B7 F174.

47. Memo to Mr. Dunham from Ruth Topping, Subject: Contraceptive Research, 30 September 1931. RAC
BSH SIII-2 B7 F166. See also Soloway (1995). Porter and Hall (1995:176) assert that Solly Zuckerman received
some American funding with Baker. Subsequently, they also report, Baker relied on funding from the (British)
Eugenics Society and from the pharmaceutical company British Drug Houses, Ltd.

48. The NCMH would locate and fund a scientist, cover some expenses, and use the department's primate
colony. See to Dr. Merriam from G. Streeter, 12 March 1938. JHA CDoE SP (then unsorted; now likely filed under
NCMH).

49. To George Streeter, Director of the Department of Embryology, from President Merriam of the Carnegie
Institution. 4 June 1938. JHA CDoE SP (then unsorted; now likely filed under NCMH).

50. To Hartman from Dr. Raymond Squier. 7 July 1938. JHA CDoE SP (then unsorted; now likely filed under
NCMH).

51. 13 July 1938. JHA CDoE SP (then unsorted; now likely filed under NCMH).

52. See to Alan Gregg, RF, from Dr. Louise F. Bryant, NCMH, 21 December 1934. Letter from Hartman to
Bryant as attachment 5 December 1934. RAC RF RG1.1 S200A B99 F1199.

53. See Borell (1987a:fn76) and to Mr. Dunham from Ruth Topping, Subject: Contraceptive Research. 15
October 1931. RAC BSH SIII-2 B7 F166. The only pre-1940 example of agricultural institution-based research on
contraception I located was Cole and Bunde (1937). Later artificial insemination research began to include
immunological problems (e.g., Menge et al. 1962).

54. Ruth Topping wrote, "It is interesting to note that Dr. Crew's apparent belief that a narrowly restricted
search for a better contraceptive is less apt to yield the desired results than a broadly exploratory process is in
general line with a suggestion made by Dr. Carl G. Hartman of Carnegie Corporation [ sic ] some time ago when
he recommended having several of the many students of physiology of reproduction keep in mind the significance
of their observations in relation to the possibility of the control of fertility. Dr. Lillie of Chicago suggested in
addition that the problem was one to be worked out jointly by a laboratory man and a clinician." File
Memorandum RT. Subject: Crew Study and Interview with Dr. Crew. 12 September 1932. RAC BSH SIII-2 B7
F174.

55. Topping reported: File Memorandum RT. Subject: Crew Study and Interview with Dr. Crew (punctuated
as original). 12 September 1932. RAC BSH SIII-2 B7 F174.

56. Despite such rhetoric, Crew's institute later sponsored a wide range of "applied" undertakings, including
Voge's work noted earlier, the first Pregnancy Diagnosis Laboratory in the United Kingdom, and investigations of
artificial insemination. Ironically, according to one biographer, Crew's own involvement in basic research ended
prematurely with his acceptance of applied administrative research positions (Hogben 1974)!

57. Ogino (1924, 1930, 1934) was the leading Japanese contributor, writing in German and Japanese. The
leading German worker was Knaus (1934a,b), who had worked with British reproductive scientists.

58. See Borell (1987a:fn77); see also Hartman (1937, 1939, 1962). The NCMH book series is discussed in
chapter 7.

59. MM's diary, interview with Arthur W. Packard. 12 June 1934. RAC RF RG1.1 S200A B99 F1199. See also
Sinding (1990).

60. File Memorandum RT. Subject: Crew Study and Interview with Dr. Crew. 12 September 1932. RAC BSH
SIII-2 B7 F174.

61. See Cooper (1928:120), and several articles on the interruption of pregnancy through administration of
estrogens (Smith 1926; Makepeace, Weinstein, and Freidman 1937; Parkes and Noble 1938). H. Taylor reported
on hormonal contraceptive research at Edinburgh in 1930 (in Sanger and Stone 1931:98-104). See also Dickinson
and Bryant (1931), Sanger (1934), and Sanger and Stone (1931). Studer and Chubin (1976) and Gunn (1987)
also take up some of these points.

62. Another major American reproductive scientist of the first generation, Frederick Hisaw, was recruited to
Harvard in the mid-1930s from Wisconsin and then did little reproductive research. While at Harvard, Pincus had
done research on mammalian sexual physiology supported by both the NRC/CRPS and the Macy Foundation (Reed
1983:319-20). See Reed (1983:chapters 25-27) for a fuller account of Pincus's career and his work with Chang
on Pill development. See Pincus (1965) for his summary work on control of fertility. Pincus did his undergraduate
work at Cornell's School of Agriculture, focusing on biochemistry and animal breeding (Johnson 1977:68). For
Pincus as a disciple of Jacques Loeb's biological engineering ideology, see Pauly (1987:182-98). See also Djerassi
(1992) and Robertson (1989).

63. See Pramik (1978), Djerassi (1981, 1992), Applezweig (1975), Marker (1986), Goldzieher (1993), and
Perone (1993). Perone describes how difficult progesterone was to obtain, and all discuss the controversy which
surrounded Syntex for years.

64. See Ramirez de Arellano and Seipp (1983), Oudshoorn (1994), and Meldrum (1996).

65. This analysis differs radically from those of Pill development done for the National Science Foundation
(1968) by TRACES and Batelle (National Science Foundation 1973), which offered an individualist "technical
scientific entrepreneur" account focused on Pincus. Such accounts ignore 120 years of activity by birth control
advocates, including their recruitment of scientists, and the crucial structural positions of the major developers
outside of the academy. For a more fully developed analysis that takes all of the significant actors into account,
see Courey (1994:chapter 1).

66. See Djerassi (1992:121) and Chesler (1992). It has also been argued that the role of physicians in
family planning was transformed by the Pill from incidental participants to essential players, while patients also
had to become more active to obtain and calibrate the Pill or other modern scientific means of contraception,
changing the overall balance of power between physicians and patients as well (Watkins 1995).



67. For a good example of Grafenberg's work, see his 1931 article reprinted in Langley (1973:340-356). For
an historical actor network approach to the development of IUDs, see Dugdale (1995).

68. For examples and accounts of these debates especially in the 1930s, see Langley (1973:336-339, 357),
Sanger and Stone (1931:33-71), Sanger (1934:86-93) and Tietze (1962, 1965b).

69. Dr. Mary Halton, Margaret Sanger's gynecologist, showed Dickinson over one thousand case histories in
1924. Dickinson wanted a full investigation of the method, but not until 1947 was there a serious effort to publish
Halton's results; then her "Contraception with an Intrauterine Silk Coil" was rejected by the American Journal of
Obstetrics and Gynecology . The NCMH refused to sponsor the paper; Earl Engle and Howard Taylor Jr. said that
"this was too hot to be [easily] cleared." The article was finally published in Human Fertility in 1948, the journal
of Sanger's Clinical Research Bureau, with editorial warnings. Ironically, in 1964 Taylor hailed the IUD as a
"contribution to ... the freedom of mankind" (Reed 1983:275-76).

70. On the Dalkon Shield controversy, see Mintz (1985), Grant (1992), and Hicks (1994). On IUDs more
broadly, see Dugdale (1995).

71. In the development sagas of the Pill and the IUD, there seems to have been competition between
sponsoring organizations, and between physician-developers of the IUD versus the biologist-developers of
hormonal contraception. For example, Gregory Pincus was "profoundly uninterested" in participating in evaluation
of conventional barrier methods, and Reed (1983:375) also found that: "the IUD remains the butt of jokes at the
Worcester Foundation, while representatives of the Population Council make vague references to the 'commercial
interests' that control distribution of the Pill." Onorato (1991) compared the organizational styles and successes of
the Population Council and the Planned Parenthood Federation of America in terms of contraceptive research.

72. This research may have been supported by the NCMH (see CMH "Research Problems." March 1924. RAC
BSH SIII-2 B7 F175).

73. See RLD 17 June 1925. RAC BSH SIII-2 B7 F172.

74. To Katherine Davis from R. L. Dickinson. 14 January 1925. RAC BSH SIII-2 B7 F172. Radiation
sterilization research was part of the NCMH's initial laboratory research program, from about 1923 to 1928, as
discussed in chapter 7.

75. To Mr. C. Heydt, Treas. BSH, Inc. from R. L. Dickinson. 10 June 1925. RAC BSH SIII-2 B7 F172.

76. In 1935, the NCMH program statement notes, ''Sterilization by radiation has still to be evaluated as a
measure for extended use." See RAC RF RG1.1 S200A B99 F1207.

77. Summary of "Cooperative Laboratory Researches," NCMH, Sub-Committee on Research, Robert T. Frank,
M. D., Chairman. 23 November 1928. RAC BSH SIII-2 B7 F173.

78. American biological scientists included Guyer, S. Mudd, and W. T. Pommerenke; physician scientists
included McCartney, S. J. Fogelson, M.J. Baskin, W. Henle, J. Jarcho, and N. Hyde; reproductive scientists such as
Leon Cole of Wisconsin, Ralph Kurzrok of Columbia, and Carl Hartman of Carnegie/Hopkins were involved in
discussions. For a summary of efforts, see Baskin's report in Sanger (1934:94-112) and Henle (1937).

79. Oudshoorn (1994) argues that already organized obstetrical and gynecological clinics served as a source
of research materials—female urine—for the development of female hormones to be used in treatment. These
organized clinics gave impetus to the primacy of female hormonal interventions and both sustained and
metamorphosed gender bias in science. Bull testes, a common source for male hormones, were gathered in
slaughterhouses but were much less productive and difficult to obtain in sufficient quantity (Clarke 1987). Given
the absence of a medical specialty in male reproductive health at the time (Alexander 1980), there was no
parallel organizational means of obtaining sperm unless urology was used. Moreover, the likelihood of infection in
the woman was great after injection.

80. See Sanger and Stone (1931:111-15), Henle (1937), and Reed (1983:127, 231).

81. See RAC BSH SIII-2 B8 F183.

82. See, for example, Edwards (1969), Edwards and Johnson (1976), and Metz (1979).

83. Personal communication, May 1985.

84. See Oudshoorn (1994, 1995) for a recent feminist science and technology studies analyses. See also
Johnson (1977), Hartmann (1987/1995), McLaughlin (1982), Pincus (1965), Seaman (1969/1980), Seaman and
Seaman (1977), and Meldrum (1996).

85. See Reed (1983:373). For analysis of popular culture discussions of population, see Wilmoth and Ball
(1992) and Courey (1994).

86. For bibliographies on contraception, see Hartman (1959) for clinical trials prior to 1950, and Tietze
(1965a) for 1950-65, and Freedman (1962) for major trends. For major prospective and retrospective
assessments, see Shelesnyak (1963a,b), Greep and associates (1976, 1977), Atkinson (1979), Clark (1982),
Notestein (1982), Hertz (1984), Segal (1987), and Mastroianni, Donaldson, and Kane (1990). For recent
comparative assessments of contraceptive effectiveness for new and established users, see Trussell and Kost
(1987) and Steiner, Trussell, and Hertzpiccioto (1996).

87. See Boston Women's Health Book Collective (1992), Sen, Germain, and Chen (1994), Dixon-Mueller
(1993a,b), Holmes (1992), Hartmann (1987/1995), and Sen and Snow (1994).

88. See Pauly (1987).

Chapter Seven Funding the Reproductive Sciences

1. See Aberle and Corner (1953), Greep, Koblinsky, and Jaffe (1976), and Mastroianni, Donaldson, and Kane
(1990).

2. A fine-grained fiscal analysis remains to be researched. Such an analysis should include careful
examination of foundation contributions to individual scientists, as well as to organizations sponsoring
reproductive research generally, and some examination of departmental research budgets in the major
reproductive research centers. Both of these efforts are beyond the scope of the present work. Explicit
comparisons remain to be made with other specialty biomedical research fields during this era.



3. Courey (1994:31-51) also found a more extensive network of funding sources than Greep and his
colleagues had noted. Particularly for contraceptive research pursued at the Worcester Foundation for
Experimental Biology led by Gregory Pincus there were many industrial and foundation supporters that have not
received adequate attention in the historical record, likely intentionally "hidden" from historians' gaze because of
the controversial nature of contraception.

4. This was certainly the case at the University of California, Davis. (Interview data; see Appendix 1.)

5. My calculations are based on Kohler (1991:104), who states that almost $12 million came to the NRC
from foundations, primarily Rockefeller and Carnegie, and on Aberle and Corner's (1953) figures.

6. Much of this research was "basic" investigation of reproductive phenomena in farm animals. Considerable
focus was placed during these years on studies in aid of improved means of artificial insemination for animal
breeding (Greep, Koblinsky, and Jaffe 1976:370), which included studies of the timing of fertility, pregnancy
diagnosis, and sperm production, activity, and preservation. See also Brackett, Seidel, and Seidel (1981).

7. By 1920, the foundation had given $540,000, and other Rockefeller agencies were also fiscally supportive.
See letter to George Vincent from James R. Angell, 3 June 1920. RAC RF RG1.1 S200 B36 F416. See also Harr
and Johnson (1988).

8. This aspect of the work of the NRC/CRPS deserves further attention, especially in relation to the larger
sponsorship philosophies of the Rockefeller and other philanthropies and their changes during this period (e.g.,
Abir-Am 1982; Arnove 1980; Kohler 1978, 1991; Harr and Johnson 1988).

9. RF Inter-Office Memorandum by F. Blair Hanson of the RF, 26 December 1933. RAC RF RG1.1 200 B70
F589.

10. Aberle and Corner (1953:24-25) provided the bulk of this account of the committee's actual inception. In
essence, during this period different foundations seem to have been primary sponsors of different NRC
committees. The Markle Foundation appears to have been the sole supporter of this committee (Strickland and
Strickland 1976:7).

11. On Cannon, see Benison, Barger, and Wolfe (1987).

12. Yerkes to Weaver, 9 November 1937. RAC RF RG1.1 S200 B39 F441.

13. From Alan Gregg's diary, meeting with L. H. Weed, 9 May 1940. RAC RF RG1.1 S200 B39 F442.
14. See Appendix 2 for NRC/CRPS research foci, and Aberle and Corner (1953).

15. RF Inter-Office Memorandum by FBH, 26 December 1933. RA RF RG1.1 200 B70 F589.

16. See the Report of the National Research Council for 1929-30; and NRC Division of Medical Sciences
1930-31, Circular Letter, 4 February 1931. RAC RF RG1.1 S200 B38 F433.

17. These are selected examples only; a more systematic examination of those records should be
undertaken to clarify the extent of support of reproductive research prior to World War II. See, for example, "NRC
Research Aid Fund, July-December 1932," attachment to letter to Norma Thompson, Secretary, RF, from Herbert
J. Yule, Bursar, NRC, 13 July 1932. RAC RG1.1 S200 B37 F422. NRC Committee on Grants-in-Aid, 1 March 1930.
Report of the Committee. RAC RF RG1.1 S200 B38 F432. NRC Research Aid Fund, Reports 1931. RAC RF RG1.1
S200 B38 F433. NRC Check-List of Grants-in-Aid for the period May 1929 to December 1937. 8 June 1938. RAC
RF RG1.1 S200 B38 F435.

18. It seems likely that the Rockefeller Foundation chose not to sponsor this committee because of its long-
term commitments to the NRC/CRPS, the tensions around the NRC/CRPS's funding of Alfred Kinsey's research,
and broad questioning of the foundation's activities during the cold war/McCarthy era (personal communication
with archivists, RAC; Pomeroy [1982:10, 298, 361]; Reed [1983:286]; and Harr and Johnson [1988:462]).

19. See Reed (1983:271, 334-45), and Chesler (1992:430-32).

20. Both Carl Hartman of Carnegie/Hopkins and Earl Engle of Columbia were on the board of the NCMH
during the 1930s, guiding research efforts. See RAC RF RG1.1 S200A B99 F1199.

21. Between 1923 and 1936, Rockefeller sources provided $103,900 and other sources (including the
Milbank, Carnegie, Macy, and Markle foundations and the Commonwealth Fund) provided $165,262. See RAC RF
RG1.1 S200A B99 F1199.

22. See to Dunham, BSH, from Bryant, NCMH, 8 December 1928 with attached report. RAC BSH SIII-2 B7
F173. Summary of these "Cooperative Laboratory Researches," NCMH, Sub-Committee on Research, Robert T.
Frank, M.D., Chairman. 23 November 1928. RAC BSH SIII-2 B7 F173. Both Stockard and Papanicolaou of Cornell
Medical School were supported. RAC BSH SIII-2 B7 F172. See also Reed (1983).

23. Dr. Moench's work was published in the Biological Bulletin (November 1929), the Medical Herald and
Physical Therapy (California, January 1930), the American Journal of Obstetrics and Gynecology (April 1930), and
the Journal of the American Medical Association (April 19, 1930). The full report was published under the title
"Studien zur Fertilitdt," in Germany. See File Memorandum JBW, Subject: NCMH—Information in Files on Prof. G.
L. Moench's "Studien Zur Fertilitat," 15 September 1932, RAC BSH SIII-2 B7 F174. For a long list of Moench's
publications out of this research, see attachment to this document.

24. See to Dunham from Bryant, 2 June 1932. RAC BSH SIII-2 B7 F173.

25. See to Katherine B. Davis from R. L. Dickinson, July 26 1923. RAC BSH SIII-2 B7 F172. And to KBD from
RLD, 18 February 1925, with attachments, including a discussion of clinical research standards. RAC BSH SIII-2
B7 F172.

26. See to Dunham from Bryant, 8 December 1928, with attached report. RAC BSH SIII-2 B7 F173.

27. For program changes after 1935 and a major program statement, see Warren Weaver memo, 18 March
1937, and to Weaver from Squier, 26 March 1937. RAC RF RG1.1 S200A B99 F1200.

28. From AG's Diary, 3 May 1939: Lunch with Dr. Engle. RAC RF RG1.1 S200A B99 F1202.
29. Memo of Interview of AG with Drs. Squier and Engle, May 19 1937. RAC RF RG1.1 S200A B99 F1200.

30. See RAC RF RG1.1 S200A B99 F1201. And From AG's Diary, 16 March 1939. RAC RF RG1.1 S200A B99
F1202. There are also data here on the shift in research away from "compilation and interpretation of personal
history" to "experimental work."



31. See RF Resolution 39066 6/9/39. RAC RF RG1.1 S200A B99 F1199.
32. See RAC RF RG1.1 S200A B99 F1199 and F1203.
33. See Reed (1983:305), McCann (1994), and Dugdale (1995). On Tietze, see Landy and Ratnam (1986).

34. I have undertaken a thorough analysis of materials at the Rockefeller Archive Center, including the
funding of reproductive science under several programs. I have not examined parallel archival materials of the
other major foundations interested in reproductive research problems (such as the Macy and Markle foundations
and the Milbank Memorial Fund).

35. See "University of Rochester-Physiology of Reproduction." Appraisal by W.W. RAC RF RG1.1 S200D B162
F1988. Given ambiguous language, there is some remote chance that this grant was through the NRC Committee
on Endocrinology rather than direct foundation support.

36. Precise comparison of funding by the major foundations has not been done. See Kohler (1976, 1978,
1991) for general background on Rockefeller Foundation support of the life sciences. See Hinsey (1967) for
general background on foundation support of biomedical research.

37. See RAC RF RG1.1 S200D B162 F1994. F. L. Hisaw was funded at Wisconsin by the NRC/CRPS and later
at Harvard directly by the RF (see later discussion).

38. Corner also received earlier support from the Rockefeller-provided Fluid Research Fund for the University
of Rochester School of Medicine and Dentistry. See RAC RF RG1.1 S200D B162 F1988.

39. These studies had been begun under an earlier grant by the General Education Board of $15,000 per
year for three years. See RAC RF RG1.1 S200A B119 F1463.

40. Harrison had received $8,000 from the Rockefeller General Education Board for European studies, ca.
1927-28. See RAC RF RG1.1 S200D B169 F2055.

41. This work can be construed more as breeding/genetics research. An additional special grant was given of
$20,000 for purchase of a farm and buildings for this work. The first five years of funding were provided through
the Rockefeller General Education Board, while the last years were covered by the Rockefeller Foundation. See
RAC RF RG1.1 S200A B81 F975.

42. See RF Resolution, 16 March 1934. RAC RF RG1.1 S205 B4 F57.
43. See RAC RF RG1.1 S200D B140 F1726.

44. Because of the blanket nature of the Rockefeller Foundation grants to Chicago, precise allocations to the
Lillie/Moore center of reproductive research are unclear; the funding was at $30,000 per year for the five years
1929-34, $50,000 per year for the four years 1934-38, and $60,000 per year for the three years 1938-41. An
endowment of $1.5 million (which required matching funds) was provided in 1941. See RAC RF RG1.1 S216 B8
F103 and F108. For a very detailed assessment of the financial situation at Chicago, see Clarke (1993).

45. See RF Resolution 37233, 21 May 1937. RAC RF RG1.1 S200D B134 F1656.

46. See Weindling (1988). On the Rockefeller Foundation, see also Arnove (1980), Brown (1979), Harr and
Johnson (1988), Jonas (1989), Kohler (1991), and Wheatley (1989).

47. Historians of the American pharmaceutical industry note these difficulties routinely (Liebenau 1987;
Swann 1988; Parascandola 1992). But such difficulties are more often confronted at the early dissertation stage
of research, when access to archives is initially denied and research cannot be pursued. The exception to this rule
to date is the company Organon in the Netherlands, whose records on sex hormones were made available to
Oudshoorn (1994). Certainly historical and sociological research on sex hormone products in the United States,
given the extensive legal entanglements and medical debates associated with their application in meat animals
and humans, has not been facilitated by access to pharmaceutical industry records (e.g., Marcus 1995; Bell
1994b).

48. No mention of the Department of Zoology's paying for such materials appears in the archival materials
examined at Chicago, although there is documentation of the department's purchase of a car to be used to pick
up the fresh materials at the slaughterhouse.

49. See Corner (1981) and "Appraisal (August 1939)":3. RAC RF RG1.1 S200D B162 F1988.
50. In 1940, its name was changed yet again to the American Meat Institute.
51. Interview materials, University of California, Davis.

52. For pharmaceutical company reluctance, see Reed (1983), Greep and his colleagues (1976, 1977), and
Mastroianni and his colleagues (1990:esp. 59-61). Charo (1991) provides a contemporary view of reluctance
regarding the abortifacient RU486. A similar pattern in AIDS drug research has been documented (Epstein 1996).
Clarke and Montini (1993) analyze the perspectives different participants in the reproductive arena bring to
RU486.

53. Figure 7.4 includes expenditures made by the National Research Council Committee for Research in
Problems of Sex, the Committee on Growth and the Committee on Research in Endocrinology, the private
National Committee on Maternal Health, the Rockefeller Foundation, Planned Parenthood Federation of America,
the Sunnen Foundation, the Ford Foundation, the Population Council, and others (Greep, Koblinsky, and Jaffe
1976:378, 383, 402-3).

54. See Sharpless (1993:8), and Grant (1992), Segal (1987), and Dugdale (1995).

55. Mastroianni and his associates (1990:78-79) note that these figures, provided largely by the NICHHD
and its cooperating agency the Interagency Council on Population Research, are in substantial disagreement with
the study by the Alan Guttmacher Institute (Atkinson, Lincoln, and Forrest 1985), which had estimates about
one-third lower. They believe these differences are the result of different classification of projects as basic
reproductive research or applied contraceptive development. Mastroianni and his colleagues used the NICHHD
definition. Basic reproductive research includes development and function of the reproductive system, male and
female fertility, fertilization including immediate prefertilization processes, preimplantation development,
implantation, and reproductive endocrinology. Contraceptive development includes research on (extant and new)
drug syntheses and testing, drug delivery systems and oral formulations testing, vaginal and uterine
contraceptive devices and drugs, and sterilization including reversal.

56. See Mastroianni, Donaldson, and Kane (1990:76), Grant (1992), and, on pharmaceutical investment



issues, Charo (1991).
57. See note 3.

58. Not included in this chapter is an account of the funding of distinctively contraceptive research support
prior to about 1950 because the history of that movement and funding is quite complex and, at least to some
extent, has been addressed by others. See Greep, Koblinsky, and Jaffe (1976), Reed (1983), Chesler (1992),
McCann (1994), Courey (1994), and Gordon (1990). Hartman (1959) offers an annotated list of published clinical
trials.

Chapter Eight lllegitimate Science Reproducing Controversy

1. This chapter draws and expands on an earlier paper (Clarke 1990a).

2. All of the interviews undertaken for this project and many other conversations with reproductive scientists
have confirmed this.

3. See, for example, Ruzek (1978), Lewin and Olesen (1985), Epstein (1996), Martin (1990, 1994), Dixon-
Mueller (1993b), Montini (1996), Barroso and Corea (1995), and Annandale and Clark (1996).

4. On sites where social worlds meet, see, for example, Park (1952), Hughes (1971), Fujimura (1988), and
Bucher (1988).

5. There are obvious links between analyzing something as controversial and analyzing its emergence as a
social problem (e.g., Hilgartner and Bosk 1988). Some important conceptual links are delineated by Aronson
(1984).

6. See Institute of Medicine (1989) for human applications and research issues. On prior agricultural
development and applications, see Brackett, Seidel, and Seidel (1981), Biggers (1981, 1984, 1987, 1991),
Betteridge (1986), Schaffir (1991), and Schneider (1988a,b).

7. See also the works of Borell, Hall, Long, and Oudshoorn.

8. See Petchesky (1984/1990, 1985), Kort (1987), and Rimer (1995).

9. Baulieu was a protégé of Gregory Pincus and part of the third generation of twentieth-century
reproductive scientists. See Clarke and Montini (1993), Baulieu (1991), and Chonir (1994).

10. See Robitscher (1973), Ramirez de Arellano and Seipp (1983), Clarke (1984), Shapiro (1985), Reilly
(1991), Coliver (1995), Finley (1996), Moskowitz and Jennings (1996), Pies (1997).

11. On how "cutting edges" cut both ways, see also Maienschein (1994).

12. On DES in humans, see Bell (1980, 1986, 1987, 1989a, 1994b, 1995), Apfel and Fisher (1984), Gillam
and Bernstein (1987), Dutton (1988), and Bell and Apfel (1995).

13. There is an extensive critical literature across many years. See, for example, McKinlay and McKinlay
(1973); Olesen (1982); Riessman (1983); Kaufert and McKinlay (1985); and Angier (1997). For a superb paper
comparing the British and American prescription and usage patterns under differently financed health systems,
see McCrea and Markle (1984).

14. See Apfel and Fisher (1984:132) for a complete listing.

15. See note 12.

16. See Marcus (1993, 1995) for a full account of Burroughs's experiments and the wider linkages between
nutrition and endocrinology. See Zuckerman (1987:91) on natural and lean beef.

17. See, for example, Dienes (1972), Johnson (1977), McLaughlin (1982), Pincus (1965), Pramik (1978),
Riessman (1983), Reed (1983), Ward (1986), Gunn (1987), Vaughn (1970), Hartmann (1987/1995), Dixon-
Mueller (1993a,b), and Watkins (1995). On coercion, see note 10.

18. On implants and vaccines, see Hardon (1992), Schrater (1992), Morsy (1991, 1995), Ravindran and
Berer (1994), Aldhous (1994), and Pies (1997).

19. See Greep, Koblinsky, and Jaffe (1976), Djerassi (1981, 1989), Rosoff (1988), Lincoln and Kaeser
(1988), and Segal (1987).

20. See Ruzek (1978), Scully (1980), Holmes, Hoskins, and Gross (1980), Arditti, Klein, and Minden (1984),
Fisher (1986), and Holmes (1992).

21. See, for example, Dixon-Mueller and Germain (1993), the new journal Reproductive Health Matters ,
no.3 (1994), Dixon-Mueller (1993a,b), Sen, Germain, and Chen (1994), and Holmes (1992). Transmission of
AIDS through heterosexual intercourse has become a central concern to feminists, especially outside the United
States. See, for example, Treichler (1993). On resistance, see Bloom and Parsons (1994).

22. Haldane's book, Daedalus, or Science and the Future , described techniques for in vitro development of
human embryos, hormonal prevention of aging, and pharmacological control of behavior. The article on Pincus
explained the implications of his work for the future of eugenic improvements, the emancipation of women, and
the freeing of love from the requirements of reproduction (Pauly 1987:189-91). Pincus had transferred the
fertilized eggs to living hosts, so the rabbits were not born in a test tube. Moreover, the hosts were sacrificed
before the embryos grew to term, so they were not actually "born" either (Reed 1983:321).

23. See Ingle (1971), Werthessen and Johnson (1974), and Reed (1983:317-33).

24. On fetal tissue research, see Annas and Elias (1989), Casper (1994b), Childress (1991), and Mulkay
(1993). On fetal surgery as well, see Casper (1994a, 1995, 1998).

25. See Rapp (1990, 1995), Ginsberg and Rapp (1995), Duster (1990), Cook-Deegan (1991), Nelkin and
Tancredi (1994), Rothenberg and Thompson (1994), and Hartouni (1997).

26. On agricultural development and applications, see Brackett, Seidel, and Seidel (1981), Biggers (1981,
1984, 1987), Herman (1981), Betteridge (1986), Schaffir (1991), Schneider (1988a,b), Schell (1984); Petters
(1986), and Marcus (1995).

27. See Gibbons (1990) and Schneider (1988a,b).

28. See, for example, Arditti, Klein, and Minden (1984), Corea (1985), Holmes (1992), Lasker and Borg



(1987), Overall (1987), Raymond (1989), Rothman (1984, 1986), Rose (1987), Rowland (1987), Spallone
and Steinberg (1987), and Stanworth (1987).

29. See Nsiah-Jefferson (1989), Doyal (1987), and Muller (1988).

30. On disability, see, for example, Asch (1989), Deegan and Brooks (1985), and Finger (1985). On legal
issues, see, for example, Cohen and Taub (1989), Elias and Annas (1987), and Shultz (1994).

31. Thanks to Diana Long (once Hall) for clarifying this point. For popular works see, for example, Corner
(1938, 1939) and Hartman (1933); for works for more highly educated audiences, see, for example, Corner
(1944) and Maisel (1965). On scientists' propriety, see Corner (1981), Ramsay (1994), and Clarke (1993).

32. Interview with Dr. M. C. Shelesnyak, June 1989.
33. This issue was often raised in my interviews with senior reproductive scientists; see also Corner (1981).

34. Sanger had received the Third Order of the Sacred Crown from Japan in 1965. See Chesler (1992:464-
67). Ironically, the birth control pill that she helped to pioneer is still not approved for distribution there.

35. Interview with Dr. John Biggers, Harvard Medical School, 1987; see also Hertz (1984) and Lincoln and
Kaeser (1988).

36. See, for example, Nelkin (1984, 1995), Mazur (1981), Engelhardt and Caplan (1987), Chubin and Chu
(1989), and Petersen and Markle (1989).

Chapter Nine Disciplining Reproduction in Modernity

1. Included here are expenditures made by the NRC/CRPS and the Committee on Research in Endocrinology,
and the private National Committee on Maternal Health. The Carnegie Institution's Department of Embryology is
not included, nor is U.S. Department of Agriculture funding for reproductive research. See chapter 7.

2. On what constitutes a case, see Ragin and Becker (1992). See, for example, Becher (1989), Bechtel
(1986), Bourdieu (1975), Chubin (1976), Farber (1982a,b), Geison (1978, 1981, 1983), Geison and Holmes
(1993), Graham, Lepenies, and Weingart (1983), Hall and Glick (1976), Kohler (1982), Lemaine et al. (1976),
Rosenberg (1979b), and Whitley (1976). Many (but not all) of these earlier works have an underlying if not
explicit assumption that there is one single explanation that is necessary and sufficient to account for the
phenomena of disciplines despite their diversity. Such categorical explanations include economic, sociopolitical,
technical/instrumental, or intellectual/theoretical reasons. That is, the need for historical accounts of specific
disciplines or areas of study as specific entities goes relatively unquestioned—in some kind of tacit recognition of
diversity and the value of case studies. Yet, ironically, some fantasy of generalizability across disciplines
simultaneously obtains. The risks, in Pauly's (1993:135) terms, are that "practitioners of systematic comparison
are liable either to drown in details or to produce generalizations that are empty." There are, then, limits to the
utility of generalization that, however, do not undercut the value of empirical case studies.

3. Clarke (1993) focuses on research on reproduction undertaken at the University of Chicago from about
1910 to 1950. Clarke (1987) discusses the early organization of access to a range of human and nonhuman
research materials at the Carnegie Institution of Washington's Department of Embryology at Johns Hopkins
Medical School.

4. See, for example, Gossel (1992), Keating, Cambrosio, and Mackenzie (1992), and Fujimura (1996).

5. See Latour and Woolgar (1979/1986), Latour (1983, 1987, 1988), Callon (1985, 1995), and Law (1980,
1991). For critical comment on actor network theory, see Shapin (1988), Amsterdamska (1990), Fujimura
(1992), Star (1991), Sturdy (1993), and Collins and Yearley (1992).

6. On "mattering," see Butler (1993) and Rabinow (1992). Attributed meanings and consequentialities make
a difference.

7. See Bijker, Hughes, and Pinch (1987), Woolgar (1991), and Bijker and Law (1992).

8. Sturdy (1993:372) has a distinctive view of the British case and the general processes: "From the
beginning, medical chemists ignored established boundaries, not just between scientific disciplines, but also
between pure and applied science, and above all between laboratory science and the practice of medicine. ...
Medical chemistry thus represented, in effect, a new scientific formation which broke with older forms of
disciplinary organization ... which begs explanation." Cf. Kohler (1982).

9. On women as reproductive scientists, see Price (1967, 1972, 1975), Hyman (1957), Hyman and
Hutchinson (1991), the oral history of ecologist Thomas Park in the Special Collections of the Regenstein Library,
University of Chicago, and Hall (1974). After World War II, many more women went into the reproductive
sciences. See, for example, Schwartz (1984) and Greep and associates (1976, 1977).

10. See Schiebinger (1987, 1989, 1993), Laqueur (1987, 1990), Oudshoorn (1994), and Long (1997).
However, both rhetorics have been simultaneously available for deployment.

11. Thanks again to the late Anselm Strauss, whom I will always picture in our qualitative analysis seminar
staring over the tops of his glasses and gently saying, "So, tell me, what is this a story of?" A dozen years later I
begin to grasp the subtleties of this intervention.

12. See Kohler (1976, 1978, 1991) on "partnerships." Cf. Abir-Am (1982, 1985, 1993), Arnove (1980),
Cueto (1994), Fisher (1990), Kay (1993a,b), and Morawski (1986).

13. Exerpted from the Report of the (Foundation) Committee on Appraisal and Plan, Dec. 11, 1934, pp. 42-
43, quoted by Kay (1993b:48).

14. See Pressman (1991:14-15, 20) and Morawski (1986).

15. Much of the work on historical and contemporary eugenics movements centers on control over heredity.
See, for example, Allen (1986), Kevles (1985), Ludmerer (1972), Haller (1963), and Reilly (1991). Certainly
control over reproduction is implicated in concerns with heredity in evolutionary theory, although it is often
rendered invisible (Lloyd 1993; Keller 1987; Griesemer forthcoming).

16. See letter to Frank R. Lillie from Warren Weaver, 6 October 1933. RAC RF RG1.1 S216d B8 F105.

17. See Program in Experimental Biology, 17 April 1935, RAC RF RG1.1 S216 B8 F103.



18. On biomedicalization, see Zola (1976), Conrad and Schneider (1980), Riessman (1983), Estes and
Binney (1989), and Clarke and Olesen (1998).

19. See Martin (1987/1992:37), who discusses Frederick T. Gates's metaphors of the body as model of
industrial society. Gates was a key adviser on medical philanthropy of John D. Rockefeller. On psychiatry, see
Pressman (1991, 1997).

20. Folbre's (1994) recent book addresses problems in economic theory, which does not take reproduction
into account. There are multiple possible sites and modes of intervention to control life: educational,
environmental, hereditary, biological, psychological, social, and so on. Some are meliorist, and others, such as
gene therapy (e.g., Culver 1994), are transformative of life itself.

21. Rabinow (1992:241) argues that eugenics projects were not directly within scientific practices: "They
were never dans le vrai to use George Canguilhem's telling phrase." Perhaps not entirely, although I can see
them as such. But the reproductive sciences were, and therein lie the concrete practices of eugenics. On the
Human Genome Initiative, see Hilgartner (1995).
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